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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO 00Iero 00pa3oBaHMs
COCTaBJIEHA Ha OCHOBE MOJIO)KEHUN M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNIbHOM NpOrpamMMbl, IMPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOi pabouel MporpaMmMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « usznkay.

ConmepxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alUIi0 H3y4eHUs
(Gu3MKK Ha JAEATEeTbHOCTHOM OcHOBe. B mporpamme mo (usuKe y4HUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpeamera B peanmsanuu TpeboBannit PI'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAKKE
MEXIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

[Tporpamma no (u3uKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojgam oOydeHus (MO Kiaccam), mpejaraeT IpUuMEpHYIO MOCIe0BaTeNIbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[TporpamMmma mo ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOJIUYECKOU
MIOMOIIIH YYUTEJIO B CO3/IaHNU paboue MporpaMMBbI 10 y4eOHOMY TIpEeIMETY.

dusuka SBISETCA CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, acCTpOHOMUEH U (r3HUecKoi reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO KapTUHY MHpa, MPENOCTaBIIEeT HauboJiee SICHbIC
o0pa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MOydYeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa W3 IIaBHBIX 337ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOMT B (POPMUPOBAHHWU €CTECTBEHHOHAYYHOM TIPAMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMPEAINOJaracT OBJAJCHHE
CIENYIOIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEepPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

e HAy4YHO OOBSCHATH SIBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIECIOBAHUS;
e HHTEPIPETUPOBATH JAHHBIE M HMCIOJIb30BaTh HAyYHbBIC JOKA3aTENbCTBA IS

IIOJIy4EHUS BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUsA
onpezaenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit ®Dexepanuu, peamTu3yOIIIX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Konnerun Munucrepcrsa npoceienust Poccutickoid @enepanuu (MpoToKoJ oT 3
nekaopst 2019 r. Ne ITK4BH).

Heau nzyyenus pusnuku:

npUOOpEeTEeHNE NHTEPECa U CTPEMIIEHHS O0yUaIOIUXCsl K HAYYHOMY U3YUYEHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIIEKTYyabHBIX M TBOPUYECKHUX CIIOCOOHOCTEN;
pa3BUTHE TIPEACTABICHUN O HAyYHOM METOJE TMO3HAHHS U (POPMUPOBAHHE
UCCJIEJOBATEILCKOIO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;

(GopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4YEHHUs] OCHOB
CTpOECHUS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE TPEACTaBICHUA O poiud (UBUKU AN Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MPEACTAaBIECHUH O BO3MOXHBIX  cdepax  Oynyuei
npo(heCcCUOHATIBHON JAESITENbHOCTH, CBSI3aHHOM C (DU3MKOM, MOArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTmxeHne 3TUX IeNeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0r1ero o0pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIISIYIOIIUX 3a4ay:

npUOOpEeTEeHNE 3HAHUN O TUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXAaHUUECKHUX,
TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpUOOpPETEHNE YMEHUW OMHUCHIBATh M OOBICHATh (PU3MUYECKHE SBICHHS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHHI;

OCBOEGHHME METOJOB  pEIICHUs MPOCTEMIIMX  pacu€THBIX 3adad C
UCIIOJIb30BaHUEM buznueckux MOJIeNIeH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPHUPOAHBIC SBICHUS U BBIMOIHATH OIBITHI,
nabopatopHble  pabOTBI W JKCHEPUMEHTAJIbHBIE  HMCCIEAOBAHUA  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE MpPUEMOB pabOThl ¢ HMHPOpMAIMEH (U3NYECKOrOo COAEp)KaHus,
BKJIt0Uasi MHGOPMAIIUIO O COBPEMEHHBIX IOCTHXKEHHUSIX (DU3HUKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHNE WH(POPMAIINY;

3HaKOMCTBO €O cepamu mpodhecCHOHATFHON ACSITENFHOCTH, CBSI3aHHBIMU C
(U3HUKON, U1 COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha JTOCTUKEHUSX
bu3MUeCcKOi HAYKH.

Ha wusydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HenEm0), B 8
kJjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 gaca (3 yaca B Hellemio).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JabopaTOpHbIX padoT U

OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JellaeT BIOOp MPOBEICHUS
JabopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHAYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOTO IOCYJIJapCTBEHHOTO dK3aMeHa 1o (Pu3ukKe.



COAEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKOILEro MUpa.

dusnka — Hayka o mnpupone. fABneHus npuponbl. OHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue Qunueckux BelWyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wm3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4alOT TIPHUPO.Y.
EcTecTBEeHHOHAyuYHbII METOJ TMO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GuU3NUeCcKUX SBJICHHUM C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUS.
2. ®usnyeckue MpUOOPHI U MPOLeypa NPSIMbIX U3MEPEHU aHAJIIOTOBBIM U
M (POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne EHBI ACICHUS KA K3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMA KUAKOCTH U TBEPIOTO TeA.
4. OnpezneneHue pa3MepoB MabIX TEN.
5. M3mepenue TeMmeparypbl NpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. IIpoBeaeHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
HIapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbllle, YeM OOJIbIle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWIKEHHS YacTHL C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammomeircTBue dYacTwHIl
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGnroneHnue OpOoyHOBCKOTO ABUKEHUSI.

2. Habmonenue nuddysumn.



3. HaGmonenue  siBieHud,  OOBACHAIOMIMXCS  MPUTSDKCHHEM  WIIK
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

1. Onenka JuameTpa aromMa METOJOM pAIoB (C  UCHOJIb30BAaHUEM

dbotorpaduii).
2. OmnbITHI IO HAOIIOACHUIO TEMJIOBOIO PACHIMPEHHS ra30B.
3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSL.
Pa3nen 3. JIBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe JBHKeHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHMKEHHUM. Pacyér mytu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH HMHepUUHU. B3aumonelcTBue Tea Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHUILIC
00BEMa BelecTBa.
Cuita Kak XapakTepUCTHKaA B3auMOAeHCTBHs Tesl. Cuila ynmpyrocTd M 3aKOH
I'yka. M3MepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHHS U CHIIA
TspkecTy. Cuila TshKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIPABJIEHHBIX 0 OJHOW NpsMou. PaBHoxeuncTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOosl. TpeHue B MpUpPOE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4ecKoro JBUKEHUS Tea.
2. H3mepeHune cKkopocTy NpsIMOJIMHEWHOTO IBUYKEHUS.
3. HaOmronenue siBeHUs HHEPUUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTH MPU B3aMMOJIEHCTBHH TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEII.
6. CI0)XeHue CuIl, HallpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIApUKA B KUJKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS U TaK Jajee).

2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHUs Opycka WM LIapuKa IO
HAKJIOHHOM IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
IPYKUHBI OT IPUIOKEHHON CHJIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBXKEHHS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Paszpneu 4. /laBiieHue TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CrnocoObl yMEHBIIEHUSI U YBEIUUYEHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIeHHs raza oT oObéma, TemmepaTypsl. [lepemaua mnaBneHus
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TBEPABIMU TEJNAMH, XUAKOCTIMH W ra3zamu. 3akoH [lackans. IIneBmarmueckue
MaIIMHBI. 3aBUCHUMOCThH JAaBJICHHS KHIKOCTH OT TIyOuHBI. ['mapocratmueckuit
napajokc. Coobmatroiuecs: cocynbl. ['uapaBinueckne MEXaHU3MBl.

Atmocdepa 3emuin u atmMocdepHoe naBiaeHHE. [IpUUMHBI CyIECTBOBaHUS
Bo3nymrHOW o0o0moukn 3emun. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPSL.
[TpuOops! 17151 U3MEPEHHS AaTMOC(PEPHOTO 1aBICHUSI.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tello. BelTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.

1. 3aBUMCUMOCTH JABJICHHS T'a3a OT TEMIIEPATYPBI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Ta30M.

3. Coolmiaroniuecs: CoCysl.

4. I'mapaBiHyYecKui mpecc.

5. IlposBrnenue nencTBust aTMOCc(hepHOTO TABICHHUS.

6. 3aBHUCHMOCTb BBITAIKUBAIOIIEH CUJIbI OT 00bEMA MOTPY>KEHHOW YacTH TeJa
Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
8. YCJOBHE IUTaBaHUS TEJI: IJIABAHUE WIM ITOTPYKEHUE TEJI B 3aBUCHMOCTH OT

N

COOTHOIIEHUS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B
AKHUJKOCTb YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM HAa  TENO,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIEH CUJIBI, ACHCTBYIOIIECH Ha TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH TeJIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U

onpeneneHue €€ rpy30noabEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHEpIrus.

Mexannueckas pabota. MomHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecHs pbiyara. [I[pumeHeHue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J10T0€
npasuiio» MexaHuku. KITJI npocTsix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.



Mexanuueckas osHeprud. KuHeTHueckas ¢ IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpaieHre OHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOi. 3aKOH COXPAaHEHUS
DHEPIUU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpuMepsl MpOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBH>KEHUU TeJla 110
TOPU30HTAJIbHOM IOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS phlyara.
N3mepenne KII/] HakJIOHHOM IITIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KJIACC

Pa3nen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHUE U KaNWJUISIPHBIE ABJIEHUS. TEeNI0BOE paCIINPEHUE U CIKATHUE.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
yactull. Buyrpennsss sHeprus. CrocoObl H3MEHEHHS BHYTPEHHEH HHEPruu:
TerJIonepeaya u coBepiieHne padboTel. Busl Teronepeaaun: TemIONPOBOHOCTD,
KOHBEKIIUS, U3JIyYEHUE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlinaBineHue u
OTBEpPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJbHAsl TEIUIOTA IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenume. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpHOro
JIaBJICHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[IpuHuuner paboTel TermmoBbiX aBurarenei KIIJ TemmoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. HaGnronenue OpOoyHOBCKOTO ABUKEHUSI.

2. HaGmonenue nuddyzuu.

3. HaOnronenue sBiaeHUN cMauuBaHUs U KaWJUISIPHBIX SIBJICHUH.

4. HalOnrojeHue TemioBOro paciupeHust Tel.
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5. M3meHeHue naBieHUWs ra3a MpU W3MEHEHWU 00BEMAa M HArpeBAaHWUW WIIH
OXJIQXKJCHUH.

6. IlpaBuna msmepeHus remMnepaTypsl.

7. Bunel Tenonepenayu.

8. OxJaxaeHue Mpy COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiieHUN pabOTHI BHEIITHAMH CHJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEUIECTB.

11. HaGnronenue KurmeHus.

12. HaGnrozieHue nocTosiHCTBA TeMITepaTyphl MpH IJIaBJICHUU.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIA UJIM caxapa.

3. OnpIThl IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH U

TBEPABIX TEJL.

4. OmpenencHUe TaBICHAUS BO3AyXa B OAJLTOHE MITIPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh [IaBJICHUS BO3[yXa OT €ro

00bEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHWsT BHYTPEHHEW OHEpPruM Tejla B pe3yibTaTe
TerJIonepeayv U padoThl BHEITHUX CHUJL.

8. HMccrnemoBanue sIBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW U

ropsi4ei BOJBL.

9. OmpeneneHne  KOJMYECTBA  TEIUIOTHL, IMOJYYEHHOTO BOJAOM  NIpHU

TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHAPOM.

10. OnpeneneHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npoiecca HCHapeHus.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

13. OnpeniesieHne yAeIbHON TEMJIOTHI IUIABJICHHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JMEKTpUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpudeckoe nojie. Hampsxk€HHOCTh 3ieKkTpuueckoro moiist. IlpuHumn
CYTNEPIIO3UIINH dTEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiaoB. DIEMEHTApHBIM JIEKTPUUYECKHUIN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsIa.
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DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HaIpSKEHHE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBHOE CONPOTUBJIEHHE BenlecTBa. 3akoH Oma
IJ1s ydacTka nenu. [locnenoBarensHoe u napamieibHOE COEAMHEHUE MPOBOIHUKOB.

PaGorta u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[xoyms—JleHna.
DNEeKTpUYECKHUE 1EMU U MOTPeOUTENn eKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTosiHHBIC MarHUTHI. B3anMo1eiiCTBHE MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MaruutHoe mosie 3eMJIM W €ro 3HaueHWe i Ku3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHOE o€ 3IEKTPUYECKOro Toka. IIpuMeHenne 3neKTpoMarHuToB
B TEXHUKE. J[€IICTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb
MMOCTOSHHOTO TOKa. MCmonp30BaHWE AIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omnertel @apanes. SBnenne anekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CriocoOb1 IIOJTy4YEHUS DIEKTPUUECKOU SHEPIHUHU.
DNIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.
JIBa pozia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IECHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAs UHAYKIIUS.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKY U JUBJEKTPUKHU.
MogenupoBaHu€e CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TIOJIS.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a3oBBI1 pa3psa.
. I3mMepenune cuibl TOKa aMIIepMETPOM.
. I3MepeHne 3JIeKTpUIECKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH COMpOTUBIICHUMN.
. BzaumopencTBue moCTOSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXXHOCTH PAa3I€JICHUS MIOJFOCOB MarHuTa.
. MozienupoBaHrie€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHOE€ noJie Toka. DJICKTPOMATHUT.
. JlelicTBHE€ MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

L 0 N o Uk wWwN e
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22.
23.
24.

25.

10

HccenenoBanne sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

OmneiTer apanes.

3aBUCUMOCTb HAIIPaBJIECHUS MHAYKIMOHHOIO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHU.

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u kb ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiThl MO HAONIOACHUIO DJEKTPU3AIMU TeNl WHAYKIMEH W Tpu
COIIPUKOCHOBEHUHU.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOTO TOJSI HA MPOBOJAHUKU U
JARJICKTPUKHU.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOMN TIENH TOCTOSTHHOTO TOKA.
N3mepeHne U peryJiupoBaHUE CUIIbI TOKA.

N3mepeHne u peryJnpoBaHUE HAIPSKEHUS.

HccenenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4YE€pPE3 PE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro MJWHBI, IUIOLIAAM IONEPEYHOTO
CEUYEHUs U MaTepuana.

[IpoBepka mpaBwia CIOXEHUS HANPSHKCHUN MpPU TMOCIEAOBATEILHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MpPU MNApAJLIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI IEKTPUIYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  JIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MATHUTOB MPU UX 00bETMHEHUHN
Y pa3JIeJICHNH.

HccnenoBanne NEMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUSI TOKA B KaTYIIIKE.
N3yueHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nuzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KII/I anexkTpoaBUraTeabHON yCTaHOBKH.

OnbITEI 1O HCCJICIOBAHUIO SIBICHUSI DJICKTPOMAarHUTHOW WHAYKIIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYEHUSI W HAIpPaBJICHHUS WHIYKIIMOHHOTO
TOKA.
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9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBMKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBvkeHue. HepaBHOMEpHOE NpsiMONMHENHOE JBHKEeHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoIMHEWHOe ABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkKeHHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIuneiHas u yriioBast CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CynepO3ULUN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIIa TPEHHUS CKOJIBKEHHUs, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JBwxenne mianetr BOKpyr Comnuma. IlepBas kocmmueckass CKOpPOCTb.
HesecoMocTs 1 nieperpysku.

PaBHOBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHMS
UMITyJbca. PeakTuBHOE JBUYKEHHUE.

Mexanuueckass pabora W MOHIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
TpeHust. CBs3b d3Hepruu u padbotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHeprus ckaTtou npykuHel. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW DHEPIHMU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HabnroneHue MeXaHMYECKOro JBHKEHHUS T€Ja OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM JABWKEHHS OOHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUKCHUS.

HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HabumroneHne MexaHn4ecKux sIBICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIILHO

KaOuHeTa (QU3UKHU.

7. 3aBUCHMMOCTHb YCKOPEHHMS TeJla OT MAacChl T€Na W JEUCTBYIOLIEH HA HETO
CHJIBL.

8. HalOmroneHnue paBeHCTBA CUJI IPU B3aUMOJAECUCTBUHU TEIL.

o vk~ w
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9. H3meHneHune Beca Tena npu YCKOPEHHOM JABUKECHHH.

10. [lepenava nMmyJsibca Npyu B3aMMOICVCTBUN TEI.

11. IIpeobpa3zoBanusi SHEPTUM NPU B3aUMOAECUCTBUH TEJL.

12. CoxpaHeHHUE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHre UMITYyJIbca IMPU a0COIIOTHO YIIPYTrOM B3aUMOIEHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHHEe MEXaHUYECKON IHEPTUH ITPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHE MEXAHUYECKOW SHEPIUH IPH IBUKEHHUH TEJIa MO IEHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimul.

1. KoncTpynpoBanue TpakTa I pa3roHa M JAIBHEHMIIETO PaBHOMEPHOI'O
JBVKEHUS [IAPUKA WIH TEIEKKU.

2. OnpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHs Opycka WM JABUKECHUSA
HIapUKa [0 HAKJIOHHOW INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tena IIPU PABHOYCKOPEHHOM JBWIKEHHM IIO
HAKJIOHHOW INIOCKOCTH.

4. HccnenoBaHue 3aBUCHMMOCTH IIyTHM OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

5. IIpoBepka THUIIOTE3BI: €CIIM TNPU PABHOYCKOPEHHOM JIBIDKEHUH 0e3
Ha4yaJbHOM CKOPOCTM IIyTM OTHOCATCS KakK PsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccmenoBaHue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenne KodhGuIUEeHTa TPEHHUS CKOIBKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla 110
TOPU30HTAIIBHON TOBEPXHOCTH.

10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH TpPU TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3nen 9. MexannuecKkue KoJ1e0aHUS U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHOI,
4acToTa, aMIUINTyJa. MaTeMaTH4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
DHEPrUu MpH KoJ1eOaTeIbHOM JIBHXKEHHH.

3aryxaomue — koinebanus.  BbeiHyxkaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHBL. (CBOMCTBa MexaHM4ecKuxX BOJH. [IpomoneHele n
IIONIEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CENCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.
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Hemoncmpauuu.
1. HaGmronenue koneOGaHWil Ted TOM MEUCTBUEM CHIIBI TSHKECTH W CHIIBI
YIOPYTOCTH.
HaGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BhIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
Pacnpoctpanenue npo10abHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pe30HaHC.
./Iaﬁopamopuble padomut u onvimol.
1. OmpenenieHHe YacTOThl W TEpUoJa KoOJIEOAaHM MaTEeMaTHYE€CKOIO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOIeOaHW Py KUHHOTO MassTHHKA
OT MAacCCHhI Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpUO/a KOJEOAHHI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIHE 3aBHUCHUMOCTh  TIEpHOJa  KoJeOaHWit
MPYKUHHOTO MasiTHUKA OT MAcChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaIeHUS.

Pazges 10. D1eKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO

Tenedona.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pacnpoctpaHeHnue ceta. 3atMenust ConHua u JIynel. Otpaxkenne ceta. [Lnockoe
3epKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus1 cBera. llomHoe BHyTpeHHee
OTpakeHUE cBeTa. VICMoap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

o v oA W
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JIunza. Xop ayued B inH3e. OnTuyeckas cuctema (oToanmnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak onrrdeckas cucrema. bam3opykocTh U TallbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTPaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Hemoncmpauuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tosryuenue n300paxeHNi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.

OnTryecKuil CBETOBO/I.

Xonx mydeil B coduparolieii TnH3e.

XoJ JIy4er B paCCEUBAIOIIEH JIMH3E.

[TosryueHnue n300paxeHUi ¢ TOMOIIBIO JIMH3.

[Mpunuun aeictBus GoroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

10. Mopnens rasa.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [lomyuenue 0enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPa)XEHWs CBETOBOIO Jiyda OT yIJia

naJeHUsl.
2. M3ydeHue xapakTepUCTHK U300pakeHUs IpeIMeTa B IJIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCHMOCTH yria MPEJOMIICHHs] CBETOBOIO Jy4a OT yria
NAJCHUS HA TPAHULIE «BO3LyX—CTEKIION.

4. Tlomydenne n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSHUS U ONTHYECKOW CHIIBI COOMpAroIen
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITEl O BOCHPHSTHIO LIBETA MPEAMETOB IPH UX HAOIOJACHHUM 4Yepes3
L[BETOBbIE (DPUIIBTPBI.

Pasznen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue 1 MorJIomeHre ceeta atoMoM. KBaHTsl. JIMHeWYaTble CIIEKTPBI.

PangnoaktuBHOCTh. Alnbda, 6eTa- U ramma-uznydeHus. CTpoeHHUe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HWM3oronmsl. PaanoaxtrnBHBIE
npespaiueHus. [lepuoa noiaypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHMs 3apslOBOIO U MacCOBOTO YHUCEIN.
OHeprusi CBA3M aTOMHBIX sjuep. CBs3p Macchl M dHepruu. Peakunmm cuHTe3a H
nenenus anep. ctounuku sneprun ConHIa U 3BE3]I.

Snepnas sHepreruka. J[eMCTBHS paaMOaKTUBHBIX HW3IYYECHHW HA IKUBBIC
OpTaHU3MBl.

L 0 N o Uk wN e
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Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUs U TOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOmOpoa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka MOHU3UPYIOMINX U3TyUCHUI.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUM YACTULIBI 110 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-0000 1A INH MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOYJb MTPEAHA3HAYEH AJI CHCTEMAaTU3alun
¥ 0000IICeHNS TPEIMETHOTO COICP KAHUS U OTIBITA e TEIbHOCTH, IPUOOPETEHHOTO
Opu HM3yYEHUH BCETO Kypca (PU3UKH, a TakXKe A MOATOTOBKH K OCHOBHOMY
rOoCyAapCTBEHHOMY 3K3aMeHY Mo (Gu3HKe JJisi 00ydarolmxcs, BHIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Tpy M3y4eHUM AAHHOTO MOJIYJISI PEATU3YIOTCS M CUCTEMATU3HPYIOTCS BUbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHHE MPEAMETHBIX H
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOIOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJAJCHUE YMEHUAMH OOBACHATH (Pu3Myeckue
SABJICHUS, TMPUMEHSAS TOJIyYeHHbIE 3HAHMS, pelaTh 3ajJadyd, B TOM YHUCIE
KAueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00yHAIOITUECS BBITIOJIHAIOT 3aJ]aHusl, B KOTOPBIX UM IMPEIaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
(du3nuecKue BIEHUS B OKPYKAOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HU;

UCTIONIb30BaTh HAYYHbIE METOJIbI UCCIIETOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIE 1JI MPOBEPKU TUIIOTE3 U MOITYYEHHS TEOPETHUECKUX BBIBOJOB;

OOBSACHATh HAy4HbIE OCHOBBI HamOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTHIA, HAPUMEP, MPAKTUYECKOTO HCIOIb30BAHMS PA3IMYHBIX UCTOUYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

HByLIGHI/IG (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6H16FO O6pa30BaHI/I}I HaIIpaBJICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare n3ydeHust GU3NKHA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuarorierocst 6yayT copMupoBaHbI CICAYIOIINE JTUYHOCTHBIE PE3YJIbTATHI B
JaCTH:

1) maTprMoTHYECKOro BOCIMTAHUA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
buznueckoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI
buzukwy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCTIPUSITUE ICTETUYECKUX KA4eCTB (PU3NUYECKON HAyKH: €€ TapMOHUYIHOTO
IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'O TIO3HAHMSA:

- OCO3HaHUE LEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHW, BaXKHEHMIIEH COCTABIISIOLIEH
KYJIbTYpHI;

- pa3BUTHE HAay4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEI0BATEIbCKON
NEeSATEINBHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJryyus:

- OCO3HAaHWE IIEHHOCTH 0€30mMacHOro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJl O€30IIacCHOrO MOBEACHUS Ha
TpaHCIOpPTE, Ha JIOPOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM OOOPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUAX;

- cpopMUPOBAaHHOCTH HaBbIKa pedieKcun, MPU3HAHUE CBOETO MPaBa Ha OIIMOKY
U TaKOTO K€ Mpasa y APyroro 4ejaoBeKa;

6) Tpya10BOr0 BOCIIUTAHMS:

- aKTMBHOE y4yaCTHE€ B PELICHUM MPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTEeNbHOM  OpraHW3allik, TOpojJia, Kpas) TEXHOJOTHUECKON U
COLIMaJIbHOW HAMPABICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;
- HUHTEpEC K NMPAKTUYECKOMY U3YyUEHHUIO NMPpodeccuid, CBA3aHHBIX ¢ (PUBUKOM;
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e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTANWS HA TPUMEHECHHE (DU3WUYECKUX 3HAHWKA JJI PEIICHUs 3aaad B
o0JlacTh OKpy’Karollel cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOYKHBIX MTOCICJICTBUI JIJI1 OKPY’KAIOIIEH Cpeibl;

e - OCO3HAHHE TJIOOATHHOTO XapakTepa JKOJOTHYECKHUX TMPOOJIeM W MyTed X

pelieHus;

e 8) ajanTanmmu K M3MEHSIONIUMCS YCJIOBHUSIM CONHUAJIBLHON M NPUPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBIMOJHEHUU HCCIEIOBAHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX;

e - TIOBBIICGHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
JeSITeHbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUN HOBBIX 3HAHHU, B TOM YHCJIE (POPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3hI O (PU3UIECKUX 00BEKTAX U SIBJICHUSIX;

e - OCO3HaHWE Ne(UIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTH
bu3uKY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHATM3UPOBATH W BBISABIIATH B3AMMOCBSI3H TIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

e - OLIGHKAa CBOUX JEHUCTBUNA C Yy4€TOM BIMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANIPEJMETHBIE PE3YJIBTATHI
B pe3ynbrare ocBoeHUs TPOrpaMMbl IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanusi y oOy4arwmierocss OyayT chOpMUPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBIUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCHCTBUSI.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue QeicTBus:

e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUI);

e YCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHHS 1 CPABHEHUS;

e BBIABJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBICHHSIM;

e BBIABJIATh NMPUINHHO-CICACTBEHHBIC CBSI3U TIPU HU3YYCHUU (PU3UUECKHUX
SIBJICHUM Y TIPOLIECCOB, JI€NIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUN, BBIJIBUTATh TUIIOTE3bl O B3aWMOCBSI3SX
(bU3NYECKUX BEIUYNH;
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CaMOCTOSITEIEHO BEIOUPATH CITOCO0 pelieHus yaeOHOoM GU3NIeCKOi 3a1aun
(cpaBHEHHE HECKOJNBKHX BApUAaHTOB pEIICHHsA, BBHIOOp Hambosee
HOJXO/SIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eHCTBUA:

MCITOJIB30BaTh BOIIPOCHI KaK MCCIICOBATEILCKAN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MYEeCKUil IKCIIEPUMEHT, HEOOJBIIOE HCCIeA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

OIICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAHUS HIIM IKCIIEPUMEHTA;

CaMOCTOSITETbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO pe3yIbTaTamM
IPOBENEHHOTO HAOIIOICHUS, OTbITA, UCCIICIOBAHNUS,

MPOTHO3WPOBATh  BO3MOXKHOE  JasibHEWIee pa3BUTHE  (DUINYECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATONOKEHHS 00 X Pa3BUTUHA B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

OPUMEHSTh PA3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI IIPHU MOUCKE U
otOope MHGOPMAIMK WM JaHHBIX C YYETOM MPEJIOKEHHON y4eOHOMH
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITHTO
Pa3IUYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJIbHYI0 (opMy mpeAcTaBICHUS
uHQoOpMaAIlUU W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
cXeMaMH, TuarpaMMaMu, HHOUW rpaduKol U UX KOMOMHATIMSMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

B XO7le OOCYXJIEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYK/1aeMOM TeMbI U
BBICKA3bIBaTh WUJICH, HAIICJICHHBIC HAa PEIICHUE 3aJlaud U MOJJIepKaHue
OarokenaTeIbHOCTH OOIICHUS;

COMNOCTABIISATh CBOU CYXKJCHUSI C CYXICHUSIMU JIPYTHUX YYaCTHHKOB
nuasnora, OOHapYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATH PE3yIbTAaThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(PKCIIepUMEHTa, UCCIIEA0BaHUS, IPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYaTbHON
paboThI IPU PEIICHUN KOHKPETHOW PU3UUECKON MPOOIIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JE€ATEIIbHOCTH, OPTaHU30BbIBATh JEUCTBUS
mo e¢ OCTIKCHHIO: pacCHpelesaTh pPOJH, OOCYXIaTh MPOIECCH |
pPE3yNIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHS HECKOIBKUX JIFO/ICH;
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BBITIOJHATH CBOIO YacTh pabOTHI, IOCTHrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBUSA C APYTUMHU YIECHAMHU
KOMaH/bl;

OLICHMBATh KAa4€CTBO CBOETr0 BKJa/Ja B OOUIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE HeiCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINX
JUTsl petieHust (GPU3NYECKUX 3HAHUM;

OPUCHTHPOBATHCSA B  PA3IUYHBIX TOAXOJaX TMPUHATHS  PEHICHUIN
(MHIMBUAYyaIbHOE, TIPUHSATHE PEHICHUS B TPYINE, TMPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pelIeHUs (PU3NYECKON 3a1aun Uit
TUTaHa HMCCIIEOBAHUA C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeIIaracMbIe BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIDKEHHUS)  pPe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJl BBIOJHEHUS
(u3MYEeCKOro MCCIEJOBAaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0s1 HA MECTO JPYIOro YeJOBEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI
K xoHI1y 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJIb30BAaTh  MOHATHS:  (QU3MUECKHME U XUMHUYECKHE  SIBJICHMUS,
HaOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BelecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOpHUS, PaBHOACHCTBYOIIASL
cuna,  nedopmauusa  (ynopyras, — IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIONTUECS COCY/IbI;
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paznuuath sBiaeHUs (qudQy3us, TEIIOBOE ABMKCHHE YACTHIl BEIIECTBA,
pPaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpUUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEN € 3aKPEIUIEHHOM OCBIO
BpalleHUs, lepeada JaBJIeHUus TBEPABIMU TEIAMHU, )KUJIKOCTIMHU U Ta3aMH,
atMoc(epHOe NaBlcHHE, IJIaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPruMr) MO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBICHUE HU3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpE, B TOM UHCIE€ (PUINYECKUE SIBICHUS B MPUPOAE:
OpPUMEPBI JIBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEXHUBOUN
OpUpOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOoc(epHOro JaBJICHUS Ha >KMBOM OpraHW3M, IUIaBaHHUE PbIO, pblyaru B
TeJe YeJI0OBEeKa, IPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHU;
ONKCHIBaTh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUSA, UCIIONb3YS
dusznyeckre BeMMIuHbI (Macca, 005EM, TUIOTHOCTD BEIIECTBA, BPEMsI, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YNPYTOCTH, CHJIa TSDKECTH, BEC TEIa,
CUJIa TPEHUS, AaBiieHue (TBEPIOTO TeNa, )KUIAKOCTH, ra3a), BEITAIKUBAIOIIAs
cuia, MexaHudeckas paboTa, MOIIHOCTb, IUIEHO CHUJIbI, MOMEHT CHJIbI,
KOX(PUIIMEHT TOJNE3HOTO JCHCTBUS MEXAaHW3MOB, KHHETHYECKas W
NOTEHUUAJIbHASl HHEpPrus), MpU ONUCAHUM NPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIBI
(¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOLIME JaHHYIO
Gu3NYECKyI0 BENWYHHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEHN (PU3NIECKIX BETTUYNH;

XapaKkTepu30BaTh CBOICTBa Tes, (PU3MYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS MpaBUia CJIOKEHUs CUJT (BOJb OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pbiuara (0Ji0ka),
«30JI0TOE€ TMPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKON
DHEPruM, MpPHU OSTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBJIECHMS, IPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MNPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEeHHE u3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHS, MCHOJIB3Yys 3aKOHBl H
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcdEThl, HAXOAUTH CIIPABOYHBIC
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JaHHbIE, HEOOXOUMBIE U1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YeHHOW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
(¢u3NYECKUX METOOB, B OTUCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
IPEANOJIOKEHNE (TUIIOTEY ), pa3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ynbTaT, HaxXOJAUTh OUIMOKM B XOJ€ OIbITa, JI€JaTh BBIBOABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
(uznyecKux CBOMCTB TeM: (POPMYIHPOBATH IPOBEPSIEMBIE ITPEAITIOIOKEHHUS,
coOupaTh yCTaHOBKY M3 MPEANIOKEHHOT0 000pyAOBaHNUS, 3aITUCHIBATD X0/
ombITa ¥ (POPMYITHPOBATH BHIBOIBL

BBIIIOJIHATh MPSAMBIE H3MEPEHHUS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHUS MPUOOPOB C yU4ETOM
3aIaHHOU a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHHBI OT
JIPYroil C HCIOJIB30BAHMEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTHU IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBM)KCHMS Te€Jla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KayecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT IJIOLIAAW CONPUKOCHOBEHUS TEJI, CHIIbI
YIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
TUTAaBaHMSI TEJ, YCIOBHMM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOWMpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUS, CJenysl IMPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BHIBOJBI MO pPe3yiIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUS (PU3NYECKUX BEIMYHMH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBIICHUE
BO3/lyXd, BBITAJIKMBAIOIIAS CWIA, ACHCTBYIHOLlass Ha IOTPYKEHHOE B
KHUAKOCTh  Teno, Kod()PHUIMEHT TMONe3HOro  JAEWCTBUSA  MPOCTHIX
MEXaHU3MOB), CIeAyd NPEIJIOKEHHOM WHCTPYKUMU: MPU BBINOIHEHUU
U3MEpPEHUI coOupaTh 3KCHEPUMEHTAJIbHYIO YCTAHOBKY W BBIYUCIATH
3HA4YEHHE UCKOMOW BEJINYUHBI,

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;
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YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, AMHAMOMETp, COOOIIAIoImUecs COCyAbl, OapoMmerp,
phIuar, MOJBUXKHBIN M HETOJBUKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh NPUHIUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MOJIINITHAKN, YCTPOMCTBO BOJOIMPOBOJA, THUIPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOX0AUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  NPUMEPHl  (HAXOOWTh  WH(OpMAIMIO O  TPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
KU3HH JJ1s1 oOecrieueHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 30POBbS U COOITIOACHUS HOPM
IKOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYLIECTBJIATh OTOOp HMCTOYHMKOB HHpopmanuu B MHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIUXCS
3HAHUM M TyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uH(doOpMaIUIOo, KOTOpas SBJSETCS MPOTUBOPEUMBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JIUTEPATypy GU3MUIECKOTO COJECPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetu Uutepner, BnageTh nNpuéMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBaHusi HHGPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUIECKOTO COACPKAHUS, B TOM
yucie myOauYHoO JeNaTh KpaTKUe COOOIICHUS O pe3ysIbTaTax MPOESKTOB UITU
y4eOHBIX MCCIEAOBAHHM, TP STOM TPaMOTHO HCIOJIb30BaTh M3yYCHHbBIN
NOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3EHTALUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB M HWCCIECIOBAHUI pacHpenessaTh
00S13aHHOCTH B TPyNIle€ B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJla4yaMH,
CIeNUTh 3a BBINOJIHEHUEM IIJlaHA JEHCTBUN, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNBI,  BBICTPAaWBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHIE, YUUTHIBASI MHEHHE OKPYKAIOITHX.

K konIy o0yueHus B 8 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

VICIIOJIB30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HBIC Tena, HACHIIICHHBIM W HEHACBHIIIEHHBIM TMap, BIAXHOCTH
BO31yXa, TEMIIeparypa, BHYTPECHHSS JHEPIUsA, TEIUIOBOW JBUraTeb,
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AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaTHe, Tervlonepesaaya,
TEILUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAJUIM3alusl (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpOBOJHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MArHHUTOB, JCHCTBHE
MarHUTHOTO TOJIS1 Ha TTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKITUS)
MO0 OINHWCAHUI0O MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHCE,

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’KalollleM MHpEe, B TOM 4Hcle (u3nyeckue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE W KaNWJULSIPHBIE SIBIICHUSI B MPHUPOJE,
KpUCTaUIbI B mpupoie, uznydeHue CoJiHIAa, 3aMEp3aHUE BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, AJICKTPUICCKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd MorocoB, poJib MATHUTHOTO MOJIS JUTsI )KU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TMPU HTOM TMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OTHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (PU3UUECKHUE SBJICHUS, UCIIONb3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTHs, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyAeidbHAs TEIjIoTa
TJIaBJICHUS, yHeTbHAs TEIUIOTa MapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIIOBON
MalIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOIHUKA,
yAEJIbHOE CONMPOTUBIICHUE BEIIECTBA, PA00TAa U MOUTHOCTH JIEKTPUUECKOTO
TOKa), MpPU ONUCAHUM TPABUIBLHO TPAKTOBAaTh (UIUYECKHUI CMBICIH
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUYCHHS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3WYECKYIO BEIMYHHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh TpauKd HM3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBJICHUS M MPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETHUYECKONM TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYINEPIIO3ULIUU TMOJeH (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJisl ydacTka 1enu, 3aKOH
Jxoyns—Jlenua, 3aKkoH COXpaHEHUs SHEPTUU, TIPU STOM JaBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE;
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OOBSACHATH (PU3MYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTHYECKUX
IIaroB ¢ Oomopod Ha |—2 M3yYeHHBIX CBONCTBA (DU3MUECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelarb pacuy€THhIE 3aJadyd B 2—3 JCWUCTBUS, HCIOJIb3YS 3aKOHBI U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaM3a
YCIIOBHSI 3a/lauyd 3aIllMChIBAaTh KPAaTKOE YCIIOBHME, BBISABIATH HENOCTATOK
JaHHBIX JJI  peLIeHWs 3ajaud, BbBIOMpaTh 3aKOHbI U (OPMYIIBI,
HEOOXOoauMbIe Ay €€ pelIeHus, MPOBOAWTH pPacu€Thl W CPaBHUBATH
MOJTy4YeHHOE 3HauUeHNEe (PU3NIECKON BETMYHHBI C H3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHHE HCCIEIOBAaHUS, BbBIICIATH
IIPOBEPSAEMOE  MPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

IPOBOJUTH OMBITBI 1O HAOMIOACHHID (U3UYECKUX SBJICHHA WU
(¢u3nyecKuX CBOWCTB TeN (KanWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHHH OT IIBETa H3JIydaromie (MOoTyIonaroiei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOJABI OT TEMIEPATypbl KUIAKOCTH U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpU3alUs Tel W B3aUMOJEUCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJIEHWCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3YyallM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO TOJII Ha HPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpOBEpsiEeMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHusl, ONUCHIBAThH XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPBbI, OTHOCUTEIILHOU BJIAJKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKHX BEJIWYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y4ETOM 3aJIaHHON aOCOIOTHOM MOTPEITHOCTH;

IPOBOANUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
IpPYroi C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAANA IIONEPEYHOTO
CEYECHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAIPsKEHUS Ha IPOBOAHUKE,
UCCIICJOBAHUE IIOCIEAOBATEIBHOIO M IAPAJIIEIBHOIO  COCIAUHEHUHU
IPOBOJHUKOB): IJIJAHUPOBAaTh MCCIIEOBAHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAYs NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
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pe3yabTaThl NOTYYEHHOW 3aBUCUMOCTH B BHJI€ TaOIHI U TPadUKOB, 1eTaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY, CJIENys MPEAIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCWCTBUS HW3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKON DHEPIUM, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
PEIOXPAHUTEIH, YIEKTPOMArHUT, SJEKTPOABUTATEIh MTOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBAxX (PM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTEIIbHBIE
prOOPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (YKHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CrOpaHws,
AJIEKTPOCKOII, PEOCTaT), COCTABJATH CXEMbl JJIEKTPUUECKUX IIene ¢
NOCJIEA0BATEIbHBIM U MAapaJIJICIbHBIM COEJUHEHUEM JIEMEHTOB, pa3ianyas
yCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB JIEKTPUUECKUX LIETEH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
KU3HH JJ1s1 oOecrieueHusi 0€30MacHOCTH MpU oOpalieHuu ¢ mpudopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsSI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO TTOBEJACHUS B OKPYXKAIOLLEH CpeJIe;

OCYIIECTBIISITh TMOWCK HWHPopManuu (U3MYECKOTO COJEp)KaHUS B
WNuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUW M TYTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIIESATh MH(POPMALIHIO, KOTOPast SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;

UCIIOJIb30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEPATYPY PU3NUECKOTO COJAEPKAHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu UHTepHer, BiageTh MNpUEMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTb COOCTBEHHBbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHMUS,
0000mmasi wHpOpMAINUIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJIEpKaHus, B TOM YHCIIE MyOIMYHO MPECTABIATH PE3YIbTaThl IPOEKTHOM
VI UCCIIEZI0BATEIBCKOM JESTEIbHOCTH, IPU 3TOM I'PaMOTHO HUCII0JIb30BATh
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U3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIUEH;

IOpU BBIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
ITOCTABJICHHBIMM 3aJa4aMH, CJICIUTH 34 BBIITOJHEHUEM IUIaHA IEWCTBUU U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JEATEIIBHOCTD TPYIIIBI, BBICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3pelaTb KOH(IUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIOJI30BaTh MOHATUA: CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXAHUYECKOTO IBMKEHMS, Aedopmarius
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENa, PABHOBECHE, MEXaHUYECKUE KOJCOAHUS U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI, LIKaJIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTPbl UCITYCKAHUS U IOIJIOIIEHUs, alb(a, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAS DHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JIBM)KEHHME IO OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEeOATeIbHOE JBUYKEHHE (3aTyxXarouiue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBUKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CIEKTp M CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaThb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpy)XarolmeM Mupe (B TOM uyucie (U3UYECKUE SIBJICHUS B IPUPOJE:
NPWINBBI U OTJIMBBI, JBUKEHUE TU1aHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMH,
36€MIIETPSICEHHE, CEHCMUYECKHE BOJHBI, ILyHAaMH, 3XO, LBETa Tell,
ONTHUYECKUE SIBJICHUSI B MPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yJIbTPapUOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBbIH
paniuoaKTUBHBIN (POH, KOCMHYECKHE Iy4Yd, PaJHOAaKTHBHOE H3Iy4YCHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3Iy4YEHUW Ha
OpraHM3M 4YEJIOBEKa), MPU 3TOM NEPEBOAUTH NMPAKTHUECKYIO 3a7ady B
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y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
¢usnyeckue BENUWYMHBI (CpEeOHSE U MTHOBEHHash CKOPOCTh Teia IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEMEIICHHE, MyTbh, YIIOBas
CKOpPOCTb, CHJIa TPEHHUSA, CHJIAa YIOPYTOCTH, CHJIa TSHDKECTH, YCKOPEHUE
CBOOOAHOIO TMAaJEHUs, BEC Teja, HMIYJIbC Tela, HMITYJIbC CHIIBI,
MexXaHuyeckas paboTa M MOIIHOCTb, INOTEHUHMANbHAs SHEPrusl Tena,
IOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS JSHEPIUs CHKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKasl SHEPT U, IEPUOL
U YacToTa KojeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOpOCTh CBETa, II0Ka3aTelb NPEJOMJICHUS Cpelbl), NpU ONHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PU3MUECKUH CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HaYeHUS] W €IWHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHWHAMH,
CTPOUTD rPAPUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;
XapaKTepU30BaTh CBOICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIMK CHJI, MNPUHLUMUII OTHOCHTENbHOCTH [ 'anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsS UMIYJbCa, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI
OpU SACPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHTyallud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBONCTBA (DU3MUECKUX SIBJICHUM,
(U3HUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelaTh pacuéTHbIC 3a]]a4u (OMUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: HA
OCHOBE aHaJIM3a YCJIIOBHS 33]1a4yl 3allMCBhIBATh KPATKOE YCIIOBUE, BBISBISATh
HEJOCTAIONINE WM U30BITOYHBIEC JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIE ISl PEIIeHUs, TMPOBOJUTH pacu€Thl M  OICHUBATH
PEATMCTUYIHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BETMYHHBI,
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BbBIICIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh IOpsIKa
NPOBEICHHUS]  UCCJENOBAHMS, JElaTb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;



28

IPOBOJUTH OMBITBI IO HAOMIOACHHIO (U3UYECKUX SABJICHHA WIU
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa>KEHUS B
IUIOCKOM 3€pKaJie U CBOMCTB H300pa)K€HHs IpenMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIbBHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOUHOro Habopa
000pyI0BaHusl, ONMCHIBAThH XOJI OTBITA U €r0 PEe3yIbTaThl, (POPMYIUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpelHee 3HayeHHE U3MepsieMOM BeIUYMHbI ((POKYCHOE pacCTOSIHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOpP CcHocoba H3MEPEHUS
(M3MepUTENHHOTO TPUOOpPA);

IPOBOJUTH MCCIIEOBAHUWE 3aBUCHUMOCTEH (PU3MYECKMX BEIUYHH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBMXEHMM O€3 HadaJbHOM CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yrja OTPa)K€HUs CBETa OT yIJIa MaJIeHUS M YIJIa MPEJOMIICHHS OT yrja
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUE TaOMUI] U IpadUKoOB, A€IaTh BBIBOJbI IO
pe3yNbTaTaM HCCIIEOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUsl (U3MUECKUX BEIUYUH (CpEeIHAS
CKOPOCTb M YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUKEHUM, YCKOPEHUE
CBOOOJHOIO TaJEHUs, >KECTKOCTb MPYKUHBL, KOIPPUIMEHT TpEeHHUs
CKOJIb)KEHUS, MEXaHu4deckas paboTa M MOIIHOCTb, 4acTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cuia coOuparomed JUH3bI, PaAUOAKTUBHBIM  (OH): TJIIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY M BBIIIOJIHATH
U3MEPEHHUsI, CIENysl NPEIJIOKEHHOW WHCTPYKLMWHU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MMOJTYUYEHHBIE PE3YJbTaThl C YUYETOM 3aJaHHON
IIOTPEIIHOCTHA U3MEPEHN;

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKW M3YUYEHHBIX (U3NYECKUX MOJAENEH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJAOE TEIO, TOUECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, [JTAaHETapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIEb
aTOMHOTO f]1pa;
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XapaKTEepU30BaTh MPUHLUIBI JIEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHud (B TOM YHUCIE:
CIIUJOMETP, NAaTYUKHA IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHHs, pPAKeTa,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HMCHOJb3Yysd 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHHUM W HeoOXomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPU
pelieHuy  y4eOHO-IPAKTUYECKUX  337ad, ONTHYECKHUE CXEMbl s
TIOCTPOCHUS N300paXKEHHI B TITIOCKOM 3€pKajie M COOMpAOIIeH TNH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecrieueHus: 0€30MacHOCTH MPHU OOpaIleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEJACHUS B OKPYXKAIOLLEH CpeJIE;

OCYIIECTBIISATh MOMCK HHPoOpMauu (U3HYECKOTO COJEp)KaHUS B
HHuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3a1poc, HaXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOro COAEpKaHus, CIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu HHTepHer, BnageTh NpUEMAMM KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpKaHMUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM MM HCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJb30BAaThb  HM3yYECHHBIN
NOHATUHHBIN anmapatr HU3y4aeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE TIpe3eHTAIMell ¢ Yy4ETOM OCOOCHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM
Konrpoabusie Ilpakruueckne (UuppoBbIe)
n/n MPOrpamMMbI Bcero
padoTsI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 dusnka - HayKa o oJzie 2
HBHKA - HayKa O TPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 du3nyecKue Be 2 1
HSHHCCKHE BETIHMHRT https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINH METO/ TTIO3HAHUS 2 1 bubmmorexa [TOK
’ yi A https://m.edsoo.ru/7f416194
Hroro mo pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEJACHHS O CTPOCHHH BelleCTBA

2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo.ru/7f416194
27 JIBU>KeHuEe U B3aUMOJICHCTBUE YaCTHI] ) 1 bu6mmoreka [IOK
’ BEllECTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOANHA BetliecTna https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJl
bu6nunoreka [IOK
3.1 M 3
CXAMHHICCKOC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 WNueprusa, Macca, IIOTHOCTh 4 1 bubnnorexa LIOK

https://m.edsoo.ru/7f416194
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne HanmeHnoBaHMe pa3jeioB U TeM
Konrpoabusie Ilpakruueckne (uuppoBbIe)
n/n NporpamMmbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
bu6mmoreka [IOK
33 (una. Bt o 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. llepenaya naBneHus: TBEpAbLIMU 3 bubnuotexa [JOK
’ TEJIaMM, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
flanertne KiKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JleficTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 ) 3 bubnuotexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIrus
bu6mmoreka [IOK
A P 1
3 aboTa 1 MOUHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4 1 1
CRAHITCCKad SHeprt https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12




32

8 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/m Konrpoasubie Ilpakruueckue (uupposbie)
NMPOrpaMMbl Bcero
paboThl paboThI oOpa3oBaTe/bHbIE
pecypcbl
Pa3nea 1. TenJioBble siBJ1eHUA
. bubnuoreka [{OK
1.1 Ctpoenue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teruossie mporeccet 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryecKkne 1 MATHUTHBIC SIBJICHUS
21 DIeKTpUUYECKHe 3apsiabl. 3apsHKCHHBIE Tena 7 1 bubnuotexa [JOK
’ 7 UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmnoreka LIOK
. i i 2 2
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 0 7 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarHutHsie ApcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne n/m Hauvenosanie pasieon u Tev Konrpoasubie Ilpakruueckue (uupposbie)
NporpamMmmel Beero padoThI padoThI o0pa3oBaTe/bHbIe
pecypchl
Pa3znen 1. Mexanuveckue siBJeHUSA
L1 MexaHHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuoreka [{OK
ONMCaHus https://m.edsoo.ru/7f41a4a6
1.2 BzaumoneiictBue Ten 20 1 3 ngi;ifg;gﬁ%fm%%
1.3 3aKOHBI COXPAHEHUS 10 3 ngi;ifg;gﬁ%m Lada6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJieOaHUs U BOJHbBI
bubmuoreka [IOK
2.1 Mexannueckue KojieOaHus 7 3 hitps-//m.c dsoclfru 741426
bubnuorexa [JOK
2.2 MexaHuueckne BOJIHBI. 3BYK 8 1 3 hitps-//m.c dsogru 7f41a4a6
Uroro mo pazneny 15
Pa3nen 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnuotexa [JOK
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmorexa OK

https://m.edsoo.ru/7f41a4a6
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Konu4yecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHMe pa3jeioB U TeM
Ne i/mt Kourpoasubie Ilpakruueckue (uupposbie)
MPOrpaMMbl Bcero
paboThl paboThI oOpa3oBaTe/bHbIE
pecypchbl
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.cdsoo.ru/7f4 1ada6
Hroro no pasneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUA
bu6munoreka LIOK
5.1 Hcenyckanue v noriomeHue ¢cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/741ada6
bu6munoreka LIOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6munoreka LIOK
53 SnepHsle peakuuu 7 ! ! https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000IIAI0IIM A MOYJIb
6.1 [ToBTOpeHue u 060061IeHNE COAepKAHUSL 9 ) bubnuotexa [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27




INIOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC
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Ne
/o

Tema ypoka

®dusnka — Hayka o npupoje. SIBienus
pupobl. U3NYECKUE ABICHUS

Koan4yecTBo 4yacoB

Bcero

KoHuTtpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Mexaandeckue, TEIUIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

du3nueckue BeIMYUHBI U UX HU3MCPCHUC

Ypok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIU
KHMJIKOCTHOTO TEPMOMETpA U AaTUUKA
TeMIeparypbl”

Kax ¢usuka u qpyrue ecteCTBEHHBIE
HayK{ U3Yy4aroT MPUPOTY.
EcrecTBeHHOHay4HbII METO/ MO3HAHUSL.
Onucanne GpU3NIECKHUX SBICHUI C
MMOMOIIIBIO MOJIECICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenosanue "lIpoBepka
TUIOTE3bI: JAJBbHOCTD MOJIETA IapHKa,
IIILEHHOIO TOPU30HTAJIBHO, TEM
Ooublie, yeM OoJble BHICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThbl padoTsI o0pa3oBaTejibHbIE
pecypchl
8 JIBH)KEHHME YaCTUIl BEIIECTBA 1 bubmmorera [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 Ha0JII0JIEHUIO TEIIOBOTO paCIIUPEHUS 1 1
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA 1
B3anmocBsA3b MEXK1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX 1 bubmuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN
BOJIBI
MexaHU4YeCKOE ABIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE 1 bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nuoreka [IOK
13 Ckopocthb. EAUHUIEI CKOPOCTH 1
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU NBIKECHUA 1 bubnnorexa LIOK
yr P a https://m.edsoo.ru/ff0a0aec4
HNuepnus. 3aKkoH HHEPLIUH.
15 B3aI/II)MOHeﬁCTBHC TeleKaK Opu4YrHa 1 bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JBYXKCHUS TEI
16 ILnotHOCTH BemecTBa. Pacuer maccol 1 1 bu6mmoreka [IOK

o0BeMa Tela 10 €ro IJIOTHOCTU

https://m.edsoo.ru/ff0a0fee
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl
17 Jlaboparopnast pabota «Onpezaenenne | |
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenne 3agay mo teme "I1moTHOCTH 1 bu6nuoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna xak XapakTepUCTHKa
19 B3auMoJeicTBus Ten. Cuiia ynpyrocTi. 1
3akoH ['yka
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH PACTSDKCHUS
20 1 1
(medhopmaniuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CUIIBI»
21 SBnenne Tarorenus. Cuia TSHKECTH 1
CBs13b MEX]1y CHIION TSKECTH U Maccou
22 Tena. Bec Tena. Pemntenue 3agad mo reMe 1 bubnnorexa LIOK
— . https://m.edsoo.ru/ff0al778
Cuna TsKecTu
73 Cuna TsKecTH Ha JPYTUX IUIaHeTax. 1 bubnnorexa HOK
Du3nyeckue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Nsmepenune cun. JlnHamomer 1
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomoctn 1
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HalPaBJIEHHBIX 110
. o . bubnuotexa [JOK
26 OHOM npsiMoil. PaBHOACHCTBYIOIIAs 1

CUJll

https://m.edsoo.ru/ff0ala70
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N KonuyectBo yacos 1 DJIEeKTPOHHBIE
] ara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
27 Pemenne 3anau o reme 1
"PaBHoneiicTByromIas cui"
TpeHne CKOIbKEHUs U TPEHUE MOKOSI. bub6nuoreka [IOK
28 1
TpeHue B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yueHue
79 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKCHUS 1 1 bubnnorexa HOK
OT CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne 1
PaBHOJCHCTBYIOLIEH CUIIBI
Pemenue 3anay no temam: «Bec Tena»
31 Fpad 5 ’ 1 Bbubmmoreka LIOK
«['papuueckoe uzoOpakeHue cuin
P Vp ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CHIT»
KonrtposnbHas pabora no remam:
«MexaHunueckoe IBHKeHue», «Macca,
32 IUIOTHOCTELY, «Bec Tema, 1 1
«['papuueckoe uzoOpaxxkeHue cun,
«Cuipi»
JlaBnenue. CriocoObl yMEHbBIICHUS U bubmuorexa [JOK
33 1
YBEJIMYECHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD JIaBJICHUS bu6mmoreka [IOK
34 . 1
raza ot o0béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBieHust TBEPABIMU TeJIaMH, | bub6nuoreka [IOK

JKHIKOCTSIMH U razamMu. 3axkoH llackamns

https://m.edsoo.ru/ff0a25b0
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
w/n Tema ypoxka Beero Kourpoabubie IIpakTnyeckue u3yuenus uugpoBbIe
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
36 JlaBiieHME B KUJIKOCTH U Ta3e, | bu6nuoreka [IOK
BBI3BAHHOE JICICTBUEM CHUJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/lapinenue B 1 bubmuorexa [JOK
AKUJKOCTH U raze. 3akoH [lackamsy» https://m.edsoo.ru/ff0a2826
bu6nmnoreka [IOK
38 Coobmarommmecs cocy el ! https://m.edsoo.ru/ff0a2970
N bubmuorexa [JOK
39 TPuppapnneckuid npece ! https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [1opiHeBON KUIKOCTHBIM 1
Hacoc
Atmocdepa 3emiu. [Ipuannbl
CYLIECTBOBAHMSI BO3 HOU 000JI0YKH
41 3?3/311/1. 3aBI/ICI/IMOCT§ };I:Mocq)epHoro 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HaJl YPOBHEM
Mopsi
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmochepHoe aBieHue 1 hitps://m.edsoo.ru/ff0a2bsa
43 W3mepenue atMoc(hepHOro JaBiaeHHUs. 1 bubanorexa HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHUS | bubnuorexa [JOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe | bub6nuoreka [IOK

AAaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoTsbl padoTsbI o0pa3oBaTejibHbIE
pecypchl
46 Pemenue 3amau mo reme "AtmochepHoe |
naBiieHue"
JleficTBue )UJKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TENO0. ApXUMEI0OBA 1 bubnnorexa LIOK
Py - AP https://m.edsoo.ru/ff0a3276
cuiia
JlaGoparopHnast pabora «OrnpeaeieHue
48 BLITanKHBEIom:ﬁ CHUJIBI HCP'II)CTB fo1ei 1 1 bubmmorera [IOK
’ y https://m.edsoo.ru/ff0a33fc
Ha TeJO0, MOTPY>KEHHOE B JKUJIKOCTHY
JlaGoparopnast pabota 1mo Teme
49 «/ccrnenoBanue 3aBUCUMOCTH Beca Teja 1 1 bu6mmoreka [IOK
B BOJIE OT 00bEMa OTPYKEHHOU B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YaCTH TeJIa»
bu6mmoreka [IOK
50 [LnaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
Jlabopartopnast pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win 1 1
KOHCTPYMPOBAHUE JIOJKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. BoznyxomnaBaaue», «JlapieHue 1 bubmorexa LOK
YAOP: X . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bubnuotexa [JOK
53 Mexanunyeckas pabota 1 1

https://m.edsoo.ru/ff0a3{82
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
w/n Tema ypoxka Beero Kourpoabubie IIpakTnyeckue u3yuenus uugpoBbIe
padoThbl padoTsI o0pa3oBaTejibHbIE
pecypcsbl
bubmmoreka [IOK
54 MomtHocTs. EquMHUIIBI MOIITHOCTH 1 hitps://m.cdsoo.ru/f0a3 82
Ypok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM MPHU MOIBEME 1 1
1o JiecTHHIIE"
56 [Ipocteie MexaHu3MBl. Peryar. |
PaBHOBecue cui Ha ppruare
KonrtponbHast pabora o teme
57 «J/laBieHMEe TBEPABIX TEN, KUAKOCTEN U 1 |
ra3oB» / Beepoccuiickas npoBepouHas
paborta
PesepBHblit ypok. Pabora ¢ TekcTamu 1o
58 TeMe «/laBieHue TBEPABIX Te, 1 | bub6nuoreka [IOK
KHJKOCTe! U ra3oB» / Becepoccuiickas https://m.edsoo.ru/ff0a4ffe
IpoBepoyHas pabora
Pbruaru B TexHHKE, OBITY U IPUPOJIE.
59 JlaGopatopHnast pabora «};ICCJ'IPCL[I())BaHI/IC 1 0.5 bubmmorexa LHOK
. https://m.edsoo.ru/ff0a478¢e
YCIIOBUI paBHOBECUS pblYara
60 Pemenne 3aga4 1mo Teme «Y CJIOBUS | bu6mmoreka [IOK
PaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro aecTeus
61 Mexanusma. Jlaboparopnas padota | 0.5

«M3mepenune KII/ HakinoHHOM
IIJIOCKOCTH
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KonuyectBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
2 Pemenue 3agau mo teme "Pabora, | bu6nuoreka [IOK
MomrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas 1 bub6nuoreka [IOK
U NIOTCHLIMAIIbHASL DHEPTI UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs MEXaHUYECKOU 1 bubmuotexa [JOK
SHEpruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKcnepuMEeHTaIbHOE OIpeIeTICHHE
65 W3MEHEHUS KUHETUYECKON U | |
IIOTEHLIMAJIbHOW YHEPTUU NIPU
CKaThIBaHMM TeJja 110 HAKIIOHHOU
mockocty"
66 KonTponbhas padora no teme «Pabora | |
Y MOILHOCTb. DHEPTUS»
67 PezepHblil ypok. Pabota ¢ Tekctamu 1o | bubnuoreka [IOK
TeMe "MexaHnueckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
68 PezepHblil ypok. Pabota ¢ Tekctamu 1o 1
teme "Pabota. MomHocTs. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 68 4 12
[TPOI'PAMME
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8 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bubanorexa HOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
4 KUJKOTO U ra3000pa3HOro COCTOSTHUI |
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrammmueckue u amopHsie Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalmWUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTHE 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYpPbI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS 1
YaCTHIL
9 Buytpennsis sneprus. CriocoOsl | bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Bunael renonepenaun 1 s

https://m.edsoo.ru/ff0a6412
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
w/n Tema ypoka Beero Kontposbubie IIpakTuueckue a3yveHns uudpoBbIe
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl

VYpok-koHpepennus "[Ipaktuueckoe

1 HCTI0JIb30BaHME TETIOBBIX CBOMCTB | 1 bubmmoreka [IOK
BEIIECTB U MAaTEPHUAIIOB B LIENSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuectBo Termnorel. Y neiapHas | bu6nuoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. 1 bubnmnoreka [JOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast padorta "HccnenoBanue

14 SIBJICHUSI TEIUIOOOMEHA NpU | | bubnnorexa HOK
CMEILIMBAaHUU XOJOAHON U TOpsUYEH https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konnuecTBa TEIJIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs Tea u 1
BBIICJIIEMOT0 UM MPU OXJIAXKICHUU

16 JlabopaTtopHast pabota "Onpeznenenue | | bubnmnoreka [JOK
yIEIbHON TEIJIOEMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta | bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAEBaHUE

18 KPUCTAJUIMYECKUX TEJl. Y JAebHas 1 bubmmorera IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabora "Onpenenenne | | bubnmnoreka [JOK

yAEIbHOW TEIJIOTHI TUIaBJICHHS Jibaa"

https://m.edsoo.ru/ff0a72fe
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl

20 [TapooOpa3zoBaHue 1 KOHJIEHCAIHSI. | bub6nuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas remiora

21 napooOpa3zoBaHUs U KOHJICHCAIUH. | bub6nuoreka [IOK
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO JTaBJICHHS
Braxuocts Bo3ayxa. JlaboparopHast

22 abora "On C,ILC;Z(HI/IC OTHECHTIe)ﬂLHoﬁ 1 1 bubnnorexa LIOK
p p " https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yXa

7 Pewienue 3a1au Ha onpeneneHue 1
BJIQYKHOCTH BO3/yXa
[TpuHuumB! pabOTH TETIIIOBBIX

24 nsurateneit. [lapoBas TypOuna. 1
JIBuraTens BHYTPEHHETO CTOPAHUS
KII/] TerutoBoro npuratens. TerioBbie

25 BUTATENIN U 3allIUTa OKPY KAIoeil 1 bubnnorexa LIOK
A Py https://m.edsoo.ru/ff0a7c7c
cpenbl

2% 3aKOH COXpaHEHUs U IPEBPAILICHUS 1
SHEPI'UH B TEIUIOBBIX MpOIEccax
[ToaroroBka Kk KOHTPOJBHOU paboTe 1O

" bubnuotexa [JOK
27 teme "TemnoBekle sBiaeHus. I3MeHenue 1

arperaTHbIX COCTOSIHUM BCI_I_ICCTBa"

https://m.edsoo.ru/ff0a8312
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
KonTposabnas pabora no teme
" bu6mmoreka [IOK
28 Tennossie sBieHus. MI3mMenenue 1 1
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSIHUM BEIlleCcTBa
29 OnekTpuzauus tei. Ba pona i
IEKTPUUYECKUX 3apsI0B
Ypok-uccienosanue "Onexrpusanus
30 T€JI UHAYKIUMEH U IIPU 1 1
CONPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsoKEHHBIX TE. 1 bubnuorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nojue. HampsokeHHOCTh
32 anekTpudeckoro mosst. [IpuHnummn 1 bubmorexa HOK
p P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UINH IJIEKTPUUECKUX MOJIeH
1 Hocurenu snekTpuueckux 3apsiioB. |
DneMeHTapHbIi 3apsag. CTpoeHue aroma
14 [IpoBOgHMKYN U INUANEKTPUKU. 3aKOH 1 bubnnorexa HOK
COXpPaHEHUs EKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMEHEeHNE | bubnuoreka [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €ro
36 cyuiectBoBanus. MIctouHuku 1 bubmorexa HOK
y ' https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKA
. bubnmnoreka [JOK
37 JlefiCcTBHS DIIEKTPUYECKOrO TOKA 1 1

https://m.edsoo.ru/ff0a96b2
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
Ypoxk-uccnenosanue "Jleiicteue

38 IEKTPUYECKOTO OISl HA TPOBOAHUKY U 1 1
JUAJIEKTPUKH"

39 DIEKTPUUYECKHI TOK B METaJLJIaX, | bubnmnoreka [JOK
KHUAKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838

40 DJeKkTpuyeckas 1ernb U e€ COCTaBHbIe 1
4acTu
Cwita Toka. JlabopaTopHas pabora

41 "N3MepeHue U peryiupoBaHue CUIbI 1 0.5 bubmmorexa [TOK

\ Peryp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

0 Bonsr™etp. JIaboparopnas padota | 0.5 bubnmnoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

13 CornpoTuBieHUE TPOBOJHUKA. | bubnmnoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUUYECKOTO COMPOTUBIICHUS | 1 bubnmnoreka [JOK
[IPOBOJHMKA OT €r0 JJIMHBI, ILIOaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
3aBUCHUMOCTH CHJIBI TOKA OT

bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka 1

11(S1004

https://m.edsoo.ru/ff0aa44a
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
JlabGopaTtopnast pabora "HccinenoBanue
3aBUCHMOCTH CHUIBI TOKA, HIYIIETO
46 4yepe3 pe3ucTop, OT CONMPOTUBIICHUS 1 1 bubmorera [OK
’ https://m.edsoo.ru/ff0aa04e
pe3UCTOpa M HAMPSHKCHUS Ha
pesucrope"
47 [TocnenoBarenbHOE U apaieIbHOE |
COCJTMHEHUS TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka
43 IIpaBUJIa CJII0KEHUSI HAIIPSLDKEHUN TTpU i | bub6nuoreka [IOK
IIOCJIEOBATEIFHOM COCUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon”
JlaGopartopHas pabota "IIpoBepka
49 IIpaBWJIa JJIs CUJIBI TOKA ITPU | 1 bubnuoreka [IOK
rapajujielIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
50 OMa 1S pa3IUnIHOro COeTUHEHUS 1 bubmmorera [IOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOHHUKOB
51 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO | bubnuotexa [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabora "Onpeznenenne
bu6nmnoreka [IOK
52 PpabOThl ¥ MOILIIHOCTHU AJIEKTPUYECKOTO 1 1

ToKa"

https://m.edsoo.ru/ff0ab3e0
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N Konu4yecTBo yacos 1 DJIEeKTPOHHBIE
] ara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
DIIEKTPUUECKHE IIETTH U IOTPEONTENH
53 JEKTPUYECKOM HEPTUU B OBIT 1 bubmorera [OK
y: https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 [TocTosiHHBIE MATHUTBI, KX i
B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue noiueu 1 1 bubmuorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHOoe nose. MarauTHoe 1osie
bu6mmoreka [IOK
56 3eMIIHM U ero 3Ha4YeHue I )KU3HU Ha 1
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O
TeMe "DIEeKTPUUYECKUE 3apsiIbl.
bu6mmoreka [IOK
57 3apsiKeHHbIE Tella U UX 1
N . https://m.edsoo.ru/ff0abd2¢c
B3auMoiecTBus. [locTOSHHBIN
3JIEKTPUUYECKUNA TOK"
KonTponbnas pabora no teme
"JnexTpuueckue 3apsabl. 3apsHKEHHbIE
. bubmuotexa [JOK
58 TeJa ¥ MX B3aUMOJCHCTBUSI. 1 1
. . https://m.edsoo.ru/ff0abea8
[TocTostHHBIM 251eKTpUYecKuil TOK" /
Bcepoccuiickas npoBepouHas paboTa
PesepsHblil ypok. Pabota ¢ Tekctamu 1o
59 teme "[1oCTOSHHBIN eKTpUYeCKuit 1 1 bubnuoreka [IOK

ToK" / Beepoccuiickast mpoBepouHast
pabora

https://m.edsoo.ru/ff0acdc6




/o

Tema ypoka

50

KoanuyecTBo 4acoB

Bcero

KoHuTtpoJbHbIe
padoThI

IIpakTH4eckue
padoTsI

Hdara
U3yYeHUs

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

60

OmneiT OpcTena. MaruuTtHoe nosie
JEKTPUYECKOro Toka MaruutHoe nosie
KaTyliKu ¢ TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

62

[IpumeHeHue 21eKTPOMarHuToB B
texuuke. Jlaboparopnas padora
"N3ydyeHue neicTBUSL MAarHUTHOTO IOJIS
Ha MPOBOJIHUK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHne 31EKTPOABUTATENICH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
tpancnopre. JlabopaTopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue padoThl
3JIeKTpoABUTATENA"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

Onpitel @apanes. 3akoH
3J'ICKTpOMaFHI/ITHOI\/II HHIYKIOUU.
[IpaBuio Jlenna

Onextporeneparop. CriocoObl
MOJTyYEHUS IIEKTPUIECKOI SHEPTUH.
DJIEKTPOCTAHIIUN Ha BO3OOHOBIIIEMBIX
UCTOYHUKAX SHEPTUU

Iloarororka k KOHTpOJ’ILHOﬁ pa60Te 1o

TeMe "DJIEKTPUYECKUE U MarHUTHbIE
sIBJICHUA"
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoxa Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3yYeHUs
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
KonTposabnas pabora no teme
66 "DneKTpUUecKUe U MarHUTHBIE 1 1 bubmorexa [TOK
p" https://m.edsoo.ru/ff0acb14
SBJICHUS
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bub6nuoreka [IOK
67 1
teme "TeruoBble siBieHUs" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
TeMe "MaruuTHble ABJICHUS"
OBLIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOI'PAMME
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9 KIIACC
N Konu4yectBo yacos DJIeKTPOHHbIE
nfn Tema ypoxka Beero Kourpoabubie IIpakTnyeckue fl[:;:enuﬂ uugpoBbIe
padoThl padoTsl o0pa3oBaTejibHbIE
pecypcsbl
1 Mexannyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [JOK
MEXaHHYECKOI'O JBUKCHMS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubanorexa HOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOIMHENHOE
4 nekenue. CpeqHsst © MTHOBEHHAS 1
CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb IPSIMOIMHENHOTO
6 PAaBHOYCKOPEHHOI'O JIBUKCHUS. 1
I'padux ckopoct
JlaGopatopHnas pabora
7 "OnpeneneHne yCKOpeHus Tella Ipu 1 1 bubnnorexka HOK
PaBHOYCKOPEHHOM JABMXKEHHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH IJIOCKOCTH"
2 CBoOoauoe nmagenne teia. OIbITH i
lanunes
9 PaBHOMepHOE IBUKEHUE 1O | bubnuoreka [IOK

okpyxkHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThbl padoTsI o0pa3oBaTejibHbIE
pecypchl
oOpamienusi. JInaeitHas u yrioBas
CKOPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHHE 1
1 IIepBe1it 3ak0oH HproTona. BekTop 1 bubnnorexka HOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. | bub6nuoreka [IOK
PaBHOpelicTBYIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. 1 bubanorexka [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMEHEHUE 1 bubmuotexa [JOK
3akoHOB HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 C .3 r 1
113 YIpYrocTH. SaKor & yika https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuna |
YOPYTOCTH
JlabopaTopHnas padora
17 «On Ic)a CHI;HI/ICIZKCCTKOCTH 1 1 bubmorexa [IOK
peat https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6nmnoreka [IOK
18 1
Chna Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia | bu6nmnoreka [JOK

TPCHUA»

https://m.edsoo.ru/ff0afa26
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N Konu4yecTBo yacos 1 DJIEeKTPOHHBIE
° ara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl
JlaGopartopnas pabota Eub 10K
nonmoTeka
20 "Onpenenenue kodpdunreHTa 1 1
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pewenue 3apau no reme "3akoHbI Bt LIOK
nonrorTeka
21 Hrrorona. Cuna ynpyroctu. Cuna 1
" https://m.edsoo.ru/ff0atb8e
TpeHUs
Cuia TSKeCTU U 3aKOH BCEMUPHOTO Bu6 110K
nonrorTeka
22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO 1
https://m.edsoo.ru/ff0af044
naJIeHUs
Ypok-koHpepenmus "JIBrmkeHue Ten
23 BOKPYI I'PaBUTALlMOHHOTO LIEHTPA 1 1
(Conueunas cucrema). ['amaktuxu"
Pemenue 3amau mo reme "Cuna Eub 10K
nonImoTeKa
24 TSDKECTU U 3aKOH BCEMHUPHOTO 1
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [lepBast kocMHuyecKasi CKOPOCTb. | bubnuoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUaIbHON TOUYKMU.
AOcomoTHO TBEPOE TEIO. Bu6 LIOK
N nonroTeka
26 PaBHOBecue TBEpAOTO TENA C© 1 https://m.ed E0afe36
. . ps://m.edsoo.ru/ff0afe
3aKpEIUIEHHONW OChIO BPAILICHUS.
MowmeHnT cuinsl. LeHTp TsKecTH
7 PaBHOBECHE MaTeprUaIbHON TOUYKHU. 1

AOcomoTHO TBEPOE TEIO.
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LeHTp TsKecTH

)3 Pemenwne 3agau mo teme "MoOMEHT | bu6nmoreka [JOK
cuibl. LenTp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBLHON padoTe

29 o TeMe "MexaHHqSCKoe ,Z[BI/II))KCHI/IC 1 bubmnorera LIOK

. | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHHYeCcKOe IBHKEHHE 1 1 bubmorera LIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynsc Tena. UMmyabsc Cuiisl.

31 3aK0OH COXpaHEHHUs UMITYJIbCa. 1 bubmuorexa [JOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

1 Pemenue 3anau mo Teme "3axkoH | bu6nunoreka [IOK
COXpaHEHHUS UMITyJIhca" https://m.edsoo.ru/ff0b096¢

1 VYpoxk-koHpepenuus "PeakTuBHOE 1 1
IBUKECHHE B IPUPOJE U TEXHUKE"

bu6mmoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTb 1
p B https://m.edsoo.ru/ff0b0ag84
15 PaboTa cuitbl TSKECTH, CHITBI | bu6mmoreka [IOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
JlaGopartopnas pabota
16 «Omnpenenenne pabOThI CHIIBI TPEHUS i i
MIPU PAaBHOMEPHOM JIBH)KEHUHU TeJa
10 TOPU30HTAIBHOM MOBEPXHOCTH
37 CBs13b SHEPTUH U PaOOTHI. |
[ToTenumanpHas sHEpPIrUs
13 Kunernueckas sneprus. Teopema o | bub6nuoreka [IOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B i
MEXaHUKe
40 Jlaboparopnast padota «13yuenue | 1 bubnmnoreka [JOK
3aKOHA COXpPaHEHUs YHEPIUU» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBMIKEHUE U €0 | bu6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojeOaHusl.
42 BreinyxaeHnbie KoebaHus 1 bubmmorexa [OK
Y ' https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MareMaTryecKkuil U py>KUHHBIA |
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 repro/ia Kojie0aHui OT )KECTKOCTH 1 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPY3a»
45 [IpeBparnienue sHepruu npu 1

MEXaHHUYECKHX KOJICOaHUSIX
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Konu4yecTBo yacos DJICKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
JlaGopartopnas pabota
bu6mmoreka [IOK
46 «OmpeneneHue 4acToThl U epuoa 1 1
. https://m.edsoo.ru/ff0blaec
KOJIeOaHU M TIPYKUHHOTO MasSITHUKA
JlaGopatopHnas padora «IIpoBepka
47 HE3aBHCHUMOCTH TIEPHOJIa KOJIeOaHmit | | bu6nmnoreka [IOK
rpysa, MOABEIIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanunueckue BojaHbI. CBOMCTBa
bu6nuoreka [IOK
48 MeXaHN4YeCKUX BOJH. [IpononbHbIe U 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHmus "MexaHnyeckue
49 BOJIHBI B TBEPJIOM TEIIE. 1 1
Ceiicmuueckue BOIHBI"
50 3ByK. Pacnipoctpanenue u i
OTpa)kK€HUE 3BYyKa
Ypok-uccnenosanue "Habmonenue
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT 1 1
4acTOTHI"
5 I'poMKOCTb 3ByKa U BBICOTA TOHA. |
AKyCTHYECKUI PE30HAHC
53 VYpoxk-koHpepeHuus "YnpTpa3sByk u | | bubanorexka [HOK

uHOPa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca
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No KoanuecTBo yacos Nara JJIeKTPOHHBbIE
w/n Tema ypoka Beero Kourpoabubie IIpakTnyeckue e uugpoBbIe
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl

[ToaroroBka K KOHTPOILHOM paboTe

54 110 TeMe "3aKOHbI COXPaHEHHUSI. 1 bubmorexa LHOK
MexaHnndeckue KoueOaHus U BOJTHbI" hitps./im.cdso0.ru 11062510
KonrtponbHas pabora o teme

55 "3aKOHBI COXpaHEHUSI. 1 1
Mexanuueckue KoneOaHusi 1 BOJIHBI"

56 DNeKTpOMarHuTHOE MoJIe. 1 bubnmnoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH 1
Ypok-koHpepenmus "[lkana

58 AJIEKTPOMArHUTHBIX BOJIH. | 1 bubnmnoreka [JOK
Hcnons30BanMe 371€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIsl COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenne

59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C 1 1 bubmmorexa [JOK
HOMOIIBIO MOBHITBHOTO Tenedoma” https://m.edsoo.ru/ff0b2c6c
Pemenue 3anay Ha onpenenenne

60 YacTOTHL U JJIUHBI 1
JIEKTPOMAarHUTHOW BOJIHBI
DeKTpOMarHuTHas pUpo/ia CBETa.

61 Ckopoctb cBeta. BonHoBbIe 1 bubmmorexa [TOK

CBOICTBA CBETA

https://m.edsoo.ru/ff0b31d0
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N KoanuecTBo yacos 1 DIeKTPOHHBIE
° ara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl
Hcrounuku ceera. [IpsmonuneitHoe
bu6mmoreka [IOK
62 pacrpocTpaHeHHEe CBeTa. 3aTMEHUS 1
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETA. 3epKaia.
63 Pemenue 3anay Ha CHEeHHE 1 bubmmorexa [JOK
IIICHHE 33]1a4 Ha TPUMCHCHH
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienue cBeta. 3aKkoOH | bub6nuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 ceera. Mcnonb3oBaHue MOJIHOTO 1 bubnuorexa [JOK
BHYTPEHHETO OTPaXEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHUYECKUX CBETOBOJIAX
JlaGopartopHnast pabota
"UccnenoBanne 3aBUCUMOCTH yIJia
66 IIPEJIOMIIEHUS CBETOBOIO JIy4a OT 1 1
yria najeHusi Ha TpaHule "BO3ayX-
cTekno""
Ypok-koHbepeHus
"Hcnonb30BaHK€e MOJIHOTO
67 BHYTPEHHETO OTPAKEHHUS: 1 1
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBA3B"
bubnnorexa HOK
68 JIna3el. OnTHdecKas cuia JIMH3bI 1 1

https://m.edsoo.ru/ff0b3{2¢
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabubie IIpakTnyeckue uudposbie
n/n Bcero U3YYeHU S
padoTbl padoTsI o0pa3oBaTejibHbIE
pecypcsbl
. bubnuotexa [JOK

69 [TocTpoenne n3o0pakeHui B TMH3aX 1 https://m.edsoo.r/f0b4dda
JlaGopartopnas pabota

70 "Onpenenenue GOKyCHOTO | 1 bubnuotexa [JOK
pacCTOAHUS U ONITUYECKOM CUJIIbI https://m.edsoo.ru/ff0b4206
cobuparorieit JIH3bI"

71 Ypok-koupepenius "OnTuyeckue | 1 bubnuotexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e

7 ['ma3 kak ontudeckas cuctema. | bubmuorexa [JOK
3penne https://m.edsoo.ru/ff0b4684

7 VYpoxk-koHpepenuus "ledexrsr | |
3penus. Kak coxpanurs 3peHue"

Pasnoxxenue 6enoro ceera B CIEKTp.

74 Omnertel HetoTona. Coxxenue | bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBETa
Jlabopartopnast pa6ota "ONBITHI 110
Pa3I0KEeHUI0 OEJIOro CBETa B CIIEKTP

75 Y BOCIIPUATHIO LIBETA MPEIMETOB IIPU 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIIOICHUN Yepe3 LIBETOBbIE
¢bunasTper"
VYpok-nipaktukym "BonHoBbIe
76 CBOICTBa CBETA: AUCIEPCHS, 1 1

uHTepdepenus u nudpakuus”
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl
77 Omnertel Pe3epdopaa u uranerapHas | bubnmnoreka [JOK
MOJEeIb aToOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins aroma 1
bopa
Hcnyckanue u morionieHue cBera
79 aTOI\ZOM KBanThI HHLueﬁanHe 1 bubmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypok-npaktukym "Habmronenune | 1 bubmuotexa [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanyoakTMBHOCTH U €€ BUJIBI 1 bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 CrtpoeHue aTOMHOTO sifipa. | bubnmnoreka [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAILICHHUS. | bubnuoreka [IOK
H3oTommI https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau mo teme: | bu6mmoreka [IOK
"PanuoaktuBHBIE NpeBpanieHus" https://m.edsoo.ru/ff0c1b4da
85 [Tepuon monypacmnana 1
Ypok-koH(pepeHus
86 "Ppa HoaKT(EIBI;{H: W3JIy4YCHUS B 1 1 bubmorexa LHOK
A Y4 " https://m.edsoo.ru/ff0c2126
MpUPOJIE, MEAUIIMHE, TEXHUKE
Snepubie peaknuu. 3aKOHBI
AeP P bu6mmoreka [IOK
87 COXpaHEHUs 3aps10BOrO U 1

MaCCOBOI'O YHUCECII

https://m.edsoo.ru/ff0c1c58
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypcsbl

28 DHeprus CBA3U aTOMHBIX SIZEP. | bubnmnoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "Snepusie 1
peakuun"

90 Peakuuu cunTtesa u nenenus saep. 1 bubnuotexa [JOK
Ncrounuku sHeprun ConHua U 3BE3 ] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenuus "Anepnas

91 sHepreTuka. JlencTus | i
PaINOAKTUBHBIX H3Ty4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOILHOM paboTe

9 1o TeMe "DIIEKTPOMAarHUTHOE TOJIE. | bub6nuoreka [IOK
DNeKTPOMarHUTHBHIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KsanToBsie siBieHus"

KonTponbnas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE. | |
DNeKTPOMarHUTHHIC BOJHBI.

KsanToBsie siBieHus"
IToBTOpenue, o6o0IEHNE.

94 Jlaboparopubie pabOTHI IO KypC 1 1 bubmorexa HOK
" p p\, p " ypey https://m.edsoo.ru/ff0c245a

BzaumopeiictBue Ten
IToBTOpenue, o6o0menue. Pemenue
PEHHE, Bbu6nmorexa LIOK
95 pacUeTHBIX U Ka4eCTBEHHBIX 3a/1a4 1

110 TeMe "TernoBble npouecchr”

https://m.edsoo.ru/ff0c2572
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Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kourpoabusie IIpakTuyeckue uudpoBbIe
n/n Bcero U3YYeHU S
padoThI padoTsI oOpa3oBaTe/ibHbIE
pecypchl
[ToBTOpenue, o600menue. Pemenue
96 pacyeTHBIX U KAYECTBEHHBIX 3a]a4 | bubnnorexka HOK
o Teme "KIIJ] TermmoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresaein”
[ToBTOpenue, o6o0menue. Pemenue
97 aCUYETHEIX U KaYeCTBEHHEIX 3a1a4 1 bubmmorexa [TOK
p | 8 " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexkTpoycTaHOBOK
IToBTOpenue, o6o0IEHNE.
98 JIaGoparopnble pabdOTEI 110 KypC 1 1 bubmmorexa LIOK
| patop p | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o006meHue. Pabora ¢
99 TeKCTaI:m 10 TEME 'I'I;aKOHLI 1 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o TeMe "Koiebanusa u 1 bubmorexa [TOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTOopenue, o6o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHast pusuka"
OBIHIEE KOJIMYECTBO YACOB I10
1 102 3 27

[NPOT'PAMME
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IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJLHON MPOrPaMMbl OCHOBHOT'0 0011€ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC TIOHATHUA

1.2

1.3

pas3iinvaTh SABJICHUA IO OMMUCAHUTIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘IeCKoe SABJICHHUC

pacro3HaBaTh INPOSIBIIEHUE HU3YYEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (u3nuecKue sBICHHs B MPUPOJE, PU
TOM IEPEBOAUTH MPAKTHUECKYI0 3a7ady B Yy4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

OIMCHIBATh M3YYEHHBIE CBOICTBA TeN M (PU3NYECKHE SIBICHUS, UCIIOJIb3YS
¢u3nyeckue BEIUYMHBL, IPU ONUCAaHUM MPABWIBHO TPAaKTOBATh
(bu3NYeCKU CMBICI UCTIOIB3yEMBIX BETMUNH, X 0003HAUYEHUS U €AMHUIIBI
(Gu3NYeCKUX BENMYMH, HAXOAWTh (HOPMyIBI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTHMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUUNH

XapaKTepu30BaTh CBOWCTBA TeJd, (U3WYECKHE SBICHUS M MPOIECCHI,

HUCIIOJIb3yd  HM3YUYCHHBLIC 3dKOHBI, IIPpU 9TOM JaBaTb CJIIOBCCHYIO

(GhOpMYIIMPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATUIECKOE BRIPAKCHHE

1.6

OOBSICHATEH (PM3HUYECKUE SIBIICHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIe
U B KOHTEKCTE CHTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH 00BsicHEeHuE u3 1 — 2
JIOTUYECKHX IIIaroB ¢ Omopoi Ha 1 — 2 W3y4eHHBIX CBOWCTBA (DU3UICCKUX

SBIICHHH, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3agaud B 1 — 2 JeHCTBUS, MCHOJIBb3YsS 3aKOHBI U
dbopMyIbl, cBs3bIBarOIIME (DU3MYECKHE BETUYHMHBI: Ha OCHOBE aHalM3a
YCIIOBUS 33J1a49¥ 3aMTUCBIBATH KPATKOE YCIIOBUE, IMOJCTABIATh (PH3UYECKIE
BEJIMYMUHBI B (POPMYNBI M MPOBOJUTH PAcUEThl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIMMBIC JIJIs PEIICHHSI 33]1a4, OLIEHUBATh PEATHCTUYHOCTh

MOJIy4eHHOM (PU3NYEeCKON BETUUYUHbI
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pacrno3HaBaTb HPOOJIEMBI, KOTOpPbIE MOXHO PpEUIUTh HIPU IOMOIIH
(U3M4YEeCKUX METOIOB, B OITMCAaHUU MCCIIEJOBAHUS BBIAEIATH IPOBEPEMOE
NpennoyiokeHue  (rumoresy),  pa3iauyaTb W HMHTEPIPETUPOBATH
MOJTyYEHHBIH pe3yabpTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, 1€1aTh BHIBOIbI

110 €ro pe3yjibTaTaM

1.9

1.10

1.12

1.13

MPOBOANTH OMBITHl TIO0 HAONIOJCHUI0 (PHU3WYECKHX SBICHUH WK
buznuecKkux CBOICTB TeN: dbopmynupoBath poBepsieMble
MPEIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pyI0BaHHS,

3aIIMChIBaTh X0 OIIbITa 1 Q)OpMYJ'II/IpOBaTB BBIBOBI

BBITIOJIHATE TPSIMbIE H3MEPEHHs C HCIOJIb30BAaHHEM aHAJOTOBBIX |
UGpPOBBIX TPUOOPOB, 3aNMUCHIBATH IOKAa3aHUs NPHUOOPOB € YUETOM

3a/TAaHHOW a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM (pr3MuecKoi BEIMYUHBI OT
OPYrOM € HCIOJB30BAHMEM IPSIMBIX HW3MEPEHMM, Yy4acTBOBaTb B
IUIAHUPOBAaHUM Y4eOHOrO HCCIelOBaHMs, cOOUMpaTh YCTAaHOBKY U
BBITIOJIHATE M3MEPEHHs], CIEAYs NPEAIOKECHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEJIUYMH B BHUJE
MPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJABI MO pe3yJbTaTaM

HCCICOOBAHUA

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHs] (U3UYECKUX BEIWYMH, CIETys
MPeII0KEHHOW WHCTPYKLMU: TPHU BBIOJHEHUH H3MEpPEHUN CcoOuparth
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIUMCIISITH 3HAUYE€HHE HCKOMOM

BCIINYHNHBI

coOJTIOAaTh MpaBHIia TEXHUKU O€30MacCHOCTH MTpH padoTe ¢ 1abopaTOpHBIM

obopynoBaHuEM

1.14

YKa3bIBaTh MPHHLIHUIBI JEHCTBUS MPHOOPOB M TEXHHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOUIbIO X ONHCAHUs, UCIIONb3Yys 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SBICHUI U HEOOXOAMMbIE (PU3UUECKHE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

OPUBOAMTH  TIPUMEpPHl  (HaXOOUTh HWHPOPMALUIO O  TIpPUMEpPax)
MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUYECKMX 3HAHUN B IOBCEIHEBHOM

KHU3HU 7151 oOecrieueHus: 0€30MacHOCTH MpU OO0palleHuH ¢ Mpudopamu 1
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TEXHUYECKHMMHU YCTPOHCTBAMM, COXPAaHEHHS 3I0POBbS U COOIIOJCHUS

HOPM 3KOJOIH4YCCKOIro nmoBCACHUA B OKPY)KaI-OH_Ieﬁ cpeac

OCYILIECTBISITH OTOOp HMCTOYHHKOB HHpOpManuu B cetu HHTepHeT B
COOTBETCTBHH C 33JJaHHBIM [IOUCKOBBIM 3aIlIpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W NyTEM CPaBHEHHUS PA3JMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOPMAIIHIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIM MOXET OBITh

HEJIOCTOBEPHOU

MCIOJIb30BaTh MPHU BHIOJHEHUH yYEOHBIX 3aJjaHUil HAyYHOIIOMYJSPHYIO
TUTEpaTypy (UINYECKOTO COJNEP)KaHUs, CIPABOYHBIC MaTEPHAIIBI,
pecypcbl cetu IHTepHET, BiaeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBaHus WH(HOPMAIIUY U3 OJTHON 3HAKOBOU CHCTEMBI B JIPYTYIO

1.18

1.19

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

1.2

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(POPMALIMU (PU3NUECKOTO COJIEPKaHMs, B TOM
qucie MmyOJIuYHO JenaTh KpaTKue COOOIIEHUs O pe3ysibTaTaXx HpPOEKTOB
WIA Yy4eOHBIX HCCIIEOBAHUM, NpU OSTOM TIPAMOTHO HCIOJIB30BAThH
W3YYEHHBI TOHATUHHBIA ammapaT Kypca (HU3UKH, COMPOBOXKIAThH

BBICTYIIJIICHUC Hpel’»eHTaHHeﬁ

IIpHU BBIIOJIHCHUH y‘IG6HI>IX IMPOCKTOB H I/ICCJ'IG,I[OBaHI/Iﬁ pacupeaciisaTb
00513aHHOCTH B I'pynn€ B COOTBCTCTBHUU C IIOCTABJICHHBIMH 3adadaMU,
CICIUTh 3a BbIIIOJHCHHUCM IIJIaHA I[GﬁCTBHfI, aJICKBAaTHO OIICHHUBATb
COOCTBEHHBIN BKJIaJ B ACATCIIBHOCTD I'PYIIIIBI, BbICTPANUBATDh

KOMMYHHKATHUBHOC BSaI/IMOZ[Gf/'ICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYKAIOMIUX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOTrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHusl

HUCIIOJB30BAaTh IIOHATHUA

pas3inuaTth SABJICHUA 110 OIIMCAHUIO MX XaPaKTCPHBIX CBOICTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTb IpOSBICHME H3YYEHHBIX (U3MUECKUX SABICHUHA B
OKpY’KaroleM MHupe, B TOM 4Hciie (GU3NUEeCKUe SBJICHUS B NMPHUPOJE, TPU
3TOM TEpPEeBOJUTh IPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIJIENATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBICHUN
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OIMUCBIBATh M3YUCHHLIC CBOMCTBA TeI U (1)I/ISI/II-I€CKI/I€ SAIBJICHUS, UCIIOJIB3Yd

¢usnyeckue BENWYMHBI, TP ONHCAHUU TPABHWIBHO TPaKTOBATh
(bU3NYEeCKU CMBICIT MCIONB3YEMbIX BEIHYUH, 0003HAUECHUS U E€IUHUIIBI
(Gu3MYeCKUX BEIUYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOLIME JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTUMH BEJIWYHMHAMH, CTPOUTH TpapuKu

HU3Y4YCHHBIX 3aBHCUMOCTEN (bI/ISI/I‘IeCKI/IX BCINYHNH

XapaKTECpU30BaThb CBOICTBa TCII, (1)I/ISI/I‘I€CKI/IG SBJICHUA W IIPOLECCCHI,

HCIIOJIB3YyA  HU3YYCHHBIC  3aKOHBEI, Inpu OSTOM  OaBaTb  CJIOBCCHYIO

(bOpMyJ'II/IpOBKy 3aKOHa 1 3allMChIBATb €I'0 MAaTEMATUUYCCKOC BBIPAXKCHHUEC

OOBSICHATh (U3NYECKHE TPOLECChl U CBOHCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi NMPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1 — 2 JTOrMYecKux
IaroB ¢ momouipio 1 — 2 W3y4eHHBIX CBOWCTBAa (DU3MUYECKUX SBICHHIA,

(bI/IBI/I‘IeCKI/IX 3daKOHa UJIKM 3aKOHOMCEPHOCTHU

pemarh pacuy€éTHeie 3amaud B 2 — 3 JEHCTBHSA, WCIONB3YS 3aKOHBI U
(dbopMyIbl, CBsI3BIBaONIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHAIW3a
YCIIOBHSI 3a/I1a4Ml 3aIMCHIBATh KPAaTKOE YCJIOBHUE, BBISBISTH HEJOCTATOK
JAaHHBIX Ui PCUHICHUA BI>I6I/IpaTI>

3aJ1a4H, 3aKOHBI

U popmysl,
HEoOXoJMMbIe Ui €€ pelIeHUs, MPOBOAUTH PAcu€Tbl M CpPaBHUBATH

IMOJIYYCHHOC 3HAYCHUC (1)PI3PI‘-I€CKOI>'I BCJINYHMHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIE MOXHO pPCHIMTL IIPH ITOMOIIH

(1)I/I3I/I‘-I€CKI/IX MCTOOB, HCIIONB3YydA OIMMCAHUC HCCICAOBAHUA, BBIACIIATH

MIpOBEpACMOC TPCAIOJIIOKCHHUEC, OHLOCHUBATL IIPABUJIIBHOCTL IIOpsAAKa

MPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOAbI

1.9

1.10

MNpOBOAWTL OIBITHEI TI0 Ha6JIIOI[€HI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUM  HWJIN

buznuecKux CBOICTB Te: dbopmynupoBath MIpOBEpsiEMbIE

MPEIOI0KEHUS, COOUPATh YCTAaHOBKY M3 MPENJIOKESHHOTO 000pYIOBaHHUA,

OIIMCBhIBATh XO/J OIIbITa U Q)OpMYJ'II/IpOBaTB BBIBObI

BBINOJIHATH NPSIMbIE U3MEPEHNUS C UCTIOIb30BaHUEM aHAJIOTOBBIX IPUOOPOB
U JTaTYNKOB (PU3UYECKUX BEIWYHH, CPAaBHUBATH PE3YyJIbTAThl U3MEPEHUH C

y4€TOM 33JaHHOMN a0COJIFOTHON MOTPEUTHOCTH

IMpOBOAUTH UCCICAOBAHHUEC 3aBUCHUMOCTH OI[HOﬁ (bHBquCKOﬁ BCINYHHBI OT

OpPYrod C  HCIHOJIB30BaHMEM MPSAMBIX W3MEPEHHN:  IUIAHMPOBATH
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UCCIIeIOBAaHNEe, COOMpaTh YCTAaHOBKY W BBINOJHSATH H3MEPEHHS, CIIEHYS
MpeIIoKEHHOMY  IUIaHy, (UKCHpOBaTh  Pe3yabTaThl  MOJTYYEHHOU
3aBHCHUMOCTH B BUJIe TAOJUI] ¥ TPa(HKOB, I€TaTh BBIBOJBI IO pe3yabTaTaM
HCCIeA0BaHUs

MPOBOANTHh KOCBEHHBbIE M3MEPEHUsS (U3NYECKUX BEIMYMH: IIAHUPOBATH
U3MepeHusi, coOuparb  3KCHEPUMEHTAIBbHYI0  YCTaHOBKY,  CJenys
MPEAJIOKEHHON MHCTPYKLIMH, U BBIYUCIISITh 3HAUYEHUE BETUUNHBI
coOJII0AaTh MpaBuila TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM

o0opynoBaHUEM

1.14

1.15

XapaKTepu30BaThb MPUHIUIBl JEUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM HA MX ONHUCAHUS, UCIIONIB3Yys 3HAHUA O
CBOMCTBaX (pu3MuUeCKUX SABIEHHWA M  HEOOXOIMMble (QHU3UUECKHe

3aKOHOMCPHOCTH

paciio3HaBaTb IIPOCTBIC TCXHHUYCCKHUC yCTpOﬁCTBa H HU3MCPUTCIIbHBIC
HpI/I60pI>I o CxXemMaM M CXCMATUYHLBIM PHCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C IIOCJIICAOBATCIIbHBIM nu mapajJjiCIbHbIM
COCAUHCHUEM JBJICMCHTOB, pasjinvdas YCJIOBHBLIC 0003HAUYCHUS DJICMCHTOB

QJICKTPHUUYCCKUX ueneﬁ

1.16

NPUBOANTH  TpHUMEPHl  (HaXOOuUTh  HMHPOpPMAIMIO O  TpUMeEpax)
NPaKTHYECKOTO HCIOIB30BaHMS (U3MYECKUX 3HAHWH B ITOBCEIHEBHOU
KHU3HH U1 obecrieueHust 0€301MacHOCTH MPU O0palleHuH ¢ mpudopamu u
TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBBS U COOTIOICHNSI HOPM

9KOJIOTMYECKOT0 MOBEICHUS B OKpYXAIOIIEH cpejie

1.17

1.18

OCYIIECTBIISITh MOUCK HHGPOPMAIUU (PU3UIECKOTO COJCPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHUSA
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIJICISITH HH(OPMAITHIO, KOTOPAs! SIBIISIETCS

MIPOTUBOPEYUBOM U MOXKET OBITH HEJOCTOBEPHOIL

MCIOJIb30BaTh MPH BBHIMOJIHEHUN YYE€OHBIX 33JJaHUN HAyYHO-MOMYJISIPHYIO
TUTEpaTypy (HPU3MIECKOTO COJCPKAHUS, CITPABOYHBIC MAaTEPUAITBI, PECYPCHI
cetu MuTepHer; BnajgeTb nNpuUEMaMHU KOHCIIEKTHPOBAHUS  TEKCTa,

npeoOpa3oBaHus WH(HOPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.19

co3aaBaThb COOCTBEHHBIC ITHCHMCHHBIE H KpaTKUC YCTHBIC COO6HI€HI/I$I,

0000mIast wHpOpMANUIO W3 HECKOJbKMX HWCTOYHHUKOB (PH3NYECKOTO
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colepKaHUs, B TOM 4YHCIE MYOJIMYHO TIPEACTABIATH PE3yJIbTaThl
IIPOEKTHON MJIM HCCIEN0BATENIbCKON NEATEIbHOCTH, IIPH 3TOM I'PaMOTHO
UCTOJB30BaTh M3YYCHHBIM TOHATUHHBIN ammapaT Kypca (U3UKH,

COIIPOBOKIATb BBICTYIIIICHUC HpeBeHTaHHeﬁ

IPU  BBIIOJIHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAHUM (PUINUECKUX
IIPOLIECCOB paclpeAensiTh OOA3aHHOCTH B TIpYyNIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJja4aMH, CJICIUTh 32 BBINOJIHEHUEM IUIAHA JIEUCTBHUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBINM BKIIAJL B
NEeSATEIbHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMMOJIEHCTBHE,

MIPOSIBIISISI TOTOBHOCTh Pa3periaTh KOH(PIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHOI MPOrPaMMbl OCHOBHOT'0 0011€ro 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC TIOHATHUA

1.2

1.3

pas3invaThb ABJICHHUA 10 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘IeCKoe SABJICHHUC

pacrio3HaBaTh IPOSBICHME HW3YYEHHBIX (DU3MUECKUX SBICHUHA B
OKpY’KarolieM MHpE, B TOM 4Hcie (U3NYECKHE SBICHUS B IPUPOE, TIPU
3TOM HEepeBOJUTh MPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIJCIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

1.6

OIMCHIBATh U3YYCHHBIE CBOMCTBA Te M (PU3MUECKUE SIBICHUS, HCIIONIB3YSI
¢usnyeckue BeNWYMHBI, IIPU ONMCAHUU MPABWIBHO TPAaKTOBAaTh
(GU3NYECKUN CMBICI HCIIOJIb3YEMbIX BETUYMH, 0003HAUCHHS M €IUHUIIBI
(Gu3NYeCKUX BETUYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIIME JAHHYIO
(¢U3NYECKyI0 BEIMYUHY C JPYTMMH BEIHYMHAMH, CTPOUTH TpapuKu

HU3YUYCHHBIX 3aBHCUMOCTEM (bI/ISI/I‘IeCKI/IX BCINYHNH

XapaKTECpHU30BaTb CBOMCTBaA TCII, (1)I/IBI/I‘leCKI/I€ SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA  HW3YYCHHBIC 3aKOHBI, MHpHU OTOM JdaBaTb CJIIOBECCHYIO

(GbopMyIMPOBKY 3aKOHA U 3alIUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE
OOBSICHATh (PU3MUECKUE TPOLECCHl U CBOMCTBA TEN, B TOM YHWCIIEC U B

KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPa: BbIABIISATH

IIPUYMHHO-CJIEICTBEHHbIE CBA3M, CTPOUTh OOBACHEHHEe Hu3 2 — 3
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JIOTHYECKUX IIATrOB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX

HBHGHHﬁ, (1)I/IBI/I‘I€CKI/IX 3dKOHa WJIKM 3aKOHOMCPHOCTHU

pemate pacy€THbIE 3aJaud (omupamIudecs Ha cucrtemy u3z 2 — 3
ypaBHEHHI), UCTIONB3YsI 3aKOHBI 1 (POPMYJIBI, CBS3BIBAIOIINE (PU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCIOBUS 3aJjaud 3allHChIBaTh KpPaTKOe
YCIIOBHE, BBISBIIATH HEAOCTAIONINE WM W30BITOUHBIC TaHHBIE, BEIOWPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE IS PEUICHUS, IPOBOJUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTH TIIOJYYEHHOTO 3HAueHHs (HU3NIECKOM

BCIINYHNHBI

PpacIIo3HaBaTb HpOGJ’IGMH, KOTOPBIC MOKHO PpCIIUTh IIpH IMOMOIIH
(1)I/ISI/I‘~I€CKI/IX MCTOAOB, HCIIOJIB3Yyd OIMMCAHHUEC MCCICIOBAHHA, BBIACIIATH
MIpOBEPACMOC  IPCAIIOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL IIOpsAKa
MMPOBCACHHNA HCCJICAOBAHM, Jc1aTh BBIBO/JbI, HHTCPIPETUPOBATH

PE3YIbTAThI Ha6J'IIo,I[eHPII>i H OIIBITOB

MPOBOAUTH OMBITHI MO HAOMIONEHUI0 (U3UUECKUX SIBICHUN WU
($U3NYECKUX CBOMCTB TEJI: CaMOCTOSITEIBHO COOHMpaTh YCTAaHOBKY W3
n30bITOYHOrO Habopa 00OpyAOBaHHWS, OMHCHIBATH XOJ OMNBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOJIUTH TIPU HEOOXOMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OMpeaessis
CpelHee 3HAUYEHUE W3MEpsSeMON BeMWYMHBI ((OKYCHOE pPAaCCTOSHUE
coOuparoimield JIMH3BI), OOOCHOBBIBATH BBIOOpP cmoco0a H3MEpPEHUS

(u3MepuTeapLHOTO IPUbdOpa)

1.11

MPOBOJIUTh HCCIIEOBAHNE 3aBUCHUMOCTEH (DHU3MYECKHX BEIWYHH C
UCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHi: IIIaHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIHO ~ COOHMpaTh YCTAHOBKY, (DUKCHpPOBAaTh pe3yabTaThI
MOJTYYEHHON 3aBUCHMOCTH (M3MUYECKHX BEJIMYMH B BHIEC TaOIUIN

I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMPOBOAWUTL KOCBCHHLIC M3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHMH: TJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BbIIIOJHATH
HU3MEPCHUA, CICOAYA HpGZIJIO)KGHHOfI HHCTPYKIWH, BBIYUCIATH 3HAYCHUC
BCIIMYHHBI U aHAJIM3UPOBATD IMOJIYYCHHBIC PE3YJILTATLI C y‘IéTOM BaI[aHHOﬁ

IIOTPEIHOCTH U3MEPEHUN
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJLHON MPOrPaMMbl OCHOBHOT'0 0011€ero 00pa30BaHUs

coO0III0IaTh MpaBUIIa TEXHUKK 0€3011acHOCTH IIpU padoTe ¢ 1abopaTOPHBIM

o0opyaoBaHUEM

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (U3NYECKHX MOJIENIEH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'0 Aapa

1.15

1.16

XapaKTepu30BaTh TMPUHIMIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOUCTB C ONIOPOM HA MX OMMCAHHUSA, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (pM3MUECKUX SBICHUA M HEOOXOAMMble (PHU3UYECKUE

3aKOHOMCPHOCTH

UCIIO/IB30BATh CXEMBI U CXEMAaTUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIbHBIX NPUOOPOB U TEXHOJIOTMUYECKUX IPOLECCOB
IPU pEHIEHUU Y4eOHO-NPAKTHUECKUX 3a/ad, ONTHYECKHE CXEeMbl IJis

MOCTPOEHHSI N300paKEHHUH B IIIOCKOM 3€pKajie U coOMparoIeii TnH3e

1.17

1.18

MPUBOJUTL  MPUMEPHl  (HAXOAUTh HWHQPOPMAIUIO O  TpHUMEpax)
MPaKTHYECKOTO HCIHOIB30BaHMs (U3MYECKUX 3HAHHH B TTOBCEJHEBHOW
KHU3HH 17151 o0ecriedeHns 0€30MacHOCTH MPpH 0OpaIleHu ¢ IpubopaMu 1
TEXHUYECKHUMHU YCTPOMCTBAaMH, COXPAaHEHHS 3/0POBbS M COOIIOACHUS

HOPM 3KOJOIH4YCCKOIo MOBECACHUA B OKPY)KaI-OH_Ieﬁ cpeac

OCYILIECTBIATh MOMCK HMHpOpMaLUU (U3UYECKOTO COJACPKAHUS B CETH
HHTepHeT, caMOCTOSTETbHO (GOPMYIHPYS TIOUCKOBBIN 3a1poc, HaXOAUTh
IyTH OIpEENIEHUs TOCTOBEPHOCTH MOIY4E€HHONW NH(pOpMAIMK HAa OCHOBE

HUMCIOIIUXCA 3HAHUH U JOIIOJTHUTEIBbHBIX KCTOYHUKOB

1.19

1.20

MCTIOJIb30BATh MIPU BBIMOJIHEHUH YY€OHBIX 3a/IaHUH HaydYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE MaTepUalbl,
pecypcebl cetu IHTepHET; BiIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHus HH(OPMALIUY U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIMM U3 HECKOJIBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp KaHus,
myOJIM4HO MPEACTAaBIATh pE3yNbTaThI MIPOEKTHOMN W
HCCIIEIOBATENbCKON JESATENbHOCTH, IPU 3TOM I'PAaMOTHO HCIOJIb30BaTh

M3YYCHHBI TOHATHUIHBIA ammapaT Hu3y4aeMoro pasjena (GU3NKH U




Kon
NMpoBEpPsSIEMOro
pe3yJbTara

1.21

72

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJLHON MPOrPaMMbl OCHOBHOT'0 0011€ero 00pa30BaHUs

COIMPOBOXIATh BBICTYIUICHHE MpE3eHTAIMe ¢ YIETOM OCOOCHHOCTEH

AyJAUTOPHUU CBEPCTHHUKOB

MpU BBIMOJHEHUH Y4EOHBIX NPOEKTOB M MCCIEAOBAHUN (PU3MUECKHUX
IIPOLIECCOB PACHPENENITh O0SI3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MMOCTaBJICHHBIMM 33J1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIaHa ACUCTBUH U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILIEHMBaTh COOCTBEHHBIM BKJIAJ B
NEeSATENbHOCTh TPYNIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3pemaTh KOH(IUKTHI

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon
paszaesia

Koxa ssiemenrta IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIET'O MHUPA

®dusznka — Hayka o npupoae. SABnenus npupoasl. dusnueckue
1.1 ABJIICHUS: MEXaHUYECKUE, TEIUIOBBIE,  DJIEKTPUYECKHUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE

®dusnueckue BelnYMHbL. M3MepeHne GuU3NUecKuX BETMYUH.
1.2 Omsuueckue  npubopel.  IlorpemHocts  M3MEpeHUil.
MexyHapoaHas cucTemMa eIMHUIL

EcrecTBeHHOHay4HBIi METOJ] TO3HaHUS: HAOJIOJEHHE,

IMOCTAaHOBKA HAYYHOI'O BOIIpOCA, BBIABWIKCHUC THUIIOTC3,

= OKCTIIEPUMEHT TI0  TPOBEpKE  THIMOTE3, OOBICHECHHE
HA0JII0TaEMOT0 SIBJIICHUS

1.4 Onwucanue GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIEH
[TpakTrueckue pabOTHI:
HiHtPar#H##113mMepenne pacCcTOSIHUM.

s ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

#H##Par###Onpenenenue pa3sMepoB MaJlbIX Tell.
#H##Par###I3Mepenre  TeMmepatypbl  OpU  TOMOIIA

JKUJKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIIEPATYPBI

2 ITEPBOHAYAJIBHBIE CBEJJIEH1A O CTPOEHUU BEIIIECTBA
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Kon Kona anemenTa IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHUS
pasjiena
##HtPar#H##CTpoeHe BellecTBa: aTOMbl M MOJIEKYNbBI, HMX
2.1 pa3Mepbl. OMBITHI, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE
BEIIECTBA
#iHtPar#H#H#/|Buxenne vactul BemecTBa. CBsA3b CKOPOCTH
2.2 JIBUKEHUSI YaCTHII C TEMITEpaTypoil. BpoyHOBCKOE IBHXKEHUE,
T y3us
53 B3aumoselicTBue yacTull BEIIECTBA: MPUTSHDKEHNE U
' OTTaJKUBaHUE
#H##Par##H# ArperaTHple COCTOSIHUSI BENIECTBA: CTPOCHHE
ra3oB, XHJAKOCTEH M TBEPABIX (KPUCTAIMYECKHUX) TeEIl.
2.4 B3auMocCBsA3p MeXAy CBOMCTBAaMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX W WX aTOMHO-MOJEKYJISIPHBIM
CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTuyeckue paboOTHI:
###Par###Onenka nuaMeTpa aroMa METOJIOM psJoB (C
UCTONIb30BaHueM Gotorpaduii).
2.6 #H#HPar###OnbITH IO HAOJIIOICHHUIO TETIJIOBOTO PACIIUPEHUS
ra3os.
H#HH#HPar###ONBITEI 0 OOHAPY)KEHHWIO  JICUCTBHSL  CHUI
MOJIEKYJIIPHOTO TIPUTSIKECHUS
JIBVDKEHUE U B3AUMOJIEMCTBHUE TEJI
11 Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE
' TBUKCHHE
#H##Par###CKopOoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JBI)KEHHMH. Pacuér nyTm U BpeMeHu
; JIBU>KEHUS
SBnenue uHepuuu. 3aKOH MHepuMH. B3aumonelicTtBue Ten
33 KaK MpUYMHA U3MEHEHHsI CKOPOCTU JBMXKEHHs Tel. Macca
KaK Mepa UHEPTHOCTH Tella
14 ##tPar#H#H#InotHocTs  BemecTBa. CBS3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BhEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKA B3aUMOACHCTBUS TE
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IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MTOMOIIBIO THHAMOMETPA
#H#HPar###sIBnenne TATOTEHHA U cwia Tokecth. Cuia

TSKECTU Ha JpYrux IiaHerax. Bec tema. HesecomocTs

3.8

3.9

Cuna tpenus. TpeHue ckoyibKeHUs U TpeHue nokos. TpeHune
B [IPUPOJIE U TEXHHUKE
#H##Par###(CnoxxeHue Cuil, HapaBJIEHHbBIX 110 OJTHON MPSIMOM.

PaBHOEliCTBYIOIIIASA CHIT

3.10

[TpakTuueckue paboThI:

OrnpezenieHre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIaprKa
B JKHMJIKOCTH, MOJENHU 3JEKTPUUECKOTO aBTOMOOWIS M Tak
nanee). OmnpeneneHue cpeaHed CKOPOCTH  CKOJIbKEHHUS
Opycka WM IIapuKa 1O  HAKIOHHOW  IUIOCKOCTH.
Onpenenenne  MIOTHOCTH  TBEpHoro  Tena.  OMbITHL,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH pacTsbKeHus
(medopmanuv) MPYKUHBI OT TPUIOKEHHOW CHIIBI. OTIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHUS

OT Beca Tella M XapaKTepa CONPUKACAIOLIMXCSI TOBEPXHOCTEH

3.11

@usnyeckue SBICHUA B INPUPOJE: NPUMEPHI IBUKCHHUS C
Pa3JIMYHBIMH CKOPOCTSIMM B JKMBOM W HEXUBOW IPHUPOIE,

I[GflCTBI/IG CHUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOAUIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

4.3

Hasnenne TBEpaoro Tenma. CrmocoObl yMEHBIICHUS H
YBEJIMYEHUS TaBIICHUS

HaBnenue raza. 3aBHCHUMOCTH JaBJICHHS Ta3a OT 00bEMa,
TEeMIEPaTypbl

Hepez(aqa JaBJICHUA TBépIH:IMI/I TCJIaMHM, XUAKOCTAMH H

razamu. 3axoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

4.4

3aBHUCUMOCTD JaBJICHUS JKUIKOCTH OT  TJIyOWHBI.
I'uapocratudeckuii mapagokc. CooOmaromuecss COCY/IbI.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MbI

4.5

Atmocdepa 3emnn u armocdepHoe naBieHue. lIpudnHBI

CyIIECTBOBaHUS BO3AyMIHOH 00004k 3emin. OmbIT
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IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

4.6

Toppuuemn. 3aBUCUMOCTb aTMOC(HEPHOrO JABJIEHHUS OT
BBICOTHI HaJ] YPOBHEM MOps

Usmepenne armocdepHoro pgaBneHus. [lpubopsr ans

U3MEpeHUs aTMOC(HEPHOTO JTaBIICHUS

4.7

4.8

4.9

4.10

JlelicTBUE KUJKOCTU W Ta3a HAa MOTpyKEHHOE B HUX TEJIO.

BriTankuBarorias (apxuMeoBa) criia. 3aKkoH Apxumena
[InaBanue Ten. Bo3ayxomnnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanre 3aBHCUMOCTH Beca Teja B BoAe OT 00BEMa
NOTPYKEHHOW B KHJAKOCTh YacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIEH CHUIBI, JEUCTBYIOIIEW  Ha  TeJo,
NOTPYKEHHOE B JKUIKOCTh. I[IpoBepka He3aBUCUMOCTHU
BBITAJIKUBAIOIIEH CHJIbI, IEHCTBYIONIEH HA TEJIO B KHUJIKOCTH,
OoT Macchl Tena. ONbITh, TEMOHCTPUPYIOIINE 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHUJIbI, IEHCTBYIONIEH HA TEJIO B KHUJIKOCTH,
OT 00bEMa MOrpyXKEHHOM B KHUIAKOCTh YaCTU Tejla U OT
MJIOTHOCTU KUAKOCTU. KOHCTpyupoBaHHE apeoMeTpa HIH
KOHCTPYHUPOBaHUE JIOJIKU u onpeereHue eé

rpy30M0IbEMHOCTH

duszndyeckue SABICHUSA B npupoAc: BIUAHUC aTMOC(bepHOFO

JIABJICHUS HA )KMBOHM OpraHu3M, IIaBaHUE PHIO

4.11

Texnudyeckne  ycTpoilcTBa:  COOOLIAIONIMECS  COCYABI,
YCTPOMCTBO  BOJOIIPOBOJA,  THAPABIMYECKUH  TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' A

5.1

Mexanunueckas pabota

52

Mexanuueckas MOITHOCTE

53

54

5.5

[IpocThie MexaHU3MBI: ppIyar, 0JIOK, HAKJIOHHAS IUIOCKOCTb.
[TpaBuiio paBHOBECHS pblyara

[TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe mpaBuio» MexaHuku. KoapduuueHT mosie3Horo

neiicTBus MexaHu3MoB. IIpocTele MexaHu3Mbl B OBITY U

TCXHHUKC
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Kon Kon »1emenTa IIpoBepsiemble 31eMeHTBI COlepPKAHMS
pasaena
5.6 [ToTenuuanpHas SHEPTUH TeJa, MOIHIATOr0 HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lTonnass MexaHuyeckas »dHEpPrus. 3aKOH M3MEHEHUS W
' COXpaHEHHUs] MEXaHUYECKOW dHEPTHH
[TpakTrueckue pabOTHI:
#H#HPar###Onpenenenue  paboOThl  CUJIBI  TPEHUS  TIPH
- PaBHOMEPHOM  JIBIDKGHMH Tella 110 TOPU30HTAIBHOM
' noBepxHocTu. MccnenoBanre ycinoBuil paBHOBECHS pblyara.
N3mepenne KII/] HakmoHHOM miockoctu. M3yduenue 3akona
COXpaHEHHUSI MEXaHUYECKOU SHEPTUH
5.10 ®du3nyecKue ABJICHUS B MPUPO/JIC: phlYark B TEJIE YEIOBEKa
TexHuueckue  yCTpOMCTBAa:  pblyar, TOJABWKHBIA U
5.11 HEMOJABUKHBIM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KVIACC
Kona
Koxa ssiemenrta IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
pasnena
TEITUJIOBBIE ABJIEHU A
OCHOBHBIC MTOJIOKCHUS MOJICKYJISPHO-KHHETHYECKOU
61 TEOpUHU CTPOEHHS BemiecTBa. Macca U pa3Mepbl MOJIEKYII.
. OnbITel,  MOJATBEPXKIAIOUIUE  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOU TEOPUH
6o Mopenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUN
' BemiecTBa. Kpucrammuieckue u amopdHbIe Tena
6 63 OOBsicHEHHE CBOMCTB Ta30B, )XKHIKOCTEH M TBEPIBIX TN Ha
. OCHOBE MOJIOKEHUIN MOJIEKYISIPHOKUHETHYECKON TEOpUHU
6.4 CmauuBaHue Y KalWUISPHBIE SIBICHUS
6.5 TemioBoe paciIupeHue U cxatue
66 Temneparypa. CBsi3b  TeMIlepaTypbl CO  CKOPOCTBIO
' TEIJIOBOr0 ABMXKCHHS YACTHI]
67 Brytpennsis sHeprus. CrnocoObl M3MEHEHHS BHYTpPEHHEH

SHEpruu: TCruIoncpeaada 1 COBCPpUICHUC pa6OTBI
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6.8

Bunel Temnonepenadu: TEIUIONPOBOAHOCTh, KOHBEKIIMS,

HU3JIYUCHHC

6.9

6.10

6.11

6.12

6.13
6.14

KomnuectBo TeruioTel. Y aeiapHas TEIIOEMKOCTD BEIIECTBA

TennooOmen n TCIIJIOBOC PpaBHOBECHC. YPaBHeHI/Ie

TEILIOBOrO Oajrlanca

IInaBnenue n OTBECPACBAHUC KPHUCTAJNIMYCCKHUX BCIICCTB.

VY nenbHas TeIU10Ta IUIaBICHUS

[TapooOpa3oBanue u koHneHcanus. Mcnapenue. Kunenue.
VYaenbHas TermoTa  mapooOpa3oBaHUS.  3aBUCHMOCTD

TEMIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBJICHHUS
BnaxuocTs Bo3yxa

:‘)HepFI/IH TOIIJIHUBA. YI[GJ'IBHaSI TCIIOTA CropaHusAa

6.15

[punnuns! padots! TermoBbix aeurareneit KI1/1 Termmosoro
asurarens. TemioBble NBUTAaTeNd W 3alllUTa OKPYXKAKOLIECH

cpenbl

6.16

3aKOH COXpaHEHUS U IPEBPALICHMS] SHEPIMHM B TEIUIOBBIX

mponeccax

6.17

[IpakTuyeckue pabOTHI:

HHHPar###ONBITEI IO  OOHApPYKEHHIO  JCWCTBUS  CHII
MOJIEKYJISIPHOTO TPUTSKESHHUS.

#H##HPar###0OnbITBl  TI0  BBIPAlIMBAHUIO  KPHUCTAJIOB
IIOBAPEHHOM COJIM WX caxapa.

HHHPar###ONBITHI IO HAOIOICHHUIO TETITIOBOTO PACIIMPEHUS
ra3oB, JKUIKOCTEH U TBEPBIX Tell.

###Par###OnpeneneHue JaBIeHUS BO3yXa B OallJIOHE
HITTPHIIA.

H#HPar#H##0ONbITEl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH
JMaBJICHUST BO3[yXa OT ero o0béMa M HarpeBaHus WIH
OXJIKICHUSI.

###Par### IpoBepka TUIOTE3bl JMHEHHOW 3aBHCHUMOCTU
JUTMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUECKOMN TpYOKE OT

TEMIEPATYypPHI.
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###HPar##Habmonenne M3MEHEHHs] BHYTPEHHEH SHEpruu
TeJa B Pe3yJIbTaTe TEIJIONEpe1adyd U pabOThl BHEIITHUX CHJI.
###Par### IccnenoBanue  SBICHUS  TEIUIOOOMEHA TpH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIYdCHHOTO BOJIOW TpH TEMI00OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#H##Par###Onpenenenue yACIbHOU TETJI0EMKOCTH
BEIICCTBA.

#H##Par###lccnienoBanue npoiecca uCnapeHus.
#H##Par##H#Onpenenenue OTHOCUTEIHLHON BJIQYKHOCTH
BO3/IyXa.

###Par###Onpenenenre yaenbHOM TEIUIOTHl ILJIABJIEHUS

Jbpaa.

6.18

6.19

®usnyeckue SABICHUS B OPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE U KAWUISIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAILIIbBI
B npupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,

MopcKkue Opu3bl; 00pazoBaHue POCHl, TyMaHa, WHesl, CHeTa.

TexHuueckne  yCTpOMCTBA:  KamWUISPbl,  MPUMEPHI
UCIIOJIb30BAHUS KPUCTAIOB, JKUJIKOCTHBI TEPMOMETP,
JAaTYMK TEMIEPATYPbl, TEPMOC, CUCTEMA OTOIIEHUS JIOMOB,
TUTPOMETPBI, TCUXPOMETpP, NapoBas TypOWHa, JBUraTellb

BHYTPEHHETO CTOpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

:‘)J'IeKTpI/ISaI_[I/IH TCII. I[Ba poaa SJICKTPUICCKUX 3apsAa0B

B3aumopeiictBue  3apsikeHHBIX — Ten.  3akoH  Kynona
(3aBUCHMOCTb CHJIBI B3aMMOJICHUCTBUS 3apsHKEHHBIX TEl OT

BCJIIMYHHBI 3apA10B U PACCTOSAHUA MCKIY TeJ'IaMI/I)

OnekTpuueckoe mone. Hanpsk€HHOCTh 3IIEKTPHUYECKOro
nonist. [IpuHIUN Ccyneprno3uiuu 3JIeKTPUUECKUX Mosiel (Ha

KaueCTBEHHOM YPOBHE)
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Hocurenu  snexkTpudeckux  3apsaoB.  DJIEMEHTApHBIN

7.4 snekTpudeckuil 3apsg. Ctpoenue aroma. [IpoBOgHUKH U
JIADIICKTPUKH
7.5 3aK0H COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
76 DNEeKTPUUECKUM TOK. VYcenosus CYILLIECTBOBAHUS
' ANEKTPUUECKOTO TOKA. ICTOUHUKHM MOCTOSIHHOTO TOKA
77 JleficTBUSI SNEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
Onektpuueckas 1enb. Cuna  Toka.  DJIEKTpUUYECKOe
7.8
HaIpsKEHUE
79 ConpoTuBjieHWE MNPOBOJHUKA. Y ACIBHOE CONPOTUBIICHUE
. BEIIlECTBA
7.10 3akoH OMa [ yyacTKa Lenu
IlocnenoBaTenbpHOE u napasuieibHOe COCIUHCHHE
7.11
MIPOBOJHUKOB
PaboTa 1 MOIIHOCTH JIEKTPUUECKOT0 TOKA. 3aKOH J[>Koys —
7.12
Jlenna
13 DNEeKTpUYeCKHe IeMd W MOTPEOUTENN JIIEKTPUICCKON
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
ITocTossHABIe MarHuTel. B3anMoaeHCTBHE NOCTOSHHBIX
7.14
MAarHuTOB
715 MarautHoe 1oiae. MarauTHoe 1ojie 3eMIIM U €TI0 3HauCHUe
' JUI KHU3HU Ha 3eMIie
716 OnbiT Opcrena. MarHuTHOE MOJI€ DJIEKTPUYECKOrO TOKA.
' [IpuMeHeHne >EeKTPOMAarHUTOB B TEXHUKE
JlelicTBM€ MarHUTHOTO TOJISI Ha TMPOBOJHUK C TOKOM.
717 DNEeKTPOABUTATENb IOCTOSIHHOTO Toka. Mcnonbs3oBaHue
. ANIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCTIOPTE
718 Omnbrtel @apanest. SIBjaeHUE 3AEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuio Jlenna
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7.19

7.20

Onektporereparop. CrnocoObl MONy4YeHHUs SJIEKTPUUECKOU
SHEPIHH. DNEeKTPOCTaHIINU Ha  BO300OHOBIISIEMBIX

HCTOYHHUKAX SHCPIruu

[IpakTuyeckue paboOTHI:

OnbITHl 110 HAOMIOIEHUIO SJEKTPHU3AIUHN TEJN MHIYKIUEH U
IIPU COMPUKOCHOBEHHH.

HccnenoBanue  JeWCTBUS — DJIEKTPUYECKOrO TOJISI  Ha
MPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTBl AJIEKTPUUYECKOW  Ienu
MOCTOSTHHOTO TOKa.

N3mepenue u peryIupoBaHue CUIIBI TOKA.

N3mepenue u peryaupoBaHue HaMPsiKEHUSI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, HUIYIIETO 4Yepe3
PE3UCTOP, OT CONMPOTUBICHUS PE3UCTOPA U HAMPSHKEHUS Ha
pe3ucrope.

OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUECKOTO
COTIPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBwiIa  CIOKEHUS  HANPSOHKEHUW  MpU
MOCJICIOBATEIbHOM ~ COCIMHEHUU  JBYX  PE3UCTOPOB.
[TpoBepka mpaBuia Afs CHJIBI TOKAa MpH MapaieIbHOM
COETUHEHUH PE3UCTOPOB. Omnpenenenue paboThI
ANIEKTPUYECKOTO  TOKa, HJIYIIETO  4Yepe3  PEe3UcTop.
Ornpenenenue MOIIHOCTH AIEKTPUUYECKOTO TOKa,
BbIIETIsIeMON Ha pe3uctope. lccnenoBaHue 3aBUCHMOCTH
CWJIBI TOKa, MAYILErO Yepe3 JaMIIOUYKy, OT HampsbKeHUs Ha
Heit. Omnpenenenue KIIJ[ warpeBarens. VccnenoBanue
MarHUTHOTO B3aUMOJICUCTBUSL TIOCTOSSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB MPH UX
o0beMHeHUH W pazaeneHuu. HccnenoBaHue nedCTBUS
ANIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpeiky. OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUSA

KaTyIIKU ¢ TOKOM M MarivTa OT CHUJIbl TOKAa WU HAIIPABJICHHA
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TOKa B Karyuke. M3ydeHue nelicTBUs MarHUTHOTO IOJIS HA
IPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue 1 n3yueHue paboThl
anexrpoasurarens. M3zmepenne KIIJI anextpoasurarensHon
ycTaHOBKM.  ONBITBI 1O  UCCIEJOBAHHUIO  SIBJICHHUSA
ANIEKTPOMATHUTHOM MHAYKIUU: HCCIIEIOBAHME W3MEHEHUU

3HAUYCHHUA U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKaA

7.21

7.22

®u3nyecKue BJICHUS B IPUPOJIC: SIEKTPUUECKHUE SIBIECHUS B
aTMocdepe, AIeKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3eMiIu, JIpeid MOoI0COB, POJIb MATHUTHOTO TOJS AJIs

JKHN3HHU Ha BGMHG, MMOJIAPHOC CUAHUC

TexHuueckue yCTpOMCTBA: AIIEKTPOCKOIN, aMIIEPMETD,
BOJIBTMETP, PEOCTaT, CUETYMK DJIEKTPUYECKOH SHEepruw,
IIEKTPOOCBETUTEIbHBIE npubopHI, HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), AIIEKTPUYECKUE
NOPEJOXPAaHUTENH,  DJIEKTPOMArHUT,  3JIEKTPOJBUIATEINb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMMOCTOAHHOI'O TOKA
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MEXAHNWYECKU

E ABJIEHUA

8.1

8.2
8.3

8.4

Mexanuueckoe nBrxeHue. MartepuanbHas Touka. Cucrema

oTcuUéTa
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKCHUA
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE

###Par###HepaBHOMepHOE  TIPSMOJIMHEMHOE  JIBUKEHUE.
CpenHsisi ©¥ MTHOBEHHAsI CKOPOCTB Tella P HEPAaBHOMEPHOM

IIBUKCHUU

8.5

Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKEHUE

8.6

#H#HPartt##CBo0Ooquoe mageuune. OneITel [ annnes

8.7

Hi#HPar#H##PaBHOMEpHOE IBMKEHHE 0 OKpYyX)HOCTH. [lepros
u yacrora oOpamienus. JIuHelHass W yrioBas CKOPOCTH.

[leHTpOCTPEMUTENBHOE YCKOPEHUE
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8.8 [Tepseriit 3akon HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpetuii 3akon HetoToHa

8.11 H##H#Par##H#] [puHIU cyneprno3unuu cuil

8.12 Cuia ynpyrocrtu. 3akoH ['yka

%13 #H##Par##H#Cuna TpeHUs: CUJia TPEHUS CKOJBXKEHHS, CUJia
. TPEHUS OKOS, IPYTrUe BUABI TPEHUS

214 ##HPar###Cunia TSHKECTH U 3aKOH BCEMHUPHOI'O TSATOTEHUS.
' YckopeHue cBOOOAHOTO MaJACHUS

215 JiBmxenue 1utaHer Bokpyr Comnua. IlepBas xkocmuueckast
. ckopocTh. HeBecomMocTh U mieperpy3ku

%16 PaBHOBecue MmatepuanbHONW TOUYKH. AOCONIOTHO TBEPIOE
' TEJ0

%17 #HiHPar###PaBHOBecue TBEPIOTO Teja ¢ 3aKPEIIIEHHONW OChIO
' BpaieHus. MomeHT cuibl. LleHTp TsxecT

8.18 Nmnynse Tena. U3menenne nmmnynsca. IMnynbce cuisl

8.19 3aKOH COXpaHEHHS UMITYJIbCa

8.20 #HH##HParf##PeakTUBHOE ABM)KEHUE

8.21 Mexanunueckasi paboTa U MOITHOCTb

222 PaGora cu TspkecTH, ynpyroctu, Tperus. CBsi3b SJHEPTHH U
. paboThI

$23 [lorenumnansHast  SHeprusi  Tenma,  MOJHATOTO  HAJ
. MMOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHunanpHas 3HEPTUs CKATON IPYKUHbI

225 #HHPar###Kunernueckas SHEPTHUS. Teopema 0
' KHUHETUYECKOU SHEPTUU

8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU

[IpakTrueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTU CKOJBXKEHHUS OpycKa WM
8.27 JBUKEHMSI IIapHKa 110 HAKJIOHHOW M10cKocTH. OnpeneneHue

YCKOpPpEHHUA TCjla IPU PABHOYCKOPCHHOM JABHXXCHUH I10

HAKJIOHHOM ILJTIOCKOCTH.
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8.28

8.29

HccnenoBanne 3aBUCHMMOCTM IYTM OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rumoresspl: €ciu IpH  PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH ITYTH OTHOCATCS KakK s
HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHHU OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUS OT
CHJIBI HOpMasibHOTO AaBneHus. OnpeneneHne KodppuireHTa
TpeHUs CKOJbXeHud. OmnpeneneHue XECTKOCTH NPYKUHBI.
Omnpenenenre pabOTHl CHUIIBI TPEHUS TMPH PaBHOMEPHOM
JIBUKEHMM Tela 10 TOPU3OHTAJIbHOW  IOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a

C UCIIOJIb30BAHUECM HCIIOABUXKHOI'O U ITIOABHUXKHOI'O 0JI0KOB
dusnyeckue SBICHAS B npupoac: INIpPUIIMBBI W OTJIMBBI,
JABHKCHHUEC TIJIAHCT ConHeyHOH CUCTCMbI, PCAKTHUBHOC
ABUIKCHUC )XHUBBIX OPTaHU3MOB

Texuuueckue YCTpOﬁCTBaZ CIIUAOMCTP, AATYUKHU ITOJTOKCHU I,

PacCTOSIHUS U YCKOPEHHUSI, pAKEThI

MEXAHNWYECKU

E KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHU: IEpUO/, YaCTOTa, aMILJIUTY/1a

MaremaTuueckuii U NpyXKUHHBIM MasTHUKH. [IpeBpaiieHue

SHEPTUH MPHU KOJIeOATeTIbHOM JBUKEHUU

93

3aryxatomue KojeOaHus. BwIHYXJeHHBIE  KOJeOaHUSI.

Pe3onanc

94

9.5
9.6
9.7

Mexanuueckre BOJHBL. CBOHCTBA MEXAaHHUYECKUX BOJIH.
[IpononbHble W TOMEpedHbIe€ BOJIHBL. J[TMHA BOJHBI U
CKOpPOCTb €€ pacrpocTpaHeHHs. MexaHndecKkue BOJHBI B

TBEPAOM Telle, CeICMUUECKHUE BOJTHBI
3ByK. ['poMKOCTH M BbICOTA 3BYKa. OTpakeHUE 3ByKa
Nudpa3Byk u yapTpa3Byk

[TpakTudeckue paboOTHI:
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OmnpeneneHnne  4acTOTBI W Tepuojga  KoJjeOaHMi
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenre 4acTOTHl M Meproia KojleOaHuil mpy>KUHHOTO
MasiTHUKA

HccnenoBanue — 3aBUCHMOCTH  Ilepuoja  KojeOaHMi
MOJIBEIIICHHOTO K HUTH I'py3a OT JIHHbI HUTH. MccnenoBanne
3aBHCUMOCTH IIepro/ia KojeOaHuil Npy>KHHHOTO MasiTHUKA OT
maccel  rpy3a. IlpoBepka  HE3aBHCHMOCTH  IIepHOJA
Kose0aHuil rpy3a, MOJBEUIEHHOIO K HUTH, OT MaccChl Ipy3a 1
KECTKOCTH TIPY)XKUHBI. M3MepeHue ycKOpeHUs CBOOOIHOTO

HagcHUs

9.8

9.9

®dusznyeckue SABJICHUA B TMPUPOJAE: BOCIPUSITHE 3BYKOB
JKUBOTHBIMH,  3E€MIIETPSICEHHUE, CEUCMUYECKHUE  BOJIHBI,

IMYHaMH, 3X0

Texuumueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BaHHUC

VIIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

DNEeKTpOMarHuTHOE IoJie. DJEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

[IIkana 37€KTPOMarHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoaa cBera. CKOpOCTb CBeETa.
BonHoBeIe cBoiiCcTBa cBETa

[TpakTudeckue pabOTHI:

N3yueHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOWIBHOTO TenedoHa

duznyeckue SBIECHUS B IpUpoJIe: OMOIIOTUYECKOE eHCTBHE
BUIMMOTO,  YJIbTPaUOJIETOBOTO M  PEHTTEHOBCKOTO
W3Ty4YEeHH I

Texuuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHUC

OJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE ABJI

EHUSA

11.1
11.2

queBaﬂ MOACIIb CBCTA. Hctounuku cBeTa

[IpsmonuHeitHOe pacpocTpaHeHHe CBeTa




85

Koa Kox »nemenTa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
pasaena
113 Otpaxenune cpera. Ilnockoe 3epkano. 3akoH OTpakKeHHUS
' cBeTa
114 [Ipenomiienue cBera. 3akoH mpenomieHust cBera. [lomHoe
. BHYTpPEHHEE OTpakeHHE CBETa
11.5 JIunza. Xon nyyei B IMH3E
116 OnTuueckast cucreMa (oToamnmapara, MHKpPOCKONAa H
' TeJecKona
117 I'maz kak onruueckas cucrema. bauzopykocts U
' JabHO30PKOCTh
18 Paznoxxenue Gemoro cBera B crnekTp. OnbiTel HbloTOHA.
. CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#H##Par##HlccnienoBanue 3aBUCUMOCTH  yIJIa OTPaKCHUS
CBETOBOTO JIy4a OT yIJia MaJeHHs.
Hi#HPar##H#3yuenue XapaKTepUCTHK M300paxeHus
MpeIMeTa B MIIOCKOM 3epKalle.
#i#Par###lccinennoBanue 3aBUCUMOCTH yIjla MPEIOMIICHUS
CBETOBOTO JIyya OT yrja MaJeHHs Ha TpaHUlle «BO3AYX —
11.9 CTEKJIION.
#H##Par##H lonyuenue n300pakeHUI c MTOMOIIBIO
coOuparoIei JTMH3HI.
###Par###Onpenenearne  (QOKYyCHOrO  pacCTOSIHHSL |
ONTUYECKOUN CHUITBI COOMPAOIICH JTHH3BIL.
#HH##Par###ONBITHI 110 Pa3I0’KEHUIO OEJIOTO CBETA B CIIEKTP.
H##Par###ONBITH IO BOCIPUATHUIO 1IBETA MPEIMETOB IIPU UX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
Oduznyeckue sBIeHUS B mpupoe: 3atMenus Conuna u JIyHsi,
11.10 [[BETa TeJl, ONTUYECKHE sIBIEHUS B atMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
L1 TexHuueckrue ycTpOWCTBA: OYKH, MEPUCKON, ¢oToammapar,
' ONTHUYECKUE CBETOBO/IbI
12 KBAHTOBGIE ABJIEHUA
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OmnpiTel Pezepdopra u muanerapHas Mojens aroma. Mojenb

12.1
aroma bopa
122 Hcnyckanue ¥ TOIVIOIIEHHWE CBeTa aToMoM. KBaHTBHI
. JIuneiyatelie CrIeKTpEI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
174 Crpoenne aromHoro snpa. HykioHHas MoJenb aTOMHOIO
' sapa. M3oTonsl
15 PagnoaxkTtuBHble mpeBpamienud. llepuox momypacnana
' aTOMHBIX SI7IEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsOBOrO U
. MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siziep. CBA3b MacChl U YHEPTUU
18 Peakuuu cuntesa m neneHus sanpep. McrouHuku sHepruu
' ConHna u 3B€31
12.0 SAnepHas sHepreTuka. JlelicTBUE paJuOAKTUBHBIX U3ITy4ECHUN
. HAa >KUBBIE OPTaHU3MBI
ITpakTyeckue paboTHI:
HaGnronenne  CIUIOMIHBIX M JTUHEWYAThIX  CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanne TPEKOB: M3MEPEHUE HHEPrHMM YacTHULBI 10
TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (GoHA
®usznueckue  ABIEHMS B IPUPOAE:  €CTECTBEHHBIN
211 parMoaKTUBHBIA (DOH, KOCMHUYECKUE JIyYH, paJHOaKTHBHOE
' U3JIy4yeHue IIPUPOIHBIX MUHEPAJIOB, neiicTBue
PaZIMOaKTUBHBIX U3JIy4EHUI Ha OPraHU3M YeJIOBEKA
1212 TexHu4eckue yCcTpoHCTBA: CHEKTPOCKOIl, WHIUBUYyaIbHBINA

A03UMCETpP, KaM€pa Bunscona

MMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
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IIpoBepsiemble TpeGOBaAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeibHOI MPOrpaMMbl
OCHOBHOIO0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKU B HAYYHON KapTHHE MUPA; CPOPMHUPOBAHHOCTH
0a30BBIX MpPEJICTaBIEHUH O 3aKOHOMEPHOM CBSI3M M IIO3HABaEMOCTH
ABIICHWA  TPUPOJBI, O PpOIM  OKCIepUMEHTa B  (uU3MKe, O
cucreMooOpasyromneil ponu (U3NKU B pa3BUTHM €CTECTBEHHBIX HaYK,
TEXHUKU M TEXHOJIOTHA, 00 3BONIONHMU (PU3UUECKUX 3HAHUHA M UX POJIH B
L[EJIOCTHOM €CTECTBEHHOHAYYHO! KapTUHE MHPA, O BKJIA/J1€ POCCUHCKUX U
3apyOeKHBIX  YYEHBIX-QU3UKOB B Ppa3BUTHE HAyKH, OOBSCHEHHE

MMpoueCCOB OKPYKKAOIICTO MUPA, PAa3BUTUC TCXHUKU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BEIIECTBO U MOJE), O JIBMKEHUHU KakK crocobe
CYIIECTBOBAHMUS MaTe€pHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH CTPOCHUS
BelIeCTBa, 0 (PU3MUECKON CYIIHOCTH SIBICHUN MPUPOJBI (MEXaHUYECKHX,
TEIJIOBBIX, AJICKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IHyYaTh
SIBIIGHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3MUEeCcKOoe SIBICHUE; YMEHHE PAclo3HaBaTh
MPOSIBIIEHUE M3YYCHHBIX (DU3MUECKHUX SBICHUN B OKPYKAIOIIEM MHpE,

BBIJICJISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnanenne ocHOBaMU NMOHSATHIHOTO amnmnapara U CUMBOJIMYECKOTO S3bIKA
(GU3MKM U UCHONB30BaHWE WX Ui pElIeHUs y4eOHBIX 3a/ady; yMEHHUe
XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKUE SIBIICHUS M TPOIECCHI,

HCIIOJIb3YA (by'H,I[aMeHTaJ'ILHLIe " OSMITUPHUICCKUC 3aKOHBI

VMenune onmchIBaTh HU3Yy4YCHHBIC CBOMCTBa TeNn U (1)H31/I‘I€CKI/Ie SABJICHUA,

UCTIOJB3YS (PU3HUECKUE BETHUNHBI

Brnanenune ocHOBaMU METOJIOB HAYYHOTO TIO3HAHUS C YUETOM COOIIOACHUS
npaBuiI 0€301acHOTO TpyAa: HaOMroieHue (PU3HUECKUX SBICHU:

YMEHHE CaMOCTOSITEIbHO COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTAHHOTO Habopa 00OpYIOBAHMS 110 MHCTPYKIIMH, OMTUCHIBAThH XOJ ONbITA U
3aIlUCBIBATH €TO PE3YNIbTAThI, POPMYIUPOBATH BHIBOJIBI,

MPOBCACHUC TIPAMBIX W KOCBCHHBIX H3M€p€HHfI (1)I/I3I/I‘~I€CKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBATh  M3MEPEHHS, CAMOCTOSTEIILHO  cOOMpaTh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIUWHU, BBIYHUCIATH 3HAYCHUC
BEJIMYMHBI U aHATU3UPOBATH TIOJTYYCHHBIC PE3YJIbTAThI C YYETOM 3a/IaHHON
MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHU;

MPOBEJICHUE  HECIOXKHBIX  DKCIIEPUMEHTAIBHBIX  HCCIICOBaHUH;

CaMOCTOSITENTHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M ITPOBOJIUTH
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IIpoBepsiemble TpeGOBaAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOI0
YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeibHOI MPOrpaMMbl
OCHOBHOIO0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

HUCCICAOBAHUE MO MHCTPYKIHHU, NPCACTABIIATH IMOJTYYCHHBIC 3aBUCHUMOCTHU
(bI/IBI/I‘IeCKI/IX BCJINMYHH B BHIC Ta6J'II/II_[ n I‘pa(bI/IKOB, YUUTBIBATDH

MOrpeurHOCTH, A€J1aTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

[ToHnMaHMe XapaKTepHBIX CBOMCTB (PM3NYECKUX MOJIENeN (MaTepruanbHas
TOUKa, a0COJIFOTHO TBEPAOE TENO, MOJEIHN CTPOEHUS I'a30B, KHUJIKOCTEH U
TBEPABIX TeJl, IUIaHETAPHAsI MOJIEIIb aTOMa, HYKJIOHHAs: MOJENIb ATOMHOI'O

A7Ipa) U yMEHHE IPUMEHATh UX JUIsl O0ObSICHEHUS (DPU3HUECKUX MPOIIECCOB

YMmeHue oObsCHATh (pU3MUECKUE MPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUl INPAaKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa, B
YaCTHOCTH, BBIABIIATh INPUYMHHO-CIEJICTBEHHBIE CBSA3M U CTPOUTH
OOBSICHEHHE C OMOpPOil Ha M3yYeHHBIE CBONCTBA (PU3MUECKUX SIBJICHUH,

(bI/IBI/I‘IeCKI/Ie 3daKOHBbI, 3dKOHOMCPHOCTHU U MOJCIIN

YMeHue pemath pacu€THbie 3a1a4M (Ha 6asze 2 — 3 ypaBHEHHH ), HCTIONb3YS
3aKOHBI ¥ (POPMYITBI, CBSI3BIBAIOIINE (PU3HUECKUE BETMYMHBI, B YaCTHOCTH,
3aMMCchIBaTh KPAaTKOE YCIOBUE 33/1a4H, BBISBISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMpPATh 3aKOHBI W (OPMYINBI, HEOOXOIMMBbIE Ui €€ pelIeHHs,
MCIOJIb30BaTh CIIPaBOYHBIC JaHHBIC, MTPOBOAUTH PACUEThl M OLIEHUBATH
PEeaTMCTUYHOCTD MOTYYEHHOTO 3HAUYCHHSI (PH3MUECKON BETUUNHBL;, YMEHHE
OTIPEETSATh Pa3MEpPHOCTh (HM3MUECKON BENWYHMHBI, IOJYYEHHOH Mpu

pELICHNH 33141

VMmenune XapaKTCPHU30BaThb IMIPUHIIUIIbI Z[GIZCTBHH TCXHHYCCKHX YCTpOﬁCTB,
B TOM YHCJI€ OBITOBBIX HpI/I60pOB, N IIPOMBINUICHHBIX TCXHOJOTMYCCKHUX
IIpOoIECCOB IO X OIMMCAaHNT0, UCITIOJIb3YA 3HAHUA O CBOMCTBax (bI/IBI/I‘leCKI/IX

SBIICHUI U HEOOXO0JMMBIe (PU3HUECKUe 3aKOHOMEPHOCTH

10

11

YMeHue UCTI0Nb30BaTh 3HAHUS 0 (U3NUYECKUX SBICHUSX B MIOBCEIHEBHON
KU3HM U1 o0ecriedeHus: Oe30MacHOCTH TpH OOpalieHHH ¢ OBITOBBIMHU
npudopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbSI U
COOJTFOICHHSI HOPM 3KOJIOTHYECKOTO MOBEJACHHS B OKpPY)KAIOIIEH Cpee;
MOHMMAaHUEe HEOOXOJUMOCTH TIPUMEHEHHUsS JOCTHIKCHUUW (QU3UKH U
TEXHOJIOTHH JIJISl palliOHAIBLHOTO MPUPOOII0IE30BAHHUS

OneIT MOHMCKA, TMPeoOpa3oBaHHMs U TPEJICTaBICHHS HHGOpMAIUU
(U3MYECKOTO COJAEPKAHHS C HCIONB30BaHHEM WH(GOPMAIMOHHO-

KOMMYHHKATHBHBIX TeXHOJIOFI/Iﬁ; YMCHHEC OLCHUBATH JOCTOBCPHOCTDL
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Kon IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
NMPOBEPSEMOr0  YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeibHOI MPOrpaMMbl
TpeOGoBaHUSA OCHOBHOIO0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

MOJIy9eHHOW WHQPOpMAllMM HAa OCHOBE WMEIONIUXCS 3HAaHUH U
JOMOJTHUTEIbHBIX UCTOYHUKOB; YMEHHE HUCIIOJb30BaTh IPU BBIIOJHEHUN
y4eOHBIX 3alaHUi HAayYHO-TIOMYJSIPHYIO JIATEpaTypy (usmueckoro
COJZIep’KaHusA, CIpPaBOYHbIE MaTepuallbl, pecypchl ceTh VIHTepHerT;
BJa/ieHHe 0a30BBIMU HaBBIKAMHU MPeoOpa3oBaHusi HHPOPMALIUU U3 OJTHOU
3HaKOBOM CHUCTEMbl B JpYyryl0; yMEHHE CO3/1aBaThb COOCTBEHHBIE

MACbMEHHBIE ¥ YCTHBIE COOOIIEHWS HAa OCHOBe WHpopMamuu U3

HCECKOJBbKHMX UCTOYHHUKOB

IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'9 11O PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHndeckoe JABUIXKXCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuUéTa.

OTHOCHUTEIBLHOCTh JABUXXCHUSA

PaBHOMepHOE U HepaBHOMepHOe JBHKeHUe. CpenHss ckopocTs. Dopmyna st

1.2 | BBIYMCIIEHHS CpeHEel CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONHMHEWHOE IBIKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHU B CJIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:

1.3 —

x()=x,+vt
I'padukm 3aBUCHMOCTH OT BPEMEHH [UIsI TPOCKIUU CKOPOCTH, IPOCKIIHH
nepeMEIEHHs], ITYyTH, KOOPMHATHI IIPH PABHOMEPHOM MPSIMOJTMHEHHOM JIBU)KEHUHU
3aBUCUMOCTh KOOPIWHATHI Tela OT BPEMEHHM B Cllydyae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUKCHUS
2
1.4 Sx() =V, *t+ax* =

(DOpMy.]'IBI IJI1 IIPOCKIMU TICPEMCHICHUA, IIPOCKIOHUM CKOPOCTHU MW IPOCKIUH

YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSMOJUHEWHOM JIBUKECHUU:
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2
_ ot
Sy () =0y, t+a,—,
U.\'(’) =Upy T4, 1,
a.(f)=caonst,
Uy, =, =2a,.s,
I'padukm 3aBUCHUMOCTH OT BpPEMEHH JJIsi TMPOSKIMH YCKOPEHUS, MPOCKIINH
CKOPOCTH, TPOEKLIMU TMEepeMelIeHUsl, KOOPAMHATHI MpPH PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JBUKCHUH
CBoOognoe manenue. @opmysibl, OMUCHIBAIONIME CBOOOJHOE MaJCHHE Teja IO
s BEpPTHUKAIU (ABM)KEHUE Tella BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MJIH ).
['paduku 3aBUCUMOCTH OT BPEMEHHM [Js MPOEKIHH YCKOPEHHUs, MPOEKINH
CKOPOCTH M KOOPJIMHATHI IPU CBOOOTHOM TMAJCHHUHU TeJIa IO BEPTUKAIN
CkopocTh paBHOMEPHOIO [JBHKEHHUS Tela IO OKpykHOcTH. HampaBnenue
CKOPOCTH.
®opmyna a1 BBIYUCIEHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH U MEPUOA
oOparreHus:
27R
=
T
[lenTpocTpeMuTenbHOe  ycKopeHue. HampaBieHue 1EHTPOCTPEMHUTEIHLHOTO
1.6 | Yckopenus. @opmyria Juis BBIYUCICHUS YCKOPEHUS:
2
a. = v
“ R
®opmynia, CBA3BIBAIOLIAS IEPUO/I U YACTOTY OOpAIICHUS:
V= 1
T
Macca. IInotaocts Bemecta. Popmyia i BBIYUCICHUS IIIOTHOCTH:
p= m
1.7 V
1.8 | Cwa — BektopHas ¢puznveckas BennunHa. CI10KeHHE CHIT
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IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1.9

SIBnenune nnepuuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHU TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOHIGﬁ Ha

TCII0

1.12

Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:

F2—>1 = _Fl—>2

TpeHHe IMOKOA N TPCHHUEC CKOJILKCHUS. CDOpMy.TIa AJIs1 BBIYUCIICHUA MOIAYJIST CHUJIIBL

TPCHUS CKOJILXKCHUA:

Fo=n-N

1.13

1.14

1.15

1.16

Hedopmaruss Tema. Ympyrue u Heynpyrue npedopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe TsaroTeHue. 3akoH BCEMUPHOTO TSITOTSHHUS:
My - M4
F=G.-—_—2
'L
Cuiia TsxecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUsI.
®dopmyna assi BBIYUCICHUS CUJIBI TSKECTH BOIHM3H MoBepXHOCTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmnynbce Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=m0
HNmnynec cucteMsl Ten. M3smMenenue ummynbsca. IMIysibe CHIIbI

3aKkoH COXPAHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

D=myU; +m,, =const
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PeakTuBHOE nBUXKEHHUE

1.17

Mexanunueckast pabota. @opmyria i BHIYUCICHUS PaOOThI CUJIBI:

A=Fscosa

Mexannueckas MOITHOCTE:

N==

1.18

Kunernueckas u MNOTCHIHAJIbHAA SHCPIus. q)OpMy.Ha JJIA BBIYUCIICHUSA

KUHETHYSCKOMN OHCPIUH:

R
mu-
E.=
x 2

TeopeMa o knHeTHYeCKOU d3Heprun. Popmyra i BBIYUCICHHUS TOTCHIMAIBHON
SHEPruy Tela, OJHATOTO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexannueckas OHEPIUA:
E=E,+E,

3aKOH COXpaHEHMs] MEXaHNYECKOU sHeprun. Popmyia s 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruy B OTCYTCTBHE CHJI TpeHus: £ = const.

[IpeBpanieHne MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30J0TOE TPABUIIO» MEXAHUKH.
Preruar. MomenT cuiiel: M - Fl.

VYciioBrue paBHOBECHS pbluara:
M +M, +..=0
[TonBuxHBIN 1 HeTTOABKHBIN O0510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
Asarpaqennaa
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1.21

JlaBiienue TBEpIOTO TENA.

CDOpMy.]'Ia JJIA BBIYHMCIICHHSA JaBJICHUA TBépI[Ol"O TCa:

"y

JlaBieHnue raza. ATMOc(epHOE 1aBIcHHE.
I'mapocraTuyeckoe naBiieHHE BHYTPHU KUIKOCTH.

CDOpMy.]'Ia AJI1 BBIYUCIICHUS JaBJICHUA BHYTPH KUIKOCTHU!

P=pgh+p.,

1.22

3axoH [lackans. 'mapaBauueckuil npecc

1.23

3akon Apxumena. dDopmyna s omnpenereHUs BBITAIKUBAIONMIEH — CHIIBI,

,HeﬁCTBYIOIHGﬁ Ha TCJI0, HOl"py}KéHHOG B X KMAKOCTB MJIM I'a3:

FA;:;. =pgVv

Ycnopue miaBanus Tena. [lnaBanue CYZA0B M BO3AYyXOILIaBaAHUEC

1.24

Mexannueckue Kojiebanus. AMILTUTY/Ia, IEPUO M 9acToTa Kosiebanuii. Dopmya,

CBA3bIBAIOIAA YACTOTY U IICPUOJ KoJIe0aHMii:

v=a
T

1.25

1.26

1.27

1.28

1.29

Maremarnueckuii M TpYKHHHBIM MasTHUKHU. [IpeBpamieHue sHeprum mpu

KoJIe0aTEIbHOM JABHXXCHUH
3aTyxa}0mI/Ie KoJe0aHusl. BBIHY)K,HGHHLIe xonebanus. Pe3onanc

Mexanuyeckue BoiHBIL. [IpogonbHbIE W MONEpeYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTB pacCpOCTPpaHCHUS BOJIHLBI:

r=v-T

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa)keHUE 3BYKOBOW BOJHBI Ha TPAHUIIE ABYX
cpen. udpa3Byk u ynbTpa3ByK

Ipaxmuueckue pabomul

N3mepenue cpenHell IIIOTHOCTH BEIECTBA; APXUMEIOBOW CHIIBI; KECTKOCTH
OpYyXUHBL;, Kod(h(duieHTa TpeHUs CKOJBXKEHUS; paObOThl CHUJIIbI TPEHHS, CHUIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JIBMKEHHs OpycKa IO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHus OpycKa Mpu JABMKEHUU 0 HAKJIOHHOM MJIOCKOCTH; YaCTOTHI U MIEpUOAa

KOoJIeOaHUH MaTeMaTHYeCKOTO MasTHUKA; 4YacTOTHl W Tepuoja KoyieObaHui
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1.30

1.31

MPYKUHHOTO MAasTHUKA; MOMEHTA CHJIBI, JICHCTBYIOIIETO Ha pPhlYar; paboThI CHIIBI
YIPYTOCTH MpU MOABEME IPy3a C MOMOIIBI0 HETIOABMYKHOTO OJI0KA; pabOThI CUITBI
YIIPYTOCTH NP TOIBEME TPy3a C TTOMOIIBIO MTOBUKHOTO 0JIOKA.

HccnenoBaHue 3aBUCUMOCTH apXUMEOBOU CUIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa ¥ OT INIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITATKHUBAIOIIECH CHUJIBI OT MacChl
TeNa; CHJIbI TPEHUsI CKOJIbKEHHUS OT CHJIbl HOPMAaJbHOTO JABJICHUS M OT poja
MOBEPXHOCTH; CHJIBl YNPYTrOCTH, BO3HUKAIONIEH B TPYKHWHE, OT CTENEHU
nedopMauu MPYXKUHBL, YCKOpeHHUs Opycka OT yrila HakJIOHa HampabisSIoUIei;
nepuosia (4acToThl) KOJEOaHUM HUTSHOTO MasTHHUKA OT JJIMHBI HUTH; MEpPUOaA
Kojie0aHUN TPYKUHHOTO MasTHHUKAa OT MAacChl Ipy3a U KECTKOCTU MPYKHUHBI;
MCCJIEI0BAHKNE HE3aBUCUMOCTH MepHOo/1a KOIeOaHU HUTSIHOTO MasiTHUKA OT MaccChl

rpy3a. [IpoBepka yciaoBus paBHOBECHS pbluara

Dusuueckue a6neHus 8 npupooe: IPUMEPBI IBUKEHUS C pa3IMYHBIMU CKOPOCTSAMU
B JKMBOW U HEXUBOM IPUPOJE, NEHUCTBHE CHJIBI TPEHHs B IPUPOAEC U TEXHUKE,
OPWIMBBl M OTJIUBBI, IBHKEHUE IUIaHET COJHEYHON CHCTEMBI, PEAKTUBHOE
JIBI)KEHUE KUBBIX OPTaHU3MOB, PHIYAry B TeJle YelIOBeKa, BIMSHNUE aTMOC(EepHOTO
JIaBJICHUS Ha )KMBOIM OpraHu3M, IUIaBaHUE PbIO, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH,
3eMJIETPSACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMHU, 3XO

Texnuueckue ycmpoticmea: CHULOMETDP, AATYUKH IIOJIOKECHMsS, PACCTOSHUSA U
YCKOPEHMS, JIMHAMOMETp, TOMIIUIIHUKY, PAaKeThl, pblUar, IOABUKHBIM H
HEMOJABIKHBIA OJIOKH, HaKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHWU3Mbl B OBITY,
cooOHiarmuecss Cocybl, YCTPOWCTBO BOAOIPOBOJA, THMAPABIMYECKHN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp, 3XOJoT,

UCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOEHUS BEIIECTRA.
Monenn TBEPAOro, JKUAKOTO M Ta3000pa3HOrO0 COCTOSHUN  BEIIECTBA.

Kpucrammudeckue u amopdHbie Tena

2.2

23

JIBr>xenue yactuil BeriecTBa. CBs3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMITEPATypOil.

bpoyHoBckoe nBkenue, muddy3us

CMaunBaHue 1 KalTUWJIJIAPHBIC SABJICHUA

24

TennoBoe pacmIMpeHne U cxKaTue

2.5

TermoBoe paBHOBECUE
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26 Buyrtpennsst sHeprus. Pabota u Temmomepenada Kak CHOCOOBI HM3MEHCHHS
BHYTpEHHEN dHepruu
2.7 | Bwupsl Temionepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3Iy4eHHE
HarpeBanue u oxnaxjaenue tea. KonnuecTBo TEIIOThL. Y AenbHas TEMIOEMKOCTD:
28 QO=cm(ty-t,)
3aKOH COXpaHEHUsI PHEPrud B TEIUIOBBIX IIpolieccax. YPpaBHEHHUE TEIIOBOTO
Oamanca:
2.9
0,+0, +..=0
Hcnapenue u konaeHcauus. M3MeHeHUWE BHYTPEHHEH HHEPruu B IpOLECCEe
510 ucnapeHus U KoHJeHcanuu. KureHue IKUIKOCTH. YAenpHas TeIioTa
napooOpa3zoBanus: L = O/m
2.11  BnaxHocTh BO31yXa
[InaBnenue u kpucramumzanus. 3MeHenne BHyTpeHHEN YHEPTUU PH IIaBJICHUN
U KpUCTAJUTM3AIMK. Y JeNbHas TEIUI0TAa MJIaBICHUS:
2.12 [0
m
BuyTpenHsst sHeprusi cropanusi TOIUIMBA. Y IeJbHasl TEIUIOTa CTOPAHUS TOILJIUBA:
213 g=0/m
2.14 | Ilpunaiumnel paboTsl TermaoBsix Asurateneid. KIIJI reroBoro aurarens
Ilpaxmuueckue pabomul
N3mepenue ynenbHOM TEIIOEMKOCTH METAUIMYECKOrO IMJIMHJIpA; KOJIMYeCTBA
TEIUIOTHI, TOJTY4EHHOTO BOJIOM KOMHATHOW TeMIepaTypbl PUKCHPOBAHHOMN MacChI,
2.15 B KOTOpYIO OMNYIIEH HArpeTbliil IWIMHJAP; KOJIMYECTBA TEIJIOTHI, OTJIAHHOTO

Harp€TbiM HUJIHWHAPOM, ITIOCJIC OIIYCKaHHUA €TI0 B BOAY KOMHAaTHOM TEMIICPATYPHBI;
OTHOCHUTEIBbHOM BIAKHOCTH BO3/11yXa, YHGHBHOfI TCIJIOTHI IIJIABJICHUA JIbJAA.

I/ICCJ'IGI[OBaHI/Ie HU3MCHCHUA TEMIICPATYPbl BOJAbI IIPH PA3JIUYHBIX YCIIOBUSAX;
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SBJICHHS TEMJI000MEHa MPU CMENIMBAHUM XOJOJIHON M ropsiued BOJIbI; Mpoliecca
ucrapeHus
Qu3suueckue s6leHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U KaNWLISPHBIE
2.16 | sBIeHUS B TPUPOJE, KPUCTALIBI B mpupojae, uznydeHue ConHila, 3amep3aHue
BO/1I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEesl, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, TPUMEPbl UCTOIb30BaHUS KPHUCTAJLIOB,
517 KUJKOCTHBI TEPMOMETp, JaTUYMK TEMIIepaTyphbl, TEPMOC, CHCT€Ma OTOIUICHHUS
' JIOMOB, TUTPOMETPHI, MCUXPOMETp, MapoBasi TypOWHA, JBUTaTeIb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1  Dnexktpuszanus Ten. J[Ba BUIa SIEKTPUYECKUX 3apsaI0B
3.2 BzaumojelcTBue 3apsiKeHHBIX Tel. 3aKkoH Kynmona
3.3  3aKkoH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
14 Onektpuueckoe mone. Hampsk€HHOCTh anektpudeckoro mons. [IpuHimm
' CYTMEPIIO3UIUH JIEKTPUUECKHUX TM0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snektpuyeckux 3apsanoB. JlelicTBUE SJIEKTPUUECKOTO TONA Ha
' ANeKTpUUecKue 3apsabl. [[pOBOAHUKY U JUIIIEKTPUKU
[TocTostHuBIN AnekTpuueckuit Tok. JlecTBust anekTpuyeckoro toka. Cuiia Toka.
Hanpsixenue.
36 [=q/t,U=A4/4
DNEKTPUUECKOe COMPOTUBIICHHE. Y AeNbHOE 3JIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R=pl/S
13 3akon Oma m1a ygacTka anekrTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MTPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9

HapanneJILHoe COCAMHCHUEC ITPOBOJHUKOB PAaBHOT'O COIMPOTHUBIICHUS:

U=U;I=1+I;R=2.
< - 2
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CwmenianHble COETMHEHUS TPOBOIHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akon Jxoynsa — Jlenia:
311 o= I*.R-t
" OnbiT Opcrena. MarHuTHOE ToJie TPSIMOTO MPOBOJHUKA C TOKOM. JluHuum
. MarHUTHOW WHIYKIIHH
3.13 | MarsuTHoOe I10JIe ITOCTOSSHHOIO MarHuTa. B3anmoieficTBre MMOCTOSHHBIX MAarHUTOB
3.14  JleiicTBME€ MarHMTHOTIO MOJISI HA MPOBOJIHUK C TOKOM
3.15  Onwitel ®apanes. SBnenue snekTpoMaruiuTHON uHAYKIUK. [IpaBuino Jlenna
Ilpaxmuueckue pabomol
WN3mepeHnue  3IEKTPUYECKOTO  COMPOTHBIICHHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, BO3HUKAIOUIETO B TMPOBOJHUKE
316 (pe3ucTophl, JIAaMIIOYKa), OT HANpPsDKEHUS Ha KOHIAX MPOBOJHMKA; 3aBUCHUMOCTH
. COTPOTHUBIICHUS OT JUIMHBI MPOBOJAHHUKA, TUIOMIAJN €r0 MOMEPEYHOTO CEUCHUs U
YAEITBHOTO COMTPOTHUBIICHHMS.
[IpoBepka mpaBuiia AJisi 3JIEKTPUUECKOTO HAMPSOHKEHUSI MPU MOCIEA0BATEIIbHOM
COCIMHCHUHW TIPOBOJIHUKOB; TIpaBWja IS CHJIBI JJIEKTPUYECKOTO TOKa IpHU
NapajuleJIbHOM COEIMHEHNUHN IPOBOJAHUKOB (PE3UCTOPHI U JIAaMITOUKA)
Qusuueckue s61eHUs 6 npupode: DISKTPUUYECKHUE SBICHUS B arMocdepe,
3.17 2NEKTpUYECTBO >KMBBIX OPraHU3MOB, MATHUTHOE TOJie 3eMIH, Jpeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KM3HU Ha 3emiie, TTOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: >SIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTarT,
CUCTYMK  DJICKTPUYECKOM  DHEPTHH,  DAJIEKTPOOCBETUTENBbHBIE  TPHOOPHI,
3.18  HarpeBarenbHBIE AIEKTPONPUOOPHI (TPUMEPBHI), JICKTPHUESCKUE TTPEAOXPAHUTEIIH,
AJNIEKTPOMATHUT, JIEKTPOJIBUTATENb MMOCTOSSHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO
TOKa
3.19  DnexrpoMaruuTHbie BOJHBIL. [lIkana s3eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsimonrHeHOE paclipoCTpaHEHHE CBETA
3.21 3akoH otpaxkeHus cBeta. [lnockoe 3epkano
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3.22 IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETA
3.23 ucnepcus cBeta
394 Jlunza. Xon nyueit B nmn3e. POKYCHOE paccTosiHue JTUH3BL OnTHuYeckas cuiia
' auH3el: D = 1/F
3.25 I'nma3 kak onrtuyeckas cucreMa. OnTuueckue nprudopbl
Ilpaxmuueckue pabomul
H3mepeHne onTHYECKOW CHIIBI coOMparomieil JTUH3bI; (POKYCHOTO PACCTOSIHHS
coOuparomieid JIMH3bl (IO CBOMCTBY paBEHCTBAa pa3MepoB IpeaMera U
U300paxKeHus, Korja MpeIMeT pacloyioKeH B JABOWHOM (oKyce), MoKa3aTelns
3.26 mpemomiieHUs CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHUs, TOTYYEHHOTO ¢ TIOMOIIBIO coOUparomiei
JMH3BI; U3MEHEHHUs1 (POKYCHOTO PACCTOSIHUS ABYX CJIOXKEHHBIX JINH3; 3aBUCUMOCTH
yria MpeloMIIEHHs CBETOBOTO Jiyuya OT YIJla MaJieHUus Ha TPaHUIE «BO3AYX —
CTEKIIO»
327 Qusuueckue sereHuss 6 npupode: 3armenus Comnna u JlyHbI, 1Bera Ted,
' ONITHYECKHE SABJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pagyra, MUpax)
398 Texnuyeckue ycmpoiicmeéa: OUYKH, TIEpUCKOIN, (oToamnmapaT, ONTUYECKUE
. CBETOBO/JIBI
4  KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(a-, OeTa-, raMma-uznydeHusi. Peaknum anbga-u Oeta-
' pacnana
4.2 | Onsitel Pezepdopna no paccesnuto anbda-vactui. [lnanerapuas Mmoens atoma
4.3 | CocraB aromMHOrO sipa. M3o0Tomnbl
4.4  Ilepuon monypacrnaja aTOMHBIX SIJIEP
4.5 | SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCOBOTO YHCEI
Qusuueckue sA6NeHUs 8 Npupoode: E€CTECTBEHHBIM paauOaKTUBHBIA  (HOH,
4.6 A KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE W3IYYEHHE TMPHUPOJHBIX MHUHEPAIOB,
NeiiCTBUE paAMOAKTUBHBIX U3JIyUeHUN HA OPTaHU3M YellOBeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAWBUIYaTbHBIM T03UMETp, Kamepa

BunbcoHa, sepHas sHEpreTruka
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