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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3KMKe HAa YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHMsS COCTaBJieHa Ha
OCHOBE TOJIOKEHWH W TpeOOBaHHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBarenbHON mTporpammbl, npencraBieHHbix B PI'OC OO0, a Takxke c  y4eTOM
dbenepanbHOl paboueit mporpammbl BocnuTaHuss ¥ KoHIenmuu mpenojaBaHus y4eOHOTO
npenmMera « Du3nKay.
Conepxanue mporpamMmbl 1Mo (U3MKE HAMpaBIEeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCSl U OPraHU3aLUI0 M3y4YeHUs (U3UKU Ha JIESTETbHOCTHON
ocHOoBe. B mporpamMe mo (¢u3MKE YYHMTHIBAIOTCS BO3MOKHOCTH Y4YeOHOTO TIpeIMeTa B
peanmzanuu TpeboBanuit ®I'OC OOO K IUIaHHPYEMBIM JMYHOCTHBIM M METalpeIMETHBIM
pe3ynbraTaM OOy4YeHHs, a TaKXKe MEXKIpeIMETHbIe CBSA3M €CTECTBEHHOHAYYHBIX Y4YeOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs.
[IporpamMma mo (u3MKe ycTaHaBIMBAET paclpeaelieHHe Y4eOHOro marepuala mo rojaam
oOyuenust (o KiaccaMm), MpengaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YYCHHS TeEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TPEJAMETHOTO COAEpKaHUS M Yy4€Te BO3PACTHBIX
0co0eHHOCTEH 00yUarOMIMUXCsl.
®duznka SBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE INPOILIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH,
OunoJyoruei, acTpoHoMuerd U (hU3MIecKoil reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTHUHY MHpa, MpeloCTaBiseT HaubOosee sICHble OOpas3lbl MPUMEHEHHs HAyyHOro MeToja
MO3HAHMSI, TO €CTh CIIOCcO0a MOTyYeHHS JOCTOBEPHBIX 3HAHUN O MHpE.
Opna u3 raaBHBIX 3a/1a4 (QU3MUEecKoro oOpa3oBaHMs B CTPYKType 0oOIIero oOpa3oBaHUS
COCTOMT B ()OPMUPOBAHMM €CTECTBEHHOHAYYHOM TI'pPAaMOTHOCTH M HHTEpeca K HaykKe Yy
o0yJaromuxcs.
N3yuyenne ¢usuku Ha 0a30BOM YpOBHE IMIPENIOJIaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!
® HAy4YHO OOBSCHATH SIBIICHUS,
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAaHUS;
® HHTEpHpPETUPOBATH JAaHHbIE W MCIOJIB30BaTh HAyuyHBbIE JOKa3aTelbCTBA IS
MOJTy4eHUs BHIBOJIOB.
Lenn wm3yuyeHuss (U3MKM HA YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl ONPENEICHBHI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoii ®enepanuu, peanu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTeIbHbIe MPOTPAMMBI,
yTBepkAEHHON pemeHneM Kosmernn MunncreperBa npocsemenus Poccuiickoit denepanuun
(mpotoxoit ot 3 nexadps 2019 r. Ne [TK48H).
esan uzyvyenusi Gu3nKu:
e npuoOpeTeHHe HHTEpeca M CTPEMJICHHsS OOYYaloIUXCs K HAy4YHOMY H3yYCHHIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TIPEJACTABICHHA O HAYYHOM METOAE TO3HAaHUA U (OPMHPOBAHUE
HCCJIEIOBATENLCKOIO OTHOIIEHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHHS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMHUpOBaHME NPEACTABICHUN O POM (DUBHUKU Ui Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



pa3sBUTHE NPEICTAaBICHUH O BO3MOXHBIX cepax Oynymeill npodeccuoHalIbHON
JeSTeNbHOCTH, CBSA3aHHOU ¢ (PM3UKOMU, MOJTOTOBKA K JalIbHEHIIEMY 00y4YEeHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Lenell mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OOLIEro
o0Opa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

npuoOpeTeHre 3HaHUH O JHUCKPETHOM CTPOEHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHue YMEHHM OMHUCHIBaTh U OOBICHATH (DU3HUECKHUE SBICHHUS C
MCTIOJIb30BaHUEM ITOJTyYSHHBIX 3HAHHIA;

OCBOCHHME METOJOB pELICHUs MPOCTEHIIMX pacu€THHIX 3a/Jad C HCIOJIb30BaHUEM
(bu3HYECKUX MOJEINeH, TBOPUYCSCKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOMIOAATh NPUPOJHBIC SBICHUS U  BBIMONHITH  OMBITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEHIOBAHHUS C HCIOJIH30BAHUEM
WU3MEPUTEIBHBIX TIPHOOPOB;

OCBOEHHE MPHUEMOB pabOThl ¢ WHpOpMAIUeH (HU3MUECKOTO COACPIKAHUS, BKITFOYAS
WHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (HU3UKH, aHAIW3 W KPUTHYECKOE
OlleHHMBaHUEe UHPOpMAIUY;

3HaKOMCTBO cO c(pepamu nmpodeccHOHAIBHOMN e TEIILHOCTH, CBI3aHHBIMU ¢ (PU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHHSX (PU3HUSCKON HAYKH.

Ha uzydenue ¢uzuku (6a30Bblii ypoBEHB) Ha yPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUs
orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B HEJIeNI0).



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKIEr0 MUpPa.

®duznka — Hayka o mpupoze. SABneHus npuponbl. PU3NUECKUE SBICHHS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@usnueckne BenuuuHBL. M3mepenue Qusnueckux BeanuuH. PuU3MUECKHe MPUOOPEHI.
[Torpeurnocts n3MepeHuili. MexayHapoiHasi cucTeMa €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKHM M3y4dalOT TPHUPOAY. EcTecTBeHHOHAy4YHBIN
METOJi TO3HaHUs: HAOIO/IEHWe, IMOCTAaHOBKA HAYYHOTO BOINPOCA, BBIIBMIKEHHUE THUIOTES,
SKCIIEPUMEHT [0 TPOBEpKe THUMoTe3, OoOBscHeHHe HalmogaemMoro sBiaeHus. Omnucanue
(hbUBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @wusudeckne MpUOOPHI M MPOLEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(POBHIM

npudopom.

Jlabopamopuwvie padbomot u onvimol.

OrnpezienieHre EeHbI ACJICHUS Kbl U3MEPUTEIHLHOTO Iprbopa.
N3Mepenne paccTosTHUM.

N3mepenne o0bEMa KUAKOCTH B TBEPIOTO TEIa.

Ornpenenenre pa3MepoB MajibIX TeEl.
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N3mepenne teMmepaTypbl NpU MOMOIIM KUAKOCTHOIO TEPMOMETPA W JaTYUKA
TEeMIIepaTyphl.
6. IlpoBeneHue wuccleOBaHUA MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAJIHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznea 2. [leppoHavyaibHbIe CBeleHHsI 0 CTPOEHHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJdbl, MX pa3mepbl. ONbIThl, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BEUIECTBA.

JIBrxenue wactul BemiecTBa. CBs3b CKOPOCTH JBHMKEHHS YACTUIl C TEMIEpaTypoil.
bpoynoBckoe nBumxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHUE Ta30B, IKUIAKOCTEH U  TBEPABIX
(kpucTamnyeckux) Tea. B3auMocBs3b MeXIy CBOICTBaAaMM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSTHHM
BOJIBI.

Hemoncmpayuu.

1. Habmrogenne 6pOyHOBCKOTO ABM)KECHUS.

2. Habmonenue quddysum.

3. HabGnronenue siBIeHU, OOBSICHSIOMIUXCS MPUTSHKEHUEM WU OTTAJKWBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuwvie padbomut u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OnpIThI 110 HAOJIOACHHUIO TETUIOBOTO PACITUPEHHS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHue U B3auUMoO/ieilicTBHE TeJl.



Mexannyeckoe JBUKEHHME. PaBHOMEpHOE W HeEpaBHOMEpPHOE JBMkEeHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBM)KEHUU. Pacuér myTu U BpeMEHU JBUKEHHUS.

SBnenue uwHepuuH. 3aKOH WHEPIHUHU. B3aumoneicTBHe Ten Kak NpPUYMHA W3MEHEHHS
CKOpPOCTH IBMKEHUsI Tell. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTuka B3auMmozeiicTBus Ten. Cuna ympyrocth M 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHME TATOTEHUs U cuia Tskectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocts. CrnokeHue cuil, HalpaBiICHHBIX I10
oJHOI npsimoil. PaBHoxelcTBytomast cui. Cuia TpeHus. TpeHue CKOJIbXEHHSI U TPEHHUE MOKOSL.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4ecKkoro JBUKEHHS Teja.
N3mepenune ckopocTy MpsIMOIMHEHHOTO ABM)KECHHUS.
Habmroienue sSiBJIeHUST UHEPIIUH.
Habmoienue n3MeHeHus: CKOPOCTHU MPH B3aUMOJICHCTBUH TETI.
CpaBHEHHME Macc IO B3aUMOJIEHCTBUIO TEJL.
CnoskeHue cuil, HalpaBJICHHBIX 110 OAHON IPSIMOM.
Jlabopamopuwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHMS (IIapHKa B JKUIKOCTH, MOJAEIU
ANEKTPUYECKOTO aBTOMOOMJIS U TaK Jlajee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHUsS Opycka WIM IIapHKa M0 HAKJIOHHOM
IJIOCKOCTH.
3. OmnpexeneHue MIOTHOCTU TBEPAOTO Tea.
4. OrbIT, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsikeHUs (nedopMmarvu) MpyXKHHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHMsI OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laByienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIHUEHUS AaBiieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBneHus! TBEPABIMU TEIAMHU, KUIKOCTSIMH
n razamu. 3akoH Ilackans. IIHeBMarnueckue MamMHbL. 3aBUCUMOCTH JABJICHHS KHJIKOCTH OT
rnyOunsl.  I'mapocratnueckuit  mapanokc. CooOmaromuecss cocynsl.  ['mapaBimuueckue
MEXAHU3MBI.

Atmocdepa 3emim u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHMS BO3IYIIHOM
obomoukn 3emum. OmbiT Toppuuermm. M3mepenune aTtmochepHOro IaBICHUS. 3aBHCUMOCTH
aTMoc(epHOro JaBlIeHHSI OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopel mys u3MepeHus
aTMOC(EpPHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coobmaromuecst CoCyabl.

IM'mapaBanyeckuit mpecc.

[IposiBnenue aecTBusi aTMOCHEPHOTO JTABJICHHS.
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3aBUCHUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTh Tela W
TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnoBue 1uUtaBaHMs TeN: IJIABAaHUE WM TOTPYKEHHWE Ted B 3aBUCUMOCTH OT
COOTHOIIIECHUS TIIOTHOCTEH Tella B KUIKOCTH.

Jlabopamopuwie pabomul u onvimot.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00b&Ma MOTrpyKEHHOM B XKHMJIKOCTh
4acTH TeJla.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIONIEW Ha TENO, MOrpYyXEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTHM BBITAJIKHUBAIOLIEH CHIIBI, JEUCTBYIOIIEW HAa TEIO B
KHUJIKOCTH, OT Macchl Tela.

OnpITHI, IEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAIKHUBAOIIEH CHIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NMOrpyKEHHON B KUIKOCTh YaCTH T€la U OT IUIOTHOCTU
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOAKM M OIpeAeicHue eé
Ipy30I0AbEMHOCTH.

Paznea 5. PaGora n MoiHOCTD. JHeprus.
Mexannueckast pabota. MOIIHOCTb.
IIpocTtbie MexaHM3MbI: pblYar, OJOK, HakJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecus

phlyara.

[IpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKYy. «30J10TO€ MPaBHIO» MEXAHUKH.

KIIJI mpocTbix Mexanu3MoB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHUKE.
Mexanunueckass sHeprusa. Kunernmueckas M mnoTeHuuanpHas sHeprus. [IpeBpaiuenue

OJIHOT'O BHJIa MEXAHUYECKOM dHEPIUU B APYroil. 3aKOH COXpAaHEHUS SHEPTUN B MEXAHHUKE.
Hemoncmpayuu.

1.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimol.

1.

2.
3.
4.
8 KUIA

Omnpenenenne paOOThl CHJIBI TPEHHS INPU PABHOMEPHOM JIBUXKEHHU Tejla 10
TOPU30HTAJIBbHON TOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3yueHne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SJHEPTUU.
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Pa3nen 6. TenioBble siBjieHMs.

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOEHHUs BellecTBa. Macca
H pasMEpbl aTOMOB MW MOJICKYJIL. OHBITI)I, MOATBCPKAAOINIUEC OCHOBHBLIC ITOJIOXKCHUA
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSIHUIM BemiecTBa. Kpucrannuueckue u

amop¢usbie Terna. OOBSICHEHHE CBOWCTB T'a30B, KUAKOCTEH U TBEPABIX TEJT HA OCHOBE MOJIOKCHHIA
MOJIEKYJISIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWE U KaNWULApHBIE siBIIeHUs. TeruioBoe
pacuIMpeHne 1 cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMOKCHHSI YacTHIIL.
Braytpennsis sueprus. CnocoObl HM3MEHEHWs BHYTPEHHEH OJHEpPruu: Teruionepeaadya u
coBepIeHrne padoThl. Buasl Temionepenauu: TEIONPOBOTHOCTh, KOHBEKITHS, N3ITyYCHHE.



KonndecTtBo TemnoTel. YenpHas TeMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. IlnaBrneHue m oTBepieBaHUE KPUCTAIIIMYECKHX
BEILIECTB. YJelbHas TerjoTa raBieHus. llapooOpasoBanue u koHjeHcauus. Hcmapenue.
Kunenue. VYnenbHas Temnora mnapooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHHS OT
aTMOC(EpPHOTO JTaBJICHHUS.

BnaxxnocTs Bo3yXa.

DOHeprus TOIJIMBA. Y IeNbHAs TEIUIOTa CrOPaHusl.

[Mpunmuner pabotsl TermoBbix aurateneil KIIJ TemmoBoro asurarens. TemsoBbie
JIBUTATEJIH U 3allUTa OKPY>KarOUIeH Cpeibl.

3aKOH COXpaHEeHMsI U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IpoLEccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHUKEHUS.

Hab6monenue nuddysumn.

Habmoienue siBieHni cMaYMBaHUs U KAMWJUTSIPHBIX SIBICHUIA.

Habumroienue TenaoBoro paciupeHus Te.

V3MmeHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBAaHUH WITU OXJIXKICHUU.
[IpaBuna uzMepeHus TeMiepaTypsl.

Bupael rerionepenayn.
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OxJaXkaeHne Ipu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHUH PabOThl BHEIITHUMH CHIIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEHN pa3IUYHBIX BEIIECTB.

11. HaGnronenne kuieHus.

12. HabnroeHue mocTosHCTBA TeMIIEpaTyphl MPH MJIaBICHUU.

13. Monenu TenioBbIX ABUTATEIEH.

Jlabopamopusie pabomul u onvinol.

OMnBITHI IO OOHAPYKEHUIO AEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI 110 BRIPAIIMBAHNIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 110 HAOTIOASHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEN U TBEPBIX TEll.
Ompenenenue qaBieHUs BO3AyXa B OAJIJIOHE MITTPHUILA.

OnbITEl, NEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh NaBJICHHS BO3AyXa OT ero o0néma u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka TrHUMOTE3bl JMHEWHON 3aBUCUMOCTH JUTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphI.
7. HaOmogeHne M3MeHEHUs] BHYTPEHHEW PHEPrUU Teja B pe3yJibTaTe TEIUIONepenadn U
paboThI BHEIITHHUX CHIL.
8. HccnenoBanue sBICHHS TETUIOOOMEHA MPY CMEUTUBAHUH XOJIOTHOM M TOPSTYEH BOJIBI.
9. OmpeneneHrne KOJIMYECTBA TEIUIOTHI, TOJYYCHHOTO BOJOW TMpH TEIIOOOMEHE ¢
HarpeTbIM METaUIMYECKUM LIUIHHIPOM.
10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCrapeHusl.
12. Onpeenenre OTHOCUTENbHOM BIAXKHOCTHU BO3/1yXa.
13. Omnpenenenue yAenbHON TEIJIOTHI TUTABJICHHUS JIbJIA.
Paznea 7. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.
OnekTpuzanus Ten. [Ba poaa sieKTpUYeCKHX 3apsiioB. BzammopaeicTBHe 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TN OT BEITUYHHBI
3aps7IOB U PACCTOSTHUS MEX]y TEIaMH).



Onektpuyeckoe noje. Hanpssk€HHOCT aiekTpuyeckoro noss. [IpuHnun cynepno3uuuu
ANIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIN 3iekTpuueckuit 3apsia. CtpoeHue
atoma. [IpoBOAHMKYN M AUBIIEKTPUKHU. 3aKOH COXPAHEHMS JIEKTPUYECKOIO 3apsiaa.

DJIEKTPUYECKHIT TOK. YCJIOBHUSI CYIIECTBOBAaHMS AJIEKTPUYECKOTO ToKa. HMCTOYHHKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3NMEKTPHUYECKOrO TOoKa (TEIUIOBOE, XUMHYECKOE, MarHUTHOE).
DNEeKTPUYECKUN TOK B JKUJKOCTSAX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJieKTpudeckoe HampspkeHue. ComnpoTHUBIIEHUE
MPOBOJIHUKA. YIeIbHOE COMNPOTUBIEHUE BeliecTBa. 3akoH Owma i ydyacTka LEIu.
[TocnenoBarensHOE U MapaICIbHOE COEAMHEHUE TIPOBOTHUKOB.

PaboTa 1 MOIIHOCTB 37eKTpuUecKkoro Toka. 3akoH /[xoymns—JIenna. DnekTpruuecKkue nenu
Y TIOTPeOUTENH 3IEKTPpUUYECKOoi sHepruu B ObITY. KopoTkoe 3amblkaHuE.

[TocrossHHbIE MarHuThl. B3aMMoAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoOEe TIOJ€.
MarnuTHO€ nose 3eMiId U ero 3HaueHue Ui )ku3HU Ha 3emuie. OnbIT JpcTena. MarHuTHoe nojie
ANEKTPUUECKOro Toka. [I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO IOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUraTeldb IOCTOSHHOTO ToKa. Vcnonb3oBaHue
AIEKTPOJBUTATENECH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel  @apanes. SBneHue dyeKTpoMarHuTHOW  uHAykuuu. [lpaBuno  Jlenma.
Onektporenepartop. CrnocoObl TOMYYEHHS] JJIEKTPUUECKOW HSHEPruM. OJEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Tel.
JIBa poJia AJIEKTPUUECKUX 3apsiI0B M B3aUMOJCHCTBUE 3apSyKEHHBIX TEIl.
YCeTpoUCTBO U JENCTBUE IEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKIUS.
3aK0OH COXpaHEHUS AIEKTPUUECKUX 3apsII0B.
[IpoBOIHUKY U AUATEKTPUKH.
MopenupoBaHue CUIOBBIX JINHUN 3JIEKTPUYECKOTO MOJIA.
M cTOYHUKYN TOCTOSIHHOTO TOKA.
JIelicTBUS 2IIEKTPUUECKOTO TOKA.
. DJNEKTPUUYECKUHN TOK B )KUIKOCTH.
. 'a30BBIi1 pa3psn.
. U3mepenue cuiibl Toka aMIepMeTpOM.
. I3mepenue 37eKTpuyecKoro HanpsHKEeHUs BOTBTMETPOM.
. PeocraTt u MarasuH COnpOTUBIICHUN.
. B3aumopeiicTBrue MOCTOSHHBIX MAarHUTOB.
. MozaenvupoBaHue HEBO3MOXKHOCTH pa3/IesICHUS MOJIOCOB MarHUTa.
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. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe€ 1oJje Toka. DJIeKTPOMAarHuT.

. JleficTB€ MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS AIEKTPOMArHUTHON MHIYKITUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBECHHUS.
. DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKa.
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Jlabopamopusie pabomul u onvinol.

OI1IBITEI IO Ha6J'II-O)I€HI/IIO SJICKTPU3AlHUU TCJI I/IHILYKIII/ICI\/'I " IIPpHU COIMPUKOCHOBCHUH.

I/ICCHCI[OBaHI/Ie IICI>'ICTBH51 QJICKTPHUYCCKOTO ITOJIAA Ha MIPOBOJHUKH U TUIJICKTPUKH.

CoOopka u mpoBepKa pabOTHI AIEKTPHUECKON IETH MMOCTOSTHHOTO TOKA.

W3mepenue u peryIupoBaHKe CHJIBI TOKA.

V3mepeHue u peryIupoBaHue HAMIPSHKECHHSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmnbITBl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  DJEKTPHUECKOTO  COMPOTHUBICHUS
MIPOBOHKKA OT €T0 JITMHBI, TUTOIIA TN TOMIEPEYHOT0 CEUSHUS M MaTepHala.

8. IlpoBepka mpaBmiia CIOXEHHUS HAMPSHKEHUN TPH TOCIEAOBATEIIBHOM COSIUHEHUU
TIBYX PE3UCTOPOB.

9. TlpoBepka mpaBmia JUTsi CHITBI TOKA TPH MApaIETEHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI STEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOP.

11. Ompenenenrie MOITHOCTH JEKTPHUUECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

SNk L=

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HAMPSKEHUS
Ha HEW.

13. Onpenenenune KII1/I narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

15. I3yuyeHue MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUU U
paszeneHu .

16. UccnenoBanue NeUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3AUMOJICHCTBUS KAaTyIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA U HalPaBJIEHUs TOKA B KaTYIIKeE.

18. 3yueHue AeCTBUS MATHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHne paboThl AIEKTPOABUTATEIS.

20. Uzmepenne KI1] anekTpoaBUraTeibHOM yCTaHOBKHU.

21. OnpITBl O HWCCIETOBAHUIO SIBJICHHUS SJEKTPOMATHUTHOM HMHAYKIUHU: HUCCIEIOBAHHE
W3MEHEHUH 3HaYEHUs U HAINPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnea 8. Mexanndeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO [JBHKEHHA. PaBHOMEpHOE mpsMOIMHENHOE [BMKeHHE. HepaBHOMepHOE
npsiMojuHeHoe aBmkeHue. CpenHss M MIHOBEHHas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOE npsiMorHEiTHOe ABrxkeHne. CBoOoHOE TTajeHue. OMbBITHI
lanunes.

PaBHOMepHOe nBMXeHHe MO okpykHOocTH. Ilepuon u yactora obOpamenus. JlunelHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpunimn
CYNEPIIO3HLINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cusa TpeHus: CWiia TPEHHsI CKOJBXKEHUS, CUJIa TPEHUS
IIOKOSI, IPYTHE BUJIbI TPCHHUS.



Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO TMaJCHHS.
HBmxenune tiaHetr Bokpyr Comnma. IlepBas kocmuueckas ckopocTh. HeBecomocTs u
Ieperpy3KHu.

PaBHOBecue MaTepuanbHON TOUKUA. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHus. MomMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. U3menenue umnyinbsca. MMmynbe cuiibl. 3aKOH COXpPaHEHHsI MMITYJIbCa.
PeaktuBHOE nBHXKEHME.
Mexanudeckasi pabota U MomHOCTh. Pabora cunm TshkecTd, ynpyroctd, TpeHus. CBs3b

SHEPrUuu

u pa6OTBI. IloTenunanbpHas OHEprud TCJIda, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIIN.

[TorennmanbHas 3Heprus cxxaroil npyxuHbl. Kunertnueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

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

Habumoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.
CpaBHEeHHME IyTeW M TPAEKTOPUM IBMKEHMSI OJHOIO M TOrO XK€ Tejaa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTU U yCKOPEHHUSI IPSIMOJIUHENHOTO JBUKEHUS.

HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKCHMSL.

Habutoienue 1BHKeHUs Tella o OKPYKHOCTH.

Habitoienne MexaHn4ecKuX sIBICHUH, IPOUCXOASIIUX B cucTeMe oTcuéTa « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTB YCKOPEHHMS TeJIa OT MAacChl TeJIa U IECUCTBYIOIIEH HAa HETO CHJIBI.
HabmroneHnue paBeHCTBA CHII IIPU B3aUMOAECHCTBUM TeEIl.

W3meHeHne Beca Tena Ipyu yCKOPEHHOM JBUKCHHH.

Ilepenaya umiysabca Ipyu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBaHust 3HEPTUH NP B3aUMOIECHCTBUH TEJl.

CoxpaHeHue UMITyJIbca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIyJIbca pU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

HabmroneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHHe MEXaHHUYECKOM SHEPTUU MTPU CBOOOTHOM MaJCHHH.

CoxpaHeHe MEXaHUYECKON SHEPTUH IIPU IBHKEHUU TeJa MO IEHCTBUEM NPYKHUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisi pa3roHa U JaJbHEHIIET0 PaBHOMEPHOTO JABM)KEHUS
IIapHKa UITH TEJIEKKH.

Omnpenenenne cpeiHel CKOPOCTH CKOJNBXKEHHS OpycKa WIHM ABIDKEHHS HIapUKa II0
HAaKJIOHHOM TUIOCKOCTH.

Omnpenenenre yCKOpeHHsI Teda IMPH PaBHOYCKOPEHHOM JIBUYKEHUHM I10 HAaKJIOHHON
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM ABM)KEHUU 0e3
HAYaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €COM MPH PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3 HayalbHOU
CKOPOCTH TYTH OTHOCATCS KaK psAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIUE
IIPOMEXYTKH BPEMEHU OJUHAKOBBEI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHWJIBI TPEHUSA CKOJBXCHHUA OT CHJIBI HOPMAJIbHOI'O
JaBJICHUS.

Omnpenenenne kodppuimeHTa TPEHHUs CKOTBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.



9.

Omnpenenenue pa®OThl CHJIBI TPEHHS TPU PABHOMEPHOM JIBWKCHHH Tejla 10
TOPU30HTAJIBbHON TOBEPXHOCTH.

10. Ompenenenne paboThl CHUJIBI YNIPYTOCTH TPU TMOABEME TIpy3a C HCIOIb30BAHUEM

HEMOJABMXXHOI'O U MIOABUXKHOT'O 0JI0KOB.

11. 3y4yeHue 3aKk0Ha COXpaHEHHUS YIHEPTHH.
Pa3zgen 9. Mexannueckue KoJIe0aHuA U BOJIHEI.
KonebartenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHWMN: TEpUO, 4YacToTa,

aMIUIMTyJa. MareMaTnyeckuii W IPYKUHHBIM MasaTHUKU. [IpeBpamenue sHepruu 1mpu
KoJIe0aTeIbHOM JIBUKECHUH.

3aryxatomme KojeOaHus. BeiHykaeHHbIe KojeOaHus. Pe3oHanc. MexaHW4YecKre BOJHBI.
CpoiicTBa MexaHMYeCKUX BOJH. [IpojonbpHbIe M nonepeuHble BOIHBI. [[IMHA BOJIHBI M CKOPOCTh
e€ pacpocTpaHeHusl. MexaHn4eCcKHe BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ylbTpa3ByK.

Hemoncmpayuu.

1. HaOmnrogenue kojeOaHuit TeN MO ACMCTBUEM CHIIBI TSKECTH U CUITBI YIIPYTOCTH.

2. Habmonenue xonebanuil rpy3a Ha HUTHU U HA IPY>KUHE.

3. HabmoneHue BBIHYKACHHBIX KoJeOaHH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopmuwvie padbomut u onvimol.

1. Omnpenenenue 4acTOTHI U MEpUOJA KOJIeOaHH MaTeMaTHYECKOTO MasTHUKA.

2. Omnpenenenue 4acTOTHI U MEpUO/Ia KOJIeOaHH MPY>KUHHOTO MasATHUKA.

3. HccnepoBaHue 3aBUCHMOCTHM IepHoa KoyieOaHMM NOJBEHIEHHOIO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH NepHoAa KojieOaHUM NMPYKUHHOTO MasTHUKAa OT Macchl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoJa KOJIeOaHWH Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbITEl, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh TIepHoJa KoJIeOaHUW MpPY>KMHHOTO
MasTHHUKA OT MACChI I'Py3a U HKECTKOCTHU MPYKUHBI.

7. WI3mepeHue yCKOpeHHs] CBOOOIHOTO MaICHUsI.

Paznea 10. D1eKTpoMarauTHoe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TMOoJe. DJIEeKTPOMArHUTHbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. CnoIb30BaHUE 3TEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CBs3U.

DJieKTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
BonHoBrIe cBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimol.

1.

N3ydeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasnea 11. CBeToBbIe siBJICHUS.
JlyueBass mozpens cBera. Mcrounuku cera. [IpsMonuHelHOE pacnpOCTpaHEHHUE CBETa.
3atmenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTPaKEHUs CBETA.



IIpenomiienue cBeta. 3aKOH NpeaoMieHHs cBeTa. [loaHOEe BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xopx nydedr B nmH3e. Omnrtudeckas cucrema (oToammapara, MUKPOCKONA U
Teneckona. I'ma3 kak ontudeckas cucremMa. bim3opyKocTs M 1aabHO30PKOCTD.

Pasnoxxenune 6enoro cera B criekTp. OnbiThl HptoToHa. CriojkeHue CeKTpaibHbIX [IBETOB.
Hucnepcus cBeTa.

Hemoncmpayuu.
[IpssMonuHENHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuyenue n300paxeHni B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenominenue ceera.
OnTHyecKuii CBETOBO/I.
Xon ayueil B cobuparoiieii InH3e.
XoJI 1ydeu B pacCEeUBArOLLEH JIMH3E.
[Tomyuyenne n300paxeHnit C MOMOIIIBIO JIMH3.
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9. Tpunuun neiictBus ¢oroannapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopnensb rnasa.

11. Paznoxenue 6€510ro CBeTa B CIIEKTP.

12. [lony4yeHue 6€510r0 CBETA MPH CIOKEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPa’KE€HHUsI CBETOBOTO Jyya OT YIJIa MaJeHHUs.

2. H3ydeHue XapaKTEpUCTUK U300paKeHUS MPEMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEIIOMIIEHUSI CBETOBOTO JIyda OT yTIjla MaJeHHs Ha
IPAHUIIE «BO3IYX—CTEKIION.

[Tomydenue n306pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenre POKYCHOTO PACCTOSIHUS U ONITUYECKOW CUITBI COOMPAOIICH JIMH3BI.
OnbITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUSTHIO I[BETAa MPEIMETOB NMPU MX HAOIIOEHUU uYepe3 IBETOBBIC
(bUIbTPHI.

Pa3znen 12. KpanToBhble siBJIeHUS.

OmnbiTel Pe3epdopna u nmnanerapHas mojaens atoma. Mogens atoma bopa. Mcnyckanue u
norJomeHre ceera atoMoM. KBanTel. JInHeiiuaToie CrieKTphI.

PamnoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas Mogzens aromHoro siapa. M3orombel. PannoaktuBHbIE mnpeBpanieHusd. llepuon
M0JTypacraia aTOMHBIX sJIEp.

SnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOIO YMCEIl. DHEPrUs CBS3U
aToMHBIX syep. CBsi3b Macchl M dHEpruu. Peaknmm cuHTe3a W neneHus sjaep. Mcrounuku
sHeprun CoJiHLA U 3BE3.

AnepHas sHepreTrka. JleicTBUS palMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHHs U OTJIOLIEHUSI.
CriekTpbl pa3IuvHbIX Ta30B.

CriexTp BoJIOpOJA.

Hab6mronenue tpexoB B kamepe BunbcoHna.
PaboTa cuérunka HOHU3HPYIOMUX U3TyUEHUN.
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Peructparus u3nyueHust IpUpOIHBIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopusie pabomul u onvinol.

1. HaOmtoneHue CIUIOUIHBIX U TMHEHUYATBIX CIEKTPOB U3TyUYECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE 3HEPIMM YacTHUILIBI O TOPMO3HOMY HyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (oHa.

IHoBTOPUTEIHbHO-00001IAK0 NI MOLYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINK  MOIYJh  MpEAHA3HAueH JJs  CHUCTEeMaTH3alud U
000011IeHHs TIPEAMETHOTO COJIEPKAHUS U OTBITA JEATEILHOCTH, IPUOOPETEHHOTO MPH U3YUESHUHU
BCEro Kypca (pu3uKH, a Takke Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
buzuke 1751 00yqaroUINXCsl, BRIOPABIINX ITOT YYEOHBIH MPEIMET.

IIpp w3ydeHMH JAHHOTO MOZYJIA PpPEAIU3YIOTCS M CUCTEMATU3MPYIOTCS  BHJIBI
NesTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JOCTHKEHHE MPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4deHHs, (hOpMUPYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAaHUS SBICHUN NPUPOIBI U TEXHHKH,
OBIIQZICHHUE YMEHUSIMH OOBICHATh (PU3UUECKHE SIBICHUS, NPUMEHAS IOJyYCHHbIC 3HAHMUS,
peumaTth 3a/ia4r, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMNIMATBHO NEATENBLHOCTHBIA XapaKTep AaHHOTO pa3zelia pean3yercs 3a CU€T TOoro,
qTo 06y11a}0mne(:51 BBITIOJIHAOT 3aJaHrs, B KOTOPBIX UM IMPEAIAracTCs:

Ha OCHOBC IOJTYYCHHBIX 3HAHUH pacrio3HaBaTb U HAY4YHO O6”I>SICH$ITI> ¢)H3qu<:1<ne SABJICHUA
B OKpY>Karolel Npupoae U MOBCEIHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC METO/bI MCCJICIOBAHUA (1)I/I3I/I‘-IGCKI/IX SIBJ'ICHI/II\/’I, B TOM 4YHUCIIC IJIA
MIPOBEPKHU THIIOTE3 U MOTYUYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH Hay4dHble OCHOBBI HauOoliee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHUH,
HAmpumep, MNPAKTUYCCKOro MHCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHUKOB OHEPIrUM Ha OCHOBC
3aKOHA MPEBPAILEHUS U COXPAHEHHUS BCEX U3BECTHBIX BU/IOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOINEro o00pa3oBaHWs HANpaBJICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANPEMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrare u3yueHus (GU3MKM Ha YPOBHE OCHOBHOIO o0OmIero oOpa3oBaHUS Yy

oOyuatorerocst 0y1yT coOpMHPOBAHBI CIEIYIONINE TUNUHOCTHBIE PE3yJIbTaThl B YaCTHU:

e 1) naTpuOTHMYeCKOro BOCIIUTAHUS:

® - [IPOsIBJICHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKON (hru3ndecKoi
HayKH;

® - [IEHHOCTHOE OTHOUICHHUE K JIOCTUKECHUSAM POCCUNCKUX YUEHBIX-(PU3HUKOB;

e 2) rpaKAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 0OCYK/IEHUU OOIIECTBEHHO 3HAUMMBIX U ATHYECKUX
npo0seM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTIXKEHUHN (PU3HKHY;

® - 0CO3HaHHUE BaXHOCTH MOPAJIBbHO-3TUYECKUX MPUHIIMIIOB B JESTEILHOCTH YUEHOTO;

e 3)3cTeTHMYECKOro BOCIIUTAHMS:

® - BOCHPHUATHE ICTETHUECKUX KadeCcTB (PU3UUECKON HAyKH: €€ TapMOHHUYHOTO IOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) 1IeHHOCTH HAYYHOI'0 MO3HAHMSA:

® - OCO3HAHME IICHHOCTU (HM3NYECKOH HAyKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAHHS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaKHEHIIEN COCTABIIAIOIIEH KYJIbTYPBI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEPECa K UCCIIEI0BATEIBCKOM eI TETbHOCTH;

e 5) popMupoBaHUA KYJbTYPbI 310POBbSI M IMOIIUOHAJIBLHOTO 0JIATOMOJIY YU :

® - OCO3HAaHHE LEHHOCTH Oe30macHoro obpa3za *XH3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJ O€30IacCHOTO TIOBEIEHHs Ha TPAHCIOpPTE, HA JOpOrax, c
JNEKTPUYECKUM U TEIJIOBBIM 000pPYI0BAaHUEM B IOMAIIHUX YCIOBHSIX;

e - cOPMHPOBAHHOCTh HaBBbIKa pedUIeKCHH, IPU3HAHME CBOEro MpaBa Ha OIMIMOKY U TAaKOTO
e MpaBa y Ipyroro 4ejioBeKa;

e 6) TPYA0BOIO BOCIINTAHMSA:

® - aKTMBHOE YYacTHE B PELICHWHU MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTeNbHON
OpraHM3ali, Tropojia, Kpas) TEXHOJOTHYECKOW U  COLMAJbHOW  HAaINpaBJIEHHOCTH,
TpeOYIOLINX B TOM YHUCie U (PU3NIECKUX 3HAHUM;

® - UHTEpecC K NPaKTUYECKOMY U3YUEHHIO MPOQeCcCHii, CBA3AHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHHUA:

® - OpHEHTAlMs Ha TpPUMEHEHHEe (U3NYECKUX 3HAHWHM ISl pPELIeHus 3agad B OOJIACTH
OKpYy’ Karollel cpenpl, MIIAaHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX ITOCJIEICTBUMN
JUISL OKPYKAIOIIEH Cpeibl;

® - OCO3HaHHE IMI00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIIeM U MyTeH UX pelieHHs;

e 8) aganTanuy K M3MEHAIOUIUMCS YCJIOBUAM COUMATBHON M NPUPOJAHOM Cpeabl:

® - TOTPeOHOCTh BO B3aMMOJEHCTBMM TIPH BBIOJHEHUU HCCIEAOBAaHUM M IPOEKTOB
(u3nveckoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHUX;

® - [IOBBIIICHHUE YPOBHS CBOCH KOMIIETCHTHOCTH Y€PE3 NPAKTUYECKYIO AEATEIbHOCTD;

e - TOTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHUH, B TOM uucie (GopMyIupoBaTh HIEH,
MOHSTHSL, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSAX;

e - OcO3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



¢ - [INIAHUPOBAHHEC CBOCTO PA3BUTH B HpI/I06peTeHI/II/I HOBBIX (1)I/IBI/I‘ICCKI/IX 3HaHI/II>'I;

¢ - CTPEMJICHUC aHAJIM3UPOBATDH U BBIABJIATH B3AUMOCBA3U IIPUPOIBI, O6H_IGCTB3. 1 5KOHOMUKH,

B TOM 4YHCJIC C UCIIOJIb30BAHHEM (bI/I?)I/I‘IeCKI/IX 3HaHHﬁ;

e - OIICHKAa CBOUX JEWUCTBUM C yLIéTOM BJIMSIHUA Ha OKPYXKAOIYIO0 CpCay, BO3MOKHBIX

[JI00AIBHBIX TOCIEICTBUHA.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynpraTe OCBOEGHHS NporpaMMbl IO (PU3MKE HAa YpOBHE OCHOBHOIO OOIIETo
oOpazoBanuss y oOyuatomerocsi OyayT cGhOpPMHpPOBAHBI MeTAaNpeAMeTHbIEe pe3yJabTaThl,
BKJIIOYAIOIME [103HABaTEJIbHbIC YHHUBEpCAJIbHbIE YyueOHblE JEeHCTBUS, KOMMYHHUKATHUBHbBIC

YHHUBEpCallbHbIe Y4eOHbIC ICHCTBHS, PETYIISTUBHBIC YHUBEPCATIbHBIC YIeOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicCTBUS

Ba3oBble JJornyeckue aeiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JJIs1 00001IeHus
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJI0ICHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITH TPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MPH H3yYeHUU (U3MUECKUX SIBICHUN U
IIPOLIECCOB, JI€NaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh cHoco0 pemieHus ydeOHOM (u3nueckod 3amadu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHMs, BHIOOp Hambosiee MOIXOASAIIETO C
Y4€TOM CaMOCTOSATEIBHO BbIAECIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCcKkue AeiicTBUS:

HCIIOJI30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;

MPOBOJIUTH IO CAMOCTOSITEIBHO  COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOKHBIN
(U3UYECKUI HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNEe (DU3UIECKOTO SBIICHUS,
OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh WH(POPMAIUIO, TIOTYYCHHYIO B XOJE
WCCJICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENTLHO ~ (OPMYITHpPOBaThH OOOOIICHWSI ¥  BBIBOABI 0  pe3yJbTaTaMm
MIPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKIKE
BBIJIBUTATh TIPEIOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHATh Pa3IUYHbIE METOJbl, UHCTPYMEHTBhl M 3alpochl MPH THOUCKE M OTOOpe
MH(POPMALIUU WU JaHHBIX C YYETOM IMpeI0KeHHON yueOHoM (hru3ndeckoi 3a1auu;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO PABIUYHBIX
BUJIOB U (pOPM IPECTABICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaNIbHYIO (GopMy IMpeacTaBieHHUs HH(OpMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMaMH, HHOM
rpaduKoi 1 ©X KOMOMHAIMSIMH.



KoMMmyHuKkaTHBHBIC YHHBepcaabHblIe y4eOHbIE 1eHCTBHUA:

B XO0j/i¢ OOCYXIEHHs Y4eOHOro MmaTepualia, pe3ybTaTOB JIa0OPAaTOPHBIX pPabOT u
MPOEKTOB 33/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOW TeMbl M BBICKA3bIBATh UJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a1a9H U TOJIep)KaHue 0JIaroKenaTeTbHOCTH OOIICHHUS,
COMOCTABIIATh CBOM CYXKJEHUA C CYXXICHUSMU JPYTUX YYACTHUKOB JUajora,
OoOHaApYKUBATh Pa3IUIHE U CXOACTBO MTO3UIIHIA,

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

myOJMYHO  TPENCTaBISATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OTMbITa
(aKCTIepUMEHTa, UCCIICIOBAHNUS, IPOCKTA);

MOHUMATh W WCIOJBh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHUIYaLHOW pPaOOTHI
IIPU pELICHNU KOHKPETHON (PU3UYECKOM MpoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JESITENBHOCTH, OPraHU30BBIBATH JACHUCTBHUS MO €€
JTOCTIKEHUIO: PACIIPECNIATh POJIH, 00CYXKIaTh MPOIECCHl M PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTAsh KAa4eCTBEHHOTO pE3yJibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUS C IPYTUMHU YWiICHAMU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO0 BKJIaJa B OOMMA MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOATEIbHO CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranuzaumus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOLIMX Il peICHHs
(bu3nUecKrux 3HAHUMH;

OPHEHTUPOBATbCA B PA3IMYHBIX IOAXOJaX MNPHUHATUS pelleHUH (MHAUBHIYyaJIbHOE,
MIPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYTINOi);

CaMOCTOSITEJIbHO COCTABIIATh AJTOPUTM pelleHus (U3MYecKOM 3ajadd WM IUIaHa
UCCIIEIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpearaeMble BAPHAHTHI PEIICHUN;

JeaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllU U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATh NPUYMHBl JIOCTH)KEHUS (HEJOCTMDKEHUS) pe3yJbTaToB JAEATeNbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JIEATEIBHOCTb (B TOM YMCJE B XOJ BHIIIOJHEHUS (PU3HMUECKOTO
UCCIIE/IOBAaHU WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, HW3MEHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHNBATh COOTBETCTBUE PE3yJIbTATa LEIH U yCIOBUAM;

CTaBUTb Cc€0s1 Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOopa WM JUCKYCCUM Ha Hay4HYIO
TEeMY, IOHMMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABaTh CBOE MPaBO Ha OIIMOKY NpU peHIeHUuH (PHU3MUYECKUX 3a7ady WU B
YTBEPKJACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOro.



INPEAMETHBIE PE3YJIBTATDBI

K koniy oOydeHus B 7 KJjacce IpeIMETHbIE Pe3yJbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:

UCIIONIBb30BaTh MMOHATHS: (U3NYECKHE W XUMHUYECKHE SBJICHHS, HaOJI0/IEeHueE,
HKCHEPUMEHT, MOJENb, TUINOTe3a, €AUHULBI (PU3MUECKUX BEJIWYHMH, aTOM, MOJIEKYJIa,
arperaTHbIC COCTOSIHUS BelecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOe), MEXaHUIECKOe
IBIKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE,  MpPsIMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTBYIOIAas cwia, Aedopmarnus (ympyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOMIAOIINECS COCYIBI;

pasnuyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHUE YacTUI] BELIECTBA, PABHOMEPHOE
IBU)KEHHE, HEPaBHOMEPHOE [IBWKEHHE, UHEpLUs, B3aUMOAECHCTBUE TEJ, paBHOBECUE
TBEPABIX TEJI C 3aKPEIJIEHHONW OChIO BpallleHUs, Iepeaada JaBJICHUs] TBEPABIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHOe JaBleHUeE, IUIaBaHUE TeJ, IPEBPALLEHUS
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JAHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPY’KAIOLIEM MHUpE, B
TOM 4Hcie (pU3MUYECKHE SBJICHHMS B IPUPOJE: NMPHUMEPHl ABHXKEHHUS C Pa3IMYHBIMU
CKOPOCTSMM B JKMBOW M HEXHMBOW IMPUPOJE, NEUCTBUE CHIIbI TPEHUS B IPHUPOAE U
TEeXHUKE, BIMSHUE aTMOC()EpPHOro AaBICHHUS Ha >KUBOM OpraHu3M, IUIaBaHUE PHIO,
pblYard B Teje 4YelOBeKa, MPHU 3TOM MEepeBOIUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUH;

OIMCBIBATh M3yYEHHBIE CBOICTBA Tel U (hPU3NUECKHE SIBJICHUS, UCTIONbB3Ys (pU3HUecKue
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MYyTh, CKOPOCTb, CPEIHS
CKOpOCTb, CHJIa YNPYTrOCTH, CHJIA TSKECTH, BEC TeNa, CWIa TPEHHs, JABJICHHE
(TBE€pmoro Tena, JKMUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHUJIa, MEXaHUYecKas paborta,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT MOJNE3HOTO ACWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHasl SHEPrHsl), IpU ONUCAHUU IPABUIIBHO
TPaKTOBAaTh (PU3NUYECKHUI CMBICI HCIIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €UHHIIBI
(Gu3MUeCKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TIpaUKM H3yUEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Telsl, (U3NYECKUE SBICHHUA U IPOLECCHl, HCHOJb3Ys
IIpaBWJIa CIOKEHUS CHUJ (BIOJb OAHOM IpsiIMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUS MEXaHWYEeCKOM DSHEpruM, MpHU OTOM JaBaTb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE SBJICHMS, TPOLECCHl M CBOICTBa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ Ornopoi Ha 1—
2 W3y4yeHHBIX CBOWCTBAa (U3MYECKUX SIBICHUH, (UBNYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacu€rHble 3afauyd B 1—2 [EWCTBUSA, HCIOJB3YysS 3aKOHBI U (QOPMYJIBL,
CBSI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a/adyd
3allUCBIBAaTh KPATKOE YCIIOBHUE, MOACTaBIATH (PU3NYECKUE BEIUUMHBI B (HOPMYJIBI U



NPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHbBIC JIAaHHBIC, HEOOXOAUMBIC AJIS pEIICHUS
3aj1a4, OIEHUBATH PEATMCTHYHOCTD TIOTYyYeHHON (PU3NIECKOI BETUUNHBL;
pacro3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXKHO pELIMTh IPH THOMOLIM (HU3HIECKUX
METOAOB, B OIIMCAaHWHM MCCIEIOBAHUS BBIICIATH IIPOBEPSIEMOE IPEAIIOIOKEHUE
(runotesy), pasnuyaTb W HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yJibTaT, HaXOJIUTh
OLIMOKHU B XOJI€ OIIBITA, JIEJIaTh BBIBOJIBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJUTH OMBITH MO0 HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (U3NYECKUX CBOMHCTB
Tes:  (OPMYIMPOBATH IPOBEPSIEMbIE IPEINON0KEHUS, COOUPAaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PY0BaHUS, 3alIMCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBODL;
BBITOJIHATh TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00béMa, CHUIbl U
TEMIIEPATypbl C UCMOJIb30BAaHHUEM aHAJIOTOBBIX U HUGPOBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHMs IPUOOPOB € YUETOM 33aJaHHOM a0COIIOTHOM MOTrPeIHOCTH U3MEPEHNUH;
MIPOBOANTH HCCIIEOBAaHUE 3aBUCHUMOCTH OAHOW (M3NYECKOM BETUYMHBI OT JIPYroi c
UCIIOJIb30BaHUEM NPSMBIX HU3MEPEHU (3aBUCUMOCTHU IyTH PAaBHOMEPHO JBMIKYILETOCS
Tejla OT BPEMEHU JBWKEHUS Tejla, CUJIBI TPEHUSA CKOJBXEHUSA OT Beca Tejla, KauyecTBa
00pabOTKM TMOBEPXHOCTEH TeJNI M HE3aBHUCUMOCTH CWJIBI TpPEHHsS OT IUIOIIAIH
COIPUKOCHOBEHMS TEJl, CUJIBI YIIPYTOCTH OT YJUIMHEHUS IPYXKUHBI, BBITAJIKUBAIOLICH
CHWIIbI OT O00BbEMa MOTpPY>KEHHOW 4YacTH Tela U OT IUIOTHOCTH IKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO IOTPY’KEHO TEIO,
YCIOBUM IJIaBaHMs TeJ, YCJIOBUM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCEeNOBaHUS, COOMpaTh YCTAHOBKY M  BBINOJHSATH
U3MEpEeHUs, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCUPOBaTh Pe3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (IM3NYECKUX BEIMYMH B BHUJE NPEJIOKEHHBIX TaOIUI U TIpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHNUS,

IPOBOJUTh KOCBEHHBIE H3MEpEeHHs (PU3MUECKMX BEIMUYMH (IJIOTHOCTh BEIIECTBA
JKAJKOCTH W TBEPAOrO Tejla, CUila TPEHUs CKOJIBKEHHs, [aBICHHUE BO3lyXa,
BBITAJIKMBAIOIIAs CHJIA, JEUCTBYIOIIAs Ha IOIPYKEHHOE B KHUAKOCTh TEJO,
KOO QHUIHUEHT TONE3HOTO IEWCTBUS MPOCTHIX MEXAHW3MOB), CIEIysl TpPEIOKEHHON
MHCTPYKIMU: TIPU BHITIOJTHEHUH U3MEPEHUI COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOM BEIMYUHBL,

coOmoaTh TpaBWia TEXHUKA OE30MacHOCTH TpuU paboTe ¢ JTabopaTOpHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBWKHBIA U
HENOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKkTepu30BaTb MPUHIUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € Omopoil Ha WX omMcaHus (B TOM YHCIE: MOAUIMIHHUKH, yCTPOMCTBO
BOJONPOBOZA, TMIPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMED, IOPILIHEBOM HACOC,
apeoMeTp), UCIOJb3ysl 3HaHUS O CBOWMCTBaX (PU3MUECKUX SBICHUA M HEOOXOIMMBbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUIECKOro
UCTIONBb30BAaHUS (PU3MUYECKUX 3HAHUKA B TOBCEIHEBHOW >KM3HU ISl OOecreueHHs
0e30macHOCTH TpH OOpalleHuH ¢ NpUOOpaMU U TEXHUYECKUMH YCTpOHCTBaMH,
COXPAaHEHHUsl 3/10pOBbS M COOJIFOJIEHUS HOPM SKOJIOIMYECKOTO IIOBEICHUS B
OKpY>Karolleu cpese;



OCYIIECTBISATH OTOOpP HMCTOYHMKOB HH(popmanmu B HHTepHETe B COOTBETCTBHH C
3aJIaHHBIM TOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEIATh HHGOPMAIUIO, KOTOpas SBISIETCS MPOTHBOPEYUBOM
WJI MOKET OBITh HEIOCTOBEPHOMN;

MCIIONIb30BATh MIPU BHITIONHEHUH YYEOHBIX 3aJaHUI HAYYHO-MOMYJISIPHYIO JTUTEPATYPy
(U3HYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHallbl, pecypchl cetu MHTepHeT,
BIIQJICTh MPHEMAMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS HHPOPMAIUH W3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIIECHUS] HA OCHOBE 2—3
HMCTOYHUKOB MHpOpMAIHN (PU3UUECKOTO CONEpKaHUs, B TOM YHCIE MyOJINYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJIbTaTax MPOCKTOB WM YUYEOHBIX MCCICIOBAHUMN, PU 3TOM
rPaMOTHO UCIOJB30BaTh W3YYCHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH,
COMPOBOXK/IATh BBICTYIUICHUE NIPE3CHTALIUEH;

IIPU BBITIOJIHEHUN YUYEOHBIX MPOCKTOB M MCCIICIOBAHUNA PACTIPEACNSITh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUU C MMOCTaBICHHBIMM 33]a4aMH, CJIIEIUTh 3a BBIIIOJHEHUEM IIJIaHa
JEeWCTBUI, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIQJ B JAEATEILHOCTH TPYIIIH,
BBICTPanBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K koniy oOyuenus B 8 kjacce npenMeTHbIE pe3yJjbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHH:

KCIIOJIb30BaTh MOHATHUSA: MAacca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U
MOJICKYJ, arperaTHbIe COCTOSHHUS BEIECTBA, KPHUCTAUIMYECKUE W aMOp(dHBIE Tena,
HACBIIICHHBI U HEHACBIIIEHHBIN ap, BIAKHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUECKUN 3aps/l, FIEKTPUUECKOE
1oJie, TPOBOJHUKH W JHUAJIEKTPUKH, MOCTOSHHBIA SJIEKTPUUYECKUA TOK, MAarHUTHOE
ToJIe;

pa3iauuaTth SIBJIEHUA (TEIJIOBOE pacIIMpeHUEe W C)KaTue, TeIulonepenava, TErIoBOe
paBHOBECHE, CMauyMBaHHME, KaNWUIAPHBIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IJIABJICHUE, KPHUCTAJUIM3aLIHs (oTBepaeBaHue), KUIIEHHUE, Temionepeaaya
(TemI0NpPOBOIHOCTh, KOHBEKIIMS, W3IIyYEHHE), AJICKTPHU3alUsi Tel, B3aUMOJCHCTBUE
3apsioB, JNEUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHCTBHE
MAarHuTOB, AEHCTBUE MATHUTHOTO IOJs HAa MPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4YHCle (U3NUECKHE SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSDKCHHE |
KanWUISpHbIE SIBIICHUA B TPHUPOJAE, KPUCTAUIBI B Mpupoae, uznydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNEKTPUYECKUE SBIEHUS B arMmocdepe, DJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHMTHOE Mojie 3eMild, Apeiid MOIICOB, POIb MArHUTHOTO TOJS JUIS KU3HU Ha
3emiie, TOJAPHOE CUSHUE, TIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7a4y B YUCOHYIO,
BBIJICTISITh CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKH) (PH3UYECKHUX SBIICHHUIA,

OTUCHIBATh U3YUYCHHBIC CBOMCTBA Tel U (PU3UYECKHE SBICHUS, UCTIONB3YS (PU3UUECKIe
BEJIMYUHBI (TEeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIIOTHI, YJIEIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJEIbHAs TEIUIOTAa I[UIABJICHUs, YJEJIbHas TEIUIoTa
napooOpa3oBaHus, yJeiabHasi TEIUIOTa CrOpaHMs TOIIMBA, KOA(G(OUIHMEHT MOJIE3HOTO
NEUCTBUS TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3/yXa, 3JIEKTPUUYECKUU



3apsj, Cujla TOKA, 9JIEKTPUYECKOE HAIPSDKEHHE, COINPOTUBIEHUE IPOBOJHUKA,
YAEIBbHOE COMPOTUBJIEHHE BEIIECTBA, pab0Ta U MOIIHOCTh EKTPUUECKOTO TOKa), IPU
ONMCAaHWM TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOIBb3YEeMBIX BEIUYHMH,
0003HaYeHUsI U €IUHMLBI (PU3NUYECKUX BEJINYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKHUE SIBICHHS M MPOIECCHl, HUCHOJIb3Ys
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHMS BEIIECTBA,
IOPUHIUI CYNEpHo3uIMK Moje (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs
3apsaa, 3akoH Oma s ydacTtka nemnu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHHs
SHEpPIuu, NMPH STOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alHCHIBATh €ro
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBSICHATh (PU3NYECKHE IPOIECChl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  NPUUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JTOrMYecKUX 1IaroB ¢ onopoi Ha 1—
2 UW3YYEHHBIX CBOWCTBAa (DU3UYECKUX SBIICHUN, (PU3NUYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIE 3adayd B 2—-3 JEHCTBUSA, HCIONB3YyS 3aKOHBI U (OPMYJIHI,
CBs3bIBatOIME (PM3MYECKHWE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3aJaud
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK NAHHBIX [UISl PELLCHUS 3a1ayH,
BbIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE TS €€ pelleHus], TPOBOAUTE PACUETHI U
CpaBHUBATh MOJyYECHHOE 3HAYCHHE (PU3NUECKOI BETMUNHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pELIMTh IPH HOMOLIM (PU3NYECKUX
METOJIOB,  MCIIONb3Yysl ~ ONWCAaHUE  MCCIENOBAaHUSA,  BBIACHATH  IPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh IPAaBWJIBHOCTh IOPSAAKAa IPOBEAEHUS MCCIEAOBAHUSA,
JIeNIaTh BBIBOJIBL;

MPOBOJUTH OMNBITHI MO0 HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwuIsipHbIE SIBJICHUS, 3aBUCHUMOCTh JIaBJIEHHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYpPbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HAarpEBaHUs MPU U3IYUYEHHUH OT L[BETa
u3Iyqaomeil (Imoriomaroniei) IOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMAAN €€ TIOBEpXHOCTH, OJJIEKTpU3alusi Tel U
B3aMMOJEHCTBUE DIIEKTPUUECKHUX 3apsA/l0B, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHuTOB,
BHU3yaJIM3alysl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa, CBOMICTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (hOpMYyJTUpOBaTh TMPOBEPSiEMBbIE MPEANOI0KEHUS, COOUpPATh
YCTAaHOBKY M3 TPEJIOKEHHOTO O00OpYyJOBaHMs, OMNMCHIBAaTH XOJ OMNbITAa U
(GhOpMyJIUPOBATH BBHIBOJIBI;

BBIIIOJHATH NPSAMBIE U3MEPEHUS TEMIIEpPAaTypbl, OTHOCUTEIBHON BJIA)KHOCTH BO31yXa,
CWJIbl TOKa, HANpsDKEHWs] C HCIOJb30BaHUEM AaHAJIOTOBBIX NPUOOPOB M JaTUYHUKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHHH ¢ Yy4€TOM 3aJaHHOU
abCOIOTHON TOTPELIHOCTH;

MIPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUECKOW BEIWYHHBI OT APYTOU C
MCIIOJIb30BaHUEM TPSMBIX U3MEpPEHUl (3aBHCHUMOCTbH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro UIMHBI, IUIOIAAH IONEPEUYHOr0 CEUYEHUs U YAEIBHOIO CONPOTUBIIEHHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIIPSHKEHUS HA POBOJHUKE,
UCCJIEIOBAaHUE TI0CJIEI0BATEIbHOTO W IApajUIeIbHOTO COEIUHEHWM IPOBOJHUKOB):



IUIAHUPOBATh HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHMS, CIEeays
MPEUIOKEHHOMY TUTaHy, (PUKCUPOBATh Pe3yJIbTAThI MOJYYSHHON 3aBHCHMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIETOBAHMS;

® [IPOBOJUTH KOCBEHHbBIE HM3MEpEHHUs (U3UUECKUX BEIMUYUH (yIesIbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONMPOTUBJICHNE MPOBOJHIKA, pab0Ta W MOLIHOCTH 3JEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MIPEUIOKEHHON MHCTPYKITUH, U BBIYUCIISATh 3HAYCHNE BEINIHHBI,

e colOmonaTh TMpaBWia TEXHUKH Oe30macHOCTH Ipu pabore ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

® XapakTepU30BaTh NPUHIMIBI JEHCTBUA W3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOpPOW HAa WX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TMUIPOMETp, MapoBas TypOuHa, aMmepMeTp, BOJBTMETP, CUYETUYHMK DSJIEKTPUUECKOM
SHEPIUHU, HIEKTPOOCBETHTENbHbIE NPUOOPBI, HarpeBaTelIbHbIE SIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKHUE MPEIOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOABHUIraTENb
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUSA O CBOMCTBAaX (U3MYECKUX SBICHUH H
HEoOXoIuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOICTBa M H3MEpHUTENbHBbIE MPHOOPHI IO
CXeMaM M CXEMAaTWYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, NICHXPOMETD,
THUTPOMETp, JBHTraTelb BHYTPEHHEIO CrOPaHWUs, SJIEKTPOCKOIN, PEOCTaT), COCTABISATH
CXEMBI DJICKTPUYECKHUX LIENeH ¢ MOCieA0BaTeNbHbIM M NapajlIeIbHbIM COEAMHEHHEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUYCHUS SJIEMEHTOB JIEKTPHUYECKHX IIeTICH;

® [pPUBOAUTH TpPHUMEPHl (HAXOAWUTH HHGPOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
WCTIONB30BaHUS (PM3MUYECKUX 3HAHWWA B TIOBCEIHEBHOW JKM3HU ISl OOECTICUCHHS
0e30macHOCTH TMpH OOpalleHuu C NpuOOpaMu M TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHHs 3JI0pOBbsi U COONIIOJIEHHSI HOPM HKOJOTMUYECKOrO IOBEJIEHHS B
OKpY>Karolleu cpere;

® OCYIIECTBJIATh MOMCK HHpOpMauuu ¢Quznyeckoro conaepxkanuss B HHTepHere, Ha
OCHOBE HMEIOLINXCS 3HAHUM M MyTEM CpPaBHEHMS JIOTOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIMIO, KOTOpas SBISETCS IMPOTHBOPEUUBOW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCHOJb30BATH MPU BBHIMNOJHEHUN YYEOHBIX 3a/laHUI HAay4YHO-IOMYJIAPHYIO JIUTEPATYPY
(U3NIECKOTO CO/CpIKaHMs, CIpPaBOYHBIE MaTepHalbl, pecypcel cetu VIHTepHer,
BJAJIeTh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 00001mas
MH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PM3NYECKOTO COAEP)KaHUs, B TOM 4YHCIE
nyOJMYHO  MPENCTaBIsATh  PE3yJbTaThl  MPOEKTHOM WM HCCIIEN0BATEIbCKOM
JESTeNbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUYEHHbIM MOHATUHHBINA ammapaT
Kypca (pU3UKH, CONPOBOXK/JIATh BHICTYIUICHHE MTPE3EHTAIHEH;

® [IpU BHINOJHEHUH YYEOHBIX TPOEKTOB M WCCIENOBAaHUN (U3UUECKUX IPOIECCOB
pacrpesiesiaTh 00sI3aHHOCTH B TPyIIE B COOTBETCTBMM C IOCTaBJIEHHBIMHU 3a/la4aMH,
CIIEIUTh 32 BBIIOJHEHWEM IUIaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIECHMBAaTh  COOCTBEHHBIM  BKJaX B  JEATEIBHOCTb  TPYMIBI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE, POSIBIISS TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOydeHus B 9 kjacce nperMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUM:



HCIIONIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepUalbHash TOYKa, TPACKTOPHUS,
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO ABWXEHUS, AedopMmarus (yrnpyras, miacTuueckas),
TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErpy3KH, LUEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTU TBEPIOro Tella, paBHOBECHE,
MEXaHWYeCKHe KoJiebaHUsT W  BOJHBI, 3BYK, MH(PPa3ByK U  YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCITYCKaHHWS M TOIJIONICHUs, anbda, Oera- W ramMma-
W3IIy4EeHUs], U30TOIIbI, SACPHAsl SHEPreTHKA;

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIUHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJIeHHE Tell, PABHOMEPHOE
JNBWKEHUE 110 OKPYKHOCTH, B3aUMOJEWUCTBHE TeEll, PEAaKTUBHOE JIBH)KCHHE,
Kone0OaTelbHOE NIBIDKEHUE (3aTyXalllue M BBIHYXKICHHBIC KOJICOaHMsI), PE30HAHC,
BOJIHOBO€ JB)KEHUE, OTPAKECHUE 3BYKa, NPSAMOJMHEWHOE pacnpOCTPaHECHHUE,
OTpaXEHUE U IIPEJIOMJICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KECHHE
0eroro cBera B CHEKTP U CIOXEHHE CIEKTPaJbHBIX I[BETOB, HCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa H3ITyUeHUs)
M0 ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
naHHOe (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaromieM Mupe (B
TOM uHcie (U3NYecKue SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, IBUKEHHE TUIAHET
ConHEYHO! CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHYECKHE BOJIHBI, IL[YHAMH, 3XO, LIBETa TeEIl,
ONTHYECKUE  SBICHHWS B  TpHUpoOJE, OHOJOTHMYecCKoe JCHCTBHE  BUAMMOTO,
yABTPAQHUOIETOBOTO M PEHTTC€HOBCKOTO HW3yYEHHMM, €CTECTBEHHBINH DPaJUOAKTUBHBIN
($OH, KOCMHYECKHE JIy4H, PAJHNOAKTUBHOE W3IIyYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JefiCTBHE paIMOAKTUBHBIX M3JIyYEHUN Ha OpraHU3M 4ejoBeKa), IPU 3TOM MEePEeBOIUTh
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJEIATh CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3HYECKUX SIBICHUN;

OMHCHIBATh U3YUEHHBIC CBOMCTBA Te U (U3UUECKUE SIBJICHUS, UCTIONB3Ys (HU3HUECKUE
BEJIMYMHBI (CPEIHssi U MTHOBEHHAsl CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBIKEHUH,
YCKOpPEHHUE, MEePEeMEIECHNE, MyTh, YIJIOBAas CKOPOCTh, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO TAJCHUs, BEC TeJa, UMITYJIbC Telld, MMITYJIbC
CHJIBI, MEXaHHUYeCKass paboTa U MOIIHOCTh, MOTEHIMAIbHASL YHEPTHUS Tela, TOTHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHASI SHEPTUS CKATON MNPYKUHBI, KHHETUYECKAS
SHEprus, TOJHAs MEXaHWYecKash JHEprusi, MEepuoJ M YacToTa KoieOaHWH, IuHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEIOMIICHUS
Cpenbl), TP OMUCAHUU TPABWIBHO TPAKTOBATh (PHU3UYECKUNA CMBICI HCTIOIB3YEMBIX
BEIIMYMH, O0O3HAUEHUS M EAUHHIBI (PU3NYECKUX BEIHYWH, HAXOOUTh (OPMYIIBI,
CBSI3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIUYMHY C JIPYTUMH BEIHYMHAMH, CTPOUTH
rpaduKu U3yYSHHBIX 3aBUCUMOCTEH (DM3UUYECKUX BEIINYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIONb3Ys 3aKOH
COXpPAaHEHUSI DHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHUMUII CYNEPHO3UIIMU CHII,
MPUHLIMI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXXEHUSI W TNPEIIOMJICHHS CBETA, 3aKOHbl COXPAaHEHHS 3apsgoBOTO M
MAacCOBOTO YHMCEI TMpPH SANECPHBIX pPEAKUMSIX, IMPU OTOM J1aBaTh CJIOBECHYIO
(bOopMyIIHPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMaTHUYECKOE BhIPaXKEHHE;



OOBSICHATh (PU3NYECKHE IMPOLECChl M CBOMCTBA T€Jd, B TOM YHCIE U B KOHTEKCTE
CUTyallud ~ NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIIBIATH  NPUYUHHO-
CIJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX 1IaroB ¢ ONOpPON Ha 2—
3 wu3yuYeHHBIX CBOWCTBa (UIUYECKUX SBICHHN, (UIUYECKUX 3aKOHOB  HIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a/1aun (ONMUPAIOLIMECcs Ha CUCTEMY U3 2—3 YpaBHEHUIl), UCTIONb3Ys
3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (DM3NYECKHE BEIWYMHBI: HAa OCHOBE aHaJM3a
yCIOBMsI 3a/layd 3alUChIBaTh KpaTKO€ YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WIN
M30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJI pelleHus,
IPOBOJIUTH PACUYETBl M  OLIGHUWBATh PEAJTUCTUYHOCTH IOJIYYEHHOTO 3HA4YEHUs
(bu3M4eCcKoil BETUUNHBL;

pacro3HaBath TPOOIEMBI, KOTOPBIE MOXKHO pEIIMTh IPH TOMONM (HU3UIECKUX
METOIOB,  MCIIONb3ysl ~ ONMCAaHUE  HCCIEAOBAaHMs,  BBLIENATH  IpPOBEpsieMoe
NPENONI0KEHUE, OICHWBAaTh TNPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEI0BAHUS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U ONBITOB;

IIPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Tes (M3y4eHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHHUs! SHEPTUH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPyKUHHOTO MasSTHUKA OT MAacChl Ipy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, TPSIMOJIIMHEHHOE pacpoCTpaHEeHUE
CBETa, pa3jiokeHHe Oelloro cBeTa B CIEKTp, M3Y4YEHHE CBOMCTB H300pa’keHHs B
IUIOCKOM 3€pKajle M CBOWCTB H300paKeHWsl IpeaMeTa B coOuparomied JHH3e,
HaOJIIOIGHUE CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSATEIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HabOpa 000py10BaHMUs, OITUCHIBATh XO/I OIBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOIBI;

IPOBOJUTHh IPU HEOOXOAMMOCTH CEPUI0 TNPSAMBIX H3MEPEHUi, ompenenss cpenHee
3HAYEHUE M3MEpseMON BeMUYMHBI ((POKYCHOE paccTOsIHHME COOHMparomiell JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTENFHOI0 TpUdopa);

IIPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3MUYECKHX BEJIMYMH C HCHOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCHUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHNH ©O€3 HadaJbHOW CKOPOCTH, TepHoJa KOJIeOaHWH MaTeMaTHIeCKOTO
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHs CBETAa OT yIja MajaeHHUs M
yria MNpesioMIICHHUs OT yIJia MaJeHus): INIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (HKCHPOBAaTh pPE3YyJbTAaThl  IOJyYEHHOH 3aBUCUMOCTH
¢u3nUecKkux BEIMYUH B BHUJE TAOMUIl U rpaduKOB, JeIaTh BBIBOABI 10 pe3yibTaTaMm
UCCIIEI0BaHMS;

MPOBOJUTh KOCBEHHBIE W3MEpPEHHs (PU3NUECKUX BEIHUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MajeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIHUEHT TPEHHs CKOJBKEHUs, MEXaHW4yeckas pabora u
MOIITHOCTh, YacToTa M TMEpHojA KoleOaHWH MaTeMaTHYeCKOro W MPYKUHHOTO
MasTHAKOB, ONTHYECKas CWIa COOHMpAlomield JIMH3BI, pPAJHOAKTHUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTANBHYIO YCTAHOBKY M BBINOJHATH
U3MEpEHUs, cielys NPeyIOKEHHON MHCTPYKIMH, BBIYMCIATH 3HAYEHUE BEJIUYUHBI U
aHAJTM3UPOBATh IOJNyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOW IOTPEUTHOCTH
W3MEPEHHUI;

coOmofaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;



pa3ianyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENeil: MaTepuaabHas
TOYKa, a0COIIOTHO TBEPAOE TEJO, TOUEUHBIM MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHAasi MOZEb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOKMCTB C ONOPOM Ha MX ONMUCAHMS (B TOM YHUCIIE: CIIMIOMETp, JaTYMKHU TOJI0KEHUS,
paccTosHUS U YCKOPEHMUSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmnapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBax (M3MYECKUX SIBJICHUI U HEOOXOIUMBIE (PU3MYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHM M3YyUEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEIICHUH Y4eOHO-
MIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUSI MU300pakeHUM B IIOCKOM
3epKajie ¥ coouparomieit TuH3e;

NPUBOJIUTH TMpPUMEPHl (HAaXOOUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTIONB30BaHUsl (M3MYECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH ISl OOecreyeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpubopaMu U TEXHHUUYECKHMMH YCTPOWCTBaMH,
COXpAHEHHsI 3J0POBbSI U COONIOJNEHHS HOPM DKOJOTHYECKOTO IOBEIEHHS B
OKpY>Karolleu cpere;

OCYIIECTBIIATh IMOUCK HHpopMmanuu (usmueckoro coaepxkanus B HWHTepHere,
CaMOCTOSITENTbHO (OPMYJIMPYSl TMOMCKOBBIM 3ampoc, HAXOAMWTh IyTH OMNpEIeTCHHS
JIOCTOBEPHOCTH TOJYyYE€HHOH WH(POpPMAllMM HAa OCHOBE UMEIOIIUXCS 3HAHUW U
JIOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPHU BBHIOJHEHUH YYeOHBIX 3a/laHU HAayYHO-IOMYJIIPHYIO JIUTEPATYPY
(GU3NUECKOTO CO/CpIKaHUs, CHpPaBOYHBICE MaTepHajbl, pecypcel cetu VIHTepHer,
BJIaIeTh MpHUEMAMHU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUH U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3JlaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAIUH
U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOTr0 COAEpKaHMS, MyOJIWYHO TPEACTaBIATh
pe3yabTaThl TPOEKTHOW WIIM UCCIEI0BATEIbCKOU AESTENIBHOCTH, NMPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYEHHBIM TMOHATUHHBIA ammapar Hu3y4aemoro paszziena (Qu3ukua u
COIIPOBOKAATh BBICTYIUIEHHE Npe3eHTaluell ¢ y4éToM OCOOEHHOCTEW ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumeHoBaHMe pa3ieioB U TeM

Koan4yecTBo 4acoB

Ne i/m
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY:KAKOLIEro MUPa
1.1 @dusuka - HayKa 0 IPUPOAE 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194
1.2 Pu3nYeCKue BEINYMUHbI 2 bubmmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4YHBIN METO/I IO3HAHUS 2 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6

Pa3nes 2. [leppoHavajibHbIe CBeeHUSI O CTPOEHHU

H BelieCrsa

2.1 Crtpoenue BerecTBa 1 bubmmorexa IOK
https://m.edsoo.ru/7f416194
29 JBr>KeHUE U B3aUMOJICVCTBUE YaCTHI] ) bu6mmoteka [IOK
BEIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 brbmmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Paznen 3. /IBuskeHune U B3auMoieiicTBUE TeJl
bu6muoreka [IOK
3.1 M 3
S https://m.edsoo.ru/7f416194
bu6 OK
3.2 WHepius, Macca, IIOTHOCTh 4 nonnorexa L

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

JIeKTPOHHBIE (L1 poBbIe)




33

Cuna. Buner cun

14

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no paszgeny

21

Pa3nen 4. /1aBjien

He TBEPABIX TeJl, J)KUAKOCTel U ra3oB

41 [asnenue. [lepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JXKUIKOCTIMM U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
42
Hlaiete KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOE faBeHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE KUAKOCTH M Ta3a Ha 7 but6mmoreka [JOK
' NOTpYyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznea 5. PaGora u MOIHOCTD. JHeprus

bubnuoreka [JOK
5.1 Pao 3
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2 IT
> POCTHIC MEXAHHSMBL > https://m.edsoo.ru/7f416194
53 Mexannueckast SJHEPTUA 4 bubmorexa HOK
' p https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TEM
NMPOorpamMMbI

KoauuyecTBo yacoB

Bcero

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIE pecypchl

Pa3gen 1. TenioBbIe IBJICHUS

1.1 CrpoeHnue 1 CBOMCTBA BEIIECTBA 7 bubnuoteka L{OK https:/m.edsoo.ru/7f4181ce
1.2 TemuoBbIe MpoLIECCHI 22 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 29
Pa3zgea 2. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA
C) .3
2.1 feRTprrIeciae 3ap$\[,IlH APPDKCHIEIE 7 but6mmoreka [{OK https://m.edsoo.ru/7f4181ce
TeJa U UX B3aUMO/JICHCTBUE
2.2 IToCTOSIHHBIN 2TIEKTPUUIECKUN TOK 21 bubnuoteka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS bu6nuoreka LIOK https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHAsE MHAYKLMS but6mmoreka L{OK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 38
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

DJIeKTPOHHbIE
No 11/ HaunMeHoBaHue pa3/iesioB U TeM (uu¢posbie)
NMPOorpamMmmbl Kosmn4yecTBo 4acoB oOpa3oBaTe/ibHbIE
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
L1 MexaHn4deckoe IBMKEHNE U CIIOCOOBI €ro 10 E‘f‘[fi?/(r)ifdiﬁ?rﬁ 17641 ada
OTHCaHUs 6
20 bu6mmoreka [{OK
1.2 B3aumopeiicTBue Ten https://m.edsoo.ru/7f41a4a
6
10 bu6mmoreka [IOK
1.3 3aKOHBI COXPAHEHUS https://m.edsoo.ru/7f41a4a
6

Hroro no pasgeny 40

Paznen 2. Mexannueckue K0J1e0aHUA U BOJIHBI

7
2.1 MexaHnueckue KojiebaHus

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a
6

2.2 MexaHu4eckue BOJTHBI. 3BYK 8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

15

Hroro no pazgeny

Pa3nen 3. DieKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI




3.1

DNEeKTPOMArHUTHOE TOJIE U
OJICKTPOMArHuTHBIC BOJIHEBL

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

Hroro no pazgeny

Pa3znea 4. CBeToBbIe SIBJEHUSA

4.1

3aKOHBI pacinpoCTpaHCHUA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

4.2

JIuH3BI U ONITUYECKUE MPUOOPHI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41ada
6

43

Pasnoxenue 0esoro cBeTa B CEKTp

Bbu6mmorexa [JOK
https://m.edsoo.ru/7{41a4a
6

Hroro no pazneny

15

Pasnea 5. KBanroBnle IBJIeHUSA

5.1

Hcenyckanue v noriomeHue ¢BeTa aroMomM 4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

52

CTpOeHI/Ie ATOMHOTO sAapa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

53

SnepHbie peakiuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

Hroro no pasgeny

17




Pa3znea 6. [loBTOpUTEIHHO0-00001IAO NI MOYJIb

[ToBTOpeHue u 06001IeHNE COAEPIKAHUST

6.1
Kypca ¢u3uku 3a 7-9 kiace

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada
6

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne i/ Tema ypoka Kosnn4yectBo yacos
Paznea 1. ®usuka u e€ posib B IO3HAHUM OKpPY:Kawouiero Mupa (64)
®duznka — Hayka o npupojie. JABIeHUs NPUPOIbI 1
2 Pu3NYEeCKHEe SBICHUS 1
3 dusndeckre BeTUYNHBI 1 UX n3Mepenue. JlabopatopHas padora Ne 1 «OrnpeneneHue eHbI |
JIeNICHHSI IIKAJIbI U3MEPHUTEIBHOTO PHOO0pay
4 JlaGopaTtopHas padota Ne 2«/3mepeHne oObeMa TBEpOTO Tellay 1
Mertoapl HaydHOTO Mo3HaHMs. Onrcanue GU3NUECKUX SIBJICHHUH C ITOMOIIBIO0 MOEIIEH 1
6 KonTtposbnast padora Ne 1 «CraproBasi AMArHOCTHKA» 1
Pasznea 2. IlepBoHayanbHbIe CBeeHUS 0 CTPOEHUM BellecTBa (54)
7 Crpoenue BemectBa. OnbITHI, JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA 1
JlaGopaTtopHas padota Ne 3 «M3mepeHune pa3MepoB MaJIbIX TEJ 1
9 JIBrKeHMEe yacTHIl BELIECTBA 1
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
1 Oco0eHHOCTH arperaTHhIX cOCTOsTHUM BoABl. O000IeHue 1o pasneny «IlepBoHavdaibHbIC |
CBEJICHMSI O CTPOCHHMHU BEILIECTBA
Pa3nen 3. /IBu:xenne u B3aumMojeiicreue Tei (21 4)
12 Mexannueckoe qBHKeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE IBUKEHHE |
13 CkopocTe. EnuHuIb! cCKOpocTi 1
14 Pacuer myTi 1 BpeMEHH IBUKEHUS 1
15 WNuepuus. Macca — mepa uaepTHOCTH Tell. JlabopaTopHas padora Ne 4 «M3mepenune macchbl 1




TCIa»

16 [TnotHOCTH BemecTBa. PacueT macchl 1 00beMa Tesa Mo ero IIOTHOCTH 1
17 JlaGopatopnas pabota Ne 5 «OmnpeneneHue IIOTHOCTH TBEPIOTO Teay 1
18 Penrenue 3amad mo treme "IlnoTHOCTE BentecTna'" 1
19 Cuna xak xapakTepucTrKa B3aumoieicTBus Teil. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaGopatopHas padota Ne 6 «3ydyeHue 3aBUCUMOCTHU pacTsuKeHUs (IepopMalium) Ipy>KUHbI OT |
MIPUIIOKEHHON CHIIBI»
21 SBnenue Tarorenus. Cuna TsHKECTH 1
22 CBsI3b MEXKly CHJION TsKECTU U Maccoil Tena. Bec tena. Pemenue 3agau no teme "Cuna Tsokect" 1
23 Cuna TsKecTH Ha Jpyrux IiaHetax. @U3ndyeckue XapakTepUCTUKHU IIIaHET 1
24 N3mepenue cuin. Aunamometp. JlaboparopHas padora Ne 7«I'pagyrpoBanue npy>KuHbI 1 1
U3MEpPEHHUE CUII TUHAMOMETPOM»
25 Bec tena. HeBecomocTh 1
26 CrnoxeHue IByX CHWJI, HAallpaBJIEHHBIX 10 OJIHOM NpsiMoii. PaBHOAEHMCTBYIOIIAs CHIT 1
27 Pewenue 3amau no reme "PaBHonelicTByromas cun' 1
28 Cuna tpenus u €€ Bubl. TpeHue B IpupoJe U TEXHUKE 1
29 JlaGopatopHas pabora Ne 8 «/3yueHune 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT CHIIBI |
JIaBJICHUS U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEID)
30 Pemenue 3amau Ha onpeneneHne paBHOACHCTBYIOIIEN CHITbI |
31 Pemenue 3anau o temam: «Bec Tenay, «I'paduieckoe nzodbpaxenue cuimy, « CUiIb», |
«PaBHOEUCTBYIOIIAS CHIDY
1 Konrponsnas padora Ne 2 o Temam: «MexaHuueckoe JBIKeHUE», «Macca, IIoTHOCThY, «Bec |
tenay, «I'papudeckoe nzobpaxenue cuim, « Cuiabn
Pasnen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTeH 1 1a30oB (214)
33 Jasnenne. CriocoObl yMEHbIICHNS U YBETMUCHUS JaBIICHUS 1
34 JaBnenue raza. 3aBUCMMOCTb JJaBJI€HUA ra3za oT 00bEMa, TEMIIEpPaTypbl 1




35

Hepezlaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XXUAKOCTAMM U Ira3aMH. 3axoH ITackais

1
36 JlaBneHue B )KUIKOCTH U ra3e, BBI3BAHHOE JCHCTBUEM CHIIBI TSIKECTH 1
37 Pemenune 3anad nmo Teme «/laBneHue B )KUAKOCTH U ra3e. 3akoH [lackamsn 1
38 Coobmatomuecs cocyabl 1
39 I'mnpaBnuyeckuii pecc 1
40 Manometpsl. [TopiiHeBoi )KUAKOCTHBIN HAcoC 1
41 ATmochepa 3eMiH 1 TPUYKHBI € CYIIeCTBOBAHUS 1
42 Bec Boznyxa. ATMocdepHoe 1aBieHue 1
43 Nsmepenne atmocdeproro nasnenus. OneiT Toppuuem 1
44 3aBUCHUMOCThH aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HaJl yPOBHEM MOPS 1
45 bapomerp-anepouna. AtmocdepHoe gaBiaeHHE Ha pa3IMUHBIX BBICOTAX 1
46 Pemenwne 3anaq mo teme " AtmochepHoe gaBieHue" 1
47 JleiicTBHE KUAKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. ApXUMeI0Ba Cuiia 1
43 JlaGopaTtopHnast pabota Ne 9 «Ormnpesenenre BHITaTKUBAIONIEH CUIIBI, JECHCTBYIOIIEH Ha TeEJO, |
MOTPYKEHHOE B )KHUJIKOCThY
49 Jlaboparopuas padota Ne 10 o Teme «MccnenoBanre 3aBUCIMOCTH Beca Tejla B BOJIe OT 00bEMa 1
MOTPYXEHHON B )KHUJIKOCTh YaCTH TeIa
50 IInaBanue Ten 1
51 JlaGopatopnas pabota Ne 11 «BeIscHeHHE yCIOBHI TIIAaBAaHUS TEJA B )KUIKOCTH 1
5 Pemenue 3anau no temam: «IlnaBanue cynoB. BozayxomnnaBanue», «/laBieHue TBepabIX Te, 1
JKUIKOCTEN U ra3oB»
53 KonTponbnas paborta Ne 3 o teme «JlaBneHue TBepAbIX TeJ, KUAKOCTEH U Ta30B)» 1
Paznea S. Padora u momHocThb. JHeprus (15 4)
54 Mexanuueckast paborta 1
55 MomtHocTtb. EAUHHAIIEI MOIITHOCTHU 1




56

Ypoxk-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MPHU MOABEME 0 JIeCTHUIIE"

57 IIpocteie Mexanu3Msbl. Peruar. PaBHOBecHe CHIT Ha pblyare 1

53 Prruaru B TexHuke, ObITY U nipupoje. Jlaboparopnas padora Ne 12 «MccnenoBanue ycinoBuit |
paBHOBECHSI pblyara

59 Pemenne 3ama4 no reme «YCI0BUS paBHOBECUS pblUara 1

60 Koadduuuent nonesznoro aevictus mexanusma. Jlaboparopnas padora Ne 13 «M3mepenue KI1J] 1
HAKJIOHHOM TIOCKOCTH»

61 Pemenne 3amaa mo treme "Pabora, momuocts, KIT/" 1

62 Mexannueckas sHeprus. Kunertndeckas v moTeHIManbHas YHEPTUs 1

63 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1

64 Kontponbnas padora Ne 4 mo teme «Pabota 1 MOIIHOCTh. DHEPTHUS» 1

65 YPOK-3KCIIEPUMEHT 110 TEME «IKCIIEPUMEHTAIBHOE ONPECIIEHNE U3MEHEHUSI KUHETHUECKON U |
IIOTEHLMAIbHON PHEPIUH IIPU CKaTbIBAHUU TeEJIA 110 HAKJIOHHOM IIOCKOCTH'"»

66 IIpomexxyTounas arrecrauus. Tect 1

67 IToBTOpEHME 1

68 [ToBTOpEeHME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC

KoanuecTBO 4acos

Ne ni/m Tema ypoka
Bcero
1 OCHOBHBIE MOJI0KEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHBIEC TOATBEPIKICHUS 1
) Macca u pazMep aTOMOB U MOJIEKYJI. MOJeIn TBEpI0TO, JKUIKOTO B Ta3000pa3HOr0 COCTOSTHUMN |
BEIIIECTBA.
3 OOBsicHEHUE CBOMCTB TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUI BEIECTBA HA OCHOBE |
MOJI0KEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
4 Kpucranmnnaeckue u amopHbIe Tena 1
5 CmaurBaHMe ¥ KanWUIIPHOCTh. [loBEpXHOCTHOE HATSHKEHHE 1
6 TeroBoe pacuiupeHue u coxaTue 1
7 Temmnepatypa. CBsi3b TEeMIIEpaTyphbl CO CKOPOCTHIO TEIIJIOBOTO JABUKCHUS YaCTHII 1
8 Buytpennss sHeprus. CriocoObl U3MEHEHUs] BHYTPEHHEW dHEPruu 1
9 Buns! Teruonepenauu. TennonpoBoAHOCTb. 1
10 Konseknus. U3nydenue. 1
1 Ypok-koubepenus "[IpakTnyeckoe UCIOIb30BaHUE TETUIOBBIX CBOMCTB BEUIECTB U MAaTEPHAJIOB 1
B LIEJISIX DHEprocoOepexeHus"
12 KonnuecTBO TEIUIOTHL. Y IenbHas TEINIOEMKOCTE 1
13 YpaBHeH#He TerioBoro 6ananca. TermiooOMeH U TeII0OBOe paBHOBECHE 1
14 JlaboparopHas pabota "VccnenoBanue sBIESHUS TEIIOOOMEHA MPU CMEITUBAHUU XOJIOAHON U 1
ropsiaeit BoabI"
15 Pacuet konmdecTBa TEMIOTHI, HEOOXOAMMOTO /TSI HArPEBaHUS TEJla M BBIJICIIEMOTO UM TIPH |

OXJIaAXKACHHUHN




16 JlaGopaTopHas padota "OrnpezereHne yaenbHOU TEIJIOEMKOCTH BelecTBa" 1
17 OHeprus TOIUIMBA. Y IeJbHAs TEIIOTAa CrOPAHUS 1
18 [1naBneHne U OTBEpEBAHNE KPUCTAIUIMUECKUX TeJl. Y IeJbHAas TEMJI0Ta IUIaBJICHUS 1
19 JlaGopatopHas pabota "OnpezneneHue yaeIbHON TeMIOTHI IUIaBJIeHUS JIba" 1
20 ITapooGpa3oBanue u koHaeHcanus. Mcmapenue 1
21 Kunenue. Y nenpHas Teriora napooOpa3oBaHMs U KOHACHCALUU. 3aBUCUMOCTh TEMIIEPaTyphl |
KUIIEHUS OT aTMOC(EPHOTro 1aBICHUS
22 Brnaxxnocts Bo3nyxa. Jlabopatopnas padora "OnpezneneHre OTHOCUTEILHON BIaKHOCTH BO3Tyxa" 1
23 Pemmenue 3aa4 Ha onpesieNieHue BIaKHOCTUA BO3yXa 1
24 [TpunHIIUTIEI pabOTHI TEMIOBBIX ABUTaTeneid. [lapoBas TypOuHa. JIBuraTesnb BHYTPEHHETO CrOPaHUs 1
25 KII/I rermoBoro asuraresns. TemioBsle BUTATENN U 3aIIMTA OKPYXKaOLENH CpeIbl 1
26 3aKOH COXpaHEHMs U IIPEBPALIEHMS SHEPTHUHU B TEIUIOBBIX IPOLIECCAX 1
27 Pemenue 3anay nmo Teme "TemnoBsie siBneHNs. MI3MeHeHe arperaTHBIX COCTOSIHUIN BelecTa”
78 [ToaroToBka Kk KOHTPOJIBHOM paboTe o Teme "TeruioBsle siBiIeHUs. MI3MeHeHne arperaTHbIx 1
COCTOSIHMH BelecTna'
79 Kontponbnas pabora mo teme "TermoBsie siBieHus. MI3MeHeHHE arperaTHbIX COCTOSTHUAM |
BenrecTna"
30 OnekTpusanus Tei. [[Ba poaa 3JIeKTpUYECKUX 3apsI0B 1
31 VYpoxk-uccnenosanue "DaeKTpu3aius TN HHAYKIMEH U MPU COMPUKOCHOBEHUH" 1
32 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona 1
1 DnexTpuyeckoe mnosie. HanpsbkeHHOCTD AnekTpudeckoro nosst. [IpuHiun cynepno3unuu |
AIIEKTPUYECKHUX MOJIeH
34 Hocurenu snexktpudyeckux 3apsaoB. DaeMeHTapHbil 3apsia. CTpoeHue aToma. 1
35 ITpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsaaa 1
36 Pemienue 3a1au Ha MpUMEHEHHE CBOMCTB AlleKTpUdeckux 3apaa. O6o01eHue mno reme 1




"DneKkTpuuecKue 3apaabl. 3apsyKEHHBIC TeJla U MX B3auMojieicTBHeE."

37 DIIEKTPUYECKHM TOK, YCIOBHS €0 CyIIECTBOBAHMS. VICTOUHNKH 3JIEKTPUYECKOrO TOKA 1

38 JleficTBUSI 2IEKTPUUYECKOTO TOKA 1

39 Ypok-uccnenoBanue "JleficTBUE 3IEKTPUYECKOTO MOJISI HA TPOBOAHUKH U TUAJIEKTPUKN" 1

40 DJIEKTPUYECKHUI TOK B METaJIaX, KUJIKOCTIX U ra3ax 1

41 DJIeKTpUYEeCcKas LeNb U €€ COCTABHBIC YACTH 1

42 Cuna Toka. Jlaboparopnas padota "M3mepeHue u peryimpoBaHue CUIbl TOKa" 1

43 DnekTpuueckoe HanpshkeHune. Boabtmerp. Jlaboparopras pabota "Mi3mepeHue u peryivupoBaHue 1
HanpsokeHus"

44 ConpoTuBiieHHE TPOBOAHUKA. Y ICIbHOE COMPOTHUBIICHUE BEIIECTBA 1

45 JlaGopaTopHas paboTta "3aBUCUMOCTH JIEKTPUUECKOTO COMPOTHUBIICHHS TIPOBOJHUKA OT €T0 1
JUTMHBI, TUTOIIA/IA MOTEPEYHOr0 CEYeHUs U MaTepurana"

46 3aBUCUMOCTh CHJIbI TOKA OT HampspkeHus. 3akoH OMa 1S yyacTKa Lenu 1

47 JlaboparopHas pabota "VccienoBanue 3aBUCHIMOCTH CHJIBI TOKA, HIYIIET0 Yepe3 Pe3UcTop, OT 1
CONPOTHUBIICHUS PE3UCTOPa U HANPSLKEHUs Ha pe3ucTtope”

48 [TocnenoBarenpHOE U MapajuieIbHOE COEIUHEHMS IPOBOJHUKOB 1

49 JlabopaTtopHas pabota "[IpoBepka mpaBuia CI0KCHHUS HAPSDKCHUH TPU MTOCIIEI0BATEILHOM 1
COEJIMHEHUH JABYX pPE3UCTOPORB"

50 JlaGopaTtopHas pabota "[IpoBepka mpaBuia jsl CUIIBI TOKA TP MApaICIbBHOM COSIMHEHUN 1
pe3uctopoB”

51 Pemenue 3aiay Ha npuMeHeHue 3akoHa Oma 715l pa3’IM4HOro COEUHEHUS TPOBOIHUKOB 1

52 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTO TOKA. 3akoH JIkoyms-JIeHna 1

53 Pemenue 3amau mo teme "PaboTa u MOIITHOCTH JIEKTPUYECKOTO TOKa. 3akoH Jlxoys-Jlenna"

54 JlaGopaTtopHas pabota "OnpeneneHre padoThl 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKa" 1

55 DneKTpUUecKHe e U MOTPEeOUTENH IEKTPUIECKOr sHeprun B ObITy. KopoTkoe 3aMblkaHne 1




56 IToaroroBka Kk KOHTPOIBHOM padoTe 1mo Teme "IloCTOSHHBIN 2JIeKTPUYECKHUI TOK" 1
57 Kontponbhas pabota no teme "llocTostHHBIN 351eKTpUYECKH TOK" 1
58 ITocTossHHBIC MArHUTHI, X B3aNMOJICHCTBHE 1
59 MaruuTtHoe nosie. MarHuTHoe 1oJie 3eMJIM U €ro 3HaY€HUE NS )KU3HU Ha 3eMIie 1
60 [IpomexyTouHas arrectamusi. Tect 1
61 OneIT OpcTena. MarHuTHOE MOJe JIEKTPUYECKOr0 TOKa MarHuTHOE noJjie KaTyluKy ¢ TOKOM 1
2 [TpumMeHeHne >NEeKTPOMAarHUTOB B TexHUKe. JlaboparopHas pabota "M3ydyeHne neicTBus |
MarHUTHOTO TOJIsl Ha MTPOBOJIHUK C TOKOM"
DneKTpoJBUraTellb NOCTOSHHOIO TOKa. Mcronb30Banue 3neKTpoaBUraTesneil B TeXHH4eCKUX
63 yCcTpoicTBax M Ha TpaHcnoprte. JlabopaTopHas pabdora "KoHcTpyupoBaHue U u3ydeHue padoThl 1
aneKkTpoaBurarens"”
64 OmnbiThl Papajes. 3aKoH 3JIeKTpOMarHuTHoON nHaykuu. [IpaBsuno Jlenma 1
65 Onektporerepatop. CrocoObl MOTyUEHUs dIECKTPUICCKON IHEPTUU. DIEKTPOCTAHITNN Ha 1
BO300HOBJISIEMbIX HCTOYHUKAX SHEPTHU
66 [ToaroroBka K KOHTPOJIBHOU paboTe 1O TeMe "INEKTPUUECKUE U MAarHUTHBIE SIBJICHUS" 1
67 KonrtponbHas padora o reme "DIeKTpuIecKue 1 MarHUTHBIC SIBICHUS" 1
68 PesepsHblii ypok. PaGota ¢ Tekctamu 1o Teme "DNEeKTpUUECKUEe U MarHUTHbIE SBJICHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KIIACC
Ne i/ Tema ypoka Komsectno
4acoB
Paznen 1. Mexannueckue sijieHus (40 u)
MexaHnueckoe ABH:KEHHE H CIIOCOOBI €ro ONMUCaHus 10
1 Mexannyeckoe aBuxkeHue. MartepuanbHas TOYKa 1
2 Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUYECKOTO JBUKEHUS 1
3 PaBHOMEpHOE NMPAMOJIIMHENHOE JBUKEHUE |
4 HepaBHomepHoe npsimonuHeiHoe apmkeHne. CpeliHss U MTHOBEHHAs! CKOPOCTh 1
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE IBUKEHHUE. Y CKOPEHUE 1
6 CKopocTh MPSIMOJIMHEHHOTO PaBHOYCKOpeHHOTo nBrxkeHwus. [ paduk ckopoctu 1
7 Jlaboparophas padota Ne 1 «Onpezenenue yCKopeHHs Tejla PU paBHOYCKOPEHHOM JIBUKEHHUH 10 |
HAKJIOHHOM MJIOCKOCTHY
CBoOoaHoe magenue ten. OneiTel [ anuies 1
9 PaBHOMepHOE nBMXKEHHE TI0 OKpy)HOCTH. [leproa u yacTtora obOpamienus. JInHelHas u yriioBas CKOpOCTH 1
10 LentpocTpeMHUTENIbHOE YCKOPEHHE 1
B3aumopeiicTBue T 20
11 [Iepssiii 3ak0oH HproToHa. BekTop cuitbl 1
12 Bropoii 3akoH HeroToHa. PaBHOIelCTBYIOIIAsA cHUila 1
13 Tperuii 3akon Herorona. Cynepriozunus cui 1
14 Pemenue 3agau Ha npuMeHeHue 3aKkoHOB HproToHa 1
15 Cuna ynpyroctu. 3akoH ['yka 1




16 Pemenue 3agau no reme «Cuma ynpyroctm» 1
17 JlabopaTtopHnas padota Ne 2 «Omnpesenenne >KeCTKOCTH MPYKHUHBDY 1
18 Cuna tpenus 1
19 Pemenue 3anau no teme «Cumna TpeHUs» 1
20 JlabGopaTtopHas padora Ne 3 «Onpenenenne Ko3pGUIIMCHTA TPEHUS CKOTbKCHUS 1
21 Pemrenne 3amad o reme "3akonsl Herotona. Cuna ynpyroctu. Cuia Tpeus" 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOTO MaieHus 1
23 Ypok-koHpepeHnus "JIBUkeHne Tell BOKPYT TpaBUTaOHHOTO 11eHTpa (ConHeuHas cuctema). [ amaktuku" 1
24 Pemenue 3agau no teme "Cusa TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUA" 1
25 IlepBas kocMHuueckas CkopocTb. HeBecoMOCTh 1 neperpy3ku 1
26 PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TeN0. PaBHOBECHE TBEPAOIO Tela C 3aKPEIUIEHHON 1
OCBIO BPALLCHUS
27 MowmeHnT cunbl. LeHTp TshxecTn 1
28 Pemenue 3agad no reme "MomeHT cunbl. LlenTp Tsxectn" 1
29 [MonroToBka K KOHTPOJIBHOM paboTe mo Teme "Mexanndeckoe aABmkeHne. Bzanmoneiicreue Ten" 1
30 Kontponsnas padora Ne 1 mo teme "Mexanndeckoe nBmxenue. Bzaumoneiicteue ten” 1
3aKoHBI COXpaHeHUs! 10
31 Nmmynbe Tena. UMnynbe cuiibl. 3aKOH COXpaHEHMs UMITyJIbca. YIPYroe U Heynpyroe B3auMoIecTBHE 1
32 Pemrenue 3amau no reme "3akoH coXpaHEHUs1 UMITyJIbca" 1
33 VYpok-koH(pepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJAE U TEXHUKE" 1
34 Mexanndeckas paboTa ¥ MOITHOCTb 1
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CHJIBI TPEHUS 1
36 JlaGoparopnas padota Ne 4 «Onpenenenre pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeEJIa I10 |
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs13b sHepruu U paboTsl. [loTeHmansHas SHeprus 1




38 Kunernueckas sHeprus. TeopeMa 0 KHHETUUYECKON YHEPTUHN 1
39 3aKOH COXpaHEHUs YHEPTUN B MEXAHUKE 1
40 JlabopaTtopHas pabota Ne 5 «M3yuenue 3akoHa COXpaHEHUS YIHEPTUNY 1

Pa3nes 2. Mexanndeckue Kos1e0aHUsI M BOJIHBI 5
2.1 MexaHnueckue KojaeOaHus 7
41 KonebartenbHoe IBUKEHUE U €TO XapaKTEPUCTUKU 1
42 3aryxaromue Kojnebanus. BoiHyxnennsie koaedanus. Pezonanc 1
43 MaremaTuuecKuid U NPYKUHHBIA MasTHUKA 1
44 VYpok-uccienoBanue «3aBUCUMOCTh Ilepro/ia KoieOaHU OT )KECTKOCTH MPY>KUHbBI U MacChl Fpy3a» 1
45 [IpeBpainenue SHEPrUr NPy MEXaHMYECKUX KOJICOAHUIX 1
46 JlaGoparopHas pabota Ne 6 «OmnpezaeneHne 4acTOThl U MEPHOAA KOJIeOaHUH NPYKUHHOT'O MasiTHUKA 1
47 JIabopatophas pabota Ne 7 «IIpoBepka He3aBUCUMOCTH Iepro/ia KojebaHuil rpy3a, oABEIEHHOTO K HUTH, |

OT Macchl rpy3a»

Mexanu4yeckue BOJIHbI. 3BYK 8
48 Mexanunueckue BoIHbI. CBONCTBa MEXaHUYECKUX BOJIH. IIpo1ofbHBIE U MTONIEpEeYHbIE BOTHBI 1
49 VYpok-koupepenius "MexaHndeckue BOTHBI B TBEpI0M Tene. CeiicMuiecKkre BOTHBI" 1
50 3ByK. Pacripoctpanenue u oTpakeHue 3ByKa 1
51 VYpoxk-uccnenoanue "HabmoeHrne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHI PE30HAHC 1
53 VYpok-koupepeHnius "YnbTpa3ByK U HH(PaA3BYK B IPUPOJIE U TEXHUKE" 1
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI cOXpaHeHHs. MexaHudeckne KoiueOaHusl U BOJTHBI" 1
55 Kontponsnas padora Ne 2 o Teme "3akoHbI coxpaHeHUsl. MexaHnveckue KojaeOaHus 1 BOJIHBI" 1

Pazgen 3. DjekTpoMarHuTHoOe 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI

Pa3nes 3. DjileKTpOMarHuTHOe 10J1€e ¥ 3J1eKTPOMATHUTHbIE BOJIHBI 6

56 ONEKTPOMarHuTHOE MoJji€e. DIEKTPOMAarHUTHBIE BOJIHBI 1




57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH 1
53 Ypoxk-koupepenius "llIkana 37eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJTH JIJIS |
COTOBO CBsI3U"
59 VYpok-uccnenoanue "V3yueHue cBONCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIbHOTO TenedoHa" 1
60 Pemennie 3a1a4y Ha onpeeneHrne YacTOThl U ATUHBI AJIEKTPOMArHUTHON BOJIHBI 1
61 DneKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA 1
Pa3nen 4. CBeToBbIe SIBJICHUA 15
3aKoHBI pacnpocTpaHeHus CBeTa 6
62 Hcrounnku ceera. [IpsmonuneitHoe pacnpocTpanenue ceera. 3atmenus ConHua u JIyHbl 1
63 3aKkoH oTpakeHUs cBeTa. 3epkana. Pemienue 3a1au Ha MPUMEHEHUE 3aKOHA OTPaXKeHHsI CBETa 1
64 [Ipenomnenne cBeta. 3aKOH NMPEIOMIIEHUS CBETA 1
65 [TonmHOE BHyTpeHHEe oTpakeHue cBeTa. Mcrnonbp30BaHue MOJHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKIX |
CBETOBOJAX
66 Jlabopartophas pabota Ne 8 «MccnenoBanue 3aBUCMMOCTH yTiia MPEIOMIICHHUS CBETOBOTO JIyya OT yria |
NaJIeHUs Ha TPaHUIIE «BO3IYX-CTEKIION)»
67 VYpok-koHpepenuus "Mcnoap30BaHue MOIHOTO BHYTPEHHETO OTPAXKEHHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS |
CBsI3p"
JInH3bI M onTHYecKHe NPUOOPHI 6
68 JIun3zel. OnTHYecKas cuia JIMH3bI
69 [TocTpoenue n300pakeHH B JIMH3AX 1
70 JlabopaTtophas padota Ne 9 «Omnpeznenenne poKyCHOTO pacCTOSTHUS M ONITHYECKOM CHITBI COOMparoIieit 1
JUH3BDY
71 VYpok-koHpepenuus "OnTuyeckue TMH30BbIE MPUOOPH" 1
72 ['1a3 kak onTUyeckas cuctemMa. 3peHue 1
73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3penue" 1
Pa3noxenue 0es10ro cBera B CIieKTp 3




Pasnoxxenue Oenoro ceera B CIICKTP. Omnprtel HetoTona. CrioskeHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH

74 1
cBeTa
75 JlabopaTtophnas padota Ne 10 «OnbITHI IO pa3iokKEHUIO OEJI0T0 CBETa B CIEKTP U BOCTIPUSITHIO I[BETA |
PEeIMETOB NP UX HAOIIOJEHUH Yepe3 LIBETOBbIE (PHIBTPHI
76 VYpok-npaktukym "BoHOBbBIE CBOWCTBA CBETA: AUCIIEpCcHs], HHTepdepeHus 1 nudpakuus" 1
Pa3nen 5. KBaHTOBBIC SIBICHHA 17
Hcnyckanue u norjiomeHne cBeTa arToMoM 4
77 OmnwiTel Pe3epdopaa v rutanetapHas MoIeTb aToMa 1
78 IToctynatel bopa. Mozens aroma bopa 1
79 Hcnyckanue u noriomieHne ceera atoMoM. KBanTel. JInHelyaTbie CIEKTPhI 1
80 VYpok-npaktukym "Habitoienue cnekTpoB UCycKkaHus" 1
CrpoeHnue aTOMHOIO0 spa 6
81 PagnoakTHBHOCTE U €€ BUIBI 1
82 Ctpoenune atomHOrO siapa. Hykinonnas Moaens 1
83 PanuoaxtuBHbIe peBpanienus. M30Tomnbl 1
84 Pemenue 3anay no teme: "PaguoakTuBHbIE peBpalieHus"” 1
85 [lepuon nmonypacnana 1
86 VYpok-koupepenius "PagnoakTHBHBIE W3TyYSHHS B IPUPOE, MEIUIIMHE, TEXHUKE" 1
SlnepHble peakuun 7
87 SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOTO YHCEN 1
88 DHeprusi CBsI3U aTOMHBIX sAjiep. CBsA3b MACChl U SHEPTUU 1
89 Pemenue 3amau o reme "SAnepueie peakiun' 1
90 Peakuuu cuntesa u nenenus suep. Merounuku sneprun CosHua v 3BE37 1
91 VYpok-koHpepenuus "SAnepras snepretuka. JlelcTBUS paAlOaKTUBHBIX U3TyYE€HHUI HA )KUBbIC OpraHU3Mbl" 1
92 [ToaroToBKa K KOHTPOJIBHOM padboTe Mo TeMe "DIEKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHBIC BOJTHBI. 1




KBautoBrle aBiaeHus"

KonTtponbsHas padotraNe 3 o Teme "DIeKTpOMarHuTHOE ToJie. DIIEKTPOMarHuTHIE BOJHBI. KBaHTOBBIE

93 " 1
SIBJICHUS
Pa3nea 6. [loBTopuTe1bHO-000011a10IM I MOAYJIb
94 [ToBTOpenue, o600meHue. JlaboparopHsie paboThI MO Kypcy "B3anmoaeiicteue Ten" 1
95 [ToBTOpeHnue, 060061IeHNe. Perienne pacyeTHbIX U KaYeCTBEHHBIX 33/1a4 1o TeMe "TeruioBble mpouecchl”. |
"KIIJI TermoBbIX ABUraTeci'”
96 [Ipomexytounas arrectamus. Tect. 1
97 IToBTOopenue, o0o0meHne. Perienne pacueTHbIX U KauecTBEHHbIX 3a1a4 no Teme "KII/] anexTpoycranoBok” 1
98 [ToBTOpenue, 0606meHNE. JlabopaTopHbIe paboTHI 0 Kypcy "CBeToBbIC sIBJICHUS" 1
99 [ToBTOpenue, 0600meHne. PaboTta ¢ Tekctamu 1mo Teme "3aKOHBI COXpaHEHUsSI B MEXaHUKe" 1
100 [ToBTOpenue, o600meHne. Pabota ¢ Tekcramu no teme "Konebanust 1 BOJTHBI" 1
101 [ToBTopenue, 00o0menue. Pabora ¢ Tekctamu no Teme "CBeTOBbIE SBICHUS" 1
102 [ToBTOpenue, 0600meHne. Pabora ¢ Tekcramu no Teme "KBaHToBast u siepHas pusuka" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 10
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

Ousuka: 7 knacc:6a30Bblii ypoBenb:yueoHuk / .M. Ilepeimkun, A.1.MBanos.-3-e u3s., nepepad.-Mockasa: I[IpocBemenue»,2023.-239,[1]c.:u.

®dwusuka.8 ki: yaeonuk/ A.B.Ilepeimkun, E.M.I'yTHUK.-5-€ u3n.,crepeotun.-M.: [lpoda, 2017.-238, ,[1]c.:m.
®dwusuka.9 ki yaeonuk/ A.B.Ilepeimkun, E.M.I'yTHUK.-4-¢ U3, ,cTepeotun.-M.: [lpoda, 2017.-319, ,[1]c.:m.

METOAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJIA

Hunaktnueckue matepuansl @usuka 7 kmacce / A.E.Mapon, E.A.Mapon. — M.: U3natensctBo «Jpoday, 2014.
Hunaktnueckue matepuansl Gusuka 8§ kiacc / A.E.Mapon, E.A.Mapon. — M.: U3znarensctBo «/Ipoday, 2014.
Junaktuueckue marepuansl Guznka 9 knace / A.E.Mapon, E.A.Mapon. — M.: U3narensctBo «/Ipodar, 2014.

TemaTuuecknue KOHTPOJIbHBIE U CAMOCTOSITEbHBIE paboThl o gusuke 9 kiacc / O.M.I'pomuesa. — M.: MU3narensctBo «OKk3ameny, 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Oo6pasoBarenbHas oHIaiH matdopma «Yuu.py» http://www.uchi.ru/.
HNudopmannonno-odbpazoBarenbHas cpena «Poccuiickas snekTpoHHas mkosa» https://resh.edu.ru.
bubnuoteka Bcé mo npenmery "duszuka" http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. http://fizika-class,narod.ru

Hudpossie o6pazoBaTenbHbIe pecypchl. http:// www.openclass






