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PaGouass mporpamma 1o (Qu3HMKEe HAa YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
COCTaBJICHAa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUsS Ha 0a30BOM
YPOBHE OCHOBHOH 00pa3oBaTeIbHOW MpPOrpaMMbl, IMPEACTaBIeHHbIX B dDeaepaibHOM
rocyaapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 00111ero obpazoBanus (PI'OC
000), a takxe ¢ yuérom DenepanpHoil paboueil mporpaMmbl BocnuTanus 1 Konuenmmu
npernogaBanusi ydeOHoro mnpenmera «Duszmka» B 00pa30BaTENBHBIX OpPraHU3AIMSIX

Poccuiickon ®denepauuu, peanv3yromnx OCHOBHbIE
o01ieo06pa3zoBaTeNbHbIEC IPOTPAMMBI

INOACHUTEJIBHAA 3AITMCKA

Conepxxanue Ilporpammbl HampaBiieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH yYalllUXCsl U OpTaHU3alUI0 U3yUeHHs (PU3UKU Ha JeATeIbHOCTHON OCHOBE B
HEW YYUTHIBAIOTCS BOBMOXKHOCTH IpeaMera B peanuzanuu  tpedoBanuii. ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM W METAlpEAMETHBIM pe3yJibTaTaM OOYydYeHHs, a TaKkKe
MEXIPEAMETHBIE CBA3M E€CTECTBEHHO-HAy4YHbIX YUY€OHBIX HPEIMETOB Ha YpPOBHE
OCHOBHOT'0O 00111eT0 00pa3oBaHus

B nporpamme onpenensitoTcss OCHOBHBIE LIEJIM U3YUEHUS (PU3UKHU HA YPOBHE OCHOBHOI'O
ob11ero o6pa3zoBaHusl, INIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUIYHOCTHHIC,
MeTarnpeaMeTHbIe, TpeAMETHbIE (Ha 6a30BOM YPOBHE)

[Iporpamma ycraHaBIMBaeT paclipeiefieHue yueOHOro MaTrepuala o rojgaM o0y4eHust
(o xaccam), mpeasiaraeT MPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YYeHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUSA MPEAMETHOTO COJEpKaHUs M y4E€TE BO3PACTHBIX OCOOCHHOCTEH
yyaluxcsl, a Takke IPUMEPHOE TEMaTUUECKOE IJIAHUPOBAHHUE C YKa3aHUEM KOJUYECTBA
4acoB Ha M3YUYEHHUE KaXKJ0M TEMbI U IPUMEPHOM XapaKTepUCTUKON y4eOHON eATeIbHOCTH
yYaluxcsl, peajin3yeMou Mpu U3y4YEeHUH 3TUX TEM.

[IporpamMmma MOKeET OBITH HCIIOJIB30BaHA YUUTEISIMU KaK OCHOBA JIJISI COCTABJIECHUSI CBOMX
pabounx miporpamMm Ilpu paspaboTke paboueit mnporpamMmbl B TEMaTHUYECKOM
IJIAHUPOBAHUM JOJDKHBI OBITh YYTE€HBl BO3MOKHOCTH MCIOJIb30BAHMS AJIEKTPOHHBIX
(udpoBbIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIMXCS Y4€OHO-METOAMYECKH- MU
MarepuagaMu (MyJIbTUMEIUMHBIE TPOTrpaMMBbl, JIEKTPOHHbIE YUYEOHUKH M 3aJaUHUKH,
3JEKTPOHHbIE OUOJIMOTEKH, BUPTyaJbHbIE J1aOOpPAaTOPUHM, HWIPOBBIE IPOTrPAMMBI,
KOJUIEKIIMM LHU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), PEAM3YIOLUIUX JUJAKTHYECKUE
Bo3MokHocTH MKT, conepkanme KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00
0o0pa3zoBaHUM

PaGouas nporpamMmma He CKOBBIBA€T TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U IPEIOCTaBISIET

BO3MOXKXHOCTHU OJId p€aln3alvi pa3JIMYHbIX MECTOAUYCCKHUX MMOAXO0JO0B K IIPCIIOJaBaHUIO
(bM3HUKU IPU YCIIOBUH COXpPaHEHHUs 00s13aTeJIbHOM YacTH coJIepKaHusI Kypca



OBLLAA XAPAKTEPUCTMKA YHEBHOI O NMPEAMETA «®U3NKA~»

Kypc ¢usuku — cucTeMoob6pa3yoluil [ eCTeCTBEHHO-HAy4YHbIX y4YeOHBIX IpeJMeTOB,
NOCKOJIbKY (H3MYecKHe 3aKOHbI JieXKaT B OCHOBE IPOLIECCOB U SBJIEHWH, HM3y4dyaeMbIX XUMHUEH,
6uoJiorvel, acTpoHoMHel U dusndeckon reorpadpueid PusmkKa — 3TO NpeaMeT, KOTOPbIX He TOJbKO
BHOCUT OCHOBHOM BKJIaJ| B €CTECTBEHHO-HAYYHYH KapTHUHY MHPA, HO U NMPEAOCTABJISAET HauboJiee
siCHble 00pas3ibl MPUMEHEHHUSI HAYYHOTO MeTO/la MO3HaHUs, T € Cocoba MoJydeHUsI JOCTOBEPHBIX
3HaHUU o Mupe HakoHel, ¢usuka — 3TO NpejMeT, KOTOPbIH HapsaAy C APYTMMH eCTeCTBEHHO-
Hay4YHBIMU [IpeiMeTaMH J0JKEeH JJaTh LIKOJIbHUKAM IIpeJicTaBJeHUe 00 yBJIeKaTEeJbHOCTH HAyYHOTO
HCCIeJOBaHUS U PAZOCTH CAMOCTOSITEJIbHOTO OTKPBITHUSI HOBOTO 3HAHUSA

OJiHa U3 rJIaBHBIX 33/1a4 PU3UYECKOTO 06pa30BaHUs B CTPYKTYPE 0611ero 06pa3oBaHUs COCTOUT B
GopMHUpOBAaHUU €CTECTBEHHO-HAay4YHONW TIPaMOTHOCTU U HHTepeca K HayKe y OCHOBHOW MaccChbl
o0y4YarlLuXcsl, KOTOpble B JaJjbHellleM OYAyT 3aHATbBl B CaMbIX pa3HOOoOpa3HbIX cdepax
JesTeabHOCTH. HOo He MeHee BaXXHOU 3ajjauyeill SABJISIETCSA BBISIBJIEHHE U MOATOTOBKA TaJIAHTJIMBbBIX
MOJIOJbIX  JIFOJEW [JJIs TNPOJOJDKEeHUs 00pa3oBaHUS M JajbHellied mnpodeccuoHaNbHOU
JesiTebHOCTU B 006JIaCTHU eCTEeCTBEHHO-HAy4YHbIX MCCAEJ0BAaHUN U CO3JaHUU HOBBIX TEXHOJIOTUN
CorsiacHO HPUHSAATOMY B MeXJyHapoJHOM coo0liecTBe ompepesneHUto, «EcTecTBeHHO-Hay4Has
rpaMOTHOCTb - 3TO CIOCOOGHOCTH 4YeJIOBeKa 3aHWMaTh AKTHBHYIO TPaXKAAHCKYI0 MO3WUIMI0O IO
00I1eCTBEHHO 3HAaYMMBIM BOIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMM HayKaMH, U ero roOTOBHOCTb
HHTEepecoBaTbCs €CTeCTBEHHO-HAayYHbIMU uJessMH HayyHO TrpaMOTHBIM 4YeJlOBEK CTPEMHUTCS
y4acTBOBAaTb B apr'yMeHTHUPOBAHHOM OOCYKJeHUU IP06JIeM, OTHOCSIIUXCS K eCTECTBEHHBIM HayKaM
Y TEXHOJIOTUSAM, YTO TPeOGyeT OT HEero CJeAyHLUIUX KOMIEeTEHTHOCTEeH:

—Hay4YHO O0O'bsSICHATD SABJIEHUS],
—OLIEHUBAaTb U NOHUMAaTb OCOGEHHOCTH HAYYHOI'O HCCJIEJOBaHHS,
—MUHTEePHPETHUPOBATH JJaHHbIE U UCII0JIb30BaTh HAy4YHbIe J0Ka3aTeJ IbCTBA JAJ1s I0JYYeHHS BbIBOJLOB»

W3yyenne puU3UKH CIOCOGHO BHECTH peIlAOIMN BKIa/J B QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOH
rPaMOTHOCTH 06Yy4YaroLUNXCs

LEE/IM U3YHEHUA YYHEBHOI O NMPEAMETA «®U3UNKA~»

Leny n3ydyeHusi PU3NKH HA YPOBHE OCHOBHOTO 061ero o6pa3oBaHus onpeesieHbl B KoHnennuu
MpernoJiaBaHus yue6HOro npegMeTa
«®usnka» B 06pa3oBaTeJbHbIX OpraHu3anusax Pocculickol Penepanny, peaJusyoLUX OCHOBHbIE
o61eo6pa3oBaTe/sbHble NPOrpaMMbl, yTBepXAEHHOW pemeHueM Kosernu MuHHcTEpCTBa
npocelneHus Poccuiickoit @egepanuu, npotokos ot 3 gekabps 2019 r Ne [IK-4BH

Llesin n3ydyeHust PU3UKHU:

—InpHuobGpeTeHNe MHTepeca U CTPeMJIEHHS O0yYalUMXCsd K HAYYHOMY H3YYEHHIO NMPUPOJBI,
pa3BUTHE UX UHTEJJIEKTYaJbHbIX U TBOPUYECKUX CIIOCOGHOCTEMH;

—Ppas3BUTHeE NIpeJICTaBJEHUH 0 HAYYHOM MeTOo/le MO3HAHUA U GOPMUPOBAHUE UCCIEe0BATEIBCKOIO
OTHOLIEHHUS K OKPY?KAIOIUM SIBJIEHUSM;

—dopMHUpOBaHHE HAYYHOI'0 MHUPOBO33PEHHA KaK pe3yJsbTaTa U3yYeHHS OCHOB CTPOEHUs
MaTepHuH U pyHJAaMeHTaJIbHbIX 3aKOHOB PpU3NKH;

—dopMupoBaHUe NpeACTAaBJIEHUN 0 posau GU3HUKU JJI Pa3BUTHUSL JPYyTUX eCTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

—pa3BUTHE NIPELICTABJIEHUNA 0 BO3MOXKHBIX chepax 6yayLelt mpodeccHoHaIbHOHU AeATEeTbHOCTH,
CBSI3aHHOU ¢ GU3HKOH, NOArOTOBKA K JJaJIbHEHIIIeMy OOy4YEHHUIO B 3TOM HallpaBJIEHUU
JlocTrkeHue 3THX IjeJiell Ha YPOBHE OCHOBHOTO 06111ero o6pa3oBaHUs 06ecreynBaeTCs
pelleHMEeM CAeAYIOIMUX 3a/ay:

—npuoGpeTeHUe 3HAaHUU O JUCKPETHOM CTPOEHHH BeleCcTBa, O MeXaHUYeCKHX, TEIJIOBBIX,
3JIeKTPHUYECKUX, MarHUTHBIX U KBAaHTOBBIX sIBJIEHUAX;

—npUuoGpeTeHHUe YMEHUH ONMUCBIBATh U OOBSCHSATh QU3NYECKUE SIBJEHHs C UCIOJIb30BaHUEM
MOJIyYeHHbIX 3HaHUH;

—OCBOEHHE METOJI0B pellleHUs] NPOCTEeHIIUX pacuyéTHBIX 33/a4 C HCIO0JIb30BaHUEM (PHU3UYECKUX
Mo/ieJiel, TBOpPUYECKHX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/ay;

—pas3BUTHe yMeHHU HaA6JIAATh NPUPOAHBbIE SBJEHHUS W BBINOJHSATH OMNBITHI, JIAGOPATOPHBIE
paboThI ¥ 3KCIIEPUMEHTAJbHbIE UCCIE0BAHUSA C UCIOJIb30BaHUEM U3MEPUTENBHBIX TPUGOPOB;
—ocBoeHHe INpHUéMOB paboTel ¢ HHPopMauued JU3NYECKOTO CcoAep>KaHUs, BKJOYas
HH$OpPMaALMI0 O COBPEMEHHBIX AOCTHXKEHHUAX PU3INKH; aHAJIM3 U KPUTUUYECKOe OlleHUBaHUe

nHpopMaIuy;

—3HaKOMCTBO co cdepaMu npodecCUOHATBbHON [JeATeJbHOCTH, CBA3aHHBIMU C QU3UKOH, U
COBpPEeMEHHBIMH TeXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JOCTUXKEHHUAX GU3NUECKON HayKHU



MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE
B cootBerctBru ¢ ®I'OC OOO dusuka siBisieTcs 00s13aTeIbHBIM IPEAMETOM Ha YPOBHE

OCHOBHOTO 00111ero oOpa3oBanus JlaHHas mporpaMma IpeayCcMaTpuBaeT U3yueHue HGU3NKU
Ha 6a30BOM ypoBHE B 00béMe 238 4 3a Tpu rojga oOydeHus 1O 2 4 B Henelro B 7/ u 8
KJjaccax v 1o 3 4 B Hezleo B 9 kiacce. B TeMaTuyeckoM MIaHUPOBAHUM 1711 7 U 8 KJIACCOB
MpEeAnoaraeTcsi pe3epB BpEMEHU, KOTOPBIA YUUTEIb MOXET UCITOJIb30BaTh 110 CBOEMY
YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIbHO-0000IIAIOIITUI MOTYJIb.

COAEPXAHME YHEBHOTIO NPEAMETA «®UIUKA»

7 Knacc
Pa3zjnen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KAIOLIEro MUpa
®dusuka — Hayka o npupone SBiaeHus pupobl (MCl) dusznyeckue sIBICHUA:

MEXaHUYECKHUE, TENJIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BeauuuHbl. 3mMepenue puznueckux BeauduH. PU3ndyeckue npuoopsl
[HorpemHocTe usmepeHuii. MexxayHapoaHas CUCTEMa €AUHMUII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAayKHM H3ydaroT Hpupoay. EcrecTtBeHHO-
Hay4YHbI MeETOJ IIO3HaHMs: HaOJIIOJEHHE, II0OCTAaHOBKAa HAy4yHOro BOIIPOCa,
BBIIBHOKCHUE THUIOTE3, HJKCIIEPUMEHT II0 IIPOBEpPKE THUIIOTE3, OOBsICHEHHE
HabOmr0aeMoro sBiieHus. Onucanue GU3NYECKUX SIBJICHUN C ITIOMOIIBIO MOJIEJICH.

Hemoncmpayuu

1 Mexanunueckue, TEILUIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS

2 dusnveckre NpudOPHI U TIPOIIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

HU(POBBIM MPUOOPOM

Jlabopamopnuwsie pabomeot u onvimuor

1 Onpenenenue EHBI ICICHUS ITIKAJbl U3MEPUTEIILHOTO TIpHOopa

2 VI3MepeHue pacCTOsTHUI

3 MUN3mepenune o0bEMa )KUAKOCTH U TBEPAOTO Tea

4 OnpenenieHre pa3MepoB MabIX Tell

5 M3mepenue temmepaTypbl HpH IOMOIIM >KHUJIKOCTHOTO TEPMOMETpa U JaTyuKa

TEMIIEPATYPbI
6 IIpoBeneHne UccIenOBaHUs 110 TPOBEPKE TUMOTE3bI: TATbHOCTH ITOJIETA MIAPHUKa,
MMYIIEHHOTO TOPU30HTAIBHO, TEM OO0JbIIE, YeM OOJbIIIe BHICOTA ITyCKa

Pa3nen 2. [lepBoHayajibHbIE CBeJIeHNS 0 CTPOEHHHU BellleCTBa

CTpoeHue BelIecTBa: aTOMbl W MOJIEKYJIBI, X pa3mepbl OTBITHI, TOKa3bIBAIOIINE
JIIMCKPETHOE CTPOEHHUE BEIIECTBA

JIBm>xenune dactull BeniectBa CBsI3b CKOPOCTH ABUKEHHUSI YACTHUIL C TEMIIEPATYpPOMt
BpoynoBckoe  aBuxkenwe, auddysuss BzaumopelicTBHe yacTUIl  BelecTBa:
OPUTSKEHUE U OTTAJIKUBAHUE

ArperaTHbIE COCTOSIHUS BEIIECTBA: CTPOCHUE Ira30B, )KUJIKOCTEH U TBEPIBIX
(kpucTamIM4YecKux) Tena. B3auMocBs3b MeXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

Hemoncmpayuu

1 HaGmronenrne OpoyHOBCKOTO JBHKCHUSI.

2 Habnronenue nuddy3umn
3 HabGmronenue siBIeHUM, OOBACHSIONIUXCS IPUTSHKEHUEM HJIH OTTaIKUBAaHUEM

HaCTHUIl BCUICCTBaA
Jlabopamopnusie pabomst u onvimot

4



1 Ouenka aguameTpa aToMa METOJIOM PsIOB (C UCIONIb30BaHUEeM (GoTorpaduii)
2 OnbITH IO HAOJIOICHHUIO TEIJIOBOTO PACIIMPEHHS Ta30B
3 OnbITHI O OOHAPYKEHUIO ASUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSIKCHUS

Paznen 3. /IBUKeHHe H B3aUMOAelicTBHE TeJl

Mexannyeckoe nsmkeHue PaBHOMeEpHOE W HepaBHOMEpHOE ABuKeHHE. CKOPOCTh
CpenHsis CKOpPOCTb IIpU HEPAaBHOMEPHOM JBWXKEHMHU. Pacuér myTh u BpeMeEHHU
JBVKCHUS.

SIBnenne mHepuuu. 3aKOH MHEpUHMM. B3ammoneicTBue Ten Kak NpUYMHA U3MEHEHUS
CKOpPOCTH JBMKEHHUS Tell. Macca kak Mepa MHEpTHOCTH Teia. I1imoTHocTs BemecTBa. CBsI3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUILIE 00bEMA BElEeCTBa.

Cuna Kak XapakTepUCTHKa B3auMozaelcTBus Ten Cuiia ynpyroctd M 3akoH I'yka
HM3Mepenue criibl ¢ NMOMOLIBIO AUHAMOMETpa fIBJIeHUE TATOTEHUs U CUJIa TSIKECTH
Cuna tspkectu Ha npyrux miaHetax (MC) Bec tena HeBecomocTs CriokeHue cui,
HaIlpaBJICHHBIX MO OJIHOW IpsiMoi. PaBHonelcTByromas cui. Cuina tpenus. TpeHnue
CKOJIb)KEHMS U TpeHue nokosi. Tpenue B npupose u rexnuke. (MC)

Jemoncmpayuu

1 HabGnroienne MexaHu4ecKoro IBMKEHUs Tena

2 VI3MepeHue CKOpOoCTH NpsIMOJIMHEHOTr O BrkeHus: 3 Habmonenue

SIBJICHUSI THEPLUU

4 HaOmoaeHne U3MEHEHHs! CKOPOCTHU MPU B3aUMOJIEUCTBUU Tl

5 CpaBHEHHE Macc 110 B3aUMOJEHCTBUIO TE

6 CioxxeHue cuil, HallpaBJIE€HHBIX 10 OJHOU MPsIMOit

Jlabopamopnusie pabomst u onvimot

1. Onpenenenne CKOPOCTH PaBHOMEPHOI'O JABHMXKEHMS (IIApUKa B KUJKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOUIIA U T T )

2 OmnpenienieHre cpeaHel CKOPOCTH CKOIBKEHHUSI OpyCKa HIIH IapuKa 110 HaKJIOHHON
MIJIOCKOCTH

3 OnpeneneHue MIOTHOCTH TBEPIOTO TeNa

4 OnbIThL, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD pacTshKeHUs (AedopMaiun) Npy>KUHbI OT
MIPUII0KEHHOU CHUJIBI

5 OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHUIIBI
JIaBJICHMS M XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

Pa3znen 4. /laBjieHue TBEPABIX TeJI, (KUAKOCTENH U ra3oB

JaBnenme. CnocoObl yMEHBIIEHHWS H yBEIHMYEHHWs naBlieHWs. JlaBineHwe rasa.
3aBUCHUMOCTH JaBJIEHUS ra3a or o0béMa, Temneparypsl. llepenada naBineHus TBEPIBIMU
TeJaMu, SKUJAKOCTIMUA W ra3zamMu. 3akoH Ilackamns. IIlHeBMaTHyeckHMe MalIWHBI.
3aBUCHUMOCTh JaBJICHUS OJKUJIKOCTH OT TIIyOMHBL. ['HMIpocTaTHyeckuil mapajiokc.
Coobmaromuecs cocyasl. ['uapaBinyeckue MEXaHU3MBI.

ATtMocdepa 3emnn u armocepHoe napienue [IpuanHBI CymiecTBOBaHUS BO3AYITHOU
obomoukn 3emum. OmnbiT  Toppuuemnu. W3mepenue armochepHOro IaBICHHUS.
3aBUCHUMOCTh aTMOC(EpPHOTO AaBJICHUSI OT BBICOTHI HaJl ypoBHeM Mops. [IpuGopsl mis
U3MepeHus aTMOC(PEPHOro TaBICHUS.

JlelicTBUE >KMIKOCTA M Tra3a Ha IOTPYKEHHOE B HUX TeEJO. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten. Bo3ayxoruiaBanue.

Hemoncmpayuu

1. 3aBucuMOCTbH naBJIEHMS ra3a OT TEMIIEPATYPHI

2 Ilepenaua naBieHUs KUJIKOCTBIO U Ta30M

3 Coobmraronrecst CoCybl



4 T'mapaBIUUEeCcKUM MIpece

5 IlposiBiienne necTBUs aTMOC(EpHOTO TaBIeHUS

6 3aBHCUMOCTB BBITAJIKUBAIOIIECH CHIIBI OT 00bEMa MOrPYy>KEHHOM YacTH Tea U
IJIOTHOCTH JKUIKOCTHU

7 PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BHITECHEHHOM KUIKOCTU

8 YcioBue niaBaHus Tel: IUIABAaHUE UJIU TIOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS IIJIOTHOCTEN Tena U KUJIKOCTH

Jlabopamopnusie pabomst u onvimot

1 HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJl€ OT 00BbEMA MOIPYKEHHON B KUJIKOCTh

qacCTHu TCiaa

OnpeneneHre BBITAIKUBAIOLICH CHJIBI, JICUCTBYIOLICH Ha TEJIO, MOTPY>KEHHOE B
>KUJIKOCTh

3 TIlpoBepka HE3aBUCHMOCTH BBITAJIKUBAIONICH CHIIBI, JCHCTBYIONICH Ha TEJIO B
JKUIKOCTH, OT MacChl Teja

4 OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIICH CUIIBI, IEUCTBYIONIEH Ha
TEJIO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOMN B )KUIAKOCTh YACTH TeJa U OT INIOTHOCTH
JKUJIKOCTH

5 KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJKU M ONpeAesieHue eé
rpy30I0IbEMHOCTU

Pa3nen 5. PaboTra u MOIIIHOCTH. DHEPIrUus

Mexanunueckas padora MolHoCTb

IIpocthie MexaHU3MBI: pblyar, OJ0K, HaKJIOHHAs MiockocTh [IpaBuino paBHOBecus
ppryara IlpuMmeHeHue mpaBuia paBHOBECHsS pbluara K OJIOKYy «30J0TO€ IpaBUIIO»
mexanuku KIT/] npocteix mexann3moB [IpocTeie MexaHU3MBI B OBITY U TEXHUKE

Mexannueckass sHepruss KuHeTmueckas M moTeHIuManbHas 3Heprus. lIpespaiienue
OJIHOTO BHJa MEXAHUYECKON DHEPIUHU B APYroil 3aKOH COXPAHEHHUS JHEPTUU B MEXAHUKE

Hemoncmpayuu

1 IIpumepsl IPOCTHIX MEXAHU3MOB

Jlabopamopnusie pabomst u onvimol

1 Onpenenenue paboThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUHU TeJIa 110

TOPU30HTAJIbHON ITOBEPXHOCTH.

2 VlccnenoBaHue yCJIOBUI paBHOBECHS pbluara.

3 Usmepenune KI1/] HakIIOHHOM TIJIOCKOCTH

4 N3ydeHue 3aKOHa COXpaHEHUs] MEXaHUYECKON SHEepruun

8 kiace

Pa3znen 6. TensioBble siBJIEHUS

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOpPUU CTPOCHHUS BEILECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Moaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammnaeckue
u amopdHubie Tena OObSICHEHUE CBOMCTB Ta30B, )KHUJIKOCTEH M TBEPIBIX TEJl HA OCHOBE
MOJIO’KEHUM MOJIEKYJISIPHO-KUHETHYECKON Teoprur. CMauuBaHHUE U KalTMJUISIPHBIC SIBJICHUS.
TennoBoe pacIMpeHue U CKaTUe.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABM)KEHUSI YaCTHILI.

Buytpennsis sneprusi CriocoObl M3MEHEHHSI BHYTPEHHEH SHEpPIrHH: Teruionepenaya u
coBepIeHue padoThl. Busl Teruonepenaun: TEIIOMPOBOIHOCTh, KOHBEKIIUS, U3ITyYCHUE



KommgecTBo TennoTs! Y AenbHas TEIIOEMKOCTh BeIeCcTBa. Temioo0MeH U TeIIOBOe
paBHOBecHue YpaBHEHHE TEIUIOBOro OanaHca. [InaBienne u oTBep/ieBaHHUE.
KPUCTAJJIMYECKUX BEIIeCTB. Y ieNbHas TerioTa rasnenus. [lapooGpasoBanue u
kouneHcanus. Mcrmapenne (MC) Kunenue. Y nenpHas TemioTa napoodpa3zoBaHusl.
3aBUCHMOCTh TEMITEPATYPHI KUIICHHS OT aTMOC(HEPHOTO JaBIICHUS.
BiaxxHocTh BO31yXa

OHeprus TonauBa Y AeIbHas TENJI0Ta CrOPAHUS
[Ipunnune! padots! TeruioBbix aBurarteneit KITJI rennoBoro nBurarens. TennoBsie

JIBUTATEJIN U 3allluTa OKpykaromieu cpeasl (MC)
3aKOH COXpaHEHUs U NPEBPALEHUS SHEPTUU B TEIUIOBBIX Ipo- 1eccax (MC)
Hdemoncmpayuu
1 HaGnroneHrne OpOyHOBCKOTO JBHXKCHUS
2 HaGnronenue nuddysuun
3 Habmronenue siBJieHUH cCMayMBaHUSI U KaIWJUISIPHBIX SIBICHUH
4 HaOmroieHre TEeTIOBOTO PACUIMPEHUS TEI
5 M3MeHeHue 1aBlieHus Ta3a Mpu U3MEHEHUU o0bEéMa U HarpeBaHUH WU
OXJIXKICHUU
6 IlpaBuiia U3MEpEHUsT TEMIIEPATYPHI
7 Bunpbl Terionepeadyn
8 OxJnaxaeHne Ipyu COBEPIICHUH padOTHI
9.HarpeBanue npu coBepuIeHHH pa0OThl BHEITHUMH CHUIIAMH
10 CpaBHeHUE TEIIOEMKOCTEH pa3IMUHbBIX BEIIECTB
11 HaGmroneHue KUIIEHUS
12 HaGiroieHne MocTosHCTBa TeMIepaTyphl IPH MJIaBJICHUU
13 Mopenu TEIUIOBLIX ABUTATENEH
JlabopamopHbie pabomul u onvimul
1 OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSHKEHUST
2 OnbITHI 11O BRIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM MJIU caxapa
3 OnbITHI IO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, )KUAKOCTEH U TBEPABIX Tel
4 OnpeneneHue TaBIeHUS BO3AyXa B OaJJIOHE IITIpHUIla
5 OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHUSI BO3/JyXa OT €ro o0béma u

Harp€BaHUs U OXJIAXKIACHU .

6 HpOBCpKa TUNOTE3bl TMHEHHON 3aBUCUMOCTH JIJINHBI CTOJIOMKA KNIKOCTHU B

TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl

7 HaGmroieHue u3MeHEeHUs BHYTPEHHEH SHEPTHU Teja B pe3ybTare Terlonepeaayn
1 pabOThI BHEIITHUX CHJI

8 HccnemoBanue siBICHUS TETIOO0OMEHA TPU CMEIITMBAHUHT XOJIOJTHOW M TOPSTICH
BOJIBI

9 OmnpetenieHre KOTUYECTBA TEIUIOTHI, MOJIYYSHHOTO BOJIOH TTPH TEIIOOOMEHE C
HarpeThIM METAJUTHYSCKUM ITUITHHIPOM

10. OnpeneneHure yaeabHON TEINIOEMKOCTH BEIIECTBA

11. UccnenoBaHue npoliecca UCIapeHus

12 Onpenenenne OTHOCUTEIBHON BIAKHOCTH BO3TyXa

13. Onpenenieane yaenbHON TETUIOTHI TIABICHUS JIhAa

Pa3nen 7. djekTpuyecKkre U MArHUTHBIE SIBJIEHUSI
Onextpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsAnoB. B3anmopelicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTD CHIIBI B3aUMOJICUCTBUS 3aPSIKEHHBIX TEJI OT BEJTMYUHBI

3aps/IOB U PACCTOSIHUS MEXKIY TEJIaMU).



Onexrpuueckoe noie Hanpsok€HHOCTH 3nekTpuyeckoro nois IpuHnun cynepno3unuu
JICKTPUUCCKUX mnosiel (Ha Ka4YeCTBEHHOM YPOBHE)
Hocutenu snexkrpuyeckux 3apsaoB DJIEMEHTAPHBIN 3yieKTpuye- ckuil 3apsa CTpoeHue
aroMa [IpoBOAHUKYN U TUZIJIEKTPUKU 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3apsiaa
DJIEKTPUYECKUIT TOK YCIIOBUS CYIIECTBOBAaHMS JJIEKTPUYECKOrO TOKa VCTOYHMKH
IIOCTOSIHHOI'O TOKa JIelicTBUSI 3JIEKTPUYECKOr0 TOKA (TEIIOBOE, XMMUUECKOE, MArHUTHOE)
DJIEKTPUYECKAM TOK B JKHJIKOCTAX M ra3ax
Onexktpuueckass uenb Cuna Toka OiekTpudeckoe HamnpsbkeHue ConpoTHBIICHUE
NPOBOJHUKA Y JEIbHOE COINPOTHUBJIECHHUE BellecTBa 3akoH Oma Ui ydacTKa LENnu
ITocnenoBarenbHOE U IAPAILICIIBHOE COSAUHEHHUE IIPOBOJHUKOB
Pabora 1 MOUTHOCTH 3eKTpruueckoro Toka 3akoH Jxoyns— JleHna DinekTpuueckue
LIENHU U IOTPEOUTENH IEKTPUUECKON dHEP- r'nM B ObITy KOopoTkoe 3aMbikaHue
ITocTtostHHBIE MarHUTHl B3anmoneicTBuEe IOCTOSHHBIX MarHu- TOB MarHuTHoOe moie
MarauTHoe 1ose 3eMiIM 1 €ro 3Ha4eHue Ui »ku3HU Ha 3emuie OnbIT Dpcrena MarautHoe
I10JI€ DJIIEKTPUYECKOro Toka IIpuMenenne aeKkTpoMarauToB B TeXxHuKe /lelicTBue mar-
HUTHOTO I0JI1 Ha IPOBOJHUK C TOKOM DJIEKTPOJABUIATENb ITOCTOSH- HOI'O TOKa
Hcnonb3oBaHue 37€KTPOABUTATENIEN B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE

Onbitel  @apanes SBineHue snekTpoMarHUTHOM uHAYKUUMU [lpaBuno Jlenua
Onektporeneparop CrocoObl MOMYUYCHUS SJICKTPUUYECKON PHEPrUuM DJIEKTPOCTAHIIMU Ha
BO300HOBJIIEMBIX UCTOUYHUKAX YHEPTUU

Hemoncmpayuu

1 Dnextpuzamus Ten
2 ]JIBa posia SIEKTPUUYECKHUX 3apsiI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEI
3. YcTpoiicTBO U AeicTBHE dIEKTpOCcKoIa 4
DNEeKTpOCTaTUYECKask UHAYKIUS
5 3aK0OH coxXpaHeHUs dIEKTpUYEcKuX 3apsioB 6 [IpoBoguuku u
JIUDJIEKTPUKHU
7 MojnenupoBaHHU€e CUJIOBBIX JUHUI JIEKTPUUECKOTO MO
8 MICTOYHUKY TTOCTOSTHHOT'O TOKA
9 JleiicTBus snekTpruueckoro Toka 10 DiekTpuueckuii ToK
B kuakocTu 11 I'a30BbIi pazpsin
12 N3mepeHue CUIIbl TOKa aMIepMeTpOM
13 M3mepeHue 3JIeKTPUIECKOTr0 HAMIPSDKEHHS BOJIBTMETPOM
14 PeoctaT u Mara3uH CONpPOTUBIICHUH
15 B3anMopelicTBHE MOCTOSIHHBIX MarHUTOB
16 MonenupoBaHHe HEBO3MOKHOCTH Pa3/ICIICHHS MOJIFOCOB MarHUTa
17. MonenupoBaHUe MarHUTHBIX TTOJIEH TTOCTOSTHHBIX MarHUTOB
18 OmwiT Dpcrena
19 MarauTHOE TI0JIe TOKa DIEKTPOMAarHuT
20 JleficTBHe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM 21
DNEeKTpOABUTATEND TOCTOSIHHOIO TOKA
22 VccnenoBaHue SIBIICHUS DJIEKTPOMAarHUTHON WHTYKITHH.
23 OnbiTel Dapajest
24 3aBUCHMOCTH HaIpPaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3HUKHOBEHHUSI.
25 DnekTporeHeparop MoCTOSHHOTO TOKa

Jlabopamopnsie padbomuvt u onvimoi

1 OnbITHI 110 HAOTIOACHUIO AIEKTPHU3ANUN TEJI HHIYKIIMECH U TIPU CONTPUKOCHOBEHUH

2 HccnenoBanue neiCTBUS SIIEKTPUYECKOTO TI0JISI HA TIPOBOJHUKU U JUAIICKTPUKHU

3 COopka u mpoBepka paboTHI AIEKTPUIECKON MU MOCTOSTHHOTO TOKa
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4 smepeHune U peryJaupoBaHUE CUJIbI TOKA

5 M3mMepeHue u peryianpoBaHUe HAIIPSKEHUS
6 MHMccrmenoBanue 3aBUCHMOCTH CWJIBI  TOKa, MAYIIErO 4Yepe3 PpPe3ucTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAIIPSIYKEHUS HA PE3UCTOPE
7 OnsITbl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTb  3JIEKTPUYECKOIO  CONPOTUBIICHUS
IIPOBOJHHMKA OT €r0 JUIMHBI, IIJIOIIaAH IIOIIEPEYHOr0 CEUYEHUS U MaTepuasa
8 IIpoBepka npaBuia CIOKEHHS HAMPS)KEHUI TIPH TTOCIIEA0BATEIIHbHOM COCIUHEHUU
JIByX PE€3UCTOPOB
9 IlpoBepka mpaBuiIa 715l CUIIBI TOKA MPU MApAIEIbBHOM COSMHEHHH PEe3HCTOPOB
10 Onpenenennie pabOTHI IIEKTPUUECKOTO TOKA, HIYIIEI0 Yepe3 pe3UCTOP
11 Onpenenenne MOITHOCTH  3JIEKTPUYECKOT O TOKA, BBIIEISIEMON HA pE3UCTOpE
12 MHccnemoBaHue 3aBHUCHMOCTA CHJIBI TOKa, HWJIYIIETO 4Yepe3 JIAMIIOYKYy, OT
HaIIPsKEHUs Ha HEeH
13 Ompeneneuue KI1/] narpeBaress
14 VccnenoBanue MarHUTHOI'O B3aUMOJEHCTBHUSI IOCTOSIHHBIX MarHUTOB
15 HM3ydeHue MarHUTHOIO IOJISI ITOCTOSIHHBIX MAarHUTOB HNPU UX OOBEAWHEHUU U
pas3aeseHuu
16 MccnenoBaHue AeCTBUS 3JEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEIIKY
17 OnbITHl, AEMOHCTPUPYIOILIHME 3aBUCUMOCTD CUJIbI B3aUMOAEHCTBUS KAaTyILIKU C TOKOM
Y MarHuTa OT CHJIbl TOKA U HAIIPaBJICHUs TOKA B KaTyIIKe
18 M3yuenue neicTBUSl MAarHUTHOIO 1011 HA IIPOBOJHUK C TOKOM.
19 KoHctpyupoBaHue u u3ydeHue paboThl 3JIEKTPOABUTATENS
20 Uzmepenue KI1/] anexTpoaBuraTeIbHON yCTaHOBKH
21 OmubITHI IO WCCIICIOBAHUIO SIBIICHHS DJIEKTPOMArHUTHOW WHIYKIIMHU: UCCIIEIOBaHUE
VM3MEHEHUN 3HAUYE€HUS U HallpaBJICHUsI HHAYKIMOHHOTO TOKa

9 kiacc
Pa3znen 8. MexaHu4yeckue siBJICHHUSA
Mexannyeckoe JBukeHne MarepuanbHas Touka Cucrema otcuéra OTHOCUTEIBHOCTD
MEXaHUYECKOro JIBUKEeHUsI PaBHOMEpHOE NpsIMOJIMHETHOE ABUKeHrue HepaBHoMepHOE
npsiMOJIMHEWHOE ABMKeHue. CpelHsIsi 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JIBUKEHUH

VYckopenne PaBHOyckopeHHOE TMpsMOJuHEHHOoe aBukeHue CBoOoJHOE TMajeHue
OmnprtTel Nanunes

PaBHOMepHOe nBHKEHME 1O OKpY>kHOCTU Ilepnoa u yactora obpamienus JluneitHnas u
yrioBasi ckopocTu LleHTpocTpeMUTENBHOE YCKOPEHUE

IlepBriii 3akoH HproTrona Btopon 3akoH Hprorona Tperuin 3akoH HproTona
[TpuHIIMII cyneprio3unuu CUi

Cuna ynpyroctu 3akoH ['yka Cuita TpeHus: cujia TPEHHS CKOJIBLXKSHUS, CHUJIa TPEHUSI
MOKOs1, APYTrUe BUIbI TPEHUS

Cuna TSKEeCTU U 3aKOH BCEMHUPHOT'O TSITOTEHUs. Y CKOpEHHE CBOOOTHOIO MaJIeHUs.
JBmwxkenune tuianetr BOkpyr Comama. (MC) IlepBas KocMuU4YecKass CKOPOCTb.
HesecomMocTh 1 neperpys3ku.

PaBHOBecue MarepuanbHOU TOYKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEINIEHHON OCBIO BpamieHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena U3menenne umiynsca IMnynbce cuiibl 3aKOH COXpaHEHUSI UMITYJIbCa
PeaktuBnoe nmwxenune (MC)

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSHKECTH, YHIPYrOCTH, TPECHHS.
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Ces3p osHepruu u pabotrel. IloTeHmuanbHasi »HEprust Teja, NOAHSITOTO Hal
IMOBEPXHOCTBIO 3eMiin IloTeHumanbHas sHeprusi cxarod npykuHbl. KuHerndeckast
sHeprus. TeopeMa O KMHETHYECKOW JSHEPrUM. 3aKOH COXPAHEHHUS MEXAHWYECKOM
SHEPIUH.
Hdemoncmpayuu
1 HaGmroneHne MeXaHM4eCKOro IBUKEHHUsI TeJla OTHOCUTENIBHO Pa3HbIX TeJl OTCUETa
2 CpaBHeHuE IyTeHl U TPAEKTOPUM IBUKEHUS OJHOTO U TOIO XKe Tesa
OTHOCHUTEJIbHO Pa3HBIX T€J OTCUETA
3 MH3mepenue CKOPOCTHU U yCKOPEHUS NPAMOINHEHHOIO JBUKEHUS
4  VccnenoBaHue NPHU3HAKOB PAaBHOYCKOPEHHOTO IBUYKEHUS
5 Habmoaenue ABUKEHHS Tella 10 OKPY>KHOCTH
6 HaOmronenne MEeXaHMYECKHUX SBJICHUM, MTPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM H YCKOPEHHOM JIBUJKEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3UKHU
7. 3aBHCHUMOCTb YCKOPEHHMs TeJla OT MacChl TeJla U JeHCTBYIONIEH Ha HETO CHIIbI
8. HalGmroneHnue paBeHCTBa CHII IIPU B3aUMOJCHCTBUU TEI
9. H3meHeHue Beca Teja IIPU YCKOPEHHOM JBUYKEHUU
10. Ilepenaya nmmyJsbca Npy B3auMOJAEHCTBUY Tell
11.IIpeoOpa3oBaHust SHEPIUU IPU B3aUMOJIEHCTBUH Tell
12.Coxpanenure uMIyabca IIpu HEYNIPYTOM B3aUMOJICHCTBUH
13.Coxpanenue uMimyiabca IIpu aOCOJIOTHO YIIPYTOM B3aMOACHCTBUU
14 . HaGmroaeHne peakTUBHOTO JIBUYKCHUS
15.CoxpaneHre MeEXaHNUYECKOI IHEPTUU NPU CBOOOTHOM MaJAEHUU
16. CoxpaHeHHEe MEXaHMYECKOH YHEPTUH TTPU IBHKEHUH Teja MO/
JIEUCTBUEM TIPYKUHBI
JabopamopHbie pabomul u onvimul
1 KoHcTpyupoBaHue TpakTa JJisl pa3rOHa U JaJbHEHIIEr0 PaBHOMEPHOIO [BHKEHHS
HIapUKa WU TEJIEHKKHU
2 Omnpezenenue cpeaHel CKOPOCTU CKOJIbXEHHUsI OpycKa WIIM JIBU- JKEHMs LIapHKa 10
HAKJIOHHOM INIOCKOCTH
3 Ompenenenre yCKOpPEHUs Tela MPH PaBHOYCKOPEHHOM JIBFDKE- HUHU 110 HAKIOHHOM
IIJIOCKOCTH
4 VccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKO- PEHHOM JABH)KEHUU
0e3 HaYaJIbHOM CKOPOCTH
5 IlpoBepka TUNOTE3BI: €ClIM MNPU PABHOYCKOPEHHOM JBMIKEHUM 0€3 HaudaJlbHOMU
CKOpPOCTH TIyTH OTHOCSATCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MPOMEKYTKH BPEMEHH OJIMHAKOBBI
6 HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHS CKOJIBXKEHHUS OT CH- =JIbl HOPMaJIbHOTO
JIaBJICHUS
7.0npenenenne K03pHUITMEHTA TPEHUS CKOJIbKEHUS
7 OmnpeneneHue >KECTKOCTU MPY>KUHBI
.Onpenenenue padoOThI CUJIBI TPEHUSI IPU PABHOMEPHOM JIBH)KEHUU TeJIa 110
TOPU30HTAIBHOMN ITOBEPXHOCTH
8 Omnpenenenne padOThl CUJIBI YIPYTOCTH INPU MOABEME Tpy3ac
MCIIOJIb30BaHUEM HETIOJBH)KHOTO M TIOJIBUKHOTO OJIOKOB
9 MH3yueHue 3aKOHA COXPAHEHUS SHEPTUU

Paznea 9. Mexannueckue KoJie0aHUA M BOJTHBI
KonebarenpHoe nBmxkenne OCHOBHBIC XapaKTEPUCTHKU Koyie0a- HUM: TepHOJ,
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4acToTa, aMIuIMTyaa MaremaThdecKui U NpY>KUHHBIM MasTHUKU IIpeBpaineHue
SHEPTUH NPU KOJIEOATEIILHOM JIBM)KECHUHU
3aryxaromue Konedanus: BeiHyk1eHHbIC KoneOanus Pezonanc MexaHn4ecKkue BOITHBI
CpolictBa MexaHuuyeckux BoJH [IpononbHble U nonepedHble BOIHBI J[JIMHA BOJIHBI U
CKOPOCTb €€ paclnpocTpaHeHusl MexaHHn4eCKHUE BOIHBI B TBEPAOM Tejle, CEMCMHUYECKHE
BoJiHBI (MC)
3Byk I'pomMKOCTB 3ByKa M BbicoTa TOHa OTpakeHue 3Byka MHGpa3ByK U yJIbTpa3ByK

Hdemoncmpayuu

1 HaGnroneHnue kojiebaHWN TeN MOJ ASHCTBHEM CHIIBI TSDKECTH W CUJIBI
YOPYTOCTH

2 Habmonenue konebanuii rpy3a Ha HUTH U Ha nipy>kuHe 3 Habmonenne

BBIHYXJICHHBIX KOJI€OaHUI U pe30HaHCca

4 PacnipocTpaHeHHE ITPOIOJIBHBIX U TIOTIEPEYHBIX BOJIH (Ha MOEIIN)

5 HaOmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI 6 AKyCTHYECKUI

pe30HaHC

Jlabopamopnusie pabomst u onvimot

1 OnpeneneHue 4acTOTHI ¥ IIEpUOa KoJIeOaHUIT MaTeMaTHIeCKOr0 MasTHUKA

2 OnpenenieHre YaCTOTHI U TTepruoAa KoeOaHuil IPpy>KUHHOTO MasiTHUKA

3 UccnenoBanue 3aBUCUMOCTH IIEpHO/Ia KOJICOAHHH MOJBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH

4 HccnenoBaHH€ 3aBHCHMOCTH HepuoJia KojaeOaHUN NPY>KMHHOTO MasiTHUKa OT
Macchl Tpy3a

5 IIpoBepka HE3aBUCUMOCTH NIepHoia KojieOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a

6 OnbITel, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IIE€pHOJa KoJeOaHUil MpYy>KUHHOIO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH TPY>KUHBI

7 VI3mepeHue yCKOpeHUst CBOOOAHOTO Ma eHUs

Pa3nen 10. Di1eKkTpOMArHUTHOE MOJIE U YJIEKTPOMAarHMTHHIE BOJTHBI

DIIEKTPOMAarHUTHOE MOJie DIEeKTPOMarHuTHbIE BOJHBI CBOMCTBA 3IEKTPOMArHUTHBIX
BosiH [lIkana 3JeKTpOMAarHUTHBIX BOJH MCHob30BaHWE DJICKTPOMATHUTHBIX BOJH IS
COTOBOM CBS3U

DnekTpoMarHuTHas nmpupoja ceeta CKopocTh cBeTa BollHOBBIE CBOWCTBA CBETa

Hemoncmpayuu

1 CsaoiicTBa 2IEKTPOMArHUTHBIX BOJH 2 BoTHOBEIE CBOMCTBA

cBeTa

Jlabopamopnusie pabomst u onvimol

1 N3y4yeHne CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa

Pasznen 11. CBeToBbI€ IBJICHUSA
JlydeBast moaens cBeta Mictounuku cBera [IpsimonuHeiiHOe pacipocTpaHEeHHE CBETa

3aTMeHUS COJ'IH]_Ia 4 .Hy'HLI OTpa)KeHI/Ie ceeta Ilnockoe 3C¢pKaJIo 3aKoH OTpaXCHUA CBCTa

IIpenomiienne cBera 3akoH mpesnomiieHust cBera [loiHOe BHyTpeHHEE OTpakeHHE
cBeTa Mcnob30BaHue MOJHOTO BHYTPEHHErO OTPAKEHUS B ONTHYECKUX CBETOBOJAX

Jlunza Xon nyuedd B snmH3e Onruueckass cucrteMa (oroarnrmapara, MUKpOcKona 1
teneckorna (MC) ['na3 kak onTuueckasi cucreMa bm30pykocTh U JadTbHO30PKOCTh

Paznoxxenne 6enoro ceera B criekTp OnbiTel HbioTona CroxkeHue crieKTpaibHbIX
uBeToB Jlucnepcus cBera

Hemoncmpayuu

11



1 IIpsmonuHeiiHoe pacpocTpaHeHue ceeta 2 OTpakeHue CBeTa
3 Ilosyuenne n300pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax
4 TIpenomieHue cBeTa
5 OnTuueckuit CBETOBO/I
6 Xox nydel B coOuparoiiei JINH3e
7 Xon nydel B paccenBarolleil JINH3E
8 INonyuenune n300pa>keHUI ¢ MOMOIIBIO JINH3
9 Ilpunnun aericTBus ¢oroanmapara, MUKPOCKOIIa U TEJIECKOMa
10 Monens riasa
11 PaznoxeHue 6eoro cBeTa B CIIEKTP
12 [TonmyyeHnue Oeyoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX IIBETOB
Jlabopamopnusie pabomst u onvimot
1 UccnenoBanue 3aBUCMMOCTH yIJjla OTPAXKEHUSI CBETOBOIO JIy4a OT yIJia IaJeHUs
2 N3ydenne xapakTepUCTHK N300paXKeHHUsI MpeIMEeTa B IIIOCKOM 3epKajie
3 HccnenoBanue 3aBUCUMOCTH yTJ1a MPEJIOMJICHUSI CBETOBOIO JIyda OT yriia
MMaJIeHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO»
4 TlomydeHnne n300pakeHUM C TIOMOIIBI0 COOMPAFOIISH JTMH3BI
5 Onpenenenne (POKYCHOTO pacCTOSIHUS M ONTHYECKON CHITBI COOMPAIOIICH JIMH3BI
6 OnBITHI IO PA3JIOKEHUIO OEJIOro CBETa B CIIEKTP
7 OnbITHI 10 BOCOPUATHIO LIBETA IPEIMETOB IIPU UX HAOJIIOJIEHUHU YEPE3 1IBETOBBIE
bUBTPBI
Paznen 12. KBaHTOBBIE SIBJICHHS
OmnbiTel Pe3epdopna u nmnanerapHass Moaens aroma. Mogaens aroma bopa.
Hcnyckanue u nornonieHue ceera aroMoM KBaHTel JIMHeyaTble CIEKTPHI
PannoaktuBHocts Anb(a-, 6eTa- u ramma-uznydenusi CTpoeHHE aTOMHOTO siapa
HyxkiionHast Mosiens aroMHoOro siipa M3otormsl

PanuoaktuBHbIe npeBpatieHus [lepuoa nomypacnana aTOMHBIX siJIEpP

S nepuble peakuny 3aKOHbI COXpPAaHEHUS 3apsA0BOTO U MAaCCOBO I'O YHcCeNl DHEeprus
CBsA3M aTOMHBIX saep CBs3p Macchl U PHepruu Peaknuu cUHTE3a M JNEICHUS SIIEp
Hcrounuku sueprun Connua u 3834 (MC)

SnepHas sHepreTuka JleicTBrUs paIuOAKTUBHBIX U3JIyUY€HUN HA )KUBBIE OPraHU3MbI
(MC)

Hemoncmpayuu

1 CnexTtpsl u3nydeHus u norjouieHust 2 CoeKTpbl

pa3IMYHBIX ra30B

3 Crextp Bojiopojia

4 HabmroieHue TpekoB B kamepe Buibcona

5 PaboTa cuéTurKa HOHU3UPYIOIINX U3ITyYeHUN

6 Perucrpanus u3inydeHus: IpUPOIHBIX MUHEPAJIOB U MPOJTYKTOB

Jlabopamopnsie pabomuvt u onvimoi

1 HabGnroieHue CIJIOUIHBIX U JIMHEHYAThIX CIIEKTPOB H3JTy4YEeHUS.

2 UccnenoBanue TPEKOB: M3MEPEHUE YHEPTUU YaCTULIBI IO TOPMO3HOMY ITYTH (I10

dbororpadusim)

3 zmepenne paanoakTUBHOTO (hoHA

IToBTOpHUTEIBLHO-00001IaKOIINI MOAYJIb

[ToBTOpUTEIHLHO-0000IIAIONINN MOTYJIb MPEIHA3HAYEH JUIsl CACTEMAaTH3alNN U
000011IeHNS TPEIMETHOT'O COJEPKAHUS U OIBITA JACSITEILHOCTH, TPHOOPETEHHOTO MPU
W3y4YeHMH Bcero Kypca ¢U3UKH, a Takke I MOAroToBKM K OCHOBHOMY

12



roCyJJapCTBEHHOMY 3K3aMeHy 10 (U3UKe I 00yJarolMXCsl, BBIOPABIIUX 3TOT y4eOHBIN
MpeaMeT

IIpy wu3ydyeHHM JOAHHOIO MOIYJd PEWIM3YIOTCd W CHUCTEeMaTU3UPYIOTCS BHUIBI
NEeATeTbHOCTH, Ha OCHOBE KOTOPBIX OOeCcneuMBaeTcs JOCTHXKEHHE MPEAMETHBIX U
METaNpPEIMETHBIX IJIAHUPYEMBIX PEe3yJbTaTOB OO0ydeHHs, (OPMHUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHUE HAyYHBIX METOJIOB UCCJICIOBAHUS SIBJICHUN IIPUPOIBI U
TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATh (PU3NUECKUE ABICHUS, IPUMEHSS 10JyYEHHbIE
3HaHM, pelaTh 3aa4d, B TOM YMCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[TprHOMNHAIBHO AESTEIBHOCTHBIN XapaKTep JaHHOTO pa3/esa pealu3yercs 3a CUET
TOTO, YTO yYalllUeCs BBINOJIHAIOT 3a1aHUsA, B KOTOPBIX UM IIpEeAJIaraeTcs.

Ha OCHOBE IIOJYYCHHBIX 3HAHHWI paclio3HaBaTh W HAYYHO OOBSICHATH (PU3HUYCCKUE
SIBJICHUS B OKPY KAIOIIEH MPUPOJIC U MOBCEIHEBHON KU3HU;

6 HCIIOJIb30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA @HSHHGCKI/IX ﬂBHeHHﬁ, B TOM 4YUCIIC
JUIS1 TPOBEPKU TUIIOTE3 M MOJYYCHHS] TCOPETUUECCKUX BBIBOIOB;

6 OOBACHSITH Hay4YHbIC OCHOBBI HanOoIee BasKHBIX I[OCTI/I)KCHI/II;'I CO BpCMCHHBIX
TEXHOJIOTUI, HAIIPUMEP, TPAKTHUYESCKOTO UCITOIb30BaHUS PA3JIMYHBIX HCTOYUHHKOB
SHEPIrHH Ha OCHOBE 3aKOHA MIPEBPAIICHUS U COXPAHCHUS BCEX H3BECTHBIX BHJIOB
sHepruu. Kaxxnas u3 Tem JaHHOTO pasjiesia BKIIFOYAeT IKCIIEPUMEHTAIBHOE

uccieoBaHre 00o0IaroIero xapakrepa Pasnen 3aBepiaercst mpoBeieHueM
JIMarHOCTUYCCKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
INPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA

N3yuenne yueOHoro npenmera «du3nka» Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus
JOJDKHO O0ecreuuBarh JOCTHXKEHUE CIEAYIOIUX JIMYHOCTHBIX, METalpeIMETHbIX U
NPEIMETHBIX 00pa30BATENbHBIX PE3YIIBTATOB

JIMYHOCTHBIE PE3VJIbTATDBI
Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHUE HMHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOUN
(busznueckoil HayKu;

—IIEHHOCTHOE OTHOIIIEHHUE K JIOCTHKEHUSIM POCCUHCKHNX yUEHBIX-(U3NKOB
I'pasicoanckoe u oyxoeno-upaecmeennoe ocnumanue:.

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXXJEHHH OOIIECTBEHHO- 3HAYHMMBIX H
ATUYECKHUX IIpOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH
buzukwy;

—OCO3HaHHUE BA)KHOCTU MOPAJIbHO-3TUYECKUX IPUHLIMUIIOB B AEATEIBHOCTH YUYEHOTO
Icmemuueckoe eocnumanue:

—BOCIPUATHE SCTETUYCCKUX KauyeCcTB PU3NIECKON HAYKHU: €€ TApMOHUYHOTO
IIOCTPOEHMUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH. I]lennocmu nayunozo
nO3HaHUA:

—OCO3HaHMUE LIEHHOCTH (PU3MUECKO HayKU KaK MOIIIHOIO MHCTPYMEHTA NO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEHNIIIEH COCTABIISAIOIIEH KYJIbTYPBI;

—pa3BUTHE HAyyHOM JI0003HATEIBHOCTH, MHTEpeca K HCCIIeI0BaTEIbCKON
JIEeATEIBHOCTH
Dopmuposanue Ky1bmypol 300p0E6bs u IMOUUOHATIBHOZO0

onazonosyuus:

—OCO3HAHHE LIEHHOCTH 0€30MacHOro oopasa >KM3HHU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHpe, BaXXHOCTH MpaBUJI O€30MacHOrO IOBEJACHUS Ha TPAaHCIOpPTE, Ha Joporax, C
AIEKTPUUYECKUM U TEIJIOBBIM O00PY/IOBAHUEM B JJOMAIITHUX YCIIOBUSIX;

—Cc(hOpMUPOBAHHOCTH HaBbIKa pe(JIEKCUH, IPU3HAHMUE CBOEIO MpaBa Ha OIIMOKY U
TaKOI'0 K€ MpaBa y APyroro 4ejaoBeKa

Tpyooeoe éocnumanue:
—AaKTUBHOE y4YacTHE B PELIEHUU NMPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, IIKOJIbI,
ropoja, Kpasi) TEXHOJOTHYECKON M COLMAJIbHOI HAaNpaBJI€HHOCTH, TPEOYIOIIUX B TOM

qucie U GU3NIECKUX 3HAHUMN

—MWHTEpEC K MPAaKTUUYECKOMY H3YUYEHHIO mpodeccuii, CBsI3aHHBIX C (PU3UKOI
DKonozuueckoe éocnumanue:

—OpHEHTallUs Ha TIpUMeHeHne QU3NUYECKUX 3HAHUHN JJIsl pelleHus 3ajad B 00JIacTu
OKPY’KAIOIIEeH CpeJbl, IUIAaHUPOBAHUS TMOCTYNKOB M OIEHKA WX BO3MOXHBIX
MMOCJICACTBUM ISl OKPY>KAFOIIEH CpeIbl;

—OCO3HaHHE TJI00ATHHOTO XapaKkTepa dKOJIOTHISCKUX NMPOOJIEM M MyTeH UX PEIICHUS
Aoanmauun od0yuarouiecocsa K UMEHAIOUWUMCSA YC108UAM

COUUAIBbHOU U RPUPOOHOIL CPEObL.
—nOTpeOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMIOJIHEHUH HCCICAOBAaHUN W TIPOSKTOB
(uznyeckoii HaNIPaBIEHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSM JIPYTHX;

—TOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO A TEIbHOCTB;

—TMOTPEOHOCTH B (GOPMHUPOBAHUHN HOBBIX 3HAHUH, B TOM 4HCiIe (POPMYITUPOBATH UJICH,
IIOHATHUA, TUIIOTE3bI O (I)I/I3I/I‘~ICCKI/IX O6’bCKTaX U ABJICHUAX,

—o0co3HaHue 1eHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
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—IUJTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;

—CTpEeMJICHUE aHAJIM3UPOBATH U BBIABISATH B3aUMOCBSI3U  IPHUPOJBI, OOIIECTBa H
HSKOHOMHUKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUN;

—OLICHKA CBOUX JICUCTBUM C YUETOM BIIMSIHUS Ha OKPYKAKOIIYIO CPELY, BOZMOKHBIX
rJ100aIbHBIX TTOCIEICTBUMN

METAINIPEAMETHBIE PE3YJIBTATbBI

YHuBepcallbHbIE I03HABATEIbHbBIE JEUCTBUS
ba3zoevte nocuueckue oeiicmeust.
—BBISABJIATh M XapaKTEPU30BaTh CYIIECTBCHHBbIC MPU3HAKH OOBEKTOB (SBJICHHMN);
—YyCTaHaBJIUBATb CYIHCCTBCHHLII‘/'I IIPHU3HAK KJ'IaCCI/I(bI/IKaLII/II/I, OCHOBAHUA  OJIA
000011IeHNs U CPAaBHEHMUS,
—BBISIBJIATHh 3aKOHOMEPHOCTH B IPOTUBOPEYHS B paCCMAaTPUBACMBIX (paKTax, TaHHBIX
1 HAOJIIOJICHUSIX, OTHOCSIIUXCS K QU3UISCKUM SBIICHUSIM;
—BBbIABJISATh IMTPUYHUHHO-CJIICACTBCHHBIC CBAA3U IIPpU HU3YUCHUU (I)I/ISI/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB; J€JIaTh BBIBOABLI C HCIHOJB30BAHUEM JOEAYKTUBHBIX W HHIYKTUBHBIX

YMO3aKHIOq€HHfI, BbBIABUI'ATh T'HNITIOTC3bI O B3aAMMOCBA3AX (I)I/ISI/ILICCKI/IX BCJIIMYNH

—CaMOCTOSITEJIbHO BBIOMpATh CIIOCO0 penIeHus yueOHOH (U3MUecKoil 3amaum (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pelIeHMs, BBIOOp HauOojee NOAXOAALIEr0 C  Y4ETOM
CaMOCTOSITENIFHO BBIJICJICHHBIX KPUTEPUEB)
ba3oebie uccneooeamenvckue Oeucmeust:.

—MCIOJIb30BaTh BOINPOCHl KaK MCCIEJOBATEIbCKUNH MHCTPYMEHT IO3HAHMS;

—IIPOBOJIUTH TI0 CAMOCTOSTENBHO COCTABICHHOMY IUJIAHY OIIBIT, HECIOXKHBIA (DHU3NYECKHUN
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SIBIICHUS;

—OIICHWBaTh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh WH(OPMAINIO, TTOIYYEHHYIO B XOJ€
UCCIICIOBAaHHS WJIN DKCIIEPUMEHTA,

—CaMOCTOSITENIBHO (dopmyupoBaTh 000011eHns U

BBIBO/IbI o pe3ynpTataM  HpPOBEAEHHOTO HAOIIOIEHUS,
OTIBITA, UCCIICIOBAHNUS;

—TIpOTHO3UPOBAaTh BO3MOXKHOE JajbHelliee pa3BUTHE (U3NYECKUX TMPOIIECCOB, a
TaKXe BBIJIBUTATh MPENOI0KEHNSI 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX M KOHTEKCTaxX
Paoboma c ungpopmauueii:

—IPUMEHATh Pa3IMYHBIE METO/BI, MHCTPYMEHTHI W 3allpoChl TMpPHU TOHUCKE W 0TOOpe
UHPOPMALIUK WITH JTAHHBIX C Y4€TOM INpeAsoKEeHHOH yueOHo# (u3nueckol 3amaum;

—aHaJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIIHMIO PA3THUHBIX BUI0B
U (GOpM IpeCTaBICHHUS;

—CaMOCTOATEILHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeJICTaBIIEHUs HHPOpMAIIUU U
WJUTFOCTPHUPOBATH pEllaeMble 3a1a4i HECI0KHBIMU CXEMaMHU, JTUarpaMmMaMH, UHOM
rpadukoi 1 ©X KOMOUHAITUSIMH

YHuBepcalbHbIE KOMMYHUKATUBHBIE JEHCTBUS

Obuwenue:

—B XoJie 00CyXJIeHUsI y4eOHOTr0 MaTepuana, pe3yabTaToB JIa0OpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEMbI M BBICKA3bIBATh HJICH, HAIlCJICHHBIC
Ha pelIeHHEe 3a7a4uu U TMOJIepKaHue OJIarokKenaTeIbHOCTH OOIICHHUS,

—COIOCTaBIATh CBOM CYXJCHHUS C CYXIEHUSIMU APYTUX YYacTHHUKOB Juajora,
00Hapy>XHBaTh pa3jIudre U CXOJCTBO MO3ULINNI;

—BBIPAXaTh CBOIO TOUKY 3PEHUS] B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEJCTABNIATH PE3yNbTAThl BHITOJHEHHOTO (DPU3UYECKOTO OIBITa
(3KCnepuMeHTa, UCCIIEIOBAHUsI, TPOEKTA)

Coemecmnuasn oeamenvnocms (COmMpyoOHUUECmMe0):
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—IIOHUMAaTh U HCIOJb30BATh IMPEHMYILECTBA KOMAHTHOW M HHIUBUAYaTbHOUW pabOTHI
IpU pElIeHUH KOHKPETHON (pu3ndecKoil mpooiieMsl;

—IMpUHUMATh LI COBMECTHOM JESITEIbHOCTH, OpPraHU30BbIBATH JEHUCTBUS 1O €€
JOCTHKEHHUIO: PACIPENeNsaTh POJId, OOCYXKIaTh IMPOLECCHl U Pe3yJbTaThl COBMECTHOMN
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTIO/ICH;

—BBIMIOJIHATH CBOIO YacTh palbOTHI, JOCTUTas KAa4eCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYSI CBOU JEUCTBUS C JIPYTMMH UYIEHAMU KOMAaHJbI;

—OIICHMBATh KayeCTBO CBOETO BKJaJa B OOIMIMK MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
(bOopMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUN

YHI/IBepcaJIbeIe PETYIATHBHLIC HeﬁCTBHH

Camoopeanuzayus:

—BBISIBJIITH MPOOJIEMBI B JKHU3HEHHBIX M YYEOHBIX CHUTYaIHAX, TPEOYFIOIIUX IS
petrenust GU3NIECKUX 3HAHMIA;

—OPHEHTHPOBATHCS B PA3IMYHBIX [M0JIX0/1aX HPUHITHS PEIICHUN (MHIUBUIYaIbHOE,
[IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHHUIN TPYIIION);

—CaMOCTOSATEIBLHO COCTABJISITh AIlOPUTM pEIICHUS (PU3UUESCKON 3a1auu WK IIJIaHa
HCCIICIOBAHUS C yYETOM HMMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH Mpe/jlaraeéMble BAPUAHTBI PEIICHUH;

—J1e71aTh BBIOOp M OpaTh OTBETCTBEHHOCTDH 3a PEIICHHUE
Camoxonmpons (peghrexcust):

—1aBaTh aJ€KBATHYIO OLEHKY CHTyalldM W TpeylaraTh IUIaH €€ W3MCHEHHS;

—OOBSCHATh MPUUYMHBI JOCTIOKCHHS (HEJOCTHIKEHHUS) PE3YJIbTATOB IEATEIBHOCTH, J1aBaTh
OLIEHKY TIPHOOPETEHHOMY OTIBITY;

—BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM HYHCIIE B XOJ BBINOJHEHHS (PU3NIECKOTO
UCCIIeIOBAHMS MJIM TMPOEKTA) Ha OCHOBE HOBBIX 00CTOSITEILCTB, M3MEHHUBIIMXCS CUTYAIHH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHIM
OMOUUOHANbHBLIL UHMEIIEKM .

—CTaBUTh ce0sl Ha MECTO APYroro 4ejIOBeKa B XOJ€ CIopa WM JHCKYCCHHM Ha
HAay4YHYIO TEMY, IIOHMMATh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTroTo
IHpunamue ceosn u opyzux:

—TpHU3HABaTh CBOE IIPaBO Ha OMMOKY INpH pemeHnd (U3HYECKHX 3a1ad Wi B

YTBECPXKACHUAX HA HAYYHBIC TEMbI U TAKOC K€ IpaBO APYyTroro.

HPEIMETHBIE PE3YJIBTATDBI

7 Kiaace

[TpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb C(OPMHPOBAHHOCTH Y
o0yyJaroImuxcs yMEeHHH:

—MWCIIOJIL30BaTh TIOHATHS: (PU3UYECKHEe U XUMHYECKHE SBJICHUs; HaOJI0JIeHUE,
AKCIEPUMEHT, MOJIEb, TUIIOTE3a; € AUHUIIbI (PU3UYECKUX BEJINYHH; aTOM, MOJIEKYJIa,
arperatHble  COCTOSHMUSI  BemlecTBa  (TBEpAOE, KHUAKOE, Tra3oo0paszHoe);
MEXaHUYeCKoe [BH)XKE€HHE (paBHOMEpPHOE, HEpaBHOMEPHOE, IIPSIMOJIHUHENHOE),
TpaeKToOpHUsi, paBHOAEHCTByIOIIas cui, Aedopmanus (ynpyras, IUIacTHYEcKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYbI;

—pa3nn4ate sABIEHUA (OU(PQy3Hs; TEIIOBOE IBHUKEHHE YACTHIl BEIIECTBA; PaBHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE [BH)KCHHE, HWHEPLMs; B3aUMOJACHCTBUE TEJ; pPaBHOBECUE
TBEPABIX TEJI C 3aKPEIJIEHHOM OChIO BpAILEHHU; Iepefada NaBJICHHUs TBEPABIMU TeJlaMH,
KHUIKOCTSIMM M ra3amu; arMoc(epHOoe JaBiieHHE; IUIaBaHUE TN, IpPEeBpalCHUS
MEXAHUYECKOM 3HEPIHM) IO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHHE;
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—pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHHI B OKPY’KAIOIIEM MUPE, B TOM
yucie GU3NYecKue sBICHUS B MIPUPOJE: MPUMEPHI ABMIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU
B )KMBOM U HE)KMBOW IIPUPOJE; ACUCTBUE CWIBI TPEHUSA B IPUPOAEC U TEXHUKE; BIUSHUE
aTMOC(EepHOro JaBJIECHUS Ha *HUBOW OpPraHU3M; IJIaBaHWE PbIO; pbluaru B TeJ€ YeJOBEKa;
Py 3TOM TEPEBOJUTH NMPAKTUYECKYIO 33a7ady B Yy4eOHYIO, BBIICIATH CYLICCTBEHHBIC
CBOWCTBA/NpU3HAKU (U3NYECKUX SIBICHUH;

—OMNUCHIBaTh H3y4YEHHbIE CBOWCTBA Tel U (PU3NYECKUE SBIJICHUS, HCHOJb3Ys
(¢usnueckue BeIUMUYMUHBI (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BpeMs, IIyTh,
CKOpPOCTb, CPEIHsAsI CKOPOCTb, CHJIA YIPY- I'OCTH, CHJIa TSDKECTH, BEC Teja, CUila
TpeHUsi, naBiieHUe (TBEPIO- IO Teja, KUIAKOCTH, ras3a), BbITAJIKUBAIOLIAs CHUJIA,
MeXaHH4YecKkasi padoTa, MOIIHOCTb, IIEHYO CHJIBI, MOMEHT CHJIbI, KO3((dHULIHEHT
I10JIE3HOI'0 JEUCTBUSI MEXaHU3MOB, KHHETUYECKasi U TOTEHUMAJIbHAS SHEPIusl); Ipu
OIHMCAaHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOIB3YEMBIX BEITUYNH, UX
00O3Ha4YeHUs] W E€AUMHMLBI (PU3UYECKUX BEIWYMH, HaXoAuTh (HOPMYIIbL,
CBSI3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIWYHHY C JIDYTUMH BEIIMYWHAMH, CTPOUTH
rpauKku M3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIU- YUH;

—XapakTepu30BaTh CBOWCTBAa TeJ, (U3MYECKUE SIBICHUS M TPOIECCHI, HUCHOIb3Ys
IpaBUJia CIOKEHUs Cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, TPaBWIIO paBHOBECHS phidara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpAaHEHUS MEXAaHWYECKOH SHEpruu; Mpu OSTOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alMCBhIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

—OOBSICHIATh (U3MUECKUE SIBJICHUS, TMPOIECCHl W CBOWCTBA TEJ, B TOM 4YHUCIC U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIATh MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3H ,CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX IIaroB ¢ Onopoit Ha 1—
2 U3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemath pacy€THble 3amaun B 1—2 AeicTBHS, HCMHONB3ys 3aKOHBI H  (OPMYIIHI,
CBs3bIBatOIIME (PM3MYECKHE BEIMUYMHBI: Ha OCHOBE aHallM3a YCIIOBUS 3aJlaud 3aluChIBAaTh
KpaTKoe YyCIJIOBHE, MOJCTABIATh (U3NUYECKUE BETUYUHBI B ()OPMYJIIBI U TPOBOIUTH PACUETHI,
HAaXOAWTh CIIPaBOYHBIC JaHHBIC, HEOOXOAMMBIE JJsi pelIeHHs] 3a/ad, OICHUBATh
PEATUCTUYHOCTD MOTYYCHHON (PU3NYECKOM BETHMUUHBL;

—pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOITU (PU3NYECKUX METOJIOB; B
OTHMCAHUU MCCIIEAOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y), pa3Indarh
Y UHTEPIPETUPOBATh MONTYYCHHBIN PE3yJIbTaT, HAaXOJUTh OMIMOKH B XOJ€ OIbITa, JIelaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

—TIPOBOJUTH OMBITBI MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WM (U3UYECKUX CBOMCTB
Ten: (GOpMyJIHpOBaTh TMPOBEpsiEMble MPEANONIOKEHHs, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000pYI0BaHMS, 3aIMUCHIBATh X0/ OMBITA U (POPMYJIMPOBATH BHIBOJBI;

—BBITNIOJIHATEH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHU, MacChl Teja, 00bEMa, CUIIBI
U TeMmeparypbl C HCIIOJb30BAaHUEM aHAJOTOBBIX W IHUPPOBBIX MNPUOOPOB;
3aMUChIBATh MMOKAa3aHUs MTPUOOPOB C YUETOM 3aJaHHONW aOCOFOTHON MOTPEITHOCTH
U3MEPEHUN;

—TPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOHN (PU3UYECKOI BEIMYHHBI OT APYTOH C
HCTOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH PaBHOMEPHO JBHKYILETOCS
TC1a OT BPCMCHHU ABHIXXCHUA TCJIA, CHUJIbI TPCHHUA CKOJIBXCHHSA OT CHJIbI OABJICHUA,
KadyecTBa 0OpabOTKU MOBEPXHOCTEH TEJI M HE3aBUCUMOCTU CHUJIBI TPEHHS OT IUIOIIAIN
CONPUKOCHOBEHHUS TEJI; CHIIbl YIPYTOCTH OT YJUIMHEHUs MPY’KUHbI, BBITAJKHUBAIOLIECH
Cclibl OT O00BEMa TIOTPY)KEHHOM YaCTH Tejla W OT IUIOTHOCTH JKHUJIKOCTH, €&
HC3aBUCHUMOCTH OT IINIOTHOCTH T€JIa, OT FJ'Iy6I/IHI:I, Ha KOTOPYIO IOIPY>KCHO TCIIO;
YCJIOBUI IUIaBaHUSI TeJ, YCJIOBUM paBHOBECHsl pbluara M OJIOKOB); y4acTBOBaTh B
IJIAaHUPOBAaHUM y4EOHOTO MCCIENOBAaHUSA, COOUpATh YCTAHOBKY U  BBIMOJHSATH
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M3MEpEeHUs, Cleays MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3ybTaThl MOyYEHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BUJIC NPEMIOKEHHBIX TaOIUIl U TpaduKos,
JIenaTh BBIBOABI IO PE3yJIbTaTaM HCCIECIOBAHMUS,

—TPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BEIMYMH (TJIOTHOCTH BEIleCTBa
JKUIAKOCTH W TBEPIOTO Teja; Cuja TPEHUsS CKOJbXEHHS;, JaBJICHHE BO31yXa;
BBITAIKMBAIONIAS CHJIA, JACHCTBYIOIIAs Ha IMOTPYXEHHOE B IKUIKOCTH TEIO;
KO3(p(ULHEHT MOJIE3HOTO AEHCTBUS IIPOCTHIX MEXaHU3MOB), CIIETY s IPEIIOKEHHOM
WHCTPYKIIMW: TIPU BBIIIOJHEHUW H3MEPEHUNW coOMpaTh 3KCHEPUMEHTAIBHYIO

YCTaHOBKY U BBIYHCHSATH 3HAUCHUE UCKOMOW BEJIMYHUHBI;
—Cc00JII0/1aTh IIPaBUJia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHbBIM 000PYIOBAHUEM;

—YyKa3blBaTh IIPUHLMIIBI JE€HUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIIHUECS COCYAbl, OapOMETp, phlyar, IMOIBH>KHBIN
Y HEMOJABMKHBIN OJIOK, HAKJIOHHAs! IUIOCKOCTb;

—XapaKTepu30BaTh IMPUHIUIBl  JEHCTBUS M3YyUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOl Ha UX omnucaHus (B TOM 4YHUCIE: MNOALIMIHHUKH, YCTPOHCTBO
BOJOIIPOBOAA, TUAPABINYECKUIM IIpecc, MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HAcCoC,
apeoMeTp), HCIIONB3Ysl 3HAaHMUSA O CBOWCTBAaX (DU3MUECKUX SBJICHUH UM HEOOXOIUMBIC
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

—MPUBOIUTH TpuMepbl |/ HAXOAWTh HWHGOPMALMIO O NpPUMEpax IMPAKTUYECKOTO
UCIOJIb30BaHUsl  (PU3MYECKMX 3HAHUN B IIOBCEJHEBHOM JKM3HM M oOOecreueHus
0e30macHOCTH MpHU OOpalleHHH ¢ OpubopaMH M TEXHUYECKUMH  yCTPOHCTBAMH,
COXpPaHEHMs 370POBbS U COOJIIOJIEHHS] HOPM KOJIOTMYECKOIO OBEJCHUS B OKpYXKaroIlei
cpene;

—OCYIIECTBJIATh OTOOp MCTOYHHUKOB HH(popManmuu B ceTd VIHTEpHET B COOTBETCTBUM C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U IIyTEM CpPaBHEHMS
Pa3IUYHBIX UCTOYHUKOB BBIACIATh HHPOpPMAIUIO, KOTOpas SBISETCS NPOTHUBOPEUYHUBOMN
WIA MOXET ObIThb HEeIOCTOBEPHON;

—MCIIONb30BaTh IPU BBINOJIHEHUN Y4Y€OHBIX 33JaHUN HAyYHO-TIONMYJISPHYIO JIUTEPaTypy
(bu3uUecKoro cofep)kaHus, CIpaBOUYHbIE MaTepUanbl, pecypchl ceTu MHTepHeT; BiaaeTh
npuéMaMM KOHCIIEKTHPOBAHUs TEKCTa, MpeoOdpazoBaHus MHPOPMALIUU U3 OJHOM 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 UCTOYHUKOB MH(POPMALINHU (PU3NUECKOTO CO Iep>KaHMs, B TOM YUCIe MyOJIuYHO AenaTh
KpaTKue COOOIIEHUs O pe3yJibTaTax MPOEKTOB UM YUYEeOHBIX UCCIEAOBAaHUN; IPU STOM
rpaMOTHO HCHOJIb30BaTh W3YYEHHBIM MOHATUMHBIA anmapaT Kypca  (U3UKH,
COIPOBOX/ATh BBICTYIUICHHE IPE3CHTALINEN;

—IIpU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEAOBAHUH pachpeneisaTb OO0sI3aHHOCTH B
IpyIIEe B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJa4aMM, CICIUTH 3a BBINOJHEHUEM ILIAHA
NecTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TPYIIIBI
BBICTPAMBAaTh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYIKAFOIIHNX

8 kiacce

[IpenmerHsle pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpa)xaTb C(HOPMHPOBAHHOCTH Y
00yYaromuxcsi yMEHUH:

—MHCIIOJIb30BaTh OHATHSA: MacCa U pa3Mepbl MOJIEKYJI, TEIIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYSCKUE U aMOp(dHBIE Tea,
HACBILICHHBIA W HEHACBIIICHHBIM Iap, BJIAXHOCTb BO3JyXa; TeMIIEparypa,
BHYTPEHHSISL DHEPIUsl, TCIUIOBOU JBUraTEIIb; 3JIEMEHTAPHBIN JIEKTPUUECCKUN 3apsl,
DIIEKTPUYECKOE II0JI€, NPOBOJHUKNA U HUDJICKTPUKHU, MOCTOSIHHBIN 3JIEKTPUYCCKUN
TOK, MAarHUTHOE MOJIE;

—pas3nuyaTh SABJICHUS (TEIUIOBOE pacIIMpeHHe/C)KaThe, Terulolnepeaada, TEIUIOBOE
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paBHOBECHE, CMayWBaHUE, KAaNWUISAPHBIE SIBICHUS, HCIApPEHUE, KOHIAEHcalus,
IUIaBJIEHUWE, KpuUcTaiu3anus  (OTBEeplAeBaHUE), KUIEHHEe, Telulonepenaya
(TemIonpoOBOAHOCTh, KOHBEKIIHUS, U3JIyUEHHE); IIIEKTPU3aLUsl TEJl, B3aUMOJeiicTBUE
3apsiZIoB, JEUCTBUA DJIEKTPUUYECKOr0 TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuToB, JEUCTBUE MAarHUTHOT'O NOJISI HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIMs) II0 OIMCAaHUI0O HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;

—pacrio3HaBaTh MPOSIBICHUE H3YUYCHHBIX (DU3MUECKUX SBJICHUH B OKPYKAIOIIEM
MHpE, B TOM 4uciie GU3NYECKUE SBJICHUS B IPU- POJE: IIOBEPXHOCTHOE HATSIKEHUE
1 KallWUISIPHBIE SIBJIEHUSI B PUPOJE, KPUCTAJUIBI B Npupoae, uzinydenue CoiiHia,
3aMep3aHHue BOJJIOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, UHEs, CHEra;
SJIEKTPUYECKHE SBJIEHUs B aTMocdepe, >3JIEKTPUUECTBO KUBBIX OPraHHU3MOB;
MarHuTHOE T10Jie 3eMiId, Apeid IOJ0- COB, POJIb MArHUTHOTO TOJIS ISl JKU3HHU Ha
3emiie, NOIAPHOE CUSIHUE; IIPU STOM HEPEBOAUTH IIPAKTUUECKYIO 3a/1auy B yUEOHY1O,
BBIJACIATH CYyIIECTBEHHbIC CBOMCTBA/IPU3HAKYU (PU3NUECKUX SIBIICHUM;

—OMNUCHIBAaTh H3Yy4YEHHBIE CBOWCTBAa Tel U (PU3HMYECKUE SBJICHUS, HCHOIB3YS
(uznueckue BeIUINHBI (TEMIIEpaTypa, BHYTPESHHSSI SHEPT U, KOJIMIECTBO TEILIOTHI,
yA€nbHAasl TCIUIOEMKOCTb BEIIECTBA, YAEIbHAs TEIUIOTA IUIABICHUS, YyJEJIbHas
TEIUI0Ta MapooOpa30oBaHusl, yJeIbHas TEIUIOTa CTOPAaHMsS TOIUINBA, KO3 (UIHEHT
IIOJIE3HOTO JEHCTBUSI TENJIOBOW MAaIllMHBI, OTHOCHUTEJIbHAsI BJIAXKHOCTb BO31YyXa,
DJIEKTPUYECKUN 3apsifi, CHWJIa TOKa, BJIEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, YJI€JIbHOE CONPOTHUBJIEHHWE BEIIEeCTBa, pabdoTa U  MOIIHOCTH
AJIEKTPUYECKOTr 0 TOKA); MPU OMUCAHUM MPaBUIbHO TPAaKTOBaTh (PU3NUECKUN CMBICI
HCIIOJIb3YEMbBIX BEJIMYHUH, OOO3HAYEHUs] UM €AUHULBl (U3NYECKUX BEJIHWYHH,
HaxXOJUTh (POPMYJbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYyTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

—XapaKTepHU30BaTh CBOMCTBa TeJ, (PU3MUECKUE SIBIICHUS U MPOLECChI, UCHOIb3Ys
OCHOBHBIE IIOJIOKECHUSI MOJIEKYISIPHO-KMHETUYECKONM TEOPUU CTPOCHUS BEIIECTBA,
MNPUHILUIT CYHEpIIO3UIUN ToJed (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa JuUIsl ydacTka 1enu, 3akoH J[>koyns—IJIeHna, 3aKoH COXpaHeHUs
SHEPruu; NpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTE€MaTUY€CKOE BBIPAKEHUE;

—OO0BSICHATH (PU3MUECKHE MTPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJE U B KOHTEKCTE CUTYyalui
IIPAKTUKO- OPUEHTUPOBAHHOI'O XApaKTepa: BBIABIATH IIPUYMHHO-CICACTBECHHBIE CBS3H,
CTpOUTH OOBSICHEHHE M3 1—2 JOTMUYECKUX LIaroB ¢ Onopoil Ha 1—2 n3yueHHBIX CBOICTBA
bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

—peuiath pacy€THble 3a7lauu B 2—3 JIEWCTBUS, HCIIOJB3Ysl 3aKOHBI U (POPMYJIbI,
CBsI3BIBaIOIIME (PU3UYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJa4yu
3alHUChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JJAHHBIX I PELICHUS 3a4a49H,
BBIOMPATH 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE 171 €€ pelIeHUs, TIPOBOAUTH PACUETHI
U CpaBHUBATh IIOJIy4eHHOE 3Haue€HUE (PU3NYECKOW BEJIMYUHBI C HW3BECTHBIMU
JIaHHBIMU;

—pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEHIMTH MPH MOMOLIM (PU3NYECKHX METOJIOB;
UCIIONIb3YSl OINHCAaHHE  MCCIECNOBAaHUs, BBIACIATH IIPOBEPAEMOE  IMPEIIIOJIOKEHUE,
OLICHMBATh IIPABWJILHOCTB MOPSAJIKA IPOBEICHUS UCCIEN0BAaHNUS, 1E]IaTh BbIBOIBL;

—TIPOBOJIUTH OMBITHl MO HAOTIOACHUIO (U3WYECKUX SIBICHUNU WM (PU3NYECKHX CBOMCTB
Ten (KamWwULIpHBIE SIBJICHUS, 3aBUCHMOCTb [JaBJICHUS BO3JdyXa OT ero o0béma,
TEMIIepaTypbl; CKOPOCTH IPOLECCa OCTHIBAHMS/HAIPEBAaHUS NpPU H3IYyYCHUH OT IIBETa
U3JTYYaloeH/orIonameil moBepXHOCTH; CKOPOCTh MCIAPEHUsI BOJBI OT TeMIepaTyphbl
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KHUJIKOCTH W IUIOMAAM €€ TOBEPXHOCTH; OJJIEKTpH3alMs Tel U B3aUMOJCHCTBHE
AIIEKTPUUYECKUX  3apsAA0B; B3aMMOACWUCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3YalH3allUs
MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JIEHCTBHS MAarHUTHOTO IOJI HA MPOBOJHUK C
TOKOM, CBOICTBa 3JEKTPOMArHUTa, CBOICTBAa 3JIEKTPOABUraTessl IOCTOSIHHOTO TOKa):
(bopMyIMpOBaTh MPOBEPsiEMbIe MPENONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUS; OMHUCBIBATh XOJ OMbITA U (OPMYJIUPOBATH BBIBOJIBI;

—BBIINOJIHATh [PSIMBIE HM3MEPEHUs] TEMIEpaTypbl, OTHOCHUTEIBHON BIIA)KHOCTH
BO3/IyXa, CHJIbI TOKAa, HANPSDKEHHSI C HCIIOJIB30BAHUEM aHAJIIOTOBBIX HNPHUOOPOB H
JIATYUKOB (PU3UYECKUX BEIWYMH; CPABHHUBATHh PE3yJIbTaThl M3MEPEHHH C y4ETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTU OJHOM (U3MUECKOW BEIMYMHBI OT Jpyroil c
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHHUH (3aBUCHUMOCTb CONPOTUBIIEHUS MPOBOAHUKA OT €ro
JUIMHBI, IUIOIAAM HONEPEYHOro CEYeHHs U YAEIbHOIO CONPOTHUBIEHHS BEIIECTBA
NPOBOJIHMKA; CHJIBI TOKAa, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSHKCHUS HAa MPOBOJHHKE,
UCCIICIOBAaHUE TIOCIIEIOBATEIILHOTO W IMapajuleIbHOTO COCIUHEHUH TPOBOJHUKOB):
IUTAHUPOBATh HCCIIEJOBAHUE COOMpATh YCTAHOBKY M BBINOJNHATH H3MEPEHHS, CICIYS
NPEUIOKEHHOMY ITUTaHy, (PUKCHpOBATH PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTH B BHJIE
TabauI U rpaduKoB, JeaTh BBIBOJBI IO PE3yJbTaTaM HCCIEIO0BaHUS;

—IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs (PU3NYEeCKUX BeMMUYMH (yIenabHas TemI0EMKOCTb
BEIIIECTBA, COINPOTHUBIIEHUE IPOBOJHUKA, pab0oTa M MOLIHOCTb JIEKTPHUUECKOTO TOKA):
IUIAHUPOBATh  M3MEpPEHHs, CcoOMpaTh  OKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
NPEUIOKEHHONW MHCTPYKIUH, ¥ BBIYMCIATH 3HAYEHUE BETMUNHBL;

—Cco0I10/1aTh TMpaBUJIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ J1abopaTOPHBIM 000pYyIOBaHHEM;
—XapaKTepU30BaTh MNPUHLUIIBI JEUCTBUS M3YYEHHBIX MPHOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMNOpOIl Ha MX ONUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIbTMETP, CUYETYMK IIIEKTPUUYECKOMH
OHEPTHH, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHBIE AICKTPOIPHUOOPHI
(mpuMepsI), AIEKTPUUYECKHE TPEIOXPAHUTENN; DIJIEKTPOMArHHUT, DJICKTPOJIBUTATEIb
MTOCTOSTHHOTO TOKAa), WCIIONB3ys 3HAaHHUS O CBOWCTBaX (PU3MYECKUX SIBIICHUH W
HEeoOXouMble (PU3NUECKUEe 3aKOHOMEPHOCTH;

—pacro3HaBaTh POCTbIe TEXHUUYECKHUE YCTPOMCTBA M M3MEPUTENIbHbIE TPUOOPHI 110 CXeMaM
U CXEMaTHUYHBIM PUCYHKaM (KHJKOCTHBIM Te€pMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOpaHUs, JJEKTPOCKON, pEOoCTaT); COCTaBIATH CXEMBI
ANMEKTPUUECKUX IETEH C TOCIIe0BATEIbHBIM U MMapauIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
pasznnvast ycIoBHBIE 0003HAUYEHUS 2JIEMEHTOB DJIEKTPHUECKUX TIETIeH;

—TIPUBOANTh  MPUMEPHI/HAXOAUTh  WHPOPMAIMIO O  TpUMEpax  MPAKTHIECKOTO
UCTOJIb30BaHUSl (U3MYECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredeHus
0e30macHOCTH Tpu  oOpamieHMH ¢ NpuOopaMHM W TEXHUYECKUMH YCTPOHUCTBaMH,
COXpaHEHMs 3JI0POBbsI U COOJIIOJIEHHUS] HOPM 3KOJOIMUYECKOTO MOBEICHUS B OKpYXKaroIei
cpene;

—OCYIIECTBIIATh TIOMCK HHGOpMaIK (PU3NIECKOTO CoAepkaHusl B ceTH MHTepHeT, Ha
OCHOBE HUMEIOIIUXCS 3HAHUH W TYTEM CpaBHEHHUsS JOMOJIHUTENBHBIX HCTOYHHUKOB
BBIJICNIATE  MHQOPMAIIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

—MWCIIOJIb30BaTh NpPU  BBINOJHEHUHM YYEOHBIX 3aJaHUM  Hay4dHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NUECKOro COAEep K aHUs, CIPaBOYHbIE MaTepHallbl, PECypChbl CETH
NnTtepHer; BimaneTrh nNpuéMaMyd KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaU U3 OJHON 3HAKOBOW CHCTEMEI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE IMCBMEHHbIE M KpaTKHUE YCTHBIE COOOIIeHUs, 00001mas

UH(GOPMALIMI0O U3 HECKOJIBKUX MCTOYHHUKOB (U3UYECKOTO COACpkKaHHS, B TOM 4YHCIIE
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nyOJIMYHO TPEACTABIATh Pe3yJIbTAThl IPOSKTHON WIIM UCCIENOBATEIbCKON JEeSTEIbHOCTH;
IpU 3TOM TPAaMOTHO HCIIOJIb30BaTh HW3YyUCHHBI NOHATHUHHBIA ammapar Kypca (GHU3UKH,
COIPOBOXAATh BBICTYILICHUE IIPE3CHTALUCH;

—IIpU  BBINOJIHEHUM Y4YEOHBIX IIPOEKTOB M HCCIEAOBAaHUM (PU3MYECKHX IPOLIECCOB
pacrpenesiaTe  O0SI3aHHOCTH B TPYIIE B COOTBETCTBMM C IIOCTABJICHHBIMM 3a/layaMy,
CJIEIUTH 3a BBIIIOJIHEHUEM ILIaHA JEHCTBUN U KOPPEKTUPOBATH €r0, aI€KBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TIPYIIIbl; BbICTpauBaTb KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, MPOSBIAS TOTOBHOCTh pa3peraTth KOH(IUKTHI.

9 kaace

[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTpakaTb COPMUPOBAHHOCTH Y
00y4aroIuxcst yMEHUH:

—MWCIONb30BaTh IOHATUSA: CUCTEMa OTc4€ra, MaTepuajbHash TOYKa, TPAEKTOPHUS,
OTHOCUTEJIBHOCTh MEXaHHYECKOI'o JBMKEHUs, Jae- ¢opMmanus (ympyras, IjacTuyeckas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KU; LIEHTP TSKE- CTH;
a0CONMIOTHO TBEPIIOE TENO, LIEHTP TSKECTH TBEPIOTO Tela, PAaBHOBECHE; MEXAaHUYECKHE
KoJie0aHusl U BOJIHBI, 3BYK, HH(GPA3BYK U yIbTPa3BYK; JEKTPOMArHUTHBIE BOJHBI, IIKala
3JIEKTPO- MAarHUTHBIX BOJIH, CBET, OJIU30PYKOCTh M TATbHO30PKOCTh, CHEKTPhI MCIyCKaHUs
U TOIJIONIECHHUS; anb(a-, 6eTa- U raMMma-u3JyuyeHus, U30TOIMbIl, SAEpHAs SHEPreTHUKa;

—pa3nuyaTh SIBJIE€HUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE JIBUKEHUE,
pPaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE JBW)KEHHE, CBOOOJHOE TIaJ€HUE Tell,
pPaBHOMEPHOE JIBUIXKECHUE II0 OKPYKHOCTH, B3aUMOJECHCTBUE TEJ, PEAKTUBHOE
JIBHKEHUE, KoJieOaTeIbHOE JIBHKEHUE (3aTyXarolie U BhIHYKJICHHBIE KOJIeOaHusl),

pE30HAHC, BOJHOBOE  JBH)KCHHE, OTpPaXCHUE  3BYKa, MPSMOJHUHEHHOE
pacnpocTpaHeHHe, OTpPaKCHHWE ¢ MPEIOMIICHHE CBETa, II0JHOC BHYTPCHHEE
OTpa)XCHHE CBETa, pa3JIOKeHUe Oeloro cBera B CICKTP U CJIOXKCHUE

CHEKTpalNbHBIX ILBETOB, JWCIEPCHS CBETA, €CTECTBEHHAs pPaJWOaKTHBHOCTH,
BO3HHMKHOBEHHUE JIMHEHUATOTO CIIEKTPA U3IYyUYEHHUS) IO OMUCAHUIO UX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE ONBITOB, J€MOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBICHUE;

—pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHHUH B OKpYXKalOIIeM MUPE (B TOM
yuciae (QU3MYEcCKue SBICHHUS B NpU- pOJe: NPWIMBBI M OTJIMBBI, ABWKEHHE IJIAHET
CoNHEYHOUM CUCTEMBI, PEAKTUBHOE [BUKEHHE XMBBIX OPraHM3MOB, BOCIIPHUSATHE 3BYKOB
JKUBOTHBIMU, 3€MIICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, LIBETA TEJ, ONTUYECKUE
ABJIGHUS. B TMpUpPOAE, OHOJIOTMUYECKOE JIEHCTBUE BUIUMOTO, YIbTPapUOJIETOBOIO U
PEHTT€HOBCKOTO H3JIyY€HUN; €CTECTBEHHBIN paMOaKTHUBHBIN (OH, KOCMUYECKHE IyYH,
PaAMOAKTUBHOE U3IIyYECHHE ITPUPOJHBIX MUHEPAJIOB; ACHCTBUE PAAMOAKTUBHBIX U3ITyYEHHUN
Ha OpraHu3M 4YelloOBeKa), MPH ATOM MEPeBOJUTh MPAKTUYECKYIO 3ajady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/MPU3HAKM (PU3UUECKUX SIBICHUM;

—OIMNUCHIBAaTh HW3yYEHHBICE CBOMCTBA Tel U (U3NYECKHE SIBICHUS, UCIOIb3Ys
¢u3nyecKre BETUYUHBI (CpPEIHsSl 1 MTHOBEHHAs CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JIBHKEHHH, YCKOPEHHE, NepeMelleHne, MyTh, yIJIoBasi CKOPOCTh, CUJIa TPEHUs, CHIIa
YIIPYTOCTH, CUJIA TSXKECTH, YyCKOPEHHE CBOOOIHOTIO MaieHusl, BEC Teja, M- MYJIbC Tela,
MMIYJIbC CUJIBI, MEXaHUYecKasi paboTa W MOIIHOCTb, ITOTEHI[MAJIbHAsl JHEpPrus Tea,
MOJIHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHAJIbHAasi SHEPrUsl CKATOW MPYKUHBI,
KUHETHYeCKasi DHEPTHs, TTOTHAS MeXaHWUYeCKast SHEPTUsl, IEPUOJI U YaCTOTa KOJICOaHUH,
JUIMHA BOJHBI, TPOMKOCTb 3BYyKa M BBICOTAa TOHA, CKOpPOCTh CBETa, MOKa3aTelb
MPEJIOMJICHHUSI CpeAbl); MPHU OINHUCAHWU MPAaBUIBHO TPAKTOBATHh (PU3UUYECKUN CMBICI
HCMOJIb3YEMbIX BEJIU- YMH, 0003HAUYECHUS U €OUHUIBI PU3NYECKUX BEIUYUH, HAXOIUTh
(hopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIIMYUHY C APYTMMHU BEIUYHMHAMU,
CTPOUTH rpapuKu U3yYEHHBIX 3aBUCUMOCTEH (PU3UUSCKUX BEIIMYHH;
—XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBJICHHUS U IPOLECCHI, UCIOJb3YysS 3aKOH
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COXPAHEHHs DHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHIUI CYNEPIO3ULUU CHII,
IOPUHIUI OTHOCUTENbHOCTH ["anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPa)KEHUS U MPEJIOMIICHUS CBETA, 3aKOHbI COXPAHEHUS 3apsIOBOIO U MAacCOBOIO
yucea NPHU SAEPHBIX PeakUUsaX; MPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alMChIBaTh €r0 MaTeMaTHYECKOE BBIPAXKEHUE;

—O0OBSACHATH (PU3NYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTyalui
IIPAKTUKO- OPUEHTHPOBAHHOI'O XapakTepa: BBIABIATH IPUUMHHO-CJIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHE M3 2—3 JIOTMUECKUX I11aroB ¢ ONOPOM Ha 2—3 U3yUEHHBIX CBOMCTBA
bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHOB UIIM 3aKOHOMEPHOCTEH;

—peuiath pacy€THble 3aa4yu (ONMUpAIOIIMECs Ha CUCTEMY W3 2— 3 ypaBHEHUI),
HCIIOJIb3Ysl 3aKOHBI U (hOPMYIJIbl, CBS3bIBAIONINE (PU3UUECKHE BEJINUYUHbBI: HA OCHOBE
aHaJIi3a yCJIOBMS 3aJlaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIISITH HEJOCTAIOIINE
Wik n30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI M (POPMYJIBI, HEOOXOAWUMBIC IS
pelleHusi, IPOBOAUTH pacu€Tbl M OLEHUBATh PEATUCTUYHOCTh MOJYUYEHHOI'O
3Ha4YeHUs (PU3NYECKON BEJIMUUHBI;

—pacrno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIM (PU3MYECKHX METOJOB;
UCMONb3Yysl ONHMCAHUE MCCIEJOBAaHUS, BBIACHATh IPOBEPSEMOE  MPEAINOJIOKEHHE,
OLICHMBAaTh  IPABWIBHOCTb IOpPSJIKA IPOBEIEHUS UCCIIECJOBAHUS, J€JIaTh BbIBOJIBI,
MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUN U OIIBITOB;

—TMPOBOAUTH OTIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUN MM (PU3UIECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHAa COXpaHEHUS »HHEPruH; 3aBHUCHMOCTH
nepuosia KojaeOaHWil MPY>KUHHOTO MasTHHKAa OT MAacChl Ipy3a W JKECTKOCTH MPYKHHBI
¥ HE3aBUCHMOCTh OT aMIUTUTYbl MAIBIX KOJEOaHMIA; MPSIMOIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3llo)keHHe  Oenoro  cBeTa B CHEKTP; M3YUEHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOMCTB M300paskeHUs MpeiMeTa B coOMparoliel J1H3e; HaOltoIeHue
CIUIOIIHBIX U JIMHEHUYATBIX CHEKTPOB M3IIyUEHHs): CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY
3 M30BITOYHOTO Habopa 00OpYAOBaHMS, OMUCHIBATH XOJ OIBITa M €ro Pe3yJbTATHI,
bopMyITUpOBaTh BHIBOJIBI;

—IPOBOUTh TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHHI, OIpEenelsis CpeaHee
3HaueHUEe u3MepseMol BelIUYuHBl ((OKYCHOE pacCTOssHHE COOuparolleld JIHMH3BI);
000CHOBBIBaTh BHIOOP cr10c00a U3MEPEHHSI/M3MEPUTETHLHOTO TPUOOPA;

—IIPOBOJINTh HCCIIECJIOBAHUE 3aBHCUMOCTEH (U3UYECKUX BEIMYMH C HCIOJIB30BAaHHEM
NPSMBIX U3MEPEHUH (3aBHCUMOCTh MYTH OT BPEMEHHU TPU PABHOYCKOPEHHOM JBIKEHUH
0e3 HavaJlbHON CKOPOCTH; MepHoAa KoJeOaHuil MaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBI
HUTH; 3aBHCHMOCTH YTJIa OTPaKEHHsI CBETa OT yrja MaJeHus U yIia MpeJoMJICHUs OT
yriaa MajaeHus): IJIaHUPOBaTh HCCIEIOBaHUE, CAaMOCTOATENbHO COOMpPATh YCTAHOBKY,
(GUKCUPOBATh pPE3yNbTAThl TMOTYYEHHOW 3aBHCHMOCTH (DM3WYECKHX BEIHYHUH C YYETOM
3aJJaHHOM TOTPENTHOCTH W3MEPEHHWH B BHIE TaOIUI[ W TpadUKOB, JIENaTh BHIBOABI MO
pe3yJbTaTaM HCCIIE0OBaHUS;

—IIPOBOJINTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETHUUH (CPeHss CKOPOCTh U YCKOPEHHE
TeJa MPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOpPEHHE CBOOOIHOTO TMafeHUs, >KECTKOCTh
NpPY>XUHBIL, KOX(QQHUIMEHT TPEHUS CKOJBXEHHUS, MeXaHWdyeckas paboTa U MOIIHOCTbD,
4acTOTa M MEepUoJ KOoJIeOaHUH MaTeMaTHUECKOTO | MPYXUHHOTO MAasTHUKOB, ONTHYECKast
cuiia coOMparoleil JTMH3bI, PAaJUOAKTUBHBIA (POH): IUIAHUPOBATh M3MEpPEHHs; COOMpPATh
9KCTIIEPUMEHTAIBHYIO YCTaHOBKY U BBINOJHATh H3MEPEHHS, CIEAYS MPEATOKESHHON
MHCTPYKIMHU; BBIYNCIIATH 3HAYCHUE BEJIMYMHBI M aHAJTM3UPOBATH MOTY4YEHHbIEC PE3yIbTATHI;

—Co0II01aTh TIpaBUJia TEXHUKHA OE30MacHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000pYIOBAaHUEM;

—paznuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENel: MaTepuaibHas TOUKa,
a0CcoIOTHO TBEPAOE TENO, TOYCUHBI MCTOYHHK CBETa, Jy4Y, TOHKAs JIMH3A, IUIAaHETapHas
MOJIENIb aTOMa, HyKJIOHHAasi MOJIeNIb aTOMHOTO $1/1pa;
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—XapaKTepU30BaTh MNPHUHLUIIBI JEHCTBUS M3YYEHHBIX IPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB ¢ OMOPOI Ha UX ONMCaHUA (B TOM 4YHCIIE: CIIMAOMETP, JaTYMKH OJI0XKEHUS,
PacCTOSIHUS U YCKOPEHHUs, paKkeTa, 9X0JIOT, OUYKH, IIEPUCKOIL, (hoToanmnapar, ONTHIECKUE
CBETOBO/IbI, CIIEKTPOCKOII, J03UMETp, Kamepa Buiabcona), ucnonb3yss 3HaHUS O
CBOMCTBaX (PM3MYECKUX SIBIICHUI 1 HEOOXOANMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMbl M CXE€MAaTU4YHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX HNPUOOPOB M TEXHOJOTMYECKHUX IIPOLIECCOB IPU
peleHny y4yeOHO-IIPAaKTUYECKHUX 3a/Jad; ONTHYECKHE CXEMbl JJI1 IOCTPOECHUS
n300pakeHU B TJIOCKOM 3€pKajie 1 COOUpArOIIeH JTUH3E;

—IIpUBOAUTE  NPUMEPBI/HAXOAUTh  HMHGOpPMALMIO O  IpUMEpax  MPaKTHYECKOro
UCMOJIb30BaHUSl (U3MUECKUX 3HAHUM B IIOBCEAHEBHOM KM3HM M OOecredeHus
0e30macHOCTH Npu  OOpallleHMH C [puOopaMM M TEXHUYECKUMH YCTPOWUCTBAMH,
COXPaHEHMs 3JI0pOBbsI U COOJIIOJIEHHUS] HOPM 3KOJOIMUYECKOIO MOBEIEHUS B OKpYXKaroIlei
cpene;

—OCYIIECTBIIATh TOWUCK HWHPOpManuu (GU3UIECKOTr0 colepkaHus B ceTtu VHTepHer,
CaMOCTOSITENIbHO (POPMYJIHMPYsT TOWCKOBBIA  3ampoC, HAXOAWUTh IYTH ONpPEICTICHHS
JIOCTOBEPHOCTH  MOJY4YeHHOW MH(OpManuMu Ha OCHOBE MMEIOUIMXCS 3HaHUM U
JIONIOJIHUTEIBHBIX UCTOYHUKOB,;

—MWCIIOJIb30BaTh NPU  BBINOJHEHUHM YYEOHBIX 33JaHUM HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NUECKOro cojiep>KaHus, CIpaBOYHbIE MaTepuUaibl, PeCypChbl CETH
HNuTtepHer; Biuanerh NOpuéMamMy KOHCIEKTHUPOBAHUS TEKCTa, IIpeoOpa3oBaHUs
“HOpPMAIIMH U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHbIC MUChMEHHBIC M YCTHBIE COOOIIEHHsI Ha OCHOBE MH(MOpMAIMH W3
HECKOJIBKUX UCTOYHHUKOB (PU3MUYECKOTO COJNIEpIKAHUS, ITyOITMIHO IPECTaBIATh Pe3yIbTaThl
MIPOEKTHOH HITH MCCIIEIOBATENLCKOM NIESITENFHOCTH; TPH STOM TPAaMOTHO HC- TIOJIb30BaTh
V3YYCHHBI TOHATUHHBIA ammapar M3y4yaeMoro pas- Jena (U3MKU U CONPOBOXKAATh
BBICTYIIJICHHE Tpe3eHTaluel ¢ yuéToM 0COOCHHOCTE! ayJUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE NJIAHUPOBAHMUE 7 knace (68 1)

TeMaTnueckui
0JI0K, TemMa

OcHoBHoOe coiep:kaHue

OcHOBHBbIE BUIBI 1€SITEJIbHOCTH YYAIIUXCHA (HA YPOBHE Y4eOHBIX
JeiicTBUiA)

Paznen 1. ®u3uka u e€ posrb B MO3HAHUH OKpY:Kawinero mupa (6 1)

dusnka — HayKa
o npupoje (2 1)

®du3uka — HayKa O OpupoJie
SBJieHUsT IPUPOIBI
dusnyeckue SIBJICHUST:
MEXaHHYECKHeE, TCIJIOBEIE,
AIIEKTPUYECKHUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

BrIsiBiieHHE pazuduii MeXXy (PU3UYECKUMU U XUMHUYECKUMH
npeBpateHusMu (MC — xumust)
Pacmio3naBanue u kiraccudukanus GU3NICCKUX SIBICHUN: MEXaHUISCKHX,

TEIJIOBBIX, JIEKTPUUECKHUX, MAarHUTHBIX U CBETOBBIX
HaOmronenve un onucanue GU3NIECKUX SBIICHUMN

dusuyeckune
BeJINYMHBI (2 )

PU3NYECKUE BEITNYUHBI
N3mepenue puzndeckux
BeIMYMH PU3NYecKrue Mpuoopkl
ITorpemHocTs U3MEpeHU
MexayHapoaHas cucrtema
€JIMHUI]

OnpeﬂeneHHe OCHBI ACJIICHUA IIKAJIbl U3MCPUTCIBbHOI'O an/I6opa I/ISMepeHI/IC

JIMHEHHBIX Pa3MEPOB TEJI U IPOMEKYTKOB BPEMEHH € y4ETOM IOIPELTHOCTEH
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tella

N3Mmepenune TemiiepaTypsl Ipy HOMOIHU KUJKOCTHOIO TEPMOMETpa U JaTUUKa
TeMITepaTypbl

BrInostHeHNE TBOPUYECKHUX 3aTaHUI 110 TOUCKY CITIOCOOOB M3MEPESHUS HEKOTOPBIX
(bU3UYECKUX XapaKTEPHUCTUK, HAIIpUMEP pa3MEPOB MajlbIX OOBEKTOB (BOJIOC,
MPOBOJIOKA), yAAaIEHHBIX 00BEKTOB, OOJIBIIINX PACCTOSIHUM, MaJIbIX
MIPOMEXKYTKOB BpeMeHH OOCy XeHne npejaraeMbix crnocoOoB

EcTecTBeHHO-
HAY4YHbIA METO
no3Hanus (2 4)

Kak ¢usuka u apyrue

€CTECTBCHHBIC HAYKH U3yYalOT
npupony EcrecTBeH-

HO-HaytIHBIﬁ METOJ IMO3HAHUA:
HaOJTI0ICHHE, TOCTAHOBKA HAYYHOTO
BOHpOCﬁ, BBIABHKCHHEC THIIOTC3,
AKCIIEPUMEHT MO MTPOBEPKE TUIOTES,
00bsICHEHNE HAOIIOIaEMOTO
sierieHnst Onucanue GU3nIeCKux
SIBJIEHUM C IIOMOIIBLIO MOIEIEN

BreiasuxeHne TUIIOTEC3, O6’LHCH5{I-OH_II/IX IIPOCTHBIC ABJICHUSA, HAIIPUMCECP!
— IIOYCMY OCTAaHABJIMBACTCA ABUIKYIICCCA 110 I“OpH3OHT3J'ILHOfI IHOBEPXHOCTH TCJIO,

— MOYEMY B KapKyl0 OTOAY B CBETJION OJIEKAE NPOXIaTHEN, YEM B TEMHOM
IIpennoxxeHue crnocoOOB MPOBEPKH TUIIOTES

[IpoBenenue uccienoBaHus MO MPOBEPKE KAKON-TMOO TUIOTE3bI, HAIPUMED:
JAIbHOCTH TIOJIETA TIapUKa, MyIIEHHOT0 TOPU30HTAIIBHO, TEM OOJIBIIE, YeEM
Oospliie BeicOTa Iycka [locTpoeHne mpocTermmx Mojieneit Pu3ndeckux siBIICHUN
(B BUIe PUCYHKOB WJIU CXEM), HATIPUMEP MaJeHHUE TTpeaMeTa; PSIMOIUHEHHOE
pacnpocTpaHeHUE CBeTa

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUs 0 cTpoeHnu BenlecTBa (5 1)
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CtpoeHnue ATOMBI 11 MOJIEKYJIBI, UX HaOnronenrie M WHTEpIIpeTandsl ONBITOB, CBUACTEIBCTBYIOIUX OO aTOMHO-

BelllecTBa pa3mepsl OmBITHI, MOJIEKYJISIPHOM CTPOSHUH BELIECTBA: OMBITHI C PACTBOPEHHUEM PA3JIMYHBIX BEIIECTB

1 v) JTIOKa3bIBAIOIIIHE JUCKPETHOE B BOJIE

CTPOCHHE BEIIECTBA OrueHka pa3MepoB aTOMOB U MOJICKYJI C HCIIOJIb30BaHueEM (hoTorpaduid,

MOJIyYEHHBIX Ha aTOMHOM CHIIOBOM MHKpockorie (ACM) Omnpeznenennue pa3Mepos
MaJIbIX TeJl

Apuxenne JIBr>KeHMe 4acTuIl BeIIeCcTBa Habmronenne u o0bsicHeHHEe OPOYHOBCKOTO ABMIKCHUS U sIBJICHUS TUhDy3nn

H . CBsi3b CKOPOCTH JIBMIKEHHUS [TpoBenenue n 0OBSICHEHNE OMBITOB 110 HAOIIOACHUIO TEINIOBOT'O PACIIMPEHUS T'a30B

B3aUMOICUCTBHE | yacTyI[ ¢ TeMIIEpaTypon [TpoBencHue U 0OOBSICHEHHE OIBITOB IO OOHAPYIKEHUIO CHIT MOJICKYJIIPHOTO

YacTHIl

BenlecTna (2 4)

BbpoyHOBCKOE nBH>KEHHE
Huddys3us Bzaumoneiicteue
YacTULl BELIECTBA: NPUTSIKEHUE U
OTTAJIKMBaHUE

HPUTSKCHUS U OTTAJIKUBAHUS

ArperaTHbie
COCTOSTHHSA
BemrecrBa (2 1)

ArperaTHbl€ COCTOSIHUA
BEILIECTBA: CTPOCHUE I'a30B,
JKUJKOCTEN M TBEPIBIX
(KpUCTAJUTMYECKUX ) TE
B3aumocssa3e Mexay
CBOMCTBaMM BEUIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
crpoeHrueM OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

Omnucanue (¢ UCIIOJIb30BaHUEM MPOCTHIX MOJEJIEN) OCHOBHBIX PAa3JIMUUil B
CTPOEHUHU T'a30B, )KUJKOCTEN U TBEPABIX Tea OOBbsICHEHNE Malon
CKMMAEMOCTH JKUIAKOCTEH U TBEPBIX TeJ, OOJIBIION CKUMAEMOCTH I'a30B
OOBbsicHeHue coxpaHeHUs1 POPMBbI TBEPABIX TEJI U TEKYUYECTH KUJIKOCTH
[IpoBeneHue onbpITOB, TOKA3bIBAIOIINX, YTO B TBEPJOM COCTOSIHUH BOJIbI
YaCTHUIIbl HAXOJISITCSI B CPEIHEM Jlalblile APYT OT Apyra (INIOTHOCTh MEHBIIIE),
YeM B KHJIKOM

YcTaHOBJIEHHE B3aMMOCBSI3M MEXK/1y OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUH
BOJIbI U CYIIIECTBOBAHHUEM BOJIHBIX opraHu3MoB (MC — Guosnorus,
reorpadus)

Pa3nen 3. [[Bu:keHue u B3anmosaeiicreue Tes (21 1)

Mexannieckoe
aBukeHue (3 v)

Mexanndeckoe ABHKEHHE
PaBHOMEpHOE U HEpaBHOMEPHOE
neuxenue Ckopocts Cpeasis
CKOPOCTh MPU HEPABHOMEPHOM
JIBUXeHUU Pacu€T myTu u BpeMeHu
JIBHSKEHUS

HCCJ’IGI{OB&HI/IC PaBHOMECPHOI'0 ABWIKCHUA U OHNPCACIICHUC €TI0 IMPU3HAKOB
Ha6J’IIO}:[CHHe HCPAaBHOMCPHOT'O ABUXKXCHUA U OIIPCACIICHUC €TI0 OTJIINYMH OT PaBHOMECPHOTO
JBHWKCHU A

Pemenue 3a/la4 Ha ONpPCACIICHUC ITYTH, CKOPOCTHU U BPECMCHU PABHOMCPHOI'O ABUXKCHUA
Ananu3 Fpa(l)I/IKOB 3aBUCHUMOCTHU ITIYTHU U CKOPOCTHU OT BPpEMCHHU
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HNuepuus, SIBnenue nnepuuu 3aKoH OO0BsicHEeHHE U TPOTHO3UPOBAHUE SIBICHUMN, 00YCIOBICHHBIX MHEPLUEH, HATPpUMED:
Macca, uHepiuu BzaumoeiicTeue e YTO IPOUCXOUT ITPH TOPMOKEHUHU MM PE3KOM MaHEBPE aBTOMOOUIISL, IOYEMY
MJIOTHOCTH KaK MPUYMHA U3MCHEHUS HEBO3MOKHO MTHOBEHHO IIPEKPATUTH IBUKCHUE HA BEIIOCHIIC/IC UIIA CAMOKATE H T [
(49 CKOpOCTH NIBIIKCHUS TEIT [IpoBeeHIEe U aHATU3 OIBITOB, IEMOHCTPUPYIOIINX U3MECHEHHUE CKOPOCTH JIBUIKEHUS
Macca kak Mepa HHEPTHOCTH TeNla B pe3yJibTare JICHCTBHsI HA HETO JAPYTHX TEl
Tena I1oTHOCTE BelecTsa Pewenue 3a7a4 Ha ONpeAesIeHHe MAcChl Teja, €ro 00bEMa U IJIOTHOCTH
CBs3b IUNIOTHOCTH C I
OBEJICHUE W aHAJIU3 OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTh H3MEHEHUS
KOJIMYECTBOM MOJIEKYJI B POBCA > A PHPYIOLL s
, CKOPOCTH TeJIa OT €r0 MAcChl P B3aMMOJIEHCTBHH Tell MI3MepeHre Macchl Telia
eauHuIle 00hEMa BelecTBa p p . P
pasnuuHbIMU criocobamu Ompe/iesieHre IIOTHOCTH Tella B Pe3yJIbTaTe H3MEPEHUS
€ro Macchl U 00béma
Cuia. CHJIa KaK XapakTepucTHKA W3ydeHne B3auMOICHCTBHS KaK MPHTHHb H3MEHEHHS CKOPOCTH TEJIa HITH €rO nehopmaruu
o Onucanue PEaIbHBIX CUTyallul B3aMMOACUCTBHA TCJI C IOMOIIBIO MOACIIEU, B KOTOPBIX
BHabI cHII B3aumoeiictus Ten Cuna
bVLOCTH 1 3aKkon ['vka BBOJIMTCS MMOHATHE U U300pakeHue cuitbl M3ydenue cuiisl ynpyroctu McciaenoBanue
(14 g). ynpy Y 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHHS] PE3UHOBOTO IIHYPa WIH MPYKHHBI

H3mepenune cuiibl C MOMOIIBIO
JMHaAMOMeTpa SIBieHue
TSATOTeHUd U cuja Tsbkectu Cuna
TSKECTU Ha APYTUX IJTaHETax
Bec Tema. HeBecomocTs.
CiokeHue cui1, HallpaBJIE€HHbBIX
10 OJTHOM IIPSIMOM.
PaBHOnelicTByromas cun Cuna
TpeHus TpeHne CKOJIbKEHUS U
TpeHue nokost TpeHue B
NIPUPOJE U TEXHUKE

(c moctpoenuem rpaduka)

AHanu3 NpakTUYECKUX CUTYyaluil, B KOTOPBIX NPOSBISAETCA ACHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa U AP )

Amnanus CHTyaHHﬁ, CBA3AaHHBIX C ABJICHUEM TATOTCHUS O6’B$ICHGHI/IG Op6I/ITaHBHOFO
JABMIXCHUA IJIAHET C UCITIOJIB30BAHUEM SABJICHUSA TATOTCHUA U 3aKOHAa MHEPIUU (MC —
actpoHomus) Mamepenne Beca Tena ¢ IoMonipio quHaMmomerpa O00CHOBaHUE 3TOTO Crocoda
HU3MEpEeHUS

AHanm3 ¥ MOJIETUPOBAHNE SBJIICHHUSI HEBECOMOCTH DKCIIEPUMEHTAILHOE TIOJTyYeHHE MTpaBuia
CJIOKCHMA CUJI, HAIIPpaBJICHHBIX BAOJIb O)lHOﬁ HpﬂMOﬁ Onpe)leneHHe BCJIINYUHBI
paBHOAEUCTBYIOIIEN CUJII

W3yuenune cuiibl TPEHHSI CKOJIBKEHUS U CHUIIBI TPEHUSI ITOKOS

UccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CUJIbI JABJICHUS U CBOMCTB TPYIIUXCS
MOBEPXHOCTEH

AHan3 MPaKTHYECKUX CUTYAIHNi, B KOTOPBIX TPOSABIISIETCS IEHCTBUE CUITBI TPEHHUS,
HCITOJIB3YIOTCS CITOCOOBI €€ YMEHBIIEHHsI WIN yBEINYeHHs (KaTaHhe Ha JIbDbKaX, KOHbKax,
TOPMOIKEHHE aBTOMOOMJIS, MCTIOIB30BaHNE MMOAIIMITHUKOB, TIIaBaHUE BOAHBIX JKUBOTHBIX U
1p ) (MC — owuosorus)

Pemenue 3ana4 ¢ ucnosib3oBaHueM (GOpMyJ1 i pacu€Ta CUIIbI TSKECTH, CHIIBI
YIPYTrOCTH, CUJIbI TPEHUS

Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTeH 1 ra3os (21 4)
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JdaBJienue.
Ilepenaua
JaBJICHUA
TBEPABIMHU
TeJIaMH,
SKHAKOCTSIMH H
razamu (3 4)

JlaBnenne CnocoObl
YMCHBIICHUS U YBEITUUCHHS
nasieHus /laBieHue raza

3aBUCUMOCTH JaBJICHHA ra3a OT

00bEMa 1 TemMnepaTypsbl

Ilepenaua naBiaeHust TBEPABIMUA
TCJIaMU, ) KUJKOCTIAMHU M I'a3aMH

3akoH Ilackans
I[THeBMaTHyecKkue MallIuHbl

AHanu3 1 0OBSICHEHUE OIBITOB U IIPAKTUYECKUX CUTYyallul, B KOTOPBIX
IIPOABJIIACTCA CHUJIa JAaBJICHUS

OGocHOBaHUE CIIOCOOOB YMEHBIIICHUS M YBEJIIMUCHHUS AaBieHus 3ydyeHnue
3aBHCHMOCTH JaBJICHUs raza ot o0béMa 1 Temuepartypsl Mizydyenne ocodbeHHoCTei
nepesavy JaBJICHUs TBEPABIMU TEJIAMH, )KUIKOCTSIMHU U razamu OOOCHOBaHHE

pPEe3yJbTATOB OIBITOB OCOOCHHOCTSIMU CTPOCHHS BEIIECTBA B TBEPIOM, YKHIKOM
U Ta3000pa3HOM COCTOSTHUSIX

DKCIepuMEeHTAIbHOE J0Ka3aTeabCTBO 3akoHa [lackans Penienue 3aga4d Ha
pacy€Tr gaBiieHUs TBEPAOTO Tena

JlaBJjieHHe
skuakoctu (5 4)

3aBUCUMOCTH JaBJICHUA
AKHUIKOCTH OT FJ'Iy6I/IHI>I

HccnenoBanue 3aBUCMMOCTH JIABJICHUS JKUJKOCTH OT FJ'IY6I/IHI>I HOrpyKCHUA U
IINIOTHOCTH XXHUJIKOCTHU

HOIpY>KEHUS Habmronenne u 00bsicHeHHE THAPOCTATUYECKOTO TIapaoKca Ha OCHOBE 3aKOHA
I'mapocraruueckuit [Tackans

apajioKc

CooOmaromuecs cocy bl N3ydeHne coobIaromxcst CoCy10B

I'mnpasinueckue Pemenue 3anau Ha pacy€r gaBiieHUs KUJIKOCTU. OOBSICHEHNE TPUHIIMTIA
MEXaHU3MbI JEUCTBUS TUAPABINYECKOIO Mpecca

AHalM3 ¥ 00BbsICHEHHE NMPAKTUYECKUX CUTYaAlUH, JEMOHCTPUPYIOIIHNX MTPOSIBIICHHE
JaBIICHUS )KUIKOCTHU M 3aKoHa Ilackaisi, Hanmpumep MpoILeccoB B OpraHu3Me Mpu
r1y00KOBOJHOM HbIpsiHuU (MC — Guosiorus)

ATmocdepHoe
napJieHue (6 )

Atmocdepa 3emin u
aTMoc(epHOe JaBJIeHUE.
[IpuauHEI CyIIeCTBOBAaHUS
BO3IYITHO# 000JIOYKH 3eMITH
OmnsbiT Toppuuennu
Hzmepenne atmochepHOTO
JTaBIICHUS 3aBUCHUMOCTD
aTMoc(epHOTro JaBICHUS OT
BBICOTBI

HaJ ypoBHEM Mopst [Ipubopsl
JUTSI U3BMEpPeHUS
aTMOC(EpHOTo AaBICHUS

DKcnepuMeHTaIbHOe OOHapyKeHHe aTMOCchepHOro JaBlIeHUs AHAIU3 U
00BsICHEHHE OIILITOB U NPAKTHUYICCKHUX CHTyaHHﬁ, CBsI3aHHBIX C HCfICTBI/IGM
atmoc(epHoro pnapienuss OObsICHEHHE CYyIIIECTBOBaHUS aTMOC(hephl Ha 3eMJie U
HEKOTOPBIX IUIAHETax WK €€ OTCYTCTBUS Ha Jpyrux mianerax u Jlyne (MC —
reorpadusi, aCTPOHOMHUSI)

OO0BsicHEeHNE U3MEHEHHS TUIOTHOCTH aTMOC(hephl C BRICOTON 1 3aBUCUMOCTH
aTMOC(epHOro JaBJIeHUs OT BBICOTHI Pelienne 3a1a4 Ha pacy€Tr arMocpepHOro
nasiieHus Mzyuenue yctpoiictBa 6apoMeTpa-aHepouia
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HeiicTBHE
JKUJAKOCTH U
rasa Ha
NOrpy:KEHHOE B
HuX TeJ10 (7 4)

JleicTBuE )KUIKOCTH U ra3a
Ha MOTrpyXEHHOE B HUX
Teso BeiTankuBaromast
(apxumenoBa) cuina 3aKOH
Apxumena I[InaBanue ten
BozayxoriaBanue

DKCepUMEHTAILHOE 0OHAPYKEHHE JICUCTBHS )KUJIKOCTH U Ta3a Ha TTOTPYKEHHOE
B HUX TeJio OnpeiesieHne BhITAIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJO,
IOTPYKEHHOE B )KUJIKOCTh

[IpoBenenue u 00CYKJI€HHUE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMaA
MOTPY>KEHHOM B )KUIKOCTb YAaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH
HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOrpyKEHHON B
JKHUIIKOCTB YacTH Tella

Pemrenue 3a1au Ha npuMEHEHUE 3aKOHA APXHUMEIa U YCIOBUS ILIABAHUS TEI

KoHncTpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONpeAeIeHUE e€
Tpy30N0AbEMHOCTH

Pa3nen 5. Pa6ora n MmomHocTh. JHeprus (12 1)

PabGora n
MOIIHOCTH (3 1)

MexaHnudeckast pabota MoIIHOCTb

DKCIIEpUMEHTAIBHOE OIIPEACIICHNE MEXAaHUYECKOH paOOThI CUJIBI TSDKECTH MPU
MaICHUN TEJIa U CUJIbI TPEHUS IPU PABHOMEPHOM IIEPEMELIEHHUU Teja 110
FOPU30HTAJILHON IIOBEPXHOCTHU

Pacuér momHOCTH, pasBuBaEMOM Npu NoabEMe Mo JiecTHulle Pemenue 3ama4d Ha
pacyéT MexaHUYeCKOM pabOThl M MOIIIHOCTH

IIpocrbie
mexaHu3Mbl (5 )

IIpocTeie MEXaHU3MBI: pbIYar,
0J10K, HAKJIOHHAs! TUIOCKOCTh
[IpaBuiio paBHOBeECHA

peruara IIpumenenue npasuiia
paBHOBecHs pblyara K OJIOKYy
«30J10TO€ TPABUIIO» MEXAHUKH
KII/I npocThIX MEXaHU3MOB
[IpocThie MexaHU3MBI B OBITY U
TeXHUKe Prruaru B Tene
4JeJIOBEKA

Onpenenenne BBIMTPHILIA B CUJIE IIPOCTHIX MEXaHU3MOB Ha IPUMEpPE pblyara,
MOJBMKHOTIO Y HEMOABUKHOI'O OJIOKOB, HAKJIOHHON IIIOCKOCTH
HccnenoBanue ycnoBusl paBHOBecHs ppryara OOHapy>KeHue CBOMCTB
MPOCTBIX MEXAHU3MOB B Pa3JIUYHbIX HHCTPYMEHTAX U MIPUCHOCOOICHUSIX,
HUCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TaK)Ke B )KUBBIX opranu3zmax (MC — Ouomnorusi)
DKCclepuMeHTalIbHOE JOKa3aTeJIbCTBO PABEHCTBA PadOT NMPU NPUMEHEHUHU

OPOCTHIX MEXAHU3MOB
npenenenue KIIJ[ HakITOHHOM NMIIOCKOCTH

Pemenune 3amau Ha npuMEHEHNE IpaBUJIa paBHOBeCHs pblyara U Ha pacuér KIT{

Mexanunueckasi
3Heprus (4 4)

Kunnetnueckas u
NOTEHIUAJIbHAS] YHEPTUSI.
ITpeBpaiienune oJHOTO BHUIA
MEXaHUYECKOU PHEPTUU B
PyTrou. 3aKOH COXpaHEHUSI.

9KCHepI/IMCHTa.TIBHOG ONPCACIICHUC NU3MCHCHUS KMHETHYECKOM M MOTCHIMAJIbHOMU
OHCPIruu TCJia IIpU €ro CKaTbIBaHUU I10 HaKJIOHHOH ILIIOCKOCTH. CDopMyanOBaHHe
Ha OCHOBC UCCIICAOBAHNA 3dKOHA COXPAHCHUA MeXaHUYeCKOM OHCPIruu.
O6CY)KZ[CHI/IC rpaHul IpUMCHUMOCTHU 3aKOHA COXPaHCHUSA SHCPIrunu

Pemmenune 3agad ¢ uCIoab30BaHNEM 3aKOHA COXpPaHCHUA SHEPIUn
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Pe3epBHoe Bpems (3 1)

TEMATUYECKOE IIJIAHUPOBAHHUE 8 kaacc (68 u)

TemaTnueckuii 0JI0K,
TeMbI

OcHoBHoOe coiep:kaHue

OcHoBHbBIE BU/IbI IEATEJIbHOCTH YYALINXCS (HA YPOBHE Y4eOHBIX
JeiicTBUiA)

Pasnea 6.

TenoBbie siBaenus (28 1)

Ctpoenne
H CBOHCTBa
BemrecTna (7 4)

OCHOBHBIE TOJIOXKEHUS
MOJIEKYJIIPHO-KHHETHIECKOM

TEOpHUHU CTPOECHUS BEIIECTBA
Macca u pa3Mepbl aTOMOB

1 MoJieKyJl. OTBITHI,
MOATBEPKIAI0II1E

OCHOBHEIE
TIOJIOKEHUST MOJIEKYJISIPHO-
-KUHETUYECKOW TEOpPHH.
Mopenu TBEpIOTrO, XKUIKOTO
Y Ta3000pa3HOTO COCTOSTHHM
BewecTBa Kpucramimueckue
1 amop(dHBIe TBEPABIEC TEIIa
OO0OBsCHEHHE CBONCTB rasos,
KUJKOCTEN U TBEPABIX TEJ Ha
OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KHHETUYECKON TEOPUU
CMauuBaHue U KanUUISIPHbIE
siBIeHUs1 TernoBoe pacuiupeHue
U C)KaTHhe

Habmtonenne u WHTEpIHpeTars OMbITOB, CBUIETEIHCTBYIOMMUX 00 aTOMHO

-MOJICKYJIIDHOM CTPOCHUHU BEUIECTBA: ONBITHI C PACTBOPCHUEM PA3JIMYHBIX BEIICCTB B BOAC -

Peurenue 3a1a4 1o OLEHUBAHKUIO KOJIMUECTBA ATOMOB WJIU MOJICKYJ
B €TMHAIE 00BEMA BEIECTBA.

AHanu3 TekcTa APeBHUX aTOMHUCTOB (Hampumep, (parmeHra

nosmel JIykpenus «O npupoze Beme?) ¢ U310KeHueM 0O0OCHOBaHHH -
ATOMHOM TUNIOTE3HI (CMBICTI0BOE yTeHue). OreHka

yOEIUTENEHOCTH THX O0OCHOBaHWI

OO0bsicHeHHe OpOYHOBCKOI'O IBWXKEHHMs, sBiIeHUA IUDPy3un

U pa3In4vil MEXJy HUMHU Ha OCHOBE IT0OJIOKEHUN MOJIEKYJISIPHO-

-KMHETUYECKOU TEOPUH CTPOCHHUS BEIIECTBA

OOBsiCHEHHE OCHOBHBIX Pa3jIMuui B CTPOEHUHU Ia30B, )KUJIKOCTEH U TBEPABIX TEN C
HCIIOJIb30BAHUEM I10JIOKEHUN MOJIEKYJIIPHO-KUHETHUYECKOU TEOPUU CTPOCHUS
BEIIECTBA

IIpoBeieHNE ONBITOB MO BBIPAIIUBAHUIO KPUCTAJLIOB IIOBAPEHHOM COJIM UJIU caxapa
[TpoBeneHue u 0OBSICHEHNE OMBITOB, IEMOHCTPUPYIOLINX KAalTWJUISIPHBIE SBJICHUS M
sBieHue cMaunBaHusi OObSICHEHNE POJIM KaUJULBIPHBIX SIBIICHUH 1JI MOCTYIIICHUS
Bg}lm B opranusm pactenuii (MC 6uosnorus) Habmaronenue, nposeieHue u
00BsACHEHHE OIBITOB MO HAOIIOAEHHIO TEIIOBOIO PACIIMPEHNUS Ta30B, )KUIKOCTEN U
TBEPJBIX TEJI.

OOBsicHeHHEe coXpaHEeHUs 00BEMa TBEPABIX TEJI, TEKYUYECTH KUJIKOCTHU (B TOM YHCIIE,

PIaSHI/ILIBI B TCKYYCCTH AJIA PA3HBIX X(HHKOCTGﬁ), JaBJICHUA I'a3a
OBCACHUC OIIBITOB, ACMOHCTPUPYIOIINX 3aBUCUMOCTDb OJAaBJICHUA BO3AYyXa OT €ro
(6]

bEMa U Harp€BaHusA UIH OXJIAXKICHUSA,
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n ux O6T>ZICHCHI/IC Ha OCHOBC ATOMHO-MOJICKYJIAIPHOTO YYCHUSA AH&HI/IS MNPaKTHUYICCKHUX
CUTyalluu, CBA3aHHBIX CO CBOUMCTBAMM Ia3oB, JXUJAKOCTCHU U TBCPABIX TCJI

TermioBbie mpoueccbl
(21 v)

Temnepatypa Cs3b
TEMIIEPATypbl CO CKOPOCTHIO
TETJIOBOTO JIBUYKEHUS YaCTHIL
Buytpennsisa sueprus CriocoOsl
WM3MEHEHHUS

BHYTPEHHEU SHEPIUMU:
Terionepeaaya u CoBepIIeHUE
pabotel Buael Tenonepenauu:
TETUIONPOBOHOCTh, KOHBEKITHS,
W3IIy4YeHHUE.

KonuuecTBo TeninoTe! Y nenbHas
TEINIOEMKOCTD BEIIECTBA
TermnooOMeH u TernoBoe
paBHOBecue YpaBHEHUE
TEIJIOBOro OajaHca

IInnaBnenue u oTBEpAEBaHNE
KPUCTAJLINYECKUX BEILIECTB

Y nenpHas TEIIIOTA IJIABJICHUS
[Tapoo6pa3zoBanue

1 KoHJeHcauus Mcnapenue
Kunenune VY nenpHas temiora
nmapooOpa3oBaHusi 3aBUCUMOCTD
TeMIIepaTypbl KUIIEHUS OT
arMoc(epHOro JaBiIeHUS
Bnaxnocts  Bo3ayxa DHeprus
TorInBa Y AeabHas TEIIoTa
cropanus [TpuHiumns! paboThl
TerutoBbIX aBurarenei KIT]
TETUIOBOTO ABUraresis TerioBsie
JIBUTaTEIU U 3alIUTa

OO0ocHOBaHUeE MPABUI U3MEPEHHUS TEMITEPATYPhI

CpaBHeHUE Pa3IMYHBIX CITIOCOOOB U3MEPEHHUS U KAl TEMIIEPATYPBI

HaOmronenne u 00bsICHEHNE ONBITOB, IEMOHCTPUPYIOIINX N3MEHEHHE BHYTPEHHEH
SHEPTHH Tella B pe3yJIbTaTe TeIUIoNnepe1adyn U paboThl BHEIIHUX CHJT

HaOmronenne 1 00bICHEHUE OMBITOB, 0OCYK/ICHHE MPAKTUYECKUX CUTYaIIH,
JIEMOHCTPUPYIOIINX Pa3IuyHbICe BUIbI TEIJIONEPEaayn: TEIIONPOBOTHOCTb,
KOHBEKIINIO, u3yueHnue Vccnenoanue sBieHus TEIII0O00OMEHa TPU CMEIIIMBAHUHT
XOJIOJTHOM U TOpSYEH BOIbI

Habnronenne ycTaHOBIEHUS TEIJIOBOTO PABHOBECHSI MEXKIAY TOpsUei U XOJIOAHOM
BosioM. Onipenenenune (M3MepeHne) KOJIUIECTBa TEIUIOTHI, MOJIYY€HHOTO BOJIOU MPHU
TEIUI000MEHE C HAarPeThIM METAINTNYECKUM IIUIMHIPOM

Onpenenenue (M3MepeHne) yASIbHON TEIIOEMKOCTH BellecTBa Perenue 3anay,
CBSI3aHHBIX C BBIUMCIIEHHEM KOJIMYECTBA TETUIOTHI M TETUIOEMKOCTH IPH TETNTIOOOMEHEe
AHanu3 cUTyaluid MPaKTHYECKOTO UCIIOIB30BAaHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAI[PUMEP B LIEJISAX IHEProcOepeKEHUs : TEIIIOU30JISALIMA,
sHeprocOeperaroie Kpblim, TepMO aKKyMYJISITOPBI U T [T

HaOmnronenue siBneHuii ucnapeHus U KoHjeHcanuu McecinegoBanue npoiecca
WCITAPEHHUS] PA3JIMYHBIX KUIKOCTeH OOBsICHEHNE SBIICHUI HCTIapSHUST M KOHACHCAIIUH
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI

Hab6mronenne n 00bsAcHEHUE poriecca KUTIEHUsI, B TOM YHUCJI€ 3aBUCUMOCTH
TeMIlepaTypbl KUMEHUs OT AaBiieHus OnpeaeneHre (M3MepeHne) OTHOCUTEIbHON
BIIYKHOCTH BO3ayxa HaOmroieHne npoliecca aBJIeHus] KPUCTAITHIECKOTO
BEllleCTBa, HAIIPUMED JIbJ1a

CpaBHEeHHE TTPOIIECCOB TUTABJICHUS KPUCTAIUTMIECKHUX T U Pa3MsITUCHHS TIPH
HarpeBaHUH aMOpP(HBIX TeT

Onpenenenue (M3MepeHne) yASTbHON TETUIOTHI TIaBiIeHUs Jibaa OO0bsICHEHNE
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OKpYy Karomeu cpeapl. 3aKoH
COXpaHEHMUS U MPEBPAILLICHUS
SHEPruM B MEXaHUYECKUX U

TEIUIOBBIX MPOLIECCAX.

SIBIICHUH TJIABJICHUS M KPUCTAJUIM3allMd HA OCHOBE aTOMHO-MOJICKYJISIPHOT'O YYEHU S
Pemienue 3aay, cBA3aHHBIX C BBIYUCIEHUEM KOJIMYECTBA TEILIOTHI B IIPOLIECCaX
TEIUIONEepeaauy IPH IJIABJICHUU U KPUCTAJUIM3ALIMH, UCTIAPEHUH U KOHJIEHCALIUHU
AHanu3 cutyanuui NpakKTUYeCKOro NpUMEHEHUS SIBJICHUH MJIABJICHUS U
KpPUCTAJUIM3ALIMH, HAIIPUMED, TTOJIyYEHUE CBEPXUUCTHIX MATEPUAJIOB, COJIEBAS TPEJIKA
U JIp

Ananm3 paboTsl 1 00bsICHEHHE TPUHITAIIA JSHCTBUS TETIJIOBOTO JBUTATEIS
Brrunciienrne KoJim4ecTBa TEIIOThI, BBIICISAIOMIETOCS IIPU CTOPAHUU PA3JTUYHBIX
BUA0B TortuBa, U KIT/ neurarens OOCyKIeHNE SKOJIOTHUSCKUX ITOCIICICTBHI
HCIIOJb30BaHUs JBUTrATENIel BHYTPEHHETO CTOPaHUsl, TEILUIOBBIX U
rugpoaiekrpocTaniuii (MC — skoJiorus, Xumus)

Pasznen 7.

a CKTPHYCCKHEC U MATHUTHBIC

siByienus (37 4)

DJIeKTpHYeCKH e 3apsbl.
3apsizkeHHbIE TeJ1a

U UX B3auUMo/ieiicTBHE
(79)

Onexkrpusanus Ten JIBa pona
AJIEKTPUYECKUX 3apsi/IOB
BzanmogeiictBue
3apsHKEHHBIX Tel 3aKOH
Kynona Dnexrpuueckoe nose
[TpuHIIUI Cynepno3uIuu
AIIEKTPUUECKUX MOJIEeHN
Hocurenu snexktpuyeckux
3apsa0B DIeMeHTapHbIN
AIIEKTPUYECKUMN 3apsifl

Ctpoenue atoma [IpoBogHUKHN
U TADJIEKTPUKHU 3aKOH
COXPaHEHUS AIEKTPUIECKOTO
3apsiia

HaOmronenne u mpoBeIeHUE OMBITOB I10 SJIEKTPU3AINH TEII IPU
CONPUKOCHOBEHUH U WHIYKIIHEH

Hab6ntonenue u o0bpsicHeHNE B3aUMOAEHCTBYSI OTHOUMEHHO U Pa3HOMMEHHO
3apsKEHHBIX TeJ.

OOBsicHeHHe NpUHIUIIA JeHCTBUS 3JeKTpockona. OObsiCHEHUE SIBICHUN
AIIEKTPHU3AIUN TIPH COIMTPUKOCHOBEHUH TEJ M MHIYKIIMEH C UCITOIH30BAHUEM
3HAaHUN O HOCUTEJISIX PJIEKTPUUECKHUX 3apsiI0B B BEILIECTBE.

Pacnio3naBanue u 00bsICHEHHE SIBICHUN 3JI€KTPU3allMU B TOBCEIHEBHOM KM3HHU.

Ha6J’IIOI[eHI/Ie " 0OBsICHEHUE OIIBITOB, HJUTFOCTPUPYHOIIKUX 3aKOH COXPAHCHUA
QJICKTPHUYCCKOI'O 3apsaaa.

Ha6mroaenne onbITOB 110 MOJICTUPOBAHUIO CHUIIOBBIX JTUHUN dJIEKTPUIECKOTO
OJIA.

I/ICCHeJIOBaHI/Ie HeﬁCTBHﬂ OJICKTPHUYCCKOI'O IMOJIA Ha ITPOBOAHHUKHU U JUDJICKTPUKH.
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IMocTossHHBIN
3JIEKTPUYECKHH TOK

(20 v)

DNEKTPUUECKUH TOK. Y CIIOBUS
CYIIECTBOBAHUS
3JICKTPUYECKOTO TOKA.
HcTOYHUKH ITOCTOSTHHOTO
Toka. JleicTBus
3JIEKTPUUECKOTO TOKA.
(TeruIoBOE, XUMHUYECKOE,
MarHUTHOE) DIEKTPUYECKUI
TOK B KMJIKOCTSIX M Ta3ax.
OnekTpuyeckas nenb. Cuiia
TOKa. DJICKTPUYECKOE
HanpspkeHue. COpoTUBIICHUE
IIPOBOJAHHUKA. Y IEJIBHOE
COIPOTHUBIICHUE BEIIECTRBA.
3akoH OMa J1s1 yyacTka

nenu. [locnenoBarensHOE

U IMapaJlIeJIbHOC COCANHCHUC
IIPOBOAHUKOB.

Pabora u MomniHoCTh
AIEKTPUYECKOr0 TOKa 3aKOH
Jxoyns—JIenna
DJIEKTPOIIPOBOJKA U
MOTPEOUTENH AIEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

HaOmnronenne pa3nuaHbIX BUIOB JEHCTBHS AIEKTPUUECKOTO TOKA U
0oOHapyKeHHE 3TUX BUJIOB JICHCTBUS B MOBCEAHEBHOM *)u3HU. COOpKa 1
HCIIBITAaHUE JIEKTPUYECKOM LIENH IMOCTOSTHHOIO TOKa. M3mepenue cuibl Toka
aMIIEpPMETPOM.

N3mepeHue 2IIeKTpUYecKoro HanpsiKeHus: BoJbTMeTpoM [IpoBenenue u
00BSICHEHHE OIIBITOB, IEMOHCTPHUPYIOIIHNX 3aBUCUMOCTD JJIEKTPHIECKOTO
COIPOTUBIJICHUS IIPOBOJHUKA OT €r0 JJIMHBI, IUIOLIAAH ITOIIEPEYHOr0 CEYEHUS U
Marepuana. MccienoBaHnue 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO Yepe3
PE3UCTOpP, OT COPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HAa PE3UCTOPE.

IIpoBepka npasusia CI0XKEHUS HANPSKEHUI IPU M10CIE10BATEILHOM
COEIMHEHUH JIBYX pe3uctopos. [IpoBepka mpaBuiia aJist CUIIbI TOKA MPU
MapaieIbHOM COCIMHEHUH PE3UCTOPOB. AHAIN3 CUTYAIUN MTOCIEA0BATEIHLHOTO
Y MapaJlyIeJIbHOTO COEIUHEHUsS TPOBOJHUKOB B JOMAITHUX JIEKTPUUECKUX
cersx. Pemenne 3ana4 ¢ ucnosib3oBanneM 3akoHa Oma u popmyin pacuéra
AJIEKTPUYECKOT 0 COIIPOTUBIICHUS IIPU NTOCIEA0BATEIHLHOM U NTapalIeIbHOM
COEIMHEHNH IPOBOJHUKOB.

Omnpenenenue pabOThI IJEKTPUUECKOT0 TOKA, MPOTEKAIOIIEr0 YEPE3 Pe3UCTOP.
Ornpenenenne MOLHOCTH JIEKTPUYECKOT0 TOKA, BBIAECISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 JTAMITOUKY OT HANPSKEHUS Ha
HeU

Onpenenenue KI1/] narpeBarens. MccieqoBanue npeodpa3zoBaHusi SHEPTUH TPU
noabEMe rpysa dekrpoaBuraresneM. OObsiCHEHHE YCTPOUCTBA U MPUHITUIIA
JIEUCTBUS TOMAITHUX DJIEKTPOHATpeBaTEIbHBIX MPHUOOPOB. OOBsICHEHNE TPUYHH
KOPOTKOT'O 3aMbIKaHUS U TIPUHIIUIIA JEUCTBUS MJIABKUX NPEIOXPaHUTENEH
Pemenue 3agau ¢ ucnonbs3oBanueM 3akoHa J[xoyns—IJlenia Habmonenne
BO3HUKHOBEHMS JIEKTPUUYECKOTO TOKA B KUIKOCTH.
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0s

MarHuTHbIE ABJIEHHUSA
6w

ITocTosiHHBIC MATrHUTEI.

B3aumoelicTBUE TOCTOSHHBIX

MAarauToB. MarHuTHOE MOJIE.
MarautHoe 1oJjie 3eMJIH U €r0
3HAQUCHUC IJI )KU3HU

Ha 3emie. OnbIT Opcreaa.
MarnaurtHoe noJje
AJIEKTPUYECKOT O TOKA.
IIpumenenune
3JIEKTPOMAarHUTOB B TEXHUKE.
JeiicTBre MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM
DIIeKTpOABUTATENb
IIOCTOSIHHOT'O TOKa
Hcnonp3zoBanue
AJIEKTPOABUTATEIICH B
TEXHUUYECKUX YCTPOUCTBAX

1 Ha TPAHCIIOPTEC

HCCHCI{OB&HI’IC MardmTHOI'O B3aI/IMO,Z[eI‘/JICTBI/I$I ITIOCTOSAHHBIX MarHuTOB.

I/I3yquI/Ie MAruvTHOTIO I10JIA ITOCTOAHHBIX MAIrHUTOB IIPHU UX O6’be,Z[I/IHeHI/II/I n
pPasaciICHUN.

HpOBGI[GHI/IC OIIBITOB 11O BU3yaJIM3allvuU I10JISI TOCTOAHHBIX MAaroHuTOB

N3ydeHue saBiieHUs HAaMarHUYMBaHUS BeulecTBa. VceiienoBanue 1eicTBUs
AJIEKTPUUYECKOr0 TOKAa HA MATHUTHYIO CTPEJIKY.

HpOBeI[eHI/Ie OIIBITOB, ACMOHCTPUPYIOHINX 3aBUCUMOCTL CUJIbI BSaI/IMO,I[eI;’ICTBPIH
KaTyIIKU ¢ TOKOM U MaruvuTa OT CUJIbI U HAIIPABJICHUS TOKA B KATYIIIKE

AHanu3 cuTyanui NpakTUIeCKOro MPUMEHEHHUSI SJIEKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, IPOMBIIIIEHHOCTH, MEIULIUHE)

N3ydeHue neiicTBUA MAarHuTHOTO TOJISE HA TPOBOJHUK C TOKOM M3ydeHune
JICMCTBUS JEKTPOABUTATENS

N3zmepenne K1/ anekTpoaBurarenpHoi ycTaHOBKY Pacnio3HaBaHue U aHau3
Pa3IMYHBIX IPUMEHEHUM 2JIEKTPO- ABUTATENEH (TPaHCIIOPT, OBITOBLIS
ycTpoicTBa U Ap )

DJIEKTPOMArHUTHAsA
HHAYKOuA (4 4)

Omneitel @apanes. SABneHue
AIEKTPOMAarHUTHOU
nHayknuu. IIpasumo Jlenna.
Onextporeneparop. CriocoOs
MOJIy4YE€HUS DJIEKTPUUECKON
SHEPTUU. DIEKTPOCTAHIINM Ha
BO300HOBJIISIEMBIX HCTOYHHUKAX
SHEPIUH.

OIIBITEI IO HUCCICIOBAaHUIO SABJICHUSA SHCKT”pOMaFHI/ITHOi'I WHAYKIOHWH:
HUCCIICOJOBaHUC H3MCHCHUI 3HAaYCHUS U HaITpaBJICHUSA MHAYKIIMOHHOI'O TOKa

Pe3epBHOe Bpemsi (3 1)
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TEMATUYECKOE IIVIAHUPOBAHHUE 9 kaacc (102 v)

OcHoBHoOe coiep:kaHue

OcHoOBHbBIE BU/IbI 1eSITeJILHOCTH YUAIIUXCS (HA YPOBHeE
Y4eOHBIX J1eiicTBH)

Pasnea 8.

Mexanunueckue sijaenus (40 4)

MexaHn4geckoe
JBHIKEHHE

H CIIOCO0BI €r0 OIUCAHNSA
(10 v)

MexaHn4yecKkoe JBUKEHUE
MarepuanpHas Touka Cucrtema
orcuéta OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPSAMONIMHENHOE
nBuxeHue HepaBHomepHoe
MPSIMOJIMHEUHOE JIBUYKEHUE
CpenHsis ¥ MTHOBEHHAsi CKOPOCTh
TeJa IMpU HEPAaBHOMEPHOM
JIBUJKEHUU. Y CKOPEHHE.
PaBHOyCKOpEHHOE
NPSIMOJIMHEMHOE JIBUKEHUE.
CBob6oanoe najieaue. OnbIThI
lNanmunes. PaBHomepHoe
JIBUJKEHUE IO OKPYKHOCTH.
Ilepuon u yactora obpalieHus.
JIuHeliHas v yriioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE
YCKOpEHHUE.

AHanu3 1 00Cy>XAeHHE PA3INYHBIX IPUMEPOB MEXaHUYECKOTO JIBUKECHHUS
OO6cyxaeHue rpaHul] TPUMEHUMOCTH MOJEIIN «MaTepruaibHasi TOUKay
Onurcanne MEXaHUYeCKOTO ABMKCHUSI PAa3IMYHBIMHU CITOCOOaMu (YpaBHEHHE,
TabnuIa, rpaduk)

AHaIIN3 )KU3HEHHBIX CUTYaIIHi, B KOTOPBIX MPOSBIISICTCS

OTHOCHUTEIIbHOCTh MEXaHUUYECKOTO IBM>KECHUS

Habnronenne MmexaHn4ecKoro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbBIX TEI
orcuéra. CpaBHEHHUE ITyTEH U TPASKTOPUH IBHIKEHHS OJTHOTO M TOTO YK€ TeJa
OTHOCHUTEIIbHO Pa3HbBIX TeJl OTCUETA.

Amnanu3 tekcra ['anunes 00 OTHOCUTEILHOCTH IBUXKEHUS; BBITIOJTHEHUE
3aJjaHUM 10 TEKCTY (cMbIcI0oBoe uTeHue) Onpenenenue cpeiHeil CKopocTu
CKOJIBYKE€HUsI OpyCKa MJIM IBM)KEHUS IIapHKa 110 HAKJIOHHOMW IJIOCKOCTH
Ananu3s 1 00CyXKJIeHUE CITIOCO00B MPUOIMKEHHOTO OTNPEICICHUSI MTHOBEHHOU
CKOPOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBM)KEHUS (IIapyKa B )KUJIKOCTH,
MO/IEJIN BJIEKTPUUECKOTro aBTOMOOUIISt U T 1 ) OnipeniesieHue myTu,
MPOIAEHHOTO 3a TaHHBIA MPOMEXYTOK BPEMEHH, M CKOPOCTH TeJla Mo
rpauKy 3aBUCHMOCTH ITyTH PaBHOMEPHOTO JBMI)KEHUSI OT BpEMEHHU
OO0cyxneHne BO3MOXHBIX TTPUHIIATIOB JEeHCTBHS MPUOOPOB, N3MEPSIOIIIX
CKOPOCTH (CIIUIOMETPOB)

Brraucnenue IIYTHU U CKOPOCTHU ITPU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHKCHHH TCJ1A.
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Omnpenenenne NpolIEHHOIO NYTU U YCKOPEHUS IBUKEHUS TEJIA 110
rpadguKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O IPSMOJIUHEHHOTO
JBMKEHHUS T€JIa OT BPEMEHH.

OrmpeniesieHne yCKOPEHUsI Tejia IIPU PaBHOYCKOPEHHOM JIBUKEHUU MO
HaKJIOHHOMW ITOCKOCTH.

I/ISMepeHI/IC IIepuoaa u 4aCTOThI 06pameHI/1${ TEJIa I10 OKPY>KHOCTHU
OnpeneﬂeHHe CKOPOCTH PaBHOMECPHOI'O ABHUXXCHUA TEJIa

IO OKPY’KHOCTHU.

Pemienune 3agay Ha onpeiesieHne KHHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBMXKEHUS pa3InyHbIX BUIA0B. Pacrio3HaBaHue u
NpUOIMKEHHOE OIMMCAHNUE PA3IMYHBIX BUI0OB MEXaHHUYECKOTO JBUKCHUS B
MIPUPOJIC U TEXHUKE (Ha MpUMepax CBOOOIHO IMAJAFONINX TEJl, JBUKCHHUS
JKUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U AP )
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B3aumoaeiicTBue TeJ
(20 9)

ITepsslii 3akoH HeroTona Bropoi
3ak0oH Herotona Tperuii 3aKoH
Hrerotona I[puniun
CyIEPIO3ULIMU CUIT

Cua ynpyroctu 3akoH ['yka
Cuna TpeHus: cujia TpeHUs
CKOJIb)KEHHS, CUJIa TPEHUSI TTOKOSI,
JIPYTHE BUJIbI TPEHUS

Cuia TSKeCTU U 3aKOH
BCEMHUPHOI'O TATOTEHHUS
Yckopenne cBOOOHOTO MageHUs
JIBU>KeHUE NIJIaHET BOKPYT
Connua. [lepBast kocMuyeckast
ckopocTbk. HeBecomocTs n
neperpy3ku PaBHoBecue
MaTEepPUAIILHON TOYKH.
AOGCOMIOTHO TBEPAOE TEINO.
PaBHOBecue TBEpIOTO TENA C
3aKpEeNIEHHON OCBIO BPAIICHUS.
MowmeHT cuitbl. LleHTp TsKecTH.

Hab6nronenue u 00CyXIeHHE OIBITOB C IBM)KEHUEM TeJla IPHU
YMEHBUIECHUH BIMSAHUS APYTUX Tel, NPENATCTBYIOIINX JBUKEHUIO

Amnanus Tekcra ["anuies ¢ onucanueM MBICIIEHHOTO 9KCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPLIMH; BHIIIOJIHEHHE 3aTaHUN 1O TEKCTY
(cMbICIIOBOE UTEHUE)

O6Cy>K,Z[CHI/IC BO3MOXXHOCTH BBIITIOJIHCHHUA 3aKOHa I/IHCpI_[I/II/I B paBJII/ILIHBIX
cUCTEMaxX OTcUéTa
Ha6mronenune n o6Ccy)1eHNe MEXaHUYECKUX SBJICHUM, IIPOUCXOISAIINX B

cucreme orcuéra «Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM
JIBUKEHUHU OTHOCUTEJIBbHO KabnHeTa (PU3NKu

JleficTBUs ¢ BEKTOpaMHU CUJI: BBIIIOJIHEHUE 3aJJaHUN 110 CIIOKEHUIO U
BBIYMTAHUIO BEKTOPOB

HaOnronenue u/umnu npoBeaeHUE ONBITOB, JE€MOHCTPHUPYIOIIUX
3aBUCUMOCTb YCKOPEHMUS TeJa OT MPUIIOKEHHOU K HEMY CUJIBl Y MacChl
Tena

AHanmu3 1 00bsICHEHHUE SIBJICHUM C UCTIOJIb30BAaHUEM BTOPOTO 3aKOHA
HeroTona

Pemenne 3ana4 ¢ ncnosp30BaHuEM BTOPOro 3akoHa HeroToHa 1 mpaBuiia
CJIO’KEHUS CUJT

Omnpenenenne )KECTKOCTU NPY>KUHBI

AHanu3 cuTyalui, B KOTOpPbIX HaOJI0Aal0TCs yIpyrue nepopmanuu, U ux
00BsICHEeHHE C UCOJIb30BaHUEM 3aKkoHa ['yka Pemenue 3anau c
HCIOJIb30BaHUEM 3aKkoHa [ 'yka VcenenoBanmue 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIb)KEHMUS

OT CHJIBI HOpMAJIbHOTO AaBieHus OOCyKIeHUE pe3yIbTaTOB
HCCJIEI0BAHUS

Omnpenenenne ko3 puimmenTa TpeHUs CKOIbXEeHUs V3MepeHne CHIThl
TPEHUs ITOKOSI

Pemenue 3agau ¢ ucnonb3zoBaHueM GOPMYJIBI JJIsI CUITBI TPEHUS
CKOJIb)KEHMUS
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AHanu3 IBYMKEHUS TE TOJILKO 110 JEHCTBUEM CHUIIbBI TSIXKE- CTH —
CBOOOHOIO MMagEHUS

OOBsiCHEHE HE3AaBUCUMOCTH YCKOPCHUA CBO6OI[HOFO ImaacCHus OT MacCChl
TCJ1a

OneHka BeIMYUHBI CHUJIBI TATOTEHUS, ISUCTBYIOMICH MEX1y ABYMS TeJIaMU
(71 pa3HBIX Macc)

AHanu3 IBUXKEHUsI HEOSCHBIX TEJ MO AEHCTBUEM CUJIBI TITOTEHUS (C
HUCMOJIb30BAHUEM JIOTTOJTHUTEILHBIX UCTOYHUKOB HH(MOPMAIIUH).

Pemenue 3aga4u ¢ HCMOIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTECHUS U
bopmynbl ISt pacuéTa CHITBI TSIKECTH

AHaJIN3 OPUTHHAIIBHOTO TEKCTa, OMUCHIBAIOIIETO MIPOSIBJICHHS 3aKOHA
BCEMHUPHOTO TSATOTECHUS; BHITIOJIHEHHUE 3aJaHUI 10 TEKCTY (CMBICIIOBOE
YTCHHC)

Ha6J'IIOI[eHI/Ie u 06CY)K,I[CHI/IG OIIBITOB 11O UBMCHCHHIO BCCa TCJia IIpHU
YCKOPCHHOM ABUKCHHUU

Ananmus YCJIOBI/Iﬁ BO3HHUKHOBCHHS HEBCCOMOCTHU U IMCPETPY3KU
Penienue 3a1a4 Ha OonpcACICHUEC BECa TCJIa B PA3JIMYHbBIX YCIIOBUAX

Ananmus CHUII, ﬂeﬁCTBYIOIHHX Ha TCJI0, MOKOAIICCCA Ha OIIOPC OHpe,Z[CJ'ICHI/Ie
OCHTpPaA TAXKESCTHU PA3JIMIHBIX TCJI
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3aK0HDBI
COXpaHeHMs
(10 )

Nmnynsc Tena. I3mMeneHue
umnynbca. mmynbsce cuibl. 3aKoH
COXpPaHEHUS UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.
Mexanuueckas pabora u
MouiHocTh. Pabora cui TsxecTu,
ynpyroctu, Tpeaus. CBsizb
SHEPTHH U paOOTHI.

ITorenuuanbHas sHEprus Tena,
IIOJHSATOrO HaJl IOBEPXHOCTHIO
3ewmui [loTeHIManbHas SHEPTUs
C)KATOM NPY’KUHBI.

Kunernueckas sneprus Teopema
0 KMHETUYECKOW SHEPTUU. 3aKOH
COXpPaHCHUST MEXaHUYCCKOU
SHEPrUU

HaGmronenue u o6Cy ) I€HHUE OMBITOB, IEMOHCTPUPYIOLINX TIepeiady
HWMILYJIbCA IIPH B3aUMOJEUCTBUM TEJI, 3aKOH COXPAaHEHUsI UMITYJIbCa IIPU
a0COJIFOTHO YIIPYTOM U HEYIIPYTOM B3aUMOJACUCTBUH TEJl

AHanu3 cuTyaluui B OKpY>Karollel >KU3HU € UCITOJIb30BAHUEM 3aKOHA
COXpPaHCHUA UMITYJIbCa

Pacnio3HaBaHue sSIBIICHUSI PEAKTUBHOTO JABHKCHUS B TIPUPOIC U TCXHUKE
(MC — Guoorusi)

IIpuMenenne 3aK0Ha COXpaHEHUsI UMITYJIbCa ISl pacy€ra pe3yJIbTaTOB
B3aUMOJICHCTBUS TeJ (Ha IpUMeEpax HEyHnpyroro B3auMoecTBus,

yupyroro u€HTpaJbHOTO B3aUMOCU CTBUS ABYX OAWHAKOBBIX TCJI, OIHO U3

KOTOPBIX HEMOJABUKHO)
Pemrenue 3aa4 ¢ UCNOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYyJIbCa

Omnpenenenne padboThl CUJIBI YIIPYTOCTH MPHU TTOABEME Ipy3a C
HCIIOJIb30BaHUEM HETOJIBM)KHOTO Y MOJABHXHOTO OJIOKOB M3Mepenue
MOIITHOCTH

H3MepeHre noTeHIMaabHON YHEPTUH YIIPYTO J1ehOpPMUPOBAHHOMN
MPY>KUHBI

HN3MmepeHne KHHETUYEeCKOU DPHEPTHH Teja N0 JUIMHE TOPMO3HOI'O Iy TH

OKCHEepUMEHTAILHOE CPAaBHEHUE U3MEHEHUS ITOTEHIIUAJIbHON U
KWHETUYECKOM YHEPrUi TeJla NPY ABMXKEHUHN IO HAKJIOHHOM IIIOCKOCTH
OKcnepuMeHTaJIbHas MPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUUECKOU
SHEPruy NpU CBOOOTHOM MaJIEHUU

ITpumenenne 3aKkoHa COXpaHEHUSI MEXaHUYECKOM dHEPTHH JUIS pacuéra

MNOTEHIUAJIIBHON U KWHETUUYECKOUN dHepruii Tena Pentenue 3amau ¢
HWCIOJb30BAHUEM 3aKOHA COXPAHEHUSI MEXAaHUYECKOU SHEPTUH

Pa3nen 9. Mexannueckue KojiedbaHusi u BoJtHbI (15 1)
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Mexannueckue
KoJiedoanus (7 1)

KonebarenpHOe NBMKECHUE
OCHOBHbIE XapaKTEPUCTUKHU
KOJICOaHUI: TIepPUO/I, 4acTOTa,
aMmMTy1a MareMaTu4ecKkuii 1
MPY>KUHHBIA MasiTHUKH.
IIpeBpalenue 3Hepruu npu
KOJIe0aTeIbHOM JIBH)KECHHU.
3aryxaroniue KojicoaHus.
BrinyxaeHHble kojebaHus.
Pe3onanc.

Hab6nroneHue konebaHuii Mo 1eiCTBUEM CHIT TSXKECTH U YIIPYTOCTH U
oOHapyXKeHHe MOJOOHBIX KOJICOAHUN B OKPYKAIOIIEM MHE.

AHanu3 KojeOaHuii rpy3a Ha HUTH U Ha npykune. OnpeneseHue 4acToThl
KOJICOaHHI MaTEeMaTUYECKOIO U IIPYKUHHOTO MasiTHUKOB.

Hab6nroneHue u o0bsiCHEHUE SIBJICHUST pe3oHaHca. McciiemoBanue 3aBUCUMOCTH
nepuona KOHC6aHI/Iﬁ MNOABCIICHHOI'O K HUTU I'py3a OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Tepro/ia KosjeOaHuii rpy3a, MOABEHICHHOTO K JICHTE, OT
Macchl rpysa.

Ha6J’IIO,Z[€HI/Ie u O6CY)K,I[CHI/IC OIIBITOB, ACMOHCTPUPYIOUIUX 3aBUCHUMOCTb IICpUOaa
KoJIeOaHu HPYKUHHOTO MasATHHUKA OT MAaCChl I'py3a U JKECTKOCTH HPYKUHBI.

HpI/IMCHeHI/IC MATEMATHYCCKOI'0O U MIPYKUHHOT'O MasATHHUKOB.
B Ka4CCTBC MO,Z[CJIGP’I JJIA OITMCaHU A KOJIEOaHUH B OKpPYKarleM MUpPe

Pemenue 3a1a4, CBSI3aHHBIX ¢ BBIUUCIICHUEM HIIM OIICHKOW Y4acTOTHI (TIepHo/1a)
KOJIeOaHmil.

MexaHnu4eckue
BOJIHBI. 3BYK

(8w

CBolicTBa MEXaHNYECCKUX BOJIH.
JlnuHa BoJIHBEL. MexaHu4eCcKHue
BOJIHBI B TBEPJOM TEJIE,
celicMHYecKHe BOJIHBI. 3BYK.
I'poMkoOCTB 3ByKa

1 BBICOTA TOHA. OTpaxceHHe

3ByKa. UH(ppa3ByK U yJIbTpa3ByK.

O6Hapy>1<eH1/Ie Y aHaJIU3 BOJHOBBIX SBJICHUM B OKpYIKarmeM MUpe

HaOmnronenue pacripocTpaHeHus MPOI0IbHBIX U ONEPEUYHBIX BOJIH (Ha MOJAEIIN) U
0oOHapy>KE€HHE aHAJOTMYHBIX BUJIOB BOJIH B PUPOJIE (3BYK, BOASHBIE BOJIHBI)

Brmaucnenue JJIMHBI BOJIHBI 1 CKOPOCTHU PACIIPOCTPAaHCHUS 3BYKOBBIX BOJIH

DKCNEepUMEHTaIbHOE ONPEAEIEHUE T'PAHMI] YaACTOTHI CIIBIIIIMMBIX 3BYKOBBIX
kosnebanuii HaGmroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM UHCIIE C
HCTO0JIb30BaHUEM MY3bIKaJIbHBIX HHCTpYMEeHTOB) Halmronenre n oobsicHeHue
SIBJIEHUSI aKyCTUUECKOT'O pE30HaHca

AHanu3 OpUTHHAIBHOIO TEKCTA, MOCBAIEHHOTO UCIIOJIb30BAHUIO 3BYKa (MU
yJIBTpa3ByKa) B TEXHUKE (9XOJIOKALUS, YIbTPa3ByK B MEIUIIMHE U JIP );
BBINOJIHEHNE 3aJJaHUI 110 TEKCTY (CMBICIIOBOE YTEHUE)

Pa3znen 10. DiieKTpOMAarHUTHOE MOJIE U DJIEKTPOMATHUTHBIE BOJIHBI (6 1)
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DJIeKTPOMATHUTHOE
noJie u
3J1eKTPOMATHUTHBbIE
BOJIHBI (6 1)

DJNEeKTPOMAarHUTHOE T10JIe
DIJIEKTPOMarHUTHHIE BOJTHBI

CBolicTBa 3J1€KTPOMArHUTHBIX
BOJHH. IIIkana 31eKTpOMarHuTHHIX
BoJiH. Mcnione3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JJIsI
COTOBOM CBSI3U. DJIEKTPOMAarH1THas
npupoza ceera. CKOpoCTh cBeTa.
BomHoBBIE CBOMCTBA CBETA.

[TocTpoenue paccyxaeHn, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUYECKOTO U
MarHUTHOIO MOJIeH

OKCHEPUMEHTAJIBHOE U3yYEHNE CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH (B TOM UHCIIE C
MMOMOIIbIO MOOHIJIBHOTO Tesed)OHA)

Amnanu3s PCHTICHOBCKNX CHUMKOB YCJIOBCYCCKOI'O OpraHnnu3ma

AHanu3 TEKCTOB, ONMMUCHIBAIOIINX ITPOSIBJIIEHUS 3JIEKTPOMArHUTHOTO U3JIyUYEHUS B
IIpUPOJE: KUBBIE OPraHU3MBbI, U3JIyUYE€HHS] HEOECHBIX TEJI (CMBICIIOBOE YTEHUE)

Pacno3naBanue u ananus Pa3INIHbIX HpI/IMCHeHI/Iﬁ OJICKTPOMArduTHBIX BOJIH B
TEXHHUKEC

Pemenue 3agau ¢ ucnosnb3oBaHueM (GOPMYJI 1JIsI CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3znen 11. CBeToBbie siBjenus (15 1)

3aKOHBI

pacnpocTpaHeHHusl
cBeTa

(6 w)

Hcrounuku ceera Jlyuesas
Mozenb cBera. IIpssmMonnneHoe
pacnpocTpaHeHHe CBeTa 3aTMEHUSI
Comnnua u JIynsr Otpakenue
ceera [lnnockoe 3epkano 3akoH
oTpakeHus ceera. [Ipemomiienne
CBETa. 3aKOH MPEJIOMIIEHUS CBETA.
[TonmHOE BHYyTpEHHEE OTpaKeHNE
ceera. Mcnonb3oBanue
BHYTPEHHETO OTPaXE€HUS B
ONTHUYECKHX CBETOBOJAX

Habroienre onbITOB, JEMOHCTPUPYIOMINUX SIBJICHUE TTPSIMOJIUMHEHHOTO
pacrpocTpaHeHus cBeTa (BOZHUKHOBEHHE TCHU U TTOJTYTEHH ), U UX HHTEPIIPETAITUS C
HCTIOJIb30BAaHUEM TTOHSATHSI CBETOBOTO JIy4a

OObsicHEHHE U MOJICIIMPOBAHNE COJTHEYHOTO U JIYHHOTO 3aTMEHUMN

HccnenoBanne 3aBUCUMOCTH yTJIa OTPKSHUSI CBETOBOTO JTyda OT yTJla MaJcHUs

N3ydenue cBoiicTB N300pakeHus B IJIOCKOM 3epkajie HaOmonenne u o0bsacHeHne
OIBITOB IO MOJYYEHUIO U300pakeHUI B BOTHYTOM U BBIITYKJIOM 3€pKajax
HaGmonenne u 00bsICHEHHE ONBITOB 10 MPEJIOMIICHHIO CBETa HAa TPAHMIIE
Pa3IUYHBIX CPeJl, B TOM YHCIIE OMBITOB C ITOJIHBIM BHYTPEHHUM OTPaKEHHEM
VccnenoBanne 3aBHCHMOCTH yTJla MPEJIOMIICHHUS OT yTJa MaJeHus CBETOBOTO JTyda
Ha TPaHUIIE «BO3AyX—CTEeKJI0» Pacro3HaBaHme SIBICHUI OTPaskKeHUS U
MIPEJIOMJICHHS CBETa

B HOBCe)IHeBHOﬁ JKU3HU AHanU3 U 00BbICHEHHUE SIBIECHUS ONTUYECKOTO MHUpaxa
Pemienne 3a7a4 ¢ MCMOIB30BaHUEM 3aKOHOB OTPAXKEHUS U MIPEJIOMIICHUS CBETa-
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JIMH3BI U
onTHYECKHE
npudopsl (6 4)

JIuH3a, X0 1y4yen B JIMH3E
Onrnueckast cucreMa OnTuyeckue
npuOopskI: oToanmapar,
MMKPOCKOII U TeseckoI. ['na3 kak
OIITUYECKAsI CUCTEMA.
bauzopykocTh 1 TaTbHO30PKOCTh

[Tonydenue n300paKCHUM C TOMOIIBIO COOUPAIOIIEH M PACCEUBAIOIIEH JIMH3.
Onpenenenue GOKYCHOrO pacCTOSHUS U ONITUYECKOM CUIIbI COOUPAIOILIECH JIMH3BI.

AHaJIM3 yCTPONCTBA U IPUHIIUIIA JCHCTBHS HEKOTOPHIX ONTHYECKUX MPUOOPOB:
(otoanmapara, MUKpockoria, Teaeckorna. (MC — Ounosiorusi, aCTpOHOMMS )

AHanu3 siBIICHUH OJIM30PYKOCTH U TATbHO30PKOCTH, MPUHITUTIA JICHCTBHS OYKOB
(MC — Guoorus)

Pa3ziyio:kenue 0e1oro
CBETa B CIIEKTP

(39

Paznoxxenue

Oesoro ceera

B criekTp. OnbiTel HptoTOHA.
CnoxxeHue cieKTpaJIbHbIX IBETOB.
Jucnepcus cBera.

Ha6J’IIO,Z[€HI/Ie 110 PA3JI0KCHHUTO 0Oenoro ceera B CIICKTP Ha6J’II-O,I[eHI/IC U O0BSICHEHHE
OIIBITOB IO ITOJIYUYCHHUIO Oenoro ceera IIPpH CIIOKCHHNH CBCTA PA3HbLIX IBETOB

[IpoBeneHue u 0OBSICHEHNE OMBITOB IO BOCIIPUSATHIO I[[BETA IPEAMETOB TIPH HX
HaOII0ICHUH Yepe3 IIBETOBbIC (PUIIBTPHI (IIBETHBIC OYKH )

Pasznen 12. KBanToBble siBjeHus (17 4)

HUcenyckanue
U NOIJIOLIEHUE

CBeTa aTOMOM
49

Omnwitel Pe3epdopaa u rmaneTapHas
MOJICJIb aTOMa.

Mopaens aroma bopa. Ucniyckanue n
IIOIJIOIIEHUE CBETA aTOMOM.
KBanTel. JInHEHUaThIE CIEKTPBI.

OO6cyxnenue 1meau onbIToB Pesepdopaa mo uccieoBaHU0 aTOMOB, BBIIBHKCHUE
THUITOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OIILITOB B 3aBUCUMOCTHU OT MPECAIIOIaracMoro
CTPOCHUSI aTOMOB, (DOPMYITUPOBAHHUE BHIBOJIOB U3 PE3YyJIbTATOB OIBITOB.
OOcyk1eHne TPOTUBOPEUYNH TJIAaHETAPHON MOJIETTH aToMa

M OCHOBaHUH JJISI TUIOTE3bI Bopa O CTallMOHAPHBIX 0p6I/ITaX OJICKTPOHOB.

Ha6J’IIOI[eHI/Ie CIUIOIIHBIX U JIMHENYaTBIX CIICKTPOB U3JIYUYCHUS PAZIITNIHBIX
BCIICCTB. OOBsICHEHHE IMHESHYAThIX CIICKTPOB HU3JIYYCHHUA.

CTpoeHne aTOMHOI0
siapa (6 u)

PagunoaktuBHOCTh Alnbda-, 6era- u
ramma-usinydenus CtpoeHue
aTOMHOTO siipa HykioHHast Mmoiens
aTOMHOTO si7ipa M3oTonsl
PannoakTuBHBIE TTpEBpaICHUS
Ilepuon nmonypacnazna

JlericTBus paIOaKTUBHBIX
W3JIy4YEHU M HA KUBbIE OPraHU3MBbI

OOcyk1eHre BO3MOXHBIX TUIIOTE3 O MOJIENSIX CTpoeHus siapa OnpeneneHue
cocTaBa si/iep 10 3aJJaHHbIM MAacCOBBIM U 3apsiIOBBIM YHCIIaM U 10 MOJIOKEHUIO B
nepuoandeckoit cucreme 3neMeHToB (MC — xumus) AHaIU3 U3MEHEHHUs COCTaBa
SIIpa M €ro MOJI0XKeHUs B MEPUOJUYECKON cucTeMe IpH a-paauoaktuBHoctd (MC
— xumus) JceaegoBanue TPEKOB a-4acTHUI] IO TOTOBBIM (oTOorpadusim
OGHapy>keHue 1 U3MEpPEeHHUE paAualliOHHOIO (DOHA C IOMOIIBIO 103UMETPa,
OLICHKA €r0 UHTEHCHUBHOCTH.

Amnann3 GUOJIOTHYECKUX U3MEHEHHUH, TIPOUCXOISIINX MO/ IEHCTBHEM
panuoakTuBHbIX u3nydeHnii (MC — Ouomnorus) Ucnonbp3oBaHue paaroakTUBHBIX
n3nydyeHuid B meaunmae (MC — 6uonorus)
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SnepHbie peakuun S nepHble peakiuu 3aKOHbI
(74) COXpaHEHHUS 3apsI0BOTO

1 MAacCOBOTI'O YMCEJI DHEPTUS CBSI3U
ATOMHBIX AOCP CBsi3b MacChl U
sHepruu Peaknuu cunresa u
neneHus siaep MctouHuky sHeprun
CosHia 1 3BE37

SnepHas sHepreTrka

Pemienue 3agad ¢ HCIIOIb30BaHUEM 3aKOHOB COXpaHCHUA MAaCCOBBIX U 3apsAO0BbIX
YHUCCJI Ha ONPEACIICHUEC PE3YJILTATOB

SIICPHBIX PEAKLN; aHAJIU3 BO3MOKHOCTH MJIM HEBO3MOXKHOCTH SICPHON PEeaKIUU
OreHKa YHEPrUH CBSI3H SJIEP C UCTOIB30BaHUEM (POPMYJTBI DHUHINITCHHA
OOcyxXneHue NepCreKTUB UCITOIL30BaHUS YIIPABISIEMOTO TEPMOSIICPHOTO CHUHTE3a

OO0cyxXIeHue NPeuMYILEeCTB U IKOJIOTHYECKUX MPpo0IieM, CBA3aHHBIX C 5JIEPHOM
sHepretukor (MC — 3koitorust)

IMoBTOPHUTEILHO-0000 AN MOTYJIB (9 U)
CucremaTtusanus u O6ob6menue cogepkaHus Brinonnenue y4eOHBIX 3aJlaHui, TpeOyOMNX JIEMOHCTpaLUU
0060011eHne KaXJI0T'0 U3 OCHOBHBIX Pa3/I€JIOB | KOMIIETEHTHOCTEH, XapaKTEpU3YIOIINX ECTECTBEHHOHAYYHYI) TI'PaMOTHOCTb:
npeaIMETHOIr O Kypca QHU3UKH: MEXaHMIECKUE, ® [IPUMCHCHUS IMOYICHHBIX 3HAHUU JIJIT HAYYHOTO OOBSICHEHUS (PU3UUSCKUX
COACP)KaHNA TCILIOBBIC, 3JICKTPOMArHMTHBIC, SIBJICHUM B OKPY’KAIOILLEN IPUPOJIE U TIOBCEIHEBHOM KU3HHU,
1 OlbITa KBAaHTOBBIC SIBJICHMS a TaK)Ke BBISIBJICHUS (PU3UYECKUX OCHOB PsiJia COBPEMEHHBIX TEXHOJIOTHI;
ACATCIBHOCTH, HayuHb1li METOJ] IIO3HAHHS U €TI0 IIPUMEHEHUSI OCBOCHHBIX IKCIIEPUMEHTAIIBHBIX YMEHHUM 11 UCCIIENOBAHUS
MPHOOPETEHHOTO MPU | peanu3anusi B QU3HICCKHUX (bu3nYecKuX SIBJICHMI, B TOM YHCJIE /I IPOBEPKU TUIIOTE3 U BBISBICHUS
U3y4YE€HUU BCETO HUCCIIEIOBAHUSIX 3aKOHOMEPHOCTEH
Kypca Gpusnku CBsA3b PU3UKH U COBPEMEHHBIX Pemienne pacu€THbIX 3a1a4, B TOM YHUCIIE MIPEAIIONATAIOIINX UCIIOJIb30BAHUE

TEXHOJIOTUI B 00JIaCTH
nepenadyv "HGOPMaIIUH,
SHEpPreTUKe, TPAHCTIOPTE

(bu3nUuecKoit MOJIeIN 1 OCHOBAHHBIX Ha COJIEPKAHUM PA3INYHBIX pa3esioB
Kypca (pU3uKu.

BrInosHeHne ¥ 3a1UTa rpynnoBbIX WA UHAUBUAYAIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpXKAHUEM Kypca (PU3MKU.
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ITIOYPOYHOE IIVTAHUPOBAHME 7 kaace

KoaudecTBO 4acoB

Oopa3zoBare/nb
Tema ypoka BCEro Padotb1 Jata HbIE
H3YyYeHusI
Kontpoas | IIpakTHyec pecypchl
HbIC KHe
1. [Yro m3yuaer dusmuka. 1 http://pouchu.ru/
Hexotopsie pusnueckue vuroki.ruffizika_7
TepmuHbl. HabmroneHus u | klass
OITBITHI
2  |®u3nYECKHE BETMYMHBIL 1 http://pouchu.ru/
3mepenne pu3nIecKux vuroki.ruffizika_7
BeMYrH. TOYHOCTD U | klass
[MOIPEIIHOCTh U3MEPEHUN
3  laGopaTtopHasi padora Ne 1 1 1 http://pouchu.ru/
«Onpeeienne HeHbl vuroki.ru/fizika 7
JeJIeHNs1 H3MEPUTETHLHOTO | Kklass
npudopa»
4 |®usuka u ec BIMAHKUE HA 1 http://pouchu.ru/
Pa3BHUTHE TEXHUKM. vuroki.ru/fizika_7
| Kklass
5  |Crpoenue BemiecTsa. 1 http://pouchu.ru/
Monekyibl. BpoyHOBCKOE vuroki.ru/fizika_7
IBUKEHHE | klass
6 |laGopaTopHasi padora Ne 2 1 1 http://pouchu.ru/
«OmnpenesieHue pa3MmepoB vuroki.ruffizika_7
MaJIbIX TeJ» | klass
7 JIBYOKEHHE MOJIEKYIL. 1 http://pouchu.ru/
Huddyzus. vuroki.ru/fizika_7
| klass
8 B3anmopeticTBre MoJeKy 1 http://pouchu.ru/
vuroki.ru/fizika_7
9 ArperaTHbIe COCTOSHUS 1 http://pouchu.ru/
BemiectBa. CBOICTBa ra3oB, vuroki.ru/fizika_7
KHUJIKOCTEH U TBEP/BIX TEJ | Kklass
10 | IIposepounas paGora 1o 1 1 http://pouchu.ru/
teMe «[lepBoHAaYaTbHBIE vuroki.ru/fizika_7
CBEJICHUS O CTPOCHUU | Kklass
BEIIIECTBAY
11 | Mexanuueckoe 1 http://pouchu.ru/
nBwkeHue. PaBHomepHoe vuroki.ru/fizika_7
M HCPAaBHOMCPHOC | klass
TIBYDKCHUE.
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https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2

12

Cxopocts. Equnuiist

http://pouchu.ru/
vuroki.ru/fizika_7

CKOPOCTH.
13 | Pacuer myTH ¥ BpeMeHH http://pouchu.ru/
JIBIKCHUS vuroki.ru/fizika 7
14 | Unepuus http://pouchu.ru/
vuroki.ru/fizika 7
15 | BzaumogeiicTBue ten http://pouchu.ru/
vuroki.ru/fizika 7
 klass
16 |Macca rena. Equaunst http://pouchu.ru/

Macchl. MI3mepenue maccobl
Tesa Ha Becax

vuroki.ru/fizika 7
 klass

17 | JIa6opatopuasn http://pouchu.ru/
pabora Ne 3 mo vuroki.ru/fizika_7
Teme « U3mepenue Klass
Macchbl TeJia Ha B
PBIYAKHBIX Becax».

18 |IaGoparopHnasi paGora Ne 4 http://pouchu.ru/

mo teme «M3mepenne
00beMa Tes1ay

vuroki.ru/fizika 7
 klass

http://pouchu.ru/

19 | IInotHOCTH BelecTBa P
vuroki.ru/fizika 7
20 |JlabopaTopmnas paGoTa http://pouchu.ru/
Ne 5 o Teme vuroki.ru/fizika_7
«I110THOCTH BeleCTBA» _klass
21 [Pacuer macchl u 0Obema Tenta http://pouchu.ru/

110 €T0 IINIOTHOCTH

vuroki.ru/fizika_7
 klass

22

KonTposabnas padoraNel mo
TeMe: «MexaHuueckKoe
nBUKenue. Macca.

http://pouchu.ru/
vuroki.ru/fizika 7

 klass

TL.1oTHOCTBL»
23 | Cuna http:{/poqc_hu.ru/
vuroki.ru/fizika_7
24 |IBnenue tarorenus. Cuna http://pouchu.ru/

TskecTH. CHila TSDKECTH Ha
PYyTUX

vuroki.ru/fizika 7
 klass

25

Cuia ynpyroctu. 3akoH ['yka

http://pouchu.ru/
vuroki.ru/fizika 7
klass

26

Bec tena. EquHuIibl CUIIEL
CBs13p MEXly CHIION
TSHKECTH ¥ MacCOH Tejia

http://pouchu.ru/
vuroki.ru/fizika_7

klass
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https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2

27

J{unamomerp
JlabGopaTopHas
padoraNe6«I'paxyupoBanne
NPYKUHbI U U3MePeHHe CHJI
AUHAMOMETPOM

http://pouchu.ru/
vuroki.ru/fizika 7

klass

28

CroxeHue aAByX Cul,
HaIpaBJIEHHBIX T10 OJTHOM
IIPSIMOM.
PaBHOelicTBYIOIIIAS CHIT.

http://pouchu.ru/
vuroki.ru/fizika 7

klass

og [Cuna tpenus. Tperune noxkos http://pouchu.ru/
JlaGopaTopras padora Ne vuroki.ru/fizika_7
7 «3aBHCHMMOCTD CHJIBI | Klass
TPeHus OT Beca TeJia»

30 [Tpenue B http://pouchu.ru/
MPUPOJIC U TEXHUKE vuroki.ru/fizika 7

klass
31. |KonrpoiasHas paGora Ne2 1 http://pouchu.ru/

mo teme «CHabI»

vuroki.ru/fizika 7
klass

http://pouchu.ru/

32 | Hasaenune. ExnHuibl
JaBJIEHUS. VurOki.rU/fiZika_7
 klass
33 | CiocoObl yMEHBILEHUS U http://pouchu.ru/
vuroki.ru/fizika_7
YBEJIUYEHHUS TABJICHMUS. -
klass
34 | HaBnenue raza http://pouchu.ru/

vuroki.ru/fizika 7

Baxon [lackans

http://pouchu.ru/

35 P
vuroki.ru/fizika 7
36 | /laBneHue B JKMAKOCTH U Ta3e http://pouchu.ru/
vuroki.ru/fizika 7
37 | Pacyer jaBIICHUS JKUIKOCTH http://pouchu.ru/
vuroki.ru/fizika_7
Ha JTHO U CTEHKHU COCyJia —
 klass
3g | Cooluiaroumecs cocy bl http://pouchu.ru/
vuroki.ru/fizika_7
 klass
39 |CamocrositenbHast padora http://pouchu.ru/
Ne 2 o Teme «/laBiienue vuroki.ru/fizika_7
TBEPABIX TeJI, JKHAKOCTEN 1 | klass
razoB»
40 | Bec Bo3myxa. ATMochepHoe http://pouchu.ru/

nasnenue. [louemy
CYLLECTBYET BO3TyIIHAS
obosouka 3emiu.

vuroki.ru/fizika_7
klass
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https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
https://www.google.com/url?q=http%3A//pouchu.ru/&sa=D&ust=1598937921284000&usg=AOvVaw0oHC8A6VO27Mna3Q3VaPc2
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41 | smepenune [ -
vuroki.ru/fizika_7
aTMochepHoro d -
nmasiieHus1, OTIBIT | KIaSS
Toppuyesnu.

42  |bapomeTp-AHEpOH/I. http://pouchu.ru/
AT™MOc(hepHOe vuroki.ru/fizika_7
TaBJICHUE HA Pa3HBIX | klass
BHICOTaX.

43 | Pemenue 3aavy. http://pouchu.ru/

vuroki.ru/fizika 7

44 | Manowmerpel. Tect 1o http://pouchu.ru/

Teme: «JlaBaeHue B vuroki.ru/fizika 7
KUIKOCTSX, Ta3ax,  klass
TBEPJIBIX TEJIax».
45 | [lOpuIHEBOM XKUAKOCTHBIH http://pouchu.ru/
Hacoc vuroki.ru/fizika 7
 klass

46 |[umpapiudeckuii http://pouchu.ru/
pecc vuroki.ru/fizika 7

 klass

47 | HeficTBrE KUAKOCTH U Ta3a http://pouchu.ru/

Ha IIOTPY>KEHHOE B HUX TEIO0 vuroki.ru/fizika 7
klass

48 | ApxuMeoBa cuia http://pouchu.ru/

vuroki.ru/fizika 7
klass

49 | JlaGopaTopHas paGora Ne 8 http://pouchu.ru/

«Onpeeienne vuroki.ruffizika_7
BBITAJIKHBAIOLIEH CHJIBI, klass
AeicTBYOLIEH HA
MOTPY’KEHHOE B :KUIAKOCTH
TEJI0»
50 |IInaBanwue Tein http://pouchu.ru/
vuroki.ru/fizika_7
- klass
51 | PeweHue 3agau http://pouchu.ru/
vuroki.ru/fizika_7
 klass

52 |JlaGopaTopHnas paGora Ne 9. http:{ / pom_Jc_hu.ru/

«BbIsicHeHHE yCI0BUT vuroki.ruffizika_7
IUIABAHHUA TejIa B  klass
JKHIKOCTH

33 [TaBAHIE CVIOR http://pouchu.ru/

Bos OHHgSiHH'e vuroki.ru/fizika_7
VD - klass
54 | IloBTOpEHHE TEMBI http://pouchu.ru/

«/laBiIeHHE TBEPIBIX TEIL,
SJKUIKOCTEN U ra3oBy

vuroki.ru/fizika 7

klass
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55 | KonTpoasHas pa6oTa no
TeMe Ne3«ApxumenoBa
cuja. IlnaBanue Ten»

http://pouchu.ru/
vuroki.ru/fizika 7

 klass

56. | Mexanuueckas pabora 1 http://pouchu.ru/
vuroki.ru/fizika 7
 klass

57 | MomHoCTh 1 http://pouchu.ru/
vuroki.ru/fizika 7

58 | IIpocThie MEXaHHU3MBI. 1 http://pouchu.ru/

Prruar. PaBHOBecHe crt Ha vuroki.ru/fizika 7
ppryare klass

59 | MomeHT cuiibl Peruaru 1 http://pouchu.ru/

B IIPUPOJIE, TEXHUKE U vuroki.ru/fizika_7
ObITY | Kklass
60 JI/p Ne 10 «BoisicHeHHne 1 1 http://pouchu.ru/
YCJIOBHSI PABHOBECHS vuroki.ru/fizika_7
pbI4yara» klass

61 | «3o10TOE MPABUIIO» 1 http://pouchu.ru/

MEXaHHUKH. vuroki.ru/fizika_7
 klass

62 |KoadduiueHT mose3Horo 1 http://pouchu.ru/

NeCTBHUS MEXaHU3MA. vuroki.ru/fizika 7
 klass

63 | JI/p Ne 11 «OnpenesieHue 1 1 http://pouchu.ru/

KII/I npu noxbeme Tesa vuroki.ru/fizika 7
10 HAKJIOHHOM klass
ILIOCKOCTH» B
64 | IIpomexyTodHast 1 http://pouchu.ru/
aTTeCTaIlusl. vuroki.ru/fizika 7
KontponbHas pabota. klass
65 [Dueprus. [ToTeHnManbHas 1 1 http://pouchu.ru/
KHHETHYECKAs SHEPTHSL. vuroki.ru/fizika_7
- klass
66 | [IpeBparieHue 0 JHOTO 1 http://pouchu.ru/
BHJIa MEXaHUIECKOU vuroki.ru/fizika_7
SHEPIuu B APYTrOu. - klass
67 |Peseps. 1 http://pouchu.ru/
[ToBTOpEHME MTPOWICHHOTO vuroki.ru/fizika_7
MaTepuaa - klass

68 | Peseps 1 http://pouchu.ru/
vuroki.ru/fizika_7
klass

OBIIEE KOJIMYECTBO 68 11

YACOB I10 ITPOI'PAMME
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INIOYPOYHOE IINTAHUPOBAHMUE 8 kinacc

Ne | Tema ypoka KoanuecTBo 4acoB JlaTta OopazoBarenn
n/n U3YYeHUS HbIE
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH
pecypchbl
padoThI e padoThbI
1. | TemmoBoe 1 https://www.yakla
JIBIDKCHHE. ss.ru
Temneparypa
2. | Bayrpenuss sueprus 1 https://www.yakla
SS.ru
3. | CrocoOsr 1 https://www.yaklas
U3MCHCHHUS S.ru
4. | Buasl Terionepeaayn 1 https://www.yaklas
TermonpoBoAHOCTS S.'u
5. | KouBekuwus. M3nydeHue. 1 https://www.yaklas
S.ru
6. |IIpumenenue 1 https://www.yaklas
TEIUIONEPEeIaun B IPUPOIEC >
7. | KonuyecTBo TEIIOTHI. 1 https://www.yaklas
S.ru
VY ienbHas TEII0EMKOCTb.
8. |Pacuer konuuecTBa 1 https://www.yaklas
TETJIOTHI IPH HArpeBaHUN s.Iu
U OXJIXKICHUHU Teja
9. | JlaGopatopHas pabota 1 1 https://www.yaklas
"CpaBHEHUE KOJINYECTB S.ru
TETUIOTHI TIPH CMEITMBAHUH
BO/JIbI Pa3HOU
TeMIepaTypor"
10. | JTaboparopHas paboTa 1 1 https://www.yaklas
"N3mepeHne ynenpHOU S.ru
TETJIOEMKOCTH TBEPOTO
Tena"
11. | DHeprus TommBa. 1 https://www.yaklas
V nenpHas TemioTa S.r'u
CrOpaHus
12. | 3aKkoH coxXpaHeHus U 1 https://www.yaklas
MIPEBPAICHHS YHEPTUH B S.ru
MEXaHUYECKUX U
TETJIOBBIX MPOIleccax.
13. | KonrtponsHas pabotamo |1 1 https://www.yaklas

TeMme "TemnnoBbie
siBieHus"

S.ru
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14. | Arperarubie
S.ru
COCTOSIHUSI BEIIECTBA.
ITmaBnenue u
KDUCTAILIA3AIINSL.
15. | I'paduk maaBneHus u https:/fwww.yaklas
S.ru
KpUCTaJUTH3AIUH.
V nenpHas TeILIoTa
ILIABIIEHUS.

16. | Pewenue saxau mo https://www.yaklas
teme «HarpeBanue teu. s.1u
ITmaBnenne u
KpucTaum3anus"

17. | UcnapeHue ¥ KOHACHCAITHSI. hitps:/www.yaklas

S.ru
Hacenmenusiii u
HEHAaCBIICHHBIN
nap
18. | Kunienue. Y aenbHas https://www.yaklas
S.ru
TEIJIOTa MapooOpa3oOBaHMS
19. | Pemenue 3ama4 mo https://www.yaklas
" S.ru
Teme" VI3MeHeHne
arperaTHOroO COCTOSTHUS
20. | BraxxHocts Bo3myxa. https://www.yaklas
S.ru
CriocoOnI onpeieneHus.
®poHTanpHasA
nabopaTopHas pabota
"Uzmepenue
21. | Pabora rasa u napa npu https:/fwww.yaklas
S.ru
pacUIMpEeHHH.
JBurarenn
BHYTPEHHETO CTOpaHUs

22. | Mapoas TypGuma. https://www.yaklas
KIIJI TermoBoro oI

23. | KonrponbHas paboTa 1 hitps://www.yaklas
o TeMe "M3menenne S-Iu
arperaTHbIX
COCTOSIHUU BenrecTBa'

24. | O606meHHe TeMbl https://www.yaklas
"TenmoBbIe oI
sBeHUS"

o5 | DNeKTpu3anys https://www.yakla
TECII. SS.ru
BzaumopeiictBue
3apsi/ioB.
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26. | DIEKTPOCKOIL.

SS.ru
DNEKTPUYECKOE MOJIE.

27. | lemamocts https://www.yakla
AIEKTPUYECKOTO 3aps/ia. oS- Tu
OnextpoH. CTpoeHue
aToMma.

28. | O6nscuenme https://www.yakla
ANEKTPUUYECKUX SBJICHUH. osfu

o9 | [IpoBoanuky, https://www.yakla
HENPOBOJAHUKH U SS.ru
MOJIYIIPOBOAHUKHA
JJIEKTPUYECTBA.

30. | DiekTpUYecKuil TOK. hitps://www.yakla

SS.ru
Hcrounuku
AIEKTPUYECKOTO TOKA.
31. | DnekTpuyeckas UENb U https://www.yakla
I
€€ COCTaBHBIC YaCTH. oS

32. | DeKTpUYeCKHil TOK B hitps://www.yakla
MeTalax. SS-u
Hanpasnenue TOKa u
€ro JIeUCTBUSL.

33. | Cuiia Toka. EnuHuIs: https://www.yakla
CHUJIBI TOKA U €€ ss.1u
U3MepeHne. AMIEpMeTp.

34. | JlaboparopHas paboTa https://mww.yakla
"Coopka SS.ru
AIEKTPUUYECKON LIeTIH U
WU3MEpPEHHUE CHUJIBI TOKA
B €€ Pa3NUYHbIX
y4acTKax»

35. Drnexrprueckoe https://ww.yakla

HanpsokeHue. EquHuIs SS.u
M3MEPCHHUS
HanpsoKeHus. BonbTMerp.

36. | 3aBHCHMOCTH CHIIBI TOKA hitps:/www.yakla
OT HaIpPsHKEHUS. SS.u
JlaGopaTtopHnast pabota
"U3mepenue
HaANPSDKEHUS Ha
pa3IMYHBIX yYacTKax
AJIEKTPUYECKOM 1enu"

37. | Diextpuueckoe https://www.yaklas
COTMPOTHBIICHUE S
MIPOBOJHUKOB.

Enuuuiel nzmMepeHus.

50



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

https://www.yaklas

38. 3akon Oma 11 yJacTka
S il

39. | Pacuer https://www.yaklas
CONPOTHUBIIEHHS S.ru
IPOBOIHUKA.

40. | Pemrenue 3a1a4 Ha pacyeT https://www.yaklas
CONIPOTUBJIECHHS S.fu
IPOBOIHKMKA, CHIIbI TOKA M

41. | Peocrartsl. https://www.yaklas
Jla6oparopHas pa6ora S.1u
"PerynupoBaHue CUIIbI

42. | JJaboparopuas pabora " https://www.yaklas
Hsmepenue S.ru
CONPOTHUBIIEHHS
IPOBOHMKA [IPH IIOMOLIH
aMIepMerpa u

43. |IlocnenoBarenbHOE https://www.yaklas
COC/IMHCHUE S-ru

44. | MapamnensHoe https://www.yaklas
COEIMHEHHE ITPOBOAHUKOB S.fu

45. | PeweHue 3a1a4d Ha https://www.yaklas
COETMHEHHMS TIPOBOIHUKOB S.ru
u 3akoH Oma /71 yyacTka
TEH.

46. | KonTtpoubHas pabora 1 https://www.yaklas

x

1o Teme "Cuia TOKa, S.u
HaInpsHKEHUE U
CONPOTHBJIEHHE
MPOBOIHUKA"

47. | PaboTa ¥ MOIIHOCTh https://www.yaklas
3JIEKTPUIECKOTO S-ru

48. | JTaboparopHas pabora https://www.yaklas
"H3mepenue paboTsl U S.ru
MOIIHOCTH
AIEKTPUUECKOro ToKa"

49. | HarpeBaHue mpoOBOJTHUKOB https://www.yaklas
JJIEKTPUUYECKUM TOKOM. S.ru
3akon Jlxxoyns-Jlenua.

50. | Konpencatop https://www.yaklas

S.ru
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51. | Jlamma HakanuBaHwUs.
S.r'u
DneKTpoHarpeBaTenbHbIE
npudopsl. KopoTkoe
3aMbIKaHUE,
PEIOXPAHUTEIH.

52. | KonrpomnbHas paboTa 1o 1 https://www.yaklas
TeMme "PaboTra 1 MOLIHOCTH s.Iu
AJIEKTPUYECKOTO TOKA.
3akon JIxovyist-Jlenmna"

53. | MarauTHOE 10JIe IPSIMOTO https://www.yaklas
TOKa. MarHuTHbIE JINHUU. S

54. | MarauTHoE 10JIe KaTyIIKH https://www.yaklas
C TOKOM. S.ru
DNEeKTPOMAarHUThl U UX
IPUMCHCHUE.
®ponTanbHas JIP "COopka
3JIEKTPOMArHuTa u

55. |ITocTostHHBIE MATHUTHI. https://www.yaklas
MarunuTtHOoe noje 3eMIu. oI

56. | JlelicTBHE MArHUTHOTO https://www.yaklas
TOJIsl HA TIPOBOJIHUK C oI
TOKOM.

DIEeKTPOABUTATENb.
®poHnraneHas JIP
«3y4yenune
AJIEKTPOJIBUTATEIS

57. | KonTtpomnbHas paboTta 1o 1 https://www.yaklas
TeMe "DJIEeKTPOMarHUTHbIE S
sBICHUS"

58. | Mcrounmky crera. https://www.yaklas

S.ru
Pacnipoctpanenue cBera.

59. | Bumumoe aBiskeHme https://www.yaklas
cBeTm1. OTpakeHUeE CBeTa. S
3aKkoH

60. | Tnockoe 3epKao. https://www.yaklas

S.ru
OTpakeHue B TIIOCKOM
3epKaie.

61. | [Ipenomnenue cBera. https://www.yaklas
3aKOH MPEIOMIIEHHUS oI
CBETa.

62. | JTunzel. OnTudeckas https://www.yaklas

CHJIa JIMH3HI.

S.ru
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63. | MU3o6pakenus, 1 https://www.yaklas
JlaBaEMbl€ JTUH301 S.Iu
64. | Jlaboparopnas paGora " 1 1 https://www.yaklas
[Tonyuenue S-u
M300paKeHUH MpU
65. | I'ma3 u 3penue. 1 https://www.yaklas
S.ru
bimsopykocts u
JaTbHO30PKOCTb.
Ouxkn.
[Tposepounas paboTa 1o
66. | [IpomexyToUHas 1 https://www.yaklas
arTecTarus. Sru
KontponsHast pabora
67. | O606maromee nopTopenue | 1 https://www.yaklas
S.ru
68. | O6obmaromiee mosropenue |1 https://www.yakla
ss.ru
OBILIEE KOJIMYECTBO 68 5 8
YACOBIIO
[TPOTPAMME
MNOYPOYHOE IINTIAHUPOBAHHE 9 kaacc
Ne Temaypoxa KosmgecTBo uacos Jlata Oo6pa3zoBatein
n/n H3y4eHHusl | HbIil pecypc
BCEI'0 | KOHTPOJILHbIE| IPAKTHYECKHE
padoTsbI padoTsbI
1. BBoHBIN HHCTPYKTaX MO 1 https://www.yaklas
Th. Mexanuka. s
MexaHHYECKOE BHKEHUE.
2. OCHOBHBIE TOHATHS 1 https://www.yaklas
MEXaHHMKH (MaTepuaabHas S
TOYKA, CHCTEMA OTCYETA)
3. Tpaexrtopus. ITyTe n 1 https://www.yaklas
TnepeMeIeHue. S-Iu
4, Onpefenenne KOOPAUHATHI 1 https://www.yaklas
JBIDKYIIETOCS Tela. s.Iu
5. CxopocTs npsiMonuHeiiHoro | 1 https://www.yaklas
PaBHOMEPHOTO JIBIKCHHSI S.u
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6. [Tepemenienue npu
. S.ru
IPSIMOJIMHEHHOM
PaBHOMEPHOM JIBUKEHUHU.
7 T'padpuueckoe https://www.yaklas
S.ru
MIPE/ICTABIICHHE
PaBHOMEPHOTO JIBUKEHHUSI.
8. CpetHsist CKOpPOCTb. https://www.yaklas
S Il

9. OTHOCHTETEHOCT https://www.yaklas
MEXaHUYECKOTO JIBUKEHUS >

10. PaBHOYCKOPEHHOE https://www.yaklas

N S.ru
NPSIMOJIMHEHOE IBHKEHUE.
Yckopenue.

11. I'paduk 3aBuCcUMOCTH https://www.yaklas
CKOPOCTH OT BPEMEHH IPH S
PaBHOYCKOPEHHOM
JIBUKCHUH

12. Tepemenerue mpH https://www.yaklas

S.ru
PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHUU.
13. Pemenue 3amau nmo teme https:/fwww.yaklas
S.ru
PaBHOYCKOPEHHOE
JIBUKCHHE
14. JlabopaTopnasi padora https://www.yaklas
S.ru
«HUccaenoBanue
PaBHOYCKOPEHHOT0
IBHKEHHUS Tejia 0e3
HAYAJIbHOH CKOPOCTH.
15. Pemenue 3amau no reme https:/Awww.yaklas
S.ru
«PaBHOYCKOpEHHOE
MPSIMOJIMHENHOE
JIBUKECHHEY.

16. KonTposbHnas pabora no 1 https://www.yaklas
Teme «IIpsimosuHeiiHoe S
PAaBHOYCKOpPEHHOE
JABUKEHU .

17. IlepBeriit 3akoH HproToHA. https://www.yaklas

S I
18. BsaumonelicTBue Tem. https://www.yaklas
S.ru
Macca rena.
19. Bropoii 3axkon HeroToHa. https:/Awww.yaklas

S.ru
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20. Tpertwnii 3akon HeroToHa
S.ri
21. CB00OIHOE MaICHHE TEJL. https://www.yaklas
S.ru
22. PemieHue 3a1a4 1o TeMe https://www.yaklas
S.Iru
«CBO0OOIHOE MMaICHUEY.
23. JlaGopaTopuasi padota https://www.yaklas
«M3MepeHue yeKopeHust S.ru
CBOOOHOIO ITA[CHU.
24. 3aKOH BCEMHPHOTO https://www.yaklas
TSITOTEHMS. S.ru
25. YckopeHue cBOOOIHOTO https://www.yaklas
najeHus Ha 3eMIIe U APYTHX S-u
HeOCCHBIX TeJIax
6. JIBMoKEHME Tela 110 https://www.yaklas
OKPY)KHOCTH € TIOCTOSIHHOM S.fu
10 MOIYJIKO CKOPOCTBIO.
27. Pemenue 3amad Ha https://www.yaklas
IBHKEHUE Tela II0 S-ru
OKPY>KHOCTH.
28. JIBUKEHHE MCKYCCTBEHHBIX https://www.yaklas
CITyTHUKOB 3eMJIH. S-ru
29. HeBecoMocTs 1 meperpysku https://www.yaklas
S.r1l
30. JIBMOKEHHE Tea o https://www.yaklas
JIEHCTBUEM HECKOJILKMX CHIL. S-ru
31. Pewenue 3amau Ha https://www.yaklas
JBHKEHUE TeJla MO/ S.ru
JIEWCTBHEM HECKOJIBKUX
CUII
32. KounrpoabHasi pa6ora mo 1 https://www.yaklas
Teme «3axonbl HeroTonay. S-ru
33. HMnynsce. 3aKoH https://www.yaklas
COXpPaHEHHUS UMITYJIbCa S.ru
34. PeakTHBHOE IBUKCHHE. https://www.yaklas
S.ru
Paketsl.
35. Pewienue 3a1au Ha https://www.yaklas
PEAaKTHBHOE JIBHIKEHUE. S.ru
36. Mexanunueckas paboTa u https://www.yaklas

MOIITHOCTb.

S.ru
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37. Pemenue 3amay mmo
. S.ru
BBIUMCJICHUIO MEXaHUYECKOU
paboThI ¥ MOIITHOCTH.
38. Kunernueckas i https://www.yaklas
MOTEHLUaTbHAs SHEPTHUsl. o
39 3aKOH COXpaHeHHUs https://www.yaklas
MEXaHUYECKON YHEPTUU. oI
40. Pemrenue 3ampau mo reme https:/Aww.yaklas
«3aKOHBI COXPaHEHUSI. o
41. KonTposbHnas padora no 1 https:/fwww.yaklas
S.ru
TeMe «3aKOHBbI
COXpaHEHHSI».
42. KoinebarensHOE IBUXKEHHE. https://www.yaklas
s.ru
CB00OOIHBIE KOJIEOAHUS.
43. Be/TuauHsL, https://www.yaklas
S.ru
XapaKTePU3YIONTUE
Kosie0aTeIbHOE JIBFKEHUE.
44, I"apmonmueckue KonebaHus https://www.yaklas
s.ru
45, Tepron Kone6aHmii https://www.yaklas
S.ru
MaTeMaTHYeCKOTo U
MPYXKUHHOTO MasiTHUKOB.
46. JlabopaTopnasi padora https:/Awww.yaklas
S.ru
«HUcceaenoBanue
3aBHCHMMOCTH MePUOA U
YacTOTHI CBOOOIHBIX
KOoJIeOaHM i
47. 3aryxaromiue KoieOaHusl. hitps://www.yaklas
BrinyxeHHbIe KoeOaHusl. o1y
48. Pe3onanc. CamocTosiTenbHast https:/Awww.yaklas
S.ru
pabora.
49 PacripocTpanene https://www.yaklas
o S.ru
KoJebanuit B cpene. BomHsI.
50. JmmHa BoHBL. CKOPOCTH https:/Awww.yaklas
pacaopocTpaHEeHUs BOJIHBI. o-Iu
51. VICTOYHUKH 3BYKA. https://www.yaklas

3BYKOBBIE KOJICOAHUS.

S.ru
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52. BricoTa, TeMOp U TPOMKOCTH
3BYKa. S.ru

53. CBoiicTBa 3ByKOBBIX BOJIH. https://www.yaklas

S.ru
54, Perenue 3a1a4 o Teme https://www.yaklas
S.ru
«Mexanunueckue KojieOanus
Y BOJIHBL. 3BYK).

55. KonrtpoasHas paéora no 1 https://www.yaklas
Teme «MexaHHYeCKHe S-fu
KO0JIeOaHMS U BOJIHBI.
3BYK».

56. MarsuTHoOe 1osne https://www.yaklas

S 11l

57. Hanpasienue Toka u https://www.yaklas
HaIpaBIICHHE JIUHUMH €ro s.ru
MardMTHOTO TIOJIS.

58. O6Hapy»KeHHE MArHUTHOTO https:/www.yaklas
TIOJIA TI0 €ro JAEHCTBHUIO Ha S-u
SIIEKTPHYECKHIA TOK.

IIpaBuo yieBoit pykwu.

59. WHIyKIHs MArHUTHOTO https://www.yaklas
1ossi. MarHuTHbBIN MOTOK. s-fu

60. SIBiIeHUE BIIEKTPOMArHUTHOM https://www.yaklas
WHTYKIIHAH. S-ru

61. Hampasnenne https://www.yaklas
UHIYKIIMOHHOTO TOKA. S.u
IIpaBumno Jlenna.

62. JlaGopaTopnasi paGora https://www.yaklas
«HM3y4eHue siBJICHUSA S.r'u
3JIEKTPOMATHUTHOM
HHIYKITHH.

63. SIBJIEeHNE CAMOMHTYKIUH https://www.yaklas

S Il

64. [TonyueHue u nepenava https://www.yaklas
HIEPEMEHHOTO S.ru
SIIEKTPUYECKOTO TOKA.

Tpancdopmarop.
65. DJeKTpOMarHUTHOE TOJIE. https://www.yaklas
S il

66. DJIEKTPOMArHUTHEIE BOJIHBI U https://www.yaklas
UX CBOKMCTBA. S.fu

67. Konpencarop. https://www.yaklas

S.ru
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https://www.yaklas

68. KonebarenbHbIi KOHTYD.

S.r'u
ITonyuenue
NIEKTPOMArHUTHBIX
KOJICOAHUH.

69. [TpuHIMTIBL PaTHOCBS3U U https:/Aww.yaklas
TEJICBUJICHHUSI. S-ru

70. [Ixana 3eKTpOMarHUTHBIX https:/Awww.yaklas

S.r'u
BOJIH. DJIEKTPOMarHuTHas
IpUpoJa CBETA.
71. IIpenomieHune cBera. https:/www.yaklas
. S.ru
du3ndecKuil CMbICT
1OKa3aTeJsl MPEeTOMIICHHUSI.

72. Jucnepcus ceerta. Lera https:/fwww.yaklas
TEJL S

73. CHeKTpOCKoN 1 https://www.yaklas
criektporpad. o-Iu

74. Turnbsl ONTHYECKUX https://www.yaklas
CIICKTpPOB. S

75. JlaGoparopHas paboTa hitps://www.yaklas
«HaOmronenne CIuIONIHOTO U s-fu
JUHEHYaTOro CIeKTPOB
UCITYCKaHUS.

76. [Tornouienue u ucmyckanue https://www.yaklas
CBETa aTOMaMH. S-Iu
IIpoucxoxnenue
JHMHEHYATHIX CIIEKTPOB.

77. Pemienne 3a1a4 1mo Teme https://www.yaklas

x
«INEeKTpOMarHuTHbIE o
KoJie0aHusl U BOJTHBI».
78. KouTpoabHasi pagoTa 110 1 https:/Awww.yaklas
S.ru
TeMe «DJIEKTPOMATHUTHBIE
KOJIeOaHUS U BOJTHBI».
79. Crpoenne aToma. OTBIT https:/Awww.yaklas
S.ru
Pezepdopna.
80. PagunoakTBHOCTH https://www.yaklas
S.r'u
81. PaIMOAKTHBHbIC https://www.yaklas

MIPEBPALLECHUS AaTOMHBIX
Anep.

S.ru
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82. 3aK0H pPaIMOAKTHBHOTO
pacnaza. o-Iu
83. DKcrepuMeHTalIbHbIE https:/Ammww.yaklas
S.ru
METO/IbI HCCIIEJOBAHUS
3apsKEHHBIX YaCTHUII
84. OTKpbITHE TPOTOHA U https:/Awww.yaklas
. I
HeliTpona. CoctaB aTOMHOTO o
aapa.
85. StepHble CHJTBL. https://www.yaklas
S I
86. Oueprus ceszu. edexr https:/Aww.yaklas
Macchl. S
87. JleseHue saep ypaHa. https://www.yaklas
S.ru
[lenuas peaknusi.
JlaGopaTtopHnast pabota
«/I3MepeHne ecTeCTBEHHOTO
paauanoHHoro (oHa
JIO3UMETPOM.
88. JladopaTopnasi padora hitps:/Awww.yaklas
«M3yueHue TpeKkoB Sru
3apsisKeHHbIX YACTHII MO
roroBbiM gororpadpusam).
89. SIyiepHbIii peakTop. https://www.yaklas
S.ru
[IpeobpazoBanue
BHYTpEHHEH dHepruu
ATOMHBIX SI7IEp B
AIIEKTPHUYECKYIO SHEPTHIO.
ATOMHasl SHEpreTHKa.
90. Broornueckoe aeicTBIe https://www.yaklas
paauanuu. S
91. TepmosiaepHas peaxkius https:/fwww.yaklas
S ril
92. Pemienue 3agau o teme hitps://www.yaklas
«CTpoeHue aroma u o
ATOMHOTO Si7pa.
Hcnonb3oBanue sHEPTUN
ATOMHBIX SJIEP»
93. KoHuTpoabHasi pagoTa 10 1 https:/fwww.yaklas

Teme «CTpoeHHe aTomMa U
aTOMHOTO sIAPa».

S.ru
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94. CocTaB, CTpOCHHE U 1 https://www.yaklas
MIPOUCXO0KICHUE COJTHEUHOM S.1u
CHCTEMBI.
95. Bounbiue u Manele miadersl | 1 https://www.yaklas
COJTHEUHOM CHCTEMBI. S.fu
96. Crpoenue, u3iiydeHue u 1 https://www.yaklas
sosronus CoJHIA U 3BE3I. o
OBoumotus Beenennoil.
97. [TpoMexxyToUHast 1 https://www.yaklas
aTTeCTaIs. S.fu
KonTtponsHas pabora.
98. KoMIutekCHOE TIOBTOpPEHHE 1 https://www.yaklas
S i
99. IToBTOpEHHE 1 https://www.yaklas
S ril
100. [[ToBTOpenue 1 https://www.yaklas
S i
101.  [[ToBTOpeHue 1 https://www.yaklas
S.ru
102.  [[loBTopenue 1 https://www.yaklas
S.ru
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
[MTepermkun .M., MiBanoB A.W. ®u3snka, 7 kitacc: YueOHUK. 3-¢ U3]IL., mepepad.- M: [Ipoceemenue, 2023

OI'OC/YMK «Dusukay/ Ileprpimkuna A.B., UBanosa A 1.

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

[Neppikun .M., BanoB A.W. ®u3uka, 7 knacc: YueOHuUK. 3-€ u3fl., nepepad. M: Ilpocsemenue, 2023
OI'OC/YMK «®Puszukay/ Ileppimikuna A.B., iBanosa A.U.

.A.E.Mapom, E.A. Mapon,, C.B. Ilo3oiickuii,"duzuka 7-9"
cOOpHMK BOIMIPOCOB U 331a4 K yueOHukam A.B .Ilepbimkuna
. A.E Mapomn, E.A. Mapon, ®u3uka 7 kiacc-yueOHO-MeTOuYeCKoe T0coOne(UAaKTHUECKIE MaTepHaIbl)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HTTPS://RESH.EDU.RU

https://www.yaklass.ru
videouroki.net « Subscribe
https://vuroki.ru/fizika_7_klass
https://vk.com/reshuege

60



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

61



		2023-09-21T15:54:06+0300
	Чулицкая Ирина Петровна




