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[MPUHATA
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YTBEPXK/EHA

NIPHKa30M JUpeKTopa

MBY «JIuueit Ne 76»

Ne 120-0g ot 27.08.2025 1.

PABOYAS{ ITPOI'PAMMA

(ID 7980494)

yuebHoro ripeameTa «®Pu3suka. ba3oBblil ypoBeHb»
Juist oOyyaronuxcst 7-9 Kimaccos

Knaccer: 7 A, 8I 9A

CocraButesnsb nporpammsbl: [llepuyk H.E. , yuutenb gpusruku
TonbsaTTH,

2025

Pabouas nporpamma yue6Horo ripegmeTa «Pu3nka» B 7-9 Kjaccax cocTaB/eHa Ha OCHOBe
TpeboBaHuii K pesynsraram ocBoeHust POIT OO0, npefcrapneHHbx B PT'OC OO0, a Takxke
(enepanbHOM paboueii mporpaMMbl Bocniutanusi, @esiepanbHOi paboueii mporpaMmMbl 0CHOBHOTO
ob11iero obpa3oBanus 110 ¢u3rKe (6a30BbIi ypoBeHb) (/15 7-9 K/laccoB 00pa3oBaTe/TbHbIX
opranu3anuii), Mockga, 2025, OOIT OOO MBY «JTutieit Ne 76» ot 27.08.2025 1. [Iy11 coCTaB/IeHuUs
TIPOrpaMMBbI UCIT0JIb30Bajicsi KoHcTpykTop pabounx rporpamm ECOOQO (Pabouast mporpaMma 1o
yuebHOMY mipeMeTy «Pu3snka. ba3oBblii ypoBeHb» st 7-9 kaccos (ID 7980494).

Peasnn3aniyisi mporpaMMel OCYLIeCTBISIETCS C MCIOIb30BaHKeM yueOHUKOB: PHU3MKa. 7 K1acc:
6a3oBbiii ypoBeHs / .M. IepeiikuH, A.U. BaHoB. - Mockga: [TpocBerrienue, 2023. dusmka. 8
Kacc: 6a3oBbiii ypoBenb / MI.M. IlepoimikyH, A.J. ViBaHoB. - Mocksa: ITpocBerenne,
2024 . I1epoiukud A.B. ®usuka. 9 knacc / A.B. Ilepbiukud, E.M.I'yTHUK.

B YuebHom rmane MBY «Jlutjeit Ne76» Ha n3yuenue ripeameta «®Pusmka» Ha 6a30BOM ypOBHE B 7-
9 knaccax oTBoAUTCs 238 yacoB: B 7 Knacce — 68 uacoB (2 yaca B HeZien0), B 8 kiacce — 68 yacoB
(2 yaca B Hepent0), B 9 knacce — 102 yaca (3 yaca B HeJieto).

Peanmuzaums mporpammel 2025-2026 yu. rog.

Pabouast mporpamma 1o yue6HoMy nipeaiMeTy «®Du3rKa» OTpeieNisieT CoJiep>KaHKe /1esiTeJTbHOCTH C
yueTom ocobeHHOCTel obpa3oBaTebHON MOMMTHKU MBY «Jlutieit Ne 76», 06pa3oBaTe/ibHbIX
noTpeGHOCTEN U 3arIPOCOB 00YUarOIIUXCSI.

[Tporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOT'O 0011[ero 006pa30BaHMsI COCTaB/IeHa Ha OCHOBE
TIO/I0)KeHUH 1 TpeDOBaHMI K pe3y/bTaTaM 0CBOeHHsI Ha 6a30BOM ypOBHE OCHOBHOM
oOpa3oBarelbHOM Mporpammel, ripefctapaeHHbIX B DI'OC 00O, a Takxe ¢ yuétoMm denepaabHOR
paboueii mporpammbl BocriutaHust M KoHijernuu nipenoiaBanuysi yueOHoro npegmera «Du3nkay.

CopeprkaHye porpamMmmel 1o (pU3MKe HarpaB/ieHO Ha (POPMUPOBaHKe eCTeCTBeHHOHAYUYHOU
I'PaMOTHOCTH O0YYarOIUXCsl M OPraHU3aLUI0 U3yueHrsl GU3MKU Ha JesaTeIbHOCTHOM OCHOBe. B



nporpamme 10 pU3MKe YUUTHIBAIOTCSI BO3MOXXHOCTH Y4eOHOTO Tpe/iMeTa B pean3alyn
tpeboBanuiit PI'OC OOO K MIaHUPyeMbIM TMYHOCTHBIM M MeTaIpeAMeTHBIM pe3y/bTaTam
o0yueHHs1, a TAK)Ke MEXKITPeJIMEeTHbIe CBSI3M eCTeCTBeHHOHAYYHBIX yueOHBIX MTPeIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 06pa3oBaHus.

[Tporpamma mno ¢u3MKe ycTaHaBIUBaeT pacrpesiesieHre yuyeOHOro MaTepuasa 1o rogam obyuyeHus
(1o ksaccam), pejiiaraeT MpUMepPHYIO MOC/Ie[0BaTe/TbHOCTh U3yUYeHusl TeM, OCHOBAaHHYHO Ha
JIOTHKE Pa3BUTHS MPEJMETHOTO CO/IeP)KaHHs U YUETe BO3paCTHBIX 0COOeHHOCTel 00yUaro[uXCs.

ITporpamma o ¢u3uke pa3paboTaHa C 11e/Ib0 OKa3aHUS METO[UUECKOM MOMOIIA YUUTEITIO B
Co3/aHKHU paboyeil PorpaMMebI 10 yueOHOMY TTpeIMeTY.

du3vKa sBseTCs] CUCTeMO00OPa3yoIM /I/Isi eCTeCTBeHHOHAYYHBIX YUeOHBIX MTPeZMeTOB,
TIOCKOJIBKY (pri3MuecKue 3aKOHBI JIe)KaT B OCHOBe MPOLIeCCOB U SIBJIEHUH, M3yuaeMbIX XUMHUeH,
Ouosorueii, acTpoHOMUeH U (hHU3UUeCcKOU reorpaduieii, BHOCUT BK/IaJ| B €CTeCTBEHHOHAYUHYIO
KapTHHY MHPa, TIPeI0CTaB/sieT Haubosiee sicHble 00pasiibl MPUMeHeHHsT HAyYHOTO MeToza
TI03HAHWS, TO eCTh CTIoco0a MoTyueHus ZOCTOBePHbBIX 3HAHUI O MUPe.

OfHa 13 T71aBHBIX 3afiau (rsnueckoro obpa3oBaHus B CTPYKType o01jero o6pa3oBaHusl COCTOUT B
(hOpMHPOBAHMY eCTeCTBEHHOHAYYHOU T'PAMOTHOCTH 1 MHTepeca K HayKe Y 00yuaromuxcsl.

N3yuenue ¢pu3uku Ha 6a30BOM YPOBHE TIPE/IIO/IaraeT OB/IajieHUe CieyIOIMMU
KOMTIETeHTHOCTSIMU, XapaKTepPU3YIOIMMHU eCTeCTBeHHOHAyYHYH0 TPAMOTHOCTb:

* HAY4YHO 00BACHATD ABJI€HUd,
* OLleéHMBATh W IIOHKMATh 0COOEHHOCTH HAYUYHOTI'0O NCC/IeJOBAHNMA,
* MHTepPIIPETHUPOBATh /IaHHbIE W MCII0/Ib30BATh HAyUHbIE JOKA3aTe/IbCTBA [JIA MMO/Ty4YeHHs BbIBOJAOB.

[enu u3yueHus: GU3MKK Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHus onpeieneHbl B KoHijenyu
TnperiojaBaHus yueoHoro npeamera «Pu3nKa» B 00pa30BaTe/IbHBIX OpraHU3alusax PoCcCcriiCcKoi
dezepalun, peasu3yOIIMX 0CHOBHBIE 0011[e00pa3oBaTe/IbHbIE POTPAMMBI, YTBEPXKAEHHOH
pemienrieM Koneruu MunuctepcTBa npoceenjeHust Poccutickoli ®ezpepariyy (MPOTOKOJ OT 3
nekabps 2019 1. Ne [TK4BH).

Lenu nsyyeHus pusmku:

- ipruobOpeTeHre WHTepeca ¥ CTpeMJIeHHsI 00yUJaroIuXcst K HayYHOMY HM3yUYeHHI0 TIPUPOZBI,
pa3BUTHe MX MHTE/IEKTYa/IbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEH;

* pa3BuTHe Hpe,[[CTaBJIEHI/Iﬁ 0 HAyUHOM ME€TO/ € ITO3HAHUA U Cl)OpMI/IpOBaHI/Ie HCC/1eJ0BaTe/IbCKOro
OTHOILIEHHUSA K OKPYXAIOIIUM ABJIEHUAM;

- (popMHpOBaHME HAYUYHOIO MHUPOBO33pEHHsI KaK pe3y/bTraTa U3yueHHus OCHOB CTPOEHUSI MaTepuu U
(yHaMeHTanbHbIX 3aKOHOB (PU3UKU;

- (popMUpOBaHUe Mpe/ICTaBAeHUN 0 ponv (GW3UKU [I/1s1 pa3BUTHS JPYTUX eCTeCTBEHHbIX HayK,
TEeXHUKU U TeXHOJIOTUM;

- pa3BUTHe TIPe/ICTaB/IeHUH 0 BO3SMOXKHBIX cdepax Oyayieid mpodeccroHaIbHOMN /1eSTe/TbHOCTH,
CBSI3aHHOM C (PM3UKOM, TIO/TOTOBKA K /la/IbHelIieMy 00y4eHHIO B 3TOM HalpaB/ieHNH.

ITocTrKeHUe 3TUX IieJiel PorpamMMbl Mo (GU3UKe Ha YPOBHE OCHOBHOTO 00I1iero 06pa3oBaHuUs
obecrieurBaeTCs pelieHrueM CJleyIOIIUX 3aau:



- ipruobpeTeHre 3HaHUM O AMCKPETHOM CTPOEHHH BeIlleCTBa, O MEXaHUUeCKUX, TeT/IOBBIX,
3/1eKTPUYECKMX, MarHUTHBIX U KBAHTOBBIX SIBIEHUSIX;

. HpI/IO6p6TEHI/Ie YMEHI/Iﬁ OMMCHIBATH U OOBLSICHATH (1)H31/I‘-IECKI/IE AB/T1eHUA C UCI10/Ib30BaHHeM
IMOJTy4YeHHBIX 3HaHPII>i;

* OCBO€HHE METOA 0B pelieHus HpOCTEﬁLLIHX paC‘-IéTHbIX 3a/id4 C MCI10/Ib30BaHHEM (i)I/I3I/I‘-IECKI/IX
MOAEJ’IGI‘/JI, TBOPUECKHX U IIPAKTUKOOPHUEHTHUPOBAHHLBIX 3a/idy;

* pa3BUTHe YMeHUI Hab/oaTh IPUPOAHBIe SIBJIEHHS M BBITIONHATD OTIBITHI, JabopaTopHble paboThI
Y 3KCIepUMeHTa/TbHbIe UCC/IeJOBaHUS C UCTIOb30BaHUEM W3MepUTe/IbHBIX PUO0POB;

* 0CBOeHHe TIPUEMOB paboThI ¢ nHMOpMarueli GU3NUeCKOro Cofiep>KaHusl, BK/TIOUasi HHGOPMAIHo 0
COBPEMEHHBIX [JOCTWKEeHHUsX (PH3UKH, aHa/IM3 U KPUTUUEeCKOe OLieHMBaHWe UH(OpMaLiy;

* 3HAKOMCTBO €O cdepamu TIpoheCCUOHaIBbHOM /leATeTbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBpeMeHHBIMU TeXHOJIOTHUSMU, OCHOBAaHHBIMU Ha IOCTHXXEeHUSIX GU3NUeCKor HayKu.

[Tpeasiaraemblii B porpaMme 1o Gpu3MKe repedeHb 1ab0paTopPHbIX pabOT U OMBITOB HOCUT
peKOMeH/IaTe/IbHbIN XapakTep, yUuTesIb JiejiaeT BbIOOD MpoBe/ieHNs 1abopaTOpHBIX paboT U OMBITOB
C YUETOM UHIUBU/IyaTbHBIX 0COOEHHOCTel 00yJaroluxcs, CIIMCKa SKCTIepUMeHTabHbIX 3alaHuH,
TipeZilaraeMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOT'O 9K3aMeHa 110 (U3MKe.

Cogep>xanve yue6Horo npeamMeTa «®Du3nka» 7Kmacc
(2 yaca B Hefiento0, 68 uacoB)

Paszgen 1. ®u3vrka 1 eé posib B MO3HAHUU OKPY’KaroIllero Mupa.
dusuKa — HayKa o rpupoje. SIBneHus npupoabl. Pusnueckre siBJIeHUS: MeXaHUUeCKUe, TeTIoBbIe,

3/IeKTpUYeCKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBBIE.
du3nyeckre BeTMUMHEL V3Mepenue ¢pusnueckux BesuunH. Or3ndeckre mprubopsI.
[TorpemiHoCTE U3MepeHUI. MeXXayHapoaHas cucTemMa eJuHULI.

Kak ¢usuka u pyrue ecreCTBeHHbIe HAyKU U3y4atoT Npupoay. EcTecTBeHHOHayYHbIN METOZ,
T03HaHUs: HabJIrofleHe, TTI0CTaHOBKA HayUHOTO BOTIPOCA, BhIBM)KEHHE TMITOTe3, SKCTIePUMEHT 110
TIPOBEpKe TUroTe3, 00bsicHeHre HabsiroaeMoro siieHusi. Onurcanye pu3nueCcKux siB/IeHUH ¢
TIOMOLLBIO MOZIe/IeN.

JeMoHCcTpaiuu.
MexaHuueckye, TeryioBble, 37IeKTpUUeCKHe, MarHUTHbIE, CBETOBbIE SIBJIEHUS.

dusnueckre nMpubOpPHI U MpolLieAypa NMPsSMbIX U3MepeHUid aHa/IorOBBIM U LIU(POBLIM NMPUOOPOM.

JlabopatopHbie pabOTHI U OTIBITEI.
OripeiesieHye LieHbI Jie/IeHUs IKaIbl U3MepPUTeTbHOTO Ipubopa.

V3mepeHUe pacCTOSTHUM.
N3mepenue 00bEMa XXKUJKOCTU U TBEPZAOIO Tesa.
OnpesienieHye pasMepoB MaJjbIX TeJl.

Vi3mepeHue TemriepaTyphbl IIPY MOMOLLM )KUIKOCTHOTO TepMOMeTpa U JiaTurlKa TeMIlepaTrypsbl.



[TpoBegeHue MccIe0BaHUS TI0 IPOBEPKE TUIOTe3bl: AaTbHOCTD TI0IETa [IIapHKa, MyL[eHHOTO
TOPU30HTAJIBHO, TeM OosibIlie, ueM OOJIbILIE BBICOTA TTyCKa.

Paszgen 2. [lepBoHauasibHble CBeleHUsI O CTPOEHHH BelleCTBa.
CrpoeHue BelleCcTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OTbIThI, J0Ka3bIBalolle JUCKPeTHOe

CTpOeHHe BelleCTBa.

[BrxeHue yactull BerjecTBa. CBsi3b CKOPOCTU JBMKEHUsI YaCTUL] C TemriepaTypoi. bpoyHoBckoe
ABwkeHue, auddysus. BzanmoeiicTBre yacTHL] BellleCTBa: NPUTSDKEHUE U OTTa/IKMBaHHe.

AFpeFaTHbIe COCTOSAHMA BeleCTBa: CTPOEHHE I'd30B, )KI/I,I[KOCTQI\/JI n TBéP,Z[BIX (KpI/ICTaJIJII/IIJECKI/IX)
Ten. B3auMocCBA3b MeXay CBOMCTBaMU BeIEeCTB B PA3HBIX arperaTHbIX COCTOAHUAX U UX
dTOMHOMOJIEKYJ/IAPDHBIM CTPOEHHEM. OcobeHHOCTH dI'PeraTHbIX COCTOSTHUM BOJBI.

JeMoHCTpaLumu.
HabsoeHrie 6pOyHOBCKOTO /IBH)KEHUS.

Habmonenuve auddys3vu. Habmopenue siBiieHUH, 00bICHSIFOIIUXCS TIPUTSDKEHUEM WIH
OTTa/IKUBaHUEM YaCTHI] BEIL[eCTBa.

JlabopaTopHble pabOoThI U OTIBITHL.
OtleHKa riaMeTpa aTroMa MeTOoZI0M psiZloB (C ucronb30BaHueM ¢oTtorpaduii).

OmnbITHI MO HAOJTIOIEHUIO TETIJIOBOTO PaCIIMPEHHs Ta30B.
OmnBITHI 110 0OHAPYKEHUIO AeUCTBUS CHT MOJIEKY/ISIPHOTO TIPUTSDKEHMS.

Pazzen 3. [IBiyKeHre U B3aUMO/ieliCTBYE TeJl.
MexaHuueckoe BukeHve. PaBHOMepHOe ¥ HepaBHOMepHoOe /BrKeHre. CKopocTb. CpefHss

CKOpPOCTb TP HEPaBHOMEPHOM [IBW)KeHUU. PacuéT myTu U BpeMeHU [IBUKEHHSI.

ABnenue HNHEPLIUU. 3aKkoH HWHEPLIUU. B3aI/IMO,E[ei;ICTBI/Ie TeJI KdK IMTPUYKrHa U3MEHEHHS CKOPDOCTHU
ABH>KEHHS TeJl. Macca Kak Me€pa MHePTHOCTH TeJld. IInoTHOCTB BeleCTBd. CB$13b IJIOTHOCTHU C
KO/IM4eCTBOM MOJIEKYJT B € IMHULIE o0néMa BeleCTBd.

Cuna Kak XapakTeprCTHKa B3auMo/elicTBus Tesl. Cuma ynpyrocTty v 3akoH ['yka. MIsmepeHue cuibl
C IOMOLIBIO JUHAMOMeTpa. fIBreHue TAroTeHUs U cuia TsokecTu. Crsia TsSHKeCTH Ha IpYTrUx
ninaHeTax. Bec Tena. HepecomocTtb. CrioxkeHWe CUJI, HallpaB/IeHHbBIX 110 OIHOM TIPSIMOM.
PaBHogzelicTByto1as cui. Cusa TpeHusi. TpeHre CKObKeHHUs1 M TpeHre MoKosl. TpeHue B pupoge 1
TeXHUKe.

JeMoHcTpanuu.
HabsntoeHre MexaHUUeCcKoro /IB)KeHUS Tesla.

Vi3mepeHune CKOPOCTH MPSIMO/IMHEHHOIO [IBH)KEHUSI.
HabsntofieHyie siB/ieHUsT MHEPLVH.

HabsmoeHrie n3MeHeHHs1 CKOPOCTH TIPY B3aMMO/eliCTBUH TeJl.
CpaBHeHue Macc 10 B3aUMO/eHCTBUIO TeJl.

CnoxxeHue cusl, HarpaB/eHHbIX 10 OFHOM MPSIMOM.

JlabopatopHbie pabOTHI M OTTBITEI.



Ornpe/iesieHre CKOPOCTH PABHOMEPHOTO JIBVKEeHHSs (IIapyKa B KMKOCTH, MOJIE/TH 3/IeKTPHUUECKOTO
aBTOMOOW/IS U TaK jfiasee).

OrmpeesieHre cpefiHel CKOPOCTH CKOJIbXeHHsT OpyCKa MY IapyKa 10 HaKJIOHHOMW TIJIOCKOCTH.
Oripe/iesieHre TMJIOTHOCTH TBEPZOTO TeJa.

OnbITHI, AEMOHCTPUPYIOILME 3aBUCUMOCTh pacTsbkeHus (AedhopMalivin) TIpY>KUHBI OT MPU/I0YKeHHON
CUJIBL.

OnbIThI, EMOHCTPUPYIOLLKE 3aBUCUMOCTb CHJ/IbI TPEHUsI CKOJIb)KEHHUsI OT Beca Tesla U Xapakrepa
COIPHKACaIOIINXCsl TIOBEPXHOCTEH.

Paspen 4. [laBneHre TBEPABIX TeJl, )KUAKOCTEH U ra3os.
MaBnenue. CriocoObl yMeHbIIIeHUS 1 YBe/InueHus AaBreHus. [laBneHue rasa. 3aBUCUMOCTb

JlaB/ieHus ra3a oT 06bEéMa, TeMriepaTyphl. [lepeaua gaBneHyst TBEPABIMU TelaMU, )KUAKOCTIMHU U
rasamu. 3akoH Ilackans. [THeBMaTUueckre MalliMHbl. 3aBUCHMOCTb /1aB/IeHUs] )KUJKOCTH OT
rnybunbl. T'ugpocrarnyeckuii napagokc. Coobiaroiuecs: cocypl. ['vpaBaruecKrie MeXaHu3Mbl.

Atmocdepa 3emnu u atmochepHoe faBneHue. [IpUUMHBI CyIieCTBOBaHHS BO3YIITHOW 000I0UKH
3emnu. OnbiT Toppuuennu. VIsmepeHue atMocgepHOro faB/eHus. 3aBUCMMOCTb aTMOC(epHOro
JaBJIeHUsT OT BBICOTHI HaJ, ypoBHeM Mopsi. [Tpubopsr Asist u3MepeHust atTMoC(hepHOro /1aB/ieHusI.

[eiicTBYe >KUAKOCTU Y ra3a Ha MOTPY)KEHHOe B HUX Tesl0. BriTankuBaroijasi (apxume/joBa) cusa.
3akoH Apxumeza. [1naBanue Ten. Bo3gyxoniaBaHue.

JeMoHCTpaLumu.
3aBUCUMOCTbD [laB/IeHUs ra3a OT TeMIleparypsbl.

[Tepepnaua faBneHuUs )KUAKOCTBIO U Fa30M.
Coob1ijaroryecst CoCyabl.

I'igpaBnuueckuii ripecc.

[TposiBneHue feiicTBusi aTMOC(hEPHOro /1aBeHUsl.

3aBHCUMOCTh BBITAJIKMBAIOII[EH CHTBI OT 00BEMa TIOTPYKEHHOM YaCTH TeJla U TUIOTHOCTH
>KAJKOCTH.

PapeHcTRO BblTaHKHBa}OH_IEﬁ CHJIbI BeCy BBITE CHEHHOM XKUAKOCTH.

Ycii0BYe TIaBaHMs TeJl: TJlaBaHue UIu IMOorpy>xeHue TeJi B 3dBUCMMOCTH OT COOTHOILIEHHA
TJIOTHOCTeH Tesa 1 KUAKOCTH.

JlaboparopHbie pPabOTHI M OTTBITEI.
WccnenoBaHye 3aBUCMMOCTH Beca TeJla B BoJie OT 00bEMa MOTPY>KEHHOU B KU/IKOCTh YaCTH TeJia.

orpe/ie/ieHUe BbITaJKUBAIOLeN CUJIb, JelCTBYIOILEN Ha TeJlo, TOTPY>KEHHOE B )KUJKOCTb.

[TpoBepka He3aBUCHMOCTH BbITAIKMBAIOLLe} CUJIbI, JeMCTBYIOIIEN Ha Te/I0 B )KUJKOCTH, OT MaccChl
Tena.

OnbIThI, IEMOHCTPUPYIOIIIKE 3aBUCUMOCTD BbITA/IKUBAIOILIeN CUJIbI, IeHCTBYIOLel Ha Teso B
JKUZIKOCTH, OT 00BEMA MOTPY>KEHHOH B KUAKOCTb YaCTH Tejla U OT TVIOTHOCTH >KUIKOCTH.

KoHcTpyunpoBaHye apeomMeTpa Wiy KOHCTPYHPOBaHKE JIOAKH U OTIpeZiesieHNe eé rpy30IoAbEMHOCTH.



Pa3zgen 5. Pabora 1 MOLTHOCTb. DHEPTHSI.
Mexannyeckast pabora. MoIIHOCTb.

[TpocThie MeXaHU3MBI: pbIuar, 610K, HAKJIOHHAs TVIOCKOCTh. [IpaBU/Io paBHOBeCHs pblyara.
[TprMeHeHMe TIpaBHW/Ia PaBHOBeCHs pbluara K 0JI0Ky. «30/10TOe MpaBuio» MexaHUKH. KIT/I mpocThbix
MeXaHU3MOB. [IpocTbie MeXaHU3MbI B OBbITY U TEXHUKE.

MexaHnyeckas sHeprusi. KuHetrueckas v noTeHLManbHas sHeprus. [IpeBpailieHue ofHOTr0 B1/a
MeXaHUUeCKO SHepruu B pyroi. 3aKOH COXpaHeHUs SHePrUy B MeXaHUKe.

[eMoHCTpaLuu.
[TprMephbI MPOCTLIX MEXaHK3MOB.

JlabopaTtopHbie pabOTHI U OTIBITHL.
OrnpeesieHre pabOThI CUJTBI TPEHUSI TIPU PABHOMEDPHOM JIBV)KEHHH TeJla 10 TOPHU30HTaIbHON

TOBEPXHOCTH.
VccnenoBaHve yc/ioBUi paBHOBECHS pblyara.
N3mepenne KII/] HaK/IOHHOM IJIOCKOCTH.

N3yueHue 3akoHa COXpaHeHUs] MeXaHUUeCKOM SHePrHUHu.
CopnepskaHue yuebHoro npeamera «Dusmka» 8 Knacc
(2 yaca B Hepesnt0, 68 uacoB)

Paznen 6. TerioBble sSIBI€HUS.

OCHOBHBIe M0/I0KeHUsI MOJIEKY/ISIPHO-KMHeTHUeCKOW TeOpUX CTPOeHHs BelllecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyJ/1. OMBIThI, TOATBEPKAI0LL{1Ie OCHOBHBbIE MOJI0KEHUS
MOJIEKY/IIPHOKUHETUYe CKO TeOpPHH.

Mogenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHM BelllecTBa. KpucTauimueckue u
amopdHble Tena. OObsICHEHHE CBOMCTB T'a30B, )XKUAKOCTEH U TBEPABIX Te/T HA OCHOBE TOJIOXKEHUH
MOJIEKY/ISIPHO-KUHeTUUeCKoM Teopyud. CMauMBaHWe Y KalwsipHble siBjieHus1. TerioBoe
paciIMpeHue U CKaTue.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TETJIOBOTO JIBMXKEHUS UaCTULl. BHyTpeHHsis
sHeprusi. Criocobbl M3MeHeHUs BHyTpeHHel SHepruu: Teriornepeaua U coBepilieHre paboThI.
Buzpl Terionepesaun: TerjonpoBOAHOCTh, KOHBEKLIWS, U3/TyueHHe.

KonnuecTBo TerioTel. YiienbHasi TEIJIOEMKOCTD BelljecTBa. TerooOMeH 1 TeryioBoe paBHOBeCHe.
YpaBHeHnwue TenoBoro 6anaHca. [1naBneHye v oTBepeBaHre KPUCTAJIMUeCKUX BeleCTB.
YnenbHas Teruiora nasneHus. [lapoobpa3oBanue 1 KoHjeHcalws. Vicnaperue. Kumnenue.
YnenbHas Teriota nmapoobpa3oBaHus. 3aBUCUMOCTh TEMITePaTyphl KUTIEHUs OT aTMOC(hepHOro
[laBJIeHU.

BnaxxnocTs Bo3myxa.
OHeprus TOIUIMBA. Y/ie/bHas TerioTa CropaHusl.

[TpuHLMTIIBEI paboThI TeTIoBbIX ABurareneid KI1/J TeruioBoro asuraress. TersioBblie ABUraTe/d U
3alllTa OKPY’Karollle cpefibl.

3aKOH COXpaHeHUs U NpeBpallieHus] SHePruU B TeIVIOBbIX MPOLieccax.



[JeMoHcTpanuu.

HabmofeHre 6pOyHOBCKOTO /IBVKEHUSI.

Habsonenuve auddysuu.

HabmrofieHuie siB/ieHUM CMauMBaHMs M KalTAJUISIPHBIX SIBIEHUM.

HabmrofieHre TerioBoro paciivpeHust TeJl.

Vi3mMeHeHue /1aB/IeHusI Ta3a IPY U3MeHeHUHW 00bEMa U HarpeBaHWU WIH OXJIaXKeHUH.
[TpaBusia u3MepeHUst TeMIiepaTypabl.

Bupp! Terionepeauu.

Oxna)keHue Mpu COBepIieHHH paboThI.

HarpeBaHue npu coBepiiieHHH paboOThl BHEIITHUMH CHJIAMH.

CpaBHeHUe TerJIOEMKOCTeN pa3/InuHbIX BellleCTB.

HabsroneHue KumneHusl.

HabsoieHre MoCTOSIHCTBA TeMITepaTyphI MPU TUIaB/IeHUH.

Mopenu TeryioBbIX ABUraTesei.

JlabopaTopHbie pabOTHI U OTIBITHL.

OrBITHI IO 0OHAPYKEHUIO [IeMCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSDKEHMS.

OTBITHI TIO BBIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJTM W/TM caxapa.

OmnbITHI 10 HAOJTIOIEHUIO TETIJIOBOTO PacCIIMpeHHs Ta30B, )KUAKOCTe! U TBEP/bIX Tell.
OmnpesienieHure aBleHUs BO3Ayxa B Oa/yIoHe IIMPHIIA.

OTIBITHI, EMOHCTPUPYIOIIYE 3aBUCUMOCTD JaBIeHusI BO3/lyXa OT ero 00béMa 1 HarpeBaHus /T
OXJIAKJJeHUSI.

[TpoBepka rumnoTe3b! JIMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOUKA >KUIKOCTH B TEPMOMETPHUYEe CKOM
TpyOKe OT TeMrieparypabl.

Ha6J'II-OAEHI/Ie HN3MEeHeHUsA BHYTPEHHEﬁ SHEPrvu TeJjia B pe3y/ibTaTe Terviorepegadyn 1 pa6OTbI
BHEIIIHKUX CHJI.

ViccnenoBaHue siB/ieHHs TeTJIO0OMeHa TIPU CMEIITMBAHUU XOJIOJHOU U TOpsiueii BOJBI.

OripefiesieHre KOJIMUECTBA TETVIOTHI, ITOyYeHHOTO BOJOH IPU TersiooOMeHe ¢ HarpeTbiM
MeTa/llTnYeCKUM LITUH/POM.

OnpegesieHue yienbHON TeTIOEMKOCTH BellleCTBa.
VccnenoBaHue Tipoljecca UcrapeHusl.
OrnpeziesieHre OTHOCUTE/TLHOM BIaXKHOCTU BO3/yXa.
OnpegeneHye yienbHOW TEMJIOTHI T/IaB/eHUS JIbJA.

Paszen 7. DyiekTprueckue U MarHUTHbIE SIBJIEHUS.



OnekTpur3anyd Ten. [IBa poja 3/1eKTpruueCKUX 3apsioB. B3anMopelcTBre 3apshkKeHHBIX Tesl. 3aKOH
Kynona (3aBUCMMOCTB CHJIBI B3aMMO/IeHMCTBUS 3apPSDKEHHBIX TeJl OT BeJIMUMHBI 3aps/i0B U
PacCTOSHUSA MeXAY TeslaMu).

OnekTpryeckoe 1noJsie. HanpsokEHHOCTD 3/1eKTpUueckoro nosist. IIpyuHuuyn cynepnosunmu
3/IeKTPUYECKUX T10J1el (Ha KaueCTBeHHOM YPOBHe).

Hocurenu snekTpryeckux 3apsijoB. JiieMeHTapHbIN 3/1eKTprudeckuii 3apsii. CTpoeHue aToMa.
[TpOBOAHUKU U IU3/IEKTPUKU. 3aKOH COXPAHeHUsI 37IeKTPUUeCKOro 3apsi/a.

OneKkTpUueCKUit TOK. YCJIOBUS CyI[eCTBOBaHUS I€KTPUUECKOTO TOKA. MICTOUHHMKY 1TOCTOSTHHOTO
TOKa. JleMCTBUS 3/IeKTPUUeCKOro ToKa (TeryioBoe, XUMUUeCcKoe, MarHUTHOE). D/IeKTPUUeCKUM TOK B
JKUJKOCTSIX Y Ta3ax.

OnexkTpuyeckad Liernb. Cua ToKa. DieKTpuyeckoe HarpspkeHre. CorpoTHBIieHre ITPOBOJHUKA.
YnenbHOe conpoTHBIeHWe BellleCcTBa. 3aKkOH OMa /151 yuyacTka Lenu. [TocmegoBarensHoe v
rapa’sizieJisHOe CoeIMHeHre TIPOBOJHUKOB.

PaboTa 1 MOIITHOCTh 3/7IEKTPHUECKOT0 TOKa. 3akoH [Ikoyns—/IeHIia. SneKTprUuecKre ey 1
TOTPeOUTE N /IEKTPUUECKOH SHEPruM B ObITY. KOpOTKOE 3aMbIKaHUe.

ITocTosiHHBIE MarHUTBI. B3auMoecTBYe MOCTOSHHLIX MAarHUTOB. MarHuTHoOe 11ojie. MarHuTHoe
riosie 3eMJIM U €r0 3HaueHwue [1Jis )KU3HU Ha 3emsie. OnbIT OpcTefa. MarHuTHoe rnose
3/IeKTpUUecKoro Toka. [IprMeHeHUe 3/1IeKTPOMarHUTOB B TeXHUKe. []elicTBe MarHUTHOTO T10JIs1 Ha
TIPOBOJIHUK C TOKOM. OJIeKTPOJBUTaTe b IMIOCTOSTHHOTO TOKA. VICro/ib3oBaHMe 3/1eKTpO/IBUTaTesiel B
TeXHUUYECKUX YCTPOMCTBAxX U Ha TPAHCIIOPTe.

OneiTel @apages. IBneHue 1eKTpOMarHUTHOM MHAYKLUMU. [1paBusio JleHna. DnekTporeHeparop.
Crnioco06bl To/TyueHust 3MeKTpUYeCKO SHepruu. DIeKTPOCTAHLMA Ha BO30OHOBIISIEMBIX NCTOUHHKAX
SHEeprUu.

JeMoHCTpaLuu.

OnekTpy3auys Tesl.

[1Ba pozia 3/1eKTprYeCcKUX 3aps/i0B U B3aUMO/eliCTBYE 3apsKeHHbIX Tell.
YCTpPOUCTBO U [leHCTBUE 3/IeKTPOCKOIIA.
OnekTpocTaThuecKast UHAYKLIVS.

3aKoH COXpaHeHUs 1eKTPUYeCKHX 3aps/0B.
ITpOBOAHMKY U IU3/IEKTPUKH.

MopenvpoBaHue CUIOBBIX IMHUW 3/1€KTPUYECKOTO TOJIS.
VICTOUHMKYM MOCTOSTHHOT'O TOKA.

[lericTBUS 5/1€KTPUUYECKOTO TOKA.

OneKTprUYeCcKry TOK B KUJKOCTH.

I"a30BbIi pa3ps.

Vi3mepeHue CUIbI TOKa aMIIEPMETPOM.



Vi3mepeHue 3/1IeKTPUUECKOTO HaMpsDKeHHUsT BOJTETMETPOM.

Peocrar u MarasuH cOnpoOTUBIEHUM.

B3auMoielicTBHe MOCTOSIHHBIX MarHUTOB.

MogenvipoBaHre HEBO3MO)KHOCTH pa3/ie/ieHUs TT0/IF0COB MarHUTa.
MogeMpoBaHre MarHUTHBIX MO/Iel TTIOCTOSTHHBIX MAarHUTOB.

OmeIT Opcrea.

MarHuTHoe 1oJie TOKa. DJIeKTPOMarHur.

[elicTBHe MarHUTHOTO TIO/ISI Ha TIPOBOJIHUK C TOKOM.

OnekTpoaBUraTe/ib TIOCTOSTHHOTO TOKA.

SIBJIEHUST 3/IEKTPOMarHUTHOU MHAYKIUH. OTbIThl Papaiest.

3aBUCUMOCTh HarpaB/ieHUst UHAYKIIMOHHOTO TOKa OT YC/IOBUM er0 BO3HUKHOBEHUS.
OnekTporeHeparop MOCTOSSHHOTO TOKa.

JlabopatopHbie pabOTHI U OTTBITHI.

OmBITHI 110 HAO/TIOEHHIO 3/IEKTPU3aIUH Tel UHIYKI[UeH U TTPU COMPUKOCHOBEHUH.
ViccnemoBaHye IeHACTBUS I€KTPUUECKOTO T10J1s1 Ha TIPOBOAHUKU U TUJIEKTPUKH.
C6opKa 1 TIpoBepKa pab0ThI 3/IeKTPHUUECKOU 1[eTH TTOCTOSTHHOTO TOKa.

V3mepeHue 1 peryMpoBaHUe CH/bI TOKA.

V3MepeHue U peryMpoBaHue HallpsHKeHHSI.

VccneoBaHye 3aBUCMMOCTH CHJTBI TOKA, UAYILETO Uepe3 Pe3uCTop, OT COMPOTUB/IEHUS pe31CTOpa U
HarpspKeHUs Ha Pe3uCTope.

OnbIThI, EMOHCTPUPYHOLLIYE 3aBUCUMOCTb 3/71eKTPUUECKOr0 CONPOTHBIIEHHS IPOBO/IHMKA OT ero
JJIVHBI, TI/IOLA/IM TIONIePeYHOro CeueHUs U Marepurarna.

[TpoBepka npaBu/ia C/I0)KeHHsI HaTlpsDKeHUM MPU M0 C/1ej0BaTe/TbHOM COeJUHEHUH JBYX PE3UCTOPOB.
[TpoBepka npaBu/a /151 CUJIbI TOKA MPY Napasuie/lbHOM COeJUHEHUU Pe3CTOPOB.

OnpepieneHre paboThI 37IEKTPHUUECKOTO TOKA, UAYIIEro uepe3 pe3nucTop.

OrnpeziesieHrie MOIIIHOCTH 3/IEKTPUYECKOrO TOKa, BbIZIe/IIeMOM Ha Pe3nUCTope.

WccnenoBaHue 3aBUCUMOCTU CUJTBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HalpsDKeHUsI Ha Hel.
Onpepenenuve KII/I HarpeBaresi.

WccnepnoBaHre MarHUTHOTO B3aUMO/IeHCTBUSI MOCTOSTHHBIX MarHUTOB.

Vi3yueHrie MarHUTHOTO TI0JIS TIOCTOSTHHBIX MarHUTOB TIPU X 00beIMHEHUU U pa3fie/ieHUu.
WccnenoBaHue eHCTBUS 5/1EKTPUUYECKOTO TOKA HA MAarHUTHYHO CTPEJIKY.

OHI:ITLI, AEMOHCTPHPYIOIHe 3aBUCUMOCTb CHUJIbI BBaI/IMOAEf/’ICTBI/IH KaTyIIKX C TOKOM XU MalrHUTA OT
CHWJIBI TOKA M HAIIpaBJ/I€EHKA TOKd B KaTyIIIKe.



N3yueHue 1eiCTBUS MAarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM.
KoHcTpyrpoBaHue 1 u3yueHue paboThl 3/IeKTPO/BUTATE/IS.
N3mepenue KI1I snekTpoiBUraTeIbHONW yCTaHOBKU.

OnLITEI 10 HCC/1eJ0BaHUIO ABJIEHUA 3H€KTPOM8FHHTHOﬁ WHAYKLWHW: NCC/1eJOBaHUE M3MEHEeHUH
3HAU€HHA U HallpaB/IeHWS MHAYKLHOHHOI'O TOKd.

Copepskanue yuebHoro nipegmera «Pusnka» 9kmacc
(2 yaca B Hefient0, 68 uacoB)
Paznen 8. MexaHuueCKue sIBJIeHUSI.

MexaHnnueckoe aBrkeHue. MarepuasnbHas Touka. Cucrema otcyéta. OTHOCUTE/IBHOCTD
MeXaHWUeCKOro JiBrkeHusl. PaBHOMepHOe MpsiMo/IMHelHOe ABWKeHWe. HepaBHOMepHOe
npsIMOJIMHelHOoe JBrkeHre. Cpe/iHssl U MTHOBEHHasl CKOPOCTh Tejla IPY HepaBHOMEPHOM
JBWKEHUU.

YckopeHue. PaBHOyCKOpeHHOe TIpSIMOJIMHeHOe fBixeHre. CBoOoaHOe nasieHue. OmbIThl [amues.

PaBHOMepHOe JBIKeHHe 110 OKPY>KHOCTH. [leprog 1 uactora obparrenus. JInHeliHas U yrioBas
CKopocCTH. LleHTpoCcTpeMUTeIbHOE yCKOpeHue.

[TepBriii 3akoH HbtoToHa. Bropoli 3akoH HetotoHa. Tpetuit 3akoH HetotoHa. I1puHLmn
CYIepPIIO3ULIUUA CUJL.

Cuna yripyroctu. 3akoH I'yka. Cusia TpeHUs: CH/ia TPeHUS CKOJIbKeHUsI, CHJIa TPeHUsI TTOKOs,
JpyTHe BUJbI TPEHUSI.

Cua TsKeCTH Y 3aKOH BCeMUPHOTO TATOTeHUsI. YCKopeHue cBOOOJHOrOo majieHust. [|BrykeHre
r1aHeT BOKpyr CovHua. [IepBasi kocMuyeckast CKOpoCTb. HeBeCcoMOCTh U IeperpysKu.

PaBHOBecHe MaTepraIbHOU TOUKH. AOCOMIOTHO TBEPAOe Tero. PaBHOBecHe TBEPAOTO Tena C
3aKper/IEHHOM OChIO BpalljeHusi. MoMmeHT cuibl. LleHTp TskeCTH.

Nwmnynbc Tena. MIsMeHeHue uMmmnysibca. IMOy/bC cUiibl. 3aKOH COXpaHeHUsI UMITy/Ibca. PeakTUBHOe
JIBKEHHe.

MexaHnnyeckast pabota ¥ MOILIHOCTb. PaboTa cus TskecTu, yripyroctu, TpeHusi. CBsi3b SHEpruu u
pabortsl. [ToTeHLIMambHasE 3HEPTHs Tesla, TIOAHSTOro Ha/l TTIOBePXHOCTHIO 3eMIU. [loTeHIManbHas
3Heprusi CKaTou NMpy>KuHbl. KuHeTHueckasi sHeprust. Teopema 0 KUHEeTHUeCKOW SHepPruu. 3akoH
COXpaHeHUsI MexaHW4yeCKOW SHeprUu.

JeMoHcTpanuu.
HabsntoeHrie MexaHIUeCKOTO /IB)KEeHHS Tejla OTHOCHUTETHbHO Pa3HbIX Tesl OTCUETa.

CpaBHeHUe MyTel ¥ TPAaeKTOPHH ABWKEHUSI OJHOTO U TOTO >Ke Tejla OTHOCUTEJIbHO Pa3HbIX Tes
OTCU€Ta.

V3MepeHMe CKOPOCTHU U yCKOPEHUS MPSIMOJIMHENHOTO IBUYKEHUSI.
VccnenoBaHrie IpU3HAKOB PaBHOYCKOPEHHOTO [IBHKEHMUSI.

HabsntofieHre [BI>KeHUs Tesla 10 OKPY>KHOCTH.



HabmrofieHrie MexaHUUeCKUX SIBJIEHUH, TIPOMCXO/SAIINX B CUCTeMe O0TCUéTa « Tese)kka» Tipy eé
PaBHOMEPHOM 1 YCKOPEHHOM JIBWKEHUH OTHOCHTEbHO KabnHeTa (GU3UKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MaccChl Tejla U IeUCTBYIOLLeH Ha HEero CUJIBIL.
HabsntozieHrie paBeHCTBa CUJI IIPY B3aUMO/eMCTBUU TeJl.

Vi3meHeHVe Beca Tesla IPY YCKOPEHHOM [IBH)KEHUU.

[Tepesaua ummysbca pU B3aUMOZ,EUCTBUU Tell.

[Tpeobpa3oBaHust SHEPIUM TIPH B3aUMOZEHCTBUH TeJl.

CoxpaHeHHe UMITy/bCa [PU HEyNPyroM B3auMOZEeUCTBUU.

CoxpaHeHue UMITy/IbCa IPYU abCOFOTHO YTIPYTOM B3aUMO/IeMCTBUH.
HabsntozieHre peakTHBHOTO [JBHKEHUSI.

CoxpaHeHHe MexaHHUeCKOM SHepruu rpy CBOOOJHOM Ta/ieHHH.

CoxpaHeHre MexaHU4eCKOM SHepIruy NpU [IBIKEHUH Terla 07, AeliCTBUeM INPY>KUHBI.
JlaboparopHble paboThI U OTTBITHI.

KOHCprI/IPOBaHI/Ie TPaKTa OJId Pa3rOHa U AaHBHEﬁMEFO PaBHOMEPHOI'0O ABWXXE€HU LIdPHUKd NI
TeJIe)KKH.

OmnpesienieHre cpeiHel CKOPOCTH CKOJIbXXeHUs1 OpyCKa UM JBM>KeHUS 1IapyKa 110 HaKJIOHHOM
TIJIOCKOCTH.

OnpeiesieHre yCKOPeHUs Tejla IIPU PABHOYCKOPEHHOM /IBW)KEHUH 110 HAK/IOHHOM T/I0CKOCTH.

I/ICC]'IE,E[OBHHI/IE 3dBUCUMOCTH IIYyTHU OT BpEMEHU INPU PABHOYCKOPEHHOM [ABW>XE€HUN 6e3 HauaILHOM
CKODOCTH.

HpOBepKa THUIioTe3bl: eC/IN MPpHU pdBHOYCKOPEHHOM [BH)XEHHUN 0e3 HauaILHOM CKODPOCTHU IMYyTHU
OTHOCATCSA KaK psAL HEUETHBIX YucCesl, TO COOTBETCTBYHIOLIME IMTPOMEXYTKHW BpEMEHU OJHHAKOBBI.

VccnenoBaHye 3aBUCMMOCTU CHJTbl TPEHUS CKOJTbKEHHS OT CHJIbI HOPMaJ/IbHOTO JJaBJIeHHSI.
OnpesienieHre K03 @uiiieHTa TPeHUs CKOJIbXKEeHUSI.
OmnpesiesieHye XKECTKOCTU MPY>KUHBI.

OHpeAEJIEHI/Ie pa6OT]:I CHWJIbl TDEHUA IIPHU PABHOMEPDHOM /JIBMDKE€HHU TeJid I10 FOPI/I3OHT8JIBHOI>1
MMOBEPXHOCTH.

OnpepeneHye paboThI CH/IbI YIIPYTOCTH TPH MOABEME IPy3a C UCII0/Ib30BAHUEM HETTOBH)KHOTO 1
TIOJIBMPKHOT'O OJIOKOB.

Vi3yueHne 3aKOHA COXPAHEHUS SHEPTUH.
Paznen 9. MexaHnueckye KojaebaHust U BOJTHBIL.

KonebarenbHoe aBrkeHre. OCHOBHbIE XapaKTePUCTHUKH Kojie0aHUIA: TTepUO/, YaCcTOTa, aMIUTUTYAA.
MaremaTryecKuii ¥ IPY>KUHHBIN MasiTHUKU. [IpeBpartieHre S3Hepruu Npy KosiebaTtelbHOM
JIBYDKEHUM.



3aryxaroiye Kosebanus. BeiHyx/jeHHbIe Kostebanus. Pe3oHanc. Mexanuueckue BosHbI. CBOMCTBA
MexaHU4eCKUX BOJIH. IIpofo/ibHbIe U rornepeyHble BO/IHLL. [I/1Ha BOTHBL U CKOPOCTH eé
pacrpocTpaHeHusl. MexaHWueCKre BOJIHBI B TBEPZOM TeJjle, CeliCMAYeCKHe BOJIHBI.

3ByK. ']DPOMKOCTB 3ByKa U BbIcOTa ToHa. OTpa>keHue 3ByKa. VIH(pa3ByK 1 yIbTPa3ByK.
JeMoHCTpaLumu.

HabmrofeHve KosebaHuii Ten 1o, 1efiCTBUEeM CUJIbI TSDKEeCTH U CHJTbI YTIPYTOCTH.

Habsntozenvie kosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabsntozeHrie BEIHYKZEHHBIX KOJIeOaHHi 1 pe30HaHCca.

PacripocTpaHeHue TIPOJOIBHBIX U ITOTIEPEYHBIX BOJH (Ha MOJIeNH).

HabmrofieHrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycThueckuii pe3oHaHC.

JlabopaTtopHbie pabOTHI U OTIBITHL.

OmnpeiesieHye YaCTOThI U TIeproia KojiebaHWii MaTeMaTHyeCKOTo MasiTHHKA.

Oripe/iesieHre YaCcTOThI U TIepro/ia Kojie0aHWi MPY>KUHHOTO MasiTHUKA.

VccnefoBaHye 3aBUCMMOCTH Tepuo/ia KosiebaHui 1Mo/[BellieHHOT0 K HUTH TPy3a OT J/TMHBI HUTH.
VccnenoBaHye 3aBUCMMOCTH TepUo/ia KoyiebaHu MPYy>XKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka He3aBUCUMOCTH Tepro/ia KoyiebaHui rpy3a, TOABEIIeHHOTO K HUTH, OT MAacChl Ipy3a.

OTBITHI, 1EMOHCTPUPYIOIIYE 3aBUCUMOCTD Tiepro/ia KojiebaHui MPY>KUHHOTO MasiTHUKA OT MacChI
Ipy3a U )KECTKOCTHU NPY>KHHBI.

Vi3mepeHue ycKopeHUsi CBOOOIHOTO Ta/ieHUs.
Paszgen 10. SneKTpoMarHUTHOE 110Jie U 3/1eKTPOMarHUTHbIE BOJTHBI.

O/eKTpOMarHuTHOe IoJie. DJIeKTPOMarHuTHbIle BOHbI. CBOMCTBA 3/1eKTPOMarHUTHbIX BO/H. I11kana
3JIeKTPOMarHUTHBIX BOJIH. VCrionb30BaHKe 3/1eKTPOMarHUTHBIX BOJIH ZIJI1 COTOBOW CBSI3U.

OnekTpomarHuTHas nipupoza ceeta. CKOpocTh cBeTa. Bo/iHOBbIE CBOMCTBA CBeTa.
[eMoHCTpaLuu.

CBoliCTBa 3/1€KTPOMarHUTHBIX BOJTH.

BonHoBbIe cBoliCTBa CBeTa.

JlabopaTopHbie pabOTHI U OTIBITHL.

Vi3yueHre CBOWCTB 3/IeKTPOMarHUTHBIX BOJTH C TIOMOII[bI0 MOOWTBHOTO TeedoHa.
Pa3nen 11. CBeTOBBIE SIBJIEHUSI.

JlyuyeBasi Mozienb cBeTa. VictouHuku cBeta. [IpsimonHeliHOe pacripocTpaHeHue cBeTa. 3aTMEeHUsI
Connua u Jlynel. OTpakeHue cBeta. [110ckoe 3epkano. 3aKOH OTpa)KeHUsI CBeTa.

[IpenomeHue cBeta. 3aKOH MpesioM/eHys cBeTa. [Io/1THOe BHyTpeHHee OTpakeHUe CBeTa.
Ncnosb30BaHye 1MOTHOTO BHYTPEHHET0 OTPayKeHUs B OITUUeCKUX CBETOBOZaX.



JIun3a. Xog syueit B ivH3e. OnTryeckas cucteMa ¢oTtoanmapara, MUKpOCKoNa U Tesieckorna. [1a3
KaK OITHYeCcKas cucTeMa. biiM3opyKoCTh U 1a/IbHO30PKOCTb.

Pa3noxenue 6esoro cBeta B crieKTp. OmnbiTel HbtoTOHa. Crio)KeHHe CrieKTpasibHbIX [JBETOB.
[ducniepcus ceera.

JeMoHCTpaLumu.

[IpsimonMHeHOe pacrpocTpaHeHue CBeTa.

OTtpaxkeHue cseta.

[TonyueHue n300pa)keHHH B TVIOCKOM, BOTHYTOM U BBITYK/IOM 3epKasiax.
[Ipenomnenue csera.

OnTuueckuii CBeTOBOZ,

Xop nmyuer B cobuparoliei JuH3e.

Xop, my4yeu B pacceuBaroliel JIMH3e.

[MTonyueHue U300paykeHHUH C TIOMOILBIO JIH3.

[TpuHLMN AeicTBUS (oToarnnapara, MUKPOCKOIIa 1 TejlecKomna.

Mogens 11asa.

PasnokeHue 6esioro cBeta B CIIEKTP.

[Tonyuenue Genoro cBeTa MPY CIIOKEHUM CBETA Pa3HbBIX 1[BETOB.
JlabopaTopHbie pabOTHI ¥ OTIBITHL.

WccnepoBanne 3aBUCUMOCTH yIvia OTPaKeHUs1 CBETOBOIO Jiyuya OT yIvia afleHus..
Vi3yueHne XapaKTepUCTHK M300pakeHHs TIpeiMeTa B IJIOCKOM 3epKarie.

I/ICCJ'IE,Z[OBEIHI/IE 3dBUCUMMOCTH YyTJia MPeJIOMJIEHHS CBE€TOBOI'O JIyUd OT yIJid Maj€HKWA Hd 'PAHULIE
«BO3AYyX—CTEKJ/IO».

[TonyyeHne n300pa>keHUH C TIOMOII[BI0 COOUPAFOIIeH JIUH3BI.

Ormpenenenre pOKYCHOTO PaCCTOSIHUSI M ONITUYECKOM CUJTbl COOMpArOIel JIMH3bI.

OTBITHI TIO Pa3/IOKeHHI0 OeIoro cBeTa B CTIEKTP.

OTBITBI TIO BOCMIPUSITUIO 1BETA MPeMETOB TIPH UX HAO/IIOIeHUHY Uepe3 I[BETOBbIe (DHIIBTPBHI.
Pasgen 12. KBaHTOBLIe SIB/IeHUS.

OnebiThl Pe3epdopza v nyaHetapHas Mogenb atroma. Mozens atoma bopa. Mcniyckanue u
norioujeHye ceeta aroMoM. KBaHThbl. JInHeluaTble CIIEeKTpBI.

PaguoaktuBHOCTE. Asib(a, 6eTa- u raMMa-u3nydeHusi. CTpoeHue aTOMHOrO sifipa. HykioHHast
Mo/ie/ib aTOMHOTO sifipa. M3oTomnbl. PaguoakTrBHbIe nipeBpallieHus. [lepros mosypacnaza aTOMHbBIX

anep.



AnepHble peakiu. 3aKOHbI COXPaHEeHUS 3apsiZ0BOT0 U MaCCOBOI0 UMCesl. DHePrusi CBA31U aTOMHBIX
sanep. CBA3b Macchl U 3Hepruu. Peakiium cuHTesa v JesneHud sazaep. Mictounvku sHepruu CosHLa U
3BE3.

fAnepHas sHepreTuKa. [leliCTBUS paJOAaKTUBHBIX U3/TyYeHUH Ha JKHBble OPraHH3MBbl.
JeMoHCTpaLumu.

CriekTpbl U3/IyueHNs Y MOIVIOLLeHUS.

CrieKTphbl pa3/IMyHbIX ra30B.

CnexTp BOZOpOAa.

HabmrofeHre TpekoB B Kamepe BusbcoHa.

Pabora cuéTurika MIOHU3MPYIOLUX U3/TyUeHU.

Perucrparus usnyueHus IPUPOAHBIX MUHEPA/IOB U NPOJYKTOB.

JlabopaTtopHbie pabOTHI U OTIBITHL.

HabstoieHre CIi/IOIIHBIX ¥ JIMHEHUAThIX CIIeKTPOB U3/TyUeHMUsl.

VccnepnoBaHye TPeKOB: M3MepeHHe SHEPryuM YaCTHULbl TTI0 TOPMO3HOMY MyTH (I10 (poTorpadusm).
Vi3mepeHue paj0aKTUBHOIO (hOHa.

[ToBTOpPUTENTBHO-00001I[AFOIIN MOAY/Tb.

[ToBTOpPUTENTHHO-00001IAOIINE MOAY/H TIPeJHA3HAYEH ZIJIsi CUCTEMATH3al[uK U 000011[eHUsT
TIPeZIMETHOTO COZIEP>KaHUS U OTIbITA AeATeTbHOCTH, IPUOOPETEHHOTO TP M3yUeHUH BCETO Kypca
(u3MKH, a TakKe /1711 IOATOTOBKH K OCHOBHOMY T'OCY/JapCTBEHHOMY 3K3aMeHy 110 (hr3uKe A7ist
00yuaroIuXxcs, BBIOPABIINX 3TOT yUeOHBIN TpeIMeT.

[1py u3yuyeHUM JaHHOTO MOJY/ISl PEaIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BU/bI [1eATe/TbHOCTH, Ha
OCHOBe KOTOPBIX 00eCreurBaeTCs AOCTHKeHUe TIpeIMeTHBIX U MeTaripe/IMeTHBIX IJIaHUPYeMbIX
pe3y/bTaTtoB 00yueHus, pOPMUPYETCs eCTeCTBEHHOHAYYHast TPaMOTHOCTh: OCBOEHHEe HAyUHbBIX
METOZIOB HCC/Ie[JOBAHUS SIBJIEHUM MPUPO/LI U TEXHUKH, OB/Ia/leHHe YMEeHUSIMU 00bCHATD
(usrueckue siBleHYs, PUMeHsISI TI0/TyueHHbIe 3HaHWsl, pelllaTh 3a/lauM, B TOM YKC/ie KaueCTBeHHbIe
Y SKCTIepUMeHTabHbIE.

[TpyHLMITHATBEHO JesiTe/IbHOCTHBIM XapaKTep JaHHOTO pa3/iesia peaansyeTcs 3a CUéT TOro, UYTo
oOyuaroliriecst BBITIO/HSIOT 3a/laHus], B KOTOPBIX UM TIPe/I/laraeTcsi:

Ha OCHOBe TIO/TyUeHHBIX 3HAHUM PAaCO3HaBaTh ¥ HAYYHO OOBSCHATH (pU3MUecKre sIBIeHNs B
OKpY>Karoll|er IpYpoZie Y NOBCeJHeBHOU JKU3HU;

HCI10/Ib30BATh HAYyUHbI€ METOAbI UCC/IeJOBAHUA (1)H31/I‘-IECKI/IX HBJ'IeHHﬁ, B TOM UmncCjie OJid ITPOBEPKU
TUTIOTE3 U IOJIYyUEHHA TEOPETUUECKHNX BbBIBOAOB;

O00BSCHATD Hay4HbI€ OCHOBBI HanboJ/Iee BaXKHBIX ,E[OCTI/I}KGHI/Iﬁ COBpPEMEHHBIX TeXHOHOFHﬁ,
HalipyuMep, MpPaKTU4YeCKOro UCII0/Ib30BaHHWA PA3/IMYHBIX KCTOYHHWKOB 3HEPIrM Hd OCHOBE 3dKOHA
npeBpalleHrd U COXpaHEHUS BCeX M3BECTHBIX BHU0B 3HEPIrvu.

[TnaHupyeMble pe3ynbTaThl 0CBOeHUs yuebHoro npeamera «Pur3nka»



Ha ypOBHe OCHOBHOTO 00111ero 00pa3oBaHust

WN3yuenye (pu3MKM Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHMsl HalpaB/IeHO Ha JOCTHKeHHe
JTMYHOCTHBIX, METaNpeIMETHBIX 1 TIPeIMEeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

B pesysnbrare u3yueHusi pU3MKU Ha YpPOBHE OCHOBHOTO 0011iero o6pa3oBaHus y 06yuarorierocs
OyayT chopMHUPOBaHbI CIeyIOIIe TUUHOCTHBIE Pe3y/IbTaThl B YaCTH:

1) maTpuOTHUeCKOTr0 BOCITUTAHMUS:
-TIposiBJIeHre UHTepeca K UCTOPUX U COBPeMEHHOMY COCTOSIHUIO POCCUMCKOM (pM3MUeCKol HayKH;

-[IéeHHOCTHOEe OTHOIIeHHEe K OO0 CTH)XXeHUAM pOCCHﬁCKHX y‘JéHbIX—Cl)I/ISI/IKOB;

2) Tpa)k/IJaHCKOTO U IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:
-TOTOBHOCTh K aKTUBHOMY yUaCTHIO B 00CYX/IeHUH O0IT[eCTBEHHO 3HAUMMbBIX U STUUECKUX

npo0ieM, CBSI3aHHBIX C IMPAKTUUYECKUM ITPUMEHEHUEM JI0CTHXKEHUH (DU3UKH;
-0CO3HaHWe Ba)KHOCTH MOPaJ/IbHO-3TUUECKHX MPUHLIUIIOB B /1eSITe/IbHOCTA YUEHOTO;

3) 5CTeTUUeCKOro BOCIUTAHUS:
-BOCIIPUATHE 3CTETUYECKUX KaueCTB (PU3NUeCKOM HayKU: eé rapMOHUYHOT'O MTOCTPOEHNS],

CTPOroCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 11eHHOCTH Hay4YHOT'0 MI03HaHUS:
-0CO3HaHMe LJeHHOCTH (pr314YeCcKOi HayKH KaK MOLIJHOTO MHCTPYMeHTa [03HaHUsl MUpa, OCHOBBI

Pa3BUTHS TEXHOJIOTUM, Ba’KHEUILIeH COCTaBJ/ISIOLIEN Ky/IbTYyPhI;
-pa3BUTHe HayuHOU M0003HaTeIbHOCTH, MHTepeca K UCC/efloBaTebCKOU /lesiTeNIbHOCTY;

5) opMupoBaHUS KyJBTYPbI 370POBbSI M SMOL[MOHAILHOTO 0/1arorosyyus:
-0CO3HaHUe IIeHHOCTH Oe30racHoOro obpasa KU3HU B COBPEMEHHOM TeXHOJIOTHUeCKOM MUPe,

Ba>KHOCTHU TIpaBU/I 6e3011acHOTo MOBe/IeHHs Ha TPAHCIIOPTe, Ha I0porax, C 31eKTPUUeCKUM U
TEeTUIOBBIM 000PYZIOBaHHEM B ZIOMAIITHUX YCIOBUSIX;

-c)opMHUPOBaHHOCTh HaBbIKa pedyieKCUH, TIPU3HAaHKe CBOEro TpaBa Ha OLIMOKY M TaKOTO Ke MpaBa
y JPYTOro Yei0BeKa;

6) TPYZI0BOTO BOCITUTAHUS:
-aKTUBHOE yJacCTHe B PellleHnH MpaKTHUeCKUX 3a/au (B paMKax ceMbH, 00pa3oBaTe/ibHOM

OpraHu3aLiy, ropozia, Kpast) TeXHOJIOTHYeCKOM U COL[aIbHOM HalpaB/IeHHOCTH, TPeOYIOIUX B TOM
yncse U GpU3nveCcKUx 3HaHUK;

-MHTepeC K MPaKTUYeCKOMY HU3yueHH0 npodeccuii, CBA3aHHBIX C (PU3MKOH;

7) 3KOJIOTUYECKOTO BOCTTUTAHUS:
-OpUeHTAaIUsI Ha MpUMeHeHHe (pU3MUeCKUX 3HaHUM [jis PellieHust 3aiad B 00/1aCTH OKpy»Karoliei

Cpe[ibl, JIAHUPOBAHUS MTOCTYITKOB M OLIEHKH WX BO3MOJKHBIX TIOC/I/ICTBHI /ISl OKPYyKaroien
cpefbl;
-0Co3HaHMe 17100a/IbHOTO XapaKTepa SKOJI0THYeCKUX TpobsieM U My Tel UX pelleHus;

8) ajanTaluy K U3MeHSIIOIUMCS YCIOBUSIM COLIMA/IbHOM U TIPUPOTHOM Cpe/ibI:
-noTpeOHOCTh BO B3aMMO/IEMCTBUM TTPU BHITIOJTHEHUH UCCTIeJOBAaHUM 1 TIPOEKTOB (hU3HUeCKoi

HarpaB/IeHHOCTH, OTKPBITOCTb OIbITY U 3HAHUSIM JPyTHUX;

-ITOBBIIII€HKE YDOBHA CBO€I1 KOMIIETEHTHOCTH yepe3 IPpakTH4YeCKYIO /1eATe/IbHOCTb,



-oTpe6HOCTH B ()OPMHUPOBAHMH HOBBIX 3HAHUM, B TOM umc/ie OPMYIMPOBATh H/eH, TIOHSTHS,
TUTIOTe3bI O PU3NUECKNX 00BEeKTax U SBJIEHUSX;

-0CO3HaHue e(PUIIUTOB COOCTBEHHBIX 3HAHWUIH M KOMITETEHTHOCTEeH B 00/1aCTH (U3UKWY;
-TJIaHMPOBaHKe CBOEro Pa3BUTHS B PUOOpeTeHNH HOBBIX (hHM3UUeCKUX 3HAHUM;

-CTpeM/IeHre aHa/TM3UPOBaTh U BLISIBISITh B3aUMOCBSI3U TIPUPO/bI, O0ITIeCTBA ¥ SKOHOMHKH, B TOM
YyHC/e C UCMOoNMb30BaHHeM (PU3HUeCKUX 3HaHUM;

-Ol[eHKa CBOMX /IEHCTBHM C YUETOM B/IMSIHUSI HA OKPY KAIOIIYIO Cpely, BO3MO)KHBIX I7100aTbHBIX
TOC/Ie/ICTBUM.

MertanpeZiMeTHbIe pe3y/bTaThbl
B pe3ynbraTe 0CBOeHHs IPOrpaMMbI T10 (hH3MKe Ha yPOBHe OCHOBHOTO 0011jero o6pa3oBaHus y

obyuatotierocsi 6yyT copMUpoBaHbI MeTarpeZMeTHbIe Pe3y/bTaThl, BK/IIOUaloIie
TI03HaBaTe/bHble YHHBepCalbHble yueOHbIe 1efCTBUS, KOMMYHHUKaTHBHbIE YHUBEPCabHbIe
yueOHbIe [1eMCTBUS, Pery/IsITHBHbIE YHUBepCalbHble yueOHbIe 1efCTBUS.

[To3HaBare/ibHBIE YHHBEpPCaIbHbIe yueOHbIe 1efCTBUsS 0a30BbIe JIOTHUeCKUe JeCTBYS:
BBISIB/ISITH U XapaKTepPU30BaTh CyllleCTBeHHbIe TIPU3HAKKA 00bEKTOB (SIBIeHUH);

yCTaHaB/IMBaTh CyIeCTBeHHBIN TIPHU3HAK KlacCU(UKAI[|KM, OCHOBaHUs A1/isi 000011ieHus U
CpaBHEHHUSI;

BBISIB/ISITh 3aKOHOMEPHOCTH M NTPOTUBOPEYMs B pacCMaTpUBaeMbIX (paKTax, JaHHbIX U
HaOJTIO/IeHNSIX, OTHOCSIUXCS K (DHU3UUeCKUM SIBI€HUSIM;

BBIABJ/IATE TIPpUYHUHHO-C/IEACTBEHHBIE CBA3U IIPU U3YUYEHUUN Cl)I/IBI/IHECKI/IX SIBJIEHUI U nponeccos,
AeJ1aTb BbIBOABI C UCITI0/Ib30BaHUEM A€NYKTUBHBIX U HHAYKTUBHBIX YMOBBKHIO‘IGHHﬁ, BbIABUI'dTb
Tr'AroTe3bI O B3dMMOCBA3AX (1)I/I3I/I‘-IECKI/IX BeJIMUMH,

CaMOCTOSITe/IbHO BbIOMPaTh Criocob pelieHUst yueOHOM (ri3rueckoit 3a/jauu (CpaBHeHHUe
HeCKOJIbKMX BapUaHTOB pellieHus], BbIOOp HauboJiee MOAXOAALIEro C y46TOM CaMOCTOSITe/TbHO
Bbl/le/IeHHbIX KDUTEPHEB).

bazoBrle ucciefioBaTe/bCKUe 1eMCTBUS:
WCII0JIb30BaTh BOIMPOCHI KaK MCC/IeI0BaTeIbCKU MHCTPYMEHT MMO3HaHUS;

IMPOBOAUTSL ITO CAMOCTOATE/IbHO COCTAB/IEHHOMY I1/IdHY OIIBIT, HeCJIOKHBIN (I)I/I3I/I‘IECKI/II>1
SKCITepUMEHT, He0oJIbIIoe HnccjaengoBaHue ¢)H3I/I‘JECKOFO SBJIEHUS,

OLI€EHWBATb Ha IIPUMEHHUMOCTb M1 JOCTOBEpPHOCTb HHq)OpMaHHIO, MOJ/IyUeHHYHO0 B X04¢€ NCC/1e0BAHNsA
WJIN SKCIIepUMEHTa,

caMoCTosATe/TbHO PopMy/MpoBaTh 000011[eHST ¥ BEIBO/[BI TI0 pe3y/ibTaTaM MPOBeIEHHOTO
HaO/TI0/|eHNs1, OTIBITA, UCCIIeI0BAHUS;

IMPOrHO3UPOBATH BO3MOYKHOE /:[aanei/’Imee pa3BuTHe d)H3HHECKHX rponeccosB, d TAKXKe BbIABUT'dTb
MpeariojI0KeHnuda 00 nx PA3BHUTHHU B HOBBIX YCJIOBUAX YU KOHTEKCTAX.

Pabora ¢ uHdpopmarimeii:
TIPUMEHSITh Pa3/IMYHbIe METO/IbI, ”YHCTPYMEHTHI U 3aITPOChI TIPY TIOUCKe U 0TOOPe WH(MOPMAIIUH U/TH

JAHHBIX C YIETOM TIPe/JIO’KeHHOU yueOHOM (pri3rdeckol 3aaum;



aHa/IM3MpoBaTh, CUCTEMAaTU3MPOBaTh U UHTEPIIPeTHPOBaTh MH(POPMALMIO pa3IMUHbIX BUJOB U (GOPM
Tipe/iCTaB/IeHus;

CaMOCTOSITe/TbHO BbIOMPATh ONTUMA/bHYIO GOPMY Tpe/[CTaB/IeHUs MHGOPMALIUU 1
WJUTIOCTPUPOBATh pelllaeMble 3a/lauu HeC/I0KHBIMU CXeMaMHU, JuarpaMMaMU, MHOM rpauKoi U ux
KOMOUWHAIUSIMU.

KoMMyHHKaTHBHBIe YHUBepCa/lbHble yueOHbIe 1eliCTBUS:
B X07ie 00CyKieHust yueOHOTo Marepuarsa, pe3y/bTaToB J1abopaToOpHBIX PaboT U IMPOEKTOB 3a/|aBaTh

BOITPOCKI 110 CYII[eCTBY 00CY»K/IaéMOi TeMbI U BbICKa3bIBaTh W/EH, Hal|e/IeHHbIE Ha PeIlleHure 3ajiaun
U Mo/ifiep>KaHue O1aroxkesiaTe/lbHOCTH OOIIeHusT;

COTIOCTaB/ISTh CBOU CY)KIEHUS C CY>KJE€HUSIMU APYTMX YUaCTHUKOB iajiora, 00Hapy>kKMBaTh
pa3/inuue U CXOACTBO MO3ULUH;

BbIPDAaKaTb CBOIO TOUKY 3D€HHUA B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

TyOJTMYHO TIPeJICTaB/SATh Pe3y/IbTaThl BBIMOJTHEHHOTO (PU3UUeCKOTo OmbITa (9KCIIePUMEHTa,
WCCJIe[JOBaHUs, MPOEKTa);

TIOHUMaTh W UCTI0/Ih30BaTh NMPEUMYII[eCTBa KOMaHAHOW U UHIUBUAYa/IbHOW PaOOThI TIPH PeIlIeHUH
KOHKPETHOU (hr3nuecKoit nmpoo/iemer;

TIPUHUMATh 116/ COBMECTHOM /leATe/TbHOCTH, OPTaHW30BLIBaTh JENUCTBUS 110 €€ [OCTH)KEeHHUIO:
pacrpesieiATh POy, 00CYXK/JaTh MPOLIECCHI U pe3y/IbTaThl COBMECTHOM paboThI, 000011jaTh MHEHHS
HeCKOJIbKHUX JIKJIel;

BBITOJIHATH CBOKO UaCTh PabOThI, OCTUrasi KaueCTBEHHOTO pe3y/bTaTa 1o CBOeMy HarlpaB/ieHHIo U
KOODJMHUPYS CBOU JIeHCTBUS C APYTUMU UjleHaMU KOMaH/bl;

OL|eHMBaTh KayeCTBO CBOETO BK/1a/ja B OOIL{MI MPOAYKT 110 KPUTEPHUSIM, CAMOCTOSITTbHO
c(OpMyJIMPOBaHHBIM yUaCTHUKaMH B3aUMO/IeHCTBUSL.

PerynsaTiBHbIe YHUBepCa/ibHbIe yueOHbIe feiicTBis CaMoOpraHu3aLys:
BBISIB/ISITh TPOOJIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYaLUsIX, TPeOYIOIIUX /7151 pelieHus pu3nuecKux

3HAHWM;

OPUEHTUPOBAThCS B Pa3/IMYHbIX MO/X0/ax PUHATHUS pellleHui (MHAWBHAYalbHOe, IPUHATHE
pellleHHs B Ipymrne, MPUHATHEe peleHru ITPYNIon);

CaMOCTOSITe/IbHO COCTaB/IATh alTOPUTM pellleHus: pU3NueCKoy 3a/iaur WM MJlaHa UCC/leloBaHUs C
YUETOM MMEIOIIMXCST peCYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh Mpe/jjlaraeMble
BapUaHThI pelleHNl;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a pellieHHe.

CaMOKOHTPO/Ib, SMOLIMOHA/IbHBIN UHTEJUIEKT:

[laBaTh a/|eKBaTHYIO0 OL[eHKY CUTYyallly U Npejlararh IJ1aH eé U3MeHeHUs;

OOBSICHSITH PUYMHBI JOCTYDKEHHUs (HeJOCTYDKEHNST) Pe3y/IbTaToB /IesITeIbHOCTH, JABaTh OLIeHKY
NIpUOOPeTEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHBBI B /IeSITE/IbHOCTD (B TOM YMCJ/Ie B X0/ BBITIOJTHEHUS (PU3HUECKOTO
WCCJIeIOBAHUS WM TIPOEKTA) Ha OCHOBE HOBBIX 00CTOSATE/IHCTB, U3MEHUBIIIUXCS CUTYalUH,
YCTaHOBJIEHHBIX OLTUOOK, BO3HUKIIINX TPYAHOCTEH;

OLIEHMBATb COOTBETCTBHE PEe3Yy/ibTdTad LieJIN U YCIIOBUAM;



CTaBUTH Cebsi Ha MeCTO JIPYToro uesioBeKa B X0/ie CTriopa W/ AVCKYCCHUH Ha HAayuHYIO TeMY,
TIOHMMAaTh MOTHUBbI, HAMEPEHUsI U JIOTUKY JIpyroro;

IMMPpH3HABATb CBOé IMMpaBO Hd OH_II/I6Ky IMpU peleHnmn (1)I/IBI/I‘-IeCKI/IX 3dd4 WK B YTBEDXKAEHUAX Hd
Hdy4HbI€ TEMbI U TaKO€ Ke IIPpaBO JPpYyTroro.

[TpeameTHBIe pe3yabTaThl 0CBOeHUs1 yuebHOro ripeaMeTa «Pusmka» B 7 Kaacce
K koH1y 00y4eHusi B 7 Kacce rpeMeTHbIe pe3y/bTaThl Ha 6a30BOM yPOBHE /I0/DKHBI OTPaXKaThb

copMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHHIM:

WCTIO/Th30BaTh TIOHATHS: (PU3UUYecKre U XUMHUUeCKHe sSBIeHUs, HaO/roieHre, IKCIIepUMEeHT, MO/IeJTb,
TUTIOTe3a, eJUHULIbI (PU3NUeCKUX BeJIMUMH, aTOM, MOJIeKy/la, arperaTHble COCTOSIHMS BelljeCTBa
(TBEpOE, XNAKOE, ra3000pa3Hoe), MexaHUUYeCKoe JBIKeHe (DaBHOMePHOe, HepaBHOMEPHOE,
NIPSIMO/IMHEHOE), TPAaeKTOPUS, paBHOZENCTBYIOLas cuja, JedopMarus (yrpyras, iaacTiyeckas),
HEeBeCOMOCTh, COODLIAIOIIMeCs: COCY/bl;

pasnuuarth siBieHus (Auddysusi, TennoBoe JBMKEHNEe YaCTHUL] BellleCTBa, paBHOMEPHOe /IBI)KEeHHe,
HepaBHOMEPHOE /IBW)KeHUe, NHepLUsl, B3auMO/eICTBUE Tesl, paBHOBECHe TBEPABIX Tell C
3aKper/IEHHOM OChIO BpallleHUs], Tepejiaua [aB/ieHusl TBEPAbIMU TeaMU, XXKUIKOCTSIMU U ra3amu,
aTMoc@epHoe JjaBieHue, TiJlaBaHue TeJl, IpeBpallieHss MeXaHUueCKOW SHePrum) M0 OMUCaHUI0 X
XapaKTepHbIX CBOMCTB U Ha OCHOBE OMbITOB, IEMOHCTPUPYIOIIUX AaHHOE (U3UUYEeCKOe SIBJIEHUE;

pacrio3HaBaTh MPOSIB/IeHNE U3YyUeHHbIX (PU3NUeCKUX sSIB/IEHUH B OKPY’Kaloll[eM MUpe, B TOM Uuciie
(hur3uueckue siB/ieHUs B TIPUPOZe: TIPUMePHI IBWKEHUSI C Pa3/TMUHBIMU CKOPOCTSIMU B >KUBOU U
HEe>XUBOM TIPUPO/e, IeNCTBUe CUJTbl TPEHUS B TIPUPO/ie U TeXHUKe, BIUsiHUe aTMOC(hepHOro
JIABJIEHUS] HA )KUBOW OpPraHW3M, IJIaBaHUeE PbIO, phIUard B Tejie Uej0BeKa, MPU 3TOM IEePeBO/IUTh
TIPAaKTUYECKYIO 3a7ilauy B yUeOHYI0, BbIZIEISITh Cyll[eCTBEeHHbIe CBOMCTBA (TIPU3HAKU) (PHU3HUeCKUX
SIBJIEHUI;

OTHMCHIBATh M3yUeHHbIe CBOMCTBA Te/l U (pr3nuecKue sB/IeHus], UCTIO0b3Ys (U3UUYeCKre BelTMUMHBI
(macca, 00bEM, TJIOTHOCTD BellleCTBa, BpeMmsl, IyTh, CKOPOCTb, CPe/IHsIs CKOPOCTb, CHJIa YTIIPYTOCTH,
CUJIa TSDKeCTH, BeC TeJla, CUla TPeHus, iaBjieHune (TBEpPOoro Tena, XXUAKOCTH, rasa),
BBITA/IKMBAIOILIAsi CUJla, MeXaHUuuecKasi paboTa, MOLHOCTb, T/Ie40 CUJTbl, MOMEHT CUJIBI,
KO3(DQULIMEHT T0/Ie3HOTO [IeHCTBUSI MEXaHM3MOB, KUHETUUeCKasl M TIOTeHL[ualbHas SHeprusi), Npu
OTMCaHWY TIPaBU/IbHO TPAKTOBaTh (hM3HUUeCKUd CMBIC/ UCTIO/b3yeMbIX BeIMUUH, X 0003HauUeHUs U
eIMHULbI (Pr3MUeCKUX BeJTMUKH, HAXOAUTb (DOPMYJIbI, CBSI3bIBAIOLME JaHHYI0 (PU3NYECKYHO
Be/IMUKHY C APYTMMH BeJIMUMHaMU, CTPOUTD I'payKU U3yYeHHBIX 3aBUCUMOCTelN hU3nUueCcKUx
Be/IMUMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (pr3ruecKye sB/IeHUs 1 MPOLIeCChl, UCTI0/Ib3ys NTPaBU/Ia C0KEeHHUS
cu (BOJIb OJHOM TIpsiMoii), 3akoH ['yka, 3akoH Ilackasns, 3akoH ApxuMe/ia, MPaBU/IO0 PABHOBECHS
pbruara (6710Ka), «30/710TOe MPaBU/I0» MEXAHUKHU, 3aKOH COXPAHEHUSI MeXaHUUeCKOU SHEepPryu, MpH
3TOM /laBaTh CJI0BECHYIO (POPMY/IMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTU4yeCKOe BbIpaKeHUe;

00BSICHATE (Pr3MYeCKye sIBJIeHHS, TIPOLIeCChl M CBOWCTBA TeJl, B TOM UHMC/Ie U B KOHTEKCTe CUTyaLui
MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbISB/IATH IPUUMHHO-C/IE/ICTBEHHBIE CBSI3H, CTPOUTh
00BsicHeHHe U3 1-2 JIOrMyeCcKUX I1aroB C OMOpoi Ha 1-2 W3yueHHBIX CBOWCTBA (PHU3UUECKUX
sIBJIEHUM, (PU3MUeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelliaTh pacuyéTHbIe 33/laud B 1-2 1eliCTBUS, UCTIO/b3Ys 3aKOHbI U (QOPMYJIbI, CBSI3bIBAIOLL{ME
(br3ruecKue BeJIMUMHBI: HA OCHOBE aHa/IM3a yCJI0BUS 3a/1auM 3alKChIBaTh KpaTKoe yC/I0BHe,



MO/ CTaB/ATh (hri3rUeCcKue BeJIMUUHBI B (POPMYJIbI U IPOBOAUTL PACUéThl, HAXOAUTH CIIPABOUYHbIE
JlaHHbIe, HeOOXOJUMBIe [I7IsI PellleHHs 3a/iay, OLIeHUBaTh PeaTMCTUYHOCTh MOTyUeHHOU (u3nuecKoi
BEJINUMHBI; PAaCIIO3HaBaTh MP00JieMbl, KOTOPbIe MO>KHO PeIIWTh MPY TIOMOILH (pr3UYeCcKUX MeTO/0B,
B OMMCAaHWU UCC/Ie[,0BaHNs BbIZIeIATh IPOBEpsieMoe NIpeAIo/iokeHne (TUIoTe3y), pa3/indarb 1
WHTEePIIPeTUPOBATh TIO/TyUeHHBIN pe3y/IbTaT, HaXO[UTb OLIMOKH B XOZie OTIbITA, ZIe/IaTh BHIBOABI TI0
ero pesy/braram;

TIPOBO/IUTH OIIBITHI TI0 HAO/TIOIeH 0 (DU3UUeCKUX SIBIeHUM WU (PU3NUeCKHUX CBOHCTB TeJl:
(hopMyMpoBaTh MpoBepsieMble TPe/ToI0KeHHs, COOMpaTh YCTaHOBKY W3 TPe//I0XKEeHHOTO
000opy#oBaHus, 3aNMChIBaTh X0, OTbITa U ()OPMY/TMPOBATh BLIBO/BI;

BBITOJIHSITH MPsIMble U3MePeHHUsl PAaCCTOSTHYSI, BpeMeHH, MacChl Teia, 00b&éMa, CUJTbI U TeMITepPaTyphbl
C UCTIO/Ib30BaHMEM aHaJIOTOBBIX U [U(POBLIX IPHOOPOB, 3aMMChIBAaTh TOKa3aHUsI TPUOOPOB C
yUETOM 3a/laHHOM abCOTFOTHOM MOTPELTHOCTH U3MepeHUH;

MIPOBO/JIUTH UCC/Ie[lOBaHKe 3aBUCHMOCTU O/IHOM (PU3MUeCKol BeJIMUMHbBI OT APYTou C
VICTI0/Ib30BaHUEM IPSIMBbIX U3MepPeHNH (3aBUCMMOCTH ITyTH PaBHOMEPHO JBIDKYILEr0Cs TeJla OT
BpPeMeHH /IBY)KeHHUS TeJla, CHJTbl TPeHHs CKOJTbKeHHs OT Beca Tejla, KaueCcTBa 00paboTKu
TIOBEPXHOCTEeH TeJl U He3aBUCHMOCTH CUJIbI TPEHUs OT IIJIOLaii CONPUKOCHOBEHUS TeJl, CHJIbI
YTIPYTOCTH OT Y/JTMHEHUsI TIPY>KWHBI, BLITAJIKMBAIOIIeH CHbI OT 00bEMa MOTPY>KEHHOM YacTH Tesla U
OT TJIOTHOCTH >KU/IKOCTH, €€ He3aBUCUMOCTH OT TJIOTHOCTH Tefla, OT ITyOWHBI, Ha KOTOPYIO
TIOTPY>KEHO TeJI0, yC/IOBUH TIaBaHuUsI TeJl, YCIOBUI PaBHOBECHS pbluara v 0JI0KOB), yuacTBOBAaTh B
TUIAHUPOBaHWUM Y4eOHOT0 MCCIeI0BaHus, COOMPATh YCTAaHOBKY U BBITIONHSATh U3MepeHus], Cleays
Tipe/l/IoyKeHHOMY T1/1aHy, (PMKCUPOBATh pe3y/bTaThl M0JyUeHHOM 3aBUCUMOCTH (hH3HUeCKUX
BeJIMYMH B BUJIe TIPe//I0XKeHHBIX Ta0ul] v rpadMKoB, Jle/1aTh BHIBOZBI 110 pe3y/braTaM
UCCJIe/0OBaHNUS;

TIPOBOAUTD KOCBEeHHbIe U3MepeHuUs (hr3rdeCKUX BeJIMUMH (TJIOTHOCTD BelljeCTBa KUAKOCTU U
TBEPJOrO Tejla, CHjla TPEeHUsI CKOJbKeHMs], iaB/ieHre BO3/yXa, BbITaJKHUBatoIIast CUIa,
JleliCTBytOI1]asi Ha TIOTPYKEHHOE B XKUAKOCTb Tes0, KO3(hdULIMEHT M0Ie3HOT0 AeUCTBUS TTPOCThIX
MeXaHW3MOB), CIeysi Mpe/I/IOXKeHHONM MHCTPYKL[MK: TIPY BLITIOJIHEHUH W3MepeHul cobrparh
9KCIePUMEHTaIbHYI0 YCTAaHOBKY Y BBIUMC/ISITh 3HAUeHHEe NCKOMOW BeJTMUMHBI;

co0sroaTh TIpaBr/Ia TEXHUKK 06€30MacHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000pyIOBaHHUEM;

yKa3bIBaTh MPUHIIUTIBI €HCTBUS PUOOPOB U TEXHUUECKUX YCTPOWCTRB: BEChI, TEPMOMETD,
JUHAMOMETD, COOOIIIAIOI[HUeCs COCY/IbI, 0APOMETP, phbIUar, MOJBW)KHBINM U HETIO[BM)KHBIN O/I0K,
HaKJIOHHasI MJI0CKOCTh;

XapaKTepPU30BaTh TIPUHLIUIIBI IeHCTBHUS N3yUeHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWCTB C OTOpPOM
Ha UX OMMCAHUS (B TOM UKMCIIe: TIOALIUITHUKY, YCTPOMCTBO BOAOMNPOBO/IA, THApaB/INUeCcKUi Ipecc,
MaHOMeTp, BLICOTOMep, MOPIITHEeBOM HAaCOC, apeoMeTp), UCTIOMb3ysl 3HaHHMSI O CBOMCTBAX
(hr3nueCcKUX SIBJIEHUI 1 HeoOXoAnMble (Gu3rMUecKre 3aKOHbI M 3aKOHOMEPHOCTH;

NIPUBOJUTH NPUMepbI (HaXOAUTh MH(POPMALMIO O IIpUMepax) NpakKTHueCKOro UCI0/Ib30BaHHUs
(u3nueCKMX 3HAHUI B TIOBCEIHEBHOM KU3HU [i71s1 00ecrieueHyst 6@30macHOCTH TIpU obpartieHuH ¢
npubopamMu ¥ TeEXHUUECKUMH YCTPOWCTBaMH, COXPAHEHUs 370POBbs U COO/TIO/IeHNs HOPM
5K0JIOTMYeCKOTO TIOBeZIeHHs1 B OKpY>KatolLeil cpefie;

OCYILeCTBJIATH OTOOP UCTOUHUKOB MH(OpMariu B IHTepHeTe B COOTBETCTBUM C 33/JaHHBIM
TIOMCKOBBIM 3alipOCOM, Ha OCHOBe UMEROIIUXCSl 3HAHUM U MYTEM CPaBHEHUS Pa3/IMUHbIX



VICTOYHHKOB BBIZIe/IATH MH(GOPMALHIO, KOTOpasi SIB/SIeTCS TPOTHBOPEYNBOU MJTM MOXKET OBbITh
He/l0CTOBEepHOU;

WCII0/Ib30BaTh TIPY BBITIOJTHEHUH YUeOHBIX 3a/JaHU HayUHO-TIOY/IIPHYIO JTUTEPATYPy (U3HUUeCKOr0o
COJiep>KaHUsl, CIIpaBOYHbIe MaTepualibl, pecypchl ceTd IHTepHeT, BlaieTb MpUEéMaMU
KOHCITeKTHPOBaHUs TeKCTa, peoOpa3oBaHust MH(OPMAI[UX U3 OJJHOM 3HAaKOBOW CHUCTEMBI B APYTYIO;

CO3/]aBaTh COOCTBeHHbIE KpaTKHe MMChbMeHHbIe U YCTHbIe COO0IL[eHUsI Ha OCHOBe 2—3 HCTOUHUKOB
uHpopMaLuK (pU3NUecKoro cojiepkKaHusi, B TOM YUC/e MyO/IuUHO JiesiaTh KpaTKue coobIIeH s 0
pe3ysibTaTax MPOeKTOB WK yueOHBIX MCCIe0BaHUA, TIPH 3TOM TPAaMOTHO MCII0/Tb30BaTh
Y3yueHHbIN MOHATUMHBIN anmapar Kypca (GH3UKH, COIPOBOXK/aTh BLICTYII/IEHHe TIpe3eHTalliel;

TIPY BBITIOJIHEHNH YUeOHBIX ITPOEKTOB 1 MCC/IeI0BAHMUI pacIpe/ieaiTh 0053aHHOCTH B TPYTITIE B
COOTBETCTBUH C MOCTaB/I€HHbIMU 3a/lauaMH, C/Ie[IUTh 3a BbIIIOJHEHNEM IJ1aHa [ieliCTBUH, aZileKBaTHO
OL|eHMBaTh COOCTBEHHBIN BKJIaJ] B /IeSITe/TbHOCTD TPYIIbI, BBICTPABaTh KOMMYHUKAaTUBHOE
B3aMMO/IelCTBYe, YUNThIBas MHEHHE OKPY>KatoL1X.

[TpenMeTHbIe pe3y/bTaThl 0CBOEHUS yueOHoro rpeaMeTa «Pusmka» B 8 Kiiacce
K xoH1ly 0OyyeHusi B 8 Kacce rpeZiMeTHbIe pe3y/bTaThl HA 6a30BOM YPOBHE /I0/DKHBI OTPa)kaThb

c(hOopMUPOBAHHOCTh Y 00YYarOLUXCsT YMEeHUH:

VCTI0/Ib30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TeI/IOBOe IBWKeHHe aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUMS BellleCTBa, KpUCTa/UIMYeCcKre U aMOop(HbIe Tesla, HaChIl|eHHbIA 1
HeHaChILL|eHHBIH 1ap, BIaXXHOCTh BO3/lyXa, TeMIlepaTypa, BHYTPEeHHss1 SHeprusi, Teri0Boi
JBUTaresb, 37eMeHTapHbIN 3/IeKTPUUeCKUN 3apsif, 37eKTpUYeCcKoe IoJie, IPOBOAHUKY U
[V3JIEKTPUKH, TTOCTOSIHHBIN 3/IeKTPUYeCKUM TOK, MarHUTHOE T10J1€;

pasnuuarTh sB/IeHus (TelIoBoe pacllMpeHre U CKaTue, Telyionepejaya, TeljioBoe paBHOBeCHe,
CMaurBaHUe, KalW/IsipHble sIBJIeHUs], UCI1apeHre, KOH/IeHCallysl, T/1aB/ieHre, KpUCTa/l/In3aLus
(oTBepaeBaHue), KUTleHWe, Terionepeaaya (TeryionpoBOAHOCTb, KOHBEKLUS, U3/TyueHue),
3/1eKTpU3aLs TeJl, B3aUMO/IeHCTBYE 3apsi/ioB, JeHCTBHUS 3/1eKTPUUECKOT0 TOKa, KOPOTKOe
3aMblKaHUe, B3aMOJEeNCTBHe MarHUTOB, [eliCTBYe MarHUTHOTO MOJIsl Ha TPOBOAHUK C TOKOM,
3/1eKTPOMarHUTHast MUHAYKLMS) 10 OMMCAHUI0 UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOIIUX JaHHOe (PU3UYECKOe SIBJIEHUE;

pacrio3HaBaTh [POsIBJIeHMe U3yUYeHHbIX (PU3NUeCKUX SIBJIeHU! B OKPY)Karoll|eM MUpe, B TOM YHCJ/Ie
(u3ryeckue sIB/IEHUs B IPUPO/ie: OBEPXHOCTHOE HaTshKeHUe U KalWUIsIpHbIe sIB/IeHUs B IPUPOJE,
KPUCTa/I/IbI B IpUpO/e, n3nyueHre CosHIla, 3aMep3aHre BO0EMOB, MOPCKHe Opr3bl, 0Opa3oBaHMe
pOCHI, TyMaHa, UHesl, CHera, 3/1eKTpuJecKye sIBJIeHUs1 B aTMOC(epe, 3/1eKTPUUYEeCTBO >KHUBbIX
OpraHM3MOB, MarHUTHOe T10J1e 3eM/iH, peli¢ MOoMH0COB, pO/b MarHUTHOT'O MOJISL /1JIS )KU3HU Ha
3emrie, TIOSIPHOE CUsTHYE, TIPY 3TOM ITePeBOAUTH NMPAKTUUECKYIO 3afiauy B yueOHYIO, BbIJE/ISATh
CyleCcTBeHHbIe CBOMCTBA (TPU3HAKK) (PU3MUeCKUX sSIB/IeHU;

OTKMChIBaTh M3yueHHbIe CBOMCTBA Tesl U (hr3nyecKue siBJIeHUs], UCTI0/b3ysl (Hu3ndecKre BelTMUYMHbI
(TeMIiepaTypa, BHYTPEHHSIS1 SHepPIyis, KOJIMUeCTBO TeIVIOThI, ye/lbHasl TeIVIOEMKOCTh BelleCTBa,
yZernbHasi TeIJIoTa I71aB/IeHus], y/e/bHas TelsioTa napoobpa3oBaHus, y/enbHas TelaoTa CroOpaHust
TOIIMBA, KO3 (ULMEHT 10/Ie3HOTO JAelCTBUS TeIJIOBOM MalllMHbl, OTHOCUTE/IbHAS BIa)KHOCTb
BO3/lyXa, MIeKTPUUeCKUM 3apsif, CHla TOKa, JeKTPUUeCKoe HarlpsykKeHre, CONPOTHUB/IeHHe
NIPOBO/JHUKA, Y/ie/IbHOe COTIPOTHB/IeHHE BelljeCTBa, paboTa ¥ MOIIHOCTb 37IeKTPUYeCKOro TOKa), pr
OTMCaHWY TIPaBU/ILHO TPAKTOBaTh (hHM3HUUeCKU CMBIC/ UCTIOMb3yeMbIX Be/TMUMH, 0003HaYeHuUs U



eJMHULIbI (PU3UUeCKHX BeJTMUMH, HAXOAUTh (POPMYJIbl, CBA3bIBAIOLIME JaHHYIO (PU3UUEeCKYIO
BeJIMYMHY C APYTUMU BeJTMUMHAMH, CTPOUTh rpaKy M3yUeHHbIX 3aBUCUMOCTeN (pr3nuecKux
BeJIMYMH;

XdPAKTE€PU30BATh CBOMCTBa TeJI, (:I)I/IBI/IIJECKI/IG SIBJIEHUA U TIPOLECChI, UCIT0J/Ib3YsS OCHOBHBIE
IMOJI0KeHU A MOHEKyHHpHO—KHHeTquCKOﬁ T€OpHU CTPOEHUA BelleCTBa, MPUHLUIT CYTIepIio3nuLnn
T1oJien (Ha KdueCTBEHHOM ypOBHe), 3dKOH COXPpaHEHHS 3daps/id, 3dKOH Owma AJId y4aCTKa LeTi, 3dKOH
,[[)KOYIIH—HGHL[&, 3dKOH COXpPpaHE€HHS SHEPIvH, MPHU 3TOM [dBdTb C/IOBECHYHO (l)OpMy'fII/IPOBKy 3dKOHa
" 3dlMUCBIBATh €0 MaTeMaTUUYE€CKO€e BbIPpa>KEHHE;

00BSCHATH (Pr3MUeCKHe MPOLeCChl M CBOMCTBA TeJl, B TOM UKCJ/Ie U B KOHTEKCTe CUTyaLui
MIPaKTUKOOPHUEHTHPOBAaHHOTO XapaKTepa: BbISB/SATb IPUUMHHOC/IE/ICTBEHHbIE CBSI3U, CTPOUTh
o0bsicHeHMe U3 1—2 JIOTHYeCKUX I11aroB C OMOPOM Ha 1—2 U3y4yeHHBIX CBOMCTBA (hH3HUeCKUX
sIBIeHUH, (PU3NUeCKUX 3aKOHOB W/ 3aKOHOMEPHOCTel;

pelliaTh pacuéTHbIe 3a/jau B 2—3 JeMCTBUS, UCTI0/Ib3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLI[HE
(hr3nueckue BeJTMUMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1auM 3alKChIBaTh KpaTKoe yCJI0BUe,
BBISIB/IATH HEAOCTATOK JIaHHBIX /71T PeIleHus 3a[jaui, BEIOUPATh 3aKOHBI U ()OPMYJIbI, HeOOXOAMbIe
[J1s1 e€ pellieHUs], TPOBOAUTE PacuéThl M CPABHUBATh 10/yUyeHHOE 3HaueHre (pU31ueCKor BeIMUUHEI
C U3BeCTHBIMHU JJaHHBIMY;

pacCrio3HaBaTb HPO6J'IEMBI, KOTOPbIE MOXHO PEIIWTH ITPpU IMOMOIIHA q)HBHIJECKI/IX METOA0B, UCITI0J/Ib3yA
OIlMMCaHKWe Uccjieq0BaHus, BELAETIATE ITPpOBEpAeMOe IMPEeATIoJIoKeHWe, OLI€eHUBATh MPABU/IBHOCTDb
Mnopsda/JiKa 1poBeaeHnd nccjaeqoBaHus, Oe/1dTb BEIBOJbI;

TIPOBO/IUTH OITLITHI TI0 HAOJTIOIeHHIO (PU3MUeCKUX SIBJIEHUH WK (GU3UUeCKHUX CBOWCTB Tesl
(KaruIsipHbIe SIBJIEHUS], 3aBUCUMOCTD JIaB/IeHUsI BO3/lyXa OT ero 00béMa, TeMIiepaTypbl, CKOpOCTH
Tporiecca OCThIBAaHUS M HarpeBaHUs TIPU U3/TyYeHHH OT LiBeTa U3/iyJatolreid (Moriolaroliei)
TIOBEPXHOCTH, CKOPOCTb UCTIApEHUsI BOJbI OT TEMITePATyPhI )KUAKOCTU U TIJIOIIAIU e€ TIOBEPXHOCTH,
3/IeKTPU3aLUs TeT U B3aUMO/IeMCTBYE 37IeKTPUUeCKUX 3apsiZIoB, B3aUMO/IeHCTBHe TTIOCTOSTHHBIX
MarHUTOB, BU3ya/lM3aliisi MarHUTHBIX 1T0JI€H MOCTOSTHHBIX MarHUTOB, JIEMCTBUSI MarHUTHOTO TI0JIS
Ha IMPOBOJJHUK C TOKOM, CBOMCTBA 3/IEKTPOMAarHuTa, CBOMCTBA 3/IeKTPOJBUTATeJIs [TOCTOSTHHOTO
TOKa): (POPMY/TUPOBATH MPOBEPsieMble TIPe/TIONIOKEHHs], COOMpaTh yCTaHOBKY W3 TIPE/IJIOXKEHHOTO
000py/10BaHus, OTIMCHIBATE XO7 OTbITa U (POPMY/TUPOBATH BHIBO/BI;

BBITIOJIHATH MPsIMble M3MepeHHsI TeMITepaTypbl, OTHOCUTEIbHOW B/IaXKHOCTU BO3/yXa, CUJIbI TOKA,
HarpsDKEHUS C UCTI0/Ib30BaHUEM aHA/IOTOBBIX MPUOOPOB U JATUMKOB (PU3MUECKUX BEJTUUMH,
CpaBHUBATh Pe3y/bTaThl U3MEPEeHUI C YUETOM 3a/laHHOM abCO/TFOTHOM MOTPEeITHOCTH;

TIPOBOAUTH UCC/Ie/IOBaHKEe 3aBUCMMOCTH OJJHOM (hr3UUeCKOW BeJIMUMHbBI OT APYToM C
VICTI0/Tb30BaHUEM TPSIMBIX M3MepeHUH (3aBUCHMOCTh CONIPOTUBIIEHHS IPOBO/IHMKA OT €ro0 /IJIUHBI,
TJIOIIA/IM TIOTIEPEUHOr0 CeYeHHs 1 Y/ieJIbHOTO COTPOTHB/IEHUS BellleCTBa ITPOBO/JHUKA, CUJIbI TOKaA,
WZYILIero uyepe3 NPOBOJHUK, OT HAIpPsDKeHUsI Ha IPOBOJHUKE, UCC/IeJoBaHUe M10C/e/j0BaTe/IbHOrO U
Tiapa’siie/IbHOTO COeMHeHMH MPOBOJHUKOB): TI/IAHMPOBATh UCC/IeIOBaHNe, COOMPATh YCTaHOBKY U
BBITIO/THSTh U3MepeHUsl, Cielysi peJIoKeHHOMY I/1aHy, (PMKCUPOBaTh pe3y/bTaThl MOTyUeHHOU
3aBHCUMOCTH B BH/Ie TaO/IUI] U TPadHKOB, [le/1aTh BHIBOZBI 110 pe3y/bTaTaM MCC/IeJ0OBaHuS;

NIPOBOZAUTEL KOCBEHHbIE U3MepeHUsl (pr3rUeCcKUX BeJIMUMH (y[e/ibHas TerI0EMKOCTh BelllecTBa,
COTIPOTHB/IEHVE TTPOBOAHKKA, PA00Ta ¥ MOLHOCTH /IeKTPHUUECKOTO TOKA): TVIAHUPOBATh



M3MepeHusi, COOMpaTh SKCTIePUMEeHTaIbHYH0 YCTaHOBKY, CJIe/[ysl PeJJI0yKeHHON WHCTPYKLUH, 1
BBIUMC/IATh 3HaYeHHe BeJINUMHBI;

CO6J'II-0,E[aTL MpaBWJ/ida TEXHUKU 6e30macHOCTH npu pa60Te C Jla60paTOprIM O60py,£[0BaHI/IEM;

XapaKTepPU30BaTh TIPUHLIUIIBI IeHCTBHUS N3yUeHHBIX MPUOOPOB U TeEXHUUECKUX YCTPOMCTB C OTIOpPO
Ha UX OMUCaHus (B TOM UKC/Ie: CUCTeMa OTOIJIEHUS IOMOB, TUTPOMETD, TlapoBasi TypouHa,
amriepMeTp, BOJILTMETD, CUETUUK 3/IeKTPUUeCKON SHepruu, 37IeKTPOOCBeTUTe/IbHbIE TIPUOODHI,
HarpeBareJibHbIe 371eKTPONpUOOpHEI (TIpHUMepkI), 37eKTpUuecKre TpeioXpaHuTe T, 1eKTPOMarHuT,
3/1eKTPO/IBUTaTe b TIOCTOSIHHOTO TOKA), UCII0/b3Ysl 3HaHUSI O CBOMCTBaX (DU3NUeCKUX sIBJIEHUN U
HeoOxouMble U3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MMPOCThIe TEXHUYEeCKHe YCTPOWCTBA M M3MepHUTe/bHbIe IPUOOPHI 10 CXeMaM U
CXeMaTUUHbIM PUCYHKaM (JKHIKOCTHBIA TeEpMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, [IBUTaTe/lb
BHYTPEHHEI0 CrOpaHusi, 371eKTPOCKOI, Pe0CTaT), COCTaB/IATh CXeMbI 37IeKTPUUeCKHUX LieTeil ¢
TI0C/IeZI0BaTe/IbHBIM 1 T1apasule/IbHbIM COeJTHEHNEM 37IeMeHTOB, pa3inyasi yCI0BHbIe 0003HaueHust
3/1EMEHTOB 3/IeKTPUUECKHUX LieTelf;

MIPUBOJUTH MPUMepbI (HaXOAUTh MH(POPMALMIO O IpUMepax) MpaKTHueCKOro UCI0/Ib30BaHuUs
(u3nUeCKUX 3HAHUH B TIOBCETHEBHOM XKU3HU [i71s1 00ecrieueHust 6€30MmacHOCTH TIPU 0OpalieHuH ¢
nprubopamMu ¥ TeXHUUECKUMHU YCTPOWCTBaMH, COXPAHEHHUS 370POBbst U COOJTIO/IeHNs HOPM
5KOJIOTMUeCKOT0 MOBe/IeHHsI B OKpY»Katollleld cpefie;

OCYILIeCTB/ISATh TTOUCK UH(OPMaLY (pH3UUeCcKoro cofepskaHusi B IHTepHeTe, Ha OCHOBe
VIMEIOLMXCSl 3HAaHUM U MyTEM CpaBHEHUS 10NOTHUTE/IbHBIX MCTOUHHKOB BbIJE/IATh HH(OpMALHIO,
KOTOpasl SIB/ISIeTCsI IPOTUBOPEUHBOU UTA MOXKeT ObITb He/I0CTOBEPHOM;

MICTI0/TH30BaTh TIPH BBIMO/THEHUH yueOHBIX 3a/laHui HayYHO-TIOMY/ISIPHYIO JINTePaTypy (HU3nuueCcKoro
COJZlep’KaHusl, CrIpaBOYHbIe MaTepuasbl, pecypchl ceTh VIHTepHeT, BlajeTb NpuéMamu
KOHCITeKTPOBaHUs TeKCTa, Ipeobpa3oBaHust HH(OPMAL[UK U3 OHOW 3HAKOBOM CHUCTeMBI B PYTYIO;

co37aBaTh COOCTBEHHbBIE MMChbMEHHbIe U KPaTKKe YCTHbIe coo0IeHu s, 00001mas nHhopMarLuo 13
HeCKOJIbKMX UCTOUHWKOB (PU3UUeCKOTO COZIeprKaHusl, B TOM UKC/Ie TTyO/TIMYHO MPeZCTaB/IsTh
pe3y/bTaThl IPOEKTHOW WM UCC/IeJ0BaTeIbCKOM JIesITeTbHOCTH, TIPH 3TOM I'PaMOTHO MCII0/Tb30BaTh
M3y4YeHHbIN MOHATUIHBIN armapar Kypca (pU3uKy, COPOBOXK/ATh BBICTYTI/IEHUEe TTPe3eHTaLuel;

TIPU BBITIOJTHEHUM YUeOHBIX TIPOEKTOB U MCCIeJOBaHUM (hr3rueCKUX TTPOL[eCCOB pacIipe/ieNsiTh
00s13aHHOCTH B TPYIITe B COOTBETCTBUM C MOCTAB/IEHHBIMU 3a/jJauyaMU, CJIeIUTh 3a BBITIOJTHEHHUEM
TJIaHa JIefCTBUN U KOPPEeKTUPOBaTh ero, aZleKBaTHO OLleHMBAaTh COOCTBEHHBIN BK/Ia/| B
JiesiTeNTIbHOCTh TPYTIbI, BLICTPAUBAaTh KOMMYHUKATUBHOE B3aWMO/IeCTBYE, TIPOSIBIIsis TOTOBHOCTh
pa3peliiaTb KOH(IUKTHI.

[TpesMeTHBIe pe3ysbTaThl 0CBOeHUs yueOHoro rpeaMeTa «Pusmka» B 9 Kiiacce

K koH1y 00yueHusi B 9 Kacce rpeMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE /I0/DKHBI OTPaXKaThb
copMHUPOBaHHOCTH y 00YYAIOIIMXCST YMEHHIM:

VICTI0/Tb30BaTh MOHATUS: CUCTeMa OTCYETa, MarepuasibHasl TOUKa, TPAeKTOPUSs], OTHOCHUTETbHOCTh
MeXaHUUeCKOro JiBKeHus, fedopmaLis (ynpyras, aacTuueckas), TpeHre, LIeHTPOCTpeMUTe/TbHOe
yCKOpeHUe, HeBeCOMOCTh U Teperpy3Ku, LeHTP TsSyKeCTH, abCOTFOTHO TBEPI0e Teso, LIeHTP TSKeCTU
TBEPZOTO Tesa, paBHOBECHe, MeXaHUUeCKHe KoyiebaH!st U BOJIHBI, 3ByK, MHPPa3BYK U y/IbTPa3ByK,
3/IeKTPOMarHUTHBIE BOJTHBI, IIIKajIa 3/IEKTPOMAarHUTHBIX BOJTH, CBET, OJTM30PYKOCTh U
JIAJTBHO30PKOCTbD, CITEKTPBI UCITyCKaHHS U MOIVIoNIeHus], anbga, 6eTa- ¥ raMMa-ru3mydeHus,
V30TOIIbl, SiZlepHasi SHepreTHKa;



pasnuuarh siB/IeHus (DaBHOMEpPHOe Y HepaBHOMEPHOe MPSIMOJIMHENHOe [BIDKeHNe,
PaBHOYCKOPEHHOe TIPSIMOJIMHeNHOoe /IBiXeHre, CBOO0JHOe Ta/ileHHe TeJl, paBHOMEepPHOe JBI)KeHHe
TI0 OKPY>KHOCTH, B3aUMO/Ie}ICTBHE TeJl, peaKTUBHOE [IBIDKeHUe, KoleOaTeibHOe [IBIDKEHNe
(3aryxarolijye U BbIHY>K/IeHHbIe KosieOaHMsl), pe30HaHC, BOJIHOBOE /IBWKeHHe, OTpakeHue 3BYKa,
NIPSIMO/IMHEHOE pacripoCcTpaHeHue, OTpakeHHe U Npe/ioM/IeHHe CBeTa, [I0/THOe BHyTPeHHee
OTpakeHHe CBeTa, pa3jiokeHue 0esioro CBeTa B CTIeKTP U CI0KeHHe CTeKTpasbHbIX [IBETOB,
[UCTIepCcus CBeTa, eCTeCTBeHHasl PaIM0aKTUBHOCTh, BOSHUKHOBEHYE JIMHeNYaroro CrieKrpa
V3/TyueHus1) 110 OMKCaHWI0 UX XapaKTepPHbIX CBOKMCTB Y Ha OCHOBE OITbITOB, IeMOHCTPUPYIOLMX
JaHHoe (hr3ruecKoe siB/ieHue;

pacro3HaBarh NPOsIBJIeHHEe U3yUeHHbIX (PM3UUeCKUX SIBJIEHUH B OKPY’KarollleM MUpe (B TOM Uuc/ie
(u3ryeckue siB/IeHKs B IPUPO/ie: PUIMBBI M OTJIUBBI, IBWKeHHe 1ylaHeT CO/THeUHOW CUCTeMBl,
peakTUBHOe [IBWKeHHe KVMBbIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB )XUBOTHBIMY, 3eMJIeTPsICeHHe,
celiCMHUeCKHe BOJTHBI, IyHAMH, 3X0, L[BeTa TeJl, ONTHUUYeCKHe sIBIeHUsI B IPUPO/ie, OHoIornuecKoe
JleMCTBUE BUIMMOTO, yIbTPa(hro1eTOBOrO U PEHTTeHOBCKOI0 U3/1y4YeHHH, eCTeCTBeHHbIN
paJMoaKTUBHBIN (POH, KOCMUUECKHe JTyUH, Pa/JMOaKTUBHOE U3TyUyeHre PUPOJHbIX MUHEpasloB,
JleMCTBUE PaZiIM0aKTHMBHBIX U3/IyUeHUI Ha OpraHu3M uejioBeKa), Py 3TOM MepeBOUTh
MPaKTUYeCKYIo 33/jauy B yueOHY0, BbIZe/STh CyI{eCTBeHHbIe CBOMCTBA (TTPU3HAKH) (HU3MUeCKUX
SIBJICHMI;

OMMChIBaTh M3yueHHbIE CBOMCTBA Tesl U (pr3rUecKue sIBJIeHUs], UCII0/Ib3ysl (hu3nyecKre BelTMUMHbI
(cpenHsst U MTHOBEHHAs1 CKOPOCTb Tesia NP HepaBHOMEPHOM /[IBM)KEHHH, YCKOpeHue,
nepeMelLeHue, My Thb, yIJIOBasi CKOPOCTh, CUJIa TPEHHS], CUJIa YIIPYTrOCTH, CUJIa TSDKeCTH, YCKOpeHue
cBOOOZHOTO TIa/IeHus, BeC TeJla, UMITY/IbC TeJla, UMITYJ/IbC CUJTbl, MexaHHdecKast paboTa U MOLL{HOCTb,
NIOTeHLa/IbHast 3HePrus Tesa, NOAHATOIO HaJl TOBEPXHOCTHIO 3eMJI, OTeHIMa/IbHasl SHeprust
CKaTou MPY>KUHbI, KWHETUYeCKasl SHeprusi, 1oJiHasi MexaHu4ecKasi SHeprvs, epuoz 1 4actora
KoslebaHMM, /I/TMHA BOJTHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MI0Ka3aTesib
TIpeJIOMJIEHUSI CPe/ibl), TIPU ONMCAaHUM MPaBU/IbHO TPAKTOBaTh (PU3NUYECKUI CMBIC/ UCII0/Ib3YEeMbIX
BeJINUMH, 0003HaueHUs ¥ eTUHULIbI HPU3HUeCKIX BeJIMUMH, HAXOAUTH OPMYJIbI, CBS3bIBAIOLIE
JlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PyTUMU BeJIMUMHAMH, CTPOUTh FPaQUKU U3yUeHHbIX
3aBUCUMOCTeN (PU3NUeCKHX BeJTMUMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (pr3rueCcKUe sSIBJIEHUS U MPOLIeCChl, UCI0/Ib3ysl 3aKOH COXPaHeHUst
SHepruM, 3aKOH BCEMUPHOIO TATOTEHUs, TPUHLIUI CyTIePIIO3ULIUM CHJI, IPUHLUI OTHOCHUTEIbHOCTH
l"anunes:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUsI UMITY/IbCa, 3aKOHbI OTPayKeHUs U IPe/IOMJIeHHs]
CBeTa, 3aKOHbI COXPAaHeHHs 3apsiZIl0BOr0 U MaCCOBOT0 YKCeJI NP SZIePHBIX PeakLusiX, IIPU 3TOM
JlaBaTh C/I0BECHYIO (DOPMY/IMPOBKY 3aKOHA M 3allvChIBaTh €r0 MaTeMaThyeCcKoe BhIpaKeHUE;
00BSICHATE (pri3rUecKye MPOoLeCChl ¥ CBOMCTBA TeJl, B TOM YKC/Ie M B KOHTEKCTe CUTYalii
NIPaKTMKOOPHEHTHMPOBAHHOIO XapaKTepa: BbISIB/IATh [IPUUMHHO-CJ/Ie[CTBEHHbIE CBSI3U, CTPOUTh
00bsiCHeHMe U3 2—3 JIOTHYeCKUX IIIar0B C OMIOPOM Ha 2—3 U3yUYeHHBIX CBOMCTBA (hHU3HUeCKUX
sIBJIEHUM, (PU3MUeCKMX 3aKOHOB U/TM 3aKOHOMEPHOCTeN;

pellaTh pacuéTHbIe 3a/auu (OnMparolrecs: Ha CUCTeMy U3 2—3 ypaBHEHWI), UCI0/Ib3Ysl 3aKOHbI U
(hopMybl, CBSI3bIBaIOLUE (PU3MUeCKHe BeJIMYMHBI: Ha OCHOBE aHa/v3a yC/I0BUS 3a/lauM 3aKChIBaTh
KPAaTKOe yCJIOBHe, BBISB/IATH HeJOCTAIOIIEe UM N30bITOUHbIE JaHHbIe, BRIOMPATh 3aKOHBI U
(hopmyribl, HeOOX0UMBIe 7SI pellieH s, TPOBOAUThL PAaCuéThl U OLIeHHWBaThb PeaTMCTUYHOCTh
MIO/TyYeHHOTO 3HaueHUs (Pr314yeCcKoil BeJTMUMHBI;

pacrio3HaBarh MpobsieMbl, KOTOpble MOXKHO PeIlWTh MPH MOMOILY (HU3NUYeCKUX MeTO/0B, UCII0/b3Ys
OIHCaHVe UCCIIel0BaHus, BbI/Ie/IaTh IPoBepsieMoe Ipe/rioyIoyKeHue, OLeHUBaTh NTPaBU/IbHOCTh
TIopsi/iKa TIpOBe/leHUsl UCC/IeloBaHs, fe/laTh BbIBO/[bl, UHT@PIIPETUPOBATh Pe3y/bTaThl HabmoaeHn
Yl OIIBITOB;

TIPOBOZUTB OTIBITHI 110 HAaOMIOeHNI0 (PH3UUYeCKUX SIBJIeHUH UM (PU3nUecKruX CBOMCTB Tesl
(u3yueHue BTOpOro 3akoHa HbrOTOHA, 3aKOHa COXpaHeHUs! SHepruy, 3aBUCUMOCTb Nleproza
KoseGaHUi TIPY’KUHHOTO MasiTHUKA OT MacChl I'Py3a U )KECTKOCTH MPY>XUHBI ¥ He3aBUCUMOCTb OT
aMITIUTY/[bI MaJIbIX KOJleOaH!i, MPSIMO/TMHEHOe pacripoCTpaHeHue CBeTa, pa3jioykeHue 6eoro
CBeTa B CIeKTp, M3yueHre CBOMCTB M300pakeHHsl B TIIOCKOM 3epKaJie M CBOMCTB M300pakeHUs



npeiMeTa B cobuparoiieii MH3e, HabMIOAeH!e CTUIOIHBIX U IMHeYaThIX CIIEKTPOB U3/TyUYeHus]):
CaMOCTOSITe/IbHO COOMpaTh yCTaHOBKY M3 U30bITOUHOrO Habopa 060pyn0oBaHMsl, OTTUCHIBATb X0/
OTIBITA U ero pe3ysibTaThl, (HOPMYIMPOBAaTh BHIBOALI;
TIPOBOAUTH TIPY HEOOXOMMOCTH CePUIO TIPSIMBIX M3MepeHUH, oripe/iesisisi CpefiHee 3HaueHre
n3MepsieMol BeTMUMHBI ((hOKYCHOe pacCTOsTHUE COOHMparollieli JIMH3bI), 000CHOBBIBATbH BEIOOD
criocoba u3MepeHus (U3MepUTeTbHOTO Npubopa);
TIPOBO/JIUTD MCC/IeZI0BaHKe 3aBUCUMOCTel (r3rueCKUX BeJTMYMH C UCTI0/Ib30BaHUEM TPSIMBIX
M3MepeHui (3aBUCUMOCTh IyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM /IBIDKEHMU 0e3 HayaTbHOM
CKOPOCTH, TIepro/ia KosiebaHWii MaTeMaTHueCKOro MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yT/ia
OTpakeHHs CBeTa OT yIJia MaZleHus ¥ yIJia TpeioMJIeHUs OT yIJia MafieHus1): MJIaHUpPOBaTh
MCCTIe[IOBaHNe, CAaMOCTOSITeTbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH Pe3y/IbTaThbl MOTyYeHHOM
3aBUCUMOCTH (pU3UUYeCKUX BEeJIMYMH B BUZie TabO/IUI] ¥ rpaMKOB, [ieiaTh BHIBOABI 10 Pe3y/bTaTam
VICCTIe[IOBaHNST;
TIPOBO/JIUTH KOCBEHHbIE M3MepeHUsl (hr3HUeCKUX BeJIMUMH (CpeHss CKOPOCTb U YCKOPEeHHe Tejia MpH
PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPeHHe CBOOOIHOTO Ta/IeH s, )KECTKOCTh TPY>KUHBI,
K03(hULIMEeHT TPeHUsI CKOJTbKeHUsI, MeXxaH1uecKasi paboTa ¥ MOIIIHOCTb, YaCTOTa U Mepro/
KoslebaHM MaTeMaTh4yeCcKOro U TIPYKMHHOTO MasiTHUKOB, ONITHUeCKasi CHjla COOMparoIeit TMH3bI,
PaJM0aKTUBHBIN (POH): TJIAHUPOBAThH M3MepeHuUs, COOUpaTh SKCIIEPUMEHTA/TbHYI0 YCTAaHOBKY U
BBITIO/THAT U3MePeHws], C/Ieys MPe/I0KeHHON WHCTPYKLMH, BBIYMC/ISTH 3HaUeHNe BeJTMUMHBI U
aHa/IM3MPOBaTh TIOyYeHHbIe Pe3y/IbTaThl C YUETOM 3a/laHHOM TOTPeIIHOCTH U3MepeHU;
co0sroaTh TIpaBr/Ia TEXHUKK 0€30MmacHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;
pa3/MuaTh OCHOBHbBIE MPU3HAKU U3YUYeHHBIX (U3MUEeCKUX MOJIe/ei: MaTeprabHast TOUKa,
abCoMI0THO TBEP/0€ Tes0, TOUeUHBIN UCTOUHHK CBETa, JIyd, TOHKasl JIMH3a, T/IaHeTapHasi MO/ieJb
aToMa, HyK/IOHHasi MO/ieJib aTOMHOTO $i/Ipa;
XapaKTepr30BaTh IPUHLIWIIBI 1eMCTBUS 3yUeHHBIX TPUOOPOB 1 TEXHUUECKHUX YCTPOUCTB C OTOPOi
Ha WX OMUCAHUS (B TOM YMCJIe: CITUIOMETP, JaTYMKH TI0JIOXKEHUSI, PACCTOSTHUSI U YCKOPEHUsI, paKeTa,
3X0JIOT, OYKH, TIEPHCKOII, (hoToamnmapar, onTuuecKrue CBeTOBO/IbI, CIIEKTPOCKOII, J03UMeTP, KaMmepa
BunbcoHa), UCTo/b3ysi 3HaHUSI O CBOMCTBAX (hH3UUeCKUX SIBJIEHUI U HeoOxXoumble U3nuecKrie
3aKOHOMEpHOCTH;
WCII0/Th30BaTh CXeMbI U CXeMaTHUHbIe PUCYHKH U3yUeHHBIX TEXHUUECKUX YCTPOWCTB,
M3MepUTe/IbHBIX TPUOOPOB U TeXHOIOTHYeCKHX TIPOLIeCCOB TIPH pellleHrnH yueOHO-TIpaKThyYe CKUX
3a/iay, ONTUYeCKUe CXeMbl /IS IOCTPOeHust M300pakeHUH B TIJIOCKOM 3epKasie U cobrparolieit
JMH3e;
TIPUBO/IUTH MPUMeEPhI (HaXOAUTh MH(POPMALIUIO O TIPUMEPAX) TIPAaKTUYeCKOr0 UCIOTb30BaHUS
(u3nueCKMX 3HAHWI B TIOBCETHEBHOM KU3HU [T 00ecrieueHrst 6€301macHOCTH TIPU 0OparieHuH ¢
npubOpamMu ¥ TEXHUUECKUMHU YCTPOWCTBaMH, COXPAHEHMSI 3710POBbst U COOJTIO/IeHUS HOPM
9KO0JIOTUYECKOT0 TTOBeJIeHHs B OKPYJKaloliell cpefe;
OCYIL[eCTBJISATh MOMCK UH(opMalu (HrU3ndecKkoro cofiep>kaHusi B VIHTepHeTe, CaMOCTOSITe/IbHO
(hopMyMpyst TOMCKOBBIN 3aMpOC, HAXOJUTD TIYTH OTIpPeZie/IeHusT JO0CTOBEPHOCTH IOy YeHHOMH
WH(OpMaLIMK Ha OCHOBE MUMEOLIMXCSl 3HAHWUH U IOTIO/THUTE/TbHBIX UCTOYHHKOB,;
WICTIO/TH30BaTh TIPH BBITTOJTHEHUH yueOHBIX 3alaHui HayYHO-TIOMY/ISIPHYIO JIUTePaTypy (HU3nuueCcKoro
coiepyKaHusl, CTIpaBOYHbIE MaTepUasbl, PeCypChl ceTu IHTepHeT, B/1a/ieTh pUéMaMu
KOHCITEKTPOBaHUs TEKCTa, Ipeobpa3oBaHust MH(OPMALIMH U3 OIHOW 3HAKOBOM CHCTEMBI B PYTYIO;
C03/1aBaTh COOCTBeHHbIE MMCbMEeHHbIEe U YCTHbIe COOO0IeHHUsT Ha OCHOBe MH(pOpMaLiK U3
HeCKOJIbKMX UCTOUHUKOB (PM3MUeCKOTO COZieprKaHusl, Iy O/TMUHO TIPe/[CTaB/ISTh Pe3y/IbTaThl
TIPOEKTHOM UM UCCIefloBaTeTbCKOU JiesiTe/TbHOCTH, TIPU 3TOM I'PaMOTHO MCII0/Ib30BaTh U3yUeHHbIN
TIOHSITUMHBIN armapar “u3yyaeMoro paszesa GU3nKyd U COTIPOBOXKATh BBICTYTIZIEHHE TIpe3eHTaLuen
C yuéToM 0cobeHHOCTeN ayJUTOpPHUH CBEePCTHUKOB.
TemaTnueckoe rjIaHUPOBaHUe 110 (hr3uKe 7 Kaacc (6a30BbIN YPOBEHB)
Ne /it Haumenosanue pa3snenos Konnuectso ONeKTPOHHbIE
Y TeM MPOrpamMmbl 4yacoB (uudpoBsbie)
obpa3oBaresbHbIe



Bcero

Pazgen 1. ®usvka u eé

POJ/Ib B TTIO3HAHUU

OKpY’KaroLLero Mmupa

1.1 PdusuKa - HayKa o 2
ripupoze

1.2 du3nyeckue BeJIMUMHbl 2

1.3 EcrecTBeHHOHayuHbI1 2
MeTOZ, T03HaHUs

Wroro no pasgeny 6

Pazpen 2.

[TepBoHauanbHbIE

CBe/IeHUs1 O CTPOEHUH

Bell[eCTBa

2.1 CrpoeHue BellecTsa 1

2.2 [BrxeHue u 2
B3aUMO/IelICTBHE YaCTHUL]
BelleCTBa

2.3 ArperarHble COCTOSIHUSA 2
BelleCTBa

Wroro no pasgeny 5

Paspen 3. [IsvkeHue u

B3aMMO/IeliCTBUE TeJl

3.1 MexaHuueckoe BuxeHue 3

3.2 Nuepuus, macca, 4
TJIOTHOCTD

3.3 Cuna. Buge! cun 14

Uroro 1o pasgeny 21

Paspen 4. [laBnenue

TBEPABIX Tel,

>KUIKOCTEH Y Ta30B

4.1 Hasnenue. Ilepenaua 3
[ aBjieHusl TBEpAbIMU
TejlaMU, )XUJKOCTSIMU U
rasamu

4.2 JaBiieHue XXUJKOCTU 5

Koutp. IIpaxkr.
paboTel paboThI

pecypchI

bubmoreka [JOK
https://m.edsoo.ru/
7f416194
bubmoteka [IOK
https://m.edsoo.ru/
7f416194
bubmoreka [JOK
https://m.edsoo.ru/
7f416194

bubmoreka [JOK
https://m.edsoo.ru/
7f416194
bubmoteka [IOK
https://m.edsoo.ru/
7f416194
bubmoreka [JOK
https://m.edsoo.ru/
7f416194

bubmoreka [JOK
https://m.edsoo.ru/
7f416194
bubmoteka [IOK
https://m.edsoo.ru/
7f416194
bubmoreka [JOK
https://m.edsoo.ru/
7f416194

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

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



4.3

4.4

Wroro o pasgeny
Pa3nen 5. Pabora u

MOILIHOCTb. DHeprus

5.1

5.2

5.3

Wroro o pasgeny
Pe3sepBHoe Bpems
OO0111ee KOMMUeCTBO

YyacoB M0 Mporpamme

AtmocdepHoe aBneHue 6

[elicTBUe )XUKOCTH U
rasa Ha [Orpy>kéHHoe B
HUX TeJI0

PaboTa 1 MOIIHOCTb

IIpocTbie MexaHHU3MBbI

MexaHnueckast SHeprusa

7

21

4

12
3
68

4

12

TemaTrueckoe rjiaHUpoBaHUe 110 (r3uke 8 Kmacc (6a30BbIN YPOBEHB)

HavmeHoBaHue
KonmvuecTtBO
Ne ni/mt paszenoB U TeEM
MPOrpaMMbl Hacos
Bcero
Paznen 1.
TeruioBblie
SIBIIEHUS
1.1 Crpoenue u 7
CBOMCTBA BelljeCTBa
1.2 TernioBble nipoLieccoi21
UToro no 28
paszgeny
Pazpen 2.
DJIeKTpUYeCcKue
Y MarHUTHbIE
SIBIIEHUS
2.1 J/neKTpuyeckKue 7

3apsfpl.
3apsKeHHbIe Tesa U
VX B3aUMO/IeMCTBUE

2.2 [TocTosiHHBIN 20
3/IeKTpUUe CKUH TOK

bubmoreka [JOK
https://m.edsoo.ru/
7f416194
bubmoteka [IOK
https://m.edsoo.ru/
7f416194

bubmoteka [IOK
https://m.edsoo.ru/
7f416194
bubmoreka [JOK
https://m.edsoo.ru/
7f416194
bubmoteka [IOK
https://m.edsoo.ru/
7f416194

ONeKTPOHHbIe
(uudposbie)
obpa3oBaresbH
ble PeCypChI

KontposnbHele [IpakTtuueckue

paboThI

paboThI

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

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



2.3

2.4

Nroro no
pasgeny
PesepBHoe
BpeMmst
Oo1ee
KOJINYeCTBO
4yacoB 10
rporpamme

MarHuTtHbIe

OneKTpoMarHutHas 4
VHIYKLUS

37

68

1.5

14.5

TemaTrueckoe rjiaHUpoBaHUe 110 (r3uke 9 Kacc (6a30BbIN YPOBEHb)

Ne ri/m1

Pa3nen 1. MexaHuueckue

SIBJICHUS
1.1

1.2

1.3

Uroro 1o pasgeny
Paszgen 2. MexaHnuueckue
KosiebaHus ¥ BOJTHBI

2.1

2.2

Wroro o pasgeny
Paszen 3. DyieKTpomMarHuTHOE

HaumenoBaHue
pas3zie/ioB U TeM
TPOrpamMMbl

Mexannueckoe
JIBIDKEHHe U
CI10Co0BI ero
OIHCaHUSA

B3aumogeiictBre

TeJsl

3aKOHBI
COXpaHeHust

Mexanuueckue
Kojie0aHus

MexaHuueckue
BOJIHBIL. 3BYK

KommuecTtBo
4acoB

Bcero KoHTposbHEBIe
paboThI

10

40

15

https://m.edsoo

.ru/7f4181ce
Bubnuoreka
LIOK

https://m.edsoo

.ru/7f4181ce
Bubnuoreka
LIOK

https://m.edsoo

.ru/7f4181ce

IIpakTnueckue
paboThI

ONeKTPOHHb
(undpoBsbie)
obpa3oBarer
bIe PeCypChI

bubnoreka
LIOK

https://m.eds
ru/7f41a4a6
bubnoreka
LIOK

https://m.eds
ru/7f41a4a6
bubnoreka
LIOK

https://m.eds
ru/7f41a4a6

bubnmoreka
LHOK

https://m.eds
.ru/7f41a4a6
bubnmoreka
LHOK

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



T10JIe Y 3JIeKTPOMarHuTHbIe
BOJIHBI
3.1

Wroro o pasgeny
Pa3nen 4. CBeToBbIe SIBIEHUS
4.1

4.2

4.3

Wroro o pasgeny
Pa3pnen 5. KBaHTOBBLIE SIBJIEHUS
5.1

5.2

5.3

Wroro o pasgeny

Paspen 6. [loBropuTeibHO-
00001aroIMii MOAY/Th

6.1

Wroro o pasgeny
OG611ee KOIMUYECTBO YaCOB IO
rporpaMme

[ToypouHoe rjiaHUpoBaHUe 10 (r3rKe 7 Kaacc (6a30Bbili ypOBeHb)

Ner/m  Tema ypoka

OJ1eKTPOMarHuTHoe 6
rosie u
3/IeKTPOMarHUTHbIE
BOJIHBI

6
3aKOHBI 6
pacripoCcTpaHeHust
cBeTa
JInH3LI U 6
OIITUUECKUe
puOOPBI
Pa3znoxxenue 3
OeJsioro csera B
CIeKTp

15
Ncnyckanve u 4

MOorJiolleHe CBeTa
dTOMOM

CrpoeHue 6
aTOMHOI0 sifipa

AnepHele peakiuu 7

17
[ToBTOpEHue u 9
0600111eHIEe
cofiep>KaHusi Kypca
¢du3vku 3a 7-9
KJ1acc

9

102

KomuuecTtBo
4acoB

27

OJIeKTPOHHbIE

11¢poBbIe
obpa3oBaresbHbIe

pecypcsl
Bcero Kontpon. IIpakTuuy.
paboThI

bubnmoreka
LHOK

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

bubnmoreka
LHOK

https://m.eds
.ru/7f41a4a6
bubnmoreka
LHOK

https://m.eds
.ru/7f41a4a6
bubnmoreka
LHOK

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

bubnmoreka
LHOK

https://m.eds
.ru/7f41a4a6
bubnmoreka
LHOK

https://m.eds
.ru/7f41a4a6
bubnmoreka
LHOK

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

bubnoreka
LIOK

https://m.eds
ru/7f41a4a6



10

11

12

13

14

dusuKa - HayKa 0 IIpupoze. 1
Asnenns npupogel. dusnueckue
SIBJICHUS

MexaHuueckue, TerioBble, 1
9/IeKTpUUeCKHe, MarHUTHbIE,
CBeTOBbIe, 3BYKOBbIE SIBJIEHUS
®du3nyecKue BeJIMUMHbI U UX 1
u3MepeHue

Ypok-uccienoBaHue 1
"3mMepeHue TeMrieparypsl Ipy
TIOMOLLY JKUZKOCTHOTO
TepMOMeTpa U JjlaTurKa
TeMIeparypsl"

Kak ¢usuka u 1pyrue 1
eCTeCTBeHHble HayKu U3y4aroT
npupogy. EcrecTtBeHHOHay4HBIN
MeTo/, 1To3HaHus. OnucaHue
bu3nueCKUx sIBIeHUMN C
TIOMOILIbIO MOZesieit
Ypok-uccnenosanue "IIposepka
TUIIOTe3bl: JaJbHOCTD I10/16Ta
11apyKa, MyLeHHOro
TOpH30HTAaJILHO, TeM OoJibllle,
yeM OosIbIIIe BBICOTA MMycKa"
Crpoenue BemjectBa. OnbiThl, 1
JOKa3pIBaoIle JUCKPeTHOe
CTPO€eHNe BellleCTBa

[ BrKeHMe yacTul] BeljecTsa 1

—

Ypok-ucciegoanue «OMmbIThI 110 1
HaOJTIO/IEHHIO TeTIJIOBOTO
pacIlUpeHust ra30B»

ArperaTrHble COCTOSIHUSA 1
BellecTBa
Bsaumocssa3s Mexay 1

CBOMCTBaMH BellleCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHOMOJIEKY/IIPHBIM
crpoeHreM. OcobeHHOCTH
arperarHbIX COCTOSIHUW BOJbI
MexaHnueckoe JBYKeHHe. 1
PaBHOMepHOe 1 HepaBHOMepHOe
[BIKeHe

Ckopocts. Egununsl ckopocty 1

Pacuet nmyTu ¥ BpeMeHU 1
JBYDKEHUS

bubmoreka [JOK
https://m.edsoo.ru/7f4
16194

bub6noreka [JOK
https://m.edsoo.ru/7f4
16194

Bbubmoreka [JOK
https://m.edsoo.ru/7f4
16194

bubnuoreka [JOK
https://m.edsoo.ru/7f4
16194

bubmoreka [JOK
https://m.edsoo.ru/ff0
9f72a

bubmoreka [JOK
https://m.edsoo.ru/ff0
9f72a

bubmoreka [JOK
https://m.edsoo.ru/ff0
9fe0a

bubmoreka [JOK
https://m.edsoo.ru/ff0
a01l3e

bubnoreka [JOK
https://m.edsoo.ru/ff0
a013e

bubmoreka [JOK
https://m.edsoo.ru/ff0
a01l3e

bubmoreka [JOK
https://m.edsoo.ru/ff0
a0378

bubmoreka [JOK
https://m.edsoo.ru/ff0
a05c6

bubmoreka [JOK
https://m.edsoo.ru/ff0
a079c

bubmoreka [JOK
https://m.edsoo.ru/ff0
alae4



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

MHuepryis. 3aKOH MHEPLUU. 1
B3aumogeiicTBre Tes Kak
MpUYMHA U3MEHEeHHsI CKOPOCTU
[BU)KEHUSI TeJjl

[InotHOCTH BemjectBa. Pacuer 1
Macchl 1 00beMa TeJa To ero
MJIOTHOCTH

JlaboparopHasi pabora 1
«OmnpezeneHue MI0THOCTH
TBEPZOIrOo Tesa»

Pemmenue 3amau o teme 1
"[InoTHOCTE BelecTsa"

Cuna Kak XxapakTeprCTHKa 1
B3auMoziercTBus Tes. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHasi pabota 1
«/3yueHue 3aBUCUMOCTH
pactspkeHus (gedopmariim)
TIPY>KUHBI OT MPUJI0KEHHOM
CHUJIBbD»

SBnenue Tarorenus. Cuma 1
TSDKEeCTU

CBsi3b MeXXJy CUJION TsSDKeCTU U 1
Maccoii Tesa. Bec Tesna. PerieHue
3a7ia4 o Teme "Cwnia TskecTr"
Cwuna TsoKeCTH Ha Ipyrux 1
riaHeTax. dusnyeckue
XapaKTepUCTUKU TJIaHeT
N3mepenune cuit. [lunamometp 1

Bec Tena. HeBecomocThb 1

CrnoxeHue JByX CUII, 1
HarpaB/IeHHbIX 110 OJHOU

npsMou. PaBHogenCTByO1as

CUII

Pemmenue 3amau o teme 1
"PaBHojielicTBytOI1asi CU"

TpeHue ckonb)XeHUs U TpeHue 1
1okos1. TpeHue B rpupoje u
TeXHHKe

JlaboparopHas pabota 1
«/3yyeHne 3aBUCMOCTH CUJIBI
TPEHUSs! CKOJIbXKEeHUSI OT CUJIb
JlaBJIeHUsI U XapaKTepa
COIpPHUKAaCAIOIINXCS
TIOBEPXHOCTEeN»

bubmoreka [JOK
https://m.edsoo.ru/ff0
alc10

bubmoreka [JOK
https://m.edsoo.ru/ff0
aOfee

bubnuoreka [JOK
https://m.edsoo.ru/ff0
aOfee

bubmoreka [JOK
https://m.edsoo.ru/ff0
al23c

bubnoreka [JOK
https://m.edsoo.ru/ff0
al23c

bubmoreka [JOK
https://m.edsoo.ru/ff0
al778

bubnuoreka [JOK
https://m.edsoo.ru/ff0
al778

bubmoreka [JOK
https://m.edsoo.ru/ff0
al778

bubnoreka [JOK
https://m.edsoo.ru/ff0
al502

Bbubmoreka [JOK
https://m.edsoo.ru/ff0
al8cc

bubnuoreka [JOK
https://m.edsoo.ru/ff0
al778

bubmoreka [JOK
https://m.edsoo.ru/ff0
ala70

bubmoreka [JOK
https://m.edsoo.ru/ff0
ala70

bubmoreka [JOK
https://m.edsoo.ru/ff0
alb9c

bubmoreka [JOK
https://m.edsoo.ru/ff0
alcc8



30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

PemieHuie 3a/ja4 Ha oripe/iesieHe
PaBHOZEUCTBYIOILIEN CHTbI

Perienue 3aziau 1o Temam: «Bec
Tena», «[paduueckoe
n300paxkeHue cum», «CUIbI»,
«PaBHOZI€HCTBYOIIAsT CUIT»
KoHTposibHast pabota 1o Temam:
«MexaHUueckoe JBVKeHHe»,
«Macca, TJIOTHOCTb», «Bec
Tena», «[paduueckoe
n3o00paxkeHue Cum», « CUTbI»
Maenenue. CriocoObl
yYMeHbIIIeHUs] U YBeJTUUeHHUsI
JlaBJIeHUs

[aBneHue rasa. 3aBUCUMOCTb
JlaBJIeHUs Ta3a OT 00bEMa,
TeMIiepaTyphbl

[Tepenaua naBneHys TBEPABIMU
TeslaMH, >KUJIKOCTSIMU Y Ta3aMH.
3akoH ITackans

[aBneHue B )KUAKOCTU U rase,
BbI3BaHHOE /1eICTBUEM CHUJIbI
TSDKeCTHU

Pemmenue 3amau o teme
«[laBneHue B KUAKOCTU U rase.
3akoH ITackans»
Coob1jaroryecst CoCyzbl

I'uppaBnnueckuy rpecc

ManomeTpsl. [TopiiHeBoi
JKUJIKOCTHBIM HAaCOC

Atmocepa 3emnu. ITprunHEI
Cyl1[eCTBOBAHUSI BO3ZYILIHOM
060/10ukK 3eM/i. 3aBUCUMOCTD
aTMocdhepHOro JjaB/ieHus OT
BBICOTHI HaJl yPOBHEM MOPSI
Bec Bo3gyxa. ATMocgepHoe
JlaBJieHue

N3mepenue atmocdepHOro
nasyieHusi. OnbiT Toppuuernu

3aBUCUMOCTb aTMOC(epHOro
JlaBJIeHUsI OT BBICOTBI Haf,
YPOBHEM MOpsi
bapometp-anepous.
AtMocdepHoe aByieHre Ha

bubmoreka [JOK
https://m.edsoo.ru/ff0
alcc8

bub6noreka [JOK
https://m.edsoo.ru/ff0
alde0

bubnuoreka [JOK
https://m.edsoo.ru/ff0
alde0

bubmoreka [JOK
https://m.edsoo.ru/ff0
a20a6

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2376

bubmoreka [JOK
https://m.edsoo.ru/ff0
a25b0

bubnuoreka [JOK
https://m.edsoo.ru/ff0
a2718

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2826

bubnoreka [JOK
https://m.edsoo.ru/ff0
a2970

Bbubmoreka [JOK
https://m.edsoo.ru/ff0
a3136

bubnuoreka [JOK
https://m.edsoo.ru/ff0
a3136

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2b5a

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2b5a

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2da8

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2fc4

bubmoreka [JOK
https://m.edsoo.ru/ff0



46

47

48

49

50

51

52

53

54

55

56

57

58

Pas3/IMYHbIX BbICOTAX
Pe1tienuie 3azau 1o teme " 1
AtmocdepHoe faBneHue"”

[elnicTBUe )XUIKOCTU M Taza HA 1

TIOrpy’KeHHOe B HUX TeJlo.

ApxumenoBa cuia

JlaboparopHasi pabora 1 1
«OmnpeziesieHre BbITAIKUBAKOIIEH

CHUJIbl, IEVCTBYIOLLIeN Ha TeJo,

TIOTPY’>KEHHOE B JKUIKOCTb»

JlaboparopHasi pabora 1o Teme 1 1
«/ccnenoBanrie 3aBUCUMOCTH

Beca Tesia B BoJie OT 006bEéMa

TIOTPY>KEHHOU B JKUIKOCTb YaCTH

Teaa»
[1naBanue Ten 1
JlaboparopHasi pabora 1 1

"KoHcTpyrpoBaHue apeoMeTpa
W/IM KOHCTPYUPOBaHKe JIOAKU U
orpejiesieHue eé
rpy30H04bEMHOCTH"

Peruenue 3aziau no remam: 1
«ITnaBanue cynos.
BospyxonaBanue», «/laBneHve
TBEPZbIX TeJl, )KUJKOCTeH 1

ra3oB»

KoHtposbHasi pabora o teme 1 1
«/]aBnieHne TBepAbIX TeJl,
JKUJKOCTEN U
ra3oB»/Bcepoccuiickas
nipoBepoyHasi pabora npu
NIPOBE/IeHUHU C UCII0/Ib30BaHUEM

KOMITbIOTepa
MexaHnnueckast pabora 1

MorHocTs. EquHULIBL 1

MOILIHOCTH

Ypok-uccienosanue "Pacuér 1 1

MOILHOCTH, pa3BUBaeMoOi Mpu
MoJbEMeE TI0 JleCTHULle"

[TIpocTbie MexaHu3mel. Peryar. 1
PaBHOBecue cuit Ha prruare

—

Prryaru B TexHuke, ObITY U 0.5
nipupo/ie. JTaboparopHasi pabora
«UccnenoBanue ycnoBum

PaBHOBeCHS pbIUdra»

a2fc4

bubmoreka [JOK
https://m.edsoo.ru/ff0
a2fc4

bubmoreka [JOK
https://m.edsoo.ru/ff0
a3276

bubnuoreka [JOK
https://m.edsoo.ru/ff0
a33fc

bub6moreka [JOK
https://m.edsoo.ru/ff0
a3514

bubmoreka [JOK
https://m.edsoo.ru/ff0
a3a96

bubnoreka [JOK
https://m.edsoo.ru/ff0
a3a9%6

bubmoreka [JOK
https://m.edsoo.ru/ff0
a3654

bubmoreka [JOK
https://m.edsoo.ru/ff0
a3654

bubmoreka [JOK
https://m.edsoo.ru/ff0
a3f82

bubnoreka [JOK
https://m.edsoo.ru/ff0
a3f82

Bbubmoreka [JOK
https://m.edsoo.ru/ff0
a3f82

bubnoreka [JOK
https://m.edsoo.ru/ff0
a3f82

bubmoreka [JOK
https://m.edsoo.ru/ff0
a478e



59

60

61

62

63

64

65

66
67
68
NTOI'O

Pemmenue 3amau o teme 1
«YCJIOBYSI PABHOBECHS pblUyara»

KosdduimeHnT nonesHoro 1
JleiCTBUSI MeXaHH3Ma.
JlaboparopHasi pabora
«M3mepenue KII/] Hak/TOHHOM
TIJIOCKOCTU»

Pemmenue 3amau o teme 1
"Pabota, morHocTh, KITO"

MexaHnueckasi 3Heprus. 1
KvHeTnueckast 1 moTeHIMaIbHas
SHeprus

3aKOH COXpaHeHus 1

MeXaHHueCKoi SHepruu

YPOK-3KCIIepUMEHT 110 TeMe 1
"OKCcriepumMeHTa bHOe
orpe/ie/ieHUe U3MeHeHHUsI
KWHeTUUeCKOW U MOTeHI[Ma/IbHOU
SHepryu Mpu CKaTbIBaHUU TeJla

10 HAK/IOHHOU TJIOCKOCTH"
KoHTtposbHasi pabora o teme 1
«PaboTa 1 MOIIHOCTb.
OHeprusi»/Bcepoccuiickas
nipoBepouHasi pabora npu
TIpOBe/leHUH Ha OyMa)KHOM
HOCUTeJe

BxozHOM KOHTPO/b 1

[TpomesKyTOUHBIM KOHTPOJ/Ib 1

VITOroBbIf KOHTPO/b 1
68

0.5
1

1

3 12

IToypouHoe riaHupoBaHue 10 (r3uke 8 Kiacc (6a30BbIid YPOBEHb)

Ne ri/m1

Tema ypoka

OCHOBHBIEe T10J/I0KEeHUS
MOJIEKY/ISIPHO-KUHETUYEe CKOU
TeOPUU U UX OIbITHbIE

IO/ TBepPKeHUs

Macca u pa3mep aroMoB 1
MOJIEKY/I

Mopenu TBEPAOro, )XUAKOTO U
ra3o00pa3HOro COCTOSIHUM
Bell|ecTBa

OO6mBsicHeHUE CBOMCTB TBEPZOTO,

JKHJIKOTO ¥ Ta3000pa3HOro

COCTOSIHUM BelljeCTBa HA OCHOBe

KomuuecTtBo
4acoB

KoHT.
Bcero

bubmoreka [JOK
https://m.edsoo.ru/ff0
a48a6

bub6noreka [JOK
https://m.edsoo.ru/ff0
a48a6

bubmoreka [JOK
https://m.edsoo.ru/ff0
a4c48

bub6moreka [JOK
https://m.edsoo.ru/ff0
a4252

bubmoreka [JOK
https://m.edsoo.ru/ff0
a4360

bubmoreka [JOK
https://m.edsoo.ru/ff0
adee6

bubnuoreka [JOK
https://m.edsoo.ru/ff0
adffe

OJIeKTPOHHbIe

1 poBbIe
obpa3oBare/ibHbIe

pecypchbl

paboTel paboThi

1

bubmoreka [JOK
https://m.edsoo.ru/ff
0a5256

bubmoreka [JOK
https://m.edsoo.ru/ff
0a540e
bubmoreka LJOK
https://m.edsoo.ru/ff
0a5800



10

11

12

13

14

15

16

17

18

19

20

TOJIOKEHUU MOJIEKY/ISIPHO-
KUHEeTUYeCKOW TeOpuM
Kpucraniuueckue u aMmop¢Hbie
Tesa

CMmaurBaHVe M KalWIIsIpPHOCTb.
[ToBepxHOCTHOE HaTsHKeHHe

TerioBoe paciorpeHure nu CKaTtue

Temmneparypa. Cssi3b
TeMIIepaTypbl CO CKOPOCTBIO
TEeIIOBOTIO [IB)KEHMS] YaCTHL]
BHyTpenHsist s3Heprusi. Criocobsbl
V3MeHEeHUs] BHyTPeHHel! SHeprun

Buzpl Teruionepesaun

Ypok-koHpepeH1 s
"[IpakTHyecKoe UCI0J/Ib30BaHKe
TEeIJIOBbIX CBOMCTB BellleCTB U
MaTepurasoB B Lie/IsX
sHeprocbepexeHus"
KonnuecTBo TeruioTel. YaenbHas
TeIJI0eMKOCTh

YpaBHeHMe TeryioBoro HanaHca.
TernooOMeH U TeryioBoe
paBHOBeCHe

JlaboparopHasi pabora
"HccnenoBaHye siBjieHUs
TerI000MeHa P CMeIIMBaHUN
XOJIOZHOU U ropsiueit BoJbl"
PacueT KonmuecTBa TemioOTHI,
Heo0X0IUMOT0 /17151 HarpeBaHUs
Tesia U BbIJIe/I1eMOr0 UM TIpU
OXJIXKIeHUH

JlaboparopHasi pabora
"Onpegenenue yzeabHON
TernjI0€eMKOCTH BelljecTBa"
OHeprus TOIUIMBa. Y/elbHast
Ter/i0Ta CropaHust

[11aB/ieHUe U OTBepzeBaHue
KpPHUCTa/JINYeCKUX Tesl. Y/enbHast
Ter/10Ta IJiaBaeHus
JlaboparopHasi pabora
"OnpepenieHve yenbHOU
TerI0ThI MJ1aBJieHus Jibaa"
[Tapoobpa3oBanue u
KoHpeHcalus. McriapeHuve

—

bubmoreka [JOK
https://m.edsoo.ru/ff
0a5530

bubnmoreka LJOK
https://m.edsoo.ru/ff
0a5a26

bubmoteka [IOK
https://m.edsoo.ru/ff
0a5c60
bubmoreka [JOK
https://m.edsoo.ru/ff
0a6412

bubmoteka [IOK
https://m.edsoo.ru/ff
0a65c0

bubmoreka [JOK
https://m.edsoo.ru/ff
0a6976

bubmoreka LJOK
https://m.edsoo.ru/ff
0a7088

bubmoreka [JOK
https://m.edsoo.ru/ff
0a6a98

bubmoreka [JOK
https://m.edsoo.ru/ff
0a6bb0

bubnmoreka LJOK
https://m.edsoo.ru/ff
0a7b5a

bubmoreka [JOK
https://m.edsoo.ru/ff
0a71d2

bubmoreka LJOK
https://m.edsoo.ru/ff
0a72fe

bubmoreka [JOK
https://m.edsoo.ru/ff



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Kurienue. YenbHas Terora 1
napooOpa3oBaHus U

KOHJIeHcCal[My. 3aBUCUMOCTb
TeMIlepaTypbl KUTIEHUS OT
aTMoc(hepHOro /1aB/ieHust
BiiaxkxHOCTB BO3AyXa. 1
JlaboparopHasi paboTa
"OrnpezeneHrie OTHOCUTEbHOU
BJIQXKHOCTH BO3ayxa"

Perienue 3asjau Ha onpesiesienve 1
BJI&YKHOCTH BO371yXa

[TpuHIMIBI pabOTHI TETIIOBBIX 1
nBuraresieif. [TapoBasi TypbuHa.
[Buraresib BHyTpeHHero

cropaHusi
KII/I TeryioBoro gBUraress. 1
TensoBble ABUraTeny v 3alura
OKpY>Karoller cpefibl

3aKOH COXpaHeHUs U 1

TIpeBpall|eHUs] SHePTUU B
TEeIJIOBBIX TIpOL{eccax

[ToaroToBKa K KOHTPOJIbHOM 1
paborte 110 Teme "TerioBbIe
siB/ieHus1. VI3MeHeHNe arperatHbixX
COCTOSTHMM BelljecTBa"
KoHTposibHas pabota 1o Teme 1
"TennoBele sgBeHus. VIamMmeHeHue
arperaTHbIX COCTOSIHUM

BeljecTsa"

Onexkrpusauyd Tes. [IBa poza 1
3JIeKTPUUeCKUX 3apsi/iOB
Ypok-ucciiegoBaHue 1

"DnekTpu3als Tea UHAYKLUeH 1
TIPY COTIPUKOCHOBEHUHU"
B3aumopeiicTBre 3apsokeHHbIX 1
Tes1. 3aKOoH KysioHa

OneKTpuyeckoe Iose. 1
HarpsiykeHHOCTB 3/1eKTpUYeCKOro
nosist. [lpuHnmn cynepno3sunmn
3/1IeKTPUUeCKUX T10J1ei

Hocurenu snekTpruyeckux 1
3apsiZioB. DjieMeHTapHbIN 3apsij,.
CrpoeHue aToMa

[IpOBOAHUKU U JUITEKTPUKHU. 1
3aKOH COXpaHeHus

3JIEKTPUUECKOI0 3apsizja

Perienue 3ajau Ha npuMeHeHue 1
CBOMCTB 3/7IeKTPUYECKHX 3aps/i0B

OneKTprUYeCcKri TOK, yC/I0Bus ero 1

0a740c
bubmoteka [IOK
https://m.edsoo.ru/ff
0a786¢

bubmoreka [JOK
https://m.edsoo.ru/ff
0a7628

bubmoreka [JOK
https://m.edsoo.ru/ff
0a7c7c

bubmoreka [JOK
https://m.edsoo.ru/ff
0a83f2

bubmoreka [JOK
https://m.edsoo.ru/ff
0a86ae

bubmoreka LJOK
https://m.edsoo.ru/ff
0a87e4

bubmoreka [JOK
https://m.edsoo.ru/ff
0a8ala

bubmoreka LJOK
https://m.edsoo.ru/ff
0a8ef6

bubmoreka [JOK
https://m.edsoo.ru/ff
0a90cc
bubmoreka LJOK
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50

CylLLleCTBOBaHUs1. VICTOUHUKU
3/IeKTPUYeCKOro TOKa
[elicTBUS 5/1eKTPUUECKOr0 TOKa

Ypok-ucciegoanue " [lelicTBue
3JIEKTPUUECKOr0 T10JIs Ha
IIPOBO/HUKU U IU3JIEKTPUKU"

1

1

OneKTpUYeCcKU TOK B MeTanaax, 1

XUJAKOCTAX U I'a3dX

OJIeKTpUYecKasi LeTlb U eé
COCTaBHbIE YaCTH

1

Cua Toka. JTaboparopHast pabora 1

"M3mepeHue U peryivupoBaHue
CUJIBI TOKA"

ONneKTpruYecKoe HarpspKeHue.
BonbsrmeTtp. JlabopatopHast
pabora "V3mepeHue u
perympoBaHue HarpsykKeHus "
ConpoTuBieHye NPOBOJHUKA.
YnenvHOoe corpoTuBieHue
Bell|ecTBa

JlaboparopHasi paboTa
"3aBUCMMOCTH 3JIEKTPUYECKOT0
COTIPOTUB/IEHUS TIPOBOAHUKA OT
ero JI/INHbI, II0Iaa1
TI0IIePeYHOro CeUYeHus U
Marepuasna"

3aBUCUMOCTb CUJIbl TOKA OT
HarpsbkeHus. 3akoH OMa a1
y4JacTKa Ljenu

JlaboparopHasi pabora
"WccnenoBanvie 3aBUCUMOCTH
CWJIBbI TOKA, UAYILero yepes
Pe3ucCTop, OT CONPOTUB/IEHUS
pesncTopa U HallpspKeHUs Ha
pesucTope"
ITocnenoBarenbHOE U
rapasuie/ibHOe COeIMHeHUs!
TIPOBOZIHUKOB

JlaboparopHas pabota "ITpoBepka 1

NpaBU/Ia CII0XKeHUS HanpshKeHUH

T1pU 110C/1ej0BaTe/IbHOM
COeJIMHEeHUH [IBYX Pe3UCTOpPOB"

JlaboparopHasi pabota "IIpoBepka 1

TpaBWIa JJIsl CUJIbI TOKA TIPU
rapasijie/IsHOM COeIMHeHU!
pe3ucTopos”

Perienue 3asjau Ha IippMeHeHye
3akoHa OMa /151 pas/inuHoro
CoeIMHeHUs! IPOBOHUKOB

1

0.5

0.5

https://m.edsoo.ru/ff
0a95a4
bubmoreka [JOK
https://m.edsoo.ru/ff
0a96b2

bubmoreka [JOK
https://m.edsoo.ru/ff
0a9838

bubmoreka LJOK
https://m.edsoo.ru/ff
0a8bd6

bubmoreka [JOK
https://m.edsoo.ru/ff
0a%el4

bubmoreka [JOK
https://m.edsoo.ru/ff
0aa738
bubnmoreka LJOK
https://m.edsoo.ru/ff
0aa738

bubnmoreka LJOK
https://m.edsoo.ru/ff
Oaad4a

bubmoreka [JOK
https://m.edsoo.ru/ff
0aa04e

bubmoteka [IOK
https://m.edsoo.ru/ff
Oaaa58

bubmoteka [IOK
https://m.edsoo.ru/ff
Oaadle

bubmoteka [IOK
https://m.edsoo.ru/ff
Oaaf8a
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56

57

58

59

60

61

62

63

PaboTa ¥ MOIIIHOCTb 1
3/IeKTPUUECKOr0 TOKa. 3aKOH
xoyns-Jlenna

JlaboparopHasi paboTa 1
"Onpepenenve paboThl U
MOILJHOCTH 3/IeKTPUYeCKOro Toka"
OJIeKTpUYeCcKue Leru U 1
noTpebuTeNN 37eKTprle CKon
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

ITocTosiHHBIE MarHUThI, UX 1
B3aUMO/IeICTBUE
Ypok-ucciegosanue "M3yuenue 1
T10Jiei MOCTOSTHHBIX MarHUTOB"

MarnutHoe nosie. MarHuTHoOe 1
11oJie 3eMJIM U ero 3HaueHue /s
JKWA3HU Ha 3emiie

[ToaroToBKa K KOHTPOJIbHOM 1
pabore 1o Teme "DneKTpruUecKue
3aps/bl. 3apsUKeHHbIe Tesa U UX
B3auMo/ielicTBUs. [ToCTOSHHBIM
3/IeKTpAYe CKUM TOK"

KoHTposbHasi pabora 1o Teme 1
"DJleKTprUueCcKue 3aps/bl.
3apsUKeHHbIe Tesla U UX
B3auMoziercTBus. [1oCTOSAHHBIN
3/1IeKTPUYeCKUil TOK" /
Bcepoccuiickas npoBepouHast
pabota

Pe3epBHbIil ypok. Pabora c 1
TeKcTaMu 1o TeMe "TloCTOsIHHBIM
3/1IeKTpUUeCKUM TOK" /
Bcepoccuiickasi mpoBepouHast
pabora

OmnbIiT Opcresa. MaruuTtHoe none 1
3JIEKTPUYeCKOro TOKa MarHuTtHoe
T10J1e KaTyILlIKy C TOKOM
[IpviMeHeHye 3/1eKTPOMarHuToB B 1
TexHuKe. JlabopaTopHast paboTa
"N3yueHue 1erCTBUS MAarHUTHOTO
T10J1 Ha TIPOBOJHUK C TOKOM"
OJIeKTPO/BUraTe/Ib MOCTOSSHHOro 1
TOKa. Mcrnosib30BaHue
3JIeKTpOABUraresiel B

TeXHUYECKUX YCTPOMCTBax U Ha
TpaHcropTe. JlaboparopHasi

pabora "KoHcTpyupoBaHue U
n3yueHue paboThI
3neKTpojgBuraress”

OrnbiTel @apazies. 3akK0H 1
3/1eKTPOMarHUTHOM UHYKLUH.

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff
0ab124

bubnmoreka LJOK
https://m.edsoo.ru/ff
0ab3e0

bubmoreka [JOK
https://m.edsoo.ru/ff
0ab660

bubmoreka [JOK
https://m.edsoo.ru/ff
0ac3d0

bubmoreka LJOK
https://m.edsoo.ru/ff
OacOba

bubmoreka [JOK
https://m.edsoo.ru/ff
0abd2c

bubmoteka [IOK
https://m.edsoo.ru/ff
Oabea8

bubmoreka [JOK
https://m.edsoo.ru/ff
Oacdc6

bubmoreka LJOK
https://m.edsoo.ru/ff
Oac1d?2
bubmoreka [JOK
https://m.edsoo.ru/ff
Oac74a

bubmoreka [JOK
https://m.edsoo.ru/ff
Oac86¢



[IpaBusio JleHuia

64 OnekrporeHeparop. Criocobbl 1
MOy YeHUsI JIeKTpUUe CKOU
SHepruM. DJIeKTPOCTaHLMU Ha
BO300HOB/ISIEMBIX UCTOUHUKAX
SHEepruu

65 [ToaroToBKa K KOHTPOJIbHOM 1
pabore 1o Teme "DneKTpruUecKue
Y MarHUTHbIE SIBJIeHUs"

66 KoHTposbHasi pabora 1o Teme 1 1 bubmoteka [IOK
"DeKTpuYeCcKre U MarHUTHBIe https://m.edsoo.ru/ff
siBjieHUs " Oacb14

67 Pe3epBHbIii ypok. Pabora c 1 bubmioreka LJOK
TeKCTaMU 110 Teme "TeryioBbie https://m.edsoo.ru/ff
sIBJIeHUS" Oaccbe

68 Pe3sepBHbIii ypok. Pabora c 1
TeKCTaMH 10 TeMe "MarHurHble
sAB/IeHUs"

O6ee 68 4 14.5

KOJTMY€eCTBO

4yacoB 10

rporpaMme

[ToypouHoe nyiaHupoBaHue 110 (r3uke 9 Kaacc (6a30BbIN YPOBEHB)

ONeKTPOHHbIe
No 11/ Tema ypoka KonuuectBo urdpoBbie
4yacoB oOpa3oBare/bHble
pecypcel
Beero Kont. IIpakr.
paboTel paboThI
1 MexaHuueckoe JBUKEHUE. 1
MarepuasibHasi TOUKa
2 Cucrema orcyera. 1 bubmoreka [JOK
OTHOCHTENBHOCTH https://m.edsoo.ru/ff0
MeXaHUUYeCKOTO JBUKEeHUS ad474
3 PaBHOMepHOe npsaimMosuHeriHoe 1 bubmoreka [JOK
JBIDKeHUe https://m.edsoo.ru/ff0
ad19a
4 HepaBHomepHoe 1
NPSIMOJIMHEHOe [IBI)KEeHHe.
CpeHsisi © MTHOBEHHast
CKOpPOCTb

5 [TpsimonuHeliHOe 1 bubmoreka [JOK
PaBHOYCKOPEHHOE [IBIDKEeHHe. https://m.edsoo.ru/ff0
YckopeHue ad8d4

6 CkopoCTh ONpsAMOIMHeNHOro 1
PaBHOYCKOPEHHOT'O [IBUKEHUSI.
I'pacduk ckopocTu

7 JlaboparopHasi pabora 1 1 bubmoreka [JOK
"OrnpesienieHre yCKOPeHUs TeJla https://m.edsoo.ru/ff0
TIPY PaBHOYCKOPEHHOM adb18

JIBWDKEHWH T10 HAaKJTIOHHOM
iockoctu"



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

CBobogHOE TIa/ieHre TeJl. 1
OnbITel [anusnes

PaBHOMepHOe gBrxeHne mo 1
okpy>xHocTH. [Tepuog u

yacToTa obparieHus.

JIuHeliHas U yT/i0Basi CKOPOCTH

[lenTpOCTpemMuUTE/ILHOE 1
yCKOpeHue
[Tepseiii 3akoH HbroTOHA. 1

BexkTtop cusbl

Bropoii 3akoH HbtoTOHa. 1
PaBHOgeMcTBYOIIIAs CcUla

TpeTtui1 3akoH HproToHa. 1
Cyneprio3unus cuil

Peitienuie 3amau Ha 1
TpYMeHeHVe 3aKOHOB HbroTOHa

Cwua ynpyrocrtu. 3akoH I'yka 1

Peruenue 3azau no teme «Cua 1
YHpyroctm»

JlaboparopHasi pabora 1
«OripeziesieHre eCTKOCTU
TIPY>KHUHBI»

Cuna Tpenus 1

Peruenue 3azau no teme «Cua 1
TPEHUSA»

JlaboparopHasi pabota 1
"Onpepenenue ko3hduieHTa
TPeHUs! CKOJIbKeHUs"

Peitienuie 3azjau 1o teme 1
"3akoHbl HeroToHa. Cuia
yrnpyroctu. Cuna tpeHust”

Cuna TsKeCTy Y 3aKOH 1
BCEMUPHOI'0 TATOTEHUSI.
YckopeHue cBOOOHOTO

rajieHust

Ypok-kKoHpepeHL s 1
" [IBU>KeHue Tesl BOKPYr
rPaBUTALMOHHOIO LIEHTpa
(ConHeuHasi cuctema).
lanakTyku"

Peruenue 3azau no teme "Cua 1
TSDKeCTH Y 3aKOH BCEMUPHOTO
TATOTeHUus"

bubmoreka [JOK
https://m.edsoo.ru/ff0
ael76

bubmoreka [JOK
https://m.edsoo.ru/ff0
ae612

bubmoreka [JOK
https://m.edsoo.ru/ff0
ae72a

bubmoreka [JOK
https://m.edsoo.ru/ff0
ae982

bubmoreka [JOK
https://m.edsoo.ru/ff0
aeb6c

bubmoreka [JOK
https://m.edsoo.ru/ff0
aeca2

bubmoreka [JOK
https://m.edsoo.ru/ff0
aee28

bubmoreka [JOK
https://m.edsoo.ru/ff0
af738

bubmoreka [JOK
https://m.edsoo.ru/ff0
afa26

bubmoreka [JOK
https://m.edsoo.ru/ff0
af8be

bubmoreka [JOK
https://m.edsoo.ru/ff0
afb8e

bubmoreka [JOK
https://m.edsoo.ru/ff0
af044

bubmoreka [JOK
https://m.edsoo.ru/ff0
af5f8



25

26

27

28

29

30

31

32

33

34

35

36

37

38

[TepBas kocMUueckas 1
CKOpOCThb. HeBeCcOMOCTEb 1
neperpysku

PaBHOBecve marepuanbHOl 1
TOUKH. ADCOMIOTHO TBEpJOE
Tes10. PaBHOBecure TBEpOro
Tesla C 3aKperyIEHHOW OChbHO
BpaueHusi. MOMeHT CUJIblL.
LenTp TsKECTH

PaBHOBecve marepuanbHOl 1
TOUKH. ADCOMIOTHO TBEpJOE
Tes10. PaBHOBecure TBEpzOro
Tesla C 3aKperyIEHHOW OChbHO
BpaueHusi. MOMeHT CUJIblL.
LenTp TsKECTH

Peitienuie 3azjau 1o teme 1
"MowmeHT cuisl. LleHTp
TsKeCTn'"

[ToaroroBka K KOHTpo/bHOM 1
paborte 110 Teme

"MexaHuUueckoe JBUKeHUe.
B3aumogeiictBue Ten"
KonTposibHast pabota o teme 1
"MexaHuueckoe JBUKEeHUe.
B3aumogeiictBue Ten"

Nwmnynsc Tena. Mmnynsc cuisl. 1
3aKOH COXpaHeHUs UMITyJ/IbCa.
Yrpyroe u Heymnpyroe
B3aHMMO/IeliCTBUE

Peitienuie 3aziau 1o teme 1
"3aKOH COXpaHeHUsl UMITy/Ibca"

Ypok-kKoHpepeHL s 1
"PeakTHBHOe [IBUKEeHUE B
TIpUpOJie U TeXHUKe"
MexaHnnyeckast pabora u 1
MOIL[HOCTb

PaboTta CHbI TSDKeCTH, CHIbl 1
YIIPYTOCTH U CUJIbl TPEHHUS

JlaboparopHasi pabora 1
«OrmpeiesieHrie pabOThI CHITBI
TPEHUsI TP PaBHOMEPHOM
JIBYDKEHUH TeJla 1o

rOPU30HTATbHOM

TIOBEPXHOCTH»

CBsi3b 3Hepruu 1 paboThI. 1
[ToreHLManbHas SHeprus
KuHeTnyeckasi sHeprus. 1

Teopema 0 KUHETUYECKOU
SHEeprumn

bubmoreka [JOK
https://m.edsoo.ru/ff0
af33c

bubmoreka [JOK
https://m.edsoo.ru/ff0
afe36

bubmoreka [JOK
https://m.edsoo.ru/ff0
b02b4

bubmoreka [JOK
https://m.edsoo.ru/ff0
b0408

bubmoreka [JOK
https://m.edsoo.ru/ff0
b06ec

bubmoreka [JOK
https://m.edsoo.ru/ff0
b07fa

bubmoreka [JOK
https://m.edsoo.ru/ff0
b096¢

bubmoreka [JOK
https://m.edsoo.ru/ff0
b0a84

bubmoreka [JOK
https://m.edsoo.ru/ff0
b0db8

bubmoreka [JOK
https://m.edsoo.ru/ff0
b0c32
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3aKOH COXpaHeHus SHepruu B 1

MeXaHUKe
JlaboparopHasi pabota

«/3yuyeHue 3aKOHa COXpaHeHUs

SHEPrum»
KosnebarenbHoe ABW)KeHHE U
ero XapaKTepUCTHUKU

3aryxaroiye KonebaHusl.
BbIHYX/IeHHbIe KOleOaHusl.
Pe3onaHc
Marematryeckuii u
TIPY>KUHHBIN MasiTHUKH
Ypok-uccnenoBaHue
«3aBUCHUMOCTB T1eproza
Kosie0aHUi OT >KeCTKOCTH
TIPY>KUHBI M1 MacCChl Tpy3a»
[MpeBpartiieHre SHEPIUU TIPU
MeXaHWUeCKUX KojieOaHMsIX
JlaboparopHasi pabora
«OripeziesieHye 4aCTOThI U
riepro/ia KojiebaHuit
TIPY>KUHHOTO MasiTHUKAa»
JlaboparopHasi pabora
«IIpoBepka He3aBUCUMOCTH
riepro/ia KojebaHuii rpy3a,
TIOZIBEILIIeHHOTO K HUTH, OT
MacChl rpy3a»
MexaHyueckyie BOJHBI.

CaoiicTBa MeXaHUUECKUX BOJIH.

[IpomonbHbIe ¥ rIONepeyHble
BOJIHBI

Ypok-kKoHpepeHL s
"MexaHuueCcKre BOJIHBI B

TBEpzoM Teste. CelicMUUeCKUe

BOJIHBI"

3ByK. PacnipoctpaHeHue u
OTpakeHue 3ByKa
Ypok-uccieoBaHue
"HabuttoieHrie 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOThI"
I'poMKOCTB 3ByKa U BbICOTA

TOHA. AKyCTUUYeCKUM pe30HaHC

Ypok-koHpepeHL s
"¥YnbTpa3ByK U HH(Pa3BYK B
IIpUpojie U TeXHUKe"
[ToaroTroBKa K KOHTPOJILHOM
paboTe 110 TeMe "3aKOHbI
coxpaHeHUs. MexaHuyeckKue
Kosie0aHUst ¥ BOTHBI"

1

1

1

1

1

1

1

1

1

KonTposibHast pabota o teme 1

"3aKOHbI COXpPaHEeHUSI.

bubmoreka [JOK
https://m.edsoo.ru/ff0
b12fe

bubmoreka [JOK
https://m.edsoo.ru/ff0
b1858

bubmoreka [JOK
https://m.edsoo.ru/ff0
b20f0

bubmoreka [JOK
https://m.edsoo.ru/ff0
b197a

bubmoreka [JOK
https://m.edsoo.ru/ff0
blaec

bubmoreka [JOK
https://m.edsoo.ru/ff0
b197a

bubmoreka [JOK
https://m.edsoo.ru/ff0
b21fe

bubmoreka [JOK
https://m.edsoo.ru/ff0
b23ca

bubmoreka [JOK
https://m.edsoo.ru/ff0
b25f0
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67

68

MexaHuueckye KojaebaHus u
BOJIHBI"

O/IeKTPOMAarHUTHoe T10J1e. 1
OJIeKTPOMAarHUTHbIE BOJIHbI

CBoMCTBA 371€KTPOMarHuTHbIX 1
BOJIH

Ypok-koH(pepenuus "lllkana 1
3JIeKTPOMarHUTHBIX BOJIH.
Ncnons3oBanue
3JIeKTPOMarHUTHBIX BOJIH [JIs1
COTOBOM CBSI3U"
Ypok-uccieoBaHue 1
"M3yyeHre CBOUCTB
3JIeKTPOMarHUTHBIX BOJIH C
TIOMOLI[BI0 MOOU/TEHOTO
TenedoHa"

Peitienuie 3amau Ha 1
orpeie/ieHUe 4YaCTOTbI 1

JJIVHBI 371IEKTPOMarHUTHOU
BOJIHBI

O/eKTpoMarHvTHas rpupoga 1
cBeta. CKOpOCTH CBeTa.
BonHoBbIe cBOMCTBA cBeTa
VcTouHuKHY CBeTa. 1
[TpsimonuHeliHOe
pacrpocTpaHeHue CBeTa.
3armenus CosHua v JIyHbl
3aKOH OTpakeHus CBeTa. 1
3epkasia. Pemenue 3azau Ha
IIPUMEHEeHVe 3aKOHa

OTpakeHUsl CBeTa

IIpenomnenue cseta. 3akoH 1
TIpesIOM/IeHUs CBeTa

[TosHOe BHyTpeHHee 1
OTpakeHue CBeTa.

WV crionb3oBaHye 10JIHOTO
BHYTPEHHEr0 OTpakeHusl B
ONTUYECKUX CBETOBOZAX
JlaboparopHasi pabota 1
"HcciefoBaHve 3aBUCUMOCTHA
yI/ia IpeioMJ/IeHHs CBETOBOTO
Jly4ya OT yI/ia nafleHust Ha
rpaHuLie "BO34yX-CTEKJIO
Ypok-koHpepeHL s 1
"Hcnonb30BaHue MoJyiHOro
BHYTPEHHETO OTPa’KeHUs:
CBETOBO/|bl, ONTTUKOBOJIOKOHHAS
CBsI3b"

JInn3el. OnTrueckas cusa 1
JIAH3bI

bubmoreka [JOK
https://m.edsoo.ru/ff0
b2abe

bubmoreka [JOK
https://m.edsoo.ru/ff0
b2fe6

bubmoreka [JOK
https://m.edsoo.ru/ff0
b2c6e

bubmoreka [JOK
https://m.edsoo.ru/ff0
b31d0

bubmoreka [JOK
https://m.edsoo.ru/ff0
b3658

bubmoreka [JOK
https://m.edsoo.ru/ff0
b38c4

bubmoreka [JOK
https://m.edsoo.ru/ff0
b3aea

bubmoreka [JOK
https://m.edsoo.ru/ff0
b3c5c

bubmoreka [JOK
https://m.edsoo.ru/ff0
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[Moctpoenue n3obpaxkeHuii B 1
JIMH3aXx

JlaboparopHasi pabota 1
"OrnpezeneHue POKYCHOTO
PacCTOSIHUS U ONTHUYeCKOU

CUIbI cobuparolei JIMH3bI"
Ypok-kKoHpepeHLus 1
"OnTryeckre TMH30BbIe
nipuOopbI"

I'na3 kak ontuyeckas cucrema. 1
3peHue

Ypok-koHPepenius "edektsr 1
3peHus. Kak coxpaHUTb

3peHue"

Pasnoxxenue Gesoro ceetaB 1
criektp. OnbiTl HBIOTOHA.
Cro)keHye CrieKTpasbHbIX
1iBeTOB. Jlucnepcus cseTa
JlaboparopHasi pabora "OmnbIThI 1
TI0 pas/ioyKeHHnIo Oesioro cBeTta

B CIIEKTP U BOCIIPUATHIO L|BeTa
TIpeMeTOB IIPU UX

HabmMroZieHry uepe3 LIBeTOBbIe
bunsTphl"

Ypok-ripakTukyMm "BosHoBbIe 1
CBOWCTBA CBeTa: AUCIIePCHs,
vHTepdepeHLus U AUdpakLys”

OnbiTel Pe3epdopaa u 1
TJlaHeTapHast MoZe/lb aroma
ITocrynarel bopa. Mogenb 1

aroma bopa

Wcnyckanue v rornowjenve 1
CBeTa aToMOM. KBaHTHI.
JInHeluaTble CHIEKTPbI
YPOK-TIpakKTUKyM 1
"HabmrofieHre CrieKTpoB
VCITyCKaHus"

PagyioakTvBHOCTS U €€ BUAbl 1

CrpoeHue aTOMHOIO s/pa. 1
HyxknoHnHas Mozesb

PapnoakTrBHBIE npeBpaleHus. 1
M30T011BI

Peluienue 3azau no reme: 1
"PagroakTUBHbIE

b3f2c

bubmoreka [JOK
https://m.edsoo.ru/ff0
b444a

bubmoreka [JOK
https://m.edsoo.ru/ff0
b4206

bubmoreka [JOK
https://m.edsoo.ru/ff0
cOa7e

bubmoreka [JOK
https://m.edsoo.ru/ff0
b4684

bubmoreka [JOK
https://m.edsoo.ru/ff0
c0f4c

bubmoreka [JOK
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rpeBpaileHus"
[Tepuog nonypacnazga 1
Ypok-kKoHpepeHL s 1

"PagyioakTBHBIE U3/TyUYeHUs B
1pypoze, MeJULIUHe, TeXHUKe"
ApepHble peakyu. 3aKOHbI 1
COXpaHeHUs 3apsAf0BOro U
MacCOBOI'0 Yucesn

OHeprus CBfA3U aTOMHBIX Azep. 1
CBs13b MacChl ¥ 3Hepruv

Peitienuie 3azjau 1o teme 1
"AnepHbie peakuyn”

Peakuyu cuHTesa u fenenus 1
snep. IcTouHuKY 3Hepruu
CoJHila U 3BE3]
Ypok-koHpepeHius "fAnepHas 1
SHepreTuka. [leiicTBus
PaJM0aKTUBHBIX W3/TyYyeHU! Ha
JKUBBIe OpraHu3Mbl"

[ToaroroBka K KOHTpOJbHOM 1
paborte 110 Teme
"DJIeKTpOMarHUuTHoOe IoJie.
OneKTpOMarHuTHbIE BOJTHBI.
KBaHTOBbIE siBlIeHUA"
KonTposibHasi pabota o Teme 1
"DJIeKTpOMarHUuTHoOe IoJie.
OneKTpOMarHUTHbIE BOJTHBI.
KBaHTOBbIE siBlIeHUA"
[ToBTOpeHue, 060011eHME. 1
JlabopatopHbie pabOTHI IO
Kypcy "B3aumogelictBue Ten"
[ToBTOpeHwMe, 06001IeHHE. 1
PerieHrie pacueTHbIX U
KaueCTBEHHBIX 3a/lau 110 TeMe
"TenoBsle ripoLecch”
[ToBTOpeHwMe, 06001TIeHHE. 1
PerieHre pacueTHbIX U
KaueCTBEHHBIX 3a/lau 110 TeMe
"KI1[] TenioBbIX ABUraTesiei"”
[ToBTOpeHwMe, 06001IeHHE. 1
PerieHrie pacueTHbIX U
KaueCTBEHHBIX 3a/lau 110 TeMe
"KII/] 3nexTpoycTaHoBOK"
[ToBTOpeHwMe, 06001IeHHE. 1
JlaboparopHbie paboThI IO
Kypcy "CBeToBble sB/1eHUS"
[ToBTOpeHue, 060011eHME. 1
Pabora c TekcTamu TI0 Teme
"3aKOHbI COXpaHEeHUs B
MexaHuke"

[ToBTOpEHue, 060011eHME. 1

clb4a

bubmoreka [JOK
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Pabora c TekcTamu 10 Teme https://m.edsoo.ru/ff0

"KosiebaHust ¥ BOJTHBI" c2e82
101 [ToBTOpeHwMe, 06001IeHHE. 1 Bubmoreka LIOK
Pabora c TekcTaMu 110 TeMe https://m.edsoo.ru/ff0
"CBeToBble BIeHUA" c3044
102 [ToBTOpeHue, 060011eHME. 1
PaboTa c TekcTamMu 1o TeMe
"KBaHTOBas u s/iepHas
¢dusuka"
Oob11ijee 102 3 27
KOJTMUEeCTBO
YacoB 110
TporpaMme
[TpoBepsieMbie TIpeIMeTHBIE pe3y/bTaThbl 0CBOEHHUSI 0CHOBHOM 00pa3oBaTe/ibHON TIPOrPaMMBI
OCHOBHOTO 00111ero 06pa3oBaHus 110 (hr3MKe 7 Kacc
Kog o o
HpOBEpEMOro [IpoBepsiemMble MpeZMeTHbIe Pe3y/IbTaThl 0CBOEHHST 0CHOBHOM 00pa30oBaTe/ibHON
MpOrpaMMbl OCHOBHOT'O 0011Iero 06pa3oBaHHsI
pe3ysibTara
1.1 11CI10/1b30BaTh U3yUeHHbIe TTOHATUS
1.2 pa3/MuaTh SIBJIeHKsI TI0 OTTMCaHUIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OTIBITOB,
[IeMOHCTPUPYIOIINX JaHHOe (hU3UUeCKOoe SBIeHHe
1.3 pacro3HaBaTh MpOosiB/ieHUe W3yueHHbIX (PU3UUeCKUX sIBJIEHUH B OKPY KatolleM
MUpe, B TOM urc/ie Gu3ndecKre IBJIeHUs B PUPO/Ie, TIPU ITOM TIePeBOIUTh
MpaKTHUUeCKyto 3a/lauy B yueOHYI0, BbI/Ie/ISTh CyllleCTBeHHbIe CBOMCTBA
TpU3HaKW) PU3NUYECKUX SIB/I€HUIN
1.4 OIMCHIBAaTh W3yueHHbIe CBOMCTBA Tes U (hr3nUecKue sIBJIeHHs], UCII0JTb3Ys
(br3ruecKrie BeJIMUMHBI, TIPU ONTMCAaHUU TIPaBUIBHO TPAKTOBaTh (hH3MUe KU
CMBICJT UCTI0/Ib3yeMbIX BeJIMUMH, UX 0003HaueHUs U eJUHULIbI (PrU3nuecKux
BEJTMUMH, HAXOJUTh (DOPMY/IbI, CBSI3bIBAKOIIME JAaHHYIO (DU3UUECKYI0 BETMUUHY C
IPYTYMH BeJIMUMHAMH, CTPOUTD I'padMKy U3yUeHHbBIX 3aBUCUMOCTel (r3nueCcKUx
BEJTTUNH
1.5 XapaKTepHU30BaTh CBOMCTBA TeJl, (rU3nueCcKue siBJIeHUs U TIPOLeCChI, UCTIOMb3Ysi
3yUeHHbIe 3aKOHBI, TIPH 3TOM /laBaTh CJIOBECHYIO (hOPMY/MPOBKY 3aKOHA U
BarMChIBaTh €r0 MaTeMaTHueCcKoe BbIpakKeHHe
1.6 OOBACHATH (pr3rUeCcKue sIB/IeHMs], TIPOLIECChI ¥ CBOWCTBA TeJI, B TOM UKCJ/Ie U B
KOHTEKCTe CUTYaL[|i NMPaKTUKO-OPUEHTHPOBAaHHOTO XapaKTepa: BbISBISTh
MPUYMHHO-C/IeZICTBEHHBIE CBSI3H, CTPOUTH 00bsICHEeHHe U3 1 — 2 jIoruue CKux
[11arOB C OMOpPOM Ha 1 — 2 W3y4YeHHbIX CBOMCTBA (PU3MUECKUX SIBJIEHUM,
(br3rueCKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pelaTh pacuéTHble 3a/jauu B 1 — 2 1efiCTBUSI, UCTIO/b3YS 3aKOHBI U (HOPMYJIBI,
CBsi3bIBaOIMe (hH3MUYeCcKre BeJIMUMHbBI: Ha OCHOBE aHa/i3a yCJIOBUS 3a/jaunt
BarMChIBaTh KPaTKoe YCI0BUe, TOACTaBSTh (hr3nyecKre BeJTMUMHbI B JOPMYJIbI U
MPOBO/IUTEL PAaCUEThI, HAXOJUTDb CTIPAaBOYHbIE /JaHHbIE, HEOOXO[UMBbIE /ISl pelleHHSI
Bajlau, OLeHUBATh PeauCTUUHOCTD TIOMyYeHHO! (hH3HUeCcKOU Be/TMUMHbI
1.8 pacro3HaBaTh MPOO/IEMbI, KOTOPbIE MOYKHO PEIIUTh ITPU TTIOMOIIU (PU3rueCKuX
MeTO/IOB, B ONTMCAHUW MCCJIe/JOBAHKS BbIJe/ISITh POBEPsieMOoe Mpe/TIoIoKeHHe
TUIIOTe3Y), Pa3/InuaTh U UHTEPIPETUPOBATh MOTyUeHHbIN pe3y/IbTaT, HaXO[UTh
OIIMOKHY B XOZle OTIbITa, JielaTh BBIBO/bI TI0 €0 pe3ysibTaTaM
1.9 MPOBO/IUTE OTTBITHI TI0 HAOMIOAeHNIO (DM3UUeCKUX SIBIEHUH WU (hHU3HUYeCKIX

CBOMCTB Te: GopMy/IpOBaTh MPOBEPsieMble MPeATION0KeH s, COOMpPaTh




yCTaHOBKY W3 TPe/JIOKeHHOT0 000py/I0BaHMsl, 3aTTMChIBATh XO7 OMbITa U
(bopMynMMpOBATh BHIBO/bI

1.10

BBITIOTHSATH TIPSIMble U3MEePeHHUs C UCTI0/Ib30BaHUEM aHaIOTOBbIX U LI(POBBIX
MprOOPOB, 3aMMKUChIBATh MTOKa3aHUs TPUOOPOB C YUETOM 3a/laHHOM abCOMFOTHOM
[OrPeLIHOCTH N3MepeHUN

1.11

MPOBOAUTH UCC/IeJOBaHHEe 3aBUCMMOCTH OfHOW (Pr3HueCKOM Be/TMUMHBI OT JpYroi
C MCTIO/Ib30BaHUEM TPSIMbIX U3MEPEHHM, yUaCTBOBATh B IJIAHUPOBAHUH YUeOHOTO
iCC/ie/JoBaHusl, COOMPATh YCTAHOBKY Y BBITIOJHITh U3MePeHusl, Clieys
Mpe//ioKeHHOMY T/1aHy, (PMKCHPOBaTh pe3y/ibTaThl MOyYeHHOM 3aBUCUMOCTU
(br3rueCcKUX BeJTMUKH B BU/Ie TIPe/I/IOKeHHbIX TabnLl ¥ rpadyKkoB, Aenath
BLIBOZBI TI0 Pe3y/ibTaTaM UCC/ieJOBaHUS

1.12

[POBOJUTHL KOCBEHHbIE M3MepeHUsT (PU3NUYeCKHX BeJIMUUH, CIeAys TIpeJI0KeHHOM
MHCTPYKLIVU: TIPY BBITIOJTHEHUY U3MePeHU COOMpaTh SKCTIepUMeHTaTbHYO
yCTaHOBKY U BBIYUC/ISITh 3HAU€HME UCKOMOW BeTUUMHBI

1.13

CoOmoaTh TIpaBM/Ia TEXHUKK 0e30MacHOCTH 1py paboTe ¢ 1abopaTopHBIM
0OOpymoBaHHEM

1.14

yKa3bIBaTh MIPUHIIMITHI IEMCTBUS TIPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh TIPUHLUIIBI 1eHCTBUS N3yUeHHbIX IPUOOPOB U TeXHUYeCKUX
yCTPOMCTB C TIOMOILBIO UX OTHCAHUSs, UCII0/Ib3Ys 3HAHUSI O CBOMCTBAX
(br3nueCKUX SIBIeHH U HeoOXoauMble (hr3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTD TIPUMeEPHI (HaXOAUTh MH(OPMAIIHUIO O MPUMepax) MPaKTUUeCKOTO
MCTIOTb30BaHUS (pU3MUeCKUX 3HaHUI B TIOBCeJHEBHOM »KU3HU 1 06ecrieueHust
Oe3oracHOCTH TIpU 0OpaltieHuH ¢ MPUOOpPaMu U TeXHUYeCKUMH yCTPONCTBaMU,
COXpaHEeHUs 37I0POBbsI U COBMIOeHNST HOPM KOJIOTHYECKOT0 TIOBeIeHHS B

OKpYy>KaroLLel cpesie

1.16

OCYILeCTB/IATh OTOOP MCTOYHHMKOB MH(OpPMaLK B ceTH VIHTepHeT B COOTBETCTBUN
C 3a/laHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEOIIUXCS 3HAHUU U My TEM
CpaBHEHMsI Pa3/IMYHbIX UICTOYHUKOB BbIZIe/IITh MH(OPMALIMIO, KOTOpast IB/sIeTCs
[POTUBOPEUUBOIN UM MOXKET OBITh HEJJ0CTOBEPHON

1.17

1ICI10/Tb30BATh TP BBITIOJTHEHUH YUeOHbIX 3a[JaHUi HAyYHOTIOMY/ISIPHYHO
jiuTeparypy (pusnueckoro cojiep>kaHusi, ClipaBOUHbIe MaTepyaJibl, PeCypChl CETU
[MHTEpHeT, B/iafieTh MPUEMaMU KOHCTIEKTUPOBaHUS TEKCTa, TIpeoOpa3oBaHUs
H(pOpPMAaLIMK U3 OIHOM 3HAKOBOM CUCTEMBI B [IPYTYIO

1.18

CO3/laBaTh COOCTBEHHbIE KpaTKHe MMChbMeHHbIe U YCTHbIe COOOILeHHs Ha OCHOBe 2
— 3 UCTOUHUKOB UH(OPMAIUK (GU3NUECKOTO COAepKaHuUsI, B TOM UKC/Ie MyO/IUUHO
ieslaTh KpaTKue COOOILeHNsI O pe3y/bTaTax MpOeKTOB WK yueOHbIX
11CCIeJOBaHUM, TIPU 5TOM I'PaMOTHO KCII0/Ib30BaTh U3yUeHHbIN MOHSITUNHBINA
@rrapar Kypca (pU3uKHy, COTIPOBOXK/aTh BBICTYII/IEHHUE MIpe3eHTaluei

1.19

[PY BBITTOJTHEHUH yueOHBIX TIPOEKTOB U UCC/IeI0BaHUM PacTpe/iesisiTh
00s13aHHOCTHU B TPYIITe B COOTBETCTBUM C MOCTAB/IEHHBIMU 3aJjauyaMu, CJIeIUTh 3a
BBITIO/THEHUEM T1/IaHa JIeMCTBHM, a/|eKBaTHO OL|eHWBaTh COOCTBEHHBIN BK/IaZ B
nesaTe/TbHOCTb IPYMIIbl, BEICTPAUBaTh KOMMYHUKaTUBHOE B3aUMO/IENCTBYE,
YUMTbIBasi MHEHUE OKPY KarOLUX

OCHOBHOTO 00

[TpoBepsieMbie TIpeIMeTHbBIE pe3y/bTaThbl 0CBOEHHUSI OCHOBHOM 00pa30BaTe/ibHON TIPOTrPAMMBI

ero obpasoBaHusi 110 ¢u3Mke 8 Kacc

lI'fl(J)gBepHEMOFO [IpoBepsiemMble MpeAMeTHbIe Pe3y/IbTaThl 0CBOEHHUSI OCHOBHOM 00pa30BaTe/ibHON
pesy/bTara [pOrpaMMbl OCHOBHOTO 0011jer0 06pa3oBaHust

1.1 1CTI0/1b30BaTh MOHATHUSA

1.2 pasnuyaTh sSIBJIEHUS M0 OMMCAHUIO UX XapaKTePHBIX CBOWMCTB M Ha OCHOBE OIbITOB,




[IeMOHCTPUPYIOIIHX aHHOe (DU3UUeCKOe sSIBJIeHHe

1.3

pacrio3HaBaTh MPOsiB/IeHUe W3yueHHbIX (hU3UUeCKUX SIBJIEHUH B OKPY’KaroleM
MUpe, B TOM urcie (pu3nueckue siBieHus: B IPUPO/e, TIPU 3TOM T1ePeBOAUTD
[paKTHUUeCKYto 3a/lauy B yueOHYI0, BbI/Ie/ISTh CylljeCTBeHHbIe CBOMCTBA (TIPHU3HAKK)
(br3nuecKUx siBeHUN

1.4

OIUCHIBATh U3yUeHHbIe CBOMCTBA Tesl U (hr3rUeCKUe SIB/IeHHs], UCII0/Ib3Ys
(br3muecKrie BeJIMYUHBI, TIPY OMKMCAaHUU TIPaBUIbHO TPAKTOBaTh (hr3nyeCKUid
CMBIC/T MICTI0/Ib3YeMbIX BeJIMUMH, 0003HaueHus U eJUHULb] PU3NUECKUX BeJTMUMH,
HaXoAUTb (POPMY/IbI, CBS3bIBAOLLME JaHHYIO (PM3NUECKYHO BeJIMUMHY C APYTUMU
Be/IMYMHAMM, CTPOUTH I'Ppa)MKU U3yUYeHHbIX 3aBUCHUMOCTel (pU3MUeCKUX BeJTMUMH

1.5

XapaKTepr30BaTh CBONCTBA TeJsl, pu3ndecKye siBJieHUs U TIPOL[eCChI, UCTIONb3Ys
3yueHHbIe 3aKOHbI, [IPY 3TOM /JlaBaTh CJIOBECHYIO (JOPMY/IMPOBKY 3aKOHA U
BaryChbIBaTh €r0 MaTeMaTHuyeCKoe BbIpaKeHre

1.6

OOBSICHATH (pri3UecKye MpOoLiecChl ¥ CBOMCTBA TeJl, B TOM YHC/Ie U B KOHTEKCTe
CUTyaLi [IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISB/IATH IPUUUHHO-
C/ie/ICTBEHHbIE CBSI3H, CTPOUTH 00bsiCHeHHe 13 1 — 2 JIornuecKyXx I11aros ¢
[OMOIIbI0 1 — 2 M3yUeHHBIX CBOMCTBA (PH3UUeCKUX SIBJIeHUH, (Pr31UecKrX 3aKoHa
MJIM 3aKOHOMEPHOCTH

1.7

peliaTh pacyéTHble 3a/jauu B 2 — 3 1efiCTBUS, UCTI0JIb3Ys 3aKOHBI U (POPMYJIBI,
CBsi3bIBatOLMe (pri3uecKre BeJIMYMHbBI: HA OCHOBE aHa/v3a yC/I0BUS 3a7jauu
BanMCbIBaTh KPAaTKOe yC/IOBYE, BBISB/IATE HEJOCTATOK JAHHBIX JJIs pellleHus
Bazlauy, BIOMPATh 3aKOHBI U (POPMYJIbl, HeOOXOAUMBIe /1Jisi e€ pellieHUs], IPOBOAUTh
pacuéThl U CPABHUBATh M0JyUYeHHOe 3HaueHre (PU3UueCKol BeIMUHUHBI C

113Be CTHBIMU [JaHHBIMU

1.8

pacrio3HaBaTh MPo0/IeMbI, KOTOPbIe MOYKHO PeIlIUTh MPY MIOMOIH (hr3HdeCKUX
MeTOZ,0B, MCII0JIb3ysl OMMCaHUe UCCIeloBaHNs, BbIJe/IATh [IPOBepsieMoe
[pe/ronoKeHre, OLleHUBaTh PaBUIbHOCTD NOPsiJKa NPOBe/leHNsT NCCe0OBaHusl,
[le51aTh BbIBO/bI

1.9

[POBOJWTE OTIBITHI 110 HabO/MOAeHNIO (HM3MUeCKUX SIBIeHUH W (hHU3HUe CKUX
CBOMCTB Te: (hOpMy/IMpOBaTh IIPOBepsieMble TIPeAT0/I0kKeH s, COOUpaTh YCTaHOBKY
113 TIPeJIOKeHHOTO 000PYZ0BaHKS, OMMCHIBATE X0/ OTBITa U JOPMY/IUPOBATh
BHIBO/IbI

1.10

BBITIO/THSTH TIPSIMble U3MEePEeHHs C UCTI0/Ib30BaHUEM aHaJIOTOBLIX IIPUOOPOB U
aTuMKOB (PM3MUeCKUX BeJMUMH, CPaBHUBATh Pe3y/bTaThl U3MepeHui ¢ YU6ToM
Ba/laHHOM abCOTFOTHOM TTOTPEITHOCTH

1.11

MPOBOAUTH UCC/IeJOBaHUE 3aBUCUMOCTH OAHOW (PU3HueCKOM Be/TMUMHBI OT APYToi C
ICITO/Tb30BAaHUEM MPSIMBIX U3MEPEeHHUH: T/IaHUPOBaTh UCC/IeZl0BaHUe, COOMpaTh
yCTAaHOBKY U BBITIOJIHSITh U3MEPeHHs1, Cieflys TIpeJIoyKeHHOMY T/1aHy, (PMKCUPOBATh
pe3y/bTaThl IMOJTyUeHHOH 3aBUCUMOCTH B BU7ie Tab/uil U rpadUKoB, fiesiaTh BbIBO/bI
10 pe3yabTaTaM UCC/iel0BaHuUs

1.12

MMPOBOJUTHL KOCBEHHbIE M3MepeHUsT PU3nUeCKUX BeJIMUUH: TJIaHUPOBATh
3MepeHust, COOMpaTh IKCIIePUMEHTa/IbHYH0 YCTAHOBKY, CJie/1ysl TIpeJJI0yKeHHOM
MHCTPYKLWM, U BBIUMC/ISITh 3HAUEHUE BeJTMUUHbI

1.13

CcoO/TroiaTh TIpaBU/Ia TEXHUKH 0e3011aCHOCTH TP paboTe ¢ 1abopaTopHbIM
0OOpyOBaHUEM

1.14

XapaKTepU30BaTh MIPUHLUIILI IeHCTBUS 3yUeHHBIX IPUOOPOB U TeXHUYeCKUX
yCTPOMCTB C OTOPOI Ha UX OTHCAHUS, UCII0Jb3Ys 3HAHUSI O CBOMCTBAX (U3UUeCKUX
SIB/IEHUI U HeoOXoAuMble pu3nUecKre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCThIe TEXHUUECKHe YCTPONCTBA U U3MepUTeIbHbIe PUOOPHI 110

CXeéMdM 1 CXeMdTHUUHBIM pUCYHKdM, COCTABJ/IATE CXE€MBI 3JIEKTPHUUECKHUX L[EHEI71 C




[10C/1e/10BaTe/IbHBbIM U I1apa/lyie/IbHBIM COeIMHEHHWEM 3/IEMEHTOB, pa3/1nyas
Yy C/IOBHBIE 0003HaueHHST 3/IEMEHTOB 3JIGKTPUUYECKUX L[EHEI‘/JI

1.16

MPUBOAWTD TIPUMeEPHI (HaXOAUTh HH(OPMAIIHIO O IPUMepax) MPaKTUUeCKOTO
MICTIOTb30BaHUs (pr3MUeCKUX 3HaHWI B TIOBCEJHEBHOM JKU3HU 1 06ecrieueHust
Oe3oracHOCTY TIpH 0OpaltieHuH ¢ MPUOOpPaMu U TEXHUYeCKUMH yCTPOMCTBaMY,
COXpaHEeHUs 37I0POBbsI U COOTIOIeHUS] HOPM KOJIOTHUeCKOT0 TIOBeIeHHs B

OKpYy>KaroLLen cpese

1.17

OCYLLeCTB/IATh MOMCK UH(pOpMaLy (pH31UYeCcKOro cofiepykaHusi B ceTH VIHTepHeT,
Ha OCHOBE UMEOLIMXCS 3HAHUW Y IIyTEéM CpaBHEHHs [JOTIO/IHATEIbHBIX NCTOYHUKOB
BbIZle/ATh UH(OPMALMIO, KOTOpas sSIB/SIeTCsl TPOTHBOPEYNBOM M/IM MOXKeT ObITh
HeJ|0CTOBEPHOU

1.18

ICTI0/Tb30BATh TP BBITIOJTHEHWH YUeOHbBIX 3a[JaHUi HayUHO-TIOMY/ISIPHYIO
jiTeparypy (pu3nueckoro cojiep>KaHusi, ClipaBOUHbIe MaTepyaJibl, PeCYPChl CEeTU
[HTepHeT; B1aZieTh MpUéMaMU KOHCTIEKTUPOBAHUS TeKCTa, ITpeobpa3oBaHust
MH(pOPMALIMK U3 OTHOM 3HAKOBOM CUCTeMbI B [IPYTYIO

1.19

CO3/laBaTh COOCTBEHHbIE MMCbMEHHBIe U KpaTKHe YCTHBIe CO00IeHus], 0000I1TIast
MH(POPMALIMIO U3 HECKObKUX NCTOYHUKOB (hH3UUeCKOTO COJiepyKaHusl, B TOM UuC/ie
MyOJIMYHO TIPEJCTAB/IATh Pe3y/IbTaThl IPOEKTHOM UM UCC/IeI0BaTe/TbCKOM
nesiTe/IbHOCTU, TIPU 3TOM TPaMOTHO UCIIO/Ib30BaTh U3yUeHHbIN TTOHSITUHMHBIN
@rrnapar Kypca (hM3UKH, COTIPOBOXKJaTh BLICTYII/IEHHe Tpe3eHTalei

1.20

[PY BBITTOJTHEHUH yueOHBIX TIPOEKTOB U UCC/IeI0BaHUM (hPM3MUeCKUX TIPOL[eCCOB
pacripefiesisiTb 00S13aHHOCTH B IPYIITIe B COOTBETCTBUHU C [10CTaBI€HHBIMU
BaZlayamMH, C/eJUThb 3a BINOJIHEHWEM IIaHa [eMCTBUM Y KOPPEKTUPOBATh ero,
Q/1eKBATHO OL|eHMBaTh COOCTBEHHbIN BK/Ia/, B [leSITe/IbHOCTh TPYTIIbI, BHICTPaUBaTh
KOMMYHHUKaTMBHOE B3aMO/IeCTBYe, MPOSIB/Isisi TOTOBHOCTh pa3pellarb KOHGIUKThI

T[TpoBepsieMblie MpeMETHbIE Pe3y/IbTaThbl 0CBOEHHUsI 0CHOBHOM 00pa30oBaTenbHOM MPOrpaMMBbI
OCHOBHOTO 00111ero o6pa3oBanusi o usvke 9 kacc

II'f;gBepHEMOFO [TpoBepsiemMble MpeAMeTHbIe Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHON
MPOrpaMMbI OCHOBHOTO 0011]er0 06pa3oBaHus

pesysbTara

1.1 ICI10/1b30BaTh U3yUYeHHbIe TIOHATUS

1.2 pas/MuaTh SIB/IeHHs 10 OMMCaHUI0 UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIbITOB,
1eMOHCTPUPYIOLIUX laHHOe (U3MUeCcKoe sIBJieHre

1.3 pacro3HaBaTh NPOsIB/IEHUE M3yUeHHbIX (PU3MUYeCKUX SIBI€EHUM B OKpY KarolleM
MUpe, B TOM urciie ¢pu3ndeckue siBJieHUs1 B IPUPOJie, TIPU 3TOM 1epeBOUTh
MpakTUYeCKyto 3aJauy B yueOHYIO, BbI/Ie/IATh CylijeCTBeHHbIe CBOMCTBA (IIPHU3HAKK)
(br3nueCcKUx siBeHUN

1.4 OIMChIBATh M3yUeHHbIe CBOMCTBA Tesl U (pr3rUeCcKue sIBJIeHUs], UCII0/Ib3Ys
(br3nueckuie BeJIMYUHBI, TIPY ONKMCAaHUU TIPaBUIbHO TPAKTOBaTh (hM3ryeCKUid
CMBIC/T MICTI0/Ib3yeMbIX BeJIMUMH, 0003HaueHrs U eJUHULb] HU3UUeCKIX BeJTMUMH,
HAX0AWUTh (POPMYJIbl, CBSI3bIBAIOILME JaHHYIO (PHM3MUYeCKYIO BeIMUUHY C APYTUMU
Be/IMYMHAMM, CTPOUTH I'paMKU U3yUYeHHBIX 3aBUCUMOCTel (hM3UYeCKUX BeJIMUrH

1.5 XapaKTepru30BaTh CBOWCTBA TeJl, (r3nuecKue sIBJIeHUs U MPOLeCChl, UCIOMb3Ys
13yUyeHHbIe 3aKOHBI, IIPY 3TOM /laBaTh CJIOBECHYIO (DOPMY/IMPOBKY 3aKOHa U
BarKChIBaTh €r0 MaTeMaTHuecKoe BbIpaKeHue

1.6 OOBSICHATH (Pri3rUecKye MPOLiecChl ¥ CBOMCTBA TeJl, B TOM YHC/Ie U B KOHTEKCTe

CUTYaL|UM [TPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISB/IATH IPUUMHHO-
CJ/le/ICTBEHHbIE CBSI3U, CTPOUTh 00bsiCHEHe U3 2 — 3 JIOTUYeCKHUX I11aroB C
MOMOIIbIO 2 — 3 M3yUeHHbIX CBOMCTBA (pr3nuecKuX siBJIeHUH, (pr3nuecKrx 3aKoHa
/11 3AKOHOMEPHOCTH




1.7

pellaTh pacuéTHbIe 3a7,auM (ONUparoLecs Ha CUCTeMy U3 2 — 3 ypaBHEHUM),
CI10/1b3ysl 3aKOHBI M ()OPMYJIb, CBsI3bIBarOLIMe (hM3MUeCKe BeJITMUMHBI: Ha OCHOBE
AHa/IM3a yC/I0BUS 3a/jauy 3allMChbIBaTh KPAaTKOe YC/IOBYE, BBISB/IATL HEJOCTAIOLUe
T M30BITOUHBIE JJAHHbBIE, BEIOMPATh 3aKOHBI M OPMY/ibl, HeOOXOUMbIe /IS
peLleHus], TPOBOAUTDL PACUYETHI M OLeHUBATh PeaTMCTUYHOCTD MT0JIyUYeHHOTO
BHaUeHUs (hH3UUeCKol BeJTMUMHbI

1.8

pacrio3HaBaTh MPo06sieMbl, KOTOPble MOKHO PeIINTh IPY TIOMOILH (pr3rdeCcKUx
METO/I0B, UCMO/b3Ys OMKCAaHKe UCC/Ie[J0BaHNs, BbIe/STh IPOBEpsieMoe
Mpe/rosioXkeHre, OLleHMBaTh MPaBUIbLHOCTh MOPsiJiKa MPOBe/ieH!sl UCC/Iel0BaHuS,
neslaTh BHIBO/IbI, IHTEPIIPETHPOBATh Pe3y/ibTaThl HAO/IIOI€HUH 1 OTIBITOB

1.9

MPOBO/IUTH OTTBITHI TI0 HAOMIOAEHNIO (HU3UUeCKUX SIBIEHUHM WU (hHU3HUUYeCKUX
CBOMCTB Te/l: CAMOCTOATeTbHO COOMPATh YCTAaHOBKY M3 W30BITOUYHOrO Habopa
0OOpPY/10BaHUs, OTIMCHIBATE XOJ OTbITA U €ro pe3y/IbTaThl, (OPMYTMPOBaTh BHIBOZbI

1.10

MPOBOJAWTE MPU HEOOXOAUMOCTU CePHI0 TIPSMBIX U3MepeHUM, OTIpeiesisisi Cpe/iHee
BHaUeHHe W3MepsieMOU BesIMUrHbI ((DOKyCHOe pacCTosiHHe COOMparoLLel TMH3bI),
000CHOBBIBATh BEIOOP Criocoba n3MepeHHs (M3MepUTe/ILHOTO Iprubopa)

1.11

MPOBOAWTE UCC/eJ0BaHUE 3aBUCHMOCTel (pU3MUeCKUX BeJIMUMH C UCT0/Ib30BaHUEM
MPSIMBbIX U3MEPeHUI: TIaHUPOBAaTh UCCe[j0BaHUe, CaMOCTOSITE/IbHO COOMPATh
yCTaHOBKY, (DMKCHUPOBATh pe3y/bTaThl 0/yueHHON 3aBUCUMOCTU (pr3UUYeCKUX
BeJIMUUMH B BUjle Tabmui]

11 rpaMKOB, /lesaTh BbIBOJbI MO pe3yJibTaTaM UCC/Ie0BaHUs

1.12

MPOBO/UTEL KOCBEHHbIE U3MepeHHs HU3uUeCcKUX BeJIMUMH: TJIaHUPOBATh
3MepeHHst, COOMpaTh SKCIIEPUMEHTAbHYI0 YCTAaHOBKY U BBITIOJTHATh U3MEPEHUS,
CJiefiysi TIpeJJIoKeHHOM MHCTPYKIVU, BEIYMC/ISTH 3HaUeHHe BeJTUUHHBI U
@Ha/IM3UPOBATh TOJ/TyUeHHbIe Pe3y/bTaThl C YUETOM 3a/IaHHOM MOTPeITHOCTH
3MepeHui

1.13

CoO/roaTh TIpaBM/Ia TEXHUKH 0e30MacHOCTH 1py paboTe ¢ 1abopaTopHbIM
0OOpymoOBaHHEM

1.14

pa3/inuaTh OCHOBHbIE MIPHM3HAKU U3YUeHHbIX (PU3MUeCcKuX Mojesieil: MaTepraabHasi
TOUKa, aOCOMIOTHO TBEP/0€ TesI0, TOUeUHbIH UCTOUHUK CBETA, JIy4, TOHKask TMH3a,
MaHeTapHasi MOZeJib aTOMa, HyK/IOHHAsi MO/ie/Tb aTOMHOTO si/ipa

1.15

XapaKTepPU30BaTh TIPUHLUIIBI 1eHICTBUS N3yUeHHbIX TIPUOOPOB U TeXHUYeCKUX
yCTPOMCTB C OTMOPOI Ha UX OTMKCAHUSs, UCIIO/b3Ys 3HAHUSI O CBOMCTBAX (hM3UUeCKUX
SIBJIEHUI 1 HeoOXoAnMble (hu3rnUecKre 3aKOHOMEPHOCTH

1.16

CIT0/Tb30BATh CXEMbI U CXeMAaTHUHbIe PUCYHKU U3YUEHHbIX TEXHUUECKUX
yCTPOWCTB, U3MEPUTE/ILHBIX TIPUOOPOB U TEXHOIOTHYECKUX TIPOLIECCOB TIPH
pereHny yueOHO-TIpaKTHUe CKUX 3a/1au, ONITUUECKHE CXeMBI /Jisi TIOCTPOEHUS
11300pa’keHHH B TUIOCKOM 3epKaJjie U cobrparoIieil TMH3e

1.17

MPUBOJUTD TIPUMeEPHI (HaXOAUTh MH(OPMAITHIO O MPUMepax) MPaKTUUeCKOTO
MCTIOTb30BaHMS (PU3MUeCKUX 3HaHUM B TIOBCEIHEBHOM >KHU3HU JjisT 00eCrieueHust
Ge3omacHOCTH TIpU 0OpaITieHnu ¢ TpUbopaMu U TEXHUUYECKUMH yCTPOHCTBAMUY,
COXpaHEeHUS 370POBbsI U COOMIOeHUSI HOPM SKOJIOTMUeCKOTO ITOBeZIeHUs B
OKpy>KarolLel cpeie

1.18

OCYIL[eCTBJIATH TIOMCK UH(OpMaIu (Hr3ndecKoro cofiep>kaHusi B ceTy MIHTepHeT,
CaMOCTOSITe/IbHO (POPMY/IHPYSI TIOMCKOBBIM 3aI1ipOC, HAXOAUTD MyTH OTpe/ie/ieHus
T0CTOBEPHOCTH T0/TyUeHHOM WH(OPMaIMK Ha OCHOBE UMEOIIUXCS 3HaHUH 1
TOTIO/THUTE/IbHBIX UCTOYHUKOB

1.19

1ICTT0/Ib30BaTh TIPH BBITIOJTHEHWH YUeOHBIX 3a/JaHUM HayUHO-TIOMY/ISIPHYO
jTiTeparypy (pu3nueckoro cojiep>kaHusl, ClipaBoOUHbIe MaTepuasibl, PeCYypChl CETU

[1HTepHeT; B/aZieTb MpUEMaMU KOHCTIEKTUPOBaHUS TeKCTa, Tipeobpa3oBaHUs




MH(GOpPMAaLK U3 O/IHOM 3HAKOBOM CUCTEMBI B [IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIe U YCTHBIE COOOIIeHNsT Ha OCHOBE
IH(OPMALIMK U3 HeCKOIbKUX NCTOUHUKOB (DM3UUECKOTO COZIePKaHus, MyOIMuHO
MpeJCTaB/IsATh Pe3y/IbTaThl MPOEKTHOW WU UCC/Ie/l0BaTe/TbCKOW JesiTe/IbHOCTU, TIPU
HTOM IPAMOTHO MCTO/b30BaTh W3yUeHHBIN MOHATUNHBIN afapar h3y4aeMoro
paszena (pU3MKY M CONPOBOXKJATH BLICTYIIJIEHHE TIpe3eHTaluel ¢ yuéTom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

MY BBITIOJTHEHWU YUeOHBIX TTPOEKTOB U UCC/IeJ0BaHUM (pr3rueCcKuX MpOLiecCcoB
pacripezienisiTh 00513aHHOCTH B TPYTINE B COOTBETCTBHUMU C TOCTaB/I€HHBIMHU
BaJlauamMu, C/IeIUTh 3a BbIMIOJITHEHWEM T1/1aHa [IeMCTBUM U KOPPEKTUPOBAThH €ro,
A/IeKBAaTHO OL[€HMBATh COOCTBEHHBIN BKJIa/| B 1eITe/TbHOCTh TPYIIIbI, BLICTPAUBATh

KOMMYHUKaTHBHOE B3aMO/IeliCTBUE, MPOSIB/ISisSi TOTOBHOCTh pa3peliaTb KOH(IUKTbI

[TpoBepsieMbIe 3/1IeMEHThI COZIEP>KaHUS 10 PU3HKe 7 KJlacc

Kog snemenTa

1.1

1.2

[TpoBepsiemMbie 3/1eMeHThI COJiepyKaHus

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAFOIIIETO MUPA

dusuka — HayKa o npupoze. fsnenus npuponsl. Gusuyeckue siBIeHUS:
MexaHU4YeCKye, TeIyIoBble, J/IeKTpUUeCKre, MarHUTHbIe, CBETOBBIe, 3BYKOBbIE

dusnueckue BeMUUHbL. M3MepeHre hu3nueckux BeauunH. Pusnyeckue
nipubopkl. TTorpemHoCcTs u3MepeHui. MexXayHapojHast CUCTeMaA e/JTUHMI]




EcTecTBeHHOHAYYHbIM MeTOJ, TT03HaHKs: HaO/TIO/[eHre, TT0CTaHOBKA HayUHOTO
1.3 BOTPOCA, BLIIBIKEHUE THUTIOTe3, SKCIIEPUMEHT T10 TIPOBEPKE THUTIOTe3, 00bsICHEHNEe
Ha0/1101aeMOro SIBJIeHUS

1.4 Omnucanve (pU3MUeCKUX sIBJIEHUN C TIOMOIIBIO MOJiesieit

[TpakTrueckue paboThl:V3MepeHue paccTosiHui. MI3mepeHrie 00bEMa KUAKOCTH U
1.5 TBépZoro Tena.OnpesesieHye pasMepoB MasbIxX Tesl.V3MepeHue TeMIlepaTypsl I1py
TIOMOLLY JKUJKOCTHOIO TePMOMeTpa U laTuhKa TeMIleparypal

ITEPBOHAYAJIBHBIE CBEJEHNA O CTPOEHN BEILIECTBA



2.1

2.2

2.3

2.4

CTpoeHHMe BelljeCTBa: aTOMbl U MOJIEKY/IbI, X pa3Mepbl. OMbIThI, OKa3bIBatoI1e
JWCKPeTHOe CTPOeHHe BelljecTBa

[BwxeHue yacTul] BeijecTBa. CBsi3b CKOPOCTU JBHKEHUSI YaCTUL] C
TeMmriepatypoil. bpoyHoBckoe fBrkeHUe, Auddy3ust

BBEII/IMO,E[EI‘/JICTBI/IE UdCTHL BeljeCTBa: TIPUTAKEHUE U OTTAJIKUBAHUE

ArperatHble COCTOSIHMSI Bell[eCTBa: CTPOeHHe ra30B, KUAKOCTeH U TBEPABIX
(kpucTannueckux) Tea. B3auMocBsisb MeX/y CBOWCTBaMH BellleCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKY/ISIPHBIM CTPOeHUeM



2.5

2.6

3.1

3.2

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOZbI

[TpakTuueckue pabotel: O1ieHKa iaMeTpa aToMa MeTO/IoM PsIIoB (C
HCTI0/Tb30BaHUeM (oTorpaduii). OnbIThI TT0 HAOJTIOAEHUIO TETITIOBOTO
pacimpenus ra3oB. OMbITHI 0 0OHAPY)KEHUIO [IeHCTBUS CUJT MOJIEKY/IIPHOTO
TIPUTSDKEHUST

IBIDKEHUE Y B3AMMOJIEVMCTBUE TEJI

MexaHuueckoe /BrkeHue. PaBHOMepHOe 1 HepaBHOMEPHOe JBIKeHHe

Ckopoctb. CpefiHss CKOPOCTh I[IPY HepaBHOMEPHOM JBIKeHUU. PacuéT nmytu u
BpeMeHU JBIKeHUs



3.3

3.4

3.5

3.6

3.7

SBnenue HNHEPLIUU. 3aKoH HNHEPLIUU. BBaI/IMO,E[EﬁCTBI/Ie TeJI KdK IMTPpUYKrHa
HW3MEeHEHKA CKOPOCTH ABVMXKEHHUA TeJl. Macca Kak Mepa MHEPTHOCTH TeJld

[1noTHOCTS BeljecTBa. CBsi3b IVIOTHOCTH C KOJIMUECTBOM MOJIEKY/T B €JUHULIE
00BéMma BeljecTBa

Cusia Kak XapakKTepUCTUKa B3auMO/IeHCTBUS TeJl

Cusia ynpyrocTu u 3akoH ['yka. VI3MepeHue Ccuiibl C TOMOIIbI0 JUHAMOMETpPa

SIBneHue TAroTeHUs U cuia TsbkecTy. Crsla TSDKeCTH Ha JIpYTUX TlaHeTax. Bec
Tesa. HeBecomMocCTh



3.8

3.9

Cwuna Tpenusi. TpeHUe CKOTb)KeHUSI U TPEHWE TTOKOosI. TpeHure B TIpUPOJEe U
TeXHUKe

CnoxkeHue Cuil, HanpaB/IeHHBIX 110 OZHOM NpsAMOM. PaBHOZeNCTByOIIIas CU



3.10

[MpakTrueckuie paboTel: OripesiesieHHe CKOPOCTH PaBHOMEPHOTO JIBYKEHHUS
(L1apyKa B KUAKOCTU, MOJIeIU /IeKTPUUYECKOTO aBTOMOOWISI U TaK fiasiee).
OripenienieHre cpefiHel CKOPOCTH CKOJTbKeHUsI OPyCKa WM IIapuKa M0 HaK/IOHHON
TiockocT. OnpeziesieHNe TUIOTHOCTU TBEPAOTO Tena. OMbITHI,
JIeMOHCTPUPYOLL{1e 3aBUCUMOCTb PaCTsDKeHus (JedopMariiu) py>KUHbI OT
TIPUIOKeHHOMN CUjibl. OTIBITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTDb CHJIbI TPEHHS
CKOJIb)KEHHs1 OT Beca Tesla M XapakKTepa COMpPUKACaroIUXCs TOBepXHOCTeN



3.11

3.12

4.1

4.2

4.3

dusnyecKue sBIeHUs B IPUPO/ie: PYMepbI ABW)KEHUS C pa3/InUHbIMU
CKOPOCTSIMU B >KMUBOW Y He)KUBOM MPUPOJie, JeMCTBHE CU/IbI TPEHUS B IPUPOJE U
TeXHHKe

TexHuueckue YCTpOﬁCTBaI AWHaMOMETD, MMOAIINITHUKHA

JABJIEHUE TBEPOBIX TEJ, )KUIKOCTEN 1 TA30B

Iaenenue TBEpAOro Tena. CriocoObl yMeHBIIIEHUsT U YBeIUUEHHs IaB/IeHusT

[apneHue ra3a. 3aBUCUMOCTb /IaB/IeHHsI Ta3a OT 00b&Ma, Temrieparyphbl

Hepe/:[aqa JAdBJIEHUS TBép,E[bIMI/I Te/1dMH, )XKUAKOCTAMHA U I'd3dMH. 3akoH Ilackass.
ITHeBMaTHUeCKHMe MaLIUHEI



4.4

4.5

4.6

4.7

4.8

3aBUCUMOCTb [IaBIEHUS )KUAKOCTH OT TTyOUHBL. ['MpoCTaTHUeCKHA TTapaziokC.
Coob1jaromyecs: cocyabl. ['upaBiuyeckrie MeXaHU3Mbl

Atmocdepa 3emnu u atmocdepHoe fiaBneHye. [IpUunHbI CyllleCTBOBAHHUS
BO3AyLIHON 060/10ukK 3eMau. OnblT Toppuuesiu. 3aBUCUMOCTb aTMOC(HEPHOTro
[LABJIeHUsI OT BBICOTBI HaJ, YDOBHEM MODS

W3mepenue atmocdepHoro Aasnenus. [Ipubopsl 711 n3MepeHus: arMoC(hepHOro
JaBIeHUsT

[eiicTBUe )XUIKOCTH M ras3a Ha MOrPY>KEHHOe B HUX TeJlo. BblTankuBatomias
(apxumezoBa) cusa. 3akoH Apxume[a

ITnaBanue Tesn. BosgyxorniaBaHue



4.9

[MpakTrueckue paboTsl: ViccieqoBaHye 3aBUCUMOCTH Beca TeJia B BoJie 0T 00béMa
TIOrPYKEHHOM B )KUIKOCTb YacTH Tesa. Ornpe/ienieHre BbITaJKUBAIOIIe CUIIBI,
JeHCTBYIOLIeH Ha TeJlo, TIOTPYKEHHOEe B )KUAKOCTh. [IpoBepka He3aBUCUMOCTH
BBITA/IKMBAIOILIeH CUJIbI, IeHCTBYIOLLel Ha TeJlo B XKUJKOCTH, OT MacChl TeJa.
OIIBITEI, 1eMOHCTPUPYIOIIME 3aBUCUMOCTD BBITA/IKUBAIOIL[EH CHIB,
JeMCTBYIOLIeN Ha Te/o B )KUAKOCTH, OT 00bEMa MOTPY>KEHHON B )KUJKOCTh UaCTU
TeJa U OT IVIOTHOCTH >KUAKOCTH. KoHCTpyrpoBaHMe apeomMeTpa Hiiu
KOHCTPYWPOBaHUe JIOAKU U OTipejiesieHue eé rpy30MnoJbEMHOCTU



dusnueckKue SBIeHUS B rpupoje: BjiMdHue aTMOCCl)epHOFO [aBJ/IEHUS Ha >KHBOM

4.10
OpraHu3wM, TJlaBaHue PbI0
TexHUUYECKHE YCTPOUCTBA: COOOIIAIOIINECS COCY/bI, YCTPOMCTBO BOJOTIPOBO/IA,
4.11 TM/IpaB/IMueCKUI Tpecc, MaHOMETp, 6apoMeTp, BLICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp
PABOTA, MOIITHOCTHB, SHEPT'UA
5.1 MexaHuueckasi paboTa
5.2 MexaHnueckasi MOILLIHOCTb
53 [TpocTbie MeXaHU3MBI: pbIuar, 610K, HAKJIOHHAsI TVIOCKOCTh. [IpaBU/Io paBHOBeCHS

pbluara

5.4 [TpuMeHeHMe TIpaBU/Ia PABHOBECHS pblyara K 0/I0Ky



5.5

5.6

5.7

5.8

«30510T0€E MpaBHU/I0» MEXAHUKH. KOB(l)Cl)I/IL[I/IEHT I10JIe3HOI'0 AEﬁCTBHH MeXaHH3MOB.
HpOCTbIe MeXaHH3MBI B 6bITy 1 TeXHUKe

[ToTeHIManbHasi SHEPTUH Tea, MOAHITOro Haj, 3eM/iéi

KuneTnueckas SHeprus

ITonHas MexaHu4decKast SHEePIru-. 3aKOH HU3MeHeHHs U COXpaHEeHUA MeXaHHYe CKOM
SHepruun



[MpakTrueckue paboTel:OmnpesiesieHre pabOTHI CUJIBI TPEHUSI TP PABHOMEPHOM
JBYDKEHUHM TeJla 110 TOPU30HTaIbHOM [T0BepXHOCTU. VcciejoBaHre yCI0BUN

5.9 Ny
paBHOBecus pbruara. Msmepenue KIIJl Hak/JI0HHOM T/1I0CKOCTU. V3yueHue 3aKOHA
COXpaHeHUs1 MeXaHu4eCKOM SHepruu

5.10 dur3rUecKue sIBJIEHUS B IPUPO/Ie: PblUuary B TeJie uejoBeKa

511 TexHHUUeCKHe YCTPOHCTBA: pblyuar, TOBIKHBINA U HEITOABV)KHBIM OJIOKH,

HaKJ/IOHHAas IIJIOCKOCTb, IIPOCThI€ MeXaHU3MbI B 6I>I'I'y

[TpoBepsiemble 371eMeHThI cofepKaHus Mo ¢ur3uke 8 Kiacc

Koz, Kop snemenra [IpoBepsiemble 371eMeHTbI COZleprKaHUs
pasjena
6 TeIIOBbIe SIBJIEHUS
6.1 OcHOBHbIe TOJI0XKEeHUsI MOJIeKY/ISIPHO-KWHeTHYeCKOM TeOpUU

CcTpoeHus BeljecTBa. Macca u pasmepbl MOJIeKy/1. OIBITEI,
MO/ TBEPKJAtOII[1e OCHOBHbIE TIO/I0XKEHUsI MOJIeKY/ISIPHOKUHETHYe CKOM
Teopuu

6.2 Mopenu TBEPZOTO, >KUJKOTO ¥ ra3000pa3HOro COCTOSTHUM BellleCTBa.



6.3

6.4
6.5
6.6

6.7

6.8
6.9
6.10
6.11

6.12

6.13
6.14
6.15

6.16
6.17

6.18

6.19

OnekTpMYECKUE
M MarHuTHbIe
SIBJIEHUS

7.1

7.2

Kpucrannmueckue u aMmopgHsble Tesa

OOmBsicHeHHe CBOMCTB Ta30B, >KUAKOCTeN U TBEP/bIX Tesl Ha OCHOBE
TOJIOKEHUU MOJIEKY/IIPHOKMHeTHYECKOM TeOpUU

CmaumBaHye Y KalUIspHbIe SIB/IeHUs

TeryioBoe paciMpeHre U CKaTue

Temmneparypa. CBsi3b Temnieparypbl CO CKOPOCTBIO TeIlJI0OBOr0
JIBIDKEHMSI YaCTHL]

BHyTpeHHsist s3Heprusi. Criocobbl M3MeHeHUs BHyTpeHHel SHepruu:
Teryionepejada U coBepiieHre paboThl

Bupb! Teruionepesaun: TerionpoBOAHOCTb, KOHBEKLUS, U3/lyUyeHue
KonuecTBo TeryioTsl. YienpHast TeIJIOEMKOCTh BellleCTBa
TeriooOMeH U TeryioBoe paBHOBecHe. YpaBHeHHe TeryioBoro OanaHca
[TnaBneHue u oTBepZeBaHUe KPHUCTa/VIMYeCKUX Bell|eCTB. Y/e/IbHast
TeI/10Ta I/1aB/IeHus]

[Tapoobpa3oBanue u KoHAeHcarwsl. Vicnapenve. Kumnenuve. YaenpHast
TeryioTa mapoobpa3oBaHusi. 3aBUCUMOCTb TeMIlepaTypbl KATIEHUS OT
aTMoc(epHOTo JjaB/eHus

BnaxsHocTs BO3yxa

OHeprus TOIUIMBA. YJie/bHas TeIyioTa CrOpaHus

[TpuHLUTIBEI paboThI TeTUIOBBIX ABurareseii KI1/I TerioBoro
Jsuraresisi. TerioBble JBUTaTeM U 3aljuTa OKpY’Karolen cpesibl
3aKOH COXpaHeHUs U MpeBpallieHrsi SHeprUU B TeIUIOBbIX IpoLeccax
[MpakTrueckue paboTel: OMBITHI 110 00HAPY>KEHUIO AeHCTBHUS CHTT
MOJIEKYJ/IIPHOT'O TIPUTsDKeHUs1. OTIbITHI 110 BbIPALLIMBAHUIO KPUCTAJIJIOB
TIOBapeHHOM COJIM WM Caxapa.

OnbIThl 110 HAOJIFOEHUTO TETJIOBOTO PACHIMPEHMUs T'a30B, )KUAKOCTeH 1
TBEPABIX Tenn. OripeziesieHre JaB/ieHMs BO3AyXa B Oa/uloHe ITpHIia.
OrbIThl, EMOHCTPUPYIOLLME 3aBUCUMOCTD JiaB/IeHUs BO3/lyXa OT ero
00BEMa M HarpeBaHUsI WM OXJIXKEHHSI.

[TpoBepKa ruroTe3bl TMHEWHOW 3aBUCUMOCTH [JI/TUHBI CTON0MKa
JKUJKOCTH B TEPMOMETPUUECKOI TPyOKe OT TeMIiepaTypabl.
HabnrofeHvie u3MeHeHUs1 BHyTPeHHel SHepruu Tejia B pe3yJsibTare
Terionepeauu ¥ paboThl BHEIITHUX CHJL.

VccnenoBaHue siBlieHUs TeTJIooOMeHa NpY CMeIIMBAHKUU XOIOJHOW U
ropsiuer Bogpl. OnpeiesieHre KOJIM4eCTBa TEIUIOTHI, [IOTyYeHHOIO
BO/IOM TIpH TeryiooOMeHe C HarpeTbiM MeTa/UTndeCKUM LUTUHZPOM.
OmnpefieneHre yze/bHOU TeIJIOEMKOCTH BeljecTBa. VccnenoBanue
ripoliecca ucrnapenusi. Onpe/iesieHe OTHOCUTETbHOW B/IaXKHOCTH
Bo3ayxa. OnpesiesieHye yie/IbHOU TeIIOTHI I/1aB/I€HNS JIbJa.
®du3nueckye B/eHUs B IIPUPO/e: TOBEPXHOCTHOE HaTsKeHHe U
KaIv/UIspHble SIBJIeHUs B IIPUPOJie, KPUCTAJI/IBI B IPUPO/JE, U3/TyuyeHue
CorHila, 3aMep3aHre BOZ0EMOB, MOPCKUe Opu3bl; 06pa3oBaHue POChHI,
TyMaHa, UHes, CHera.

TexHuUecKue yCTpONCTBA: KalWI/sphl, IPUMePbI UCII0/Ib30BaHKs
KPHUCTa/IOB, )XUJKOCTHBIM TEPMOMETP, AaTYMK TeMIlepaTypbl, TEPMOC,
cycTeMa OTOIIeHUS [,OMOB, TUTPOMeTPBI, [ICUXPOMeTp, IlapoBast
TypOHMHa, [BUraTe b BHYTPEHHEr0 CrOpaHusl.

OnekTpusaLyd Tesl. JIBa poza 31eKTpUuecKux 3apsajoB
B3aumogeiicTBre 3apsbkeHHbIX Teql. 3akoH KysoHa (3aBUCHMOCTh
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CWJIbI B3aMMO/IeMCTBUS 3apPSDKEHHBIX TeJl OT BeJIMUMHBI 3apsi/i0B U
PacCTOSIHUSI MKy TelaMu)

Jnexkrpuyeckoe rose. HanpsykEHHOCTb 3/71eKTPUUeCKOro IoJIs.
[TpyHLMI CyTIepnO3ULIUU 1eKTPUYeCKUX T0Jiel (Ha KaueCTBeHHOM
YPOBHe)

Hocutenu snekTpuueckux 3apsifioB. J/ieMeHTapHbIN 3/1eKTprUYeCKUi
3apsaz. CrpoeHue atroma. [IpoBOAHUKY U AUS/IEKTPUKU

3aKO0H COXpaHeHUs 3JIeKTPUUeCKOro 3apsija

ONeKTpUYeCKr TOK. YC/IOBUS CyLleCTBOBAHUS JIEKTPUYECKOrO TOKa.
VICTOYHVKM MIOCTOSTHHOT'O TOKA

[lerCcTBUS 3/1eKTPUUECKOTrO TOKa (TeruioBoe, XMMUUeCKoe, MarHUTHOe).
OneKTprUYeCcKHi TOK B KUAKOCTSIX U ra3ax

Onekrpuyeckas Lernb. Cuia ToKa. JJIeKTpUyeCcKoe HarpsbkeHue
CoripoTyB/ieHre NPOBOJHYKA. Y/le/IbHOe COIPOTUB/IEHUE BelljecTBa
3akoH OMa /151 yyacTKa Liernu

[TocnenoBarenbHOe U Mapasulie/ibHOe COeIMHeHUe POBOJHHUKOB
PaboTa 1 MOIIIHOCTb 37IeKTPUYeCKOro Toka. 3akoH JIxoyss — JleH1ja
OnekTpuuecKye Lery U MoTpeduTesu 37eKTpruueCcKoi SHepPruu B ObITY.
KopoTkoe 3ambikaHue

[TocTostHHBIE MarHUThI. B3aumozieiicTBYe MOCTOSIHHBIX MarHUTOB
MarnuTHoe rnose. MarHutHoe 1oJie 3eM/IA U ero 3HaueHue [1Jis )KU3HU
Ha 3emiie

OmbIT OpcTesa. MarHuTHOe I1071e 3/1IeKTPUYeCcKoro Toka. Ilpumenenue
3JIEKTPOMarHUTOB B TEXHHUKe

[lericTBMe MarHMTHOI'O TOJIS1 HA ITPOBOZIHUK C TOKOM.
ONeKTpOoJBUraTe b IIOCTOSTHHOIO TOKa. Vcrionb3oBaHue
3JIeKTpOZBUraresied B TEXHUYECKUX YCTPOMCTBAX M Ha TPaHCIIOpTe
OnbiTel Papagsiest. fBneHUe 371eKTPOMarHuTHOM MHAYKUMU. [IpaBusio
JleHrja

OnekrporeHepatop. CriocoObl MosiyueHust 31eKTPUUeCKOi SHepruH.
OeKTpoCTaHIMK Ha BO30OHOB/ISIEMBIX UCTOYHHKAX SHEPTHU
[MpakTuueckue paboTel: OMNbITHI IO HAO/IFOAEHUIO 3/IeKTPU3aLUU TeJl
VHYKLMeN ¥ IIPU COTIPUKOCHOBeHUU. VccreioBaHme 1elCTBUS
3JIEKTPHUYeCKOTO TI0/1s1 Ha TIPOBO/IHUKY U Iu31eKTpuKu. CHopka u
TIpOBepKa PabOThI 3IeKTPUYeCKOH LIeTH MOCTOSTHHOTO TOKa.
W3mepeHue 1 perynvpoBaHue CUbl TOKa. MI3MepeHue u
peryimpoBaHue HarpsbkeHus1. ViccieoBaHre 3aBUCUMOCTH CUJIBI
TOKa, UIYLLero yepes pe3sucTop, OT CONIPOTUB/IEHUS pe3rCTopa U
HanpspkeHus Ha pe3ucrope. OnbITel, eMOHCTPUPYIOLIKe 3aBUCHMOCTh
3JIEKTPUUECKOI0 COTIPOTUB/IEHUS TIPOBOAHUKA OT €ro JJ/IMHBbI, TJI0Lau
TIOTIepevyHOro ceyeHus U Marepurana. [IpoBepka npaBusia C/10’KeHust
HanpsKeHUM NPy MoC/eloBaTe/IbHOM COe/IMHEeHUU JIByX Pe3UCTOPOB.
ITpoBepka npaBu/a Jij1s1 CUJIbI TOKA IPU Mapasle/IbHOM COeJUHEHUN
pe3uctopoB. OnipeziesieHre paboThI 37IEKTPUUECKOT0 TOKa, UAYIIero
yepe3 pe3uctop. OnpeziesieHye MOLHOCTH I€KTPUYECKOIO TOKa,
BbIZle/IIeMOU Ha pe3ucTope. VccnefoBaHye 3aBUCMMOCTH CUIIbI TOKa,
WAYLIero yepes JIaMIIOUKy, OT HalpspkeHusl Ha Hel. OnipefiesieHye
KII/[] narpeBarens. VcciefoBaHue MarHUTHOTO B3aUMO/IeHCTBUS
TTOCTOSTHHBIX MarHuToB. V3ydyeHre MarHUTHOTO IOJISI ITOCTOSTHHBIX
MarHuTOB TIPY UX 00beIMHEeHUU U pa3fiesieHud. ViccienoBaHue
JIeVICTBUS 3/IeKTPUUECKOr0 TOKa HaA MarHUTHYIO CTpPesiKy. OIBITHI,
JIeMOHCTPUPYIOLHe 3aBUCUMOCTb CUJ/Ibl B3aUMO/IeHCTBUS KaTyIIKH C
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TOKOM U MarHuTa OT CWJIbl TOKA Y HarpaB/ieHUsl TOKa B KaTyILIKe.
V3yueHue feliCTBHSE MAarHUTHOTO T10J11 HA TIPOBOJJHUK C TOKOM.
KoHcTpyrpoBaHue 1 u3yuyeHre paboThl 37IeKTPOABUTATeIs.
N3mepenue KI1/] snekTpogBuraTesibHON yCTaHOBKH. OMbITHI 110
WCC/Ie[JOBAaHUIO SIB/IEHUS 3/IEKTPOMarHUTHOM UHYKIUU:
vccrej0BaHYe M3MeHeHUI 3HaueHus U HarlpaB/ieHrsl UHAYKLIMOHHOTO

TOKa

®du3nueckye BJIeHYs B IIPUPOJeE: 3JIeKTPUUeCKUe SIBJIeHUS B
arMocdepe, 371eKTpUUeCTBO XKUBbIX OPraHU3MOB, MarHUTHOE T10J1e
3emsy, zipeli( Mo/FOCOB, POJ/Ib MACHUTHOTO MO/ JJ151 )KU3HU Ha 3eMile,
TIOJIIPHOE CUSTHYE

TexHMUecKue yCTPONCTBA: 3/1eEKTPOCKOI, aMIIepPMeTP, BOJILTMETP,
peocTar, CUETUMK 37IeKTPUYeCKOW SHEPIUH, JEeKTPOOCBeTUTe IbHbIe
nipubOpkI, HarpeBaTe/bHbIe 1eKTPONPHUOOPHI (TTPUMEpHI),
3JIeKTpUYeCKHe NpeloXPaHUTe T, 37IeKTPOMAarHuT, 371eKTPO/BUraTe/b
IIOCTOSIHHOT'O TOKa, F'eHepaTop MOCTOSTHHOI'O TOKA

[TpoBepsiembie 371eMeHThI cofiepKaHus Mo (¢ur3uke 9 Kiacc

HpOBepHEMLIe 3JIEMEHTBI COLAeP>KaHHUsA

MexaHnnueckoe JBrkeHue. MarepurasnbHas Touka. Cucrema
oTCcuéTa

OTHOCUTETbHOCTh MeXaHUUeCKOI'0 JABVKEHUS
PaBHOMepHOe NpsIMO/IMHeNHOe JABWXKeHue
HepaBHoMepHOoe npsiMonivHelriHOe BrKeHue. CpefHss U
MIHOBeHHasi CKOPOCTb TeJla [P HepaBHOMEPHOM [IBMKEHUU
YckopeHnue. PaBHOYCKOpeHHOe MPsSIMO/IMHEeHOe IBV)KEeHUe
CBobogHoe nagierre. OnbiThl ['amunes

PaBHOMepHOe iBIyKeHHe 110 OKPY>KHOCTH. Ilepuoz u
yactora obpartreHusi. JInHeliHast U yI/I0Basi CKOPOCTH.
LJeHTpOCTpeMUTEIbHOE YCKOPEeHUe

[TepBbIi1 3ak0H HeroTOHA

Bropoii 3akoH HbtoTOHa

Tpetnii 3akoH HbroTOHA

[IpuHLMIT CyTIepIIO3ULIMU CUJT

Cua ynpyroctu. 3akoH I'yka

Cuia TpeHMSI: CU/la TPeHUs CKOJIbKeHUs], CUJla TPeHUs
TIOKOS, ZIPyr'ye BU/Ibl TPEeHUS

Cnia TsKeCTH M 3aKOH BCEMHPHOIO TATOTeHUsl. YCKOpeHre
CcBOOOIHOTO TaJieHusT

[erxenve ninaHeT BOKpyr CosHua. [TepBast kocMuueckas
CKOpOCTb. HeBeCcoMOCTh U Meperpysku

PaBHOBecue mMarepranbHOM TOUKU. AGCOMIOTHO TBEPJ0€
TeJio

PaBHOBecue TBEpAOro Tesa C 3aKperiEHHOU 0Cbi0
BpaleHusa. MoMmeHT cuisl. LleHTp TshkecTH

Nwmrnynec Tena. MI3aMeHeHue umriynibca. VIMITyibC CUIBI
3aKOH COXpaHeHUs UMITyJIbCa

PeakTuBHOE 1BIKeHUe

MexaHnueckast paboTa ¥ MOIIHOCTb

Pabota cun TspkeCTH, ynpyrocTy, TpeHusi. CBsi3b SHEPruu U
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MEXAHNUYECKHNE
KOJIEBAHUA 1 BOJIHBI

9.1
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paboThI

[ToTeHLManbHas SHEPrys Tesa, MOAHITOrO Haf
TOBEPXHOCTBIO 3eMJIu

[ToTeHLManbHas SHePryst CKaTou MPY>KUHbI

Kunernueckas sHeprus. Teopema 0 KUHETUUYeCKOU SHEPrun
3aKoH cOXpaHeHUsI MeXaHUUYeCKOW SHEPTUU

[MpakTrueckue paboter: OnipesesieHre cpejHel CKOPOCTH
CKOJIb)KeHHUs1 OpyCKa Wi IBWKeHHsI I11aphKa 1o HaK/IOHHOMN
riockoctu. OnpefiesieHHe YCKOPeHUs Tesia [py
PaBHOYCKOPEHHOM [IBW)KEHUU 10 HAKJIOHHOW TMJI0CKOCTH.
VccnepnoBanre 3aBUCMMOCTY IYTH OT BpEMeHHU NIPU
PaBHOYCKOPEHHOM /IBWKeHUH 6e3 HaualbHOW CKOPOCTH.
[TpoBepka rurnoressl: €C/Iv P paBHOYCKOPEHHOM
JBIDKeHUM 0e3 HauaibHOM CKOPOCTHU TTYTH OTHOCSTCS Kak
PS1Zi HEUETHBIX YHCeJI, TO COOTBETCTBYIOIME TIPOMEXXYTKU
BpeMeHHU OJMHAKOBhI. Vccie0oBaHMe 3aBUCMMOCTH CUJIbI
TPEeHMsI CKOJIb)KEHUSI OT CUJIbl HOPMa/IbHOI'O /1aBJIeHUs!.
OrnpezenieHre k03¢ dulMeHTa TPeHUsI CKOJIb)KEeHHSI.
Orpenenenye XECTKOCTH TIPYKUHBL. OripeziesieHue paboTh
CUJIbl TPEHUS TIPY PABHOMEPHOM /IBUKEHUH TeJia 110
TOPU30HTa/IbHOM 1oBepxHOCTH. OrpeiesieHre paboThI CUTTBI
YIIPYTOCTH IpY NOLBEMe Ipy3a C UCII0/Ib30BaHUEM
HETIO/[BV)KHOTO U TIOZIBK)KHOTO 0/I0KOB

dusnyeckue siBIeHUs B IPUPO/ie: IPUIUBBI U OT/IMBHI,
JBrokeHMe raHeT COTHEYHOM CUCTeMBbl, peaKTHBHOe
[BIKEeHMe )KUBBbIX OPraHW3MOB

TexHn4eCcKue yCTPOMCTBA: CIUOMeTP, AaTYNKU
T10JI0)KEHUS], PACCTOSIHUS U yCKOPEHUs], PAKeThI

KonebarenbHoe aprkeHre. OCHOBHbIE XapaKTePUCTUKU
Kosie0aHMIA: TIepHO/I, YacTOTa, aMIUIUTY/a
MaremarnueCcKui U NPY>KMHHBIM MasgTHUKU. [IpeBparjeHue
SHepruu Mpu KosiebaTelbHOM /IBUKeHUN

3aryxaroipe Kosebanust. BeiHyX/jeHHbIe KosiebaHusI.
Pe3sonanc

Mexanunueckue BoiHbl. CBOMCTBA MEXaHUUYECKUX BOJIH.
[TpoponbHbIe U NTonepeyHble BOIHbL. [lTMHa BOIHBI U
CKOPOCTH €€ pacrpocTpaHeHusl. MexaHWuyeCKye BOJIHBI B
TBEPZIOM TeJjie, CeiCMUYeCKre BOJHbI

3ByK. ['poMKOCTSB U BbICOTa 3BYyKa. OTpakeHue 3ByKa
WH¢pa3Byk U yabTpasBykK

[TpakTueckue paboTHL:

OmnpefesieHre YaCTOTHI U TIepUO/ia KojiebaHui
MaTeMaTH4eCKOro MasiTHHKA.

Ormnpe/iesieHre yaCTOThI U Tiepro/ia KojiebaHUii TIPY>KUHHOTO
MasiTHUKa

VWccnefoBaHre 3aBUCMMOCTH Tepro/ia KosiebaHui
TIO/|BEIIIEHHOI'0 K HUTH I'py3a OT JIMHbI HUTH.
VccnenoBaHye 3aBUCMMOCTH Teprojia KosiebaHui
TIPY>KMHHOI'O MasiTHUKA OT Macchl rpysa. Ilposepka
He3aBUCUMOCTH Tepuo/ia KosiebaHuii rpy3a, ro/[BelieHHOro
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9.8
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SJIEKTPOMATHUTHOE
[TOJIE 1
SJIEKTPOMAT'HUTHBIE
BOJIHBI

10.1
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10.5

10.6

CBETOBBIE ABJIEHA
11.1
11.2
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11.11

K HUTH, OT MacChl Ipy3a U )KECTKOCTH TMPY>KUHBIL. V3mMepeHue
yCKOpeHUsi CBOO0/IHOTO Ma/ieHUst

du3nueckue sB/IeHNs B IPUPO/ie: BOCIIPUSTHE 3BYKOB
YKUBOTHBIMH, 3eMJIeTpsiCeHre, CelicCMUueCKre BOJTHBI,
LyHaMH, 3X0

TexHuUeCcKue yCTpPONCTBA: 3X0JI0T, UCII0/Ib30BaHUE
y/IbTpa3ByKa B ObITY U TEXHHUKE

O/IeKTPOMAarHyUTHOe T10J1e. J/IeKTPOMAarHUTHbIE BOJIHBI.
CBOMCTBA 3/1eKTPOMarHUTHBIX BOJTH

[IIkasa 3/neKTpOMarHUTHBIX BOJIH

O/IeKTpoOMarHuTHas rnpupoga csera. CKOpoCTh CBeTa.
BonHoBbIe cBolCTBa cBeTa

[TpakTrueckue paboTol: V3yueHre CBOWCTB
3JIEKTPOMAarHUTHBIX BOJIH C TTOMOIL[bI0 MOOU/IBHOTO
TenedoHa

dusnueckue siB/ieHUs B TIpUpoO/ie: OHo/Ioruueckoe ielicTBIe
BUJUMOTO, yIbTPa(roeTOBOr0 U PEHTTeHOBCKOTO
W3/yueHu i

TexHMYeCcKue yCTpPOMCTBA: UCTIO/Ib30BaHNe
3/1eKTPOMarHUTHBIX BOJIH /IJI1 COTOBOM CBSI3U

JlyueBast Moziesib cBeTa. VICTOUHMKM CBeTa

[TpssmonuHeliHOe pacripoCcTpaHeHue CBeTa

Otpaxkenue cseta. I1n0ckoe 3epkaso. 3aKOH OTpPayKeHUst
cBeTa

[TpesiomsieHue cBeta. 3aKOH IpesiomM/eHus ceeta. ITonHoe
BHYTPeHHee OTpakeHHe CBeTa

JIun3a. Xog, jiydeil B JiMH3e

Ontryeckas cucteMa ¢oTtoanmnapara, MUKpOCKONa U
TeJiecKora

I'na3 kak ontuyeckas cucrema. biM3opykocTs u
J,A/IbHO30PKOCTh

Pa3snokenue 6esoro cBeta B crieKTp. OmnbiTel HblOTOHA.
Cio)keHye CIleKTpa/ibHbIX LiBeTOB. Jlucnepcus cseta
[TpakTrueckue pabotsl: ViccienoBaHue 3aBUCUMOCTH yT/ia
OTpa’keHusl CBeTOBOIO Jlyya OT yIvia naZieHus1. MizyuyeHue
XapaKTepUCTHK M300pa>keH!s TIpeiMeTa B IJIOCKOM 3epKaJie.
WccnepoBanne 3aBUCHMOCTH yIvia IPeIOMJIeHHsI CBeTOBOIO
Jly4da OT yIvia Ma/leHUs Ha IPaHuLie «BO3AYX — CTEKJIO».
[MonyyeHre n3o6paxkeHHU C TTIOMOLL[BIO0 COOUparoILel JIMH3bI.
OnpesienieHre POKYCHOTO PACCTOSTHUS U OTITUUECKOW CHUJIBI
cobupatortieii mMH3b1. OTBITHI TIO Pa3/I0XKeHHI0 Oeloro ceera
B crieKTp. OIBITHI 110 BOCIIPUATHIO LiBeTa IpeMeTOB IPU UX
HabmofieHry uepe3 LiBeToBbIe (PUBTPhI

dusnueckue sABeHUA B IIpupoze: 3atmeHus Co/HLa U
JlyHbl, 1jBeTa TeJI, ONTUYECKUe SIBIeHUsI B aTMocdepe (LiBeT
Heba, pedpakiys, pagyra, MUpPax)

TexHuYecKue yCTPOMCTBA: OYKH, IEPUCKOII, (hOoTOarapar,



ONnTH4YeCKre CBETOBOAbI

12 KBaHTOBLIE SABJIEHUS

121 OmnsbiThl Pe3epdopza v nyiaHetapHast Mogiesib atoma. Mozenb
aroma bopa

122 MCHyEKaHI/Ie U TOIVIOLL|eHYe CBeTa aTOMOM. KBaHTHI.
JIuHelyaTble CrIeKTphI

12.3 PammoakTBHOCT. Anb(a, beTa- ¥ raMMa-u3/TyyeHust

124 Crpoenue atomHoOro szpa. HykioHHas Moziesib aTOMHOIO
szpa. M30Torbl

125 PanyoakrtrBHbIe TipeBpallieHus. [lepropn nonypacnaza
aTOMHBIX s7iep

126 AnepHble peaky. 3aKOHbBI COXpaHeHUs 3apsiZiloBOro U
MacCOBOI'0 YHCes

12.7 OHeprus CBsI3U aTOMHBIX siziep. CBsi3b MacChl U SHEPruu

128 Peakumu cuHTesa v fenenus saaep. ICTOYHUKY S3HepPruu
CoJiHIla U 3BE3]

129 Anepuas SHepreTuKa. [enicTBre paiMOaKTHBHBIX
V3/IyYeHUI Ha >KHBble OpPraHW3Mbl
[TpakTueckue pabOTHI:
HabmrofieHre CIiyIoIHbIX U IMHeMUaThIX CIIeKTPOB

12.10 W3J/Iy4eHusl.
WccnenoBaHne TpeKOB: M3MepeHre SHePrUU YaCTUL(bI 110
TOPMO3HOMY IyTH (110 poTOrpadusm).
V3mepeHue paiu0aKTUBHOTO (hOHa
dusnyeckue sB/IeHUs B IPUPOJe: eCTeCTBEeHHbIN

1211 Pa/IM0aKTUBHBIN (DOH, KOCMUYeCKre JIy'H, Pa/IM0aKTHBHOE
W3J/ly4yeHye NIPUPOAHBIX MUHEPAJIoB, 1elCTBHe
Pa/IM0aKTUBHBIX U3/TyUYeHUI Ha OpPraHu3M uesioBeKa

12,12 TexHMYeCcKue yCTPOMCTBA: CIIEKTPOCKOIT, MHAWBU/ya/IbHBIU

A03MMeTp, KaMepa BunbscoHa

[Tposepsiembie Ha OI'D 110 (hu3vKe TpeOOBaHUS K pe3/IbTaTaM OCBOEHHSI OCHOBHOM
obpa3zoBaresbHOM POrpaMMbl OCHOBHOTO 0011jero o6pa3oBaHUs

Kog
TIPOBEPSIEMOT0
TpeboBaHUs

[TpoBepsieMble TpeOOBaHMS K MPEAMETHBIM pe3y/ibraTaM 6a30BOro YpPOBHs
0CBOEHMsI 0CHOBHOM 00pa30BaTe/IbHOM ITPOrpaMMbl OCHOBHOTO 0011[ero
oOpa3oBanust Ha ocHoBe ®T'OC

1

[ToHuMaHue posii PU3MKK B HAyYHOUM KapTHHe MUpPa; CHOPMUPOBAHHOCTD
0a30BBIX Mpe/CTaB/IEHUM O 3aKOHOMEPHOM CBSI3U U TI03HABa€MOCTH SIBIEHUH
MPUPO/IbI, O POJIM SKCIIepUMeHTa B (hr3MKe, 0 crcTeMoobpasytolieii posid GU3UKU
B Pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKH 1 TEXHOJIOTUH, 00 3BOJTIOLMN
(br3nuecKUx 3HaHUM U UX POJIU B 1|eJIOCTHOM eCcTeCTBeHHOHAYUHON KapTHHe
MIPa, O BK/IaJle POCCUMCKUX U 3apy0esKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HayKH,
00OBbsICHEHME TIPOLIeCCOB OKPY)KAIOLL[er0 MUPa, pa3BUTHE TeXHUKW U TeXHOJIOTHI

BHaHWS 0 BU/[aX MaTepyH (BeIeCTBO U T1071e), O JBM)KEHNUH KaK Crocobe
CyILLleCTBOBAHHSI MaTepru, 06 aTOMHO-MOJIEKY/ISIPDHOM TeOpHU CTPOEHUsT Bell|eCTBa,
0 (h13KYeCKOM CYLHOCTH SIBJIEHUI TIPUPO/ibI (MeXaHUUYeCKUX, TEI/IOBbIX,
5/IEKTPOMarHUTHBIX M KBAHTOBBIX); YMEHHe Pa3/InyaTh sIBJIEHUS 110 OMKUCAHUIO UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE OIIbITOB, leMOHCTPUPYHOLLUX JaHHOE
(br3rueckoe siBjieHHE; YMeHHe pacro3HaBaTh MPOsIBJIEHUE W3yUYeHHbIX
(br3MUeCKUX sIBIeHUI B OKpPY’KarollleM MUpe, BbIZIe/Isis X CylljeCTBeHHbIe
CBOICTBa (MPH3HAKH)

BJ'IE],E[EHI/IE OCHOBaMH ITOHSITUHHOTO dliriapara ¥ CHMBOJIMYE€CKOI'O A3bIKd Cl)I/IBI/IKI/I n




MCITO/Ib30BaHME WX JIJIS pelIeHus yueOHbIX 3a/jau; YMeHHe XapaKTepu30BaTh
CBOICTBA TeJl, (pM3UUeCKUe SIBJIEHUS U MPOLIeCChI, UCT0/b3ys PyHAaMeHTalbHbIe
1 SMIOIUPUUECKHE 3aKOHbI

YMeHe OMUChIBaTh M3yUYeHHbIe CBOMCTBA Tl U (DU3UUECKUEe SBIEHUSI, UCTIO/b3YSI
(br3rueckrie BeJTMUKHBI

BiazieHre 0CHOBaMHU METO/[0B HAYYHOTO TIO3HAHMUS C YUETOM COOTHOEHUS TTPaBUII
0e3omacHOro Tpyza: HabMoeHre GU3NUeCKUX SIB/IEHUM:

yMeHHe CaMOCTOSITe/TbHO COOMpaTh SKCIIEPUMEHTA/IbHYI0 YCTaHOBKY U3 IaHHOTO
Habopa 000pyI0BaHUsI 0 UHCTPYKLIUU, OTIUCHIBATH XO7 OTBITA U 3alUChIBATh €r0
pe3ynbTaThl, HOPMYIUPOBATh BHIBO/IbI;

[pOBe/ieHKe TIPSIMBIX U KOCBEHHBIX M3MEPEeHUH (DHU3UUeCKUX BEJIMUWH: YMEeHHe
M/IaHUPOBATh U3MEPEHMUsI, CAMOCTOSITEJTbBHO COOMPaTh 3KCIIEPUMEHTATBHYTO
yCTAHOBKY 110 MHCTPYKIL[MH, BBIUUC/IATE 3HaUEHKEe BeJIMUMHBI U aHA/TA3HUPOBATh
MOJTyueHHbIE Pe3yJ/IbTaThl C YUYETOM 3aJaHHOM TIOTPEIITHOCTU Pe3y/IbTaToB
3MepeHNl;

MpOBe/IeHNEe HeC/IOKHBIX IKCIIEPUMEHTATbHBIX UCC/IeJOBAHUMN; CaMOCTOSITE/TbHO
CcoOMpaTh FKCIIePUMEHTA/IbHYIO YCTAaHOBKY U TIPOBOAUTD UCC/IeJOBAHHUE T10
MHCTPYKLIVH, TIPE/ICTaB/ISATh TOTyUYeHHbIe 3aBUCUMOCTH (PU3UUeCKUX BETMUMH B
BU/e TabMI] ¥ TpaUKOB, YUUTHIBATh MOTPEIITHOCTH, [1e/1aTh BHIBOZBI 10
pe3y/bTaTaM UCC/ieJOBaHUs

[ToHMMaHVe XapaKTepHbIX CBOUCTB (pu3nueckux Mojiesieil (MaTepuaibHas TOUKa,
QAOCOTFOTHO TBEPI0e Teso, MO/Ie/Id CTPOEHHSI Ta30B, KUAKOCTeH U TBEP/IBIX Tel,
riaHeTapHast MOZie/lb aTOMa, HyKJIOHHas MOZle/lb aTOMHOTO s/ipa) ¥ YMeHue
MPUMEHSITb UX AJis1 00bsiCHeHUs (hr31UeCKUX TPOLeCCOB

YMeHue 00bsICHIT (hr3HUecKue MPOIeCChl K CBOMCTBA TeJl, B TOM UHKC/IE U B
KOHTEKCTe CUTYaL[|i MMPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIB/IITH TPUUMHHO-CJIe/ICTBEHHBIE CBSI3U M CTPOUTh 0OBSICHEHHE C OTTIOPOM Ha
3yuyeHHbIe CBOMCTBA (hU3MUeCKUX siBJIeHUH, hr3nuecKre 3aKOHbI,
BaKOHOMEPHOCTU U MOZleNU

YMeHMe peliaTh pacuéTHbIe 3a/1auu (Ha 6a3e 2 — 3 ypaBHeHUH), UCIT0/Ib3Ysl 3aKOHBI
1 opMYJIbI, CBsI3bIBaIOLMe (hH3UUeCKUe BeJTMUKHBI, B YACTHOCTH, 3alUChIBaTh
KpaTKoe YC/I0BHUe 3a/laud, BBISIB/IATH HeJJOCTaloIIMe JaHHbIe, BRIOMpPATh 3aKOHBI U
(hopMyJibl, HEOOXOMIMBIE 115 €€ pellleHus], UCTI0/Ib30BaTh CIIPaBOYHbIE JJaHHbIE,
MPOBO/WTE PAaCUéThl U OLIEHWBAaTh PeaTMCTUYHOCTD MOJTyUYeHHOTO 3HaUeHUst
(br3rueCKoil Be/TMUMHBI; yMeHUe OTpe/ie/ISiTh pa3MepPHOCTh (hr3uueCKou
Be/IMUUHBI, TIOJTyYeHHOU TIPY PellleHrH 3a/1auu

YmMeHMe XxapakTepu30BaTh NPUHLIMIIBI 1eMCTBUS TEXHUYEeCKUX YCTPOMCTB, B TOM
uricsie ObITOBBIX MPUOOPOB, U IPOMBILIEHHBIX TEXHOJIOTHYeCKHX MPOLIeCCOB 110
11X OTMCAHUIO, UCTIO/b3YS 3HaHUS O CBOMCTBAX (PU3MUeCKUX SIBJIEHUN U
HeoOXxouMBble (hr3nUecKre 3aKOHOMEPHOCTH

10

YMeHHe UCIo/Thb30BaTh 3HAHUS O (DU3UUECKUX SIBJIEHUSIX B TIOBCEHEBHOM YKU3HU
151 obecrieueHyst 6e30MMacCHOCTH MPH 0Opall[eH|| C OBITOBBIMU TTPUOOpaMHU U
TeXHUUECKUMH YCTPOUCTBAMH, COXPaHEHHsI 37I0POBbs ¥ COO/MIOIEHNST HOPM
HKOJIOTMYECKOTO TTOBE/IEHUs B OKPYKalolllell cpejie; MOHUMaHue HeoOX0AUMOCTH
MpUMeHeHHsT I0CTYKeHUH (DU3UKW U TeXHOJIOTHH /I PalliOHATbHOTO
MPUPOAOTIO/IL30BAHUS

11

OTbIT TIOMCKa, MpeoOpa30oBaHus U TIpe/ICTaBIeHUsT UHOPMAIK (pU3rUYeCcKoro
COZleprKaHMs C UCI0JIb30BaHNeM MH(POPMaLMOHHO-KOMMYHHUKAaTHBHBIX
TeXHOJIOTHI; YMeHUe OLleHUBATh I0CTOBEPHOCTD MOIYyYeHHOW MH(POPMaLMKU Ha
OCHOBE MMEFOIIMXCSl 3HAHUU U I0TI0/THUTE/IbHBIX UCTOYHHKOB; yMeHUe
ICTI0/Tb30BaTh MPY BBITIOJTHEHUH yueOHbBIX 3a/IaHHi HAYYHO-TIOMYJISIPHYTO




jTuTeparypy (pu3nueckoro cojiep>kaHusl, ClipaBOUHbIe MaTepyaJsibl, PeCypChl CETU
[1HTepHeT; BiaZeHre 6a30BbIMU HaBbIKaMU TIpeobpa3oBaHusi UH(GOpMaLvY U3
O/THOM 3HAKOBOM CUCTEMBI B IPYTYIO; YMEHUE CO3/jaBaTh COOCTBEHHbBIE
MICbMeHHbIe U yCTHBIe CO0bIIeHsI Ha 0CHOBe MH(OpMaIu U3 HeCKOIbKUX
ICTOYHUKOB

ITepeueHb 371eMEHTOB COZiepKaHusl, poBepsieMbix Ha OI'D 1o Gu3svke

Kop [[IpoBepsieMblli 3/ieMeHT COZlep KaHUs

1 MEXAHNYECKUE ABJIEHUA

1.1 [MexaHuueckoe aBrkeHue. MarepuasnbHas Touka. Cucrema orcuéra. OTHOCUTE/ILHOCTD
[IBYDKEHUS

1.2 |PaBHOMepHOe U HepaBHOMepHOe JBxeHue. CpeHsst CKOPOCTb. DPopMyia /il BbIUUC/IeHUS
CpesiHell CKOpPOCTU: V = S/t

1.3 [PaBHOMepHOe MpsIMOIMHENHOE ABMWXeHWe. 3aBUCUMOCTh KOOP/IMHATHI Tejla OT BpEMEHU B
C/lydae paBHOMEPHOI'0 MPSIMOJIMHEeMHOTO ABMKeHus: I padyKy 3aBUCMOCTH OT BpPEMeHU ISt
[IPOEKL[MY CKOPOCTH, IIPOEKLMU T1epeMellleHUs], ITyTH, KOOPAUHATHI [IPY PABHOMEPHOM
MPSIMOTMHEMHOM [IBHDKEHUU

1.4 [BaBMCHMMOCTH KOOpPZAMHATEI Tejla OT BpeMeHH B CJ/lyyae paBHOYCKOPEHHOIO IIPSIMO/IMHEHOTO
nBYOKeHUS: DOPMYyIIbI /17151 TIPOEKLIMY TTepeMeleHus], IPOeKLUU CKOPOCTH U MPOeKLUU
yCKOpeHUs TIpY PaBHOYCKOPEHHOM MPSIMO/IMHEHOM /IBHyKeHHU: I paMKu 3aBUCUMOCTH OT
BpeMeHH /151 [IPOeKLIUU YCKOPeHMUs], POeKLIMU CKOPOCTH, MPOEKLIUU [TepeMeleHus,
KOOPZWHATHI [IPY PaBHOYCKOPEHHOM TIPSIMOTMHENHOM [IBHKEHUU

1.5 [CBobogHoe masieHre. @opMyJibl, OMMCHIBAKOLLME CBOOOJHOE TIajieHHe TeJla 10 BepTHKaIn
JIBIDKEHUe Tejla BHU3 WM BBEPX OTHOCUTEIbHO MoBepxHOCTH 3emin). ['paduku
3aBUCMMOCTH OT BPeMEeHH [i/1s1 IPOeKLIUM YCKOPeHUs], [IPOeKLIUU CKOPOCTU U KOOPJVHAThI
nMpy CBOOOAHOM TTaZIeHHH TeJla 10 BePTHKAJIH

1.6  |CKOpPOCTb paBHOMEPHOIO IBU)KEeHHUS TeJla 110 OKPY>KHOCTU. HaripaBnenue
CKopocTU.PopMyJia /st BbIYMC/IeHUs] CKOPOCTH Yepe3 pajuyC OKPY>XHOCTU U ITepUof,
oOpartienusi: LleHTpocTpemMuTenibHOe yCcKopeHue. HarpasyieHue LIeHTPOCTPeMUTETbHOTO
yCKopeHus. PopMyiia /i1 BBIYMC/IeHUs YCKOpeHUs: PopMyiia, CBSA3bIBaroLLas [IepUoz U
JacTOTy OOpalljeHus:

1.7 [Macca. ITnotHOCTb BeljecTBa. @opMysia 151 BBIUUC/I€HUS IIJIOTHOCTHU:

1.8 |Cuna — BekTopHas pusnyeckas BeinunHa. CriokeHue CUj

1.9 |ABnenue unepuuu. Ilepsbiit 3akoH HeroTOHA

1.10 [Btopoii 3akoH HbtoToHa: CoHanpaB/ieHHOCTb BEeKTOpa YCKOPeHUsI Tesla U BeKTopa CHUJIbl,
eliCTBYIOIIeN Ha TeJlo

1.11 [B3aumopeiicTBue Tes. TpeTuii 3akoH HbroTOHA:

1.12 [I'peHue NOKOsI U TpeHUe CKOJIbKeHUsA. PopMyia [/ BBIYMC/IeHUS MOZYJIS CUJIbI TPeHUs
(CKOJIb)KEHUS:

1.13 [dedopmarius Tena. Yrpyrue u Heyrnpyrue aedopmMariyy. 3akoH yripyrou gegopMaruu
3aKkoH ['yka):

1.14 |BcemupHOe TAroTeHue. 3aKOH BCEMUPHOI'O TATOTEHUS:
Cua TsKeCTH. YCKopeHUe CBOOOZHOTO TafieHusl.
dopmyria [yis1 BBIYMC/IEHHST CHJTBI TsDKeCTH BO/M3M roBepxHocTH 3emiu: F = mg.
/IBr>keHUe miaHeT BOKpYT ComnHua. [TepBasi kocMuueckast CKOpocTb. HeBecoMoCTh 1
[eperpysKu

1.15 [Mimnysnbc Tena — BeKTOpHast (hr3nueckas BeJIMUMHa.
IMnynbC cuctemsl Tesl. VIsMeHeHue uMmitysbca. VIMIysbC CHJTb

1.16 [BakoH coxpaHeHUsl UMIY/bCa [/ 3aMKHYTOU CUCTeMBI Tes:

PeakTHBHOE IBVKEHHe




1.17

MexaHnueckast pabora. @opmyria /17151 BHIUMCIEHUST paOOThI CUJIBI:
MexaHuuecKass MOI[HOCTb:

1.18

KriHeTHyeckasi ¥ MOTeHLUa/IbHas SHeprusi. @opmyria Ajisi BBIUUC/IeHUs] KWHeTHUUe CKOM
DHEPIUH:

TeopeMa 0 KMHeTUUYeCKOW SHeprun. Popmyria Jjisi BBIYUC/IeHUs TIOTeHIMa/IbHOM SHeprun
Tesia, TOJHATOr0 Hasl 3eMJIEM:

1.19

MexaHnueckasi SHeprusi:

3akOH cOXpaHeHUsl MexaHn4yeCcKoU sHepruy. dopmysa fiJ1sl 3aKOHa COXpaHeHUs
MexaHU4eCKOM SHepruy B OTCYTCTBHe Cuil TpeHus: E = const.

[IpeBpalljeHrie MeXaHUUeCKOM SHePriuu MPU HaTMYUU CUJIbI TPEHUSI.

1.20

[IpocTbie MexaHU3MBbI. «30JI0TO€ TIPAaBU/I0» MEXaHUKH.

Prruar. MomeHT cusbl: M - Fl.

YcnoBue paBHOBecust pbiuara: [TofBM>KHBIN U HeMOABWKHBIN 0/10ku. KIT/] IpoCcThIX
MeXaHH3MOB,

1.21

/laBieHre TBEPLOIO TeJa.

DopMyJia /1J1s BbIYMC/IeHUs aB/ieHus TBEPJOro Tesa:
[laByieHue ra3a. ATMochepHoe JaBjieHue.
['viapocTathueckoe faBieHue BHYTPU JKUJKOCTH.
Dopmysia /11 BBIUKMC/IEHUS [JaB/leHNs] BHYTPU JKUAKOCTU:

1.22

3akoH ITackasns. ['MapaBinueckuii ripecc

1.23

3akoH Apxumena. @opMyiia AJist ONpeie/ieHusl BbITATKUBAKOLEH CUJIbI, JeUCTBYIOLLEN Ha
Tesio, MOrpy’>KEHHOE B XKUAKOCTh U/IM Ta3: YC/I0BUe I/1aBaHus Tefa. [11aBaHue cynoB u
BO3/1yXOIl/IaBaHue

1.24

MexaHnueckue KoyiebaHHUs. AMITIUTY/Ia, IEPUOJ, U YacToTa KosiebaHui. dopmyra,
CBSI3BIBAIOLI[Ast YACTOTY U TIepUO, KoieOaHuiA:

1.25

MaremarnueCcKuid U MPY>KUHHBIA MasiTHUKY. [IpeBpaliieHre SHepruu rpu KojebaTebHOM
BIDKEHUN

1.26

BaTyxatorue KonebaHus. BeiHyXeHHbIe KoneOaHust. Pe3oHaHC

1.27

MexaHuueckue BOJTHBL. [1pofio/ibHbIE U MOTIepeyuHbie BOTHBI. [ITMHA BOTHBI U CKOPOCTh
pacripoCTpaHeHust BOJTHBI:

1.28

3ByK. ['pOMKOCTH U BbicOTa 3ByKa. OTpakeHUe 3BYKOBOM BOJTHBI Ha TPaHUILIe JBYX Cpef.
[MHppassyK ¥ yabTpasByK

1.29

pakTuueckue paboThl

3MepeHue CpeJjHel IVIOTHOCTH BellleCTBa; apXUMeZl0BOW CUJIBL; KECTKOCTH NPY’KUHBI;
KO3 uIrieHTa TPeHUs CKOTbXXeHHUsT; Pa0OThI CUJIbI TPEHHUSI, CUJTBI YIIPYTOCTH; CpefHel
CKOPOCTH JIBMKeHHs1 OpycKa 10 HaKJIOHHOM I7I0CKOCTH; YCKOPeHUst OpycKa Ipy IBH)KeHUU
M0 HaKJIOHHOM TIOCKOCTH; YaCTOTHI M TeproAa KosilebaHWid MaTeMaThyeCKOro MasiTHUKa;
UacTOThI U Nepro/a KosebaHuH NPYKMHHOTO MasiTHHUKA; MOMEHTa CUJIbI, ZeHCTBYIOLIEero Ha
pbIuar; paboThl CUJIBI YIIPYTOCTH TIPH MOABEME TPy3a C TIOMOIIBIO HeTTOABKHOTO O/I0Ka;
paboThI CHJIBI YIIPYTOCTH TP MObEME I'Py3a C MOMOLIbIO MTOABWKHOIO O/10Ka.
lccnenoBaHye 3aBUCUMOCTH apXUMeJOBOM CHJTBI OT 00bEMa MOrpyKEHHOM UacTH Tea v OT
MIOTHOCTU XKUJKOCTH; He3aBUCHMOCTH BbITa/IKMBAIOLL[e CH/IBI OT MacChl TeJla; CUJbI TPEHUS
(CKOJTb)KEeHUS OT CHJIbl HOPMAaJ/IHOTO [JaB/IeHUs Y OT POZia TOBEPXHOCTH; CUJIbI YIIPYTOCTH,
BO3HHMKAIOLL[eM B TIPY)KKHE, OT CTelleH! JedopMaliiu MPY>KUHbI; YCKOpeHHs: Opycka oT yria
HAK/IOHA HarpaBJIsIoNe; repuo/ia (YacToThl) KoyleOaHUH HUTSTHOTO MasiTHUKA OT JJTUHbI
HUTH; I1eprofia KoslebaHUii PY>KMHHOTO MasiTHUKA OT MacChl I'Py3a U )KECTKOCTH MPYKUHBI;
1CCIeZlOBaHYe He3aBUCUMOCTH Mepro/a KomeOaHui HUTSHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka yC/0BUsl paBHOBeCHs pblyara

1.30

Ddusnyeckye siBJIeHNs B IPUPO/ie: PUMepbl ABM)KEHHS C pa3/IMYHbIMU CKOPOCTSIMHU B JKUBOU
1 He)XUBOM MPUPOJie, eliCTBYe CU/Ibl TPeHUS B NIPUPOZe U TeXHUKe, PU/IMBBI Y OTJIUBBI,




IBIDKeHH e IIJIaHeT ConnHeuHoi CHUCTEeMBbI, pedKTHUBHOEe JABHW)XeHHE >KMBLIX OPraHHN3MOB,
PbIYdlr' B TeJjie Ue/I0Be€Ka, B/IMAHUE aTMOC(bepHOFO JaBJ/IEHMA Ha >KUBOU OpraHuvsM, Il/laBaHHe
pr6, BOCIIpUATHE 3BYKOB >)XMBOTHBIMH, 3eMJ/IETPsACEHHE, CercMHUeCKUe BOJIHBI, [ITYHaMH, 3X0

1.31 [TexHuyecKre yCTPOWCTBA: CIIUAOMETP, AaTYMKU MOJ0KEHHs1, PACCTOSIHUS U YCKOPEeHUs,
MMHAMOMETp, MOAIIMITHUKY, PAaKeThl, PblUar, TIOABY)KHBINA 1 HETIOABYKHBIN O/T0KH,
HAK/IOHHAsI TUIOCKOCTh, TPOCThIe MeXaHU3MbI B OBITY, COOOIIAIOIIeCs: COCY/bl, YCTPOMCTBO
BOZIOTIPOBO/IA, TH/IPAB/IMUECKHI TIPeCc, MaHOMETpP, OapoMeTp, BLICOTOMEp, MOPILIHEBOMA
HACcoOC, apeoMeTp, X0JI0T, UCTI0/Ib30BaHUe y/IbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA

2.1  [OcHOBHBIE MONIOKEHUSI MOJIEKY/ISIPHO-KMHETUUeCKOM TeOpUU CTPOeHHs1 BeljecTBa. Mogenu
TBEPZOTO0, KUJKOTO M ra3000pa3HOro COCTOSIHUM BeljecTBa. Kpucrammueckie u aMopgHble
Tesla

2.2 |IBwkeHue yacTul] BewjecTBa. CBsi3b CKOPOCTU [IBUYKEHHUS UaCTHL] C TeMIIePaTypOH.
EpoyHOBCKOe /iBr>KeHUe, Auddy3ust

2.3 |CMauuBaHUe U KalWIspHbIe BIeHUs

2.4 [TemioBOe paclIMpeHUe U CKaTue

2.5 [TemuioBoe paBHOBecue

2.6  [BHyTpeHHsisi sHeprus. PaboTa U Terionepeada Kak crioco0bl H3MeHeH sl BHYTpeHHel
DHePIrUumn

2.7  |Bujpl Terionepesauu: TeIIONPOBOLHOCTb, KOHBEKLIUS, U3/TyYeHue

2.8 [HarpeBaHue U ox/ax/eHue Te/l. KomMuecTBO TeIIOThI. Ye/bHas TeIJI0MKOCTb:

2.9 [3aKoH coxpaHeHMs HEPryH B TEIUIOBBIX MpoIjeccaxX. YpaBHeHUe TeIIoBOro OaaHca:

2.10 [McnapeHue u KoHAeHcaLys1. Vi3MeHeHre BHYTpeHHel SHepruu B MpoLiecce UClapeHus u
KoHZeHcalu. KumeHue )XUIKOCTH. Y/iesibHasi TerioTa napoodpasoBanusi: L = Q/m

2.11 [BnaxxnocTh BO3ayxa

2.12 [[TnaBneHue u KpucTaaiv3auys. Vi3aMeHeHre BHYTpEHHEN SHePruu MpH I/1aB/IeHUH U
KpYCTa/I/IM3aLiy. Yie/ibHasl TeljioTa I/1aB/IeHus:

2.13 [BHyTpeHHsIs 5Heprusi CropaHus TOIUIMBA. YAe/bHasl TeioTa CropaHus Tormea: q = Q/m

2.14 [[TpuHLMITEI PaOOTHI TEMJIOBLIX Aurareneid. KI1/] TerioBoro gBUratesis

2.15 [[TpakTrueckue pabOThI
l13MepeHMe yie/IbHOM TeMJIOEMKOCTH MeTa/UTMUeCKOro LIUINH/PA; KOIMYeCTBa TeIJIOThI,
[MO/TyUeHHOTO BOJOM KOMHATHOW TeMIiepaTyphbl ((MKCHPOBAHHOM MacChl, B KOTOPYIO OIYyIlleH
HarpeTbIy LWIMH/P; KOJIMYeCTBa TeI/I0Thl, OTAAHHOIO HarpeTbIM LIWIMHAPOM, NOC/Ie
OITyCKaHUS ero B BOJY KOMHAaTHOM TeMIieparypbl; OTHOCUTE/IbHOM BIIaXKHOCTU BO3/yXa;
yZe/IbHOW TeIUI0ThI TU1aB/ieHus 1bja. ViccienoBanye W3MeHeHYsl TeMIepaTypbl BOJbI IIPU
Pa3/IMUHBIX YCIOBUSIX; SIBJIEHUS TerslooOMeHa TIpy CMeLlIMBaHWM XOJIOHOU U ropsiueii BOAbI;
[poliecca UCrapeHus

2.16 |dusmyeckue siBIeHUs B IPUPO/e: IIOBEPXHOCTHOE HaTSDKeHUe U Kallu/UIIpHbIe SIBJIeHUS B
[IpUpO/ie, KPUCTa/Ibl B IIpUpoJe, usnydeHre CosHLa, 3aMep3aHue BOL0EMOB, MOpPCKUe
Opri3bl; 0Opa3oBaHUe POCHI, TyMaHa, WHesl, CHeTa

2.17 [TexHnueckue yCTPOMCTBA: KallWUIAPhI, IPUMephI UCITI0/Ib30BaHUSI KPUCTAJIIOB, YKUKOCTHBIN
TepMOMeTP, JaTuMK TeMIlepaTyphbl, TEPMOC, CUCTeMa OTOI/IeHUS] JOMOB, TUTPOMETDSI,
MCUXPOMETp, TlapoBasi TypOrHa, ABUTaTe/lb BHYTPEHHEro CropaHus

3 O/IEKTPOMAT'HUTHBIE ABJIEHUA

3.1 [Dnekrpusauus Tes. [IBa BUA 3/1eKTPUUECKUX 3apsi[i0B

3.2 |B3auMojeiicTBYe 3apsKeHHbIX Tesl. 3akoH KysoHa

3.3 [BaKkOH COXpaHeHUs 3/1eKTPUUYEeCKOro 3apsza

3.4 [DnekTpuueckoe rosne. HanpsykéHHOCTh 3/1eKTprUYeCKoro rnoJst. [IpuHLmn cynepno3vuuun




HJIEKTPUUEeCKUX T0/1el (Ha KaueCTBEHHOM YPOBHE)

3.5 [Hocutenu 3neKTpuuecKkux 3apsizioB. [elicTBUe 3/1eKTPHUUECKOTO T0JIsl Ha 3/1eKTprUUecKue
Bapszbl. [IpOBOJHUKY U IU3/I€KTPUKU

3.6 [[loCTOsIHHBIM 3/1eKTpUUYECKUM TOK. [leliCcTBUS 3eKTpruueckoro Toka. Cusa Toka.
HarpsokeHue.

[=qg/t,U=A/q

3.7 |DneKkTpuueckoe CONPOTUB/IEHUE. Yie/lbHOe 3/IeKTPUYeCKoe COIPOTHUB/IeHUe:
R = pl/S

3.8 Bakon Oma a5 yyacTka snekrpuyeckont enu: I = U/R

3.9 [[TocnenoBarenbHOE coeMHEHME TIPOBOJHUKOB:

[TapasnensHOe coefiiHeHVe IPOBOJHUKOB PABHOIO COMPOTHB/IEHUS:
(CMelllaHHbIe COeIMHEeHNs IPOBOJHUKOB

3.10 [Pabora 1 MoIHOCTE 31eKTpudeckoro Toka. A = Ult, P = Ul

3.11 [3akoH [Ixoyns — JleHia:

3.12 [OnpeIT OpcTesa. MarHuTHOe 10J1e PSIMOTo IMPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
MHIYKLN

3.13 [MarHuTHOe 1oJie TIOCTOSTHHOTO MarHuTa. B3aumo/elncTBre MoCTOSHHBIX MarHUTOB

3.14 |[elicTBe MarHUTHOTO T10Jis HAa TIPOBOJHUK C TOKOM

3.15 |OnbiTel ®apajes. SBneHue 3neKTpoMarHuTHOM uHAYKUUK. [IpaBusio JleHia

3.16 [[IpakTHueckue pabOThI
l13MepeHMe 3/1eKTPUUYeCKOr0 CONPOTUBIIEHUS PE3HUCTOPA; MOLJHOCTH 3JIEKTPUYECKOro TOKa;
pPabOThI 37IEKTPUUECKOTO TOKA.
lIccnenoBaHre 3aBUCHMOCTH CUJIbI TOKA, BO3HHKAIOLLIEr0 B IPOBOJHUKE (Pe3UCTOPHI,
[TaMITOUKa), OT HaMpsDKeHUs Ha KOHLIaX MPOBOAHUKA; 3aBUCUMOCTU COTIPOTUB/IEHUS OT
[JIVHBI [TIPOBO/IHYKA, TUIOLIAY ero MONepevyHoro CeyeHus U yeIbHOTO CONPOTUBJIEHUS.
[IpoBepka npaBusia Jj1s1 571eKTPUUYECKOr0 HarlpsyKeHUs TP M0CJ1ej0BaTe/IbHOM COeJMHEHUU
[IPOBOJHUKOB; ITpaBuU/ia JJ1s CH/IbI 3JIEKTPUUECKOro TOKa MY Napasule/lbHOM COeJUHEeHUU
[MPOBOAHUKOB (Pe3UCTOPhI U JITaMITOUKa)

3.17 (®usnueckue siBJeHUs B TIPUPO/ie: d/IeKTpUUeCcKUe siBjieHusi B aTMocdepe, 371eKTpUUYeCTBO
PKUBBIX OPraHM3MOB, MarHUTHOE T0J1e 3eMJ/IH, peii( MoJ0CcoB, pOJib MATHUTHOTO T0JIS JJ15
PKU3HU Ha 3emJie, TIOJIIPHOe CUsIHUe

3.18 [TexHuueckue yCTPOMCTBA: 37IEKTPOCKOII, aMIIEPMeTp, BOJILTMETP, Pe0CTaT, CYETUMK
D/IEKTPUUECKOU YHEPTHH, S7IEKTPOOCBETUTE/IbHBIE TPUOOPHI, HarpeBaTe/TbHbIe
D/IEKTPOTPUOOPHI (TIpUMepHI), 37IeKTprUUeCKYe TIPeI0XPaHUTe T, 1eKTPOMarHuT,
B/IeKTPOZABUraTesb MOCTOSTHHOIO TOKA, TeHepaTop MOCTOSTHHOTO TOKA

3.19 [DnekTpomarHuTHBIe BO/HBI. [IIKaia 3/meKTpoOMarHuTHBIX BOTH

3.20 {lyueBas mofenb cBeTa. IIpsmonnHeliHOe pactipoCcTpaHeHye CBeTa

3.21 [3akoH oTpakeHMs cBeTa. [110CKOe 3epKaio

3.22 [[IpenomsieHre cBeTa. 3aKOH IIpeIOMJIeHHs CBeTa

3.23 |ducnepcus cBeta

3.24 Vlun3a. Xog ayueit B iMH3e. POKYCHOe pacCTosiHUe JTMH3bl. OnTHYecKas cusia JUH3bE: D =
1/F

3.25 [[na3 kak ontrueckast cucrtema. OnTrueckrie MpuOOpsI

3.26 [[TpakTrueckue pabOThI

[13MepeHre ONTHUECKOM CHJTBI COOMpArOLIield IMH3bI; (POKYCHOTO pacCTOsIHUS coOrparoreit
TMH3bI (TI0 CBOMCTBY paBeHCTBA Pa3MepoB TpeiiMeTa U n300pakeH s, KOTa rpeaMeT
pacriosiokeH B IBOMHOM (hOKyce), TIoKa3aresisi pesioM/IeHUs] CTeK/a.

[ccegoBanye CBOMCTBA M300pakeHHsl, IOy YeHHOrO C IOMOILbI0 COOMparOILei IMH3bI




li3MeHeHHA Cl)OKYCHOFO PaCCTOSAHHMA ABYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJjld
[Tpe/JIOMJIEHHA CBETOBOI'O Jiy4da OT YyIJla IMaJe€HHWs Ha I'PaHHULIE «BO34YyX — CTEK/I0»

3.27 |dusuyeckue sBieHUs B ripupoge: 3atMenus CosHLa U JIyHsl, [jBeTa TeJl, ONTHYecKue
iB7IeHNsI B atMocdepe (1jBeT Heba, pedpakiiys, pagyra, MUpax)

3.28 [TexHUuecKHe yCTPOMCTBa: OUKH, IEPUCKO, (hoToarrapar, OonThYeckue CBeTOBO/ bl

4 KBAHTOBBGIE ABJIEHUA

4.1 |PagnoakTUBHOCTb. Anb(a-, beTa-, raMMa-u3nyueHus. Peakiuu anbda-u 6eta-pacraja

4.2  [OnbiTel Pe3epdopga no paccesHuto anbda-yactull. [11aHeTapHasi Mozie/ib aToMa

4.3 |CocraB aTOMHOIO s7pa. M30ToI1bI

4.4 [[Tepuop nosypacnaja aTOMHBIX Sep

4.5 |nepHble peakjuu. 3aKOHbI COXpPaHEHUWs 3apsiJ0BOr0 ¥ MacCOBOT'O YUCe

4.6 |®Pu3nueckKue sIBJIEHUS B IPUPOJe: eCTeCTBeHHBIN paJ0aKTUBHBIN (DOH, KOCMUYeCKHe JTyUH,
PaZii0aKTUBHOE U3/TyueHre IIPUPOHbIX MUHEePasIoB, JeiCTBre PaJiJMOaKTUBHBIX U3/TyYeHU
Ha OpraHu3M YesioBeKa

4.7 [TexHHWYeCKHe yCTPOUCTBA: CLIEKTPOCKOI, MHAWBU/ya/IbHbIN 03UMeTp, KaMmepa BuibcoHa,

si/lepHasi SHepreTyka
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