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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 110 (U3MKe Ha YypOBHE OCHOBHOTO o00iiero o6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TOJIO)KeHWM U TpebOoBaHUM K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTe/bHOW TPOTPaMMbI, Ipe/ICTaB/IeHHBIX B
dI'OC 000, a Takxke ¢ yuéTtoM degepanbHOI paboueit mporpaMMbl BOCITUTAHUS U
Konrenimu riperniofjaBanusi yuebHoro npeameta «Pusnka».

[lporpamma 110 ¢H3MKe Ha YypOBHe OCHOBHOro 00iiero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWW W TpeOOBaHWI K pe3ysbTaTaM OCBOEHHs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/bHOW MPOTPaMMBbl, IIPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yueToM deepanbHON paboueit MporpaMMbl BOCITUTAHUS U
KOHIIEMIMH TIPero/jaBaHus yuebHoro npeamera « DU3uKa».

CopepxaHuve TmporpaMMbl 10 ¢U3MKe HarpaBieHO Ha (OpMHUpOBaHUE
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCS ¥ OpraHM3aldi0 H3y4YeHUs
¢bu3MKN Ha [eATeNbHOCTHOW OCHOBe. B miporpaMme 1o ¢u3vKe YUHUTHIBAHOTCS
BO3MOJKHOCTM yueOHOro mpegMera B peanusaiuu TpeboBanuii ®I'OC 00O k
TJIAHUPY€EMbIM JTMYHOCTHBIM M MeTarpeZMeTHBIM pe3y/ibTaTaM 00yueHHs], a TaKxkKe
MeXIpeZMeTHbIe CBSI3W eCTeCTBeHHOHAYUYHbIX YyueOHBIX TpeJMeTOB Ha YypOBHE
OCHOBHOTO 0011]er0 00pa30BaHMS.

[TporpammMa 1o (u3uKe ycTaHaB/IMBaeT pacrpezesieHrue yueOHOro Matepuasnia
o rogam obyueHus (o Kjaaccam), TipejjiaraeT MPUMEpPHYHO 10C/ef0BaTe/IbHOCTh
W3y4eHusi TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHS MPEeAMETHOTO COJep>KaHUsS U
ydJeTe BO3paCcTHBIX 0COOeHHOCTel 00yJaroImXcsl.

[MporpamMma 1o (u3uKe pa3paboTaHa C 1ie/IbI0 OKa3aHWs MeTOAUuYecKoi
TIOMOIL[Y YUUTEJTI0 B CO3AaHMU paboyeli MpOrpaMMel 110 yueOHOMY TIpeiMeTy.

dusmKa SIB/ISETCS CUCTeMO0OPa3yIOIUM [I/Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, MIOCKO/IbKY (hM3HUeCcKre 3aKOHBI Jie)KaT B OCHOBe TMPOLIeCCOB U SIBJIEHUH,
M3yJaeMbIX XUMuel, Orosiorvelt, acTpoHoMUel U (pr3nueckoii reorpadueil, BHOCUT
BKJIa/l B €CTECTBEHHOHAayUHYH) KapTHUHY MHpa, TIpPeJoCTaB/seT Haubosiee siCHbIe
oOpa3ifpl MpUMeHeHWs] HayYHOT'0 MeTOZa T03HaHWsA, TO eCTh criocoba rmomydeHus
JIOCTOBEPHBIX 3HAHUM O MUpe.

OpHa W3 T/IaBHBIX 33j/jau (hU3MUYeckoro obpa3oBaHUsI B CTPYKType 00iijero
oOpa3oBaHusi COCTOMT B (DOPMHUPOBAHUM €CTeCTBEHHOHAYYHON TPaMOTHOCTH U
WHTepeca K HayKe y 00yuaroIuxcs.

W3yyenne ¢u3mkd Ha 0a30BOM YpOBHe TpeAriojiaraeT OBJajieHue
C/IeAYIOIIMMYA  KOMIIETEHTHOCTSIMHM, XapaKTepPU3YIOIIUMU eCTeCTBeHHOHAYUHYHO
IPaMOTHOCT:

e Hay4HO OOBSICHSTH SIBJIEHUS,

e OL|eHWBaTh U MIOHUMAaTh 0COOEHHOCTH HAYYHOT'0 UCCIe/JOBaHMUS;



HWHTEePIIPpeTHUPOBATh AdHHbIE XM MCII0/Ib30BATh HAYYHEbI€ JOKa3aTe/IbCTBa AJId
mo/yiyyeHusd BbIBOJOB».

Lenn wu3yueHusi (U3MKA Ha YpPOBHE OCHOBHOTO 00iero ob6pa3oBaHus
oripejie/ieHbl B KOHLEMLIMM TperofiaBaHusi yuyeOHoro mpeamera «®dusnka» B
oOpa3oBaresibHBIX OpraHu3aiusax Poccuiickoii ®efepaiyiv, peann3yroLUUX
OCHOBHBIe 0011]e06pa3oBaTe/ibHbIE IPOTPAMMBI.

ey n3yueHus: GU3MKU:

npuoOpeTeHre WHTepeca YW CTpPemsieHHs O0ydaroluxcss K HaydyHOMY
W3yUYeHUIO0 TIPUPO/Ibl, pa3BUTHE UX UHTE/JIEKTyalbHbIX U TBOPUYECKUX
CIIOCOOHOCTe};

pa3BuUTHe Mpe/ICTaB/eHUH 0 HAYUHOM MeTOo/ie TI03HaHUsI U (D)OpMHUpPOBaHUE
WCCJIeJ0BaTe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;
dbopMUpOBaHWEe HAayyHOrO MMPOBO33DEeHUs] KakK pe3y/bTaTa H3y4yeHUs
OCHOB CTPOeHUsI MaTepyu U (hyHJaMeHTa bHbIX 3aKOHOB (DU3UKU;
dbopmuUpoBaHMe TpeJCTaB/JeHU O PO (PU3WKU [Jis pa3BUTUS [IPYTUX
eCTeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTHN;

pa3sBUTHE  TIPEJICTABJIeHUA O  BO3MOXKHBIX  cdepax  Oyayiei
ripodeCCUOHA/ILHOM [leATe/IbHOCTU, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K
JanbHeueMy 00yueHUIO B 3TOM HarlpaBJ/IeHUHU.

HocTkeHWe 3THUX Iiejiel TMporpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOI'O
ob1riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoLUX 3a/1ayu:

npuobpeTeHrWe 3HAaHUH O JUCKPETHOM CTPOEHUM BeIeCTBa, O
MEeXaHUYECKUX, TeIIOBBIX, 3JIeKTPUUYECKHUX, MarHUTHBIX M KBaHTOBBIX
ABJIEHUSX;

nprobpeTeHHe YMEHHUM OIMUChIBaTh U OOBSACHATH (PM3UUECKHE SBJIEHUS C
WCIIO/Tb30BaHUEM IT0/TyYeHHbBIX 3HAHUH;

OCBOEHHE METOJIOB peIlleHHs] TPOCTEeMIIINX pacyeTHbIX 3aJau C
HCTI0/Th30BaHUEM (bu3nUeCcKuX Mo/Iesnew, TBOPUYECKHUX U
MPAaKTUKOOPUEHTUPOBAHHBIX 3a/]au;

pa3BUTHE YMeHUN HaOJIr0jaTh IPUPOAHBIE SIBJIEHUSI U BBITIOJHATD OIIBITHI,
nabopaTopHble paboTbl UM  3KCMepUMeHTa/lbHble HWCCAeI0BaHUS C
HCTI0/Th30BaHHEM U3MEPUTEe/TbHBIX IPHO0POB;

OCBOEHHE MPUEeMOB paboThl C MH(pOpMaler GU3NUECKOT0 COepKaHMs,
BKJTFOYast MHPOPMALIMIO O COBPEMEHHBIX JOCTH)KEHUSIX (PU3UKH, aHA/IU3 U
KPUTHUECKOe OlleHHBaHre WH(MOpMaI[1H;

3HAaKOMCTBO €O cepamu 1ipodheCcCHOHATLHOM /1eATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTUSIMM, OCHOBAHHBIMU Ha
JNOCTIKEeHUSX (hU3MUeCcKOl HayKH.



OOb11jee yKC/I0 YaCOB, peKOMEHJOBaHHBIX Zjis u3yueHus: (GU3MKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJje/t0), B 8 kiacce — 68
yacoB (2 uaca B Hefemwo), B 9 kmacce — 102 uyaca (3 yaca B Hejes0).

[TpennaraemMelii B TIporpaMMe 1o (GH3MKe TiepeueHb 1ab0paTOpHBIX paboT U
OTILITOB SIBISIETCSI PEKOMeH/|aTe/IbHbIM, YUUTe/Ib fiejiaeT BbIOOD TIpU MpOBeAeHUU
7abopaTOpHBIX PabOT W OIBITOB C yYeTOM HWHAMBUAYa/JbHBIX 0COOeHHOCTeH
00yuaroIuxcs, CIUCKa SKCIIePUMEHTAbHBIX 3aZlaHWH, ITpe/jlaraéMbIX B pPaMKax
OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 10 (pu3mKe.



COAEPXXAHUE OBYUEHUA

7 KIIACC
®du3uKa 1 eé posb B MO3HAHUM OKPY)KaK0LIero Mupa.

®dusrvka — Hayka O npupoge. fByenus npupofbl. dPu3nuecKue SBJIEHUS:
MeXaHUYeCKue, TerioBble, 31IeKTPUUeCKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

du3nueckre BenMUUHBLL. M3mepeHue (Qusnueckux BenuuudH. Ddusnueckue
nipubopsl. [TorpemHOCTL U3MepeHnit MeXkyHapoiHasi CUCTeMa eUHMII.

Kak ¢usmka u [Apyrve ecTecTBEHHble HAyKuM H3y4yalOT [pPUPOJY.
EcTecTBeHHOHayuHbIM MeTOJ| TIO3HaHHWsS: HaOMIOJeHHe, TMOCTaHOBKA HAy4YHOTO
BOTIPOCA, BBIIBWKEHHE TUIOTe3, SKCTIEPUMEHT 10 TTPOBEpKe TUTOoTe3, 00bsICHEeHHe
HabstojaemMoro siBjieHusi. Onmcanve GU3MUeCKUX SIBJIEHHH C TIOMOIIBI0 Moziesieit

demoncmpayuu.

1. MexaHuuecKde, TelJIOBble, 3JIEKTPUUECKUE, MarHWTHbIe, CBETOBbIE

SIBJIEHUS.

2. ®usnyeckre NpyUOOPHI U MpoLieypa MPSMBIX W3MepeHUM aHa/IOTOBLIM U

1[1(POBLIM PUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

1. OrmpefesieHue LieHbI Ae/ieHus IIKa/lbl U3MePUTeIbHOTO rpubopa.
N3mepeHure pacCTOSTHUAM.

N3mepenne 00bEMa >KUJKOCTH 1 TBEPAOTO TeJla.

OrnipefiesieHre pasMepoB MaslbIX TeJl.

N3mepenue TemriepaTypbl TpPU MOMOLIY >KUAKOCTHOIO TepMOMeTpa U
JlaTYMKa TemIiepaTyphbl.

A

6. IlpoBemeHre KMCCIeOBAHMS TI0 TPOBEPKE THITOTe3bl: JA/TLHOCTh TOJETa
IIIapHKa, IMyIeHHOr0 TOPU30HTAIbHO, TeM 0O0JIbIlle, ueM OOJIbIlle BBICOTA
TycKa.

IlepBOHAYa/IbHbIE CBEICHHsI 0 CTPOEHUH BeIleCTBA.

CTpoeHue BelllecTBa: aTOMbl M MOJEKY/bl, WX pa3Mepbl. OIBITHI,
ZIOKa3bIBaloIIe AVNCKPETHOe CTPOeHHe BelleCcTBa.

Iewkenre uactui] BeinectBa. CBsI3b CKOPOCTU [BWKEHUs UACTHI] C
Temriepatypoi. BpoyHoBckoe apwkenue, auddysus. B3auMopelicTBHe YaCTHI]
BEIIleCTBA: MPUTSDKEHUE U OTTa/IKUBAHUE.

ArperaTHble COCTOSIHMSI BEILeCTBA: CTPOEHME ra30B, >KUIKOCTEH U TBEP/bIX
(KpuCTa/IMueckux) Tesl. B3avMOCBSI3b MeXXIy CBOWMCTBAMH BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM CcTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI BO/IBI.

Hdemoncmpayuu.

1. HabmromeHrie OpOYHOBCKOTO JIBV>KEHHSI.

2. Habmogenue quddysuu.



3. Habmogenue  sB/ieHUM,  OOBSICHSIONIUXCA  TIPUTSDKEHHUEM WM
OTTaJKWUBaHUEM YaCTHUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka [AuameTpa aToMa MeTOAOM PpsAfOB (C  MCIOJIb30BaHUEM

dboTorpaduii).

2. OmbIThI 110 HAOFOZEHUIO TETJIOBOT'O PACLLIMPEeHNs Ta30B.

3. OTrbIThI 110 0OHAPYKEHHIO 1eMCTBUSI CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

JIBMOKeHUe ¥ B3aMO/ieliCTBUe TeJl.

MexaHuueckoe [ABWXKeHUe. PaBHOMepHOe U HepaBHOMEDHOe [BW)KEHUe.
Ckopoctb. CpeHsisi CKOPOCTh NPU HEPAaBHOMEPHOM [BMKeHUU. Pacuer mytu u
BpeMEeHMU JIBMIKEHUSI.

fBneHve wvHepuuu. 3aKOH WHepUUU. B3avmonencTBHe Ten Kak IMpPUUYMHA
V3MeHeHUs CKOPOCTH [IBWDKeHUsi Tejl. Macca Kak Mepa WHEpPTHOCTU TeJa.
[TnotHOCTh BellecTBa. CBsA3b IJIOTHOCTHM C KOJIMYECTBOM MOJIEKY/l B €[UHULIE
obbemMa BelecTBa.

Cua Kak xapakTepucTHKa B3auMoZeucTBusl Tesa. Cuja yrpyrocTd M 3aKOH
I'yka. M3mepeHue Cuibl C TIOMOLIBIO AUHAMOMeTpa. fIBjieHUe TArOTeHUs U Cuila
TsokecTu. Cujia TSDKeCTy Ha pyrux ruiaHetax. Bec tena. HeBecomocts. CriokeHue
CWJI, HamnpaB/eHHbIX M0 OAHOW mpsiMou. PaBHozelcTByroWas cun. Cua TpeHus.
TpeHure CKOJIb>)KeHUs U TPeHUe TIOKOs1. TpeHre B MPUPO/Jie U TEXHUKE.

demoncmpayuu.

Hab/roieHre MexaHU4eCcKoro ABMKeHUs Tea.
N3mepeHre CKOPOCTH MPSIMOJIMHEWMHOTO IBMYKEHUSI.
HabntoeHue siBieHUs] UHEPLIWH.
Habro/jeHre n3MeHeHHUs] CKOPOCTH TIPYU B3aUMO/I€MCTBUH Tel.
CpaBHeHHe Macc I0 B3aUMO/IeHCTBUIO TeJl.
. CnokeHue CuJ/, HaNpaB/€HHBIX 10 OZJHOUW MPSIMOM.
JlaBopamopHble pabombl U ONbIMbL.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOT'O ABWXeHUs (1l1lapyuKa B XKUIKOCTH,
MO/Ie/Iv 37IeKTPUUYeCKOT0 aBTOMOOW/ISI U Tak Jjasee).
2. OmnpeneneHve cpefiHeil CKOPOCTU CKOJIb)KeHUs OpyCKa WM 1lapvka Iio
HAKJIOHHOM TJIOCKOCTH.
3. OripefiesieHre TJIOTHOCTH TBEPAOIO TeJa.
4. OnbIThl, JeMOHCTPUPYIOIIIME 3aBUCHMMOCTb pacTsbkeHUs1 (JgedopMariyn)
TIPY>KUHBI OT TIPUI0’KEHHOUW CUJIBI.
5. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJ/Ibl TPEHUSI CKOJIb)KEHUS OT
Beca Tejla U XapakTepa COTNpPHKACAIOIIUXCs IOBEPXHOCTEH.
JlaB/ieHHe TBEPABIX TeJI, )KUJKOCTeH 1 ra3os.

—

A



Haenenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus aBaeHus. JlapieHue rasa.
3aBUCHMOCTb [laBjieHUs1 Ta3a OT obbeMa, TemmepaTyphl. [lepemaua zaBieHus
TBePAbIMU TejlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackana. [IHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh [JaBJeHUs >KUJKOCTH OT TJyOuHBI I'MapocTtathueckuit
napagokc. Coobiijatorecs: cocy bl ['MpaBinuecKyie MeXaHu3Mbl.

Atmochepa 3emnu U atmocdepHoe JaBijieHue. [IpyUuuHBI CylileCTBOBaHUS
BO3/yIIHOM 000/0uky 3emu. OnbiT Toppuuenmu. M3mepeHue atMochepHOTro
JlaB/ieHUsi. 3aBUCUMOCTb aTMOC(HEPHOT0 aB/eHUsI OT BbICOThI HaJl YDOBHEM MOPSI.
[Tpubops! 1151 ©3MepeHust aTMOC(epHOTo JjaBeHMUs.

[HericTBue >XKUAKOCTH U ra3a Ha MOrpy>KeHHOe B HUX Tes0. BrITanKkuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [1naBanue Ten. Bo3ayxomnsaBaHue.

demoncmpayuu.
3aBMCUMOCTb [laBJIeHUs ra3a OT TemIlepaTyphl.

Ilepenaua faBieHUs KUIKOCTBIO U Ia30M.

Coobrjaroliiyecst CoCy/ibl.

I'mapaBamMyeckuy mpecc.

[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaBIeHUsl.

3aBHCHMOCTb BbITaJIKMBAIOIIel CH/bl OT 00bEMa MOrpy>KEHHOM UacTH Tesia
Y TVIOTHOCTU >XKUJKOCTH.

AR i

N

PaBeHCTBO BbITATKMUBAOIIEM CUJIbI BeCy BbITECHEHHOMN XKUAKOCTH.
YcioBHe M1aBaHUs TeJl: TiJIaBaHWe WM TTOTPY’KeHHe TeJl B 3aBUCHMOCTU OT
COOTHOIIIEHUS TIJIOTHOCTeN Tesla U XKUAKOCTH.
JlabopamopHble paGombl U ONbIMbL.
1. WccnenoBaHue 3aBUCMMOCTU Beca Tejia B BojZie OT 00bEMa MOrpyKEHHOM B
YKUIKOCTDb YaCTH TeJia.
2. OrnipegesieHne  BbITAJIKMBAOIIEd  CW/bL, JIEMCTBYIOLLEM Ha  TeJo,
TIOTPYKEHHOE B >KUIKOCTb.
3. IlpoBepka He3aBUCHMMOCTHU BbITA/IKUBAIOLLlel CUJIbI, 1eHMCTBYIOLIei Ha TeJlo
B )KMJIKOCTH, OT MacChI TeJia.
4. OrMbIThI, [AeMOHCTPUPYIOILMe 3aBUCUMOCTh BBbITA/JKUBAIOIIEN CHUJIBI,
JefCTByIOIel Ha Te/Io B XKUAKOCTU, OT 00BbEMa MOTPY>KEHHOM B XKUIKOCTh
YacTH TeJa ¥ OT TVIOTHOCTH >KUJKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WIA KOHCTPDYUPOBaHWe JIOAKA W
oripeziesieHue eé rpy3onobEMHOCTU.
PaboTa 1 MOLIHOCTh. JHEpPrus.
MexaHunueckasi paboTta. MOIIHOCTb.
[TpocTbie MeXaHW3MbBI: pbluar, OJIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuIO
paBHOBecHs1 pbiuara. [IpyMeHeHue paBr/ia paBHOBeCHs pbluara K 0J/10Ky. «30/10Toe



ripaBuio» MexaHuku. KoadduimeHT nosesHoro geiictBus (aanee — KIT1/1) mpocThix
MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuueckasi 3Heprusi. KuHeTHMueckass UM TIOTeHI[Ma/bHas SHEPrHs.
[TpeBpalljeHe OIHOTO BU/la MEXaHUYECKOW SHEPTUU B IPYTrOW. 3aKOH COXpaHeHUs
SHEPTrUU B MeXaHUKe.

demoncmpayuu.

1. [IpyuMepbl MPOCTBIX ME@XaHHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpepeneHue pabOThI CH/IbI TPEHHS TTPU PAaBHOMEPHOM JBVKEHUU Tejla T10

TOPHU30HTAIbHOU MTOBEPXHOCTH.
2. WccnepoBanue ycioBui paBHOBECHS pblyara.
3. M3mepenue KII/] HaKJTOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHa COXpaHEHUs] MeXaHUUeCKOU SHePTrUu.
8 KVIACC

TernioBbie AB/ICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEeHUs
BeljectBa. Macca M pasmepnsl aTOMOB YW MOJieKy/. OTbIThI, MOATBEPXKAarolye
OCHOBHbIE M0JIOXKEHHUSI MOJIeKY/IIPHOKUHETUUYECKOU TEOPUHU.

Mogem TBEPAOTO, >XMAKOTO Y Ta3000pa3HOTO COCTOSIHUM BeIllecTBa.
Kpucranmueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Ta30B, >KUJKOCTEN U
TBEDJIX TeJl Ha OCHOBe TIOJIO)KeHUM MOJEeKYIsIPHO-KUHEeTUUEeCKOM TeOopuH.
CmauvBaHMe U KanWUISIpHbIe siBieHus. TerioBoe paclliipeHue U CKaTue.

Temneparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
TeTjIonepeziaua ¥ coBepiiieHre paboThl. Busibl Teryionepe/jaun: TeTrI0NMpOBOAHOCTD,
KOHBEKLIUS, U3/IyueHue.

KomuuecTBO TerioTel. Y/e/lbHas TeNI0éMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro 0OasaHca. IlnaBneHwe
OTBep/ieBaHHWe KPUCTA/VIMYeCKUX BeleCTB. Ye/abHasd TerioTa I/IaB/IeHus.
[Tapoobpa3zoBanure u KoHAeHcalus. Mcrmapenue. Kumenue. YpenbHasi Teriora
napoobpa3oBaHus. 3aBHCHUMOCTb TeMIIEpPATypbl KHIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxxHocTs Bo3ayXa.

OHeprus TOIUIMBA. Y [ie/ibHasi TeryioTa CrOpaHusl.

[Tpunimrel paboThl TerioBbix aAurareneid KIIJI TerioBoro JBuraresis.
TeryioBble ABUTraTeM U 3all{MTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpalljeHUs1 SHEPTHUU B TeIJIOBbIX TpOoLieccax.

demoncmpayuu.

1. HabmopeHrie OpOYHOBCKOTO ABV>KEHHSI.
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9.

Habsmogenue auddy3uu.

HabstojeHue siBjieHU CMauvBaHUS U KalTAJUISIPHBIX SIBJIEHU.
HabnroieHure TeroBOro paciivpeHus Tel.

Vi3MeHeHUe AaBjieHUs rasa Mpu U3MeHeHWH 00bEéMa M HarpeBaHUM WJIH
OXJTKIeHUU.

[TpaBusia ©3MepeHUs TeMIlepaTyphl.

Bujpe! Terionepesauu.

Ox/a)keHre py COBepIIeHNH PabOTHI.

HarpeBanue npu coBepiiieHU: paboThl BHEIITHUMU CHTAMH.

10.CpaBHeHHe TeMI0EMKOCTEH pa3/IMUHbIX BelleCTB.
11.HabmoieHrie KUTIeHUsI.

12.HabmroieHrie TIOCTOSTHCTBA TeMITePATYPhI TIPU TI/IaB/I€HUH.
13.Mojie/ii TeMI0BbIX ABUATATe/IeM.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

OnbIThI 110 0OHAPY>KEHHIO JeHCTBUSI CUJT MOJIEKYJISIPHOTO TPUTSDKEHUSI.
OnbITHI 1O BBIPAIMBAHUIO KPUCTAJIZIOB IOBAPEHHOM COJTM WX Caxapa.
OmnbIThl 10 HAOMIOEHUIO TEIJIOBOTO PACIIMpPeHUsi Ta30B, XKUIKOCTel U
TBEPAbIX TeJl.

OnpejeneHyve faByieHus: BO3Ayxa B OasyioHe LITIpULIA.

OnbITHI, [JE€MOHCTPUPYIOIME 3aBUCUMMOCTh JaBJeHHUs BO3JyXa OT ero
00bEMa 1 HarpeBaHUsI WU OXJIaXK/eHUsl.

[TpoBepka rumnoresbl JIMHENHON 3aBUCUMOCTH JJIMHBI CTO/IOMKA KUAKOCTH
B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.

HabntomeHve wu3MeHeHMsi BHYTpeHHel 5JHeprud Tejia B pe3y/bTare
Tervionepejaud ¥ paboTbl BHELLIHUX CUJI.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyeit BoJbl.

OmnpezesileHe  KOJMYECTBA  TEIUIOTbI, TIOJIyYeHHOIO  BOJOM  IPH
TeryioobMeHe C HarpeThbIM MeTa/l/TNUeCKUM LIWTUHPOM.

10.0OnpeneneHve ye/IbHOM TEIJIOEMKOCTU BelleCTBa.

11.HccnenoBanue npoLjecca ucrapeHus.

12.0npepeneHre OTHOCUTETBHOW BJI&KHOCTHU BO3/yXa.

13.0npegenenyve yaeabHOU TEIUIOTHI T1aB/IE€HUS JIb/A.

J/IeKTpUUYeCKHe U MarHUTHBIE SIB/ICHUS.

Onektpusaius Ten. [IBa pojla 3/1eKTpUUecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIbI  B3aUMO/€WCTBUS
3apsPKeHHBIX TeJT OT BeJTMYUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMH).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro Tiojid. [IpuHimn
CyTepIio3vLIMU 37IeEKTPUYECKUX 10/1ei (Ha KaUueCTBEHHOM YDOBHE).



Hocurenu snekTprueckux 3apsioB. DJ€MeHTapHbIM 3/1eKTPUUYeCKUN 3apsif.
Crtpoenne aroma. IIpOBOAHMKM W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOrO TOKa.
VCTOYHVKM TIOCTOSIHHOTO TOKa. [leWCTBUSL 5/IEKTPUYECKOrO TOKa (TervioBoe,
XUMUYECKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B )KUIKOCTSAX U Ta3ax.

OnekTpuueckass Uenb. Cuia TOKa. JJIeKTpUYeCKoe  HallpssKeHue.
CoripoTuB/ieHre MPOBOJHUKA. YZie/lbHOe CONpPOTHBI/EeHUe BelljecTBa. 3aKOH OMa
[/1s1 yuacTka Lenu. [TocnegoBaresibHOe U rapasiie/ibHOe COeJUHeHKe MPOBOJAHUKOB.

Pabotra ¥ MOIIHOCTL 3/IEKTPUUECKOTO TOKa. 3akoH Jbkoyns—J/leHia.
OneKTpuyeckue ey U moTpeduTenu 31eKTpuueckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHbIE MarHUTEI. B3arMo/1eliCTBHe MOCTOSHHBIX MarHUTOB. MarHuTHoe
riosie. MarHuTHoe moJie 3eM/IM U ero 3HayeHue /i KU3HU Ha 3emsie. OIbIT
Opcrena. MarHUTHOe T10Jie 3JIeKTPUUeCKOro ToKa. [IprmeHeHune 3/1eKTpOMarHuTOB
B TeXHUKe. [leiiCTBYe MarHUTHOIO TI0J1s1 Ha TPOBO/IHUK C TOKOM. DJIEKTPO/BUTATe/Tb
MOCTOSTHHOTO  TOKa. VICcrmosib30BaHWe — 3J/IeKTPOJBUrare/ied B TeXHUYECKUX
YCTPOMCTBAax ¥ Ha TPAHCIIOPTe.

OnbiTel Papajies. SIBneHve 371eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.

OJ1eKTporeHepaTop. CriocobsI T10/IyYeHUst 3JIEKTPUYECKOU SHEepPruu.
DJ1eKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX UCTOUYHUKAX YHEPTHUH.
demoncmpayuu.

OJleKTpU3aLys TeJl.

[Ba poza 3/1eKTpUYECKUX 3apsifiloB U B3aUMO/ZEMCTBUE 3apPSHKEeHHBIX Tel.
Y CTpPOUCTBO U AENCTBYE 3/IeKTPOCKOMaA.

OJIeKTpoCTaThuecKass UHAYKLMS.

3aKOH COXpaHeHus JIeKTPUUeCKUX 3apsi/0B.

IIpoBOAHUKY U JUS/TEKTPUKMU.

MopenupoBaHue CUIOBBIX JIMHUAW 3JIEKTPUUECKOTO TOJIS.
VIcTOYHUKH TTOCTOSIHHOT'O TOKaA.

9. [lercCTBUSA 371€KTPUUECKOr0 TOKA.

10.DJIeKTPUYECKUU TOK B XKUJKOCTH.

11.T"a30BbIM pa3ps.

12./3MepeHue CUJIbl TOKa amIiepMeTpOM.

13.M3MepeHye 3/1IeKTpUUeCKOro HarpsiKeHUs1 BOJIbTMETPOM.
14.PeocTat ¥ Mara3uH COMPOTUBJIEHUM.

15.B3auMo/ielicTBYe MOCTOSIHHBIX MarHUTOB.

16.MogenvpoBaHre HEBO3MOKHOCTU paszie/ieHus I0IF0COB MarHuTa.
17.MopenupoBaHue MarHUTHBIX M0JIed MOCTOSIHHBIX MarHUTOB.
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18.0OmbIT Opcrena.

19.MarHuTHOe 1oJie ToKa. JJ1eKTPOMarHur.

20.[leiicTBME MarHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM.

21.0neKTpoABUraTesb IIOCTOSTHHOI'O TOKA.

22.VlccnepoBaHue SIBIEHUS 371EKTPOMarHMTHOM MHAYKLIAU.

23.0mnb1TEI Papages.

24.3aBMCMMOCTb HarpaB/eHUsI WHAYKLUWOHHOTO TOKa OT YC/JIOBUM €ro
BO3HUKHOBEHHUS.

25.0/1eKTporeHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHble paGombl U ONbIMbL.

1. OnbiTel 1O HAOMIOAEHWIO 3/IeKTpU3aLK Tel WHAYKUWed U Tpu
CONPUKOCHOBEHUM.

2. VccnemoBanue [eUCTBUS 3JEKTPUYECKOTO IO HAa TPOBOAHUKU U

[IADJIEKTPUKMU.

COopka 1 mpoBepKa paboThl 3/1IeKTPUUECKOM 11611 MOCTOSTHHOTO TOKa.

V3mepeHue U peryjvpoBaHue CUIbl TOKA.

W3mepenue 1 peryivpoBaHue HarpsiyKeHus.

WccnepoBanue 3aBUCUMOCTY CWJIBI TOKA, WAYLLEr0 4yepe3 pe3ucTop, OT

CONPOTHBIIEHUS] PE3UCTOPA Y HalIPSKeHUs Ha Pe3UCTope.

7. OTBITHI, [IeMOHCTpHYpYoL1e 3aBUCHMOCTD 3J1eKTPUYECKOr0
COTPOTHUBJIEHUSI TIPOBOJHUKA OT ero [JIMHbI, IUIOIa[u IIONepeuyHoro
CeyeHUs Y MaTepuasa.

8. IlpoBepka mnpaBW/ia C/IOKEHUS] HalNpsUKEHWHM MNPy M0C/e[0BaTeJIbHOM
COeIMHeHVH JJBYX Pe31CTOPOB.

9. IlpoBepka mnpaBWia [ CWIbl TOKa IMPU [apajuleibLHOM COeIUHEeHUN
pPe3uCTOpPOB.

10.OmnpepeneHre paboOThI 37IEKTPUUYECKOTO TOKA, UAYILIEro uepe3 pe3rcTop.

11.0mnpejeneHrve MOIJHOCTH  3JIEKTPUUYECKOTO TOKa, BbIe/sseMOU Ha
pe3ucrope.

12.UccnepoBaHue 3aBUCMMOCTU CWJIBI TOKA, MAYIEro yepe3 JIaMIIOUKy, OT
HarpspKeHUs1 Ha Heu.

13.0Onpepnenenuve KII/I HarpeBareis.

14.VccnefoBaHre MarHUTHOTO B3aUMO/€MCTBUS TTIOCTOSTHHBIX MarHUTOB.

15./3yueHre MarHUTHOTO T10JisI TIOCTOSIHHBIX MarHWTOB MPH UX 00beAMHeHUN
Y pas/ie/ieHH!.

16.WccnenoBanre JerCTBUS 3/1EKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bITbI, [E€MOHCTPUPYIOLME 3aBUCHMOCTb CWJIbl  B3aUMOJEUCTBUSA
KaTYyILIKU C TOKOM U MarHuTa OT CUIbl TOKA U HallpaB/IeHUs TOKa B KaTyILKe.

18./3yuyeHue 1eliCTBUSI MarHUTHOT'O T0JIS HAa MPOBOJIHUK C TOKOM.
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19.KoHcTpyrpoBaHUe 1 u3yueHre paboThl 3/1IeKTPOJBUTATE/IS.
20.13mepenue KIII snekTpoBUraTeibHOM YCTaHOBKH.
21.00BITBI IO UMCCAE[OBAaHUIO SIBJEHUSI 3/IEKTPOMarHUTHOW WHJYKLIUM:
WCC/leJOBaHe W3MEHEHWM 3HaueHWs] W HamnpaB/eHus WHAYKLIWOHHOIO
TOKa.
9 KJ/IACC

MexannuecKue siBJIeHUS.

MexaHuueckoe [aBwKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCHUTE/ILHOCTb MeXaHWUeCKOoro JABWKeHusl. PaBHOMepHOe MpsSMOJMHENHOoe
ABKeHve. HepaBHOMepHOe MpsSIMONMHeNHOe ABWKeHWe. CpeHss U MIHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBHKeHUU.

YckopeHne. PaBHOyCKOpeHHOe MpsMoJHeliHoe aBikeHue. CBobogHoe
nageHve. OnbITel ['anues.

PaBHOMEpHOe /IBIKEHHe T0 OKpY)KHOCTH. [lepuiog v uacTtoTa obpaiiieHusl.
JIvHeliHas 1 yrjoBasi CKOpoCTU. LleHTpoCcTpeMuUTe/IbHOE YCKOPEeHHe.

ITepBriit 3akoH HeroToHA. BTopor 3akoH HetoToHa. TpeTtuii 3aKkoH HbrOTOHA.
IIpyvHLMIT CyTIepro3uLiuM CUJL.

Cwuna ynpyroctu. 3akoH I'yka. Cusia TpeHusi: Ciia TpeHUs CKOJIb)XeHUsl, Cujla
TPEeHUs TI0KOS, APYrye BU/bl TPEHUS.

Cuna TS)KeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
naseHus. [IBwkeHue ruiaHeT BOKpYyr CosHila. IlepBas KocMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepua/sibHOM TOUKH. AOCOJIOTHO TBEpAOe Teso. PaBHOBecue
TBEPJOrO Tesla C 3aKPeIyIEHHOM OChIO BpalleHusi. MomMeHT cusibl. LleHTp TskecTH.

Nmnynec Tena. VisMeHeHue uminynabca. IMIynsC Cuibl. 3aKOH COXpaHeHUs
VMITy/IbCca. PeakTHBHOe BUKeHUe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa cum TspKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTel. [ToTeHIMaNbHAsI SHEPTHs Tesla, TIOJHATOrO Haf
MOBEPXHOCTHIO 3eMH. [ToTeHManbHas SHepryst CKaTou Npy>xuHbl. KuHeTrueckas
sHeprusi. TeopemMa O KMHETUUECKOW 3HEPruu. 3aKOH COXpPaHEHUsI MeXaHU4eCKOU
SHEepIumu.

demoncmpayuu.

1. HabmopeHre MeXaHUYeCKOTO JBMKEHUS Tella OTHOCUTE/IbHO Pa3HbIX Tesl

OTCuéTa.
2. CpaBHeHMe TMyTeld M TPAaeKTOPUM [BWXKEHUSI OJHOrO0 W TOTO >Ke Tesa
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCUéTa.

3. M3mepeHue CKOPOCTH U YCKOPEHUSI TIPSIMOJIMHEMHOTO [JBUKEHUSI.

4. VccnepoBaHye MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5. HabmrozeHue qBrKeHUS Tejla 10 OKPY>KHOCTH.



6. HabsogeHre MexaHUUeCKUX SIBJIEHUM, TIPOUCXOASIINX B CUCTeMe OTCUYETa
«Tenexka» 1py eé paBHOMEPHOM U YCKOPEHHOM [IBUKeHUU OTHOCUTE/ILHO
KabuHeTa (pU3MKU.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MacChl Tejla M [IeMCTBYIOLLed Ha Hero
CUJIBL.

8. HabstojeHre paBeHCTBA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

9. M3meHeHue Beca TeJsia IIPU YCKOPEHHOM /[IBU)KeHUU.

10.Ilepesaua umItysibca Mpy B3aUMO/I€CTBUU TeJl.

11.TTpeobpa3oBaHus 3HEPTHH TIPU B3aUMO/I€NUCTBUM Te.

12.CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJeUCTBUU.

13.CoxpaHeHre UMITy/IbCa MPpYU abCOJIFOTHO YIIPYTOM B3aUMOJIEMCTBHUH.

14.HabmofieHrie peakTUBHOTO JIBYYKEHHMS.

15.CoxpaHeHre MeXaHUYeCKOW SHePryuu npy CBOOOAHOM Ta/ieHHH.

16.CoxpaHeHre MeXaHMYeCKOW SHepPruu NPy JBW)KeHUM TeJla MoJ, JelCTBUeM
[IPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1. KoHCcTpyrpoBaHWe Tpakra JJjisl pasrOHa W JaJbHEMIIero paBHOMEPHOIO
JBDKEHUS MIapyKa UIA TeIeXKKH.

2. OripeziesieHre cpefiHell CKOPOCTH CKOJIb)KeHUsI OpyCKa WM JBWKEHUS
IapyKa M0 HaKJIOHHOM MJIOCKOCTH.

3. OrnpefesieHne yCKOpeHUs Teja IPU PAaBHOYCKOPEHHOM [BWKEHUU T10
HAaKJIOHHOU TIJIOCKOCTH.

4. WccnepoBaHue 3aBUCUMOCTU IYTU OT BpPeMeHU IIPU PaBHOYCKOPEHHOM
JBIKeHUM 0e3 HaualbHOM CKOPOCTH.

5. IlpoBepka THMOTe3bl: €CAM TIPU PAaBHOYCKOPEHHOM /IBI)KeHUU 0e3
HayaJbHOM CKOPOCTH IIyTU OTHOCATCSA KakK psAJ HEUETHbIX 4HCes, TO
COOTBETCTBYIOLLIKE IIPOMEXYTKU BpeMeHU OMHAKOBEI.

6. VccienoBaHve 3aBUCUMOCTU CWIbl TPEHUS CKOBXKEHUS OT CUJIbI
HOPMaJIbHOI'O [aBJIEHUS.

7. OnpegeneHre K03 dULIMEHTA TPeHUs CKOTbKEeHUSI.

8. OrmpefesieHue KECTKOCTHU MPYKUHBI.

9. Ompenenenre paboOThl CUJIbI TPEHUS TIPH PAaBHOMEPHOM /IBV)KEHUH TeJia I10
TOPU30HTAIbBHOU OBEPXHOCTH.

10.0Ompeznenenye paboTbl CWIbI YIIPYrOoCTA TIpU  TOABEMe TIpy3a C
WCII0/Tb30BaHNEeM HeMO/BMXXHOTO U TIOJBMXKHOTO O/I0KOB.

11.M3yueHue 3aKOHA COXpaHeHUs SHePruu.

MexaHuuecKue Kojie0aHus ¥ BOJTHBI.



KonebaTenbHoe fABwkeHre. OCHOBHbIE XapaKTePUCTUKK KOJie0aHUI: TIepro/,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPYKUHHbIA MasATHUKU. [IpeBpaiijeHue
SHEepPI'uH IpH KojiebaTelbHOM JBH>KEHUH.

3atyxatoie  KojebaHus. — BwiHyxZeHHble — KosmebOaHusi.  Pe3oHaHc.
MexaHnrueckue BomHbl. CBOWCTBAa MeXaHWYeCKMX BOJH. [IpofiosibHBIE W
roriepeuyHbie  BOMHBIL. [IMHA BOJIHBI W CKOPOCTb €€  pacrhpoCTpaHeHwUs.
MexaHUueCKHe BOJTHBI B TBEP/IOM TeJjle, CEICMUUYECKHE BOJTHBI.

3ByK. ['DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MH(pa3Byk u
yJIbTPa3BYK.

Hdemoncmpayuu.

1. Habmomenne kKojieGaHuii Tel TIOA, J€HCTBHEM CHUJIbI TSDKECTH U CHUJIbI
YIIPYTOCTH.

HabsroieHme KosiebaHMii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmtopenne BeIHYKIeHHBIX KOiebaHWi ¥ pe30HaHCa.
PacrnipocTpaHeHHe MpOo/I0/IbHBIX 1 TIOTTePeUHBIX BOJIH (Ha MOZE/TH).
Habto/1eH1e 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUUYeCKUM pe30HaHC.

JlabopamopHble paGombl U ONbIMbL.

1. OnpezneneHre 4YacTOTbl MW TlepUoZia  KojebaHWK MaTeMaTHUeCKOro
MasiTHUKaA.

2. OmpefeneHrie YacTOThI U Mlepro/ia KoiebaHuil MPY>KWUHHOTO MasiTHUKA.
ViccnenoBaHue 3aBUCUMOCTH Tepro/ia KosieOaHUi T0/[BeIlIeHHOTO K HUTH
rpy3a OT JJIMHBLI HATH.

4. VccnemoBaHue 3aBUCUMOCTH Tiepyo/ia KoyieOaHW MPY>KUHHOTO MasiTHHUKA
OT Macchl Tpy3a.

5. TlpoBepka He3aBUCUMOCTH Tepuojia KojebaHuii rpy3a, Mo/BelieHHOr0 K
HUTH, OT MacChl rpy3a.

6. OmBITBI, JIEMOHCTPUPYIOIME  3aBUCHMOCTb  IlepHoja  KoyieOaHMM
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTU TIPYKHHBI.

7. VI3mepeHue ycKopeHUsi CBOOO/HOTO Ma/leHusl.

D/IEKTPOMArHUTHOE T0JI€ M 3/IEKTPOMarHUTHbIE BOJTHBI.

ONeKTpOMarHWTHOe  Tiojle.  DJIeKTPOMarHWuTHble  BoiHBL. — CBOMCTBa
9/IeKTPOMarHUTHbIX BOMH. [llkama 3/71eKTpOMarHUTHBIX BOJIH. VICIOb30BaHMe
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupoja cBeta. CKOpocTb cBeTa. BosHOBBIE CBOMCTBa
CBeTa.

demoncmpayuu.

1. CBoiiCTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.
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JlaGopamopHble pabombl U ONbIMbL.
1. V3yueHue CBOMCTB 371€KTPOMarHUTHBIX BOJH C TOMOILBI0 MOOWUIBHOTO
TenedoHa.
CBeToOBBIe AB/ICHUS.

JlyueBag  Mopgenbr  cBeta.  VICTOUHMKM  CBeTa. [IpsimonMHeriHOe
pacnpoctpaHeHue cBeta. 3atMeHust CosHia v JIyHbel. OtpaxkeHue cseta. [Inockoe
3epKasio. 3aKOH OTpaKeHus CBeTa.

[Ipenomsienne cBeta. 3akoH IipesomsieHus1 cBeTa. IlosHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpPakeHWs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xog nyuer B inH3e. OnTuyeckas cucrema ¢oToarnaparta, MUKpOCKOIa
v Tesieckoria. ['1a3 Kak onryvuyeckas cucreMma. bim3opyKoCTs U jalbHO30PKOCTb.

Pa3nokenue 6Genoro cBeta B crekrp. OmnbiTel HbioToHa. CrioykeHue
CIeKTPaJIbHBIX 1[BeTOB. [lrcrnepcus ceera.

demoncmpayuu.

[IpsiMmosivHeliHOe pacpoCTpaHeHWe CBeTa.

OTtpakeHue cBerTa.

[Tonyuenvie n306pa>keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.

IIpesniomsieHue cBerta.

OnTrueckuii CBeTOBO,

Xop nydeit B cobuparoliieil TuH3e.

XoJ 1ydeur B pacCerBarollleu JIMH3e.

[TonyueHre n300pa>keHUi C TTOMOILIBIO JIUH3.

9. IlpuHuun geicTBus (hoToanmnapara, MUKpPOCKOIIA M TeJIeCKora.

10.Mogensb riasa.

11.Pa3noxxeHue 6eoro cBeTa B CIIEKTP.

12.TTosiyueHue Genoro cBeTa MpY C/I0’KeHHWH CBeTa Pa3HbIX 1IBETOB.

JlaBopamopHble pabombl U ONbIMbL.

1. WccnenoBaHre 3aBUCHMOCTU yrjla OTPa)KeHWs] CBETOBOTO Jiydya OT yIJia
TaJ|eHus.

2. W3yueHue XxapaKTepUCTUK U300pakeHus peJMeTa B IJIOCKOM 3epKaJie.

3. MccnepoBaHue 3aBUCMMOCTH yrJjia IIpeJIOM/IeHUs] CBETOBOIO Jiyya OT yrJjia
TaJieHys Ha TpaHulLle «BO3/yX—CTeKJ/I0».

4. TlomyueHue M300pa’keHHH C TIOMOIIIBbIO COOMparoIeil TMH3EI.

5. OnpeneneHre (HOKYCHOTO PACCTOSIHUSI U ONTHUECKOM CUiIbl cobuparolieit
JIVH3BI.

6. OTBITHI 110 pa3/i0’KeHHI0 OeIoro CBeTa B CIIEKTP.

7. OnbITHI IO BOCIIPUSTUIO I[BETa TIPeMETOB MpPU UX HaO/IIO/[eHUU Yepe3
L[BETOBbIE (DPU/IBTPHI.
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KBaHTOBBIE AB/IEHUA.

OmnbiTel Pe3epdopza v ryiaHeTapHas Mojenb aroMa. Mogenb atoma bopa.
WcrnyckaHue 1 TIOTJ/IOIeHWe CBeTa aTOMOM. KBaHTHhI. JIvHeliuaThbie CIIeKTphI.

PagrioakTuBHOCTE. Anbda, OeTa- 1 raMma-u3nyueHusi. CTpoeHre aTOMHOTO
daapa. HyknoHHasg wogesnb aTroMHOro szapa. Ms3ortombl. PaguvoakTWBHBIE
nipeBpaileHus. [Tepyos nmonypacmnazia aTOMHBIX sifiep.

SlnepHble peaklMM. 3aKOHBI COXpaHEHHUsI 3apsiJOBOTO WU MaCCOBOTO UMCeJI.
OHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacCchl M 3Hepruu. Peakiuyd cuHTe3a U
nenenus siiep. Vicrounvku sHeprun CosHIla U 3BE3/.

fAnepHass sHepreTuka. [lelCTBUS paJMOAKTUBHBIX M3TyUeHHWM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CrieKTpbl U3/TyUeHus U TOTJIOIeHUS.

CreKTpbl pa3/IMUHbIX ra3oB.

CriekTp BOZOpOAA.

HabmtojeHue TpeKoB B KaMepe BuibcoHa.

Pabora cuéTuriKa MOHHU3UPYIOIIUX U3TyUeHUH.

. Perucrpauus usnydeHusi NpUpPOJHbIX MUHEPA/IOB U MPOAYKTOB.

JIa6opamopr1e pabombl u onbIMbL.

1. HabmnrozeHue CTIIONTHBIX U TMHEMUATBIX CIIEKTPOB U3TyUYeHHS.

2. UccnepoBaHue TpeKOB: M3MepeHWe SHepruu 4acCTUllbl 110 TOPMO3HOMY

nyTH (o gotorpadusm).

3. VI3aMepeHue palMOaKTUBHOIO (pOHa.

IToBTOpHTE/IEHO-00001AKIIHAI MOY/Ib.

[ToBTOpUTE/ILHO-0600111ar0II[MI MO/TY/Ib TIPe/IHA3HAUeH [/Is1 CUCTeMaTH3alin
1 000011]eHYs TIPeAMETHOTO COZIEPKaHUS 1 OTIbITa AesITeTbHOCTH, MPUOOPEeTEHHOTO
TIpU M3y4YeHUM BCero Kypca (Pu3MKM, a TakKe [jis TIOJATOTOBKHM K OCHOBHOMY
roCy/lapCTBeHHOMY 3K3aMeHy 10 ¢Gu3uKe AJid 00yJaroIuxcsi, BHIOPABIIIUX 3TOT
yueOHbIN TIpeMeT.

[Ipu M3yyeHUM [AAHHOTO MOJYJISI pPeanu3yrTCs U CUCTEeMaTU3UPYIOTCS BUJbI
JesiTeTlbHOCTA, Ha OCHOBe KOTODPhIX 00OecrieurBaeTcCsl JOCTHKeHHe TIPeIMETHBIX U
MeTanpeAMEeTHbIX  TUIAHUPYeMbIX  pe3y/lbTaToB  00yueHWs, ¢OpMUPYeTCs
eCcTeCTBeHHOHayuHasi TPaMOTHOCTb: OCBOEHMe Hay4HbIX MeTOZOB HCC/e/0BaHUS
SIBJIEHUM TIPUPOJIbI M TeXHUKH, OBJiaZileHhe YMeHHUsIMH OOBSCHATb (pu3nyeckue
sIBJIEHUsI, TIDUMEHsi TIOJlyueHHble 3HaHHUS, pellaTh 3a/laud, B TOM UHC/e
KaueCTBeHHbIe U IKCIIepUMeHTa/bHbIE.

[TpuHIMTTMAIBHO /leITe/IbHOCTHBIM XapaKTep JaHHOTO pa3/iesia peajnu3yeTcs 3a
CUéT TOTO, YTO OOyuUaroIecs BBITIO/HSIOT 3a/JaHus], B KOTOPBIX UM TIpe/jjlaraeTcsi:
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Ha OCHOBe TIOJYYEHHbIX 3HAHWM pacro3HaBaTh M HAyuyHO OOBSICHSTH
bu3nueckye IBJIEHUSI B OKPY Karolleld pUpo/ie U MOBCeIHEBHOM XKU3HM;

HCII0/Tb30BaTh HayUHbIe METO/bI UCC/IeJOBAaHNS (DHU3NUECKUX SBJIEHUH, B TOM
Yucsie /J1s1 IPOBEPKU TUIIOTe3 U MOTyYeHUs TeOPeTHUECKUX BBIBO/IOB,;

0OBSICHATL HayUHbIe OCHOBBI HauOO/Iiee BaXKHBIX ZOCTH)KEHUM COBPEMEHHBIX
TEXHOJIOTM, HarpyuMep, TPAaKTUYeCKOTO MCIIO/Ib30BaHUsS PA3/TMUHBIX UCTOUHUKOB
SHEPTMM Ha OCHOBE 3aKOHA MpeBpaIlleHHs U COXPaHEHHUSI BCeX M3BECTHBIX BHIOB
SHEpTUH.

Kaxzgass W3 TeM [aHHOTO MOAYJ/sS BK/IIOUAeT 3KCIepUMeHTabHOoe
HCcieloBaHre 0000IaroIiero xapakrepa. Moy/b 3aBeplliaeTcsl MPOBeZieHreM
JIMarHOCTUYECKOM 1 OLIeHOYHOM paboThl 3a KypC OCHOBHOTO 0011jero 06pa3oBaHUS.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

V3yuenue (hU3MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJibTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocst 6yayT chopMUpoBaHbI CeyOIe JTUUYHOCTHBIe Pe3y/bTaThl B

4yacTu:

e 1) MaTPpUOTHUYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHME MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3rnuecKoi HayKu;

e - LIEGHHOCTHOE OTHOIIIeHUE K OCTVKEHUSIM POCCUMCKUX YUYEHBIX-(DHU3UKOB;

e 2) rpaXkJaHCKOT0 U yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKIeHUH 00IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX TPOO/IeM, CBS3aHHBIX C MPAKTHUYECKHUM MpPUMeHeHHeM [OCTYKeHUM
bu3uKy;

e - OCO3HaHHE BaXKHOCTHU MOPAJbHO-3TUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YUEHOr0;

e 3) 3CTeTUYeCcKOro BOCIIUTAHUA:

e - BOCHpUATHE SCTETUUECKUX KayecTB (U3MUYECKOW HayKu: eé rapMOHWYHOIO
MOCTPOEHUS1, CTPOrOCTU, TOUHOCTH, JIAKOHUUHOCTH;

e 4) IeHHOCTH HAyYHOI'0 MO3HAHMS:

e - OCO3HaHWe 1|eHHOCTU (HU3UUEeCKOM HayKM KaK MOIJHOTO HWHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTUM, Ba’KHEMIIEeW COCTaBJISIOLLEN
KY/IbTYPBI;

e - pa3BUTHME HAay4yHOU JI0OO3HATeNbHOCTH, WHTEpeca K WCC/e[0BaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSI M  3MOIL[MOHA/ILHOIO
0s1aromnostyJusi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOIOTUUECKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/eKTPUUeCKUM WM TeryIoBbIM 000py/JO0BaHHEM B
JIOMAIITHUX yCJIOBUSX;

e - cOopMUPOBAHHOCTh HaBbIKA ped/IeKCUU, TIPHU3HAaHKe CBOETro TMpaBa Ha OIINOKY
Y TaKOT'O >Ke MpaBa y APyroro uejoBeKa;

e 6) TPYA0OBOr0 BOCIIUTAHUA:

e - AaKTHMBHOE yuaCTHe B peIllleHWM NpaKTHUYeCcKHWxX 3a7au (B paMKaX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTMYeckol u
ColManbHOM HarpaB/IeHHOCTH, TPeOYIOIIMX B TOM UHC/Ie U (hU3NUeCKHUX 3HaHUM;



e - WHTepecC K MpakKTUYeCKOMY U3y4eHUI0 podeccuid, CBSI3aHHBIX C (DU3UKOMU;

e 7)3K0/I0rU4eCcKOro BOCIIUTAHUA:

e - OpUEHTAalusl Ha TMpUMeHeHHe (PU3NUeCKUX 3HAHWM [Jis pellieHUs] 3a/lau B
o0/acTi OKpY’Karoll[el Cpejibl, TJIAaHUPOBAaHUSI TIOCTYIIKOB U OLIEHKU WX
BO3MOJKHBIX T10C/Ie/ICTBUU /11 OKPY>Katolller Cpe/bl;

e - OCO3HaHHWe T1/I006aJLHOrO0 XapakTepa SKOJIOTMUeCKUX TpobseM U TyTel uX

pelleHus;

 8) apganTanuu K M3MEHSIIOMIUMCA YCJOBHSM COLMa/IbHOM U NPHUPOAHOU
cpeapbl:

e - MOTpPeOHOCTL BO B3aWMO/IEMICTBMY TIPH BBLITIOJTHEHUM WCC/Ie[OBAaHUNA U
MPOEKTOB (hU3MUEeCKOM HaIlpaBIeHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBbIIEHWE YPOBHSA CBOEMl KOMIIETEHTHOCTA uepe3 IIPaKTUYeCKYo
J1esiTeNTbHOCTb;

e - OTpebHOCTh B (JOPMUPOBAHUMU HOBBIX 3HAHUH, B TOM unc/e (opMy/IMpPOBaTh
uzied, MIOHSITHSI, TUTIOTe3bl 0 PU3NUeCKHUX 00BeKTaX U SIB/IEHUSX;

e - OCO3HaHUe ZieULMTOB COOCTBEHHBIX 3HAHMI W KOMITeTEHTHOCTel B 00/1aCTH
bu3uKy;

e - IJIAHMPOBaHUE CBOETO Pa3BUTUS B MPUOOPETeHNH HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpeMJIeHHe aHaJIM3UPOBATh U BISIB/ISTH B3aUMOCBSI3M TIPUPO/bI, 00IIeCTBa U
5KOHOMUKH, B TOM YHCJIe C UCII0/Ib30BaHUEM (PU3NUeCKUX 3HAHUM;

* - OLEHKa CBOMX /JeWCTBUMA C Y4Y€TOM BJ/IMSIHUSI Ha OKpY’KarolLyl cpepy,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUN.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbTare 0cBOeHMs IPOTpaMMbI 10 (PU3HKe Ha YPOBHE OCHOBHOT'O 00IIIero
obpa3oBanuss y oOyuaromierocss OyayT cdhopMUpOBaHbI MeTamnpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He [I03HaBaTe/IbHbIe YHUBEpCaIbHBIE YUeOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIE  YHUBEpCajbHble  yuyeOHble  /IeWiCTBHS,  Pery/sTHBHBIE
yHUBepcasbHble yuebHbIe eHCTBUS.

ITo3HaBaTe/ibHBIE YHHBepPCA/IbHbIE y‘-lEﬁHI)Ie }Z[EﬁCTBPIH

Ba3oBble jioruyecKue AeiCTBHs:
e BBIB/ATL W XapaKTepPU30BaThb CYIeCTBEHHbIE TMPHU3HAKK OOBEKTOB
(ssB/IEHUN);
e yCTaHAB/IMBATbH CYI[eCTBEHHBIN MPH3HAK KIacCU(UKALIMA, OCHOBAHUS IS
0000111eHYsT ¥ CpaBHEHHUS;



BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMsi B pacCMaTpUBaeMbIX (PaKkTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCAIIMXCS K (DU3UUeCKUM SIBJIEHUSIM;
BBISIB/ISITh TIPUUUHHO-CJI€/ICTBEHHbIE CBSI3U TMPU H3YUeHUM (PU3NUEeCKUX
SIBJIEHUM Y MIPOLIECCOB, JleJIaTh BBIBO/IbI C UCTI0J/Ib30BAaHUEM JleIlyKTUBHBIX U
VHJYKTUBHBIX YMO3aK/tOUeHul, BbIJBUraThb TUIIOTE3bl O B3aUMOCBSI3SIX
(br3MUeCcKuX BeJIMUUH;

CaMOCTOSATe/IbHO BbIOMpaTh Crioco0 pelileHrs yueOHOM hr3nuecko 3asaun
(cpaBHeHHe HECKOJMBKHMX BAapUaHTOB pellleHHs, BbIOOp Haubosee
MO/IXO/ISIILEro C YYETOM CaMOCTOSITE/IbHO BbIZIeJIEeHHbIX KDUTEPHEB).

Ba3oBble HcciejoBaTe/IbCKHe 1eHCTBUA:

VICII0J/Ib30BaTh BOMPOCKI KaK UCC/Ie[0BaTeIbCKUM MHCTPYMEHT MTO3HaHWS;
TIPOBOJUTBH 10 CAMOCTOSITE/IBHO COCTaBJI€HHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢usnueckuii SKCIIepUMeHT, Hebosblloe UCCIejoBaHHe (PU3NUeCKOro
sSIBJIEHUS;

OLleHWBaTb HAa TPUMEHUMMOCTb U  JOCTOBEPHOCTh  HH(OpPMALHUIO,
TIOJIYYEHHYHO B XO/le UCCIIeJOBaHuS WU SKCIIePUMEHTa;

CaMoCTOsITe/IbHO (OpMYIMpPOBaTh 00001LIeHNs ¥ BBIBO/IBI TI0 pe3y/bTaTam
NpOBe/IEHHOTr0 Hab/II0/IeHus], OMbITa, MCC/Ie[J0BaHUS;

MPOrHO3MPOBAaTh  BO3MOXXHOEe  Ja/ibHellllee  pa3BUTHE  (HU3UUECKUX
TIPOLIECCOB, a TAaK)Xe BbIIBUraThb TPe/TI0/I0KeH s 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabora ¢ nua(opmanmeii:

TIPUMEHSITh Pa3/TMUHble MeTO/Ibl, UTHCTPYMEHTHI 1 3arpoChl MPU TIOUCKe U
orbope WHGOpPMAIMK WM [aHHBIX C YUETOM TpeJIOKeHHON yueOHOMH
bu3rueckoi 3azauu;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh UH(POPMAIUIO
pa3MYHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHKSI;

CaMOCTOSITe/IbHO ~ BbIOMpaTh ONTUMAaIbHYIO (OpMYy TpezcTaB/ieHuUs
vHbOpMAalid W WIIIOCTPUPOBATh pelllaeMble 3afZlaud  HeCT0XXHBIMHU
CcXeMaMH, iMarpaMMaMu, UHOM TpadyKoi U UX KOMOUHALIMSMU.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

B xofle obcyKzieHusi yuyeOHOro marepuana, pe3yJ/bTaToOB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/]aBaTh BOMPOCHI T10 CYIL[ECTBY 00CY>KJAaeMOU TeMBI U
BBICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 33/jaud U TIof/epiKaHue
G1aroxxesiaTe/IbLHOCTU OOILLeHUS;

COTIOCTaB/ISATb CBOW CYXKIEHUS C CYXKAEHUSIMH [PYyTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3/Mure U CXO/CTBO MO3ULINH;

BBbIPa)KaTb CBOIO TOUKY 3DE€HUsI B YCTHBIX U MMChbMEHHBIX TEKCTax;



myO/IMUHO TIPeJICTaB/ATh Pe3y/AbTaThl BLIMOTHEHHOTO (DH3UUeCKOT0 OMbiTa
(3KCnepuMeHTa, UCCJIeIOBaHus, TPOEKTA);

TIOHUMAaTh ¥ MCI0JIb30BaTh MPeUMYITIeCTBa KOMaHIHOW U UHWBU/yaIbHOM
paboThI P pellleHUH KOHKPeTHOU (hr3rueckoii mpob/ieMbr;

TIPUHUMATh 11eJTU COBMECTHOU [1esiTeTbHOCTH, OPTaHW30BLIBATh [IeHCTBUS
1Mo eé [OCTW)KEeHHUIO: pacrpefiesisiTb pPOMd, OOCYKAaTh IIPOLIECCHI U
pe3y/bTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHST HECKOJIKUX JTFO/IeH;
BBITIOJTHATH CBOIO YacTb pPabOThI, JOCTUTasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHUI0 U KOOPAWUHUPYS CBOU /IeCTBUS C IPYTUMH UJleHaMu
KOMaH/Ibl;

OlleHMBaTh KaueCTBO CBOEro BK/a/la B OO TIPOAYKT T0 KPUTEPHSIM,
CaMOCTOATe/TbHO C(hOPMYTMPOBAHHBIM YUaCTHUKAaMU B3aUMO/[eHCTBUSI.

Pery/IaTHUBHbIe YHUBepca/ibHbIe yueOHbIe AeliCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0JIeMbI B ’KM3HEHHBIX U yueOHbIX CUTyalusx, TpeOyromumx
J/1s1 pereHust (U3nueCcKux 3HaHUM;

OpVEHTMPOBATbCS B  Pa3/IMUHBIX I[OAXOAAX IIPUHATHS  pelLleHuHr
(vHAVBUAYaTbHOE, TIDUHSTHE pelleHus B TpyIie, MPUHATHE pelLleHuil
TPYTIION);

CaMOCTOSITE/IbHO COCTABJIATh aATOPUTM peLleHrst (PU3NUeCcKOor 3aaud Uin
TUlaHa KCC/IeZloBaHUsI C YUETOM MMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEeM, apryMeHTUPOBaTh Tpe/ijlaraeMble BAPUAHTHI pelleHnH;
JiesiaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CﬂMOKOHTpOJIb, BMOHI/IOHaJIbeIﬁ HNHTE/I/IEKT.

[laBaTh a/leKBaTHYIO OLIEHKY CUTYal[Uy U peJjiararh I1J1aH eé U3MeHeHNUs;
OOBSICHATL ~ TPUYMHBI  JOCTMXKeHUS  (HeJOCTW)KeHUs]))  pe3y/bTaToB
JesiTe/IbHOCTHU, [aBaTh OL|eHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B ZIeSITEIbHOCTb (B TOM YHKCJIe B XOJ, BBIIOJIHEHUS
¢U3MUecKoro MCC/Ie[OBaHWS WM TIpOeKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIMXCSI CUTyalldd, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYJHOCTEW;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUThH Cebsi Ha MeCTO JPYyroro uesoBeKa B X0/e Criopa UK AUCKYCCHUU Ha
HAyUYHYIO0 TeMy, [IOHUMaTh MOTHBBI, HAMEPEHUsI U JIOTUKY Jpyroro;
TpU3HaBaTh CBOE MpaBO Ha OLIMOKY MpH pellieHrnr Gr3NUecKux 3ajad Uin
B YTBEP)K/JEHHSAX Ha HayUHbIE TeMbI U TaKOe >Ke MPaBo JpPyroro.

IIPEJIMETHDBIE PE3YJ/IBTATDI



K koH1ly oOyueHusi B 7 Kj1acce nipeMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEHU:

WCIO/Ib30BaTh  MOHATUS:  (U3Muyeckhe U  XHMUUECKUe  sIBJIeHUS,
Hab/to/leHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAVHULIbI (PU3nuecKux
Be/IMYMH, aTOM, MOJIeKYyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpZoOe,
KUIKoe, ra3000pa3HOe), MexaHUUeCKoe [BIWKeHHe (paBHOMEpHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHWHOe), TPaeKTOpUs,, PaBHOZEHCTBYOLLIAs
cufa, JnedopMariysi (ynpyras, TJIaCTU4ecKas), HEBECOMOCTb,
COOOIIIarIIeCs: COCY/bI;

pa3nuuath sBeHUus (AudQys3usi, TeroBoe ABWKEHHE YacTHL] BellecTBa,
paBHOMEDHOe  /IBW)KeHWe, HepaBHOMepHOe  /[IBIDKeHUWe, UWHepLus,
B3aUMO/Ie/iICTBUE Tejl, paBHOBeCHe TBEPABIX Te/l C 3aKpeIiéHHOW OChIO
BpallleHus], repe/laua JaB/aeHus TBEPAbIMU TeJlaMU, KUJKOCTSIMU U Ta3aMu,
aTMoC(epHOe [aB/ieHWe, IJlaBaHWe TeJl, TMpeBpaljeHusI MeXaHUUeCKOU
3HEepPruu) MO OMUCAHUI0 UX XapaKTepHBbIX CBOMCTB U Ha OCHOBE OMbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PH3UUeCKoe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3UUYeCKUX sIBJI€HUN B
OKpy)KarollleM MHpe, B TOM uucjie (U3NYecKue SIBJIeHUsI B TpUpPOJe:
TIpUMepbI IBWXKEHUsI C pa3/MYHbIMA CKODOCTSMU B JKMBOW U HEXHUBOU
TIpUpoZie, AEeUCTBUE CU/bl TPEHUsI B TIPUPOZlE M TEeXHUKe, BJIMsSHUE
aTMochepHOro /laB/ieHusl Ha >KUBOW OpraHu3M, IjlaBaHue pblO, pbluaru B
TeJie uesioBeKa, TIPY 3TOM TepeBOJUTh NPAKTUUeCKYI0 3a/lauy B yueOHYtO,
BbIJIe/ISITh CyIl|eCTBeHHbIe CBOMCTBA (TTpH3HAKU) (PU3NUeCKUX SIBIeHUM;
OMUCHIBATH U3yUeHHbIE CBOMCTBA Tel U (PU3HUUECKUe sIBIEeHUS], UCTO/Ib3Ys
¢bu3nueckre BeJIMUMHbBI (Macca, 00bEM, TIJIOTHOCTD BelllecTBa, BpeMsl, MyTh,
CKOPOCTb, CpeJHssI CKOPOCTb, CUJIa YIIPYTOCTH, CU/a TSDKECTH, BeC Tea,
CuJia TpeHusl, AaBieHue (TBEPOro Tesa, )XUJAKOCTH, Ta3a), BbITaJIKMBaIOILast
cwia, MexaHWueckass paboTa, MOIIHOCTb, TJIEYO CUJIbI, MOMEHT CHJIbI,
KO3((QULIMEHT TI0/Ie3HOT0 J€MCTBUSI MEXaHU3MOB, KUHETHYecKass W
MOTeHLMa/IbHasi SHeprus), TpPU OMNUCAaHWW TPaBWIbHO TPaKTOBAaTh
bu3nUeCcKrii CMBIC UCIIO/Ib3YEeMbIX BeJTUUMH, X 0003HaUeHUS U e IUHULIbI
(bu3nUecKux BeMYMH, HAaXOAWUTb (POPMYJbl, CBSI3bIBAIOLLME [JAHHYIO
(U3MUeCKy0 BeIMUYMHY C JPYTMMU BeJMUMHAMH, CTPOUTb TpauKu
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUEeCKUX BeJIUUVH;

XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJAeHUs] U TIPOLIeCChI,
WCTIOb3Ysl TIpaBUJia C/I0XKeHHUs Ccu/ (BIOMb OAHOM TpsIMOM), 3aKOH ['ykKa,
3akoH Ilackarns, 3aKkOH ApxuMmejia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),
«30/I0TOE TPaBW/IO» MeXaHWKHM, 3aKOH COXPaHeHWs MeXaHW4YeCKOu



JHEepruy, TMpU S5TOM [aBaThb CJIOBeCHYHO (OPMY/IMPOBKY 3aKOHa U
3aMyChIBaTh €ro MaTeMaTUueCcKoe BhIDA’KEHUE;

O0BSICHSTH (hr3UUeCKre SIBJeHHs], TPOLIeCChl M CBOMCTBA TeJl, B TOM UUC/Ie
M B KOHTEKCTe CHUTyalull [PaKTUKOOPUEHTHMPOBAHHOIO XapakTepa:
BBISIB/ISITh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3H, CTPOUTH OOBsiCHeHWe u3 1-2
JIOTUYECKHX 111aroB C OMOpPOM Ha 1-2 M3yueHHBbIX CBOMCTBA (DU3MUYECKUX
sIBJIEHUH, (DU3MYEeCKUX 3aKOHA UM 3aKOHOMEDPHOCTH;

peliatb pacuéTHele 3ajaud B 1-2 [eWCTBUS, MCIOJb3YS 3aKOHbl U
dbopmyibl, CBsi3bIBalOIMe (DU3MUECKre BeJUUMHBbI: Ha OCHOBE aHajau3a
yCJIOBHUS 33/lauM 3allvChIBaTh KPaTKOe YC/IOBUE, MOACTABISATh (PU3NUECKUe
BeJIMUMHBI B (DOPMy/ibl M TPOBOAUTH PACUéThl, HaXOAUTh CIIPaBOUHbIE
JlaHHbIe, HeOOXOAUMbIe il pellieHUs 3a/jay, OLleHHWBaTh PeajiCTUUHOCTh
To/TyueHHOM (pr3nuecKou BeTMUMHbI;

pacrio3HaBaTh TpOOJieMbl, KOTOpble MOJKHO peIIdTb TIPU TTOMOLIU
(r3nUeCcKuX MEeTOJ0B, B OMMCAHUM UCCIIe/JOBaHHUs BbIJe/STh IPOBEpsieMoe
TIpe/INo/I0KeHre (TUIoTe3y ), pa3/nvaTh U MHTePIPeTUPOBAaTh MO/TyYeHHbIN
pe3y/ibTaT, HaXOAuTh OIIMOKM B XOJle OIbITa, [e/iaTh BLIBOJBI IO €ro
pe3yJibTaTam;

MPOBOJUTL OMbITHl MO HaOMOAeHUI0 (U3NUeCKUX SIBJIEHUN WU
(r3nUeCcKrX CBOUCTB Te: (h)OPMYJIMPOBATh IIPOBepsieMble Mpeio/I0KeHHs,
coOupaTth yCTaHOBKY W3 TIPe//I0KeHHOTO 000py/10BaHUs, 3allMChIBaTh X0/
omnbITa U (POPMY/IMPOBATh BbIBOJbI;

BBIMIOJIHATh TMpsIMble W3MEPEeHUs PpacCTOSIHWS, BPEeMEHH, MacChl Tesa,
00béMa, CWIbl W TeMIlepaTypbl C UCIOJb30BaHWEM aHAJOTOBBIX W
1[uGpoBLIX TIPUOOPOB, 3amUChIBaThL TIOKa3aHWsA IIPUOOPOB C YUYETOM
3a/]JaHHOM abCOMFOTHOM MOTPEIIHOCTH U3MepeHuH;

TPOBO/IUTH UCCJIe/IOBAaHUE 3aBUCUMOCTH OZJHOUW (DU3NUeCKOU Be/IMUKHBI OT
PYyrod C WCIIONb30BaHWEM TMPSIMBIX W3MepeHMM (3aBUCHMOCTH IIyTH
PaBHOMEPHO [IBW)KYILEr0CsI TeJjla OT BpeMeHU JBKeHUS TeJla, CUJTbl TPeHUsT
CKOJIb)KEHUsI OT Beca Teja, KadecTBa 0OpabOTKM MOBEPXHOCTeM Ten U
HE3aBUCUMOCTU CUJ/Ibl TPEHUs OT IUIOLaZ CONPUKOCHOBEHUS Tesl, CUJIbI
YIPYTrOCTA OT y[AJWHEHUs TPYKHUHbBI, BbITATKHUBAIOI[eH CUIbI OT 00BbEMa
TOTPY>KEHHOW YaCTU TeJla U OT TJIOTHOCTU >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Tejia, OT TJyOWHBI, Ha KOTOPYIO TIOTPY>KeHO TeJlo, YC/IOBUM
TJIaBaHUsl TeJsl, YCJIOBUM paBHOBeCHsi pbluara W O/I0KOB), yuaCcTBOBaTh B
TUIaHUPOBaHUM  yueOHOTO WCC/ie[oBaHUs, COOMpaTh YCTAaHOBKY W
BBITIOJIHATb W3MepeHUs, C/eflysi MpeJ/IoKeHHOMY Ti1aHy, (HUKCUPOBAaTh
pe3y/bTaTbl TOTYYEHHOU 3aBUCUMOCTU (U3UUECKMX BeJUUYMH B BUJE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, /esaTh BBIBOZABI IO pe3yJ/bTaTaM
WCCIeJOBaHMS;

MIPOBO/IUTh KOCBEHHble H3MepeHusi (hU3NUecKuX BeJUUMH (TJIOTHOCTh
BeI|eCTBa )XKU/JKOCTH Y TBEPZOrO TeJjla, CUJjla TPEHUSI CKOJIb)KeHUs, JaBeHre
BO3/lyXa, BbITAJIKMBAIOIlasi CH/a, JAEeUCTBYIOI[as Ha TIOTPYKEHHOe B
JKUAKOCTb  Teno, KO3((UIIMeHT TI0/ie3HOT0  JIeHCTBUSL  TPOCTBIX
MeXaHU3MOB), C/Ieflysl TIPeJJIOKeHHOW WHCTPYKIMU: TIPU BBITIOJTHEHUH
u3MepeHuil coOupaTh 3KCTePUMEHTA/IbHYI0 YCTaHOBKY W BBIUMC/ISTH
3HaueHUe NCKOMOW BeJTMUMHbI;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€3011acHOCTH IpU paboTe ¢ 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh MPUHIUMBI AeUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETp, AWHAMOMETp, COOOIarolecss cocyAbl, GapomeTtp,
pblyar, MOABM>XHBIN 1 HETIOABW)KHBIN 0710K, HaK/IOHHAsI TIJIOCKOCTh;
XapaKTepU30BaTh TPUHIMIBI  JIeHCTBUS W3yUYeHHBIX TMPHUOOPOB U
TEeXHAYECKUX YCTPOMCTB C OIMOPOM Ha MX oOmnucaHus (B TOM YHUCe:
TIOJIIUITHUKY, YCTPOWMCTBO BOZOIIPOBOZA, THAPABIWYECKHM  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HAacOC, apeoMeTp), UCTIO/b3ys 3HaHUS
0 cBoMCTBax (hU3MUECKUX SIBJIEHUM U He0OX0uMble Gpu3nuecKre 3aKOHbI U
3aKOHOMEpHOCTH;

NIPUBOJUTL  TIpUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
TIPAaKTUUeCKOTO HCIOJb30BaHusl (DM3MUeCKUX 3HAaHWUW B TIOBCeIHEBHOMU
)KU3HU Zij1 obecrieueHusi 6e30macHOCTH TIpU obOpaitieHUu C ripubopamu 1
TeXHUUeCKUMU YCTPOMCTBAMH, COXPaHEHUs 3/J0POBbsI U COO/TIOIeHsI HOPM
9K0JIOTHUYECKOTO TTOBeZIeHUsI B OKPY Kalolliel cpefie;

OCYIIeCTB/ISITh OTOOp HWCTOUHUKOB uH(popMmaimu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HaHUH W TIyTéM CpaBHEHHUS pa3/JUUYHbIX HWCTOYHWKOB BBIZIEJIATD
vHbOpMaIMIo, KOTopas SIB/IsSIeTCs MPOTUBOPEUMBON WM MOKET OBITh
HEeJIOCTOBEPHOM;

WCTIO0/Tb30BaTh TIPY BBITIOJTHEHWH YueOHBIX 3alaHWi Hay4YHO-TIOMYJ/ISIPHYHO
nuTepaTypy ¢GU3nUecKoro coZiepkKaHusi, ClipaBOYHbIe MaTepuasbl, peCypcChl
cetu VIHTepHeT, B/afieTb TpUEéMaM{ KOHCIIEKTUPOBAHUS  TEKCTa,
nipeobpa3oBaHusl HHGOPMALMY U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIe KpaTKUe MUCbMEeHHble W YCTHbIe COOOIeHUs Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (r3UUecKoro Co/iep>KaHusi, B TOM
yucsie my0/IMYHO JlesiaTh KpaTKre cOoOITieHNs 0 pe3y/ibTaTaX MPOeKTOB WU
yueOHbBIX HCC/Ie[JOBaHUM, TIPU 3TOM I'DAMOTHO HCIIO/b30BaTh HM3y4YeHHbIN



TOHSATUMHBIMA amnmapaT Kypca (U3MKM, CONPOBOXAATh BBICTYIJIEHHE
rpe3eHTalLew;

TIPU  BBITTO/THEHUHM Y4ueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefie/isiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C IIOCTaB/IEHHBIMU 3aZiauaMu,
C/leUTh 3a BbITIOJIHEHWEM TUIaHa [IelCTBUM, afleKBaTHO OL|eHUBAaTh
COOCTBEHHBIM  BK/JIaZJ, B  JesTeJIbHOCTb  TPYMIbl,  BLICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTHIBAsi MHEHUE OKPY KaroIUX.

K koHIly oOyueHusi B 8 Ks1acce npeMeTHbIe pe3y/ibTaThl HA 0A30BOM ypOBHE
JO/DKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOI[UXCsl YMEeHWIA:

VICTI0/Ib30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIeKYJI, Te[JIOBOe JIBU)KeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/VINYeCKHe U
amopdHble Tesa, HaChIeHHbIM M HEHACBILeHHbIM TMap, BJ/IAXXHOCThb
BO3/lyXa, TemrepaTypa, BHYTDEHHSIS SHeprusi, TeIIOBOW JIBUraTesb,
5/IeMeHTapHbIN 3/IeKTPUYECKUI 3apsiji, 3JIeKTpUUecKoe 1oJjie, TPOBOJHUKU
Y IU3IeKTPUKH, TIOCTOSIHHBINA 37IeKTPUYEeCKU TOK, MarHUTHOE T10J1€;
pa3nuuarth fiBjieHWs1 (TelyioBOe pacIIMpeHre W CKaTue, Terionepezada,
TEIJIOBOEe pPaBHOBeCHe, CMauvBaHWe, KalWIIspHbIe SIBJIeHUs], HMCIapeHue,
KOH/IeHCalysl, IlaB/eHre, KpucTalausauus (OoTBepieBaHUe), KUIIEHUe,
TerJionepezayda (TeryIonpoBOJHOCTB, KOHBEKL[HS, U3yueHue),
3JIeKTpU3aLUsl TeJl, B3aMMOZENCTBUE 3aps/iOB, JEeUCTBUS 3/IeKTPUUYECKOTO
TOKAa, KOPOTKOe 3aMblKaHWe, B3aMMO/IeiCTBHe MAarHuTOB, JlelCTBHe
MarHUTHOTO T0J1 Ha MPOBOJHUK C TOKOM, 3/IEKTPOMarHUTHasE UHAYKLIVS)
MO0 OINMUCAHUI0 MX XapaKTepHbIX CBOMCTB U HAa OCHOBe OIIbITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaTh TMpOSIBJI€HHe U3YUYEHHbIX (U3UUECKUX SIBJIEHUM B
OKpy’)KarllleM Mupe, B TOM uuc/ie (U3NUeCKUe SIBJIeHUSI B TNPUPOJE:
TOBEPXHOCTHOe HaTshKeHWe W KalmwIsipHble SIBJIeHUST B TIPUPO/Ie,
KpUCTa/Ulbl B TIpupofe, usiydyeHre ConHLla, 3aMep3aHue BOJOEMOB,
Mopckue 6pusbl, 06pa3oBaHUe POChl, TYMaHa, UHesi, CHera, 31eKTpUuecKue
siBJIeHUs1 B atMmocgepe, 3/JeKTPUUeCTBO >KUBBIX OPraHU3MOB, MarHUTHOE
roJie 3eMJ/iH, Aiper( MoJir0COB, pOJib MarHUTHOT'O MOJIS JJ/151 J)KU3HU Ha 3eMJie,
MOJIAPHOE CHsIHWe, TPA 5TOM MEepeBOJUTh MPaKTUUeCKYH 3ajauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (MPU3HAKU) (HU3HUECKHX
SIBJICHUU,

OTHMChIBaTh U3yueHHbIe CBOMCTBA Tel U (PU3MUeCcKue SIBIeHHsI, UCTIOb3Ysi
¢du3rueckre BeMUMHbBI (TemIepaTypa, BHYTPEHHSISI SHEpPrUsi, KOJMUeCTBO
TEIUIOThl, YJe/lbHasg TeNJIO8MKOCTb BellleCcTBa, Yy/JenbHas TeIuioTa
TUIaB/ieHus, y/le/ibHasi TeIyioTa Mapoobpa3oBaHusi, y/ie/lbHasi TeryioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeuCTBUSL TeII0BOU



MallIMHbI, OTHOCUTE/IbHAsI BIAKHOCTh BO3/1yXa, 3/IeKTPUUECKUM 3apsif], Cr/la
TOKa, J/JeKTPUYECKOe HarpsbkKeHHe, COMpOTUB/IEHWe TIPOBO/IHHMKA,
y/leJIbHOe COTIPOTUBJ/IEHHE BellleCTBa, paboTa U MOII[HOCTh 3/IeKTPUUECKOTO
TOKa), TIpU ONMCAaHWU [PAaBWIbHO TPAKTOBaThb (PU3NUECKUNA CMBIC/
WCTIO/Tb3yeMbIX BeTMUMH, 0003HaueHUs ¥ eMHULIbI (PU31UeCKUX BeTUUMH,
HaxoJuTh (OPMYJIbI, CBSI3bIBAIOLIME [aHHYH (DU3MUYECKYH0 BEMUMHY C
JPYTMMM BeJIMYMHAMH, CTPOUTh TpaUKd HM3YUeHHbIX 3aBUCUMOCTeN
(hU3MUYeCKUX BEJIMUUH;

XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJeHUs] U TIPOLIeCChI,
WICTI0J/Ib3ysl OCHOBHbIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KMHETUYECKOM TeOopUuu
CTPOeHMs BellleCTBa, MPUHLIUN CYNepro3vldyd mnoJield (Ha KauyeCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsifia, 3aKoH OMa /ijis yyacTKa ey, 3aKOH
Ixoynsi—JleHla, 3aKOH COXpaHeHUs1 SHePIruu, MPU 3TOM /laBaTh CJIOBECHYIO
(hOpMy/TMPOBKY 3aKOHa M 3allMChIBaTh €r0 MaTeMaTUueCKoe BhIDayKeHUE;
00BSICHATbL (hU3UUeCKre MpOoIeCcChl M CBOMCTBA Teld, B TOM UWCIe U B
KOHTEKCTe CUTyalUd NPaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BbISBISTh
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3M, CTPOUThH 00BsiICHEeHUe M3 1-2 JTorudecKux
IIarOB C OIMOpOM Ha 1—2 M3yuyeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHUM,
(hr3MUeCKUX 3aKOHOB WA 3aKOHOMEPHOCTeW;

pelaTh pacuéTHble 3ajauu B 2—3 [eUCTBUS, MCIIONb3ys 3aKOHbI U
dbopmyibl, CBsi3bIBalOIMe (DU3MUECKHe BeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUS 3a/lauM 3aluChiBaTh KPAaTKOe YCJ/IOBHE, BBISB/STh HEJOCTaTOK
JAHHBIX [T pellleHusl 3a7jaud, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HeoOXoJuMble i €€ pelleHus, TIPOBOAUTHL PACUéThl W CpaBHUBATh
NoJiyyeHHOe 3HaueHue (PU3NUecKol BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TpOO/ieMbl, KOTOpble MOJKHO pelIdTb TIPU TTOMOLIU
(U3MUeCKUX MeTO/I0B, HWCIOJIb3ysl OMNMCaHWe HWCC/Ie/JOBaHUs, BbIJESITh
TpoBepsieMOe  TpeAToIo’KeHWe, OLIeHWBaTh [PaBUIBHOCTh TOPSAKa
TIpPOBe/IeHUs] UCC/Ie[]0OBaHusl, /ie/laTh BbIBO/IbI;

TIPOBOIUTL  OMBITHI MO HabOMoAeHUI0 (U3NUeCKUX SIBJI€HHN WU
(r3MUeCKUX CBOMCTB Tesl (Kalu/uIsipHble SIBJIEHUs, 3aBUCUMOCTb []aB/IeHUS
BO3/lyXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTH TIPOI[ecca OCThIBAHUS U
HarpeBaHus TIpM M3/IyUeHMM OT I[BeTa W3/ydaroieu (IOr/oliarolei)
TOBEPXHOCTH, CKOPOCTh MCMAapeHUsl BOJbl OT TeMrepaTypbl XXUAKOCTU U
TJIOIIAI €€ TIOBepXHOCTH, 3/eKTpu3allds TeJl U B3auMO/elCTBUe
3/IEKTPUYECKUX  3apsiloB, B3aMMOJENCTBUE TIOCTOSIHHBIX MAarHuTOB,
BU3ya/M3aliusi MarHUTHBIX T0Jiell TIOCTOSIHHbIX MAarHWTOB, [euCTBUS
MarHuMTHOTO MO/ Ha TPOBOAHUK C TOKOM, CBOWCTBA 3J/IEKTPOMAarHUra,
CBOMCTBa 3JIEKTPOJIBUraTesisi IOCTOSIHHOTO TOKa): (hOpPMYy/JMpOBaTh



TIpOBepsieMble TIPeATIONI0XKeHHs], COOMpaTh YCTAHOBKY U3 TIPeI0KeHHOTO
000py/I0BaHusl, OMKCHIBATh X0/ OTbITa U (YOPMYIUPOBATh BHIBOAbI;
BBITIO/THS T MPsIMble U3MepeHusi TeMriepaTypbl, OTHOCUTE/bHOU B/IaXKHOCTH
BO3/lyXa, CWIbl TOKa, HalpsbDKeHWs C HCI0/Ib30BaHHEM aHa/IOrOBbIX
nprbOpOB ¥ JAaTUMKOB (PU3MUECKUX BeJMYMH, CPABHUBATh pPe3y/IbTaThbl
M3MepeHUi C yUETOM 3a/JaHHOM abCOMFOTHOM MOTPeNIHOCTH;

TPOBO/IUTH UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3NUeCKOU Be/IMUKHBI OT
JPyroii € UCHOAb30BaHMEM TMPSMbIX H3MepeHui  (3aBUCHMMOCTb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /yIWHbI, TUIOLIA[U T10NepevyHoro
CedyeHUs U yZieJIbHOTO COTIPOTHBIIEHHUS BellecTBa MPOBOJHMKA, CUJIbI TOKA,
WAyLIero uepe3 TIPOBOJAHUK, OT HamnpspKeHUs] Ha TMPOBOJHUKe,
WCC/IeJOBaHUe T0C/Ie/JOBaTe/IbHOTO UM Tapajule/IbHOTO  COeJMHEeHUM
TIPOBOAIHUKOB): TUTAHMPOBAThb MCC/Ie[JOBaHWe, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MepeHUs, C/eflysi MpeJio’KeHHOMY Ii1aHy, (UKCUPOBAaThb
pe3yJibTaThl MOJYyUYeHHOW 3aBUCHMMOCTHU B BU/Jie Tab/ull U rpauKOB, JienaTh
BBIBO/IbI 110 pe3y/ibTaTaM MCC/IeJOBaHMUS;

TIPOBO/IUTh KOCBEeHHble U3MepeHUs (Pu3nueckux BenuuuH (yjesbHas
TeTUVIOEMKOCTh ~ BeIlleCcTBa, COIPOTHBJIEHWe TIPOBOJHKKA, pabota U
MOILL[HOCTb 3J/IEKTPUUECKOT0 TOKa): TJIaHUPOBaTh M3MepeHUs], cobupaThb
5KCMepUMEeHTabHYI0 YCTAaHOBKY, C/ie[ys Npeja0)KeHHOW WUHCTPYKLUH, U
BBIUUC/IATH 3HaUeHUe BeJINUMHbI;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€301acHOCTH IpU paboTe ¢ 1abopaToOpHBIM
obopyoBaHuEM;

XapaKTepu30BaTh TPUHIMIBI  IeWCTBUS W3yUYeHHBIX TNPUOOPOB U
TeXHUYECKUX YCTPOUCTB C OMOPOW Ha UX OMMUCaHUS (B TOM UKCJIe: CUCTEMaA
OTOTUIeHUS IOMOB, TUTPOMETD, MapoBasi TypOrHa, amriepMeTp, BOJbLTMET],
CUETUMK 3/IEKTPUUECKOW SHEepruu, 3/IeKTPOOCBeTUTe/IbHbIe MPUOOPHI,
HarpeBaTe/bHbIe 3/1IeKTPONprUOOpsl  (TIpUMeEphI), 3/IeKTpUUeCKUe
Tipe/IOXpPaHUTe/TH, 3IEKTPOMAarHuT, 3/IeKTPOIBUTaTe b MOCTOSTHHOTO TOKA),
WCTIO/b3ysl 3HAaHUS O CBOMCTBax (M3UUECKUX SIBJIEHUM U HeoOXoJuMmbie
(dr3nUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCTble TeXHUUEeCKUe YCTPOWCTBA U U3MepuTesibHbIe
TIpUOOPHI TI0 CXeMaM 1 CXeMaTUUHBIM PUCYHKaM (KHIKOCTHBIA TEpMOMET],
TEPMOC, TICUXPOMETpD, TUTPOMETp, J[BUraTe/lb BHYTPEHHEro CropaHus,
3/IEKTPOCKOII, PeoCTaT), COCTaB/SATb CXeMbl 3JIeKTPUUECKUX Liered ¢
rocJiefloBaTeIbHbIM U Mapasiie/ibHbIM COeIMHEHWeM 3/IeMEeHTOB, pa3/inyast
yCJ/IOBHBIe 0003HaUeHHsI 37IEMEHTOB 3/IEKTPUUeCKUX Tierleif;

MPpUBOJAUTL  MpuUMepbl  (HaXxoAuUTb  HHQOpPMAIMI0O O  [pUMepax)
MPaKTUYECKOTO HCIO0Ib30BaHUsA (PU3NUECKUX 3HAHUM B TOBCEJHEBHOU



JKU3HM J171s1 00ecrieueHust 6e30macHOCTH TpH obpaltieHnu ¢ mpubopamMu 1
TeXHUUeCKWMU YCTPOMCTBaMH, COXPaHeHUs 3/J0pOBbsl U COO/I0IeHNsI HOPM
5KO0JIOTMUECKOT0 MOBe/IeHHs B OKPY>KaroLen cpeje;

OCYLIEeCTB/IATb TOMCK WH(pOpMaUUd (PU3AUYECKOrO0 COJEep)XaHus B
lHTepHeTe, Ha OCHOBe MMEIOLIUXCS 3HAaHUMM W MYyTEM CpaBHEHUS
[OTIO/THUTE/TbHBIX NCTOUHUKOB BbIZIe/ISITh MH(POPMALMIO, KOTOpast SIB/ISeTCS
MIPOTHUBOPEUUBON WU MOXKeT ObITh HeI0CTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHUM YueOHBIX 3alaHWi Hay4YHO-TIOMYJ/ISIPHYHO
JUTepaTypy (pU3NUeCKOro CoAeprKaHus, ClIpaBOUHbIe MaTepyaJibl, peCypChl
cetu VIHTepHeT, BJafleTb NpUEMaMM KOHCIIEKTUPOBAHUS  TeKCTa,
ripeoOpa3oBaHys MH(OPMaIMX 13 OZJHOW 3HAKOBOM CUCTEMbI B [IPYTYIO;
co3/laBaThb COOCTBEHHbIe THUCbMEHHbIe W KpaTKHWe YCTHble COOOIIeHus,
0006miass vHpOpMAaLMI0 U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOro
cofiepKaHusl, B TOM UHc/le MyOJMYHO TIPeJCTaB/sATh pe3y/IbTaThl
TIPOEKTHOW W/ UCCJ/Ie0BaTebCKON [eATebHOCTH, TPU 3TOM I'PaMOTHO
VICTIO/Ib30BaTh W3YYEHHbIM TMOHATUUHBIA annapar Kypca (PU3MKY,
COTIPOBOXK/IAaTh BBICTYIJIEHUE TIpe3eHTaliew;

NPy BBIMIOJIHEHUM YyueOHbIX TPOEKTOB M UCC/e[0BaHWN (U3NUeCKUX
TIPOLIECCOB pacrpefiesiiTb 0053aHHOCTU B TpYyIie B COOTBETCTBUMU C
NOCTaB/IeHHbIMU 3a/lauaMy, CJIe/ITh 3a BBIIOJTHEHMEM T/IaHa [JeMCTBUN U
KOPPEeKTUPOBaThb €ro, aflekBaTHO OLleHWBaTh COOCTBEHHBIM BK/aJ B
[,esITeJIbHOCTb CPYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/ENCTBHE,
TIPOSIBJIsiS TOTOBHOCTH pa3peliaTb KOH(IUKTHI.

K koHIly oOyueHusi B 9 Kj1acce ripejMeTHbIe Pe3y/ibTaThl Ha 0A30BOM ypOBHE
JO/DKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOI[UXCsl YMEeHUIA:

WCI0/Ib30BaTh TOHSATUS: CUCTeMa OTCUéTa, MaTepua/jbHas TOUKa,
TPAeKTOpHsl, OTHOCUTEbHOCTb MEXaHWYeCKOro [BWKeHHUs, AeopMalys
(ynpyrasi, mnjacTuyeckast), TpPeHHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHHUe,
HEBECOMOCTh W TIeperpy3Ku, I[eHTp TsDKeCTH, abCOMOTHO TBEp/0e Tero,
L[eHTP TSDKeCTU TBEPAOTO Tejla, paBHOBeCHe, MexaHUuecKue KojebaHus 1
BOJIHBI, 3BYK, MH()Pa3BYK U yJ/IbTPa3BYK, 3/IEKTPOMAarHATHbIE BOJIHBI, IIIKasia
3JIEKTPOMAarHUTHLIX BOJIH, CBeT, O/M30pPYKOCTb W Ja/IbHO30PKOCTh,
CTIeKTPbI UCITyCKaHWs W TIOT/IoNeHus, anb(da, 6eTa- U raMma-u3yueHus,
W30TOMbI, i/jepHasi SHEPreTHKa;

pa3nuuarh siBjieHHWs (PaBHOMEDHOE M HepaBHOMEpHOEe TMpPSIMOJIMHENMHOe
JBIDKEHHE, DPaBHOYCKODEHHOe TIpPSIMOJIMHEeHOe [BKeHWe, CBOOOJHOe
rajieHue Tesl, paBHOMEPHOe [IBU)KEeHUe 10 OKPY’>KHOCTH, B3aUMO/IeliCTBHe
TeJl, peaKTUBHOe J[IBIKeHUe, KosiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY)K/IeHHble KoJiebaHuUsl), pe30HaHC, BOJHOBOE JBW)KeHHe, OTpPa’KeHHe



3ByKa, MPSMOJIMHEHHOe pachpoCTpaHeHue, OTpakeHue W MpeioMJieHue
CBeTa, MOJTHOe BHyTpeHHee OTpa)keHre CBeTa, pa3/ioykeHre 6esioro cBeTa B
CIIeKTP W C/J0KeHWe CIeKTpaJibHbIX [[BeTOB, [UCIIepCHsi CBeTa,
eCcTeCTBeHHasi paJJM0aKTUBHOCTb, BO3HUKHOBEHWE JIMHEWYATOrO CIeKTpa
W3/ly4yeHuUs ) 0 OMMCaHUIO0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OITbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCcKoe sIBJIeHUE;

pacrio3HaBaThb TIPOSIBJieHWe HW3yUeHHbIX (U3UUYeCKUX SIBJIEHUM B
OKpy>XXaroljeM Mupe (B TOM uuc/ie (uanueckue siBJIeHUSI B TPUPOJE:
TIPWIKBBI U OTJIMBHI, ABMKeHUe TiaHeT Co/THeYHOW CUCTeMbl, peaKTUBHOE
[BIKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3em/ieTpsiCeHUe, CeWCMUYecKhe BOJIHbI, I[yHaMW, 3X0, I[BeTa TeJ,
OITHYeCKHe sIBIeHHs B TIpUpojie, GHoioThUecKoe [eHCTBHE BHAWMOTO,
y/ibTparoNeTOBOr0 M PEHTIeHOBCKOTO U3/yueHul, ecTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIy4M, paJMOaKTUBHOE U3JyueHue
TPUPO/IHBIX MHWHEepasioB, [leiCTBHMe PpAJUOAKTHUBHBIX U3/lydyeHUN Ha
OpraHv3M 4YeJiOBeKa), MpU 3TOM MepeBOAUTb MPAKTUUECKyH 3a/auy B
yueOHYI0, BBIIE/IATH CYII|eCTBEHHbIE CBOMCTBA (MPHU3HAKU) (HU3HUECKHX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIe CBOMCTBA TeJl U (pU3NUeCKUe SIBJIeHUs, UCIOJIb3Ys
(u3nMueckre BeJMUUHBI (CpelHsIi U MrHOBEHHasi CKODOCTh TeJjia IIpU
HepaBHOMEDHOM /IBW)KEHWM, YCKOpeHUe, repeMellleHre, MyTb, YIJIOBas
CKOpOCTb, CW/la TPEeHWs, Cua YNPYroCTH, CUla TSDKECTH, YCKOpeHHe
CBOOOJHOTO TIaJileHusl, BeC Tela, WMITYJbC Teja, WMIY/IbC CUJIBI,
MexXaHhueckass paboTra W MOIHOCTb, TIOTEHI[Ma/lbHAs JHEpPIUs Tea,
TO/IHATOrO HaJl TMOBEPXHOCTBIO 3eMJIM, TIOTeHLUa/bHasi SHeprusi CkKaTou
TIPY’KMHBI, KHHeTAUYeCKasi SHePrus, MOoIHasi MexaHudecKasi SHeprusi, mepuo/
Y YacTtoTa KosiebaHWM, ZyIMHAa BOJIHBI, TPOMKOCTb 3ByKa W BBICOTA TOHA,
CKOPOCTb CBeTa, II0Ka3aTejib MpeJOM/IEHUsS Cpefibl), TPU OINHWCAHUU
MPaBU/ILHO TPAKTOBaTh (DM3UUECKUM CMBIC HWCIOIb3yeMbIX BeITUUUH,
0003HaueHHsI W eAUHMLIbI (PU3NUYEeCKUX BEeIUYWH, HaXOAUTb (OPMYIJIbI,
CBSI3bIBAKOIIME JJaHHYIO (DU3NUeCKYH0 BeJIMUYUHY C JPYTMMU Be/IMUMHAMM,
CTPOUTH rpapuKy NU3yUeHHbBIX 3aBUCUMOCTeN (PHM3UUYEeCKUX BeJINUKH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SBJAeHUs] U TIPOLIeCChI,
WICTI0J/Ib3YSI 3aKOH COXPaHEHWsl SHePryH, 3aKOH BCEMMPDHOIO TSATOTEHUS,
TIPUHLIAN  CYNepPro3uLMA CUJ, TPUHIUMII OTHOCUTEeNbHOCTU [anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHUs] UMITYJ/IbCa, 3aKOHbI OTPaKeHUs U
TIpeJIOMJ/IeHUsT CBeTa, 3aKOHbI COXPaHeHUs 3apsiJOBOr0 U MacCOBOTO UMCesT
TIpU SIIePHBIX DeaklHUsX, MNpA 3TOM [jaBaTb CJIOBECHYHO (POPMYIUPOBKY
3aKOHa U 3aMMChIBaTh €ro MaTeMaThUueCcKoe BhIpayKeHUE;



O0BSACHATh (hM3MUeCKHe TIPOI[eCChl W CBOWMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTYyaluii MPaKTUKOOPHMEHTUPOBAHHOT'O XapaKTepa: BbISBJISATh
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTb 00bsSICHEHHe 13 2—3 JIOTMUeCKUX
11aroB C OIMOPOM Ha 2—3 W3yYeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUU,
bu3MUeCKrX 3aKOHOB W/ 3aKOHOMEPHOCTEH;

pelllaTh paCyéTHbIe 3a/iauu (OMUparolrecs: Ha CUcTeMy U3 2—3 ypaBHeHUH),
WCTIOJTb3Y$1 3aKOHBI U (hOpMYJIbl, CBSI3bIBatOIIMe (hr3UuecKre BeJTMUKHbI: Ha
OCHOBe aHaJ/li3a YC/I0BUS 3a/lauy 3alyChiBaTh KPAaTKOe YCIOBHeE, BbISIB/STh
HeZIoCTaroIIre WM W30bITOUHbIE JaHHBbIe, BEIOMPATh 3aKOHBI U (HOPMY/IbI,
HeoOXOoAuMble [I7i1  pellleHusi, TIPOBOAUTb PpacuéTbl U  OLIEHWBAaTh
PeaTMCTUUHOCTD MOTyYeHHOT 0 3HaueHUsl (PU3nuecKol Be/TMUrHbI;
pacrio3HaBatb TpobeMbl, KOTOpble MOXXHO peIlUTb TIPU TIOMOILIH
bu3MUeCKUX MEeTO/IOB, WCIIO/b3ysl OMNMHCAHWe HWCC/Ie/JOBaHUs, BbIIE/ATh
TipoBepsieMOe  TIPeJTIO/IO’KeHHe, OLleHWBaTh IIPABWIBHOCTh  TOpsJKa
MpOBeJieHUs] ~ MCC/Ie[iIoBaHUs, JieJlaTb  BbIBO/IbI, HWHTEPIPeTHUPOBAaTh
pe3y/bTaThl Hab/IFOeHUH U OTIBITOB;

TIPOBOIUTh  OTBbITHI MO HabOmoZeHuI0 (U3NUeCKUX SIBJIEHUN WU
¢du3nueckux CBOWCTB Tes (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTb Tlepyuofia KosjebaHui MpPY>XUHHOTO
MasiTHMKa OT MacChl Ipy3a U KECTKOCTH MPY>KWHbI U HE3aBUCUMOCTb OT
aMIUIATY/IbI Ma/ibiX KoJie0aHUi, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pas3niokeHue 6esloro cBeTa B CIEKTP, M3yueHHe CBOWCTB M300pa)keHUs B
TJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi mpegMeTa B cobuparolieit
nvH3e, Hab/rofleHre CIUIOUIHBIX U JIMHeWYaTbIX CIEeKTPOB W3/Ty4eHusi):
CaMOCTOATeJTbHO ~COoOMpaTh yCTAaHOBKY U3 HW30BITOUHOro Habopa
o0Opy/loBaHusl, OMMChIBAaTH XOJ  OMbITa W €ro  pe3yJbTaThl,
(hopMyUpOBaTh BLIBO/bI;

TIPOBO/JIUTh TP HEOOXOANMOCTU CEPUI0 TIPSIMbIX U3MepeHUi, orpezerisisi
cpefiHee 3HaueHUWe U3MepsieMOll BelMuMHbI ((hOKyCHOe pacCTosiHue
cobuparoijeli  MH3bI), O0OOCHOBBIBAaTH BBIOOpP cIocoba wW3MepeHust
(u3MepuTeNBLHOTO TpHOOpa);

MPOBOJUTL UCC/AEe[OBaHME 3aBUCUMOCTEN (U3UUeCKHUX BeJMUUH C
WCTI0/Th30BaHHEM TPSIMBIX M3MepeHUH (3aBUCUMOCTD TTYTH OT BpPeMeHH TPy
DPAaBHOYCKOPEHHOM [IBIKeHWM 0e3 HauanbHOW CKOPOCTH, TIepuoja
KosebaHMII MaTeMaTHM4eCKOro MasiTHMKa OT [JJ/JMHbl HUTH, 3aBUCUMOCTHU
yria OTpa)KeHusi CBeTa OT yrja MaJeHusi U yrJja IpejioM/IeHusl OT yrja
nafieHyst): TUIAHUPOBATh HWCC/Ie/JOBaHWe, CAMOCTOSTEeTbHO COOupaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/ibTaThl TOAyYeHHOW 3aBUCHUMOCTHU



bu3nUecKux BeMMUWH B BHe Tabmuil v rpadHKOB, Zie/laTh BBIBOABI TI0
pe3yJsibTaTaM UCC/ie[JOBaHUS;

TIPOBO/IUThL KOCBEeHHble H3MepeHUs (GHU3UUeCKMX BeJUYUH (CpeHss
CKOPOCTb M YCKOpeHHe TeJia IPU PaBHOYCKOPEHHOM /IBW)KEHUU, YCKOpeHue
cBOOOIHOTO TMajieHusi, JKECTKOCTb TIPY)KWHBI, KO3(h(UIMeHT TpeHus
CKOJIb)KEHUS, MeXaHuuecKass paboTa M MOIIHOCTb, 4YaCTOTa W TEePUO[,
KonebaHUM MaTeMaTUueCcKoro U TIPY>KUHHOTO MAasTHUKOB, OITHYecKas
cwia cobuparoiljeli  JIMH3bI, PaJUOAKTHBHBIA (DOH): TIAHUPOBATh
M3MepeHus, CobupaTh SKCIIepUMEHTA/IbHYI0 YCTAHOBKY W BBITIO/IHSTh
V3MepeHus, Cefys MpeJ0)KeHHOM WHCTPYKLMM, BBIUMC/ISATH 3HAueHue
BeJIMUMHBI U aHAJTU3UPOBATh MOTyUeHHbIe pe3y/bTaThl C YUETOM 3aJlaHHOM
TIOTPEITHOCTH U3MepeHul;

cobJtro1aTh TIpaBU/Ia TEXHUKH 0€301acHOCTH IpU paboTe ¢ 1abopaTOpHBIM
obopygoBaHHEM;

pa3nuyaTh OCHOBHbIE TIPHU3HAKKW M3YUYeHHBIX (U3UUECKUX MOJiesei:
MaTepuanbHas TOUKa, abCO/MOTHO TBEpZOE Tel0, TOUEUHBbIM HCTOUHHK
CBeTa, Jiy4, TOHKasi JIMH3a, TiJlaHeTapHasi MO/ieJib aTOMa, HyK/IOHHAasi MOJieJTb
aTOMHOTO $1/1pa;

XapaKTepu30BaTb TIPUHIUIBI  JIeWCTBUS  U3yUeHHBbIX TPUOOPOB U
TeXHUUECKUX YCTPOMCTB C OIMOpOM Ha WX onucaHus (B TOM UWUCIe:
CIUAOMEeTp, [aTUMKW TIOJIO)KeHUs], PACCTOSIHUSI W YCKODEeHUs, pakeTa,
9XO0/I0T, OUKH, T[epucKor, ¢oToarnmapaT, OINTAYeCKhe CBETOBOJbI,
CTIeKTPOCKOM, [I03UMeTp, KaMmepa BuibcoHa), WCMOMb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUECKMX sBAeHUA ¢ HeoOXogumble  (HU3NUECKHE
3aKOHOMEPHOCTY;

WICII0J/Ib30BaTh CXeMbl U CXeMaTHUYHble DUCYHKU M3yUYeHHbIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTE/IbHBIX TTPUOOPOB M TeXHOJIOTUUeCKUX MPOI[eCCOB MPH
pellleHur  y4eOHO-TIPAKTUUeCKUX 3a/layu, ONTUUeCKWe CXeMbl s
TIOCTPOeHHs N300pakeHW B TIJIOCKOM 3epKaJjie U cobuparoliieil TuH3e;
MPUBOJAUTL  MpuUMepbl  (HaXxoAuTb  HHQOpPMAIMI0O O  [pUMepax)
MPaKTUYECKOTO HCIO0b30BaHUsA (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU
JKU3HU 711 obecrieueHus: 6e30macHOCTH TIpU oOpaitieHnu ¢ rpubopaMu 1
TeXHUUYECKUMH YCTPONCTBAMH, COXPaHEeHUs 3/JOPOBbS ¥ COO/TFOZIeHNsI HOpM
9KO0JIOTMUECKOT0 MOBe/IeHHs] B OKPY>KartoLlel cpe/ie;

OCYIIIeCTBIATh TIOMCK WHGpopMalui  (GU3NUECKOTO0 COJep)KaHUs B
HTepHeTe, caMOCTOSITe/IbHO (hOPMYJIMPYsl TIOMCKOBBIN 3arpoc, HaXxO0/IUThb
MyTU OTpe/ieJieHrsl JOCTOBEPHOCTH T0J/yueHHOM MH(OpMal[Mi Ha OCHOBe
VMMEIOLLUXCSl 3HAHUU U [JOTIOJTHUTETbHBIX UCTOUHHKOB;



WCTI0/Tb30BaTh TIPYU BBITIOTHEHNWY yUeOHBIX 3aJ/l[aHUi HayYHO-TIOMY/ISIPHYIO
uTepaTypy (GU3M4ecKoro CoJiep>KaHus, ClipaBOYHble MaTepUalibl, peCypChbl
cetu VIHTepHeT, BafeTb TMpUEMaMHA KOHCIIEKTUPOBAaHUS  TEKCTa,
npeobpa3oBaHusi THPOPMALIMK U3 OFHOM 3HAKOBOUM CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe TMChbMEHHbIE W yCTHbIEe COOOII[eHHS Ha OCHOBe
vH(MOpMalMM W3 HECKOJbKUX WCTOYHUKOB (PU3NUYECKOTO COJep>KaHuUs,
myOIMUHO TIPeJCTaB/AATh pe3y/bTaThl MPOEKTHOW UK HUCCie/[0BaTe/IbCKON
[leITeIbHOCTH, TPHA 3TOM TIPaMOTHO  MCII0JIb30BaTb  M3YUYEHHBIU
TIOHSITUMHBIM anmapar K3yuyaeMoro pasjena (U3WKM W CONPOBOXKAATh
BLICTYIJIEHWe TIpe3eHTal[ieri C YyuéToM ocobeHHOCTel ayAuTOpUn
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KIIACC

Ne

HaumeHoBaHMe Pa3fejioB 1 TeM

KosimyecTBO uacos

KonTpo/ibHbIE

IIpakTHUyeckue

JneKTpoHHbIe (H(pPOBEHIe)

n/n NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pa3zpen 1. ®usuka U eé po/ib B I03HAHUHU OKPY’KAKOLero Mupa
1.1 @du3suKa - HayKa 0 IIpUupoze 2 https://m.edsoo.ru/Z1V7L302N
1.2 dusnyeckKue BeJTUUHHbI 2 1 https://m.edsoo.ru/K5VOT6K4K
1.3 EcTecTBeHHOHayuHbBII MeTO/| TTIO3HAHUS 2 1 https://m.edsoo.ru/UOY1E8T7R
Wtoro no paspeny 6
Pa3zpen 2. IlepBoHava/ibHbIe CBe/JeHUsA 0 CTPOEHUH BellecTBa
2.1 Ctpoenue BelrecTsa 1 https://m.edsoo.rt/W1D9YOC7F
BIDKEHHEe U B3aUMO/IeUCTBHE YaCTH
2.2 A A B 2 1 https://m.edsoo.ru/A9I9P8S6R
Bell[eCTBa
2.3 ArperaTtHble COCTOSIHUS BellleCTBa 2 https://m.edsoo.ru/Q6ESJOE6G
Wtoro no pa3peny 5
Pa3zpgen 3. /IBv>keHue U B3auMo/leCTBHE TeJl
3.1 MexaHuueckoe ABUKEHHE https://m.edsoo.ru/S8Y6F5F71
3.2 Nuepuus, macca, II0THOCTD 4 1 https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bugel cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Wroro nio pasgeny 21
Pa3pen 4. /laBneHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
4.1 Haenenue. ITepesaua JaBieHUs 3 https://m.eds0o.ru/X9P8J2M7R



https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/Z1V7L3O2N

TBép,E[bIMI/I Te/1aMH, )XUAKOCTAMHU U I'd3aMH

4.2 [aBrieHue XUJKOCTU https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMmocdepHoe faBieHue 6 https://m.edso0.ru/Q8S1E3W1Q
eMCTBUe KUJKOCTU Y ra3a Ha
4.4 A . a 7 3 https://m.edsoo0.r/XIN1Q1T1K
MOTPY>KEHHOE B HUX TeJI0
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa ¥ MOIHOCTDH. DHEPrUs
5.1 PaboTa ¥ MOII[HOCTh 1 https://m.edsoo.ru/Q5A4L.8M8W
5.2 [IpocTble MexaHU3MBbI 1 https://m.edsoo.ru/P3H8TOGSW
5.3 MexaHuueckas 3Heprus 4 1 https://m.edsoo.ru/KOP8FIM8I
Wtoro no pa3peny 12
PesepBHOe Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBLIEE KOJIMYECTBO YACOB I10 68 1

I[TPOI'PAMME



https://m.edsoo.ru/V1S2D2X6R
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/Z9F3W0R9Z

8 KV/IACC

HaumeHoBaHMe pa3je/ioB U TeM

KosimuecTBOo uacoB

dnekTpoHHbIe (1{udpoBbIe)

Ne n/m1 KourponbHblie | IIpakTHueckue
NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI paboThI
Pa3pgen 1. TerioBble AB/1€HUSA
1.1 CTpoeHue U CBOMCTBA BelljeCTBa 7 https://m.edsoo.ru/FSE6H2V1R
1.2 TeruioBble MPoOLeCChI 21 1 5 https://m.edsoo.ru/F712M902V
Wtoro no pa3peny 28
Paszpgen 2. JyieKTpuyeckre 1 MarHUTHbIE IBJICHUSA
OneKkTpryecKue 3apsbl. 3apsyKeHHble
2.1 P P U/ZL P 7 1 https://m.edsoo.ru/B7Y8R9A8A
Tesa U UX B3aUMO/|eHCTBUE
2.2 [ToCTOSIHHBIN 3/1EKTPUYECKUM TOK 20 2 7 https://m.edsoo.ru/O5S3Y 2N0J
2.3 MarHuTHbIe BJIeHUs 1 1.5 https://m.edsoo.ru/V2V6PET3S
2.4 OJIEKTPOMarHuTHasE UHAYKLUS https://m.edsoo.ru/V7C3B4P8F
Wtoro no paspeny 37
PezepBHoe Bpemst 3 https://m.edsoo.ru/C8J6U6B71
OBLUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOI'PAMME



https://m.edsoo.ru/C8J6U6B7I
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/F5E6H2V1R

9 KV/IACC

HaumeHoBaHMe pa3fe/ioB U TeM

Ko/sinuecTBo uacos

dnekrpoHHbIe (udpoBbIe)

Ne n/m KourponbHblie | IIpakTHueckue
NporpamMMsbI Bcero o0pa3oBaTe/bHbIE PeCypChl
paboThI paboThI
Pa3pgen 1. MexannuecKue siBJieHUS
MexaHWUeCKOe JABV)KEHHE U CITIOCOObI
1.1 A 10 1 https://m.edsoo.ru/T8L5V2H4Q
€ro ONUCaHUs
1.2 B3aumopeiicTBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHbI COXpaHeHUs 10 https://m.edsoo.ru/TOI6K2G3M
Wtoro no paszeny 40
Pasjen 2. MexaHH4ecKHe K0/1e0aHus ¥ BOTHBI
21 MexaHWuecKue KojeOaHus https://m.eds00.ru/R9I4YOM6Z
2.2 MexaHunyeckye BO/HbBL. 3BYK 1 https://m.edsoo.ru/ISK8U1NSM
Wtoro no pa3peny 15
Pa3pgen 3. JyieKTpoMarHMTHOE 110/1€ U 3/IeKTPOMarHUTHbIE BOJIHbI
OJIeKTPOMAarHUTHOE T10J1e U
3.1 P 6 2 https://m.edsoo.ru/E309B17.21,
3/71eKTPOMAarHyUTHbIE BOJIHbI
Wtoro no pa3peny 6
Pa3nen 4. CBeToBbBIE SAIB/ICHUS
4.1 3aKOHbI pacripoCTpaHeHus CBeTa https://m.edsoo.ru/F3GOV6H2Q
4.2 JIVH3bI ¥ ONTHYeCKHe TTPUOOPEI https://m.edsoo.ru/Z8D1B7T0V
4.3 PasnoskeHue 6esioro cBeta B CIIeKTp https://m.edsoo.ru/Z9X0C2NOL
Wtoro no pa3peny 15



https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T8L5V2H4Q

Pa3pgen 5. KBaHTOBBIE sAB/1eHUS

I/ICHYCKaHI/Ie U TIOTJIOLEHKE CBETA

5.1 4 1 https://m.edsoo.ru/R6V4J7V8S
aToOMOM
5.2 CtpoeHure aTOMHOrO fi/ipa 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 fAnepHbie peakiuu 1 https://m.edsoo.ru/Q4D3Z0R7M
Wtoro no pa3peny 17
Pa3pen 6. IToBTOpuTE IHHO-00001A0I{HIT MOY/TH
6.1 ToBToperme 1 06001erHe CopepxarHs 9 2 https://m.edso0.1u/O7S0Z6M3I
Kypca ¢hu13MKu 3a 7-9 Kacc
Wtoro no pa3peny 9
OBLIEE KOJIMYECTBO YACOB I10 102 57

I[TPO'PAMME



https://m.edsoo.ru/O7S0Z6M3I
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/R6V4J7V8S




ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTposibHbIe
padoThI

ITIpakTHyeckue
padoThI

Jara
HU3y4eHHU
A

OneKTpoHHbIe IU(ppoBbIe
oOpa3oBaTe/bHbIE PecypChl

®du3uKa — Hayka O IpUpoze.
SABneHus npupozbl.
dusnueckue IBIeHUSA

https://m.edsoo0.ru/DOC8D7T0T

MexaHuuecKue, TeIlJIOBELIe,
3/IeKTpUUeCKre, MarHUTHbIE,
CBETOBbIE, 3BYKOBBIE SIBJIEHUS

https://m.edsoo.ru/D403V3C4E

dusnuecKre BeJTMUNHBI U UX
v3MepeHue

https://m.edsoo.ru/ASL5F2X3M

Ypok-ucciefoBanye
"3mMepeHue TemriepaTypbl [PU
TIOMOLLIY JKUJKOCTHOTO
TepMOMeTpa U JjaTuuKa
Temrieparypbl"

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢wusuka u apyrue
eCTeCTBEHHbIE HayKH U3y4aroT
Npupozay.
EcTecTBeHHOHaYUHbBI METO],
rosHanus. Onucanue
(hu3uUeCcKux sIBIeHUMN C
TIOMOIIIbIO Mojiesiei

https://m.edsoo0.ru/S4G5Z7W4R

Ypok-uccnenosanue "[IpoBepka
TUIIOTe3bl: Ja/IbHOCTh M10J1ETa

https://m.eds00.ru/G5G3K2T6F



https://m.edsoo.ru/G5G3K2T6F
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/D0C8D7T0T

IIapYKa, MyLeHHOTO
TOPU30HTA/ILHO, TeM OOJIbIIIE,
yeM 0oJIbIlie BBICOTA MTyCKa"

Crtpoenue BewjectBa. OTbITHI,
JlOKa3bIBaroI1e JUCKPETHOe
CTPOEeHUe BelljeCcTBa

https://m.edsoo.ru/W9U7W3M3Y

,Z[BI/I)KeHI/Ie HaCTHUL BelecTBa

https://m.edsoo.ri/F6 Y6C1WOU

Ypok-ucciegoBanue «OMbIThI
10 HaO/TIO/IEHHIO TeTIJIOBOI0
pacCIIMpeHHUs Ta30B»

https://m.edsoo.ru/E5M4S0P3I

10

ArperaTHble COCTOSIHUS
Bell[eCTBa

https://m.edsoo.ru/J7M9P7C5R

11

B3auMocCBsi3b MeXIy
CBOMCTBaMH BeIIIeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHOMOJIEKY/ISIDHBIM
crpoerreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUH BOZIbI

https://m.edsoo.ru/W5H7U3F9Q

12

MexaHUUeCKoe JBWKeHHe.
PaBHOMepHOe 1 HepaBHOMEpPHOe
JIBIDKeHUe

https://m.edsoo.ru/R7JOL1Y2Z

13

CkopocTtb. EAWHULIBI CKOPOCTU

https://m.edsoo.ru/R4J1R8COD

14

Pacuer nmyt ¥ BpeMeHH
JBUKEeHUs

https://m.edsoo.ru/N0Z2K8U7M

15

Nuepryis. 3aKOH UHEPLIUU.
B3aumopeiicTBue Ten Kak
NIPUYVHA U3MEHEeHUs] CKOPOCTH
[BYDKEHUS Tejl

https://m.edsoo.ru/A31.5S31.4X



https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/W9U7W3M3Y

16

ITnotHOCTS BeltjecTBa. Pacuer
Macchl ¥ 00beMa TeJsia 1o ero
[IJIOTHOCTU

https://m.edsoo.ru/V6Z9Y5B6W

17

JlaboparopHast paboTa
«Omnpepenenue TJI0THOCTH
TBEPAOrO Tesa»

https://m.edsoo.ru/S7G8L8POD

18

Pemenue 3azau no teme
"I[InotHOCTH BewjecTBa"

https://m.edsoo.ru/M310L.OM4V

19

Cuiia Kak xapakTepyCcTUKa
B3auMozencTus Ten. Cuna
yrpyroctu. 3akoH I'yka

https://m.edsoo.ru/J7T1MO0OS8L

20

JlaboparopHast paboTa
«/3yuyeHure 3aBUCUMOCTH
pacTskeHus (aedopmaniyn)
TIPY>KUHBI OT TIPUIOXKEHHOU
CHJTBD»

https://m.edsoo.ru/USG2K4X2X

21

SIBnenue tarorenus. Cuna
TSDKECTHU

https://m.edsoo.ru/V9K3R1J4C

22

CBsi3b MeXXly CUJION TSDKeCTH U
Maccoi Tena. Bec Tena.
Pertienne 3azau 1o teme "Cuna
TSKeCTH"

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKecTH Ha Jpyrux
nnaHetax. Pusnueckue
XapaKTepUCTUKU T/IaHeT

https://m.edsoo.ru/J3P1JOR6G

24

N3mepenue cun. [JuHamomeTp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/T1A7G9TOW

26

Crno)keHue IByX CHJI,

https://m.edsoo.ru/M7B5G5Q1S



https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/V6Z9Y5B6W

HarpaB/IeHHBIX 10 OIHOU
rpsiMoii. PaBHOZIeMCTBYOII]ast
cun

27

Perenue 3az1au no teme
"PaBHozelicTBYOIIas cut"

https://m.eds00.ru/S9S0A2G8G

28

TPEHI/IE CKOJIb)KE€HHA U TpeHHe
ITOKOA1. TPEHI/IE B IIpypoJe u
TexXHHKe

https://m.edsoo.ru/Y5Z2X9T0D

29

JlabopaTopHasi paboTa
«/3yueHue 3aBUCIMOCTH CHJTbI
TPEHUsI CKOJIb)KEHHS OT CHJIBI
JlaBJIeHUs1 U XapakTepa
COTIPUKACAIOIINXCS
NIOBEPXHOCTEeN»

https://m.edso0.ru/S405T2N21

30

Pemtenne 3asiau Ha
orpefiesieHue
PaBHOZEUCTBYIOLEN CUJIbI

https://m.edsoo.ru/S8X37Z8E8N

31

Perienne 3agau no temam: «Bec
Tena», «I'paduueckoe
nsobpakeHue cum», « CHIIbI»,
«PaBHOZENCTBYIOIIIAS CUIT»

https://m.edsoo.ru/K9T0Z801J

32

KonTponbHast paboTa 1o TemMam:
«MexaHuyeckoe JBUKeHUe»,
«Macca, mI0THOCTb», «Bec
Tena», «I'paduueckoe
n3o00paxkeHue cum», «CHIbI»

https://m.edsoo0.ru/U4Y0Y4M9Z

33

Hapnenue. CriocobbI
YMEHBIIIeHUST U YBeJTMUeHUsT

https://m.edsoo.ru/P5F1P3P1A



https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S9S0A2G8G

JaBJIeHHs

34

[aByieHue rasa. 3aBUCUMOCTb
JlaBJieHusI rasa OoT 00bEMa,
TeMIiepaTyphbl

https://m.edsoo.ru/J5Q5Q3A7S

35

[lepenaua faBieHUs1 TBEPAbIMU
Te/laMU, >XUJKOCTSMH U ra3amu.
3akoH [lackans

https://m.edsoo.ru/S8M4I516V

36

'HaBJ'IEHI/Ie B )KUJKOCTH U ra3se,
BbI3BAHHOE ,Z[EI)’ICTBI/IEM CHUJIbI
TsDKeCTU

https://m.edsoo.ru/P9T7U9I0W

37

PerieHue 3ajau no teme
«/laBneHue B )KUJIKOCTH U rase.
3akoH ITackamns»

https://m.edsoo.ru/P3Z4T7X2H

38

Coobriaroryecst COCyzbl

https://m.edsoo.ru/D1L8K5Z1E

39

I'uppaBivueckuii npecc

https://m.edsoo.ru/Q8I3F1N2H

40

ManowmeTtpsl. ITopiHeBou
JKAJKOCTHBIM HacoC

https://m.edsoo.ru/Y2F9W6ENGE

41

ATtmocdepa 3emu. [TprunHEI
CyLLleCTBOBAHUS BO3YILLIHOM
o6omouky 3emsi. 3aBUCMOCTh
aTMoc(hepHOro JaBeHUs OT
BBICOTHI HaJ] YDOBHEM MOPSI

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3gyxa. ATmMocdepHoe
JlaBJIeHUEe

https://m.edsoo.ru/V6J0G1DOV

43

N3mepenue atMocdepHOro
nasyienusi. OmnbiT Toppuuenm

https://m.edsoo.ru/G3J5F2U1A

44

3aBUCHUMOCTB aTMOC(HepHOTO
JIaBJIEHHsI OT BBICOTHI Haj

https://m.edsoo.ru/A3S9J5MOP



https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/J5Q5Q3A7S

yPOBHEM MOpst

45

Bapometp-anepou,.
ATmocdepHOoe faBneHre Ha
Pa3/IMUHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pertenne 3asiau 1o Teme
"ATtmocdepHoe faBeHue"

https://m.edsoo.ru/HSHOV1T3P

47

[elicTBHe )KUAKOCTHY U ra3a Ha
NIOTPY’>KeHHOE B HUX TeJIO.
ApxumenoBa cusia

https://m.edsoo.ru/E2P8Y714Z

48

JlaboparopHast paboTa
«OrnipenienieHye
BBITA/IKUBAIOLLIel CUJIbI,
JIeHCTBYIOLLIEH Ha Tero,
MOTPY>KEHHOE B XKUIKOCTb»

https://m.edso0.ru/X6V4Q6P8Z

49

JlaboparopHast paboTa 110 Teme
«ccnemoBaHre 3aBUCHMOCTH
Beca Tejia B BoZie OT 00béMa
TIOTPY>KeHHOM B >KUAKOCTh
YaCTH TeJsa»

https://m.edsoo.ru/S2I0KON5P

50

IInaBaHue Ten

https://m.edsoo.ru/P2K8C006X

51

JlaboparopHast paboTa
"KoHcTpynpoBaHue apeomMeTpa
W/IM KOHCTPYHMPOBaHUe JIOLKU U
oripeziejieHue eé
rpy30r0AbEMHOCTH"

https://m.edsoo.ru/C4R5T8Y 2V

52

Peruenue 3azau o remam:
«IIlnaBanue cyzoB.
Bo3gyxoruiaBanuey, «/laBneHve

https://m.edsoo.ru/A9D2Q8A3H



https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/W5O2H6F5V

TBepAbIX TeJl, )KH,E[KOCTEI‘/JI u
ra3oB»

53

MexaHuuecKasi paboTa

https://m.edsoo.ru/C2M3D5Y 4L

54

MougHocts. Evnunib
MOILIHOCTH

https://m.edsoo.ru/H8YIKO0X2T

55

Ypok-uccienoBaHue "Pacuét
MOILIHOCTH, Pa3BUBaeMOM Npu
MoIbEMe 10 JieCTHULe"

https://m.edsoo.ru/T7G0J7W5I

56

ITpocTeie MexaHM3MEI. Peiuar.
PaBHOBecue cui Ha peluare

https://m.edso00.ru/B3U9T8M3K

57

KontposnbHast pabora 1o Teme
«[laByieHue TBepAbIX Tell,
JKUJIKOCTel 1 ra3oB» /
Bcepoccuiickasi TpoBepouHast
pabota

https://m.edsoo.ru/ROTOHON1C

58

Pe3epBHblii ypok. Pabora c
TeKCTaMH 10 TeMe «/laBreHne
TBED/BIX TeJ, )KUIKOCTEH U
ra3oB» / Bcepoccuiickas
npoBepoyHasi paboTa

https://m.edsoo.ru/W1T0B1B8U

59

Pbluary B TEXHUKE, OBITY U
nipupo/e. JlabopaTopHasi paboTa
«WccnegoBanue ycioBUn
PaBHOBECHS pblUara»

0.5

https://m.edsoo.ru/R5K100H9K

60

Perienne 3a/ia4y 110 TeMe
«¥YcnoBus PaBHOBECHS pbIUdra»

https://m.edsoo.ru/L5G5Q2K80

61

KosddurpenT nonesHoro
JIeCTBUSI MeXaHU3Ma.

0.5

https://m.edsoo.ru/J4K776J21



https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/C2M3D5Y4L

JlaboparopHast paboTa
«M3mepenue KI1/] Hak/IOHHOM
IIJIOCKOCTU»

62

PelieHne 3a7iau 1o Teme
"Pabota, motfHOCTh, KIT"

https://m.edsoo.ru/Z8Y8D0OL2Y

63

MexaHuueckas S3Heprus.
Kunetnueckas u
TOTeHLualbHast SHeprus

https://m.edsoo0.ru/P4V40409T

64

3aKOH COXpaHeHUs
MeXaHW4YeCKOM SHeprur

https://m.edsoo.ru/LON7T0D9C

65

YPOK-3KCIIepUMEHT 110 TeMe
" JKCriepuMeHTaIbHOe
onpezeneHue U3MeHeHUs!
KMHeTUUeCKOMW 1
MOTeHL[Ma/IbHOU SHEePIUM NpU
CKaTbIBAHWU TeJia 110
HaK/IOHHOM M/I0CKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KouTponbHast paboTa 1o Teme
«PaboTa ¥ MOIITHOCTb.
OHeprus»

https://m.edsoo.ru/P2Z7P4G4N

67

Pe3epBHbIi ypok. Pabora ¢
TeKCTaMHU 10 Teme
"MexaHU4eCKoe ABWXKeHue"

https://m.edsoo.ru/J4Y7W4R4Z

68

Pe3epBHblit ypok. Pabora c
TeKCcTaMu 1o Teme "Pabora.
MorugHocTb. DHeprus"

https://m.edsoo0.ru/A5Z2G6YIM

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68

12



https://m.edsoo.ru/A5Z2G6Y9M
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/Z8Y8D0L2Y

8 KV/IACC

Ne
n/n

Tema ypoka

KosmmyecTBo uacoB

Bcero

KoHTpo/bHEBIE
padoThI

IIpakTH4yeckue
padoThI

Jara
HU3y4eHUs

O/1eKTPOHHBbIE U(POBHIe
oOpa3oBaTe/IbHBIE PeCypChI

OCHOBHBI€ TI0JIO’KEHUS
MOJIEKY/IIPHO-KUHeTUYECKON
TEOPUU U UX OMBITHbIE
TO/ATBEP K/ €HHUS

https://m.edsoo.ru/I11.6W5X0Z

Macca u pa3mep aTOMOB U
MOJIEKY/I

https://m.edsoo.ru/P7F61L.4R6L

Mogenu TBEPIOTO, KUJKOTO U
ra3000pa3HOTo COCTOSTHUM
BelllecTBa

https://m.edsoo.ru/N9T7D1S1F

OO6mbsicHeHHe CBOWCTB TBEP/OTO,
YKUJIKOTO U Ta3000pa3Horo
COCTOSIHUM Bell[eCTBa Ha OCHOBE
T10J1I0KeHUH MOJIeKY/ISIpHO-
KUHEeTUUeCKOW Teopuu

https://m.edsoo.ru/L6X9P7X3M

Kpucranmueckue u amopdHbie
Tena

https://m.edsoo.ru/HEW2Q8V5D

CMmaurBaHue U Kalmn/IJIIPHOCTb.
HOBerHOCTHOQ HaTsDOKeHune

https://m.edsoo.ru/M209B3R1L

TeruioBoe paciivpeHue U
oKarue

https://m.edsoo.ru/J7T1T5C3B

Temnepatypa. CBs3b
TeMIlepaTypbl CO CKOPOCTBIO
TeIJIOBOTO JABM)KEHUST YaCTUL]

https://m.edsoo.ru/C9P4B3B3E



https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/I1L6W5X0Z

BHyTpeHnHsist 3Heprusi. CriocoObl
M3MeHeHUsl BHyTpeHHel
SHepruv

https://m.edsoo.ru/F1S701S9X

10

Buppl Terionepesaun

https://m.edsoo.ru/R8O0E4G2]J

11

Ypok-koH(epeHLus
"[IpakTUecKoe UCII0/Ib30BaHKe
TETJIOBbIX CBOMCTB BeIlleCTB U
MaTeprasoB B Lie/saX
sHeprocbepexeHus "

https://m.edsoo.ru/ROD8O9V0Q

12

Ko/mmuecTBO TEIioTHL.
Y nenbHas TEMJIOEMKOCTb

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHeHMe TeTuIoBOro HamaHca.
TeriooOMeH U TeIIoBoe
paBHOBeCHe

https://m.edsoo.rt/E7R9C6G1Q

14

JlaboparopHas paboTa
"VccnemoBaHue SIBJIEHUS
TerioobMeHa TIpyU CMeITMBaHUH
X0JIOAHOU U ropsiueii BozbI"

https://m.edsoo.ru/Q8R9C6H2R

15

PacueT KonuuecTBa TemioThl,
He00X0JUMOTr0 [I7Isl HarpeBaHUS
Tesia U BbIle/I1ieMOro UM TIpU
OXJIaXKIeHUU

https://m.edsoo.ru/X8H6J1W0Y

16

JlabopaTopHast paboTa
"Onpegenenue yjenbHOU
TerIoeMKOCTHU BelllecTBa"

https://m.edsoo.ru/H4V7Q308C

17

OHeprus TOIIMBA. Y JebHast
Ter/ioTa CrOpaHUst

https://m.edsoo.ru/M8M574K6B

18

[InaBmeHue v oTBEpEBaHKE

https://m.edsoo.ru/D3W3A4Q21



https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/F1S7O1S9X

KPUCTA/IJIMYECKUX TeJl.
Y,qeanaﬂ TeIJIOTa I1J1aBJIeHUdA

19

JlabopaTopHast pabota
"Onpegenenue yJenbHOU
TeIrI0ThI TIJIaB/eHud Ibha"

https://m.edsoo.ru/G8POHOX5B

20

[Tapoobpa3oBaHue 1
KOHZeHcalus. McrapeHue

https://m.edsoo.ru/V4Y0X803H

21

Kurnenue. Y nenbHas Terviora
rapooOpa3oBaHus U
KOHZIeHCalliy. 3aBUCHMOCTh
TemriepaTypbl KUIIeHUs] OT
aTMoc(depHOTo JJaBeHUst

https://m.edsoo.ru/IGM5B7X7T

22

BrakHoCTb BO3yXa.
JlabopaTopHast paboTa
"OnpejeneHre OTHOCUTETBHOU
BJI&)KHOCTH BO3yxa"

https://m.edsoo.ru/NOG6H8C2D

23

PerieHue 3a/1a4 Ha orpeziesieHHe
B/JIA)KHOCTH BO3/[yXa

https://m.edsoo.ru/D0J8G4K8H

24

[TpuHLUMIBI pabOTHI TEIJIOBBIX
nsuraresieif. [TapoBasi TypOuHa.
[BuraTeyib BHyTPeHHEr0
CropaHust

https://m.edsoo.ru/J7B1B5ESE

25

KII/[, TerioBoro gsurareris.
TeryioBble ABUraTe/Iv U 3alyra
OKpYKarollleid cpefibl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHeHus U
TIpeBpalleHUs SHepruy B
TerIOBbIX MpoLeccax

https://m.edsoo.ru/ION7C7D71



https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/G8P0H0X5B

27

[ToAroToBKa K KOHTPOJIBLHOM
pabote 1o Teme "TerioBbie
saBneHus. MIsmMeHeHue
arperaTHbIX COCTOSIHUM
BelecTa"”

https://m.edsoo.ru/F2Z3K2F2D

28

KontponbHast paboTa 1o Teme
"TerutoBbIe sIB/IEHUS.
M3meHeHue arperaTHbIX
COCTOSIHUM BelllecTBa"

https://m.edsoo.ru/EQI6GW3U2P

29

OnekTpu3anus Tes. [IBa poja
3/1eKTPUYECKUX 3apsiJoB

https://m.edsoo.ru/U7V1TOV7Z

30

Ypok-ucciieoBaHue
"DnekTpu3alus Ten UHAYKLUen
Y TIPY COTIPUKOCHOBEHUU"

https://m.edsoo.ri/L9VOY8NIC

31

BsaumogencTsue 3apsyKeHHbIX
Tes1. 3aKoH KyJsioHa

https://m.edsoo.ru/H2R1J1U60

32

DJIeKTPUYECKOE TIoJIe.
HarpsikeHHOCTB
3/1IEKTPUYECKOro IOJIsL.
[IpyHIMI Cyniepno3yuLuu
37IeKTPUYECKUX M0J1er

https://m.eds00.ru/Z5Q3S3U0K

33

Hocutenu snekTprueckux
3aps/I0B. DJieMeHTapHbIN 3apsij.
CtpoeHnue aToma

https://m.edsoo.ru/X6W509K0K

34

[TpoBOIHUKY U AU3JIEKTPUKH.
3aKoH COXpaHeHuUs
3/1eKTPUYECKOro 3apsija

https://m.edsoo.ru/J1F4R7N4F

35

Pelienue 3aiau Ha nprMeHeHue

https://m.edsoo.ru/I408N8X00



https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/F2Z3K2F2D

CBOICTB 3JIEKTPHUYECKUX
3apA40B

36

ONeKTpUYeCcKri TOK, yCI0BUS
ero CyLeCTBOBaHUsI.
VICTOYHMKY 3/1eKTPUYECKOro
TOKa

https://m.edsoo.ru/O7T7Y419]

37

[lercTBUS 3/1€KTPUUECKOr0 TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

Ypok-uccnenoanue "JlelictBue
3JIEKTPUYECKOro I0JIs Ha
IPOBOJHVKU U U3JIEKTPUKK"

https://m.edsoo.ru/T1K3V1X2Y

39

OIeKTpUUYeCKUM TOK B
MeTasulax, XUJKOCTSAX U ra3ax

https://m.edsoo.ru/N4C3B6K8W

40

OnekTpuueckas 1ierb U eé
COCTaBHbIE UaCTU

https://m.edsoo.ru/P5G1AQOWSN

41

Cwuia Toka. JTabopaTopHast
pabora "V3mepeHue u
pery/vpoBaHue CUJIbl TOKA"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

OneKTprUYecKoe HarpspKeHHe.
BonbT™metp. JlabopaTopHast
pabora "V3mepeHue u
peryJiMpoBaHue HarpspkeHus"

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTuBieHre IPOBO/IHYKA.
Y penbHOe COnpOTUBIIeHHE
BelllecTBa

https://m.edsoo.ru/E37Z8S7Q27Z

44

JlabopaTopHast paboTa
"3aBUCUMOCTD 3JIEKTPUYECKOI'0
COIPOTHBJ/IEHUS IPOBO/JHUKA OT
€ro JI/INHbI, [UIOLa 1

https://m.edsoo.ru/P7S2L1M2M



https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/O7T7Y4I9J

TIOTIePeYHOro CeYeHus 1
MaTepuana"

45

3aBUCHMOCTb CUJIbI TOKA OT
HarpsbkeHus1. 3aKkoH Oma f1J1st
ydacTKa L[enu1

https://m.edsoo.ru/D8J5G7Q5S

46

JlabopaTopHasi paboTa
"UccnenoBanue 3aBUCUMOCTH
CUJIbl TOKA, UAYLIETO yepe3
Pe3UCTOp, OT COMPOTUB/IEHUS
pe3ucTopa U HarpsbKeHUs Ha
pe3ucrtope"

https://m.edsoo.ru/R7A5G0I8N

47

ITocnenoBartensHOE U
rapaJijie/lbHOe COeJUHeHUsI
TPOBO/IHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

JlabopaTopHast paboTa
"[IpoBepka ripaBusa C/I0KeHUs
HarpspKeHUM npu
TI0C/IeJOBATe/IbHOM COeJUHeHU!
[IBYX pe3ucTopos"

https://m.edsoo.ru/M1C7Z7D9S

49

JlabopaTopHast paboTa
"[IpoBepka rpasusa [t CUJbI
TOKa MpH Iapasiie/IbHOM
COeZIUHeHUU pe3rCTOpoB"

https://m.edsoo.ru/D3J6REN6E

50

Pemtenne 3asiau Ha MpUMeHeHKe
3akoHa Oma /11 pa3/IMuyHOro
CoeJIMHeHUs POBOJHUKOB

https://m.edsoo.ru/A7SOW2R1IW

51

PaboTa 1 MOIIHOCTb
37IEKTPUYECKOr0 TOKa. 3aKOH

https://m.edsoo.ru/E4A27Z3D7T



https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/D8J5G7Q5S

Lxoys-Jlenia

52

JlabopaTopHast pabota
"OnpezeneHve paboTel U
MOIL[HOCTH 3/IEKTPUUECKOTO
TOKa"

https://m.edsoo.ru/E2P6V8C3Q

53

OJIeKTpUYeCKUe Lelu U
TIOTPeOUTe N /IeKTPUUeCKOH
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHEe

https://m.edsoo.ru/R7F2V1B5T

54

[TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IENCTBUE

https://m.edsoo.ru/Z0C9C1M8S

55

Ypok-uccienoBanue "M3yueHue
T10JIe TTIOCTOSTHHLIX MarHUTOB"

https://m.edsoo.ru/I1IK1R5T7B

56

MarsuuTHoe 1osie. MarHutHoe
roJie 3eMJ/IM 1 ero 3HaueHue [
>KU3HU Ha 3emJie

https://m.edsoo.ru/A1B1G4M9L

57

[ToAroTOBKa K KOHTPOIBHOM
pabote 1o Teme
"OneKTpruueckue 3apsbl.
3apsbKeHHbIe Tejla U UX
B3auMoiercTBUs. [ToCcTOSTHHBIN
371eKTpUYecKuii Tok"

https://m.edsoo.ru/L5D2EQL40

58

KontposnbHast pabora 1o reme
"DJleKTpUUecKue 3aps/ibl.
3apsbKeHHbIe Tejla U UX
B3anuMo/ielcTBUs. [ToCcTOSTHHBIN
3/71eKTpUYecKuii ToK" /
Bcepoccuiickasi mpoBepouHasi

https://m.edsoo0.ru/G7X7C706X



https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/E2P6V8C3Q

pabota

59

Pe3epBHbIii ypok. Pabora c
TeKCTaMH TI0 TeMe
"IToCTOSIHHBIN 31eKTPUYEeCKUI
TOK" / Bcepoccuiickas
npoBepouHasi paboTa

https://m.edsoo.ru/F5D8DI9T8N

60

OmneIT Opcresa. MarHuTHoe
I10J1e 3/IeKTPUUeCKOI0 TOKa
MarsuTHoOe 110/1e KaTyIlIKU C
TOKOM

https://m.edsoo.ru/T9L1S9K0Q

61

[TprMeHeHuUe 3/1eKTPOMarHUTOB
B TexHUKe. JlabopaTopHas
pabora "V3yueHue nercTBUs
MarHUTHOTO MO/ Ha
TIPOBOJJHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINSDOL

62

OJIEKTPOBUIaTe/ b
IIOCTOSTHHOT'O TOKa.
Hcrnionb3oBaHue
371eKTpO/iBUTaTesNer B
TeXHUUYeCKHX YCTPOMCTBax U Ha
TpaHcropTe. JlabopaTopHast
pabota "KoHcTpyrpoBaHue 1
u3yuyeHre paboThI
3/1eKTpo/BUraresis”

https://m.edsoo.ru/J1V7A7C21

63

OmneiTel Papagies. 3aKoH
3/1eKTPOMarHUTHOW UHAYKLIWH.
IIpaBusio JleHua

https://m.edsoo.ri/ESLEMOH4W

64

Onekrporeneparop. Crioco6bl
TIOJTyYeHUs 3JIEKTPUIeCKON

https://m.edsoo.ru/FEH8WIRS8I



https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/F5D8D9T8N

SHEepruu. DJIeKTPOCTaHLMK Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEeprumn

65

[ToaroToBKa K KOHTPOIBHOM
pabote 1o Teme
"DneKTpuuecKre U MarHUTHbIE
ABJIeHUS"

https://m.edsoo.ru/G1L3L2X7L

66

KoHTposnbHast paboTa o Teme
"DneKkTpruecKre U MarHUTHbIe
sABeHus"

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHbiit ypok. Pabora c
TeKkcTaMu 110 TeMe "TeryioBble
aBJIeHud"

https://m.edsoo.ru/J1J3F9B6T

68

PesepBHbiit ypok. Pabora c
TeKCTaMH 110 TeMe "MardauTHbie
aBJyieHud "

https://m.edsoo.ru/P9I2D8KOW

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68

14.5



https://m.edsoo.ru/P9I2D8K0W
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/G1L3L2X7L

9 KV/IACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Mara
HU3y4eHHU
|

J/IeKTpOHHBbIe H(pOoBbIe
oOpa3oBaTe/IbHbIE PeCypChI

MexaHnueckoe JBUKEHUe.
MarepuasbHas TOUKa

https://m.edsoo.ru/F4AG6CI1M7F

Cucrema orcuerTa.
OTHOCUTE/TbHOCTD
MeXaHUYeCKOro IBMXKEHHUS

https://m.edsoo.ru/N5C9F5F5F

PaBHOMepHOe TIpsIMOJIMHEHOe
JIBIDKEHHE

https://m.edsoo.ru/Y4X4H7N6C

HepaBHoMepHOe
NIPSIMOJIMHEHOE [IBU)KEHUe.
CpefiHsiss 1 MTHOBEHHasI
CKOPOCTb

https://m.edsoo.ru/VOU7B4D1Z

[TpssmonuHeliHOe
PaBHOYCKODEHHOe [IBIKEHUe.
YckopeHue

https://m.edsoo.ru/JOP612ROH

CKOpOCTb MPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOT'O [IBU)KEHUSI.
I'padhuik ckopocTu

https://m.edsoo.ru/M9E114S5N

JlabopaTopHast paboTa
"OnpepeneHue yCKOpeHUs Tesa
[IpY PaBHOYCKOPEHHOM
JBYDKEHUU T10 HAKJIOHHOW
IJI0CKOCTH"

https://m.edsoo.ru/O0P8S4C1J

CBo0OOIHOE TIaZIeHHe TeJl.

https://m.edsoo.ru/J9Y37Z2J1G



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/F4G6C1M7F

OrnreiTe! ['anunes

PaBHOMepHOe [BM>XeHue 10
okpy>kHocTH. [lepurog u yactoTta

9 . https://m.edsoo.ri/R8K1U9L4L
obOpartieHusi. JITuHeliHas U
yIJioBasi CKOpOCTH

eHTPOCTpPeMUTETbHOE

10 Lenrrpoctp https://m.edsoo.ru/A8O9KI1NOU
yCKOpeHue
[TepBeii 3ak0H HeroToHA.

11 https://m.edsoo.ru/H6G217N4R
BexkTtop cusibl
Btopoii 3akoH HeloTOHa.

12 . https://m.eds00.ru/F8S7N1T5N
PaBHopericTBYOII[asA cuila
Tpetuii 3akoH HbtoTOHa.

13 https://m.edsoo.ru/SSW4B2VOR
Cynepriosuius cun
PerieHue 3a/1au Ha IpUMeHeHUe

14 aa P https://m.edsoo0.ru/X4E7S7E6C
3aKOHOB HbroTOHA

15 Cuna yripyroctu. 3akoH I'yka https://m.edsoo.ru/WOR3B0OB2E
Pemienne 3amau o teme «Cuna

16 https://m.edsoo.ru/N1INSUOH10
YHpyroctum»
JlaboparopHas paboTa

17 «OrnipefienieHre )KeCTKOCTH https://m.edsoo.ru/JOR6G3A10
TIPY>KUHbI»

18 Cuia TpeHus https://m.edsoo.ru/X7J9P9S8E
Pewenue 3azmau no treme «Cusa

19 o « https://m.edsoo0.ru/Z7K6Q4V2V
TPEeHUsI»
JlabopaTopHast paboTa

20 "Ornpenenenue KosdduieHTa https://m.edsoo.ru/USB6R1V0Z

TPeHUs CKOJIb)KeHUs "



https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/R8K1U9L4L

21

Pelienue 3as1au 110 Teme
"3akoHb! HeroToHa. Cuna
yripyroctu. Cusa TpeHus"

https://m.edsoo.ru/B6USW9ASBZ

22

Cuna TS»KeCcTH U 3aKOH
BCEMUPHOT'O TATOTEHUS.
YckopeHre cBOOOHOTO
Ta/leHust

https://m.edsoo.ru/D9E4E9I27

23

Ypok-koHbepeHLus "[IBrKeHe
Tes BOKPYT I'PaBUTAL[MOHHOT O
reHTpa (CosHeyHas crcTema).
lanakTuky"

https://m.edsoo.ru/T414P7P8W

24

Pewenue 3azau o teme "Cuna
TSDKEeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUs "

https://m.edsoo.ru/Z7P614D6B

25

ITepBast KocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/Q3T3V3Z0Y

26

PaBHOBecue MaTepuasbHONW
TOUKH. AOCOJTFOTHO TBEPZOE
Tesio. PaBHOBecue TBEPZOTO Tesa
C 3aKperyIéHHOM 0ChI0
BpateHus. MOMeHT CUJIBL.
LeHnTp TsKECTU

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecue MaTepuasTbHONW
TOUKH. AOCOJTFOTHO TBEPZOE
Tesi0. PaBHOBecue TBEPZAOTO Tesa
C 3aKperIEHHOMN 0ChbI0
BpateHuss. MOMeHT CUJIBL.
LenTp TsKECTU

https://m.edsoo.ru/HO9W1S5W8T



https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/B6U8W9A8Z

28

Perrenvie 3azau o teme
"MowmeHT cusibl. LleHTp
TsDKeCTH"

https://m.edsoo.ru/B8T6J2J6K

29

[ToaroroBKa K KOHTPOJIBLHOU
pabote 1o Teme "MexaHHuUeckoe
IBWKeHue. B3aumopeiicTBre

n

TeJl

https://m.edsoo.ru/I5X6B0B11

30

KoHtposbHast paboTa o Teme
"MexaHuyecKoe BUKeHHe.
B3aumogeiictBue Ten"

https://m.edsoo.ru/W1V8P6V3B

31

Nwmnynsc Tena. VIMITy/1bC CUIIBL.
3aKOH COXpaHeHUs UMITyJIbCa.
Ynpyroe 1 Heyripyroe
B3aMMO/IeNCTBHE

https://m.edsoo.ru/D5U2T9J5B

32

Pemtenne 3amau o teme "3akoH
COXpaHeHUs1 UMITyJibca"

https://m.edsoo.rt/M6H4V1Q6L

33

Ypok-KoHbepeH1us
"PeakTHBHOE OBWKEHHE B
TPUPO/Ie U TEXHUKE"

https://m.edsoo.ru/N2S4U5J8T

34

MexaHuueckasi paboTa 1
MOIIHOCTb

https://m.edso0.ru/S3V3B4VI1T

35

PaboTa CU/IBI TSHKECTH, CUJTBI
YIIPYTOCTU U CUJIbI TPEHUS

https://m.edsoo.ru/N6N9E3J4U

36

JlabopaTopHast paboTa
«OmnpeneneHrie paboOTHI CHJTBI
TPEeHUsI [IPU PABHOMEPHOM
JBVKEHHUH TeJia 10
TOPU30HTA/ILHOM TTOBEPXHOCTH»

https://m.edsoo.ru/J1G1B4T2Q



https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/B8T6J2J6K

37

CBs13b SHepruv u paboTsl.
[MoreH1ManbHasE IHePTHUsi

https://m.edsoo.ru/C2V7B6E21

38

KuneTtuueckasi sHeprus.
Teopema 0 KMUHETUUECKOU
SHepruu

https://m.edsoo.ru/J3T8L3D5T

39

3aKOH COXpaHeHUs SHepruu B
MeXxaHHKe

https://m.edsoo.ru/M8VOW3W3F

40

JlabopaTopHast paboTa
«/3yueHue 3aKOHa COXpaHeHUs!
SHEPrum»

https://m.edsoo.ru/M3S2Y8J1H

41

KonebaTenbHOe IBWKEHHE U €T0
XapaKTepPUCTUKU

https://m.edsoo.ru/S2N5G8W2K

42

3aryxatoliye KojebaHus.
BhIHYKIeHHbIe KOJleOaHUS.
Pe3oHanc

https://m.edsoo.ru/N3SOW1USE

43

MaTtemaTtrueckrii U NPy>KWUHHBIA
MasiTHUKA

https://m.edsoo.ru/I9IM6I4R77Z

44

Ypok-uccienoBaHve
«3aBUCUMOCTb I1epuoa
Koj1ie0aHH# OT )KeCTKOCTH
TIPY>KMHBI U MacChl rpy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

IIpeBpaitieHre 5Hepruu npu
MeXaHUYeCKHX KoyiebaHUsIx

https://m.edsoo.r/LAWEV5Y9U

46

JTabopaTopHast paboTa
«OrmpeiesieHyie 4aCTOThI U
repyo/ia KosiebaHuit
MIPY>KUHHOTO MasiTHUKa»

https://m.edsoo.ru/D4T9R1F5R

47

JlaboparopHas paboTa

https://m.edsoo.ru/S4M7L4W3V



https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/C2V7B6E2I

«[TpoBepka He3aBUCUMOCTH
nepro/ia KojebaHuii rpy3a,
TIO/JBEILIEHHOTO K HUTH, OT
Macchl rpy3a»

48

MexaHuuecKre BOJIHBI.

CBoiicTBa MEXaHUYECKHX BOJIH.

HpOAOJ’IBHbIe U TorepeyHbIe
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koH(epeHLus
"MexaHu4ecKure BOJIHBI B
TBEpAOM Tesie. CelicMuueckue
BOJIHBI"

https://m.edsoo.ru/W1W0OM9JOM

50

3ByK. PacripoctpaneHnue u
OTpa’kKeHHe 3ByKa

https://m.edsoo.ru/A7R9U7S7Q

51

Ypok-ucciieoBaHue
"HabmomeHre 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOThI"

https://m.edsoo.ru/N4Z4K9C9Y

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTHUUeCKU pe30HaHC

https://m.edsoo.ru/JIR2M3Q3W

53

Ypok-KoH(pepeHLYs
"YnbTpa3ByK U UH(PPA3BYK B
TIPUPOJIe U TEXHUKeE"

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroToBKa K KOHTPOJILHOM
paboTe 1o Teme "3aKOHBI
coxpaHeHus1. MexaHUueCKHe
K0Jie0aHUs 1 BOJTHBI"

https://m.edsoo.ru/E8M2Q6T5V

55

KoHtposibHast paboTa 1o Teme
"3aKOHBI COXpaHeHUs..

https://m.edsoo.ru/V4G6V1F4Q



https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/B2F6X2X0R

MexaHnueckue Kojie0aHus 1
BOJIHBI"

56

BJIEKTpOMaI‘HI/ITHOE rmoJie.
SJIEKTPOMal" HUTHBIE BOJ/ITHBI

https://m.edsoo.ru/U6Q7S6X6F

57

CBOMCTBA 3/1IEKTPOMarHUTHBIX
BOJTH

https://m.edsoo.ru/K7B7Z4W6C

58

Ypok-koHbepenuus "llkana
371eKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue
371eKTPOMAarHUTHBIX BOJTH J1JIs1
COTOBOM CBSI3M"

https://m.edsoo.ru/SOU6R8I1C

59

Ypok-uccienoBanue "l3yueHue
CBOWCTB 3/IeKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbI0 MOOHTBHOTO
TenedoHa"

https://m.edsoo.ru/T3R1R0C8I

60

PerieHne 3a/1au Ha omipe/iesieHHe
YaCTOTBI U JJTAHEI
3/IEKTPOMAarHUTHOM BOJTHBI

https://m.edsoo.ru/Q2V5N7R5]

61

OneKTpoMarHuTHasi Ipupo/ia
cBeTa. CKOpOCTb CBeTa.
BosiHOBEIE CBOMCTBA CBeTa

https://m.edsoo.ru/S1UOF1L6Y

62

WcrouyHuky ceera.
[TpsimonuHeliHOe
pacrnpocTpaHeHUe CBeTa.
3armenus ComnHua U JIyHbl

https://m.edsoo.ru/Q8A4S9T4J

63

3aKOH OTpa)keHUs CBeTa.
3epkasa. PelieHue 3ajjau Ha
TIpUMeHEeHre 3aKOHA OTPa)kKeHUsl

https://m.edsoo.ru/Z5A3H2U4R



https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/U6Q7S6X6F

CBETa

64

[Ipenomnenuve cBeta. 3aKOH
TipesioMJ/IeHus1 CBeTa

https://m.edsoo.ru/M2H2C8U4S

65

[ToHOE BHyTpeHHee OTpakeHue
cBeTa. lcrionb30BaHye MOJHOIO
BHYTPEeHHero OTpa)kKeHUs B
ONTHUYECKUX CBETOBOZAX

https://m.edsoo.ru/N4S3P8E9T

66

JlabopaTopHast paboTa
"ccnenoBanve 3aBUCUMOCTH
yTJia TIpeJIoMJ/IeHUsI CBETOBOTO
Jly4da OT yIJia [aJieHus Ha
rpaHuLie "BO34yX-CTeK10""

https://m.edsoo.ru/S3DIN6T1T

67

Ypok-kKoHbepeHLs

"M cronb30BaHue IOHOTO
BHYTPEHHEI0 OTPa’KeHHs:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBSI3b"

https://m.edsoo.ru/YOT3K7BON

68

JInnsel. OrTuueckas cuia
JIMH3LI

https://m.edsoo.ru/I7VON3C6C

69

[MTocTpoeHue n300pakeHUi B
JIMH3ax

https://m.edsoo.ri/K6Z0I0T2C

70

JlabopaTopHast pabota
"OnpegeneHue GOKyCHOTO
PaCCTOSIHUSL U ONTUYECKOH CUJIBI
cobupatoiiieii TMH3bI"

https://m.edsoo.ru/I8J5C1E2F

71

Ypok-koH(epeHLus
"Ornruyeckye JTMH30BbIe
npubopbI”

https://m.edsoo.ru/X3HI9IOW7U



https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/M2H2C8U4S

72

['1a3 Kak onTuyeckasi CUCTeMa.
3peHue

https://m.edsoo.ru/R8M7Q5I1A

73

Ypok-koHbepeHius "ledekTb
3penust. Kak coxpaHuts 3peHuve"”

https://m.edsoo.ru/N6D1A67Z3Q

74

Pa3nosxeHue Gesioro cBerta B
cniekTp. OnbIThl HBIOTOHA.
Ciio)keHHe CrieKTpasbHbIX
uBeToB. [lycriepcust cBeta

https://m.edsoo.ru/G60601H6Y

75

JlabopaTopHast pabota "OmnbIThI
T0 Pa3/IoKeHHI0 OeJioro cBeTa B
CITeKTP ¥ BOCIIPUSATHIO LIBETA
MpeZIMeTOB TIPU WX HabMo1eHnn
yepes 11BeTOBbIe (UIbTPHI"

https://m.edsoo.ru/R7U7B4P1K

76

Ypok-rpakTukyMm "BosiHOBBIE
CBOMCTBA CBeTa: AUCIIepCHs,
vHTepdepeHLus U qudpakiys”

https://m.edsoo.ru/T2L.4Z0X8T

77

OmneiThl Pe3epdopa u
TUIaHeTapHast MO/[e/Tb aToMa

https://m.edsoo.ru/X9G1Z8I11P

78

[Toctynatel bopa. Mopenb
aroma bopa

https://m.edsoo.ru/A7C3C9B5V

79

HWcrniyckaHue U 1orJioieHue
cBeTa aTOMOM. KBaHTBI.
JIuHeituaTble CIIEKTPbI

https://m.edsoo.ru/C6Q6K4B0B

80

Ypok-nipakTuky™m "HabsogeHne
CIIeKTPOB UCITyCKaHUs"

https://m.edsoo.ru/US5D5G7M30

81

PaZii0aKTUBHOCTE U €€ BU/bl

https://m.edsoo.ru/ES5V7F0P1X

82

CTtpoeHrie aTOMHOTrO sifipa.
HyxknouHas mozens

https://m.edsoo.ru/GOA9Q8P4U



https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/R8M7Q5I1A

83

PapnoakTrBHBIE TIpeBpalleHus.
M30TO1HI

https://m.edsoo.ru/G2V8Z1Y8N

84

Perienue 3azau o teme:

"PasuoakTrBHbIe IpeBpaljeHus"

https://m.edsoo.ru/J7K2G5V5L

85

[Tepuog nonypacnazsa

https://m.edsoo.ru/V3IW7A9K3C

86

Ypok-kKoHbepeHLys
"PagnoakTBHBIE U3/yYeH s B
TpyUpozie, MeJVLIiHe, TeXHUKe"

https://m.edsoo.ru/T1S9P6I5I

87

ApepHble peaklu. 3aKOHBI
COXpaHeHHUs1 3apsiZiloBOTO U
MacCOBOI'0 YKUCes

https://m.edsoo.ru/N8O7SON3K

88

SHepm;{ CBA3U aTOMHBIX dA7ep.
CBsI3b Macchl 1 SHEpPruu

https://m.edsoo.ru/Q4MOU0X5G

89

Perienue 3azau ro teme
"fnepHble peakiun"

https://m.edsoo.ru/IOLOS3U6W

90

Peakuy cuHTe3a U JleneHus
spep. IcTouHMKU 3Hepruu
CoJHLa U 3B€3/,

https://m.edsoo.ru/T3A7T9IL9G

91

Ypok-koHbepeHLus " aepHas
SHepreTuka. [lencrBus
PaJi0aKTUBHBIX U3Ty4YeHUH Ha
JKUBbIe OpraHu3Mbl"

https://m.edsoo.ru/X1027Z5W30

92

[ToaroToBKa K KOHTPOILHOM
pabore 1o Teme
"DJIeKTpOMarHuTHoe I10J1e.
OneKTpOMarHUTHbIe BOJTHBI.
KBaHTOBBIe sB/IEHKS"

https://m.edsoo.ru/L9Y3HS8I2X

93

KonTtponbHast paboTa 1o treme

https://m.edsoo0.ru/O3Z8X0G5V



https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/G2V8Z1Y8N

"DneKTpOMarHMTHOe MojJie.
OJIeKTPOMarHUTHbIE BOJIHBI.
KBanToBEbIe siBieHus"

94

[ToBTOpEHue, 00001IIEHNE.
JIabopaTopHble paboThI 11O
Kypcy "B3aumopetictBue Ten"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpeHue, 0000IIIEHNE.
PellieHre pacueTHbIX U
KaueCTBEHHbIX 3a/jau 10 TeMe
"TerioBble rpoLeccs!”

https://m.edsoo.ru/ISBU6K308L

96

[ToBTOpeHue, 00600IIIEHNE.
PerieHvie pacueTHbIX U
KaueCTBEHHBIX 3a/lay 10 TeMe

"KI1/[] TenyioBeIX ABUraTenen"

https://m.edsoo.ru/I1C6I11UOW

97

[ToBTOpeHue, 0b600IIIEHNE.
Peluienue pacueTHbIX U
KaueCTBeHHBIX 3a7iau 10 TeMe
"KII/I 5/1eKTpOyCTaHOBOK"

https://m.edsoo.ru/M9170O3R8N

98

[ToBTOpeHMe, 060011eHNe.
JlabopaTopHble paboTkI 110
Kypcy "CBeToBble siBleHUs"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpeHMe, 060011eHYe.
Pabora ¢ TekcTamu 110 TeMe
"3aKOHbI COXpaHEHHs B
MexaHuke"

https://m.edsoo.ru/N9N5Z9T4L

100

[ToBTOpeHMe, 060011eHYe.
PaboTa c TeKkCTaMH T10 TeMe
"KonebaHusi ¥ BOJTHBI"

https://m.edsoo.ru/PBW1Q5R7G



https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/G3Y7O0L6R

[ToBTOpeHMe, 060011eHYe.

101 PaboTa c TekcTamMu 110 TeMe 1 https://m.edsoo.ru/D4V0Z0MOI
"CBeTOBbI€e sIBJ€HUS"
[ToBTOpEHue, 00001IIEHNE.
102 Pabora ¢ TeKCTaMH 110 TeMe 1 https://m.edsoo.ru/L519U6G3L
"KBaHTOBas1 U sijlepHasi pr3uka"
OBLIEE KOJIMYECTBO YACOB I10 102 27

I[TPOI'PAMME



https://m.edsoo.ru/L5I9U6G3L
https://m.edsoo.ru/D4V0Z0M0I




ITPOBEPSAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kop
NpoBepseMoro
pe3y/bTara

HpOBepHEMbIE npeaMeTHbI€e pe3y/1bTdThl 0CBO€HUA OCHOBHOH
06pa30BaTEJ'leOI‘/'I nporpaMmmbl OCHOBHOI'O 0611181"0 06PH3OBHHI/IH

1.1

HCII0/1Ib30BATh U3YyUY€HHbIE€ TTIOHATHSA

1.2

Pa3/inuaTh ABJIEHUA I10 OIMHWCAHWUI0 UX XdPdKTEPHBIX CBOMCTB U Ha

OCHOBE OIbITOB, JIEMOHCTPUPYIOIIUX /IaHHOe (PU3NUeCKoe SIBJIEHUEe

1.3

pacro3HaBaTh TPOsiBJieHWe W3y4YeHHbIX (U3UUECKHX SIBIEHUN B
OKpY’KalollleM MHpe, B TOM 4uc/ie (pU3nuecKue siBjieHUsl B IPUPO/ie,
TIpY 3TOM TIepeBOJUTh MPAKTUUECKYHO 3a/jauy B yueOHYI0, BbIeNATh

CylljeCTBeHHbIe CBOUCTBA (MpU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OMKMChIBaTh W3y4YeHHble CBOWCTBA Tell M (U3UUecKue SBJIEHWS,
WCII0/Ib3ySl (PU3MUeCKUe BeIWYMHBI, TPU OINKWCAHWU TPaBUJILHO
TPaKTOBaTb (PU3MUECKUH CMBIC MCII0/b3yeMbIX BeJUYMH, UX
o0o3HaueHUss U eJUHULIbI (U3NUEeCKUX BeJIWYMH, HaXOAUTh
(dopMmy/bl, CBA3bIBaIOLMe [AHHYH (PU3UUECKYI0 BeJUUUHY C
JPYTMMU BeJIMUMHAMU, CTPOUTh rpapvKy M3yueHHbIX 3aBUCUMOCTeN

(I)I/I3I/I‘IECKI/IX Be/IMUHH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (r3nuecKre siBJIeHUs U MPOLIeCChI,
WCIOJIb3ysl W3yuyeHHbIe 3aKOHbI, TIPU S5TOM JiaBaTh CJIOBECHYIO
(opMy/IMPOBKY 3aKOHa M 3alUChbiBaThb €ro MaTeMaThueckoe

BbIpa)KeHUe

1.6

00BbsCHATH (pri3UUecKre SBIeHUs], TIPOLIECCHl U CBOMCTBA TeJl, B TOM
yhc/le U B KOHTEKCTe CUTyaluil IPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa: BbIAB/IATH IPUYMHHO-C/IECTBEHHbIE CBSI3U, CTPOMTH
o0bsicHeHMe U3 1 — 2 JjlorMUecKux LIaroB ¢ oropod Ha 1 — 2
M3yUeHHBbIX CBOMCTBa (PU3NUECKUX $sIBJIEHUW, (DU3NUECKHUX 3aKOHa

WM 3dKOHOMEPHOCTH

1.7

peniaTtb paC‘-IéTHBIe 3a4/1a44 B 1-2 AeﬁCTBI/Iﬂ, HCI10J/Ib3YyS 3dKOHBI U




dbopmysibl, CBsA3bIBatOl[Me (U3UUeCKUe BeJMUMHBbI: Ha OCHOBe
aHa/lvM3a yOIOBUSL  3aJjaud  3aluChiBaTh  KpaTKoe  yCJ/IOBHe,
MOACTaB/NATh (U3MUYeCKre BeJIMUMHBI B (POPMyJibl U TPOBOJAUTH
pacuéThl, HAXOJWUTh CIIPAaBOUHbIE [aHHbIE, HEOOXOAWMBIE [I/Is
pelleHUst  3aZla4, OLIeHWBaTb PeaJMCTUYHOCTb  TOYUYEHHOU

(hr3MYeCcKoi BeTMUUHbI

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOPble MOXXHO PeIIUTh TIPU TOMOIIA
¢u3nMUeCcKUx MeTOJ0B, B OIUCAHWM MCC/AE/JOBAaHUSl BBIJEATh
NpoBepsieMOe  TIpeJroyio)KeHWe  (TUIoTte3dy),  pasauuaTtb U
WHTEPINPeTUPOBATh TMOyUYeHHBINH pe3y/bTaT, HaXOAWUTh OIIMOKU B

XoJie OIlbITa, Ae/1aTh BBIBOABI I10 €I0 pe3y/ibTdTaM

1.9

TIPOBO/IUTH OMBITHI 0 HabO/MOJeHUI0 (U3NYeCKUX sIBIEHUA WK
¢u3nyeckUx CBOWCTB Ten: (OpPMyJIMpOBaTh  MpOBepsieMble
TIPeAITIONIOKEeHUs, CcOOMpaTh  YCTaHOBKY W3  TPeAJIOXKEHHOTO

000py/j0BaHusl, 3aMUCHIBATh X0/ OTbITa ¥ (JOPMYIUPOBATh BHIBO/IBI

1.10

BBITIOJTHSATh TIPSIMble U3MEPEeHHUsl C UCIO0/Ib30BaHUEM aHal0rOBbIX U
1IUGPOBBIX MPUOOPOB, 3aMUCHIBATh TIOKA3aHUS TPUOOPOB C YUETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH U3MepeHUH

1.11

MPOBO/IUTL  MCCJ/Ie/JOBaHHWEe 3aBUCHMOCTH OAHOW  (hr3UUeCKou
Be/IMUMHBI OT JIDYTOM C WCI0/Ib30BaHHWEM TIPSIMbIX W3MepeHuH,
y4acTBOBaTh B IJIAHUPOBaHUM y4eOHOrO MCCe0BaHUs, COOUpaTh
YCTQHOBKY U BBITOIHATh W3MEPEHUs, CJieflys TIPeJIOKeHHOMY
naaHy, (UKCUPOBaTh pe3y/bTaThl TIOYYeHHON 3aBUCUMOCTH
(bU3NUeCKHX BEJIMUWH B BHJE TPEIJIO’KeHHBIX Tab/HUI] U rpadHKOB,

AeJIaTb BBIBOJbI 110 pe3yJ/IbTdaTdM UCC/1€ JOBAHUA

1.12

MPOBOIUTH KOCBEHHbIe U3MepeHHsi (U3NUeCKUX BeMUWH, Cefysi
NpeJi/IOKeHHOW  WHCTPYKLMU: TIPA  BBINOJHEHUU H3MepeHUi
cobupaTh 3KCIEPUMEHTA/IbHYI0 YCTAaHOBKY U BBIUHCJISATH 3HAUEHHE

HMCKOMOM BeJIMUHHbI

1.13

cobmofaTh MpaBWa TeXHUKU Oe3omacHocTd Tpu  paboTe cC

nabopaTtopHbIM 000py/J0BaHHEM

1.14

yKa3bIBaTb TIPUHLMMBI /I€HCTBUSI TMPUOOPOB ¥ TEXHUUECKUX
YCTPOMNCTB, XapaKTepu30BaTb TIPUHLUIbBI [IeHCTBUS HW3yUeHHbIX
NpUOOPOB M TEXHUUECKUX YCTPOMCTB C TIOMOIIBI0 WX OIHCAHMS,

WCTOMb3ysl 3HAHUSI O CBOWCTBaX (PU3WUECKUX SIBIEHUW U




H806XO,E[I/IMBIE (1)I/I3I/I‘-IECKI/IG 3dKOHBI 1 3dKOHOMEPDHOCTH

1.15

MPUBOAUTL TIpUMepbl (HaXOAuThb HWH(OpPMAlMI0 O TpUMepax)
MPAaKTUYeCKOTO  WCIIO/Ib30BaHWS  (DU3WUECKUX  3HAaHWA B
TOBCEJJHEBHOM KM3HU /i1 obecriedeHusi 0€30MacHOCTH  TIpU
obpamienn c mipubopaMM ¥ TeXHHUUECKUMH  YCTPOWMCTBaMH,
COXpaHEHMsI 3/I0pOBbsSi W COOJIIOZIEHUSI HOPDM  3KOJIOTHUYECKOTO

TIOBe/IeHNs1 B OKpY>Karollleit cpejie

1.16

OCYIL[eCTBJISATE 0TOOP UCTOUHUKOB UH(OPMALUK B ceTh VIHTepHeT B
COOTBETCTBUM C 3aJaHHbIM ITOMCKOBBIM 3arlpOCOM, Ha OCHOBe
VMMEIOLMXCSl 3HaHWM U MyTEM CpPaBHEHWS pa3/IMUHbIX UCTOYHUKOB
BbIZIe/IITh MH(OPMALMIO, KOTOpasi SIB/ISIeTCsl TTPOTUBOPEUMBOUN WU

MO>KeT ObITh He/[OCTOBEPHOM

1.17

WCTI0/Ib30BaTh npu BBIIO/IHEHUU yueOHbIX 3aJ,aHul
Hay4yHOIIOMYJ/IIDHYIO ~ JIUTepaTtypy  (U3WYeCcKOro CoeprKaHus,
CripaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, B/azeThb
npuéMamu KOHCITeKTHPOBaHUs TEeKCTa, nipeoOpa3oBaHust

vH(bOpMaliK U3 O/THOM 3HAKOBOU CHUCTEMbI B [IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KpaTKHe TIMCbMeHHbIe U YCTHbIe COOOIIeHHsT
Ha OCHOBe 2 — 3 WCTOYHUKOB UHGMOPMAIUKU (PU3NUECKOT0
COZlep’KaHusi, B TOM UHMC/ie TIyO/IMYHO fieflaTh KpaTKue COOOIeH s O
pe3ysibTaTax IMPOEKTOB WM YyuyeOHbIX MCCIe[0BaHWM, NP 3TOM
rPaMOTHO MCII0/Ib30BaTh WM3YUEHHBIM TOHATHUMHBIM amnmapar Kypca

(1)I/IBI/IKI/I, COTIPOBOXXAATh BBICTYIT/IEHUE Hpe3EHTaL[Heﬁ

1.19

MPU  BBITIOJIHEHUW  yueOHBIX TPOEKTOB U  UCCAe0BaHUMN
pacripefiesiitb  0053aHHOCTH B TPyIlie B COOTBETCTBHUM C
MOCTaB/AeHHLIMM 3alauaMM, CJAeAUTh 3a BBINOJHEHHEM TIIIaHa
JIeiCTBUM, aJIeKBaTHO OLeHMBAaTh COOCTBEHHBIM BK/IaJ B
J1esTe/IbHOCTh TPk, BLICTParBaTh KOMMYHUKaTUBHOE

B3aPIMO,£[eI>’ICTBHe, YUUTbIBAA MHEHHE OKPYKAIOIIKUX

8 K/IACC

Kop
NpoBepseMoro
pe3y/bTara

IIpoBepsiemble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNSI OCHOBHOU
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO0 00111ero 00pa3oBaHUs




1.1

HCII0J/Ib30BaTh ITOHATHA

1.2

Pa3/inuyaThb ABJIEHUA I10 OMHUCAHUIO HMX XdPdKTEPHBIX CBOICTB ¥ Ha

OCHOBe OTIbITOB, IEMOHCTPHPYIOIIUX JJaHHOe (PU3NUeCcKoe sIBJieHHe

1.3

pacrio3HaBaTh MposiBJieHWe M3YUYEeHHBbIX (PU3MUeCKUX SB/I€HUM B
OKpY’KalollleM MHpe, B TOM 4ucC/ie (pu3nueckre siBJieHUsl B TIPUPO/IE,
TIPY 3TOM TIepEBOJUThH MPAKTUUECKYIO 33/jauy B yueOHYI0, BbIIENATh

CylLeCTBEeHHbIe CBOMCTBA (NPU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

ONMChIBaTh M3ydeHHble CBOWCTBA Tel M (uU3MUecKue sBJIeHus,
WCIOJb3ysl (pU3Mueckue BeUUYMHBI, TPU OIMWCAHWU TPABUJILHO
TpPakTOBaTh  (M3UUECKHUM CMBICT  HCIOJIb3YeMbIX  BeUUUH,
o003HaueHUss W eAWHMIBI (PU3NUECKUX BEeWUWH, HaXOJUTh
dbopMysibl, CBsI3bIBalOIMe [aHHYI (U3UUYECKYH0 BeIUUHHY C
JIPYTMMH BeJIMUMHaMU, CTPOUTD T'PapUKU M3yUeHHBIX 3aBUCUMOCTeMN

¢bur3nUeCcKUX BeJIMUUH

1.5

XapaKTepr30BaTh CBOWCTBA TeJl, (U3NUeCKue sIBJIeHUsI U MPOLeCChl,
WCTIO/Ib3ySl W3Y4YeHHble 3aKOHbI, NPU 5TOM /[iaBaTb CJIOBECHYHO
(GOopMyMpOBKY 3aKOHa ¢ 3alMCbiBaTb €ro MaremMaTU4yecKoe

BbIDa>K€HHE

1.6

00BSICHATE (hH3UUeCKHe TIPOLIeCChl U CBOMCTBA Te/, B TOM UHCJIe U B
KOHTEKCTe CHUTyalui T[paKTUKO-OPDUEHTHPOBAHHOIO XapakTepa:
BBLISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUEe U3
1 — 2 noruyeckux I1aroB C MOMOIBI0 1 — 2 U3ydyeHHBIX CBOMCTBA

¢bu3nUecKux sB/eHUN, GU3NUECKHX 3aKOHA U/IU 3aKOHOMEPHOCTU

1.7

peliath pacyéTHble 3a/jau B 2 — 3 [elCTBUSI, UCMO/Ib3Ysl 3aKOHbI U
(dopMysbl, CBsi3bIBaroLue (pU3UUECKHWe BeJMYMHbI: Ha OCHOBE
aHa/iM3a YC/IOBUS 3aJjlaud 3alMChbiBaTh KPaTKOe yC/IOBUeE, BBISIBISTH
HEeZIOCTaTOK J[IaHHBIX i pellleHrsl 3a/lauM, BbIOMpaTh 3aKOHBI U
dbopmynbl, HeoOXoAUMBIe /IS €€ pellleHus, TPOBOJUTh PACUETHI U
CpaBHUBAThb TIOJlyueHHOe 3HaueHWe (HU3UUECKON BeJUUYUHBI C

HN3BECTHBIMH [1dHHBIMH

1.8

pacrio3HaBaTh TMpob/ieMbl, KOTOPble MOXXHO PeIIUTh TIPU TOMOIIA
bu3nuecKUx MeTOJ|0B, WCIMO/b3ys OMUCaHWe HWCCe/loBaHus,
BbI/IeJISITh TIPOBEpsieMOoe Tpe/iNoyioyKeHNe, OLleHUBATh MPaBUIbHOCTh

NopsiiKa TIpOBeJieHus1 UCC/Ie[lOBaHus, ie/laTh BbIBO/bI

1.9

MMpOBOAUWTL OIIBITHI I10 Ha6J'II-O,E[(3HI/II-O q)HBH‘JECKI/IX SIBJICHUM WIH




¢usnyeckux  CBOWCTB Ten:  (OPMYJUPOBAaTb  TPOBepsieMbie
TIPeATIONIOKEeHUsI, COOMpaTh yCTAaHOBKY W3  TIPeJJI0KEHHOTO

O60py,[[OBaHI/IH, OIMMCBhIBATH X0/ OIIbITA U q)OpMyJ'II/IpOBaTb BBIBO/JbI

1.10

BBLITIOJTHATEL TIPSIMble M3MEPeHUsI C HCII0/Ib30BaHHEM aHaI0rOBbIX
npuOOPOB Y JATUMKOB (PU3MUECKUX BeJMUYWH, CpPaBHMBATH
pe3y/nbTaThl M3MEpPeHWM C YuéTOM 3aJjaHHOK  abCO/IIOTHOU

MOTPeLHOCTH

1.11

MPOBO/IUTL  MCCJ/Ie[JOBaHHWE 3aBUCHMOCTH OAHOW  (hH3UUeCcKou
BE/IMUMHBI OT JPYrol C WCMOJb30BaHUEM TIPSIMbBIX H3MepeHUi:
TJIAHUPOBAaTh HCC/Ie[JOBaHWe, COOMpATh YCTAaHOBKY M BBITIOJHSATH
U3MepeHusi, (C/ieAys TpeAoKeHHOMY TilaHy, (UKCHUpPOBATh
pe3y/ibTaThl MOTyUYeHHON 3aBUCUMOCTH B BHe Tab/UI] U rpadUKOB,

Ae/1aTb BBIBOJLI IO pe3y/ibTaTdM MCC/1eJOBAHUSA

1.12

MpPpOBOJWTDH KOCBEHHbIe HN3MepeHuda Cl)I/IBI/I‘—IeCKI/IX BeJIMUNH.
IMJIaHUPOBATb Hn3MepeHus, CO6I/IpaTB SKCIIepUMEHTA/ILHYIO
YCTAHOBKY, cCi1eaysa HpE,E[J'IO)KEHHOfI WHCTDYKLIMHW, W BbIUYUC/IATH

3HdA4YeHHe Be/IMYHNHbI

1.13

CO6J'II-O,£[aTb MMpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHBIM 000pY/JOBaHUEM

1.14

XapaKTepu30BaTh TIPUHLUIBI [1eHCTBUS W3yUeHHBIX TPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OMOPOM Ha WX OIMUCAHUs, UCMOb3Ys
3HaHUSA O CBOWCTBAx (U3MUECKUX SIBJIEHUH W HeoO0XoAUMbIe

¢ur3nuecKre 3aKOHOMEPHOCTU

1.15

PacCIioO3HaBaTh IMPOCTbI€ TEXHUYECKHE YCTpOﬁCTBa " U3MepHUTeJ/IbHbIe
HpI/IGODBI o CxeMdM M CXeMdTHUYHBIM DUCYHKdM, COCTaBJ/IATb CX€MBbI
3JIEKTPUUECKHX HEHEﬁ C TMocienoBaTe/IbHbIM W I1apa/ljlIe/IbHbIM
coeJHEHHWEM 3JIEMEHTOB, Ppa3/iMdasd YC/JIOBHbBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPUUYECKUX I.[EHEﬁ

1.16

MPUBOJUTL TpMMepbl (HaXoAWTh WHGOpPMALMI0O O TpUMepax)
MPaKTHUeCKOTO  HWCIMOJIb30BaHUST  (U3WUeCKUX  3HaHUM B
MOBCEIHEBHON >KW3HM [yia  obecrieueHuss 0e30MACHOCTH  TIPH
obpamjeHn c mpubopaMu ¥ TEXHUYECKHMH yCTPOMCTBaMHU,
COXpaHeHMsl 3/10pOBbsSi U COOJIIOZEHUS] HOPM 3KOJIOTMUYECKOro

MOBe/IeHUs1 B OKpY>Karoleu cpefe

1.17

OCYILIEeCTBJIATL ITTOMUCK I/IH(i)OpMaL[I/II/I (1)H3I/II-IECK01"O CoJiep>XaHus B




CeTHu I/IHTepHET, Ha OCHOB€ MMEIOLINXCA 3HaHUMN U HYTéM CpaBHEHHA
AOINO/THUTEe/IbHBIX KHMCTOUHHMKOB BBIAE/IATH I/IHq)OpMaLII/IIO, KOTOpas

AB/IAeTCA HpOTHBOPQ‘—IHBOﬁ W/TU MOXKET OBITh He'E[OCTOBepHOﬁ

1.18

WCTIOMb30BaTh TIPU  BBLITIOJIHEHUM Y4yeOHBIX 3a/laHuil  Hay4HO-
MOMYJ/ISIPHYIO JIATEPATypy (PU3WUYeCcKOro CO/lep>KaHusl, CIPaBOYHbIE
MaTepuasbl, pecypcbl ceTH VIHTepHeT; BaZeTb NpUéMamMu
KOHCITeKTHPOBaHUs TEKCTa, Mpeobpa3oBaHust MH(OPMAIUK U3 OIHOU

3HAKOBOM CUCTeMBI B IPYTYIO

1.19

co3aaBaTh COOCTBeHHbIE TIMCbMEHHbIe W KpaTKHWe yCTHbIe
coo01ieHusi, 00061Ias WHGOPMAIMI0 M3 HECKOJBKMX HCTOYHUKOB
¢bu3MUecKoro cofep>KaHusi, B TOM YWc/ie MyOIUYHO TIPeZCTaB/IsATh
pe3yJibTaThbl NPOEKTHOW WK UCC/Iel0BaTeIbCKOU JeITe/TbHOCTH, TPU
5TOM TpPaMOTHO HCIIO/Ib30BaTh W3yUYeHHbIM TMOHSATUMHBIM anrapar

KypcCa (1)I/IBI/IKI/I, COIIPOBOXXOATh BBICTYII/IEHHE Hpe3EHTaHHEﬁ

1.20

TIPU BBITIO/THEHWH YUeOHBIX TIPOEKTOB U UCC/IeJOBaHUM (HHU3NUECKUX
TIPOLIECCOB PaCIIpe/iesiATh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUH C
MOCTaB/IeHHbIMUA ~ 3ajlauaMH, CJeIUTb 3a BbBITIOJIHEHHWEM TJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJeKBaTHO OlleHWBaTh
COOCTBEHHBI BK/aJ, B [I€ATeJbLHOCTb TPYIMIbI, BBICTPAUBATh
KOMMYHMKaTUBHOe  B3alMOJIEMCTBUe, TIPOSIBJISIE ~ TOTOBHOCTh

paspelaTh KOHQJIUKTbI

9 K/IACC

Kop
npoBepseMoro
pe3y/bTara

IIpoBepsiemMble NpeMeTHBIE Pe3y/IbTAaThbl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/JIbHOM MPOrpaMMbl 0CHOBHOT0 00111ero o6pa3oBaHusA

1.1

HCI0J/Ib30BaTh U3yU€HHBbIE TTOHATUSA

1.2

Pa3/inuyaThb ABJIEHUA I10 OMHCAHHUI0O UX XdPdKTEPHBIX CBOMCTB ¥ Ha

OCHOBe OIbITOB, IEMOHCTPUPYIOLIUX JJaHHOe (PU3NUeCcKoe sIB/ieHre

1.3

pacrio3HaBaTh MposiBJieHWe M3YUYeHHBbIX (PU3NUeCKUX SB/I€HUM B
OKpy>KatoIlleM MHUpe, B TOM uuciie (u3nyecKue sIBJIeHUs] B IPUPO/E,
TIPY 5TOM TIepeBOAUTH MPAKTUYECKYH0 3a/jauy B yueOHYIO, BbI/IeNATh

CylljeCTBeHHbIe CBOUCTBA (TIPU3HAKKN) (PU3NUECKUX SIBJIEHUM

1.4

OIMMCbIBATb H3yUE€HHbIE CBOMCTBa Te/l H CbI/I3I/Iq8CKI/Ie sABJ/1eHud,




UCTO/b3ysl (pU3MUYecKue BeJMUMHBI, TNIPY OMNHWCAHUM IPaBUJIBHO
TPaKTOBaTb  (M3UYECKHWM CMBIC  HCMOMb3yeMbIX  BeIWUMH,
o0o03HaueHUss U eJUHULIbI (U3NUECKUX BeJWYMH, HaXOJUTh
dopmy/bl, CBsA3bIBAIOLMe [AHHYH (PU3UUECKYI0 BeJMUUHY C
JPYTMMH BeJIMUMHAMU, CTPOUTh rpapvKu M3yueHHbIX 3aBUCUMOCTeN

(bu3MYecKrx BeJTMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (r3UuecKre siBJIeHUs U MPOLIeCChl,
WCIO/b3ysl WU3yUeHHble 3aKOHbI, TIPU 3TOM /[aBaTb CJIOBECHYIO
(GopMy/NMpOBKY 3aKOHa Y 3alWCbiBaTh €ro MareMaThyeckoe

BbIpa)KeHUe

1.6

00OBSCHATH (hM3MUeCKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UKCJIe U B
KOHTEKCTe CHUTyaldi IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIe/[CTBEHHbIE CBSI3H, CTPOUTH 00bsICHEHHE U3
2 — 3 NOruuYecKyx 11aroB C MOMOLIBbI0 2 — 3 W3yUYeHHbIX CBOMCTBA

(hu3nYecKux siBeHUH, GrU3nuecKuX 3aKoHa WU 3aKOHOMEePHOCTH

1.7

pelliaTh pacuéTHble 33jauM (Omuparoliyecss Ha CUCTeMy U3 2 — 3
ypaBHeHHI), WCMOMb3ysl 3aKOHblI W (OPMYyJbI, CBSI3bIBAIOII[HE
¢u3nuecKkre BeWUYMHBL: Ha OCHOBE aHaju3a YCIOBUS 3aJauu
3aNMChbIBaTh KpaTKOe YC/JIOBHE, BBISB/ISATb HEJOCTAIOLIUMe WU
130BITOUHBIE /JaHHBIe, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIe
JUIS1 pellieHrs], MPOBOJUTh PacuéThl U OLIeHHWBAaTh PeaMCTUYHOCTb

IMMOJIYyUE€EHHOI'O 3HaU€HUA (Zl)I/IBI/I‘—IECKOﬁ BeJIMUMHBI

1.8

PacCIiO3HABATh HPO6J'IEM]:I, KOTOpbIE MOJXHO DpE€LIWUTH TIPpU TMOMOILIH
¢)H3I/ILIECKI/IX METOA0B, UCII0/Ib3ys OMMMCAaHWE NCC/Ie40BaHNs, BbIAE/IATh
rpoeepsgemMoe IIpEATIo/IOKEHNE, OLEHHWBATL ITIPABUWIBHOCTL TIOPAAKa
MnpoBeleHnss HCC/Ie40BdHMA, [e/1aTb BbIBOAbI, HWHTEPIIDETHUPOBATH

pe3y/bTaThl HabMIOZEHUH U OTILITOB

1.9

TIPOBO/IUTE OTBITHI TI0 HAO/IOEHUI0 (U3MUECKUX SIBJIEHUM WU
(GU3MYeCKNX CBOMCTB TeJ: CAMOCTOSITE/IbHO COOMpaTh YCTaHOBKY U3
130BITOYHOTO Habopa 060py/I0BaHMs, OMUCHIBATh X0/ OTbITA U €T0

pe3y/bTaThbl, GOPMY/IMPOBAaTh BLIBO/IbI

1.10

MIPOBO/IUTL TPH HEOOXOJWUMOCTH CEpPUI0 TIPSMBIX K3MEpPeHHH,
oripefieNisisl CpefiHee 3HaueHuWe W3MepsieMOW BesJMurHbI ((POKyCHOe
paccTosiHie coOuparoleli JIMH3bI), 000CHOBBIBATh BHIOOP CIIOCO0Oa

r3MepeHus (M3MepUTebHOTO TIprbopa)




1.11

NIPOBOJUTh MCCJIeloBaHWe 3aBUCUMOCTeH (PU3MUECKUX BeJIUYHH C
VICTI0/Ib30BaHUEM TPSIMBIX M3MepeHH: T/IaHUpOBaTh UCC/efloBaHUe,
CaMOCTOSITE/TBHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh pe3y/IbTaThl
TIOTy4eHHOM 3aBUCUMOCTH (PH3MUeCKUX BeJUUMH B BHJe TabauLu

FpaCl)I/IKOB, AeJ1IaThb BbIBOJbI 10 PE€3YyJ/IbTaTdM UCC/I€JOBAHUSA

1.12

MPOBOJUTh ~ KOCBEHHble  U3MepeHUs  (U3MUeCKHUX  BeJIMUMH:
TJIaHUPOBaTh ~ W3MepeHus,  cobupaTb  3KCIIePUMEHTATbHYIO
YCTAHOBKY U BBINOJHATh H3MepeHus, Cjefysl TpeiJIoKeHHON
VHCTPYKLIMY, BBIYMCJIATH 3HAaYeHWe BeJMYMHbI U aHa/lIW3UpOBaTh
MoJlyueHHble pe3yabTaTbl C YY6TOM 3aJjaHHOW TMOTPEIIHOCTH

V3MepeHun

1.13

CO6J'I}O,£[aTb MpaBW/la TEeXHUKH 0e301acHOCTH npu pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

pas3/nyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJeseu:
MaTepua/ibHasi TOUKa, aOCOMIOTHO TBEpAOE Telo, TOYEeUHBIN
VCTOYHHMK CBeTa, JIy4, TOHKas /IMH3a, [JlaHeTapHasi MoJie/lb aToMa,

HYKJ/IOHHAd MOJ€eJ/Ib aTOMHOT'O dA/ipa

1.15

XapaKTepU30BaTh TIPUHLUIBI JeUCTBUS W3y4YeHHBIX TPUOOpPOB U
TeXHUYeCKHUX YCTPOWCTB C OINOPOM Ha WX OIUCAHUs, MCIO/b3Ys
3HaHWsT O CBOWMCTBaX (DM3MUECKUX SIBJIEHWA U HeobXoAuMble

(I)I/I3I/IquKI/Ie 3dKOHOMEPpHOCTH

1.16

UCMO/b30BaTh CXeMbl M CXeMaTHUYHble PHUCYHKU HW3yUYeHHbIX
TEXHUYECKHX  YCTPOWCTB,  W3MEpUTeNbHbIX  MPUOOpPOB U
TeXHOJIOTUUeCKUX TPOLIeCCOB MPH pellleHUuH yueOHO-TpaKTUUeCcKux
3a/1a4, ONTHYECKHe CXeMBI JIIsl TOCTPOeHus N300pa’keHUH B IJIOCKOM

3epKaJsie U cobuparorei H3e

1.17

MPUBO/IUTh TMPUMeEphbl (HAaXOAWTb WH(OPMAILMI0 O TpUMepax)
MPaKTUUeCKOr0  MCIIO/b30BaHUs  (GU3MYeCKUX  3HaHWM B
TIOBCEJTHEBHOM KM3HM fyi1  obecrieueHus 0@30MacHOCTH  TIpH
oOpailjeHUd C mnpubOpaMHM M TEXHHUYECKMMH YCTPONCTBaMH,
COXpaHeHUs1 37I0pPOBbSI U COOJIFOZIEHHSI HOPM 3KOJIOTHYEeCKOTO

TIOBeZIeHUsI B OKpYKalolIleli cpeie

1.18

OCYILL[eCTB/ISATh TIOUCK HH(pOpMaMu (PU3NUECKOro COJep)KaHus B
cetu VIHTepHeT, CaMOCTOSATEILHO (hOPMYIHMPYsI TIONCKOBBIN 3arpoc,

HaXOOWUTb MyTHu ornpeaejeHruss  AO0CTOBEPHOCTHU HOJIy‘—IEHHOﬁ




I/IHQ)OpMaLII/II/I Ha OCHOBE€ HMMEIIHNXCA 3HaHUN U AOIIO/THUTE/IbHBIX

HNCTOYHUKOB

1.19

WCII0/Ib30BaTh TIPH  BBLITIOJIHEHWM Y4YeOHBbIX 3a/laHvid  Hay4HO-
MOMYJ/ISIPHYIO JIATEPAaTypy (PU3UYECKOro CO/lep>KaHHWsl, CIIpaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT; BjaleTb NpUéMaMu
KOHCITeKTUPOBaHUsI TeKCTa, peoOpa3oBaHus MH(GOpMaLUy U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/jaBaTh COOCTBEHHbIe MHUCbMEHHbIE W YCTHbIe COOOIIeHUs Ha
OCHOBe WH(OpPMAaLMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUYEeCKOro
cofiep>KaHusi, MyOIMYHO TIPe/ICTaB/ATh Pe3y/bTaThl POEKTHOW WITH
WCC/Ie/JOBaTe/IbCKON  [1eATe/lbHOCTH, TPU  3TOM  I'DaMOTHO
WCII0/Ib30BaTh W3Y4YeHHbIM T[IOHSATUMHBINA amnmnapar HW3yvyaeMoro
pa3ziesnia U3MKKA U COTPOBOXKAATb BBLICTYTJIEHWE TIpe3eHTaljueil C

yuéToM 0COOEHHOCTEH ayJUTOPHUH CBEPCTHHUKOB

1.21

TIPU BBITIO/THEHWH YUeOHBIX TIPOEKTOB U UCC/IeJOBaHUM (HHU3NUECKUX
TIPOLIECCOB PaCIIpe/iesiATh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUH C
MOCTaB/IeHHbIMUA ~ 3ajlauaMH, CJeIUTb 3a BbBITIOJIHEHHWEM TJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJeKBaTHO OlleHWBaTh
COOCTBEHHBI BK/aJ, B [I€ATeJbLHOCTb TPYIMIbI, BBICTPAUBATh
KOMMYHMKaTUBHOe  B3alMOJIEMCTBUe, TIPOSIBJISIE ~ TOTOBHOCTh

paspelaTh KOHQJIUKTbI




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

7 KIIACC

Kop
pa3jena

Kop
j/IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/iep)KaHHUA

®U3VKA U EE POJIb B TO3HAHWY OKPYXXAIOIIET'O MUPA

1.1

®u3rMka — Hayka O npupope. fABieHus TIPUPOJBI.
du3snyeckre sBJEHUSA: MeXaHUYeCKuhe, TeIlUIOBbIe,

JJIEKTpHUYeCKre, MdrHUTHBIE, CB€TOBbLI€, 3BYKOBEIE

1.2

dusnueckue BeaUUUHBL. VI3MepeHHe (PU3MUECKUX
BeimurH.  Pusnueckne Tpubopel.  IlorpemHocTh

v3MepeHU. Me)XyHapoHasi cucTemMa euHUL]

1.3

ECTECTBEHHOHaqubIﬁ MeTO/, MO3HaHHA: Ha6]'IIO,[[6HI/Ie,
IMOCTAHOBKA HAYUHOTI'O BOIIPOCa, BBIABM)KEHHE TUIIOTE3,
SKCIIEpDUMEHT TII0 TIPpOBEPKEe TUIIOTE3, 00BsICHeHHe

HaO/II0IaeMOr0 SIBJIEHUS

1.4

OrnucaHve GU3NUYECKUX SIBJIEHUHN C TTIOMOII[bIO MO/iernei

1.5

[TpakTrueckue paboThL:
V3mMepeHune pacCTOSIHUM.
V3mepenue 00bEMa XKUAKOCTH U TBEPAOTO TeJa.
OrnpeziesieHre pasMepoB MaJlbIX TeJl.
N3mepenue TeMIepaTyphbl rpu TIOMOLLA

JKUJIKOCTHOTO TepMOMeTpa U JjaTuyrKa TeMIiepaTypbl

ITEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHNN BEIIECTBA

2.1

CTpoeHue BelllecTBa: aTOMbl W MOJIEKYJIbI, HX
pasMepbl. OMbITHI, JOKa3bIBaKOIIMe JUCKPETHOE CTPOEHHe

BelIlecTBa

2.2

OBwxeHne uyactull BeljecTBa. CBSI3b CKOPOCTH
OBIDKEHWS] YaCTWI] C TemIeparypoil. bBpoyHOBCKoe

nBrkeHue, nuddysus

2.3

B3aumoeiicTBIe uacTUl] BellleCTBa: NMPUTSHKeHUe U

OTTa/IKMBdaHHeE

24

AFPer‘aTHbIe COCTOsAHMs BelleCTBd. CTPOEeHHE I'd30B,




JKUOKOCTEH U TBEpAbIX  (KPUCTA/NIMUECKUX)  TeJl.
B3auMOCBSI3b MeXKIy CBOWCTBAMM BEIeCTB B pa3HBIX

dI'PETdTHBIX COCTOAHHUAX W HX dTOMHO-MOJIEKYJ/IADHBIM

CTpOeHHeM
2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI
[TpakTrueckue paboThL:
OueHka [JuamMeTpa aToMa MeETOJLOM PpsfioB  (C
HCII0/1b30BaHreM (poTorpaduii).
2.6 OmbITel 10 HaOMIOJIEHNIO TETJIOBOTO PacLINpeHust

rasos.
OmeiTel 1O~ OOHAPY)KEHHIO  JeMCTBUS ~ CHUII

MOJIEKYJIADHOT'O IMPUTSKEeHUA

IBDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHuueckoe [BYKeHue. PaBHOMepHOe 51
' HepaBHOMEPHOe [IBU)KeHHe
39 Ckopoctb. CpeiHssl CKOPOCTh IIPU HepaBHOMEpPHOM
' JBWKeHUU. PacuéT myTu U BpeMeHU [IBUKeHUs!
fIBnenvie vHepuyy. 3aKOH MHepLMH. B3aumopelictBue
3.3 TeJsl KaK IpUYMHa U3MeHeHUs] CKOPOCTU IBUKeHUs TeJl.
Macca kaK Mepa UHEepTHOCTH TeJia
34 [InotHocTs  BewjectBa. CBfI3b  IUIOTHOCTU  C
' KOJTMYeCTBOM MOJIEKYJI B eluHUIIe 00BEMa BelecTBa
3.5 Cuna Kak XxapakTepuCTHKa B3auMO/IelCTBUS Tell
36 Cuna ynpyroctyd u 3akoH ['yka. V3smepeHue Ccuibl C
' TIOMOLLIBIO IMHAMOMeTpa
3.7 ABsienne TAroTeHus M cuia Tsokectyd. Cujia TsSHKeCcTU
' Ha Zipyrux riaHetax. Bec Tena. HeBecomocTh
38 Cuna tpenusi. TpeHve CKO/bXeHHUS U TPeHHe IOKOSl.
' TpeHue B IpUpoOZie U TeXHUKe
3.9 Co>keHWe CWJI, HapaB/IeHHbIX 0 OJHOMW MPSMOM.
' PaBHOzelCTBYOLAs CUIT
[TpakTrueckue paboTHI:
3.10

OHPGAEHEHI/IE CKOPOCTM pAdBHOMEPHOI'O [OBWXXE€HHUA

(1apyika B OKMJIKOCTH, MOJIeJIM  37eKTPUUYeCKOro




aBToMOOUNS W Tak ganee). OripejesneHue cpefHen
CKOPOCTM CKOJIbKeHUSI Opycka WM IIapvka TI0
HaK/JOHHOM TuIOoCKOCTU. OripefiesieHUe TJIOTHOCTU
TBépAoro  Tesa.  OmbIThl,  JA€MOHCTPUPYHOIIVe
3aBUCUMOCTh pacTsbkeHUs (AedhopMaliu) Npy>KUHbI OT
TIPUIOKeHHOW cujibl. OTBITHI, /[EMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEeHHS OT Beca Tesa U

XapaKTepa COMPHUKACAIOIINXCsl TIOBEPXHOCTEH

dusrueckKue sIBJIeHUs B rpupoje: ripuMepsl ABMXKEHUS C

3.11 Pas/IMYHBIMU CKOPOCTSIMU B )KMBOU Y HEXKUBOU NIPHPOJE,
JleICTBUE CUJIbI TPEHUS B TIPUPOJe U TeXHUKE
3.12 TexHUUyecKue yCTPOMCTBA: AUHAMOMETD, MO IIUITHUKU

TIABJIEHUE TBEPBIX TEJL, )KUJKOCTE 1 TA30B

Hapnenvie TBépAoro Tesna. CriocoObl yMeHbILIEHUS U

1 yBe/IMYeHUs NaBIeHUst
45 [aBneHve ras3a. 3aBUCUMOCTb [laB/ieHWs rasa OT
' 00bEMa, TemrepaTypbl
43 [Tepenaua faBneHus: TBEPABIMYU TeIaMU, XUAKOCTIMU U
' rasamu. 3akoH Ilackass. ITHeBMaTHUeCKrie MalllUHbI
3aBUCUMOCTh [JaBIEHUSI JKUAKOCTH OT TJIyOWHBL
4.4 I'mapocTtaTuueckuit rapajioKc. Coobmiaroryecst
cocygpl. ['mapaBivueckrie MexaHHU3Mbl
Atmocdepa 3emnn U atMocdepHOe  [jaBJeHUe.
[TpyuvHBI  CYIIIeCTBOBAHMS BO3[AYIIHOM  000/I0UKH
4.5 3eMIu. OrnbIT Toppuuesnnu. 3aBUCUMOCTb
aTMoc(epHOro [aBjeHUs OT BBLICOTHI HaJ| YpOBHEM
MOps
46 V3mepenne atMocdepHOro jaBieHus. ITpubopbl ajis
' r3MepeHUst aTMOCHEePHOTO /IaB/ieHus
[elicTBYe >KUIKOCTU W Ta3a Ha MOTPY)KEHHOE B HUX
4.7 Teno. BeITankuBatoljasi (apxuMe[oBa) cuia. 3aKOH
Apxumeja
4.8 [1naBanue Tes. Bo3ayxoruiaBanue
4.9 [TpakTryeckue paboThI:




WccnenoBanve 3aBUCMMOCTA Beca Tejla B BOJe OT
o0bémMa TOTPY)KEHHOW B JKHJKOCTb YacTH Tesa.
OnpejeneHrie BbITa/JIKMBAIOLEN CHUIIbI, JeWCTBYIOLIEN
Ha Tej0, IOIPYXEHHOe B JKUAKOCTb. [IpoBepka
He3aBUCHMOCTH BbITA/IKMBAOLLel CUIIbI, JeMCTBYIOLLeN
Ha TeJO0 B JKUAKOCTH, OT Macchl Tesa. OIBITH,
JeMOHCTPUPYIOLMe 3aBUCUMOCTb  BBITA/JKMBAaOLeN
CWJIBI, JIeHCTBYIOIIel Ha Teslo B KUAKOCTH, OT 00bEéMa
NOrPY>KEHHOM B JKUJKOCTb YaCTH TeJla U OT IVIOTHOCTH
xugkoctd.  KoHcTpyupoBaHue — apeoMeTpa Wi
KOHCTPYUPOBaHue JIOAKA U  OlpefesieHUe  eé

IPy30M04bEMHOCTH

dusnueckue ABJIEHHUA B rpupoje: BJ/IMsAHHE

4.10 aTMochepHOrO [laB/ieHWsT Ha JKUBOW OpraHu3M,
TJIaBaHUe PbIO
TexHWYecKre yCTPOMCTBAa: COOOIIAOIIMeCcs] COCY/b,
A1l YCTPOMCTBO BOJOIPOBO/la, TUJpPaBIMUECKUI TIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMep, TIOPIIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTB, DHEPT'MA

5.1 MexaHnuueckasi pabota
5.2 MexaHnuyeckasi MOILIHOCTb
c 3 [TpocTble MexaHW3MbI: pbluar, O/0K, HaK/JIOHHas
' I10CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHMe TpaBU/Ia PaBHOBECHS pbIuara K 010Ky
«3070TOE  TIpaBUIO»  MexaHUKU. KosddurmeHnt
5.5 MOJIe3HOTO  JIeMCTBUSI ~ MeXaHW3MOB. ITpocToie
MeXaHU3MbI B OBITY U TeXHUKE
5.6 [ToTeH1ManbHasi SHEPTryY Tesa, MOAHATOrO Haj, 3eM/én
5.7 Kunetuueckas sHeprus
- [TonHasi mexaHuyecKasi SHeprusl. 3aKOH U3MEeHEeHUs U
' COXPaHEeHUs1 MeXaHUYeCKOU SHepruu
59 [TpakTrueckue paboTh:

OmpefesieHe  paboTbl  CWIbI  TPEHWs  TIpU




paBHOMEDHOM [IBIDKEHWM Teja I10 T'OPU30HTaIbHOMN
noBepxHOCTU. MccnesoBaHve  yCIOBUM — paBHOBECHS
peiuara. Msmepenne KIIJI Hak/IOHHOM MJIOCKOCTH.

M3yyeHue 3aKOHa COXpaHeHUsI MeXaHUUeCKOM SHepruu

du3nueckue SBIEHUS B TIPUPOZe: pbluarkd B TeJe

5.10
yesioBeKa
TexHuUeckre YCTpPOMCTBA: pbluar, TMOABWKHBIA U
5.11 HETIO/[BMKHBINA 0JI0KH, HAaK/IOHHAS! TJIOCKOCTD, IIPOCTHIe
MeXaHU3MbI B ObITY
8 KJIACC
Kopg, Kopg,
IIpoBepsiemble 3/1eMeHTbI CO/ep)KaHUs
pa3pena j/IeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS] MOJIEKYISIPHO-KUHEeTUUe CKOU
61 TeOpUU CTpoeHUs1 BewjecTBa. Macca U pasMmepsl
' Mosiekys.  OmnbIThl, TOATBEP)KJAroLlie  OCHOBHbIe
T0JI0’KEeHHUsI MOJIeKY/ISIPHOKWHETUYeCKOW TeOpuU
Mogemu  TBEPAOTO, JKUIKOTO U Tra3000pa3HOro
6.2 cocTosiHU# BelljecTBa. Kpucraniueckue u aMopgHbie
Tesna
OOBbsiCHeHHe CBOMCTB Ta30B, )KUJKOCTEH U TBEP/IBIX TeJl
6 6.3 Ha OCHOBe TOJIOKEHUU MOJIeKY/IIPHOKUHETUUeCKON
TeOpUu
6.4 CmauurBaHue Y Kanu/UIsipDHbIE SIBJIEHUS
6.5 TerioBoe paciiMpeHue U cxarve
66 Temnepatypa. CBs3b TemriepaTypbl CO CKOPOCTBEO
' TeIJIOBOI'0 IBWKeHUs YaCTHUL]
BuyTpenHsis SHeprusi. Cr1oco0mI U3MeHEeHUSs
6.7 BHYTPEHHel 3Heprum: Tervionepejada U COBeplIeHUe
paboThI
6.8 Bub! Teriionepejaun: TeII0NPOBOAHOCTb, KOHBEKLIWS,




H3/1ydyeHue

KomduecTBo  TerioThl. YenbHass  TeNI0EMKOCTb

6.9
Bell|ecTBa
TeriooOMeH W TerjoBOe paBHOBecHe. YpaBHEHUE
6.10
TersioBoro 6anaHca
611 [InaBneHve ¥  OTBepfeBaHHWe  KPUCTA/UIMUECKUX
' Bel|eCTB. Y Jje/bHas TeIu10Ta IJ1aB/IeHUs
[Tapoobpa3zoBaHve U  KoHJeHcauus. VcrnapeHue.
610 Kurienve. YgenbHass Teryiora Tapoobpa3oBaHUS.
' 3aBMCUMOCTb TeMIlepaTypbl KAIIEHHUsI OT aTMOC(epHOro
JlaB/IeHUst
6.13 BiiaxxHocTh Bo3yxa
6.14 DHeprus TOInBa. Y elbHas TernjoTa CropaHust
[MpuHumnBl  paboTel  TeryioBeix gABurarteneid KII[
6.15 TeIJIOBOr'0 JBUraress. TeroBble ABUraTe/d U 3alliUTa
OKpY’Karolllel cpefibl
3aKOH COXpaHeHWsT U IIpeBpalljeHus SHepPrUd B
6.16
TeIUIOBbIX NIpoLjeccax
[TpakTrueckue paboThI:
OmbiTel 10 OOHapy)KeHWI0  JelCTBUS — CHUI
MOJIEKYJ/ISIPHOTO IPUTSDKEHMUS.
OnbIThI 10 BbIPALLMBAHMIO KPUCTAIJIOB [TOBAPEHHOMN
COJIM WM caxapa.
OmnbITel 10 HaO/IOZEHUIO TEIJIOBOTO PacIIMpeHUs
6.17 rasoB, JKUJKOCTeH U TBEP/BIX TeJl.

OripezienieHye faBneHys Bo3/yxa B Oa/uioHe ILITpHLia.

OnbIThI, IEMOHCTPUPYIOLLE 3aBUCUMOCTh JlaB/IeHusI
BO3/lyXa OT ero 00bEMa U HarpeBaHUs WM OXJIaXKeHHsl.

[IpoBepka runoressl JIMHEWHOW 3aBUCHMOCTH JJIMHBI
CTO/IOMKA JKUAKOCTU B TEPMOMETPHUECKOW TpyOKe OT
TemriepaTyphbl.

HabmtoieHre n3MeHeHYst BHYTPeHHeH SHepruu Tesa




B pe3yJibTaTe Teruiorepefauu U paboThl BHELIHUX CHJI.

WccnenoBanve  siBeHdsi  TeryioobMeHa — TpH
CMeLIMBaHWUU XOJIOAHOW U ropsiuel BOJBI.

OmnpefieneHre Ko/vMyecTBa TeIUIOTHI, IOJyYeHHOTO
BOJIOM MpH TersiooOMeHe C HarpeTbiM MeTasTHueCKUM
LIATUH/IPOM.

OrnipepenieHre yieIbHOW TEIJIOEMKOCTH BeleCTBa.

VccnepoBanue rpoLiecca UCrapeHusl.

OmnpefienieHrie OTHOCUTE/IBHOU B/I&XKHOCTHU BO3ZyXa.

OmnpefienieHre yiebHOW TEMJIOTHI T/1aB/IEHUS JIbJA.

®usnueckue SBAEHUSI B TMpHUPOJe: TMOBEPXHOCTHOE
HaTsDKeHWe W KalW/UIIpHble SIBJIEHWsI B TPUPOJe,
6.18 KPUCTa/UIbl B IPUPOJE, U3nyueHre CoJiHLa, 3aMep3aHue
BOZIOEMOB, MOpPCKHe Opu3bl; 0Opa3oBaHHe pOCHI,

TyMdHad, MHed, CHera.

TexHuueckye yCTPOMCTBA: KalWLISPbl, [PUMeEPbI
VCTI0/Ib30BaHUS KPUCTAI/IOB, JKUJKOCTHBIA TEPMOMETD,
6.19 JaTuvK TemIiepaTypbl, Te€PMOC, CHCTemMa OTOILIeHUS
JIOMOB, TUTPOMETpBI, TICUXPOMETP, MapoBas TypOvHa,

ABUTaTe/Ib BHYTPEHHEr'o CropaHus.

SJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 JnekTpusanys Tesl. JIBa poja 3/1eKTpUUeCKUX 3apsiioB

B3aumogeiicTBre 3apsbkeHHBIX Tel. 3akoH KysioHa
7.2 (3aBUCUMMOCTb CW/IbI B3aUMOJENCTBUS 3apsDKEHHbIX Tell

OT BeJIMUMHbI 3aps/JOB U PACCTOSIHUSI M)XKy TeaMu)

OeKTpruyecKoe rose. HarpsykéHHOCTB
7.3 J1IeKTpuyeckoro rnoss.  IIpuHuun — cyrnepriosuuyu

3/1eKTpUUeCKUX I0/iel (Ha KaueCTBeHHOM YPOBHE)

Hocutenu »seKTpyUuecKUx 3apsifjoB. OaeMeHTapHbIN
7.4 snekTpuueckun 3aps. Ctpoenue atoma. [IpoBogHUKU

H AUSJIEKTPHUKKU

7.5 3aKOH COXpaHEeHHs 3/IEKTPUYECKOro 3apsijia

7.6 ONeKTpUYeCKUM  TOK. Y CI0BHUS  CyLeCTBOBaHUS




3JIEKTPHUYECKOI'O TOKd. M CcTOUYHMKY TOCTOSTHHOI'O TOKa

HeticTBUst 3/71eKTPUYECKOTO TOKa (TerioBoe,

7.7 XUMHUUECKOe, MarHuTHOe). OJIeKTpUYeCKWd TOK B
JKAJKOCTSIX U ra3ax
. JsekTpuyeckass 1Lernb. Cuaa TOKa. JNeKTpUUYecKoe
' HarpsbkeHue
79 CornpoTuBieHue MPOBO/IHUKA. Y penbHOe
' COMPOTHBJIEHE Bell[eCTBa
7.10 3akoH Oma /ij1d yyacTKa Leru
[TocnemoBarenbHOE W TapajjieflbHOe COeJUHEeHHe
7.11
TPOBO/IHUKOB
PaboTa ¥ MOIHOCTh 3/IEKTPUUECKOTO TOKAa. 3aKOH
7.12
xoynsa — Jlenua
213 OnekTpUuecKue 1eNu U MOTPeOUTeNnu 3/1eKTpUUIeCcKon
' 3Hepruu B ObITy. KopoTKoe 3aMbIKaHue
[TocTosiHHBIe MarHUTHI. B3anMo/ielicTBHe TTOCTOSTHHBIX
7.14
MarHvMTOB
715 MarauTtHoe 1osie. MarHuTHoe Mojie 3eM/Id U ero
. 3HayeHue [ JKU3HU Ha 3emiie
216 OnbiT OpcTesa. MarHuTHoe mMoJie 37€KTPAUYECKOTO
' TOKa. [I[ppuMeHeHre 371eKTPOMarHUTOB B TEXHUKE
[elicTBe MarHWTHOTO TI0JiI HA TPOBOJHUK C TOKOM.
017 OneKTpo/iBUraTe/ib MOCTOSIHHOTO TOKa. Vcronb3oBaHue
' 3/1eKTPO/IBUraTesiel B TeXHUUEeCKUX YCTPOMCTBaX U Ha
TpPaHCIOpTe
718 Onbitel  Papagies.  fIBjieHWe  3/1€KTPOMarHUTHOU
' nHaykuuu. [Ipasusno JleHija
DJIeKTPOreHepaTop. Cr1oco0mr TM0/IyYeHUs1
7.19 3/IEKTPUYECKOW  SHepruu.  O/eKTPOCTaHLIMA — Ha
BO300HOBJ/ISIEMBIX UCTOYHHUKAX SHEPTHU
790 [TpakTHueckue paboThI:

OmbIThI 110 HAOJTIOAEHUIO 3/IEKTPU3ALIMH Tel MHAYKLHen




Y TIpU COTIPUKOCHOBEHUH.
WccnenoBanve [elCTBUSI 37€KTPUYECKOT0 TMOJS Ha
MPOBOJIHUKY U TU3JIEKTPHKH.

Cbopka ¥ mpoBepKa pabOThI 3/IEKTPHUUECKON IIenu
TIOCTOSIHHOT'O TOKa.

V3mepeHue U peryaMpoBaHUe CUJIbI TOKA.

W3mepeHue 1 perympoBaHUe HapsKeHUs.
VccnepmoBaHue 3aBUCMMOCTM CWIbI TOKa, WAYLETro
yepe3 pe3uCTOpP, OT COINPOTUB/IEHUS pe3ucTopa U
HarpsDKeHUsl Ha pe3ncTope.

OnbITHI, JIeMOHCTPUpPYIOLe 3aBUCUMOCTb
3/IEKTPAYECKOT0 COTPOTUBJ/IEHUS] MPOBOJHUKA OT €ro
JUIUHBI, T1/I0LLaY TIOTIepeYHOro ceyeHus: U MaTepuaria.
[TpoBepka TipaBW/Ia C/IOXKEHUsS HamNpsDKeHW Tpu
MOC/IeI0BaTe/IbHOM COeUHEHUM [IBYX Pe3UCTOPOB.
[IpoBepka rnpaBuia JJjisi CUIbl TOKa MPU TapasielbHOM
coeiHeHUW  pe3uctopoB. OripefesnieHe  paboThI
3/7IeKTPUUECKOr0 TOKa, HWAYILIero 4yepe3 pPe3UCTOD.
OrnpenesieHre  MOILHOCTHA ~ 3JIEKTPUUECKOTO  TOKa,
BbIJIe/IsIeMOU Ha pe3ucTope. Wccnenosanue
3aBMCMMOCTH CW/IbI TOKQ, UAYILlero yepes 1amMIouKky, OT
HarpsbkeHus1 Ha Heil. Onipesiesienve KIT/I HarpeBateris.
WccnenoBanue MarHuTHOTO B3aUMO/IEUCTBUS
MOCTOSIHHBIX MarHUTOB. V3yueHuMe MarHUTHOTO TIOJis
MOCTOSIHHBIX MAarHUTOB TPU WX OO0beAUHEeHUM U
paszenenuu. ViccienoBaHve AeiCTBUS 3/1EKTPUUECKOTO
TOKa Ha MarHUTHYO CTPEJIKY. OnbIThl,
JIeMOHCTpUpYIoLLj1e 3aBUCUMOCTh CHUJIBI
B3aUMO/eMCTBUS KaTYLIKHA C TOKOM M MarHMTa OT CHJIbI
TOKA W HarpaB/ieHWs TOKa B KaTyllke. V3yueHue
JIeWCTBUSI MarHUTHOTO TI0JiA Ha MPOBOJHUK C TOKOM.
KoHcTpynpoBaHue u H3yueHue paboThI
3/IeKTPOBUT ATEIS. N3mepenne KI1J

3JIEKTD OABHFaTEHbHOﬁ YCTdHOBKHU. OnbITEI I10




HCC/IeIOBaHUIO SIBJIeHUSI 3/1eKTPOMAarHUTHOM
VHAYKLUU: WCCe/JoBaHWe W3MeHEeHWM 3HaueHus |

HalipaB/IeHUA WHAYKIMOHHOI'O TOKa

7.21

dusnyeckue SBEHUS B TPUPOZE: 3JIeKTPUUeCKUe
sBIeHUsT B aTMocdepe, 37eKTPUUECTBO  >KUBBIX
OpraHW3MOB, MarHUTHOe 1oJjie 3eMJId, Apeid MoJICoB,
POJIb MAarHUTHOT'O TIOJIST Ji/1s1 X)KU3HU Ha 3eMJie, TIoJIsipHOe

CHhsAHHe

7.22

TexHUUecKre yCTPOWCTBA: 3/1€KTPOCKOI, amIlepMeTp,
BOJIETMETP, Pe0CTaT, CUETUUK 3/1IeKTPUUYECKON SHepruH,
3/IEKTPOOCBETHUTE/IbHBIE  TTPUOOPBI, HarpeBaTe/bHbIE
3/IeKTPOTTPUOOPHI (mpumMepsi), 3/1IeKTpUYeCcKue
NpeJJOXpaHUTe/M, 371eKTPOMAarHuT, >3/eKTpOJBUraTeb

MOCTOAHHOI'O TOKa, reHepaTop IIOCTOAHHOI'O TOKA

9 KJTIACC
Kopg
Kopg anemenra [IpoBepsiemble 3/1eMeHTBI COZleprKaHUs
paszena
MEXAHUWYECKUWE ABJIEHUA
81 MexaHuueckoe [BwKeHHe. MarepuasnbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHTEe/IbHOCTh MeXaHUUeCKOI0 [JBUKeHUs
8.3 PaBHOMepHOe NpsIMOJIMHEeNHOe JBYKEeHNe
HepaBHOMepHOe  mpSIMO/IMHEWHOE  [IBW)KEHUE.
g 8.4 CpemHsii W MIrHOBEHHass CKOPOCTb  Teja  TIpU

HEPAaBHOMEPHOM [IBM>KE€EHHHU

YckopeHve.  PaBHOYCKOpeHHOe  NPSMOJIMHEHHOe

8.5
JIBIDKeHHe
8.6 CBobOogHoe miazienue. OmbIThI ["anunes
PaBHOMepHOe BMKeHuUe 110 OKPY>KHOCTH. [lepron u
8.7 yactota obpaijenus. JIuHeliHass W yTrjoBas CKOPOCTH.

LleHTpOCTpEeMUTE/IEHOE YCKOPEHHe




8.8

[TepBbIii 3akoH HbtoTOHA

8.9 Btopoii 3akoH HbroTOHa
8.10 Tpetuii 3akoH HbroTOHA
8.11 [TpyHIMI Cyneprno3sULiuKu CUjl
8.12 Cua ynpyrocty. 3akoH I'yka
813 Cuna TpeHMs: Cwia TpPeHUs CKOJIbKeHUs, Cua
' TPeHUs MOKOSl, [pyrue BUZbl TPEHUS
814 Cuna TsDKeCTM W 3aKOH BCEMHMPHOIO TATOTEHUS.
' YckopeHue CBOOOHOTO Ta/IeHHUST
815 [Oewkenve r1aHer BOkKpyr Comnnua. Ilepsas
' KOCMUYecKasi CKopocTb. HeBecoMOCTb U eperpysku
PaBHOBecre MmarepuanbHOM TOUKU. AOCO/IOTHO
8.16 )
TBEpZi0e TeJlo
8.17 PaBHOBecue TBEPAOro Tena C 3aKperuviéHHOW OChHO
' BpalleHrs1. MoMeHT cuibl. LIeHTp TshkecTH
8.18 Nwmnynec Tena. i3sMeHeHue uMinyJibca. IMITy/ibC CHIBI
8.19 3aKOH COXpaHeHHs UMITyJIbCa
8.20 PeakTrBHOE JBM>KEHUE
8.21 MexaHnueckasi paboTa ¥ MOII[HOCTb
8.9 Pabota cunm TspKecTtd, yrpyroctu, TpeHusi. CBsi3b
' JHEPrUU U paboThI
893 [ToTeHuManbHass SHeprusi Teja, IOAHATOTO Haf,
' MOBEPXHOCTBIO 3eM/TH
8.24 [ToTeHLMabHAas SHEPTHsl CKATON MPY>KUHbI
Kunernyeckas sHeprus. Teopema 0 KMHeTUYeCKOU
8.25
SHeprumn
8.26 3aKOH COXpaHeHHs MeXaHUUeCKON SHepruu
[MpakTHyeckue paboThI:
OrpefiesieHre cpefiHel CKOPOCTH CKOJIb)KeHHs1 OpycKa
8.7 WIA [BWKEHUsl I1apyKa M0 HAaKJIOHHOM IJIOCKOCTH.

OnpejeneHrie yCKOpeHUs Tejia MPU PaBHOYCKOPEHHOM
JBI)KEHUU T10 HAK/IOHHOU TJIOCKOCTH.

I/ICCJIE,E[OBEIHI/IE 3dBUCHMMOCTH IIYTH OT BPEMEHHU IIpH




DaBHOYCKODEHHOM  [JBWKeHUHM 0e3  HayvalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bl: €CAU TPU PABHOYCKOPEHHOM
JBIWKeHNU 0e3 HayalbHOM CKOPOCTH IMyTH OTHOCSTCS
KaK psJi HEUBTHBIX UHCe/l, TO COOTBETCTBYIOLME
NIPOMEXXYTKHU BPeMeHHU O/IMHAKOBBI.

WccnenoBanne ~ 3aBUCMMOCTM  CWIBl  TPEHUs
CKOJIb)KeHUs] OT CU/Jbl HOPMAaJIbHOTO /laBJIeHUsl.
OmnpesieneHre Ko3(@ulieHTa TPeHHsl CKOJIbXXKEeHUSI.
OrnpefienieHre XECTKOCTM NPYyKUHbL. OrnpefieneHue
paboThl CUbI TPeHHUsI TIPU PaBHOMEDPHOM [BMKEHUHU
TeJla [10 FOPU30HTa/IbHOM NoBepxHOCTU. OnpeesieHre
paboTbl CWIBl YIIPYroCTM TpU TOABbEME TIpy3a C
WCTI0/Ib30BaHUEM  HETIOABIDKHOTO U TIO/[BMPKHOTO

O/I0KOB

8.28

du3ryecKue SIBIeHUS B rnpupozje: rnpuinBbl U OT/IUBHI,
ABVKEHHE I1/IaHeT ComHeuHoM CHUCTEMbI, peaKTHUBHOE

ABVKEHHE J)XMBBIX OPraHHU3MOB

8.29

TexHuyeckre yCTPOWCTBA: CIHAJOMETD, [JaTUYUMKU

TOJIOKeHUA, PACCTOAHNSA U YCKOPEHHS, PAKETBI

MEXAHHNYEC

KUE KOJIEBAHMSA N BOJIHBI

9.1

KosnebarenbHoe [IBUKeHue. OcHOBHbIE
XapaKTepUCTUKU  KoyiebaHW:  Tepuoji, uacToTa,

dMIVINTYa

9.2

Matematueckuid M TPYXXKMHHBIM ~ MasTHUKMH.
[lpeBpamieHrie  3HepruM  MpU  KojebaTeslbHOM

ABIMDKEHHUN

9.3

3aryxaroiue KosiebaHusi. BeiHy)KeHHbIe KOieOaHusl.

Pe3onaHc

9.4

Mexanuueckde BoOiHbL. (CBOWCTBA MeXaHUUECKUX
BOJIH. [IpofonbHBIe M TMOMNepeyHbie BOJHBL [rHa
BOJHBI Y CKOPOCTb €@  paclpOCTpaHeHWUs.
MexaHnuecKye BOJHbI B TBEPJOM TeJle, CeliCMUYeCKre

BOJIHbI

9.5

3ByK. I'pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa




9.6

VHdpa3ByK U yabTpa3BykK

9.7

[TpakTHueckue paboThI:

OrmpefesieHre 4yacTOTBI W Mepuoja  KojebaHui
MaTeMaTHUeCKOro MasiTHUKaA.

OrmpefiesieHie  uyacTOTBI W Mepuoja  KojebaHui
TIPY>KUHHOT'O MasiTHUKA

VccnenoBaHve 3aBUCUMOCTH  Tepuoja  KosjebaHui
MO/[BEIIIEHHOT0 K HHUTU Tpy3a OT [IMHbI HUTH.
VccnenoBaHve 3aBUCMMOCTH  Tepuoja  KosjebaHui
MPY>KUHHOT'O MasiTHUKAa OT MaccChl Tpy3a. IIpoBepka
HEe3aBUCHUMOCTH  Tepuoja  KojebaHWE  Tpy3a,
TIOZIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
MPY>XUHBI.  VI3MepeHWe  ycKopeHHWss CBOOOJHOTO

najieHust

9.8

dusuyeckue siBJIeHNs B MPUPO/ie: BOCIIPUSITHE 3BYKOB
JKABOTHBIMH, 3eMJIeTpsICeHUe, CeMCMUYecKre BOJIHBI,

LYHAMH, 3X0

9.9

TexHWuecKkre YCTPOWCTBa: 3XO0JIOT, HCIOJ/Ib30BaHHe

yJIbTpa3ByKa B OBITY U TeXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMATI'HUTHBIE BOJIHBI

BHEKTPOMaFHI/ITHOE T1oJj1e. BJ'IGKTPOMaFHI/ITHLIe BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
10.2 [ITkana 3/1€eKTPOMarHUTHBIX BOJIH
103 DJIeKTPOMarHuTHasi Tipupoja ceeta. CKOPOCTh CBeTa.
' BosHoBBIE CBOMCTBA CBeTa
10 [TpakTryeckue paboThI:
10.4 N3yueHre CBOWCTB 3/IEKTPOMarHUTHBIX BOMH C
TIOMOILITbI0 MOOM/TBHOTO TesieoHa
dusnueckue sBIEHWS B TIPUPOZE: OHOIOrUYECcKOoe
10.5 JelicTBe  BUAWMOrO,  yJbTpadUONIeToOBOr0 U
PEeHTIeHOBCKOT0 U3/TyueHu!
10.6 TexHuueckue yCTPOMCTBA: VICTI0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /I COTOBOW CBSI3U
11 CBETOBBIE ABJIEHUA




11.1

queBaﬂ MoOJeJ/Ib CBeTa. NcTouHuKY CBeTa

11.2 [IpsiMonMHelHOe pacripoCcTpaHeHre CBeTa
113 OtpaxeHne cBera. Ilnockoe 3epkano. 3akoOH
‘ OTpa’kKeHHs CBeTa
114 [Tpeiomnenvie cBeTa. 3akOH IIpeJIOMJIEHHSI CBeTa.
' [TosnHOe BHyTpeHHee OTpa)keHUe CBeTa
11.5 JIunza. Xog nyueli B TMH3e
116 OnTuueckas cucreMa oToarnmnapara, MUKPOCKOIa U
' Teseckorna
117 'ma3 kak onruvueckass cucrema. binsopykocTs H
' JlaTbHO30PKOCTh
Pa3znokenrne ©Oenoro cBeta B CHeKTp. OTBITHI
11.8 HerotoHa.  CriokeHue — CHeKTpajbHBIX  1[BETOB.
Jucnepcus ceeta
[TpakTHueckue pabOThI:
VccnenoBanue  3aBUCMMOCTM  yIJla  OTPaKeHWsI
CBETOBOTIO Jiyya OT yIJia NaZieHus.
V3yueHre XapaKTePUCTUK M300paXkKeHHUs MpeaMeTa
B IJIOCKOM 3€epKaile.
VccnenoBanve 3aBUCMMOCTH yrjla MPeIOMJIEHUS
CBETOBOTO JIyya OT yrJja MaZieHusl Ha TPaHULle «BO3AYyX —
11.9 CTEeKJIO».
[MTonyuenue M300pa’keHuH C TIOMOIIIBIO
cobuparoriieii TMH3bI.
OnpejenexHve ¢dbokycHoro paccTosiHuS u
OTITHUECKOM CHJIbI COOMpAtOLIeli JINH3BI.
OMBITHI 10 pa3oXKeHH o 0esloro CBeTa B CIIEKTP.
OMnbIThl O BOCOPUATUIO LIBETAa TNPEAMETOB TIPU UX
HabJ1r0/IeHuK uepe3 1[BeTOBbIe (DHUIbTPbI
dusuyeckue sB/IeHUs B IpUpo/e: 3aTMeHus1 ConHLa U
11.10 JlyHbl, 11BeTa TeJl, ONTUUECKUe sIB/IeHUs B aTMocgepe
(uBet Heba, pedpakiiys, pagyra, MUPaXk)
111 TexHuueckre  yCTPOMCTBA:  OYKM,  I€PUCKOII,

(oToanmnapar, onTUUeCKrue CBeTOBOZbI

12

KBAHTOBBGIE ABJIEHNA




OrneiThl Pe3epdopzia v raHeTapHasi MOJie/ib aToOMa.

121
Mopens atoma bopa
129 Ncnyckanve U morsolleHye cBeta aToMOM. KBaHTHI.
' JIuHeiluaTble CIIEKTPbI
12.3 PaguoakTuBHOCTE. Ab(a, 6eTa- U raMMa-u3nydeHus
124 Crpoenue artomHoro sgpa. HykinoHHas Mogesns
' aTOMHOrO szpa. M30Torsl
125 PagyoaktuBHbIe nipespailieHus. [lepuos nosypacnaza
' aTOMHBIX si7jep
126 SAnepHble peakliMy. 3aKOHbI COXpaHeHUs 3apsL0BOro U
' MacCOBOI'0 YHCesI
OHeprus CBfA3UM aroOMHBIX sfAgep. CBA3b Maccbl U
12.7
SHepruu
128 Peakuyy cuHTe3a U fgeneHus spep. McTouHuKH
' sHepruu CoJiHLIa U 3BE3]
12.9 fAnepHas oSHepretuka. [lelCTBHe paJyOaKTUBHBIX
' V3/TyUeHUI Ha )KUBbIe OpPraHU3MBI
[TpakTHueckue paboThI:
HabmrofeHre CIJIOMIHBIX U JIMHEHUYaThIX CIHEKTPOB
V3J/Iy4YeHuUs..
12.10
VccnenoBanve TpeKOB: M3MepeHUe SHepruy YacCTULIbI
10 TOPMO3HOMY TyTH (110 hoTOrpadusm).
Vi3mepeHue pasin0OaKTUBHOTO (POHA
du3nueckue sB/eHUS B TIPUPOZe: eCTeCTBeHHbIN
paJi0aKTUBHbBIN ¢oH, KOCMUUYeCKue JIyuu,
12.11 pafii0aKTUBHOE W3/ly4YeHHe IPUPOAHBIX MHUHEepasIoB,
JleiCTBHe paJVO0aKTHBHBIX M3JlyYeHUH Ha OpraHu3M
yesioBeKa
1212 TexHuueckue yCTPOUCTBa: CIIeKTPOCKOTI,

VH/IMBUYalbHbIN 103UMeTp, Kamepa Busibcona




ITPOBEPSAEMBIE HA OI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg
NPOBEpPseMoro
TpeboBaHUsI

ITpoBepsieMble TPe0OBaHUA K NPeJMeTHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI OCHOBHOT0 001jero o6pa3oBaHusi Ha ocHoBe PI'OC

[Tonumanve ponu  (QU3MKM B  HAyyHOM KapTUHE  MMUPa;
chopMHpOBaHHOCTL 0a30BBIX TIPEJCTAaBAEHUNM O 3aKOHOMEpPHOU
CBSI3W U 1103HABAeMOCTH SIBJIEHHH MPUPO/IbI, O POJIU SKCTIepUMeHTa B
¢busuke, o cucreMoobOpasywileli posu (GU3MKK B Pa3BUTHUH
eCTeCTBEHHbIX HayK, TEeXHUKA W TeXHOJIOTHH, 00 3BOIOLWU
(bur3nuecKrx 3HaHUW Y UX PO/ B LIeJIOCTHOW eCTeCTBeHHOHAyUHOU
KapTUHe MHpa, O BKJ/IaZie POCCHMCKHAX M 3apyOeXHBIX yUuéHbIX-
(GU3MKOB B pa3BUTHE HayKU, 0OBsICHEHHE TIPOLIECCOB OKPYyKatolllero

MHDP4A, PA3BUTHE TEXHUKH U TeXHOJIOTUI

3HaHMs O BUZAX MaTepuM (BellecTBO U T0Je), O JABW)KEHHU Kak
criocobe cyilecTBoBaHMsS MaTepud, 00 aTOMHO-MOJIEKYJ/ISIPHOM
TEOPUU CTPOEHUsI BelecTBa, O (PU3NUYECKOW CYIIHOCTH SIBJIEHUI
NpUpoZbl  (MexXaHWYeCKUX, TeIUIOBbIX, 3JIEKTPOMAarHUTHBIX |
KBAaHTOBbIX); YMEeHHMe pa3/inyaTb SBJE€HUSl [0 OIMCAHHI0 UX
XapaKTepHbIX CBOMCTB U Ha OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX
JlaHHOe (hU3MUecKoe siB/IeHHe; YMeHHe paclio3HaBaTb IpOsIB/IEHHe
M3yUeHHbIX (PM3MUECKHX SIBJIEHUM B OKPY)KaloLl[eM MUpe, BblJesisis

VX CyIlleCTBEHHbIe CBOMCTBA (MPU3HAKU)

BJIBAEHI/IE OCHOBaMH ITOHSTUIHOI'O dlifidpaTa WU CHUMBOJ/IMYECKOI'O
A3bIKA (bI/IBI/IKI/I " UCIIOJIb30BdHWE UX [JId PEHIeHWA yq86HbIX 3a4a4;
YMeHHE XdpdKTe€pPHU30BdTb CBOMCTBa TeJI, Cl)I/I3I/I‘—IeCKI/Ie ABJ/I€HUA H

nponeccsl, UCIT0JIb3YysA q)YH,E[aMEHTaJ'IbHI)Ie " SMITMPpHUYECKHE 3dKOHBI

YMeHMe OMUCHIBATh HN3y4yeHHbIe CBOMCTBA Tel U (bI/IBI/I‘-IeCKI/Ie

sIBJIEHUS, UCIT0J/Ib3Yy4 Cl)I/IBI/I‘—IeCKI/Ie Be/IMUMHBI

BnaseHne oCHOBaMM MeTO/IOB HAyYHOTO TIO3HAHUSI C Y4YETOM
cobrofieHyst TIpaBMJT 6€30MacHOro Tpy/Aa: HabmoaeHre hU3NUeCKUX
SIBJIEHUM:

YMeHHE CaMOCTOATE/IbHO C06I/IpaTb SKCIIEPUMEHTA/IbHYIO YCTaHOBKY




13 flaHHOro Habopa 00opyA0BaHKs 110 MHCTPYKLIWH, OMMCBHIBAaTh XO[,
OTIbITa U 3aMMChIBATh €ro pe3y/ibTaThl, (HOPMY/IMPOBATH BEIBO/bI;
NpoBeJileHNe TIPSAMbIX M KOCBEHHBIX W3MepeHUM (U3NYeCcKUX
Be/IMUMH: YMeHMe IUIaHUpOBaTb W3MepeHUs, CaMOCTOSITeJTbHO
cobupaTh 3KCIIEPUMEHTA/NbHYI0 YCTAaHOBKY TI0 WHCTPYKLWH,
BBIUMCJIATD 3HAUeHWe BeIUUUHbl M aHaIW3MpoBaTh IOIy4YeHHble
pe3ysbTaTbl C Y4Y6TOM 3a[@HHOM IIOTPELIHOCTH pe3yJ/bTaToB
V3MepeHul;

NIpOBe/IeHHe HECJIOKHBIX ~ SKCIIepUMEHTa/bHBIX — UCC/IelOBaHUM;
CaMOCTOSITE/TBHO COOMpaTh 3KCIIEPUMEHTA/bHYI0 yCTaHOBKY M
NIPOBOJUTh ~ UCC/IefloBaHWe TI0 WHCTPYKLMM, TpefCTaB/IATh
TIO/TyYeHHbIe 3aBUCHMMOCTH (pU3UUYeCKUX BeWYMH B BHJe TabaML U
rpadMKOB, yUUTHIBaThb IIOTPELIHOCTH, JejaTb BbIBOABI IO

pe3y/bTaTaM MCC/1eJOBAHNSA

[ToHrMaHMe  XapakTepHbIX CBOWCTB  (pU3MUeCKMX  Mogesei
(MaTepuasbHasi TOUKa, abCOMOTHO TBEPZOE Tesl0, MOZieN CTPOEHUS
ra3oB, >KUJKOCTeH W TBEpABIX TeJs, IJlaHeTapHasi Mo/Je/b aToMa,
HYK/IOHHasl MOZleJIb aTOMHOIO siipa) ¥ yMeHWe NPUMEeHATb UX /IS

00bsicHeHUs (PU3NUECKUX TIPOLIECCOB

YMeHHe 00bACHATH (PU3MUeCKHe TMPOLiecChl M CBOMCTBA TeJl, B TOM
yhc/le U B KOHTEKCTe CUTyaljull IPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BbISIB/ISITh [IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U
U CTPOUTb OOBsICHEHWe C OIOpoM Ha W3y4YeHHble CBOMCTBa
(U3MUeCcKrX SBIEeHUH, (U3UUYECKHe 3aKOHbI, 3aKOHOMEDHOCTH WU

Mo/ieNin

YMeHue peliath pacuéTHble 3azlaud (Ha Oaze 2 — 3 ypaBHEHWH),
WCIIO/Ib3ySl 3aKOHbI U (POPMYJIbL, CBSI3bIBalOLUe (U3NUYECKre
Be/IMUMHBI, B YaCTHOCTH, 3allUChbIBaTh KpaTKOe YC/IOBHe 3a/lauM,
BBISIB/ISITh HEJOCTAIOIIe /JaHHbIe, BHIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXoZMMble 151 e€ pellieHNs], MCTI0/Ib30BaTh CIIPaBOYHbIE JlaHHbIe,
NIPOBOZUTH PAacuéThl M OLIEHMBATh PeajMCTUYHOCTH IT0JIyYeHHOTO
3HaueHMs (PU3MUeCKON BeJIMUMHBI; yMEHHe OIpe/iesisiTb pa3MepPHOCThb

(131UeCKoil BeJIMUMHBI, [10/TyYeHHOM MpU pellleHnH 3a/aun

YMeHue XapakTepu30BaTb TIIPUHLMIMbBI JIeHCTBUSI TeXHUYECKUX
YCTPOMCTB, B TOM uHCJie OBITOBBIX MPUOOPOB, U TIPOMBILIIEHHBIX

TEXHOJIOTUYECKHX TTPOLIECCOB I10 MX OIMMMCAHUIO, NCIOJIb3YyA 3HAHHWA O




CBOMCTBaX (U3NUECKUX sIBJIEHUH W HeoOXoAuMble (QU3HNUecKue

3dKOHOMEPHOCTH

10

YMeHHe WCNOMb30BaTh 3HAHUS O (PU3WYECKUX SIBJIEHUSX B
TIOBCETHEBHOM JKWU3HW s obecrieueHusi 6e30MacHOCTH  TIpU
obpamiennd  C  ObITOBBIMH  TpuOOpaMM W TeXHUYECKUMH
YCTPOMCTBAMHM, COXDAHEHWs 3[0pOBbs W COOIOEHUS HOPM
5KOJIOTUYeCKOTO TIOBe/leHHsI B OKpYJKalollel cpefie; TIOHUMaHUe
HeoOXOZAMMOCTH TIPUMeHEeHUsT JOCTHKeHUH (DU3MKK U TeXHOJIOTHI

AJId palJMOHAJ/IBHOT'O ITPUPOA0IT0J/Ib30BaHNUA

11

OmbIT MoMcKa, npeoOpa3oBaHusl U TpeZcCTaB/ieHUss WH(GOpMaLUU
¢u3nUecKoro cozep)kaHus C MCI0J/b30BaHWEM HH(OPMaLMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; yMeHHe OLleHUBaTh J0CTOBEPHOCTh
MoJiyueHHOM WHGOpPMAalMM Ha OCHOBE HWMEIOLMXCS 3HaHUW W
JIOTIOJTHUTENIbHBIX ~ WCTOYHUKOB; YMEeHHe HCII0/b30BaTh  IIpPU
BBITIOJTHEHUM yueOHbIX 3a/laHMil HayuHO-TIOMYJ/SIPHYIO JIUTEpaTypy
¢bu3MUecKoro cojiep)kaHusi, CripaBOYHble MaTepUasbl, peCypChbl CeTH
VnrepHer; BrafieHWe 0a30BbIMM HaBbIKaMU I1peoOpa3oBaHus
MHpOpPMaLMM W3 OJHOM 3HAKOBOM CUCTEeMbI B [PYIyHO; yMeHUe
Co37aBaTh COOCTBEHHbIE MUChMEHHbIE W YCTHbIe COOOLIeHHs Ha

OCHOBe I/IH(bOpMaL[I/II/I 13 HeCKOJIbKHMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D
I10 ®PU3UKE

Kop ITpoBepsieMbIii 3/IeMeHT CO/iePKaHUsA
1 MEXAHWYECKUE ABJIEHUA
11 MexaHnuueckoe gBwkeHue. MarepuanbHasgs Touka. CucreMa OTCYéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABMXeHue. CpefHsisi CKOpoCTb. Popmyiia st
1.2 BBIUMC/IEHUsI Cpe/Hel CKOPOCTU: vV = S/t
PaBHOMepHOe TIpSIMO/IMHeHOe ABMXKeHWe. 3aBUCMMOCTb KOOP/WHATHI Tesla OT
BPEMEHU B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO [IBUYKEHUS:
13 X(t)=x,+vt
'padviki 3aBUCMMOCTH OT BpeMeHM [Jisi TIPOeKLUHA CKOPOCTH, TMPOEKI[UU
repeMeLleHusi, MyTH, KOOpJWHAaTbl TMPU PaBHOMEDHOM MPSIMOIUHENHOM
JIBIDKEHUU
3aBUCHMMOCTb KOODJMHATHI Tela OT BPEMEHU B Cjyyae PaBHOYCKOPEHHOIO
MPSIMOJTMHEMHOT'O JIBV)KEHUS:
2
Sy(f)=vp, = f+ay* ;
2
®opMybl AJig TIPOEKLMW TiepeMellieHusi, MPOeKLUU CKOPOCTU U TPOeKIUr
YCKOPeHMs IPU PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBH)KEHUH:
1.4 s.(D=vy,.-t+a,- L,
2
U.‘f('f) =Upx T4y 1,
a.(f)=canst,
U:I: — U-_I: =2a,s,
I'padyky 3aBUCMMOCTH OT BPEeMEHHU /i MPOEKUM YCKODEeHUs, MPOeKLUU
CKOPOCTH, TPOEKLUM I[epeMeleHus], KOOPAUHAThl TIPU PaBHOYCKOPEHHOM
MPSIMOJTUHEMHOM [IBUYKEHUU
CBobopHoe najieHre. PopMyJibl, OMUCHIBaKOLLKe CBOOOJHOE MaJieHre Tesa 10
15 BePTHKA/IN ([BW)KEHHe Teja BHU3 WM BBEPX OTHOCUTE/IbHO IMOBEPXHOCTU
3emsn). I'padviku 3aBUCMMOCTH OT BpeMeHU /i TIPOeKI[MH YCKOpEeHUs,
MIPOEKI[MM CKOPOCTH U KOODJAWHATHI TPU CBOOOJHOM TMajeHWd Teja TI0




BepPTHUKA/IU

CKOpOCTb PaBHOMEDHOrO [BIKEHHs] Teja TI0 OKpY)XHOCTU. HarpaBreHue
CKOPOCTH.
dopmyra A BBIUKCIEHHS CKOPOCTH uepe3 pafiuyC OKPY>KHOCTH U TIEPUO/,
obparieHust:

2R

T

LleHTpocTpeMuTe/NbHOE yCKOpeHWe. HaripaBieHue 1jeHTPOCTPEMUTEILHOTO

1.6 yckopeHusi. @opmyiia Jj1s1 BBIUMC/IEHUST yCKOPEHMUS:
2
L v
"R
dopmyiia, CBA3bIBAOIIIAs TIEPHO/] ¥ YaCTOTY OOpalieHus:
V= !
.3
Macca. [InotHOCTS BeltjecTBa. @opmysia A1 BBIUUCIEHUS TJIOTHOCTHU:
_m
1.7 P=7
1.8 Cuiia — BeKTOpHasi ¢r3uueckasi BesimurHa. Crio)keHue CUj
1.9 SABnenue uHepiuu. [lepBoiii 3aKk0H HbloTOHA
Bropoii 3akoH HeloToHa:
F=m-d
1.10
CoHarpaB/1eHHOCTb BEKTOPA YCKOPEHHs Tejla U BeKTOPa CUJIbI, 1eUCTBYIOLLeN
Ha TeJIo
B3aumopeiictBue Ten. TpeTtuil 3akoH HbtoTOHa:
1.11 Fya=—Fis
112 TpeHue 1OKOs ¥ TpeHHe CKOJIbXeHUs. PopMyiia /1J1st BBIUUC/IeHUSI MO /ISl CUJIbI

TpeHUA CKOJIbX)KEHHUA:




Hedopmarusi Tena. Ympyrue U Heyrnpyrue JedopMaiuu. 3aKOH YOpPyrou

nedopmaruu (3akoH ['yka):

L3 F=k-Al
BcemupHoe TaroreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:
poe T
RZ
Cuna TspKecTH. Y cKopeHHe CBOOOJHOTO Ta/[eHHs.
114 dopmyna A/isi BEIYUCIEHUS CUITBI TSDKeCTU BOJIM3M MMOBepXHOCTH 3emyn: F =
mg.
[erxenue raHeT BOKpYr CosHija. IlepBas kocMuueckass CKOpPOCTb.
HesecoMocTh U nieperpysku
Vmnysibc Tesla — BeKTOpHas (pr3nyeckas BeJIMYMHa.
1.15 p=mo
NmMnysibe cucteMsl Tes. Mi3MeHeHre umiysbca. VIMIyJibC CUIbI
3aKOH COXpaHeHUsI UMITyJIbCa /11 3aMKHYTOU CUCTeMBI Tes:
1.16 D=myU, +m, U, =const
PeakTuBHOe JBH)KEHUE
MexaHnueckasi pabota. @opmyiia /17151 BBIYMCIeHHs] pabOThI CHIIBI:
A=Fscosa
MexaHnueckast MOLLIHOCTb:
1.17
A
I
KuneTtnueckasi ¥ noteHLManbHas sHeprusi. @opmysia [jis1 BBIUUC/IeHUS
KUHEeTUYeCKOU SHepruu:
1.18




TGODEMa 0 KMHEeTHUeCKOU SHEepruu. CDOPMYJ'I(:I AJI1 BBIUMCJIEHUSA
HOTEH].[H&JIBHOﬁ SHepruu TeJjid, IoAHATOTrO

HaJ, 3eMJIEi:

E_=meh
_P =

1.19

MexaHuyeckast SHeprus:
E=E;+E p

3aKOH COXpaHeHUs] MexaHW4yeCcKo! sHepruu. Popmyiia /ij1s 3aKOoHa
COXpaHeHHsI MeXaHNUeCKOW SHepruy B OTCYTCTBUe CUJl TpeHus: E = const.

HpeBan_IEHI/Ie MeXaHUUeCKOU SHEPruvu rnpuv HaJIM4n CHUJIbl TDEHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPAaBU/I0» MEXaHUKH.
Prruar. Momenr cunsl; M - Fl.

YcoBue paBHOBeCus pblyara:
M +M, +..=0
IMoaBwKHBINA 1 HenoABWKHBINA 6/10kK. KII/T MpOCTBIX MeXaHU3MOB,

= Anonesnan
“j-aa'q::aqan:ﬂaﬂ

1.21

JlaByieHue TBEPAOTO Tesa.

®dopmyiia /11 BbIUKMC/IeHUs JaB/IeHUs: TBEPJOro Tesia:

=
P=rg:

MapneHue ra3a. ATMochepHoe /1aBIeHHe.

'vapocraTuueckoe faBjieHUe BHYTPU KUAKOCTH.

q)OpMy']'Ia AJIs1 BBIUMCIIEHUA OdBJI€HUS BHYTPU XKUIKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['napaBanyeckuii pecc

1.23

3akoH Apxumega. dopmysa pAssg onpejesieHUs] BbITAJKWUBAIOIIEN CHUJIbI,

JleMCTBYIOLLIel Ha Teslo, TIOTPY>KEHHOe B XKUIKOCTh U/ Tas3:

F.—"-_I:m. =pgV




YcnoBue riaBaHus Tena. [InaBanue CyZl0B M BO3yXOIl/ldBdHHE

1.24

MexaHuueckue KosnebaHus. AMIUIMTY/a, TMEpPUOZ, W YacToTa KoseOaHW.

dopmyra, CBS3bIBaKOLasi YACTOTY M MepUo/, KomeOaHwi:

1.25

MaremaThueckuii ¥ TIPY)KUHHBIM MasiTHUKW. [IpeBpalijeHue >sHepruu Ipu

KosnebaTesTbHOM ABW>KEHUN

1.26

3aryxatoriye Kosebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,I[OIIBHI)IE U T10I1epe4dyHbie€ BOJIHBI. ,Z[J'II/IHa BOJIHBI 1

CKOPOCTb pacrpoCTpaHeHUs BOJIHBIL:

h=v-T

1.28

3ByK. ['poMKOCTB U BpICOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha T'paHMLe

JByX cpefl. IH(pa3ByK U yIbTpa3ByK

1.29

IMpakmuueckue pabombl

M3mepeHue cpefiHel TMJIOTHOCTH BeIleCTBA; apXUMEJOBOM CHUJIbI; >KECTKOCTU
MIPY>KUHBI; KO3(POUIIMEeHTa TPEHUsI CKOJIbXEHUsT; PAaOOThI CH/bI TPEHHS, CHIIBI
YIIPYTOCTH; CpeJjHel CKOPOCTH [IBI)KEHHsI OpyCKa M0 HaK/IOHHOM IMIOCKOCTH;
YCKOpeHUs1 Opycka TpH [JBW)KEHUW 0 HAK/JIOHHOM IJIOCKOCTH; YaCTOThI W
neprojia KojebaHWM MaTeMaTHUeCKOro MasiTHWKA; YacTOThI U Tepuoa
KosiebaHUl TIPY>KUHHOTO MasTHUKA; MOMEHTa CHJIbI, IeCTBYIOIIEro Ha pblyar;
paboThI CH/IBI YIIPYTOCTHA TPH TIObEME T'py3a C TOMOIIbI0 HETOBH)KHOTO
6/10Ka; pabOThI CU/TbI YIIPYTOCTH TPU MOABEME TPy3a C TIOMOIIIbIO TIO/IBH)KHOTO
O/10Ka.

VccnemoBaHe 3aBUCMMOCTH apXHUMEIOBOM CH/bI OT 00bEMa IMOrpy>KEHHOM
YaCTH TeJia U OT IJIOTHOCTH XKUJKOCTH; HE3aBUCHMOCTH BbITa/IKUBAIOIIIEH CHTbI
OT MacChl TeJla; CHUJIbI TPEHHsI CKOJIbKEHHSI OT CHJIbI HOPMAasIbHOTO /IaB/IeHUs U
OT po/ia TIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOILEH B MPY)KUHE, OT CTETIeHH
JedopMalii TIPY>KUHBI; YCKOpeHHst OpycKa OT yrjia HaK/IOHa Harpas/IsoLel;
nepro/ia (4acToThl) KO/IeOAaHHUH HUTSHOIO MasATHUKA OT JJIMHBI HUTH; MIEPUOZa
Kosie0aHUl TIPY>KMHHOTO MasiTHMKAa OT MacChl TPy3a U >KECTKOCTU TIPY>KUHBI;
HCC/IeloBaHUe He3aBUCHUMOCTH MepUoZia KojaebaHWi HUTSIHOIO MasTHHKA OT

Macchl rpy3a. [IpoBepKa yC/I0BUsSI paBHOBECHS pbluara

1.30

dusuueckue seneHuss 8 npupode: TIPUMEPHl [JBIWKEHUS C Pa3TMYHbIMU

CKOPOCTSIMH B >KUBOU 1 HE>KUBOU MTPUPOJIe, IeNCTBHE CUJTbl TPEHUsI B IPUPO/ie




N TeXHUKe, TIPDUJIMBbBI WU OTJ/IMBBI, ABW)XEHHE IIJIAHET CoJsiHeuHOM CHUCTEMBEI,
pPeakKTHBHOE IBM)KEHKE )KUBBIX OPI'dHHU3MOB, PbIUdI' B Te€J/Ie Ue/I0BEKa, B/IUAHNE
aTMOC(i)epHOI"O AaBJ/IeHHsA Ha >KUBOM OpraHuvsM, IlJlaBdHHE pr6, BOCIIpUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTPACEHUE, cericMHYeCcKHe BOJIHBI, IYHdMH, 3XO0

TexHuueckue ycmpotiicmea: CIUIOMETP, AATUMKW T10JIOXKEHUs], PaCCTOSTHUST U
YCKOpeHHsl, [AWHaMOMeTp, TMOJLIMIHUKYA, pPaKeTbl, pblYar, IOJABWKHbBIA U

HEHOABH)KHbIﬁ 6J'IOKI/I, HaKJ/IOHHas IJIOCKOCTb, IPOCTbIeé ME€XdHW3MbI B 6I)ITy,

13l cooOIIaroIrecst CoOCyZbl, YCTPOMCTBO BO/IONPOBO/IA, TU/PABIMUECKUI TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCTIO/Tb30BaHUe YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUUECKOW TeOpUHM  CTPOeHHs

2.1 BelllecTBa. Moziesi1 TBEPAOTO, )KUAKOT0 U ra3000pa3HOr0 COCTOSTHUIM BelljeCcTBa.
Kpucrannueckue u amopdHbie Tesa

25 [Bwkenne uactul BeljecTBa. CBs3b CKOPOCTH [BWXXEHUsS UacCTHI] C

' Temnepatypoii. BpoyHoBcKoe fiBrkeHue, fuddysus

2.3 CmauviBaHMe U KallWUISIPHbIe SIBJIeHUs

2.4 TenioBoOe pacivpeHue U cKaTtue

2.5 TersioBoe paBHOBeCHe

26 BHyTpeHHsis1 3Heprus. PaboTa u Teruionepejadya Kak CIIOCOObI WM3MeHeHHs

' BHYTpEeHHel 5Hepruu

2.7 Buabl Teruionepesauu: TerjioNpoOBOAHOCTb, KOHBEKLIVS, U3/TyYeHre
HarpeBanue wu oxnaxzaeHnue Tena. KosnduecTBO TeryioThbl. Y ie/ibHas
TeII0EMKOCTb:

2.8 : 2

O=cm(t,—1,)
3aKOH COXpaHEeHUsi SHepPruy B TeIUIOBbIX TpolleccaX. YpaBHeHHE TeIjIoBOro
6anaHca:

29

0+0+.=0
Vcriapenue u KoHpeHcalusi. VI3MeHeHHWe BHYTpPeHHeM SHepruu B mpoljecce
510 WCrapeHdsi U KOHJeHcaluu. KurneHue >KMIKOCTU. Y/enbHasi TeruioTa

napoobpasoBanust: L = Q/m
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BnaxHOCTB BO3yXa

2.12

[TnaBneHve W KpucTamusauusi. V3MeHeHWe BHYTDeHHeW SHEpruv TMpHU

I/1aBJIeHWH U KPUCTAJIJIM3alliH. Y,E[GJ'II:HHH Ter1jioTa I1JIaBJIeHUd:

59

A==
m

2.13

BHYTpeHHsi1 SHeprusi CropaHusi TOIUIMBA. YJe/bHasi TelyioTa CropaHust

TOrMBa: q = Q/m

2.14

[TpuHLMITEI pabOThI TeTIOBLIX ABUrarenei. KI1/J TerioBoro gsuraresis

2.15

IMpakmuueckue pabombl

M3mepeHue y/iebHOM TeII0EMKOCTH MeTa/l/TMYecKoro LUIMH/APA; KOIryecTBa
TEeT/IOThI, TIO0JIydeHHOr0 BO/OM KOMHATHOW TemriepaTypbl (DUKCHPOBaHHOM
Maccbl, B KOTOPYH OIyLeH HarpeTblil LWIWHAP; KOJMUeCTBa TemJIOThl,
OTAAHHOTO HarpeThiM LIWJIMH/POM, TIOC/Ie OMyCKaHWs ero B BOAY KOMHATHOMU
TeMIIePaTypbl; OTHOCHUTE/JILHOW B/IXHOCTU BO3/yXa; V/EIbHON TETIOThI
niaBjeHust Jbfa. VcciefoBaHue UW3MeHeHUsI TeMIlepaTypbl BOJbI  TIPU
Pa3/IMYHBIX YCIOBUSIX; SIB/IEHUS TeTIo00OMeHa TPy CMeIlWBaHUM XOJIOAHON U

ropsiueli BoZibl; MpoLiecca UCrapeHust

2.16

dusuueckue s61eHUs1 8 npupode: TIOBEPXHOCTHOe HaTsKeHWe U KalluisipHble
sIBJIEHUs1 B TIPUPO/ie, KPUCTa/L/Ibl B TIpUpo/ie, u3nydyeHre CosHLa, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue  ycmpolicmed: — Kalw/JIsipbl, TpPUMepbl  HCIO/Ib30BaHUSA
KPHUCTaJl/IOB, )XUAKOCTHBIN TEPMOMETP, JaTUUK TeMIepaTypbl, TepMOC, CUCTeMa
OTOTUIEHUS JOMOB, TUTPOMETPHI, TICHXPOMETP, MapoBasi TypOWHa, JBHUraTesb

BHYTPEHHEr o CropaHus

SJIEKTPOMATHUTHBIE ABJIEHWA

3.1

OnekTpu3auys Ten. [IBa BUa 371eKTpUYECKUX 3apsiJjoB

3.2

B3auMogeiicTBre 3apsikKeHHBIX Tesl. 3akoH KysoHa

3.3

3aKOH COXpaHeHUsI 37IeKTPUUeCKOT0 3apsizia

3.4

OnekTpuyeckoe rose. HanpspkEHHOCTb 3j1eKTpyUuyeckoro mojsd. IlpuHuun

CYTepIiO3ULIUM 3/IEKTPUUYECKUX T10Jiel (Ha KaueCTBeHHOM YPOBHE)

3.5

Hocutenu snekTpuueckux 3apsiioB. [leliCTBUe 3/1eKTPUUECKOro IIOJISL Ha

3/1eKTpruyeckue 3apsibl. [IpOBOAHUKY U JU3/I€KTPUKU




[TocTosIHHBIN 37eKTPUUeCKUi TOK. [1eiicTBUS 3neKTpruueckoro Toka. Cra Toka.

HarnpsokeHnue.
3.6 I=qt,U=A/q
OneKTpruyeckoe CONpPOTUB/IEHHE. Y Ie/IbHOe 3/IeKTPUUYeCKOoe CONPOTHB/IeHYe:
3.7 R =pl/S
38 3akoH Oma f/151 yuacTka snekrpuueckon tenu: I = U/R
ITocnesoBarenbHOE COeHEHYe TIPOBOJHUKOB:
e TT—F7 AJT - _ L
3.9 [TapasniensHOe coefiHeHVe IIPOBOJHUKOB PaBHOI'O COIPOTUBJIEHUS:
R
U=U;:;I=I+1;R=—.
-7 -7 2
CwMmelliaHHble COeIMHeHUs IPOBOJJHUKOB
3.10 PaboTa ¥ MOIITHOCTh 3/IeKTpuueckoro Toka. A = Ult, P = Ul
3akoH [[xoyss — JleHua:
3.11 2
: O=I"-R-t
312 OneIT Opcresa. MarHuTHOe 10jie MPSIMOrO0 NPOBOJHUKA C TOKOM. JIMHWU
MarHuTHOW UHAYKLUU
313 MarHvuTHOe 10J/Ie TIOCTOSIHHOTO MarHuTa. B3anMozieliCTBHe MOCTOSTHHBIX
MarHuTOB
3.14 [JeiicTBe MarHMTHOTO T10JIs1 HA MPOBOJJHUK C TOKOM
3.15 OnbiTel Papases. SIBeHre 371eKTPOMarHUTHOM UHAYKIMK. [IpaBuio JleHiia
ITpakmuueckue pabombil
V3mepeHure  3/1€KTPUYECKOTO  COMPOTUB/IEHUS  PEe3UCTOpPa;  MOLJHOCTU
3.16 3/IEKTPUYECKOT0 TOKa; paboThI 3/IeKTPUUYECKOT0 TOKa.

I/ICC]'IE,I[OBHHI/IQ 3dBUCMMOCTHU CHWJ/IbI TOKd, BO3HHKAIOIIEro B TIIPOBOJHUKE
(peBI/ICTOpr, naMnqua), OT HAlIPsPKEHW Ha KOHLaX ITPOBOAHWKA; 3dBUCUMOCTHU

COIIPOTHUBJIEHHWS OT AJIMHBI MIPOBOJHMKA, IJIOIIAAW €I'0 ITOIepeyHOoro CeueHusa 1




yZie/IbHOT'O COTPOTUBIIEHUSI.
[TpoBepka npaBu/a A/is1 3/1eKTPUUECKOTr0 HaMpspKeHUs! P M0C/1e[j0BaTe/IbHOM
COeJUHEHUM TPOBOJHUKOB; IpaBWla Jig CW/bl 3/IeKTPUUYECKOrO0 TOKa IIpU

rapa’sijie/isHOM COeIMHeHWH TIPOBOIHUKOB (Pe3UCTOPbI U JIaMIIOUKa)

dusuueckue seneHuss 8 npupode: 3JeKTpPUUECKHe sIBJIeHUs1 B aTMmocdepe,

3.17 3/IeKTPUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJ/TH, Jpeiid oJiroCoB,
POJIb MarHUTHOT O T0JIS Ji/1S1 )KU3HU Ha 3emiie, TI0JIIpHOe CUsIHYe
TexHuueckue ycmpoticmea: 3/1eKTPOCKOII, aMIiepMeTp, BOJILTMETP, PeocTar,
CUETUMK  3JIeKTPUUECKOM JHEPTuH, 3JIEKTPOOCBETUTENbHbIE  TIPHUOOPHI,

3.18 HarpeBaTe/bHbIe 3JIEKTPOIPHOOPHI (mpumepsI), 371eKTpUYecKre
MpefOXPaHUTENN, 3JIEKTPOMAarHuT, 3/1€KTPOJBUrare/b TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OJIeKTPOMarHuTHbIe BO/HBI. [11Kaa 3/1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBasi Mojiesib cBeTa. IIpsiMo/iiHeliHOe pacripocTpaHeHHe CcBeTa

3.21 3aKOH OTpa)keHus cBeTa. [110cKoe 3epKasio

3.22 [Tpenomnenve cBeta. 3aKOH MpeIOMJ/IEHUS CBeTa

3.23 Jucnepcus cseta

3.4 JIunza. Xop nyuel B mMH3e. POKyCHOe paccTosiHMe MUH3bL. OnTryeckas cusa

' qunsel: D = 1/F

3.25 ['n1a3 Kak onTuyeckasi cucreMa. OnTuueckrie mpruOopsI
ITpakmuueckue pabombl

M3mMepeHre ONTUYECKOM CUJTbI COOMpArOITieid IMH3bI; (HOKYCHOTO PaCCTOSTHUS
cobupatoiiieii TMH3bI (TI0 CBOMCTBY PaBeHCTBA pa3MepOB Tpe/iMeTa U n300pakeHus,
KOrjla TIpeJMeT pacriojio)keH B JBOWHOM (oOKyce), TMOKa3aTesisi MpeioMJIeHUs

3.26 | creka.

UccrnepoBanve cBOMCTBA M300pakeHHsi, TIOYYEHHOTO C  TIOMOIIbIO
cobuparorneid MMH3bI;, U3MeHeHUsT (POKYCHOTO PaCCTOSTHUS /IBYX CJIOXKEHHBIX JIH3;
3aBMCHMMOCTH yIJIa TIpeJIOM/IeHUs] CBETOBOTO Jiydya OT yIJia MafleHus Ha TPaHuULle
«BO3MyX — CTEKJIO»

397 dusuueckue seneHuss 8 npupode: 3aTMeHusi ConHua u JlyHbl, LBeTa TeJ,
' OTITHUECKHe siB/ileHus B atMocdepe (LiBeT Heba, pedpakiiys, pajyra, MUpax)
398 TexHuueckue ycmpolicmea: OUKH, TI€PUCKOI, ¢oToarnmapar, ONTHUYeCcKUe
' CBETOBO/IbI
4 KBAHTOBLIE ABJIEHUA




PafnoakTBHOCTL. Anb(a-, 6eTa-, ramMmma-u3nydeHus. Peakiiuu anbga-u beta-

4.1
pacrnazia

40 OnbiTel Pesepdoppa mo paccessHuio anba-yactuil. IlnaHerapHas Mozenb

. aToma

4.3 CocraB aToMHOrO0 sifipa. M30Toribl

4.4 [Tepuop monypacriaia aTOMHBIX SIED

4.5 ApepHble peakliu. 3aKOHbI COXPaHEeHUsI 3apsiZlOBOr0 U MaCCOBOT'O UKCeJl
dusuueckue se/neHUss 8 npupode: eCTeCTBeHHbIM paJMOAKTHUBHBINA (OH,

4.6 KOCMUUeCKHe JIyud, paJiIMOaKTUBHOE W3J/lydeHUe IIPUPOJHBIX MUHepasoB,
JleMiCTBUE paZJMOaKTUBHbIX W3/yUeHHI Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CTieKTPOCKOTI, MHIUBU/Iya/IbHBIN ZI03UMeTp, KaMepa

BusnbcoHa, simepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®u3mKa: 7-i kacc: 6a30BbIN YPOBeHb: yueOHUK; 3-e u3ziaHue, repepaboTaHHOe
[MepoitikuH .M., ViBaHoB A.W. AkijuoHepHoe 00111ecTBoO «/3aaTebCTBO
«[IpocsereHue»

 ®u3smka: 8-i kacc: 6a30BbIl YpOBeHb: YueOHUK; 3-e u3/iaHue, rmepepaboTaHHOe
[Mepoimkud M.M., ViBaHoB A.W. AkijuoHepHoe 0011iecTBo «/3aaTembCTBO
«ITpocsertienue»

 ®u3mka: 9-1 ksacc: 6a30BbIN YpOBeHb: yueOHUK; 3-e u3/iaHue, repepaboTaHHOe
[Mepeniikud U.M., I'ytauk E.M., IBanoB A.U. u p. AKI[MOHEpHOe 0011]eCTBO

«3parensctBO «IIpocBerieHre»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET

https://m.edsoo.ru
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