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INOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO o00Iiero o6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TOJIO)KeHWM U TpebOoBaHMI K pe3y/bTaTaM OCBOEHUs Ha
6a30BOM ypOBHE OCHOBHOM 00pa3oBaTe/bHON TPOTPaMMbI, Ipe/ICTaB/lIeHHBIX B
dI'OC 000, a Takxke ¢ yuéTtom degepanbHOI paboueit mporpaMMbl BOCITUTAHUS U
Konrjenimu riperniofaBanusi yuebHoro npeameta «Pusnka».

[lporpamma 110 ¢H3MKe Ha YypOBHe OCHOBHOro 00iiero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWW W TpeOOBaHWI K pe3y/bTaTaM OCBOEHHs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/bHOW MPOTPaMMBbl, IIPe/ICTaBIeHHbIX B
dI'OC 000, a Takxke ¢ yueToM (dheepanbHON paboueit MporpaMMbl BOCITUTAHUS U
KOHIIENINH TIPero/jaBaHus yuebHoro npeamera « DU3uKa».

CopepxaHuve TmporpaMMmbl 1O ¢U3MKe HarpaBieHO Ha (OpMHpOBaHUE
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCs ¥ OpraHM3aldi0 H3y4YeHUs
bu3MKN Ha [eATeNbHOCTHOW OCHOBe. B mporpamMme 1o ¢u3vKe YUUTHIBAHOTCS
BO3MOJKHOCTM yueOHOro mpegMera B peanusaiu TpeboBanuii ®I'OC 00O k
TJIAaHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHHs], a TakxkKe
MeXIpeZMeTHbIE CBSI3U eCTeCTBeHHOHAyUYHbIX YyueOHBIX TpeJIMeTOB Ha YypPOBHE
OCHOBHOTO 0011]er0 00pa30BaHMS.

[TporpammMa 1o ¢u3uKe ycTaHaB/IMBaeT pacrpezesieHrue yueOHOro Marepuasnia
o rogam obyueHus (o Kjaaccam), TipejjiaraeT MPUMeEpPHYHO M0C/ief0BaTe/IbHOCTh
M3y4eHusi TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHS MPEeAMETHOTO COJep>KaHUsS U
ydJeTe BO3paCcTHBIX 0cOOeHHOCTel 00yJaroImXcsl.

[MporpamMma 1o ¢u3uKe pa3paboTaHa C 1je/IbI0 OKa3aHWs MeTOAUuYecKou
TIOMOIL[Y YUUTEJTI0 B CO3AaHMU paboyeli MpOrpaMMeI 110 yueOHOMY TIpeiMeTy .

dusmKa SIB/ISETCS CUCTeMO0OPa3yIOIUM [I/Isl eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, MIOCKO/IbKY (hM3HUeCcKre 3aKOHBI Jie)KaT B OCHOBe MPOLIeCCOB U SIBJIEHUH,
M3yJaeMbIX XUMHUel, Orosiorvel, acTpoHoMUeil U pr3nueckoii reorpadueil, BHOCUT
BKJIa/l B €CTECTBEHHOHAayUHYH) KapTUHY MHpa, TIpPeJoCTaB/seT Haubosiee siCHbIe
o0pa3ifpl MPUMeHeHWs] HayYHOT'0 MeTOZa T03HaHWsA, TO eCTh Criocoba rmomydeHus
JIOCTOBEPHBIX 3HAHUM O MUpe.

OpHa W3 T/IaBHBIX 33j/jau (hU3MUYeckoro obpa3oBaHUsI B CTPYKType 00iijero
obpa3oBaHusi COCTOUT B (DOPMHUPOBAHUM €CTeCTBEHHOHAYYHON TPaMOTHOCTH U
WHTepeca K HayKe Y 00yuaroIuxcs.

W3yuyenne ¢u3mkd Ha 0a30BOM YpOBHe TpeAriojiaraeT OBJajieHue
C/IeAVIONIMMYA  KOMIIETEHTHOCTSIMHM, XapaKTepPU3YIOIUMU eCTeCTBeHHOHAYUHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS,

e OL|eHWBATh U MIOHUMAaTh 0COOEHHOCTH HAYYHOT'0 UCC/Ie/JOBaHMS;



HWHTEePIIPpeTHUPOBATh AdHHbIE WM MCII0/Ib30BATh HAYUYHEbI€ JOKa3aTe/IbCTBa AJId
mo/yiyyeHusd BbIBOJOB».

Lenn wu3yueHusi (U3MKA Ha YpPOBHE OCHOBHOTO 00iiero ob6pa3oBaHus
oripejie/ieHbl B KOHLEMLIWM TperofiaBaHusi yuyeOHoro mpeamera «®dusnka» B
oOpa3oBaresibHBIX OpraHu3aiusax Poccuiickoii ®efepaiyiv, peannu3yroLUUX
OCHOBHBIe 0011]e06pa3oBaTe/ibHbIE IPOTPAMMBI.

ey n3yueHus: GU3MKU:

npuobpeTeHre WHTepeca YW CTpPemJieHHs O0ydaroluxcss K HaydyHOMY
W3yUYeHUIO TIPUPO/Ibl, pa3BUTHE UX UHTE/JIEKTyalbHbIX U TBOPUYECKUX
CIIOCOOHOCTeI;

pa3BuUTHe Mpe/ICTaB/eHUH 0 HAYyUHOM MeTOo/ie TI03HaHUsI U (D)OpMHUpPOBaHUE
WCCJIe[J0BaTe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;
dbopMUpOBaHWEe HAay4yHOr0 MMPOBO33DEeHUs] KakK pe3y/bTaTa H3yyeHUs
OCHOB CTPOeHUsI MaTepyu U (hyHJaMeHTa bHbIX 3aKOHOB (DU3UKU;
dbopmuUpoBaHUe TpeJCTaB/JeHU O PO (PU3MKU [Jis pa3BUTUS [IPYTUX
eCTeCTBeHHbIX HayK, TEXHUKU U TEXHOJIOTHN;

pa3sBUTHE  TIPEJCTAaBIeHUA O  BO3MOXKHBIX  cdepax  Oyaymei
ripodeCCHOHA/ILHOM [leATe/IbHOCTU, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K
JanbHeueMy 00yueHHIO B 3TOM HarlpaBJ/IeHUU.

HocTwkeHWe 3THX Iiesiel TporpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOI'O
ob1riero obpa3zoBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoLUX 3a/1ayu:

npuobpeTeHrWe 3HAaHUH O JUCKPETHOM CTPOEHUM BeIeCTBa, O
MEeXaHUYECKUX, TeIJIOBBIX, S3JeKTPUUYECKHUX, MarHUTHBIX M KBaHTOBBIX
ABJIEHUSX;

nprobpeTeHHe YMEHHWH OIMUChIBaTh U OOBSACHATH (PU3UUECKHE SIBJIEHUS C
WCIIO0/Tb30BaHUEM IT0/TyUYeHHbBIX 3HAHUH;

OCBOEHHE METOJIOB peIlleHWs] TMPOCTEMIINX pacyeTHbIX 3ajau C
HCTI0/Th30BaHUEM (bu3nUeCcKrX MoIesnen, TBOPUYECKHUX U
MPAaKTUKOOPUEHTHUPOBAHHBIX 3a/]au;

pa3BUTHE YMeHUN HaOJIr0jaTh IPUPOAHBIE SIBJIEHUSI U BBITIOJHATD OIIBITHI,
nabopaTopHble paboTbl UM  3KCMepUMeHTa/lbHble HCCAeI0BaHUS C
HCTI0/Th30BaHHEM U3MEPUTEeTbHBIX IPHO0POB;

OCBOEHUe MPUEMOB paboThl C MHpOpMaler GU3NUECKOTO COep)KaHMS,
BKJTFOYast MHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSIX (U3UKH, aHA/IU3 U
KPUTHUECKOe OlleHHBaHHe WH(MOpMaI[UH;

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



OOb11jee yKnC/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 Hefemw), B 9 kmacce — 102 uvaca (3 yaca B Hejes).

[TpennaraemMelii B TIporpaMMe 1o (H3MKe TiepeueHb 1ab0paTOpHBIX paboT U
OTILITOB SIBISIETCSI PEKOMeH/]aTe/IbHbIM, YUUTe/b fiejlaeT BbIOOD TIpU MpOBeAeHUU
7abopaTOpHBIX PabOT W OIBITOB C yYeTOM HWHAMBUAYa/JbHBIX 0COOeHHOCTeH
00yuaroIuXxcs, CITUCKa SKCIIePUMEHTAIbHBIX 3aZlaHWM, TTpe/jlaraéMbIX B pPaMKax
OCHOBHOT'O TOCYIapCTBEHHOTO K3aMeHa 10 (pu3mKe.



COAEPXXAHUE OBYUEHUA

7 KIIACC
®du3uKa u eé posb B MO3HAHUM OKPY)KaKOLIero Mupa.

@dusrkKa — Hayka O npupoge. fBnenus npupofbl. du3nuecKue SBJIEHUS:
MeXaHUYeCKue, TeryioBble, 3IeKTPUUeCKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckre BeMMUUHBLI. M3mepeHue (usnueckux BenuuvdH. Ddusnueckue
nipubopsl. [TorpemiHOCTL U3MepeHnit MeXkyHapoiHasi CUCTeMa eUHMII.

Kak ¢usuka u [Apyrvue ecTecTBEHHble HAyKuM H3y4yalOT [pPUPOJY.
EcTecTBeHHOHayuHbIM MeTOJ] TIO3HAHHWsSA: HaOMIOJeHHe, TMOCTaHOBKA HAy4YHOTO
BOTIPOCA, BBIIBWKEHHE TUIOTe3, SKCTIEPUMEHT T10 TTPOBEepKe TUTI0Te3, 00bsICHeHHEe
Habstojaemoro siByieHusi. Onvcanve Gy3NUeCKUX sIBJIEHHN C TIOMOIIBI0 MOZe el

demoncmpayuu.

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

SIBJIEHUS.

2. ®usnyeckre NpyUOOPHI U MpoLieypa MPSMbIX W3MepeHWM aHa/IOTOBbIM U

1[M(POBLIM PUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

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

N3mepeHne 00bEMa >KUJKOCTH U TBEPAOTO TeJa.

OrnipefiesieHre pasMepoB MaslbIX TeJl.

N3mepeHue TemriepaTypbl TPU MOMOLIY >KUAKOCTHOIO TepMOMeTpa U
JlaTYMKa TemIiepaTyphbl.

AR

6. IlpoBeseHre WCCIe[OBAHMS TI0 TPOBEPKE THITOTe3bl: JA/JbHOCTh TOJIETa
IIIapHKa, IMyIIeHHOr0 TOPU30HTAIbHO, TeM 0O0JIbIlle, ueM OOJIbIlle BBICOTA
TyCKa.

TlepBoHAYa/IbHbIE CBEICHHSI 0 CTPOEHUH BeIl[eCTBA.

CTpoeHue BelllecTBa: aTOMbl M  MOJEKY/bl, WX pa3Mmepbl. OIBITHI,
ZIOKa3bIBaIOIIe ANCKPETHOe CTPOeHHe BelleCcTBa.

Iewkenre uactui] BeiectBa. CBsI3b CKOPOCTU [JBWKEHUs YaCTHI] C
Temriepatypoi. BpoyHoBckoe aBwkenue, auddysus. B3auMopelicTBHe YaCTHI]
BEIIleCTBA: MPUTSDKEHUE U OTTa/IKUBAHUE.

ArperaTHble COCTOSIHMSI BEILeCTBA: CTPOEHME ra30B, >KUIAKOCTEH U TBEP/bIX
(KpUCTa//TMYeCKUX) Tesl. B3avMOCBSI3b MeXXJy CBOWMCTBAMHU BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM CcTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI BO/IBI.

Hdemoncmpayuu.

1. HabmromeHrie OpOYHOBCKOTO JABV>KEHHSI.

2. Habmogenue quddysuu.



3. Habmogenue  sB/ieHWM,  OOBSCHSIONUIUXCA ~ TIPUTSDKEHWUEM WM
OTTaJKWUBaHUEM YaCTHUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka [AuameTpa aToMa MeTOAOM PpsAfOB (C  MCIOJIb30BaHUEM

dboTorpaduii).

2. OmbITeI 110 HAOFOZEHUIO TETJIOBOT'O PACLLIMPEeHHs Ta30B.

3. OTrBbIThI 110 0OHAPYKEHHIO 1eCTBUSI CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

JIBMOKeHUe ¥ B3aMO/ieliCTBHe TeJl.

MexaHuueckoe [ABWXKeHue. PaBHOMepHOe ¥ HepaBHOMEDHOe [BW)KEHUe.
Ckopoctb. CpefHsiss CKOPOCTb PU HEPAaBHOMEPDHOM [BMKeHUU. Pacuer mytu u
BpeMEeHMU JIBM)KEHUSI.

fBneHve wHepuuu. 3aKOH WHepUWU. B3avmopencTBHe Ten Kak MpPUUYMHA
M3MeHeHUs CKOPOCTH [IBW)KeHUsi Tejl. Macca Kak Mepa WHEPTHOCTH Tejia.
[TnotHOCTh BellectBa. CBsA3b IJIOTHOCTHM C KOJIMYECTBOM MOJIEKY/l B €AUHULIE
obbema BelrecTBa.

Cua Kak xapakTepuCTHKa B3auMoZeucTBusl Tea. Chjia yrpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl C TIOMOLLIBIO AUHAMOMeTpa. fIBjieHUe TArOTeHUs U Cuila
TsokecTu. Cujia TsSDKeCTy Ha pyrux rniaHetax. Bec tena. HeBecomocTs. CriokeHue
CWJ1, HampaB/eHHbIX M0 OAHOW mnpsiMou. PaBHozelcTByroWas cuia. Cua TpeHus.
TpeHure CKOJIb>)XKeHUs U TPeHUe TIOKOs1. TpeHre B MPUPO/ie U TEXHUKE.

demoHncmpayuu.

Habro/ieHre MexaHU4eCcKoro ABMKeHUs Tea.
N3mepeHre CKOPOCTH MPSIMOJIMHEUHOTO IBMYKEHUSI.
HabntoseHue siBieHUs] UIHEPLIWH.
HabtojeHre n3MeHeHUs] CKOPOCTH TIPYU B3aUMO/I€MCTBUH TeJl.
CpaBHeHHe Macc 10 B3aUMO/IeHCTBUIO TeJl.
. CnokeHue Cu, HapaB/e€HHBIX 10 OZJHOW MPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOT'O ABWXeHUs (1l1lapuKa B )KUIKOCTH,
MO/Ie/Iv 37IeKTPUYeCKOT0 aBTOMOOWJISI U Tak Jiasee).
2. OnpeneneHve cpefiHell CKOPOCTU CKOJIb)KeHUs OpyCKa WM 1lapvka Iio
HAKJIOHHOU TIJIOCKOCTH.
3. OrnpefiesieHre TJIOTHOCTH TBEPAOIO TeJa.
4. OnbIThl, 1eMOHCTPUPYIOIIIME 3aBUCHMMOCTb pacTsbkeHUs1 (JgedopMarin)
TIPY>KUHBI OT TIPUI0’KEHHOU CUJIBI.
5. OmnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb CUJ/Ibl TPEHUSI CKOJIb)KEHUS OT
Beca Tesla U XapakTepa COTNPHKACarIIUXCsl TOBEPXHOCTEH.
JlaB/ieHHe TBEPABIX TeJI, )KUJKOCTeH U ra3os.

—

A



HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBaeHus. JlapieHue rasa.
3aBUCHMOCTb [laBjieHUs] Ta3a OT obbeMa, TemmepaTyphl. [lepemaua zaByieHus
TBePAbIMU TejlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. [IHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh [JaBJIeHUs >KUJKOCTH OT TJyOuHBL I'MapocTtathueckuit
napagokc. Coobiijatorecs: cocybl. ['MpaBiuuecKyie MeXaHu3Mbl.

Atmochepa 3emnu U atrmocdepHoe JaBsjieHue. [IpyUuuHBI CylileCTBOBaHUS
BO3/yIIHOM 000/0uky 3emu. OrnbiT Toppuuenmu. M3mepeHue aTtMochepHOro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(HEPHOT0 [aB/eHUsI OT BbICOThI HaJl YDOBHEM MOPSI.
[Tpubops! /151 ©3MepeHHst aTMOC(epHOTO JJaB/eHMUs.

[HericTBue >XKUAKOCTH U ra3a Ha MOrPy>KeHHOe B HUX Tes0. BrITanKkrBarolas
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Tes. Bo3ayxomniaBaHue.

demoncmpayuu.
3aBHCUMOCTb [laB/IeHUs ra3a OT TemIlepaTyphl.

Ilepenaua paBieHUs KUIKOCTBIO U Ia30M.

Coobrjaroiiyecst CoCy/ibl.

I'mpapaBamyeckuy mpecc.

[TposiBneHue feliCTBUSI aTMOC(EPHOTO JaBIeHUs.

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

N

N

PaBeHCTBO BbITAKMUBAIOIIel CUJIbI BeCY BbITECHEHHOMN XKUJAKOCTH.
YcioBHe MIaBaHUs TeJl: TiJIaBaHWe WM TTOTPY’KeHHe TeJl B 3aBUCHMOCTU OT
COOTHOIIIeHUS TIJIOTHOCTeN Tesla U XKUAKOCTH.
JlabopamopHble paGombl U ONbIMbL.
1. UccnenoBaHue 3aBUCMMOCTU Beca Tejia B Bojie OT 00bEMa MOrpyKEHHOM B
YKUIKOCTDb YaCTH TeJia.
2. OrnipefesieHne  BbITAJIKMBAKOIEd  CW/bL, [IEMCTBYIOLLEM Ha  TeJo,
TIOTPY’KEHHOE B >KUIKOCTb.
3. IlpoBepka He3aBUCHMMOCTHU BbITA/IKUBAIOLLlel CUJIbI, 1eHCTBYIOLIel Ha TeJlo
B )KM/IKOCTH, OT MacChI TeJia.
4. OrbIThl, [AEeMOHCTPUPYIOIMe 3aBUCUMOCTh BBbITA/JKUBAIOIIEN  CHUJIBI,
JefCTByIOIel Ha Te/o B XKUAKOCTU, OT 00BbEMa MOTrPY>KEHHOM B XKUIKOCTh
YacTH TeJa ¥ OT TVIOTHOCTH >KUJKOCTH.
5. KoHCTpynpoBaHWe apeoMeTpa WIA KOHCTPDYWDOBaHHWe JIOAKA W
oripeziesieHue eé rpy3onogbEMHOCTU.
PaboTa 1 MOLIHOCThb. JHEprus.
MexaHunueckasi paboTta. MOIIHOCTb.
[TpocThle MeXaHW3MbBI: pbluar, 0JIOK, HaK/JOHHasi ITUIOCKOCTh. [IpaBuIO
paBHOBecusi pbiuara. [IpyMeHeHye npaBr/ia paBHOBeCHs pbiuara K 0J/10Ky. «30/10Toe



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

MexaHuueckasi 3Heprusi. KuHeTHMueckass M TIOTeHI[Ma/bHasl SHEPrHs.
[TpeBpalljeHre OIHOTO BH/la MEXAaHUUYECKOW SHEPTUU B IPYTrOW. 3aKOH COXpaHeHUsI
SHEPrUU B MeXaHUKe.

demoncmpayuu.

1. TIprMepbl MPOCTBIX ME@XaHW3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpepeneHue pabOThI CH/IbI TPEHHS TIPU PaBHOMEPHOM JBVKEHUU TeJla T10

TOPU30HTAIbLHOU MTOBEPXHOCTH.
2. WccnepoBanue ycioBui paBHOBECHS pblyara.
3. M3mepenue KII/] HaK/TOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHa COXpPaHEHUs] MeXaHUUeCKOU SHePIrUu.
8 KVIACC

TerioBbie AB/ICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEHUS
BeljectBa. Macca M pasmepsl aTOMOB U MOJieKy/. OTbITbI, MOATBEPXKAarolye
OCHOBHbIE M0JIOXKEHHUS 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 MOJEKY/IsIPHO-KUHEeTUUEeCKOM TeOopuH.
CmauvBaHMe U KanW/UIsIpHbIe siBieHus. TerioBoe paclliipeHue U CKaTue.

Temnieparypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUs] BHYTPeHHel JHepruu:
TerjIonepeziaua v coBepiiieHre paboThl. Busibl Terionepe/jaun: TeIrI0NMpOBOAHOCTD,
KOHBEKLIWS, U3/IyueHue.

KomuuecTBO TerioTel. Y/e/lbHas TeMI0EMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro 0OasaHca. IlnaBneHwe
OTBep/ieBaHKWe KPUCTA/UVIMYeCKUX BeleCTB. YelnbHasd TelioTa I/IaB/IeHus.
[Tapoobpa3zoBanure u KoHAeHcalus. Mcrmapenue. Kumenue. YpenbHasi Teriora
napoo0Opa3oBaHus. 3aBHCHUMOCTb TeMIIEpPATypbl KHWIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxHocTs Bo3ayXxa.

OHeprus TOIIMBA. Y [ie/ibHasl 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.

Hdemoncmpayuu.

1. HabmozpeHrie OpOYHOBCKOTO ABV>KEHHSI.
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9.

Habsmogenue auddysuu.

HabsrojeHue siBjieHH CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHU.
HabnroieHure TerioBOro paciivMpeHus Tel.

Vi3MeHeHUe AaB/ieHUs rasa Mpu U3MeHeHWU 00bEéMa M HarpeBaHUM WU
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Buje! Terionepeauu.

Ox/akeHre mpy CoOBepiIeHN: PabOThI.

HarpeBanue npu coBepiiieHU:A paboThl BHEIITHUMU CHTAMH.

10.CpaBHeHHe TeMI0EMKOCTEN Pa3/IMUHbIX BelleCTB.
11.HabmoieHre KUTIeHUsI.

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

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

OnbIThI 110 0OHAPY>KEHHIO JeHUCTBUST CUJT MOJIEKYJ/ISIPDHOTO TPUTSDKEHUSI.
OmnbITHI 1O BBIPAIMBAHUIO KPHUCTAJIJIOB IOBAPEHHOM COJTM WX Caxapa.
OmnbIThl 10 HAOMIOEHUIO TEIJIOBOTO PACIIMpPeHUsi Ta30B, XKUIKOCTel U
TBEPAbIX TeJl.

OnpejeneHyve faByieHusi BO3Ayxa B OasyioHe LITIPULIA.

OnbIThI, [JE€MOHCTPUPYIOLME 3aBUCUMMOCTh JaBJeHUs BO3JyXa OT ero
00bEMa 1 HarpeBaHUsI WU OXJIaXK/eHUsI.

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

HabntomeHve wu3MeHeHWsi BHYTpeHHel 5JHeprud Tejia B pe3y/bTare
Tervionepejaud ¥ paboTbl BHELLIHUX CUJI.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyeit BoJbl.

OmnpeziesieHe  KOJMYECTBA  TeIUIOThI, TIOJIyYeHHOIO  BOJAOM  IPH
TeryioobMeHe C HarpeThbIM MeTa/l/TNUeCKUM LIWTUHPOM.

10.0OnpeneneHve yie/IbHOM TEIJIOEMKOCTU BelleCTBa.

11.HccnenoBanue npoLjecca ucrapeHus.

12.0npepeneHre OTHOCUTETBHOW BJI&KHOCTHU BO3/yXa.

13.0mnpegenenuve yaeabHOU TEIUIOTHI MJ1aB/IE€HUS JIb/A.

J/IeKTpUUYeCKHe U MarHUTHbIE SIBJICHUS.

Onektpusaius Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tea. 3akoH KysioHa (3aBUCUMMOCTB  CWJIbI  B3aUMO/€UCTBUS
3apsOKeHHBIX TeJT OT BeJTMYUHBI 3apsiZJOB U PACCTOSTHUS MEXAY Te/laMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro Tiojid. [IpuHimn
CyTepIio3vLIMU 3/IeKTPUYECKUX 10/1ei (Ha KaueCTBEHHOM YDOBHE).



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

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

OnekTpuueckass Uenb. Cuia TOkKa. JJIeKTpUYeCKoe  HallpssKeHue.
CoripoTuB/ieHre MPOBOJHUKA. YZieJlbHOEe COMNPOTHBIeHUe BelljecTBa. 3aKOH OMa
[/1s1 yuacTka uenu. [TocnegoBaresibHOe U Mapasiie/ibHOe COeJUHeHKe MPOBOJAHUKOB.

Pabota ¥ MOIIHOCTb 3JIEKTPUUECKOTO TOKa. 3akoH JDhkoyns—J/leHia.
OneKTpuyeckue ey U MoTpeduTeN I 31eKTpuueckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHbIe MarHUTHI. B3arMo/1eliCTBHe MOCTOSAHHBIX MarHUTOB. MarHuTHoe
riosie. MarHuTHoe moJie 3eM/IM U ero 3HayeHue /i KU3HU Ha 3emsie. OIbIT
Opcrena. MarHUTHOe T110Jie 3JIeKTPUUEeCKOro ToKa. [IprmMeHeHure 3/1eKTpOMarHuTOB
B TeXHUKe. JleiiCTBYe MarHUTHOIO TI0J1s1 Ha TTPOBO/IHUK C TOKOM. DJIEKTPO/BUTATe/Tb
MOCTOSTHHOTO  TOKa. VICrmosib30BaHWe — 3J/IeKTPOJBUrare/ied B TeXHUYECKHX
YCTPOMCTBAax ¥ Ha TPAHCIIOPTe.

OnbiTel Papajies. SIBneHve 37eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.

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

OJieKTpU3aLys TeJl.

[Ba poza 3/1eKTpUYECKUX 3apsifiloB U B3aUMOJZEMCTBUE 3apPSHKEeHHBIX Tel.
Y CTpOUCTBO U AENCTBHE 3/IeKTPOCKOMA.

OJIeKTpoCTaThuecKass MHAYKLMS.

3aKOH COXpaHeHus JIeKTPUUeCKUX 3apsi/0B.

IIpoBOAHUKY U JUB/TEKTPUKMU.

MopenupoBaHue CUIOBBIX JIMHUAW 3JIEKTPUUECKOTO TTOJIS.
VICTOYHUKM TTOCTOSIHHOT'O TOKaA.

9. [lercCTBUSA 371€KTPUUECKOr0 TOKA.

10.DJIeKTPUYECKUU TOK B XKUIKOCTH.

11.T"a30BbIM pa3ps.

12./3MepeHue CUJIbI TOKa amIiepMeTpOM.

13.M3MepeHye 3/1eKTpUUeCKOro HarpsiyKeHUs1 BOJIbTMETPOM.
14.PeocTtar ¥ Mara3uH COMPOTUBJIEHUH.

15.B3auMo/ielicTBYe MOCTOSIHHBIX MarHUTOB.

16.MogenvpoBaHre HEBO3MOXKHOCTU pas/ie/ieHus I0/IF0COB MarHuTa.
17.MopenupoBaHue MarHUTHBIX M0Jiel MOCTOSIHHBIX MarHUTOB.

N R b=



18.0OmbIT Opcrena.

19.MarauTHOe 1oJie ToKa. JJ1eKTPOMAarHur.

20.[leiicTBME MarHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM.

21.0neKTpoABUraTesb IIOCTOTHHOI'O TOKA.

22.VlccnepoBaHue SIBIEHUS 37IEKTPOMArHUTHOM MHIYKLIAU.

23.0mnb1TEI Papages.

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

25.30/1eKTporeHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHble paGombl U ONbIMbL.

1. OnbIThl 1O HAOMIOAEHWIO 3/IeKTpU3aly Teln WHAYKUWed U Tpu
CONPUKOCHOBEHUM.

2. VccnemoBanue [eUCTBUS SJEKTPUYECKOTO IO HAa TPOBOAHUKU U

[IADJIEKTPUKMU.

COopka ¥ mpoBepKa paboThl 3/1IeKTPUUECKOM 1161 MOCTOSTHHOTO TOKa.

V3mepeHue U peryjvpoBaHue CUIbl TOKA.

N3mepenue 1 peryivpoBaHue HarpsKeHuUs.

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

CONPOTHBIIEHUS] PE3UCTOPA Y HalIPSKeHUs Ha Pe3UCTope.

7. OTBITHI, [IeMOHCTpHYpYoL1e 3aBUCHUMOCTD 3J1eKTPUYECKOr0
COTPOTHUBJIEHUSI TIPOBOJHUKA OT ero [JIMHbI, IUIOIaJu IIONepeuyHoro
CeyeHUs U MaTepuasa.

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

9. IlpoBepka mpaBWia [Jjisi CWIbl TOKa IMPU [apajuleibLHOM COeIUHEeHUN
pPe3uCTOpPOB.

10.OmpepeneHre paboOThI 37IEKTPUYECKOTO TOKA, UAYILIEro yepe3 pe3rcTop.

11.0mnpefeneHve MOUIJHOCTHM  3JIEKTPUUYECKOTO TOKAa, BbIe/NsseMOU Ha
pe3ucrope.

12.WccnepoBaHue 3aBUCMMOCTU CWJIBI TOKA, MAYIEro yepe3 JIaMIIOUKy, OT
HarpspKeHUs! Ha Heu.

13.0Onpepnenenve KII/I HarpeBareyis.

14.VccnefoBaHre MarHUTHOTO B3aUMO/€MCTBUS TTIOCTOSTHHBIX MarHUTOB.

15./3yueHre MarHUTHOTO T10JisI TIOCTOSIHHBIX MarHWTOB MPHU UX 00beAMHeHU!
Y pa3/ie/IeHH!.

16.MccnenoBanre JerCTBUS 3/1EKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bITEI, [€MOHCTPUPYIOLME 3aBUCHMOCTb CWJIbl  B3aUMOJEUCTBUSA
KaTYyIIKU C TOKOM U MarHuTa OT CUJIbl 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/IeKTPOABUTATE/IS.
20.13mepenue KIII snekTpoBUraTeibHOM YCTaHOBKH.
21.00BITBI IO UCCAE[0BAaHUIO SIBJEHUSI 3/IEKTPOMarHUTHOW WHJYKLIUM:
WCC/le[JOBaHe W3MEHEHWM 3HaueHUs] W HamnpaB/eHus WHAYKLIWOHHOIO
TOKa.
9 KJ/IACC

MexannuecKue siB/IeHUS.

MexaHuueckoe [aBwkKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCHUTE/ILHOCTb MeXaHWUeCKOro JABWKeHUsl. PaBHOMepHOe MpsSMOJMHENHOoe
ABrKeHre. HepaBHOMepHOe MpsIMONMHeNHOe JBWKeHWe. CpeHss U MIHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBH)KeHUU.

YckopeHne. PaBHOyCKOpeHHOe MpsMOJMHeliHoe aBmkeHue. CBobogHoe
nageHve. OnbITel ['anues.

PaBHOMEpHOe /IBIKEHHe T0 OKpY)KHOCTH. [lepuiog, v uacTtoTa obOpaiiieHusl.
JIvHeliHas M yrjioBasi 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)XXeHUsl, Cujla
TPEeHUs TI0KOS, APyrye BU/bl TPEHHS.

Cuna TSDKeCTH W 3aKOH BCEMUDHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
naseHus. [IswkeHue ruiaHeT BOKpYr CosHila. IlepBasi KocMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecre MaTepua/sibHOM TOUKH. AOCOJIOTHO TBEpAOe Teso. PaBHOBecue
TBEPJOrO Tesla C 3aKPeryIEHHOM OChIO BpalleHusi. MomeHT cusibl. LleHTp TskecTH.

Nmnynec Tena. VisMeHeHue umnynabca. IMIynsC CUibl. 3aKOH COXpaHeHUs
VMITy/IbCca. PeakTBHOe BUKeHNe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa cum TspKeCTH, YIIPYroCTH,
Tpenus. CBsi3b S3Hepruu U paboTel. [ToTeHIMaIbHAs SHEPTHs Tesla, TIOJHSATOrO Haf
MOBEPXHOCTHIO 3eMH. [ToTeHManbHast SHepryst CKaTou Npy>xuHbl. KnHeTnueckas
sHeprusi. Teopema O KMHETUUYECKOM SHEPruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHEepIumu.

demoncmpayuu.

1. HabmopeHre MeXxaHUYeCKOTO JBMKEHUS Tella OTHOCUTE/IbHO pa3HbIX Tesl

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

3. M3mepeHne CKOPOCTH U YCKOPEHUSI TIPSIMOJIMHEMHOTO JBHKEHUSI.

4. VccnepoBaHye MPU3HAKOB PABHOYCKOPEHHOTO [IBUKEHUS.

5. HabmrozeHue qBUKeHUS Tesla 110 OKPY>KHOCTH.



6. HabsogeHne MexaHUUeCKUX SIBJIEHUU, TIPOUCXOASIINX B CUCTeMe OTCUETa
«Tenexka» rpy eé paBHOMEPHOM U YCKOPEHHOM [IBUKeHUU OTHOCUTE/ILHO
KabuHeTa (pU3MKU.

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

8. HabstojeHre paBeHCTBA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

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

10.Ilepesaua umitysibca rMpy B3auMO/I€MCTBUU TeJl.

11.TIpeobpa3oBaHus 3HEPTHH TIPU B3aUMO/I€NCTBUM Te.

12.CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJEeNUCTBUN.

13.CoxpaHeHre UMITy/IbCa P abCOJIFOTHO YIIPYTOM B3aUMOJIEMCTBUH.

14.HabnofieHrie peakTUBHOTO JIBYKEHHMS.

15.CoxpaHeHre MeXaHUYeCKOW SHePryuu Npy CBOOOAHOM Ta/ileHHH.

16.CoxpaHeHre MeXaHMYeCKOW SHepPruu TNpy JBW)KeHUM TeJa MoJ, JelCTBUEeM
[IPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1. KoHCcTpyrpoBaHWe TpakTa JJjisl pasrOHa W JaJbHEMIIero paBHOMEPHOIO
JBDKEHUS MIapUKa WUIA TeIeXKKH.

2. OrpeziesieHre cpefiHell CKOPOCTH CKOJIb)KeHUs OpyCKa WM JBWKEHUS
IapyKa M0 HAaKJIOHHOM MJIOCKOCTH.

3. OrnipefesieHne yCKOpeHUs Tejla IPU PAaBHOYCKOPEHHOM [BWKEHUU T10
HaKJIOHHOU TIJIOCKOCTH.

4. WccnemoBaHue 3aBUCUMOCTU IYTU OT BpPeMeHU IIPU PaBHOYCKOPEHHOM
NBIKeHUM 0e3 HauasbHOUM CKOPOCTH.

5. IlpoBepka THMOTe3bl: €CAM TIPU PAaBHOYCKOPEHHOM [IBIDKeHUU 0e3
HayaJbHOM CKOPOCTM IIyTU OTHOCATCSA Kak psAJ HEUETHbIX 4HCes, TO
COOTBETCTBYIOLLIKE IIPOMEXYTKU BpeMeHU OMHAKOBEI.

6. WccienoBaHve 3aBUCUMOCTU CWIbl TPEHUS CKOJIBKEHUS OT CUJIbI
HOPMaJIbHOI'O [aBJIEHUS.

7. OnpegeneHre K03 dULIMEHTA TPeHUs CKObKEeHUSI.

8. OrnpefesieHue KECTKOCTHU MPYKUHBI.

9. Ompenenenre pabOThl CUJIbI TPEHUS TIPU PAaBHOMEPHOM /IBH)KEHUH TeJia I10
TOPU30HTAIbBHOU MTOBEPXHOCTH.

10.0Ompezneniene paboOTbl CWIbI YIIPYrOoCTA TIpU  TOABEMe TIpy3a C
MCI0/Tb30BaHNEeM HeMOBMXXHOTO U MOJBHXXHOTO O/I0KOB.

11.M3yueHue 3aKOHa COXpaHeHUs SHePruu.

MexaHuuecKue Kojie0aHus ¥ BO/THBI.



KonebaTenbHoe fABwkeHre. OCHOBHbIE XapaKTePUCTUKK KOJie0aHUI: TIepro/,
YyacToTa, aMIUTUTyJa. MaTeMaThuecKuii U TIPY)KUHHbIA MasATHUKU. [IpeBpaiijeHue
SHEepPI'vH IpH KojiebaTelbHOM JBH>KEHUHU.

3atyxatoifue  KojebaHus. — BwiHyKZeHHble — KosebOanusi.  Pe3oHaHc.
MexaHnrnueckue BomHbL. CBOWMCTBAa MeXaHWYeCKMX BOJH. [IpofiosibHBIE W
roriepeuyHbie  BOMHBIL. [IAMHA BOJMIHBI W CKOPOCTb €€  pacrhpoCTpaHeHwUs.
MexaHUueCKHe BOJTHBI B TBEP/IOM TeJjle, CECMUUYECKHE BOJTHBI.

3ByK. ['/DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MIH}pa3Byk u
yJIbTPa3BYK.

demoncmpayuu.

1. Habmomenne kKojie6aHuii Tel TIOA, JEHCTBHEM CHUJIbI TSDKECTH U CHUJIbI
YIIPYTOCTH.

HabstoieHme KosiebaHMii rpy3a Ha HUTH U Ha TIPYKUHE.
Habntopenne BoIHYKIeHHBIX KOiebaHW ¥ pe30HaHca.
PacrnipocTpaHeHHe Mpo/I0/IbHBIX 1 TIOTTePeUHBIX BOJIH (Ha MOZE/TH).
Habmro1eH1e 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUUYeCKUM pe30HaHC.

JlabopamopHble paGombl U ONbIMbL.

1. OnpezneneHre 4YacTOThl W TlepUoZia  KojebaHWK MaTeMaTHUeCKOro
MasiTHUKa.

2. OmpefeneHre YacTOThI U Mlepro/ia KoieOaHuil MPY>KWUHHOTO MasiTHUKA.
VccnenoBaHue 3aBUCUMOCTH Tepro/ia KojiebaHUi T0/[BeIlIeHHOTO K HUTH
rpy3a OT JJIMHBLI HATH.

4. VlccnemoBaHue 3aBUCUMOCTH Tiepyo/ia Koyie0aHW MPY>KUHHOTO MasiTHHUKA
OT Macchl Tpy3a.

5. IlpoBepka He3aBUCUMOCTH Tepuojia KojebaHui rpy3a, Mo/BelIeHHOro K
HUTH, OT MacChI rpy3a.

6. OmBITBI, JIEMOHCTPUPYIOIME  3aBUCHMOCTb IlepHoja  KoyieOaHHM
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U KECTKOCTU TIPYKUHBI.

7. VI3MepeHue ycKopeHUsi CBOOOIHOTO Ma/leHusl.

D/IeKTPOMAarHUTHOE T0JI€ M 3/IEKTPOMarHUTHbIE BOJTHBI.

ONeKTpOMarHWTHOe  Tiojle.  DJIeKTPOMarHWuTHble  BoiHBL. — CBOMCTBa
9/IeKTPOMarHUTHbIX BOMH. [llkama 3/71eKTpOMarHUTHBIX BOJIH. VICIOmb30oBaHUe
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupojia cBeta. CKOpocTb cBeTa. BosHOBBIE CBOMCTBa
CBeTa.

demoHncmpayuu.

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  Mopgenbp  cBeta.  VICTOUHMKM  CBeTa. [IpsimonMHerHOe
pacnpoctpaHeHue cBeta. 3atMeHust CosHia v JIyHbsl. OtpaxkeHue cseta. [Inockoe
3epKasio. 3aKOH OTpakKeHus CBeTa.

[Ipenomsienne cBeta. 3akoH IipejiomyieHus1 cBeTa. llosiHOe BHyTpeHHee
OoTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpakeHWs B
ONTUYECKHUX CBETOBO/AX.

JIunza. Xog nyuer B inH3e. OnTuyeckast cuctema ¢oToarnaparta, MUKpOCKOIa
v Tesieckoria. ['1a3 Kak onryvyeckas cucreMma. bim3opyKocTs U albHO30PKOCTb.

Pa3nokenue 6Genoro cBeta B crekrp. OmnbiTel HbioToHa. CrioykeHue
CIeKTPa/IbHBIX 1[BeTOB. /rcnepcus ceera.

demoncmpayuu.

[IpsiMmosiMHeliHOe pacpoCTpaHeHWe CBeTa.

OTtpakeHue cBerTa.

[TonyueHre n3o6pa’keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.

IIpesniomsieHue cBerta.

OnTrueckuii CBeTOBO,

Xop mydeit B cobuparoliieil TuH3e.

XoJ 1ydeur B pacCeMBarollleu JIMH3e.

[TonyueHre n306pa>keHU C TTOMOILIBIO JIUH3.

9. IlpuHuun geicTBus (hoToanmnapara, MUKpPOCKOIIA M TeJIeCKora.

10.Mogensb riasa.

11.Pa3noxxeHne 6esoro cBeTa B CIIEKTP.

12.TTosiyueHue Genoro cBeTa MpY C/0KeHHWH CBeTa Pa3HbIX 1IBETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. WccnenoBaHre 3aBUCHMOCTU yTjla OTPa)KeHWs] CBETOBOTO Jiydya OT yIJia
TraJ|eHus.

2. W3yueHue XxapaKTepUCTUK U300pakeHus peJMeTa B IJIOCKOM 3epKaJie.

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

4. TlomyueHue M300pa’keHHUM C TIOMOIIBbIO COOMparoIeli TMH3BI.

5. OmnpeneneHre (HOKYCHOTO PACCTOSIHUSI U ONTHUECKOM CUibl cobupartoliei
JIVH3BI.

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

7. OnbITHI IO BOCIIPUSTUIO I[BETa TIPeMETOB MpPU UX HaOJIIO/[eHUU depe3
L[BETOBbIE (DPU/IBTPHI.

©NoOoe =



KBaHTOBBIE AB/IEHUA.

OmnbiTel Pe3epdopza v ryiaHeTapHas Mojenb aroMa. Mogenb atoma bopa.
WcrniyckaHue 1 TIOTJ/IOIeHe CBeTa aToMOM. KBaHTHhI. JIvHeliuaThbie CIIeKTpHI.

PagrioakTBHOCTE. Anba, OeTa- 1 raMma-u3nyueHusi. CTpoeHre aTOMHOTO
daapa. HyknoHHasg wogesnb aTroMHOro szapa. Ms3ortombl. PaguvoakThBHBIE
nipeBpaileHus. [lepyos nonypacmnazia aTOMHBIX sifiep.

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

AnepHass sHepreTuka. [leldCTBUS PaJMOAaKTUBHBIX M3TyUeHHWM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CrieKTpbl U3/TyUeHus U TOTJIOIeHUS .

CreKTpbl pa3/IMUHbIX ra30B.

CriekTp BOZOpOJA.

HabmtoieHue TpeKoB B KaMepe BuibcoHa.

Pabora cuéTurKa MOHHU3UPYIOIIUX U3TyUeHUH.

. Perucrpauus usnydeHusi NpUpPOJHbIX MUHEPAIOB U MPOAYKTOB.

JIa6opamopr1e pabombl u onbIMbL.

1. HabmnrozeHue CIIIONIHBIX U TMHEMUATBIX CIIEKTPOB U3/TyUYeHHS.

2. UccnepnoBaHue TpeKOB: HM3MepeHWe SHepruu 4acTULlbl 10 TOPMO3HOMY

nyTH (1o gotorpadusm).

3. VI3aMepeHue palMOaKTUBHOIO (pOHa.

IToBTOpHTE/IEHO-00001AKIIAI MOY/Ib.

[ToBTOpUTE/TEHO-0600111ar0II[MI MO/Ty/Ib TIPeIHA3HAueH [/Is1 CUCTeMaTH3alun
1 000011[eHYs TIPeAMETHOTO COZIEPKaHUS 1 OTIbITa AesITeTbHOCTH, MIPUOOPEeTEHHOTO
TIpU M3y4YeHUM BCero Kypca (Pu3MKM, a TakKe [Jisi TIOJATOTOBKHM K OCHOBHOMY
roCy/JapCTBeHHOMY 3K3aMeHy 10 (Gu3uKe AJid 00yJaroIuxcsi, BLIOPABIIIMX 3TOT
yueOHbIN TIpeMeT.

[Ipu M3yyeHUM AAHHOTO MOJYJISI pPeaau3yrTCsa U CUCTEMAaTU3UPYIOTCS BUJbI
JesiTeNTbHOCTU, Ha OCHOBe KOTOPhIX 00OecrieurBaeTCsl IOCTHKeHHe TIPeIMETHBIX U
MeTarnpeAMeTHbIX  TUIAHHPYeMbIX  pe3y/lbTaToB  00yueHWs, ¢OpMHUPYeTCs
eCcTeCTBeHHOHAayuHasi TPaMOTHOCTb: OCBOEHMe Hay4HbIX MeTOZOB HCC/e/0BaHUS
SIBJIEHUM TIPUPOJIbI M TeXHUKH, OBJiaZieHhe YMeHHUsIMH OOBSCHATb (pu3nyeckue
sIBJIEHUsI, TIDUMEHsi TIOJlyueHHble 3HaHHUS, pellaTh 3aflaud, B TOM UHC/e
KaueCTBeHHbIe U KCIIepUMeHTa/bHbIE.

[TpuHIMTIMANIBHO /leITe/IbHOCTHBIM XapaKTep JaHHOTO pa3/iesia peajnu3yeTcs 3a
CUéT TOTO, YTO OOyuUaroIecs BBITIO/IHSIOT 3a/]JaHus], B KOTOPBIX UM TIpe/jjlaraeTcsi:
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Ha OCHOBe TIOJYYEHHbIX 3HAHWM pacrio3HaBaTh M HAyuyHO OOBSICHSTH
(bu3nueckye IBJIEHUS] B OKPY Karollleld IpUpOo/ie Y MOBCeIHEBHOM XKU3HM;

HCII0/Tb30BaTh HayUHbIe METO/bI UCC/IeJOBAaHNS (DHU3UUECKUX SBJIEHUH, B TOM
yucsie [/ IPOBEPKU TUIIOTe3 U MOTyYeHUsI TeOPeTHUEeCKUX BBIBO/IOB,;

0OBSICHATL HayUHbIe OCHOBBI HauOoO/Iiee BaXXKHBIX JOCTH)KEHUM COBPEMEHHBIX
TeXHOJIOTWM, HarpyuMep, TPAaKTUYeCKOTO MCIIO/Ib30BaHUS PA3/TMUHBIX UCTOUHUKOB
SHEPTMM Ha OCHOBE 3aKOHA MpeBpaIlleHHsT U COXPaHEHHUS] BCeX M3BECTHBIX BHIOB
SHEpTUU.

Kaxzgass W3 TeM [aHHOTO MOAYJ/sS BK/IIOUAeT 3KCIepUMeHTabHOe
HCcieloBaHre 0000Iaroiero xapakrepa. Mojy/b 3aBepllaeTcsl MPOBeZieHreM
JIMarHOCTUYECKOM 1 OLIeHOYHOM paboThl 3a KypC OCHOBHOTO 0011jero 06pa3oBaHUS.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

V3yuenue (h13MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJ/bTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocsi 6yayT chopMUpOBaHbI CeyOIe JTUYHOCTHBIe Pe3yJ/IbTaThl B

4yacTu:

e 1) MaTpUOTHYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHWE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKoi HayKu;

e - LIEGHHOCTHOE OTHOIIIeHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(HU3UKOB;

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

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKIeHU! 00IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX TTPOO/IeM, CBSI3aHHBIX C MPAaKTUYECKUM MpPUMeHeHHeM [OCTYKeHHUM
bu3uKy;

* - OCO3HaHHE BaKHOCTHM MOPAJbHO-3TUUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YUEHOr0;

e 3)3CTeTUYeCcKOro BOCIIUTAHUA:

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

e 4) eHHOCTH HAyYHOr'0 MO3HAHMS:

e - OCO3HaHWe 1|eHHOCTU (HU3UUEeCKOM HayKM KaK MOIJHOTO HWHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTUM, Ba)KHEMIIEW COCTaBJISHOLLEN
KY/IbTYPBI;

e - pa3BUTHE HAay4HOU Ji00OO3HATENTbHOCTH, WHTepeca K WCCe0BaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSI M  3MOIL[MOHA/ILHOI0
0J/1aromnoyJusi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/JeKTPUUeCKUM M TerIoBbIM 000py/J0BaHHEM B
JIOMAIITHUX yCJIOBUSX;

e - copMUPOBAHHOCTh HaBbIKa pedieKCUU, TIPHU3HaHKe CBOETro TMpaBa Ha OIINOKY
Y TAaKOT'O >Ke MpaBa y APyroro uejoBeKa;

e 6) TPYAOBOr0 BOCIIUTAHUA:

e - AaKTHMBHOE yuaCTHe B peIllleHWM NpaKTHYeCcKHUxX 3a7au (B paMKaxX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTWUeckKol u
ColLManbHOM HarpaB/IeHHOCTH, TPeOYIOIIHX B TOM UHC/Ie U (hHU3UUeCKHUX 3HaHUM;



e - WHTepecC K MpakKTUYeCKOMY U3y4eHUI0 podeccuid, CBSI3aHHBIX C (DU3UKOWU;

e 7)3K0/I0rU4eCcKOro BOCIIUTAHUA:

e - OpUeHTalusl Ha MpUMeHeHHe (PU3NUeCKUX 3HAHWM [Jis pelleHUs] 3ajlau B
o0/acTi OKpYy’Karolllel Cpejbl, TJIAaHUPOBAaHUSI TIOCTYIIKOB U OLIEHKU WX
BO3MOKHBIX T10C/Ie/ICTBUU /11 OKPY>Kalolller Cpe/bl;

e - 0OCO3HaHHWe T1/I006aJLHOTO0 XapakTepa SKOJIOTMUecKUx TpobseM U TyTel uX

pellieHus;

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

e - MOTpPeOHOCTL BO B3aWMO/IEMICTBMM TIPH BBLITIOJTHEHUM WCC/Ie[OBaHUNA U
MPOEKTOB (hU3MUYEeCKOM HaIlpaB/IeHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEMl KOMIIETEHTHOCTA uepe3 TIPaKTUYEeCKYIO
J1esiTeNTbHOCTb;

e - OTpebHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM unc/e GopMy/IMpPOBaTh
uzied, MOHSITHSI, TUTIOTe3bl 0 PU3NUeCKUX 00BeKTaX U SIB/IeHUSX;

e - OCO3HaHUe ZieULMTOB COOCTBEHHBIX 3HAHMI W KOMITeTEHTHOCTel B 00/1aCTH
[)7E371478

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

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

* - OLEHKa CBOMX /JeWCTBUM C Y4Y€TOM BJ/IMSIHUSI Ha OKpY’KarolLyl0 cCpezny,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUN.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbTare 0cBOeHMs IPOTpaMMbI 10 (PU3HKe Ha YPOBHE OCHOBHOT'O 00IIIero
obpa3oBanuss y oOyuaromierocs OyayT cdhopMUpOBaHbI MeTamnpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He [I03HaBaTe/IbHbIe YHUBEpCaIbHBIE YUeOHbIe 1eHCTBY,
KOMMYHUKAaTUBHbIE ~ YHUBEpCajbHble  yuyeOHble  /IeWCTBUS,  Pery/saTHBHBIE
yHUBepca/bHble yuebHbIe eHCTBUS.

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

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



BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMsI B pacCMaTpUBaeMbIX (paKkTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCSIIMXCS K (DU3NUeCKUM sIBJIEHUSIM;
BbISIB/ISITh TIPUUUHHO-CJI€/ICTBEHHbIE CBSI3U TMPU H3YUeHUM (PU3NUEeCKUX
SIBJIEHUM Y MIPOLIECCOB, JleJIaTh BBIBO/IbI C UCTI0J/Ib30BAHUEM JleIlyKTUBHBIX U
VHAYKTUBHBIX YMO3aK/OUeHWl, BbIJBUraThb TUIIOTE3bl O B3aWMOCBS3SIX
(bU3MUeCcKuX BeJIMUUH;

CaMOCTOSATe/IbHO BbIOMpaTh Crioco0 pelileHrs yueOHOM hr3ruecko 3azaun
(cpaBHEeHHEe HECKOJMBKHMX BAapUAHTOB pellleHHs, BbIOOp Haubosee
MO/IXO/ISIILEro C YYETOM CaMOCTOSITE/IbHO BbIZIe/IEeHHbIX KDUTEPHEB).

Ba3oBble HcciejoBaTe/IbCKHe IeHCTBUA:

VICII0JIb30BaTh BOMPOCHI KaK UCC/Ie[0BaTeIbCKUM MHCTPYMEHT NTO3HaHWS;
TIPOBOJUTB 10 CAMOCTOSITE/IBHO COCTaBJIEHHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢usnueckuii SKCIepUMeHT, Hebosblloe UCCIejoBaHe (QU3NUeCKOTro
sSIBJIEHUS;

OLleHMBaTb HAa TPUMEHUMMOCTb U  JOCTOBEPHOCTh HH(OpPMALHUIO,
TIOJIYYEHHYHO B XO/Ie UCCJIe[JOBaHuS WU SKCIIePUMEHTA;

CaMOoCTOsITe/IbHO (OpMYIMPOBaTh 00001LIeHNs U BBIBO/IBI TI0 pe3y/bTaTam
NpOBe/IEHHOTr0 HabJ/II0/leHus], OMbITa, UCC/Ie[J0BaHUS;

MPOrHO3MPOBAaTh  BO3MOXKHOEe  Jla/ibHellllee  pa3BUTHE  (U3UUECKUX
TIPOLIECCOB, a TAaK)Ke BbIIBUraThb TPe/TI0/I0KeH st 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabota ¢ nua(popmanmeii:

TIPUMEHSITh Pa3/TMUHble MeTO/Ibl, UTHCTPYMEHThI 1 3arpoChl MPU TIOUCKe U
orbope WHMOpPMAIUK WM [JaHHBIX C YUETOM MpeJIOKeHHOW yueOHOMH
dbu3rueckoi 3azauu;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(POPMAIUIO
pa3MYHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHNS;

CaMOCTOSITe/ILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpezcTaB/ieHuUs
vHbOpMAalid W WITIOCTPUPOBATh pelllaeMble 3aZlaud  HeCT0XXHBIMHU
cXeMaMH, iMarpaMMaMu, UHOM TpadyKoi ¥ X KOMOUHALIMSMU.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

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

COTIOCTaB/ISATb CBOW CYXKJEHUS C CYXKAEHUSIMH [IPYyTUX YYaCTHUKOB
auasnora, oOOHapy>KUBaTh Pa3/Mure U CXO/CTBO MO3ULINH;

BBbIPA)KaTb CBOIO TOUKY 3DEHUsI B YCTHBIX U MMChbMEHHBIX TEKCTax;



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

TIOHUMAaTh ¥ MCM0JIb30BaTh MPeUMYIIIeCTBa KOMaHIHOW U UHWBU/yaTlbHOM
paboThI TP pellieHur KOHKPeTHOU (hr3rueckoii mpob/ieMb;

TIPUHAMATh 11eJTU COBMECTHOU [1esiTeTbHOCTH, OPTaHW30BLIBATh [IeHCTBUS
1Mo eé [OCTW)KeHHUIO: pacrpefiesiiTb pPOid, OOCYKaTh IIPOLIECCHI U
pe3y/bTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHSI HECKOJILKUX JTFO/IeH;
BBITIO/THATH CBOIO YacThb pPabOTHI, JOCTUTasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHUI0 U KOOPAWHUPYS CBOU JIeWCTBUS C IPYTUMH UJleHaMy
KOMaH/Ibl;

OlleHMBaTh KaueCTBO CBOEro BK/a/la B OOIIMM TIPOAYKT IO KPUTEPHSIM,
CaMOCTOSATe/TbHO C(hOPMY/TMPOBAHHBIM YUaCTHUKAaMU B3aUMO/IeHCTBYSI.

Pery/ifaTHUBHbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA

Camoopranusanus:

BBISIB/ISITH TIPO0JIeMBbI B ’KM3HEHHBIX U yueOHbIX CUTyalusx, TpeOyrommx
J/1s1 pereHus: (U3nueCcKux 3HaHUM;

OpVEHTHMPOBATbCSI B  Pa3/IMUHBIX IOAXOAAX IIPUHATHS  pelLleHuHr
(uHAVBUAYaTbHOE, TIDUHSTHE pelleHus] B TpyIie, MPUHATHE pelLleHun
TPYTIIION);

CaMOCTOSITE/IbHO COCTABJIATh aATOPUTM peLleHrst (U3NUeCcKOr 3aaud Uin
TUlaHa WCC/IeZlIoBaHUsI C YUETOM MMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, 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 MpeJjiararh I1J1aH eé U3MeHeHNUs;
OOBSICHATHL ~ TPUUMHBI  JOCTMXKEeHUS  (HeJOCTW)KeHMs]))  pe3y/bTaToB
JesiTe/IbHOCTHU, [aBaTh OL|eHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JIeSITE/IbHOCTb (B TOM YHKCJIe B XOJ, BBIIOJIHEHHUS
(GU3MUeCKOro MCC/Ie[OBaHUS WIM 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/ie Criopa UK AUCKYCCHUU Ha
HayUYHY0 TeMy, [IOHUMaTh MOTHBBI, HAMEPEHHsI U JIOTUKY Jpyroro;
TpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHnr (GU3NUecKux 3ajad Uin
B YTBEP)KJEHHUSAX Ha HayUHbIE TeMbI U TaKOe >Ke MPaBo ApPyroro.

IIPEJIMETHDBIE PE3YJ/IBTATDI



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

WCIO/Ib30BaTh  TMOHATUS:  (U3MUecKhe U  XHMUUECKUe  sIBJIeHUs,
Hab/to/leHre, SKCIepUMeHT, MOJeJb, TUIoTe3a, eAVHULIbI (PU3nuecKux
Be/IMYMH, aTOM, MOJIeKyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpJoOe,
KUIKoe, ra3000pa3Hoe), MexaHUUeCKoe [BIWKeHHe (paBHOMEPHOe,
HepaBHOMEpHOe, TIPSIMOJIMHEHWHOEe), TPaeKTOpUs,, PaBHOZEHCTBYOLLIAs
Cufa, nedopMmariusi (ynpyras, TJlacTU4ecKas), HEBECOMOCTb,
COO0OIIIarIIeCs: COCY/bI;

pa3nuuath sBeHUs (AudQys3usi, TeroBoe ABWKEHHE YacTHL] BellecTBa,
paBHOMEpDHOe  /IBW)KeHWe, HepaBHOMepHOe  /[IBIDKeHUWe, UWHepLus,
B3aUMO/Ie/iICTBUE TeJl, paBHOBeCHe TBEPABIX Te/l C 3aKpeIi€HHOW OChIO
BpallleHus], Iepe/laua JaB/aeHus TBEPAbIMU TeJlaMU, KUJKOCTSIMU U Ta3aMu,
aTMoC(epHOe [aB/ieHWe, IJlaBaHWe TeJl, TMpeBpaljeHusT MeXaHUYeCKOU
HEepPruu) MO OMUCAHUI0 UX XapaKTepHBbIX CBOMCTB U Ha OCHOBE OMbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PH3UUeCcKoe sIBJIeHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3UUYeCKUX SIBJI€HUM B
OKpy)KarollleM MHpe, B TOM uuc/ie (U3nYecKue SIBJIeHUsI B TpHUPOJe:
TIpUMepbI IBXKEHUsI C pa3/MYHbIMA CKODOCTSMU B >KMBOW U HEXWUBOU
TIpUpoZie, [AEeUCTBUE CU/bl TPEHUsI B TIPUPOZE M TEeXHUKe, BJIHsSHUE
aTMoc(hepHOro /laB/ieHusl Ha >KUBOW OpraHu3M, IjlaBaHue pbl0, pbluaru B
TeJie uesioBeKa, TIPY 3TOM TepeBOJUTh NIPAaKTUUeCKYIo 3a/lauy B yueOHYtO,
BbIJIe/ISITh CyIl|eCTBeHHbIe CBOMCTBA (TTPH3HAKK) (PU3NUeCKUX SBI€HUMT;
OMUCHIBATb U3yUeHHbIE CBOMCTBA Tel U (PU3HUUYECKUe sIBIeHUS], UCTO/b3Ys
¢bu3nueckre BeJIMUMHbBI (Macca, 00bEM, TIJIOTHOCTD BellliecTBa, BpeMmsl, MyTh,
CKOPOCTb, CpeJHss CKOPOCTb, CHJIa YIIPYTOCTH, CH/a TSDKECTH, BeC Tea,
CuJia TpeHusl, AaBieHue (TBEPAOro Tesa, )XUJAKOCTH, Ta3a), BbITAJIKMBaIOILIast
cwia, MexaHWueckass paboTa, MOIIHOCTb, TIEYO CUJIbI, MOMEHT CHJIbI,
KO3((QULIMEHT TI0/Ie3HOT0 J€MCTBUSI MEXaHU3MOB, KUHETHYecKass W
MOTeHLMa/IbHasi SHeprus), TpU ONUCAaHWUW T[PaBWIbHO TPaKTOBAaTh
bu3nUeCcKrii CMBICT UCIIO/Ib3YEeMbIX BeJTMUMH, X 0003HaUeHUS U e IUHULIbI
(Gur3nUecKux BeJWYMH, HAaXOAWUTb (POPMYJbl, CBSI3bIBAIOLLME JJAHHYIO
(U3MUeCKyl0 BeIMUYMHY C JPYTMMU BeJWUMHAMH, CTPOUTb TIpauKu
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUEeCKHX BeJIUUNH;

XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SBJAeHUs] U TIPOLIeCChI,
WCTI0b3Ysl TIpaBUJ/ia C/I0XKeHHUs cu/ (BIOMb OAHOM TpsIMOM), 3aKOH I'yka,
3akoH Ilackarns, 3aKkoOH ApxuMme/ia, MPaBUIO paBHOBecHs pbiuara (6s10Ka),
«30/I0TOE TPaBW/IO» MeXaHWKH, 3aKOH COXPaHeHWs MeXaHW4YeCcKOu



JHEepruy, TMpU S5TOM [aBaThb CJIOBeCHYIO (OPMY/IMPOBKY 3aKOHa U
3aMyChIBaTh €r0 MaTeMaTUueCKoe BhIDA’KEHUE;

00BSICHSTH (hr3UUeCKUe SIBJeHHs], TPOLIeCChl M CBOMCTBA TeJl, B TOM UUC/Ie
M B KOHTEKCTe CHUTyallul [PaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIB/ISTh TIPUUMHHO-C/IICTBEHHbIE CBSI3H, CTPOUTH OOBsiCHeHWe u3 1-2
JIOTUYECKUX 111aroB C OMOpPOM Ha 1-2 M3yueHHBbIX CBOMCTBA (DU3MUYECKUX
sIBJIEHUM, (DU3MYEeCKMX 3aKOHA UM 3aKOHOMEDPHOCTH;

peliatb pacuéTHble 3ajaud B 1-2 [eWCTBUS, MCIIOJIb3YS 3aKOHbl U
dbopmyibl, CBsi3bIBalOIMe (DU3MUECKHe BeJUUMHBI: Ha OCHOBE aHajau3a
yCJIOBHUS 33/lauM 3allvChIBaTh KPaTKOe YC/I0BUE, MOACTABISATh (PU3NUECKHe
Be/IMUMHBI B (DOPMyJ/ibl M TIPOBOAUTH PACuéThl, HaXOAUThb CIIPAaBOUHbIE
JlaHHbIe, He0OXO/AUMbIe il pellleHUs 3a/jay, OLleHHWBaTh PeajiCTUUHOCTh
ToTyueHHOM (Pr3nuecKou BeTMUMHbI;

pacrio3HaBaTh TpOOJieMbl, KOTOpble MOJKHO pelIdTb TIPU TTOMOLI!
(r31UeCcKuX METOJ0B, B OMMCAHUM UCCIIeJOBaHHUs BbIJe/STh IPOBEpsieMoe
TIpe/INo/I0KeHre (TUIoTe3y), pa3nyaTh U MHTePIPeTUPOBAaTh M0/TyYeHHbIN
pe3yJibTaT, HaXxOAuTh OIIMOKM B XOjle OIbITa, [e/iaTh BLIBOJBI 0 €ro
pe3yJibTaTam;

MPOBOJUTL OMbITHI 1O HaOMOAeHUI0 (U3NUeCKUX SIBJIEHUN WU
(r3UUeCcKrX CBOUCTB Te: (()OPMYJIMPOBATh IIPOBepsieMble Mperio/I0KeHHs,
coOupaTh YCTaHOBKY W3 TIPe//I0KeHHOT0 000py/J0BaHUs, 3allMChIBaTh X0/
omnbITa ¥ (POPMY/IMPOBATh BHIBOJbI;

BBIMIOJIHATH TMpsIMble W3MEPEeHUs] PpacCTOSIHWS, BPEMEHH, MacChl Tesa,
00béMa, CWIbl W TeMIlepaTypbl C UCIOJb30BaHWEM aHAJOTOBBIX W
1[MGpoBLIX TIPUOOPOB, 3amMUChIBaTh TI0Ka3aHWsA IIPUOOPOB C YUYETOM
3a/]JaHHOM abCOMFOTHOM MOTPEIIHOCTH U3MepeHu;

TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3NUeCKOU Be/IMUKHBI OT
JPYrol C WCIIONb30BaHWEM TMPSIMBIX W3MepeHMM (3aBUCHMOCTH IIyTH
PaBHOMEPHO [IBWXKYILET0CsI TeJjla OT BpeMeHU JBI)KeHUS TeJla, CUJTbl TPeHUsT
CKOJIb)KEHUsI OT Beca Teja, KadecTBa 0OpabOTKM TMOBEPXHOCTeM Ten U
HEe3aBUCUMOCTU CUJ/Ibl TPEHHUs OT IJIOLaZ CONPUKOCHOBEHUS Tesl, CUJIbI
YIPYTrOCTA OT y[JWHEHUs TPYKHUHbBI, BbITATKHUBaIOIeH CUIbI OT 00BbEMa
MOTPY>KEHHOW YaCTU TeJla U OT TIJIOTHOCTU >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Tejia, OT TJyOUHBI, Ha KOTOPYIO TIOTPY>KeHO TeJlo, YC/IOBUM
TJIaBaHUsl TeJsl, YCJIOBUM paBHOBeCHsi pbluara U O/I0KOB), yuaCcTBOBaTh B
TUIaHUPOBaHUM  yueOHOTO WCCie[oBaHUsi, COOMpaTh YCTAaHOBKY W
BBITIOJIHATb W3MepeHUs, C/ieflysi MpeJ/IoKeHHOMY Ti1aHy, (HUKCUpOBAaTh
pe3y/bTaTbl TMOTYYEHHOW 3aBUCUMOCTU (U3UUECKMX BeJUUYMH B BUJE



TIpe//IoKeHHbIX Tabmuil ¥ TpaduKOB, /esaTh BBIBOZBI IO pe3yJsbTaTaM
WCCIeJOBaHMS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (U3NUecKuX BeJUYMH (TJIOTHOCTH
BeI|eCTBa )KU/KOCTH Y TBEPZOrO TeJjla, CUJjla TPEHUSI CKOJIb)KeHUs, laBleHre
BO3/lyXa, BbITAJIKMBAIOIlasi CH/a, JAEeUCTBYIOIas Ha TIOTPYKEHHOe B
JKUAKOCTb  Teno, KO3((UIIMeHT TI0/ie3HOT0  JIeHCTBUSL  TPOCTBIX
MeXaHU3MOB), C/Ieflysl TIPeJJIOKeHHOW WHCTPYKIMU: TIPU BBITIOJTHEHUU
M3MepeHuil coOupaTh 3KCTIePUMEHTA/IbHYI0 YCTaHOBKY W BBIUMC/ISTH
3HaueHUe NCKOMOW BeJTMUMHbI;

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

yKa3bIBaTh MPUHIUMBI AeUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETp, AWHAMOMETp, COOOIarolecss CcocyAbl, GapomeTp,
pblyar, MoABM>XHBIN 1 HETIOABW)KHBIN 0/10K, HaK/IOHHAsI TIJIOCKOCTh;
XapaKTepU30BaTh IPUHIMIBI  JeWCTBUS W3yUYeHHBIX MPHUOOPOB U
TEeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX oOmnucaHus (B TOM YHUCe:
TIOJIIIIUITHUKY, YCTPOWMCTBO BOZOIIPOBOZA, THAPABIWYECKHM  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HAacOC, apeoMeTp), UCTIO/b3ys 3HaHUS
0 cBoMCTBax (hU3MUECKUX SIBJIEHUM U He0OX0uMble Gpu3nuecKre 3aKOHbI U
3aKOHOMEpHOCTHY;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMI0O O  TIpUMepax)
TIPAaKTUUeCKOTO HCIO0Jb30BaHusl (DM3UUeCKUX 3HAaHUW B TIOBCeIHEBHOMN
)KU3HU 71 0becrieueHusi 6e30macHOCTH TIpU obOpailieHUu C ripubopamu 1
TeXHUUECKUMU YCTPOMCTBAMH, COXPaHEHUs 3/J0POBbsI U COO/TIOIeHNsI HOPM
9K0JIOTHUYECKOTO TTOBeZIeHUsI B OKPY Kalolliel cpefie;

OCYyIIeCTB/ISITh OTOOp HWCTOUHUKOB uH(popMaimu B VHTepHeTe B
COOTBETCTBUM C 3a/IaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HAaHUW W TIyTéM CpaBHEHHUS pa3/JMUHbIX HWCTOYHWKOB BBIZIEJIATD
vHbOpMAIMIO, KOTOpasi SIB/ISIeTCs TMPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

WCTIO0/Tb30BaTh TIPY BBITIOJTHEHUH YueOHBIX 3alaHWi Hay4YHO-TIOMYJ/ISIPHYHO
nuTepaTypy (GU3nUeCcKOro CofiepkKaHusl, ClipaBOYHbIe MaTepuasbl, peCypChl
cetu VIHTepHeT, B/afieTb TpUEéMaMy KOHCITIEKTUPOBAHUS  TEKCTa,
nipeobpa3oBaHusl HHGOPMALMK U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGopMaLuu (r3UUecKoro Co/iep>KaHusi, B TOM
yrcsie Mmy0/IMYHO JlesiaTh KpaTKHe cOoOIeHNs 0 pe3y/ibTaTaX MPOeKTOB WU
yueOHbIX HCC/Ie/JOBaHUM, TIPU 3TOM I'DAMOTHO HCIIO/b30BaTh HM3y4YeHHbIN



TOHSTUMHBIA amnmnapaT Kypca (U3MKM, CONPOBOXAATh BLICTYIJIEHHE
rpe3eHTalLew;

TIPU  BBITTO/THEHUM Y4ueOHBIX TPOEKTOB W HCCAe[0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBHM C IIOCTaB/IEHHBIMU 3aZiauaMu,
ClelUTh 3a BbITIOJIHEHWEM TUIaHa [IelCTBUM, afleKBaTHO OL|eHUBAaTh
CcOOCTBeHHBIM  BK/JIaZJ, B  JesSTeJIbHOCTb  TPYMIbl,  BLICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUHUThIBAsi MHEHHE OKPY KaroIUX.

K koHIly oOyueHusi B 8 Kj1acce npeMeTHbIe pe3y/ibTaThl HA 0A30BOM ypOBHE
JO/DKHBI OTpPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEeHUIA:

VICTI0/Ib30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIeKYJI, Te[JIOBOe JIBU)KeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NIMYeCKHe U
amopdHble Tesa, HaChILEHHbIM M HEHACBILeHHbIM TMap, BJ/IAXXHOCThb
BO3/lyXa, TemrepaTypa, BHYTDEHHSISl SHeprusi, TeIJIOBOW JIBUraTesb,
5/IeMeHTapHbIN 3/IeKTPUYECKUI 3apsiji, 3JIeKTpUUecKoe 1oJjie, TPOBOJHUKU
Y IU3/IeKTPUKH, TIOCTOSIHHBINA 37IeKTPUUYeCKUi TOK, MarHUTHOE T10J1€;
pa3nuuarth fiBJieHWs1 (TelyiIoBOe pacIIMpeHHe W CKaTue, Terionepezada,
TEIVIOBOEe pPaBHOBeCHe, CMauvBaHWe, KalWIIspHbIe sIBJIeHUs], WCIapeHue,
KOH/IeHCalysl, IlaB/leHre, KpucTalausauus (OTBepZieBaHUe), KUIIEHUe,
TerJionepezaya (TeryIoNpoBOJHOCTb, KOHBEKL[HS, U3yueHue),
3JIeKTpU3aLUs TeJl, B3aMMOZEUCTBUE 3aps/iOB, JEUCTBUS 3/IeKTPUUYECKOTO
TOKAa, KOPDOTKOe 3aMblKaHWe, B3aMMO/IeICTBHe MAarHWTOB, JIelCTBHe
MarHWTHOTO IO/ Ha MPOBOJHUK C TOKOM, 3/IEKTPOMarHUTHast UHAYKLIVS)
M0 OINMUCAHUI0 MX XapaKTepHbIX CBOWCTB U HAa OCHOBe OIIbITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (pHU3UUeCKOe SIBJIEHUE;

pacrio3HaBaTh MpOSIBJI€HHWe U3YUYeHHbIX (U3UUECKUX SIBJIEHMM B
OKpy’)KarllleM Muype, B TOM uuc/ie (U3NUeCKUe SIBJIEHUSI B TPUPOJE:
TOBEPXHOCTHOe HaTshKeHWe W KalwIsipHble SIBIeHUST B TIPUPO/Ie,
KpUCTa/Ulbl B TIpupofe, usiydyeHre ConHLa, 3aMep3aHue BOJOEMOB,
Mopckue 6pusbl, 06pa3oBaHUe POChl, TYMaHa, UHesi, CHera, 31IeKTpUuecKue
siBJIeHUs1 B aTMmocgepe, 3/JeKTPUUeCTBO >KUBBIX OPraHU3MOB, MarHUTHOE
roJie 3eMJ/iH, Aiper( MoJIr0COB, POJIb MarHUTHOT'O MOJIS JJ/151 J)KU3HU Ha 3eMJie,
MOJIIPHOE CHsIHWe, TIPA 5TOM TEepeBOJUTh MPaKTUUeCKYH 3ajauy B
yueOHYI0, BBIIEJIATH CYIIIeCTBEHHbIE CBOMCTBA (MPU3HAKU) (HU3HUECKHX
SIBJICHUU,

OTMChIBaTh U3yueHHble CBOMCTBA Tel U (PU3MUecKue SIBIeHHs, UCTIOb3Ysi
¢du3rueckre BeUUMHbBI (TemrepaTypa, BHYTPEHHSISI SHepPIusi, KOJMUeCTBO
TEIUIOThl, YJe/lbHasg TeINJIO8MKOCTb BelllecTBa, YyJenbHas TeIuioTa
TUIaB/ieHus, y/le/ibHasi TeIyioTa Mapoobpa3oBaHusi, y/ie/lbHasi TeIyioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeuCTBUS TeII0BOU



MallIMHbI, OTHOCUTE/IbHAsI BIAKHOCTh BO3/1yXa, 3/IeKTPUUECKUM 3apsif], Cr/ia
TOKa, SJeKTPUYECKOe HarpspkKeHHe, COMpOTUB/IEHWe TIPOBO/IHHMKA,
y/leJIbHOe COTIPOTUBJ/IEHHE BellleCTBa, paboTa U MOII[HOCTh 3/IEKTPUUECKOTO
TOKa), TIpU ONMCAaHWU [PAaBWIbHO TPAKTOBaThb (PU3NUECKUNA CMBIC/
WCTIO/Th3yeMbBIX Be/TMUMH, 0003HaueHUs ¥ eMHULIbI (PU31UeCKUX BeTUUMH,
HaxoJuTh (OPMYJIbI, CBSI3bIBAIOLIME [aHHYH (DU3MYECKYH0 BEMUMHY C
JPYTMMM BeJIMYMHAMH, CTPOUTh TpaUKyd HM3YUeHHbIX 3aBUCUMOCTeN
(hU3MUYeCKUX BEJIMUUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJeHUSI U TIPOLIeCChI,
VICTI0JIb3ysi OCHOBHbIE TIOJIO)KEHUS] MOJIEKYJ/IIPHO-KMHETUYECKON TeOopUuu
CTPOeHMs BellleCTBa, MPUHLIUN CYMNepro3vldy mnoJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsifia, 3aKoH OMa /ijis yyacTKa ey, 3aKOH
Ixoynsi—JleH1a, 3aKOH COXpaHeHUs1 SHePruu, MPU 3TOM /laBaTh CJIOBECHYIO
(hOpMy/TMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTUueCcKoe BhIDa’KeHUE;
00BSICHATbL (hU3UUeCcKre MpOoIeCChl M CBOMCTBA Teld, B TOM UWC/Ie U B
KOHTEKCTe CUTyalUd MPaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BbISBISTh
TIPUUMHHOC/Ie/ICTBEHHbIE CBSI3H, CTPOUThH 00BsiICHEHUe U3 1-2 JTorudecKux
IIarOB C OIMOpOW Ha 1-2 u3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(hr3MUeCKUX 3aKOHOB WA 3aKOHOMEPHOCTeW;

pelaTh pacuéTHble 3ajauu B 2—3 [EeUCTBUS, MCIOAb3ysl 3aKOHbI U
dbopmyibl, CBsi3bIBalOIMe (DU3MUECKre BeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSL 3a/lauyM 3aluChiBaTh KPAaTKOe YCJ/IOBHE, BBISB/STh HEJOCTaTOK
JAHHBIX [T pellleHusl 3a7jaud, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HeoOXoJuMble i €€ pelleHus, TPOBOAWUTbL PACUéThl W CpaBHUBATh
roJiydyeHHOe 3HaueHue (PU3NUecKol BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TpOO/ieMbl, KOTOpble MOJKHO pelIdTb TIPU TTOMOLIU
(U3MUeCKUX MeTO/IOB, HWCIOJIb3ysl OMNMCaHWe HWCC/Ie/JOBaHUs, BbIJESITh
TpoBepsieMOe  TpeJATo/Io’KeHWe, OLIeHWBaTh [PaBUIBHOCTh TMOPSiAKa
TIpPOBe/IeHUs] UCC/Ie[OBaHUsl, ie/laTh BbIBO/bI;

TIPOBOIUTL  OMBITHI 1O HabOMoAeHU0 (U3NUeCKUX SIBJI€HHUN WU
(U3MUeCKUX CBOMCTB Tesl (Kalu/uIsipHble SIBJIEHHs], 3aBUCUMOCTb [J]aB/IeHUSI
BO3/lyXa OT ero o0béMa, TeMIiepaTypbl, CKOPOCTU TIPOI[ecca OCThIBAaHUSA U
HarpeBaHus TIpM M3/IyUeHMM OT I[BeTa W3/ydaroieu (IOr/olaroiei)
TOBEPXHOCTH, CKOPOCTh MCIHAapeHUsl BOJbl OT TeMrepaTypbl XXUAKOCTU U
TJIOIIAI €€ TIOBepXHOCTH, 3/eKTpu3allds TeJl U B3auMO/elCTBUe
3/IEKTPUYECKUX  3apsifloB, B3aUMOJENCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3aliusi MarHUTHBIX T0Jiell TIOCTOSIHHbIX MAarHWUTOB, [euCTBUS
MarHuMTHOTO MO/l Ha TPOBOAHUK C TOKOM, CBOWCTBA 3/IEKTPOMAarHUra,
CBOMCTBa 3/IEKTPOJIBUraTesisi IOCTOSIHHOTO TOKa): (hOpMYy/MpPOBaTh



TIpoBepsieMble TIPeATIONI0XKeHHs], COOMpaTh YCTAHOBKY U3 TIPeI0KeHHOTO
000py/I0BaHusl, OMKCHIBATh X0/ OTbITa U (HOPMYIUPOBATh BHIBOAbI;
BBITIO/THSITH MPsIMble U3MepeHusi TeMriepaTypbl, OTHOCUTE/bHOU B/IaXKHOCTH
BO3/lyXa, CWIbl TOKa, HalpsbDKeHWs C HCI0/Ib30BaHHeM aHa/IorOBbIX
nprbOpOB ¥ JATUMKOB (PU3MUECKUX BeJMYMH, CPABHUBATh pPe3y/IbTaThbl
M3MepeHUi C yUETOM 3a/]JaHHOM abCOMFOTHOM MOTPelTHOCTH;

TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3UUeCKOU Be/IMUKHBI OT
JPyroii € UCHOAb30BaHMEM TMPSMbIX H3MepeHui  (3aBUCHMMOCTb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /yIWHbI, TUIOLIA[U T10NepevyHoro
CeyeHUs U yZeJIbHOTO COTIPOTHBIIEHHUS BellecTBa MPOBOJHUKA, CUJIbI TOKaA,
WAyLIero uepe3 TIPOBOAHUK, OT HamlpsyKeHUsI Ha TMPOBOJIHUKe,
UCC/IeJOBaHUe  T0C/e/JOBaTe/IbHOTO UM Tapajule/IbHOTO  COeMHEeHUH
TIPOBOIHUKOB): TUTAHMPOBATb HCC/Ie[jOBaHWe, COOMpaTh YCTAHOBKY U
BBITIOJIHATb W3MepeHus, C/eflysi MNpeJIo’KeHHOMY IiaHy, (UKCUpOBAaThb
pe3yJibTaThl MOJyYeHHOW 3aBUCHMMOCTU B BU/Jie Tab/ull U rpauKOB, JienaTh
BBIBO/IbI 110 pe3y/ibTaTaM MCC/Ie[JOBaHMUS;

TIPOBO/JIUTh KOCBEeHHble U3MepeHUs (Pu3nueckux BenuuuH (yesbHas
TeTUVIOEMKOCTh ~ BeIlleCTBa, COIPOTHBJIEHWe TIPOBOJHKKA, pabota U
MOILL[HOCTb 3J/IeKTPUUECKOT0 TOKa): TJIaHUPOBaTh M3MepeHUs], CobupaThb
5KCMepUMEHTaIbHYI0 YCTaHOBKY, C/ie[ys Npejl0)KeHHOW WUHCTPYKLUH, U
BBIUUC/IATH 3HaUeHUe BeJINUMHbI;

cobJtro1aTh TIpaBU/ia TEXHUKK 0€301aCHOCTH Ipy paboTe ¢ 1abopaToOpHBIM
obopyoBaHuEM;

XapaKTepU30BaTh TPUHIMIBI  JIeWCTBUS W3yUeHHBIX TNPUOOPOB U
TeXHUYECKUX YCTPOUCTB C OMOPOW Ha UX OMMUCaHUS (B TOM UKCJIe: CUCTEMaA
OTOTUIeHUS JOMOB, TUTPOMETD, MapoBasi TypOrHa, amriepMeTp, BOJbTMET],
CUETUMK 3/IEKTPUUECKOW SHEeprvu, 3/IeKTPOOCBeTUTe/IbHbIe MPUOOPHI,
HarpeBaTe/bHbIe 3/1IeKTPONprUOOpbl  (TIpUMeEpHI), 5/IeKTpUUeCKUe
Tipe/IoOXpPaHUTe/TH, 3/IEKTPOMAarHuT, 3/IeKTPOBUTaTe /b MOCTOSTHHOTO TOKA),
WCTIO/b3ysl 3HAaHUS O CBOMCTBax (M3UUECKUX SIBIEHUM U HeoOXoJuMmbie
(r3nUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTble TeXHUUEeCKUe YCTPOWCTBA U U3MepuTesbHbIe
TIpUOOPHI TI0 CXeMaM 1 CXeMaTUUHBIM PUCYHKaM (JKHIKOCTHBIA TEpMOMET],
TEPMOC, TICUXPOMETpP, TUTPOMETp, J[BUraTe/lb BHYTPEHHEr0 CropaHus,
3/IEKTPOCKOII, PeoCTaT), COCTaB/SATb CXeMbl 3JIEKTPUUECKUX Liered ¢
rocJiefloBaTeIbHbIM U Mapasiie/ibHbIM COeJMHEHWeM 3/IeMEeHTOB, pa3/inyast
yCJ/IOBHBIe 0003HaUeHHsI 37IEMEHTOB 3/IEKTPUUeCKUX Tierleif;

TPpUBOJUTL  TMpuUMepbl  (HaXxoAuUTb  HH(OpPMAIMI0O O  [pUMepax)
MPaKTUYECKOTO HCIO0Mb30BaHUs (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU



JKU3HM J171s1 0OecrieueHyst 6e30rmacHOCTH TpH obpaltieHnu ¢ mpubopamu 1
TeXHUUeCKMMU YCTPOMCTBaMH, COXPaHeHUs 3/J0POBbsl U COO/II0IeHNsI HOPM
5KO0JIOTMUECKOT0 MOBe/IeHHs B OKPY>KaroLer cpeje;

OCYLIEeCTB/IATb TOMCK WH(pOpMaUUd (PU3AUECKOrO0 COJEep)XaHus B
VHTepHeTe, Ha OCHOBe MMEIOLIUXCS 3HAaHUM W MYyTEM CpaBHEHMS
[OTIO/THUTE/IbHBIX NCTOUHUKOB BbIZIe/ISITh UH(POPMALMIO, KOTOpast SIB/ISeTCS
TIPOTHUBOPEUUBON WU MOXKeT ObITh HeI0CTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHUM YueOHBIX 3aZlaHWUi Hay4YHO-TIOMYJ/ISIPHYHO
JUTepaTypy (pU3UUeCKOro CoAeprKaHus, ClIpaBOUHbIe MaTepyaJibl, peCypChl
cetu VIHTepHeT, BJafleTb NpUEMaMM KOHCIIEKTUPOBAHUS  TeKCTa,
ripeoOpa3oBaHys MH(POPMAaIMX 13 OZJHOW 3HAKOBOM CUCTEMbI B [IPYTYIO;
co3/laBaThb COOCTBEHHbIe MHUCbMEHHbIe W KpaTKHWe YCTHbIe COOOIIeHus,
0006miass vHpOpMaLMI0 U3 HECKOJbKMX HWCTOYHUKOB (PU3MUECKOTro
cofilepkaHusl, B TOM uHcC/e MyOJMYHO TIPeJCTaB/sATh pe3y/IbTaThl
TIPOEKTHOW W/ UCCJ/Ie0BaTebCKON [1eATebHOCTH, TP 3TOM I'PaMOTHO
VICTI0/Ib30BaTh M3YYEHHbIM TMOHATUUHBIA anmnapar Kypca (PU3MKY,
COTIPOBOXK/IaTh BBICTYIJIEHHE TIpe3eHTaliew;

NPy BBIMOJIHEHUM YyueOHbIX TPOEKTOB M UCC/e[0BaHWN (U3MUeCKUX
TIPOLIECCOB pacrpefiesiiTb 0053aHHOCTU B TpYyIie B COOTBETCTBUMU C
NOCTaB/IeHHbIMU 3a/lauaMy, CJIe/IUTh 3a BBIIOJTHEHMEM TIaHa [JeMCTBUN U
KOPPEeKTUPOBAaThb €ro, afiekBaTHO OLleHWBaTh COOCTBEHHBIM BK/aJ B
[,esITeJIbHOCTb PYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/E€MCTBHE,
TIPOSIBJIsiS TOTOBHOCTH pa3peliaTb KOH(IUKTHI.

K koHIly oOyueHusi B 9 Kj1acce ripejMeTHbIe pe3y/ibTaThl HA 0A30BOM ypOBHE
JO/DKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUalOIUXCsl YMEeHUIA:

WCII0/Ib30BaTh TOHSATUSL: CUCTeMa OTCUéTa, MaTepuajbHas TOUKa,
TPAeKTOpHsl, OTHOCUTEbHOCTb MEXaHWYeCKOro [BWKeHHUs, AedopMalys
(ynpyrasi, mnjacTuyeckast), TpeHHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHHUe,
HEBECOMOCTh W TIeperpy3Ku, I[eHTp TsDKeCTH, abCOMOTHO TBEp/0e Tero,
L[eHTP TSDKeCTU TBEPAOTO TeJjla, paBHOBeCHe, MexaHHUUeCcKue KojebaHus 1
BOJIHBI, 3BYK, MH()Pa3BYK U y/IbTPa3BYK, 3/IEKTPOMAarHATHbIE BOJIHBI, IIIKa/ia
3JIEKTPOMAarHUTHLIX BOJIH, CBeT, O/IM30pPYKOCTb W Ja/IbHO30PKOCTh,
CTIeKTPbI WUCITyCKaHWS W TIOT/IoNeHus, aib(da, 6eTa- U raMma-u3iyueHus,
W30TOMbI, i/jepHasi SHEPreTHKa;

pa3nuuath siBjieHHWs (PaBHOMEDHOE M HepaBHOMEpHOE MpPSIMOJIMHENMHOe
JBIDKeHUe, DPaBHOYCKODEHHOe TIpSIMOJIMHEeHOe [BKeHWe, CBOOOJHOe
rajieHue TeJsl, paBHOMEPHOe [IBU)KEeHUe 0 OKPY’>KHOCTH, B3aUMO/IeliCTBHe
TeJl, peaKTUBHOe [IBIKeHHUe, Kosie0aTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY)K/IeHHble KoJieOaHuUsl), pe30HaHC, BOJHOBOE JBW)KEeHHe, OTpPa’KeHHe



3ByKa, MPSMOJIMHEHHOe pachpoCTpaHeHue, OTpakeHue W MpeioMJieHue
CBeTa, MMO/THOe BHyTPeHHee OTpa)keHre CBeTa, pa3/ioXkeHre 6esioro cBeTa B
CIIeKTP W CJ0KeHWe CIHeKTpaJibHbIX [[BeTOB, [UCIIepCHs CBeTa,
eCcTeCTBeHHasi paJjM0aKTUBHOCTb, BO3HUKHOBEHWE JIMHEWYATOro CIeKTpa
W3J/lyuyeHuUs ) 10 OMMCaHUIO0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OITbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (P13UUeCcKoe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3UUYeCKUX SIBJIEHUM B
OKpy>XXaroljeM Mupe (B TOM uuc/e (Puanueckue siBJIeHUs] B TPUPOJE:
TIPWIKBBLI U OTJIMBBI, ABWKeHUe TiiaHeT COo/THeYHOW CUCTeMbl, peaKTUBHOE
[BIKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3em/leTpsiCeHUe, CeWCMUYecKhe BOJIHbI, I[yHaMW, 3X0, I[BeTa TeJ,
OTTHYeCKHe SIBIeHHs B TIpUpojie, GHoIoTHUecKoe [eHCTBHE BHAWMOTO,
y/ibTparoseTOBOr0 M PEHTIeHOBCKOTO U3/yueHul, ecTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIy4M, paJMOaKTUBHOE U3JyueHue
TPUPO/IHBIX MHWHEpasioB, [leiCTBHMe PaJUOAKTHUBHBIX W3/lydyeHUN Ha
OpraHv3M 4YeJIOBeKa), MpU 3TOM MepeBOAUTb MPAKTUUeCKyH 3a/auy B
yueOHYI0, BBIIEJIATH CYIIIeCTBEHHbIE CBOMCTBA (MPU3HAKU) (HU3HUECKHX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIe CBOMCTBA TeJl U (pU3NUeCKHe SIBJIeHUs, UCIOJIb3Ys
(u3nMueckre BeJMUUHBI (CpelHsII U MrHOBEHHasi CKODOCTh Tejia IIpU
HepaBHOMEDHOM /IBW)KEHUM, YCKOpeHUe, repeMellleHre, MyThb, YIJIOBas
CKOPOCTb, CWJla TPEeHWs, Cua YNPYroCTH, CUla TSDKECTH, YCKOpeHHe
CBOOOJHOTO TIaJileHusl, BeC Tela, WMITYJbC Teja, WMIY/IbC CUJIBI,
MexXaHhueckass paboTra W MOIHOCTb, TIOTEHI[Ma/lbHAs SHEpPIUs Tea,
TO/IHATOrO0 HaJl TMOBEPXHOCTBIO 3eMJIM, TOTeHLMa/ibHasi SHeprusi CkKaTou
TIPY’KMHBI, KHHeTUUYeCKasi SHePrus, MoHasi MexaHudecKasi SHeprusi, mepuo/
Y YacTtoTa KonebaHWi, ZyIMHAa BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHa,
CKOPOCTh CBeTa, IIOKa3aTejib MpeJOM/IEHUsS Cpefibl), TP OINHWCAHUU
MPaBU/ILHO TPAKTOBaThb (DM3UUECKUM CMbIC] HWCIOIb3yeMbIX BeITUUUH,
0003HaueHWs W eAUHMILIbI (PU3NUYEeCKUX BeJIUYWH, HaXOAUTh (OPMYIJIbI,
CBSI3bIBAKOIIME [JaHHYI0 (DU3NUeCKYH0 BeJIMUYUHY C JPYTMMU Be/IMUMHAMM,
CTPOUTH rpapyKy U3yUeHHbBIX 3aBUCUMOCTeN (PHM3UUYEeCKUX Be/IMUKH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SBJAeHUs] U TIPOLIeCChI,
WICTI0J/Ib3YysI 3aKOH COXPaHEHWs SHEPryH, 3aKOH BCEMMPHOI'O TATOTEHUS,
TIPUHLIAN  CYNepPrHo3uLMA CUJ, NPUHIUMII OTHOCUTEeNbHOCTU [anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHWs UMITYJIbCa, 3aKOHbI OTPaKeHUs U
TIpeJIOMJ/IEHUsT CBeTa, 3aKOHbI COXPaHeHUs 3apsiJOBOr0 U MacCOBOTO UMCesT
TIpU SI/IePHBIX DpeakLHsX, MNpA 3TOM [laBaTb CJIOBECHYH) (POPMYIUPOBKY
3aKOHa U 3aMMChIBaTh €ro MaTeMaThUueCcKoe BhIpayKeHUE;



O0BSICHATh (hU3MUeCKHe TIPOI[eCChl W CBOWMCTBA Tel, B TOM YHC/ie U B
KOHTEKCTe CUTYyal[uii MPaKTUKOOPHMEHTUPOBAHHOT'O XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTb 00bsSICHEHHe 13 2—3 JIOTMUeCKUX
11aroB C OIMOPOM Ha 2—3 W3yYeHHbIX CBOMCTBA (PU3WUYECKUX SIBJIEHUU,
bH3MUeCKrX 3aKOHOB WM 3aKOHOMEPHOCTeH;

pelllaTh pacyéTHbIe 3aiauk (OMUparolrecs: Ha CUcTeMy U3 2—3 ypaBHeHUH),
WCTIOJTb3Ys1 3aKOHBI U (hOpMYJIbl, CBSI3bIBatOIIMe (hr3UuecKre BeJIMUMHBI: Ha
OCHOBe aHaJ/v3a YC/I0BUS 3a/lauy 3alyChiBaTh KPAaTKOe YCIOBHeE, BbISIB/STh
HeZIoCTaroIIie UM W30bITOUHbIE JaHHBbIe, BEIOMPATh 3aKOHBI U (DOPMY/IbI,
HeoOXOoAuMble [T pellleHusi, TIPOBOAUTb PpacuéTbl U  OLIEHWBATh
PeaTMCTUUHOCTD MOTyYeHHOT 0 3HaueHUsl (PU3nuuecKol Be/TMUrHbI;
pacrio3HaBaTtb TpobeMbl, KOTOpble MOXXKHO peIlUTb TIPYU TOMOIIH
bU3MUeCKUX MEeTO/IOB, WCIIO/b3ysl OMHCAHWe HCCIe/JOBaHUs, BbIE/ATh
TpoBepsieMOe  TIPeATIO/IO’KeHHe, OlleHWBaTh IIPABWIBHOCTH  TOpsJKa
MpOBeJleHUs1 ~ MCC/Ie[iIoOBaHUs, JieJlaTb  BbIBO/IbI, HWHTEPIPeTHUPOBAaTh
pe3y/bTaThl Hab/IFOeHUH U OTIBITOB;

TIPOBOIUTh  OTBLITHI 1O HabOmoZeHu0 (U3NUeCKUX SIBJIEHUN WU
¢du3nueckux CBOWCTB Tes (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHHUsl SHepruM, 3aBUCUMOCTb Tiepyuofia KosebaHui MpPY>XUHHOTO
MasiTHMKa OT MacChl Ipy3a U KECTKOCTH MPY>KWHbI U HE3aBUCUMOCTb OT
aMIUIATY/IbI MaJsibiX KoJ/ie0aHUi, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pa3/iokeHue 6esloro cBeTa B CIEKTP, M3yueHHe CBOWCTB M300pa)keHHUs B
TJIOCKOM 3epKajie U CBOWCTB M300pakeHUsi TipegMeTa B cobuparolieit
nvH3e, Hab/rofleHre CIUIOUIHBIX U JMHeWYaTbIX CIeKTPOB W3/Ty4eHusi):
CaMOCTOATEJIbHO ~ CcoOMpaTh yCTAaHOBKY W3 M30BITOUHOro Habopa
o0opy/ioBaHusl, OMMChIBAaTH XOJ  OMbITa W €ro  pe3yJbTaThl,
(hopMy/UpOBaTh BBIBO/bI;

TIPOBO/IUTh TIPY HEOOXOANMOCTU CEpPUI0 TIPSIMbIX U3MepeHUi, orpezeisisi
cpefiHee 3HaueHHWe U3MepsieMOill Be/MuMHbI ((hOKyCHOe pacCTosiHue
cobuparoieli  MH3bI), 0OOCHOBBIBAaTH BBIOOp cIocoba wW3MepeHust
(u3MepuTeNIBLHOTO MpHOOpa);

MIPOBOJUTL  UCC/AEe[0BaHME 3aBUCUMOCTEN (U3UUeCKHUX BeMUUH C
WCTI0/Th30BaHKEM TPSIMBIX M3MepeHUH (3aBUCUMOCTD TTYTH OT BpDeMeHH TPy
DPAaBHOYCKOPEHHOM [IBIKeHWM 0e3 HauanbHOW CKOPOCTH, Tepuoja
KosiebaHMII MaTeMaTHM4eCKOro MasiTHMKa OT [J/JMHbl HUTH, 3aBUCUMOCTHU
yria OTpa)KeHusi CBeTa OT yrja MaJeHusi U yrJja IpejioM/IeHus1 OT yrja
nafieHyst): TUIAHUPOBATh HCC/e/JOBaHWe, CAMOCTOSTEThHO COoOupaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/ibTaThl TOAyYeHHOW 3aBUCUMOCTHU



bu3nUecKux BeMUUWH B BHe TaOmuil v rpadMKOB, Zie/aTh BHIBOABI TI0
pe3yJsibTaTaM UCC/ie[JOBaHUS;

TIPOBO/IUTh KOCBEeHHble H3MepeHUs (U3UUeCKMX BeJUYUH (CpeHss
CKOPOCTb ¥ YCKOpeHHe TeJia IPU PaBHOYCKOPEHHOM /IBW)KEHUU, YCKOpeHue
cBOOO/IHOTO TMajieHusi, JKECTKOCTb TIPY)XKWHBI, KO3(h(UIMeHT TpeHUus
CKOJIb)KEHUS, MeXaHuuecKass paboTa M MOIIHOCTb, 4YaCTOTa W TEePUO[,
KonebaHWM MaTeMaTUueCKoro U TIPY>KUHHOTO MAasTHUKOB, OITHYecKas
cwia cobuparoiljeli JIMH3bI, PaJUOAKTHBHBIA (OH): TUIAHUPOBATh
M3MepeHus, CobupaTh SKCIIepUMEHTA/IbHYI0 YCTAHOBKY W BBITIO/IHSTh
V3MepeHus, Ceflys MpeJ0)KeHHOM WHCTPYKLMM, BBIUKC/ISATH 3HAueHue
BeJIMUMHBI U aHAJTU3UPOBATh MOTyUeHHbIe pe3y/bTaThl C YUETOM 3aJlaHHOM
TIOTPEITHOCTH U3MepeHul;

cobJtro1aTh TIpaBU/Ia TEXHUKH 0€30I11aCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopyaoBaHHEM;

pa3nuyaTh OCHOBHbIE TIPHU3HAKKW M3YUYeHHBIX (U3UUECKUX MOJesei:
MaTepuanbHas TOUKa, abCO/MOTHO TBEpZOE TeI0, TOUEUHBIM HCTOUYHHK
CBeTa, Jiy4, TOHKasi JIMH3a, TiJlaHeTapHasi MO/ieJib aTOMa, HyK/IOHHAsi MOJieJTb
aTOMHOTO $1/1pa;

XapaKTepu30BaTb TIPUHIUIBI  JeHCTBUS U3yUeHHBbIX TPHUOOPOB U
TeXHUUECKUX YCTPOMCTB C OINOpPOM Ha WX onucaHus (B TOM UHUCIe:
CIUAOMEeTp, [aTUMKW TIOJIO)KeHUs], PACCTOSIHUSI W YCKODEeHUs, pakeTa,
9XO0/I0T, OUKH, T[IepucKor, ¢oToarnmapaT, OINTAYECKhe CBETOBOJbI,
CTIeKTPOCKOM, [I03UMeTp, KaMmepa BuibcoHa), WCMOMb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUECKMX sBAeHUA ¢ HeoOXogumble  (HU3NUECKHEe
3aKOHOMEPHOCTY;

WICII0J/Ib30BaTh CXeMbl U CXeMaTUYHble DUCYHKU MU3yUYeHHbIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTE/IbHBIX TTPUOOPOB M TeXHOJIOTUUeCKUX MPOI[eCCOB IPH
pellleHUr  y4eOHO-TIPAKTUUeCKMX  3a/layu, ONTUUeCKHWe CXeMbl s
TIOCTPOeHHs N300pakeHW B TIJIOCKOM 3epKaJjie U cobuparoliieil TuH3e;
MPpUBOJUTL  TMpuUMepbl  (HaXxoAuUTb  HH(OpPMAIMI0O O  [pUMepax)
MPaKTUYECKOTO HCIO0Mb30BaHUsA (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU
YKU3HU 711 obecrieueHuss 6e30macHOCTH TIpU oOpaltieHnu C rpubopaMu 1
TeXHUUYECKUMH YCTPONCTBAMH, COXPaHEeHUs 3/JOPOBBS ¥ COO/TIOZIeHNsI HOpM
9K0JIOTMUECKOT0 MOBe/IeHHs] B OKPY>KaroLlel cpe/e;

OCYIIIeCTB/IATh TIOMCK WH(popMalui  (GU3NUECKOTO COJep)KaHUs B
HTepHeTe, CaMOCTOSITe/IbHO (hOPMYJIUPYsl TIOMCKOBBIN 3aripoc, HaXO/IUThb
MyTU OTpe/ieJieHrsl JOCTOBEPHOCTH T0J/yueHHOM MH(OpMal[Mi Ha OCHOBe
VMMEOLLUXCSl 3HAHUU U [JOTIOJTHUTETbHBIX UCTOUHHKOB;



WCTI0/Th30BaTh TIPY BBITIOTHEHNWY yUeOHBIX 3aJ/l[aHUi HayYHO-TIOMY/ISIPHYIO
uTepaTypy (GU3MYecKoro Coiep>KaHus, ClipaBOYHble MaTepUaJibl, peCypChbl
cetu VIHTepHeT, BafeTb TMpUEMaMH KOHCIIEKTUPOBAaHUS  TEKCTa,
npeobpa3oBaHusi THPOPMALIMK U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe TMChbMEHHbIE W yCTHbIE COOOI[eHHS Ha OCHOBe
vH(MOpMalMM W3 HECKOJbKUX WCTOYHUKOB (PU3NUYECKOTO COJep>KaHuUs,
nmyO/IMUHO TIPeJCTaB/AATh pe3y/bTaThl MPOEKTHOW UK HUCCie/[0BaTe/IbCKON
[leITeIbHOCTH, TPHA 3TOM TIPaMOTHO  MCIIOJIb30BaTb  W3YUYEHHBIU
TIOHSITUMHBIM anmapar K3yuyaeMoro pasjena (U3WKM W CONPOBOXKAAThb
BLICTYIIJIEHWe TIpe3eHTal[ieri C yuéToM ocoOeHHOCTel ayAuTOpUn
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KIIACC
KoinyecTrBo yacos
No HaumeHoBaHMe pa3je/ioB U TeM JneKTpoHHbIe (H(POBEHIE)
KontposbHeie | IIpakTuueckue
n/n NpOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE PecypChl
paboThI padoThI
Pa3zpen 1. ®usuka U eé po/ib B I03HAHUH OKPY’KAKOLero Mupa
1.1 PdusuKa - HayKa 0 pupoze 2 https://m.edsoo.ru/ZJ2UI3BBMX
1.2 Pusryeckre BeJMUMHbI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHayUYHbBIM METO/, TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wtoro no paspeny 6
Pa3zpen 2. IlepBoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
2.1 Crtpoenue BeljecTsa 1 https://m.edsoo.ru/2SJI51M41
BIDKeHHUe U B3aMMO/IeMCTBHEe YaCTH
2.2 A A 3 2 1 https://m.edsoo.ru/ZXDKQLXCC
BellleCTBa
2.3 ArperaTtHble COCTOSIHUS BellleCTBa 2 https://m.edsoo0.rt/ONOVIXY1K
Wtoro no pa3peny 5
Pa3zpgen 3. /IByokeHue U B3aMMO/ieCTBHE TeJl
3.1 MexaHnueckoe ABUKeHHe https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, M/I0OTHOCTb 1 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bugs! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Wroro nio pasgeny 21
Pa3pen 4. /laBneHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB
4.1 Hasnenue. [lepenaua faBieHus TBEPALIMU 3 https://m.edsoo.ru/X0DW367P2



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZJ2UI3BMX

Te/J1aMH, )KUAKOCTAMHU U rda3aMU

4.2 [aBieHue XUAKOCTU https://m.edsoo.ru/2MV XZ0KL4
4.3 ATtmocdepHoe faBieHue 6 https://m.edso0.ru/T7134SXNO
elCTBUE XUJKOCTU Y T'a3a Ha
4.4 A B A 7 3 https://m.edsoo.ru/NFE6OY8SNK
MOTPY’KEHHOE B HUX TeJI0
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa ¥ MOIHOCTH. DHEPrus
5.1 PaboTa ¥ MOIIJHOCTh 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTble MexaHU3MBbI 1 https://m.edsoo.ru/504NQXKX9
5.3 MexaHuyeckast SHeprus 4 1 https://m.edso0.ru/G30454EMT
Wtoro no pa3peny 12
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 1o

I[TPOI'PAMME



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4

8 KV/IACC

HaumeHoBaHMe pa3je/ioB U TeM

Ko/sinuecTBo uacos

JneKTpoHHbIe (1{u¢poBbIe)

Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChl
e padoTbI padoThI
Pa3pgen 1. TerioBble AB/1€HUSA
1.1 CTtpoeHue U CBOMCTBA BelljeCTBa 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruioBbie MPOLECChI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wtoro no paspeny 28
Paszpgen 2. DyieKTpUyeckye 1 MarHUTHbIE IBJICeHUSA
OnekTpruyecKre 3aps/bl. 3apsykKeHHbIe
2.1 P P U/Z[ P 7 1 https://m.edsoo.ru/R4AQORCTQ4
Tesia U UX B3aUMO/IeUCTBUE
2.2 IToCTOSIHHBIN 3/1eKTPUYECKU TOK 20 2 7 https://m.edsoo.rt/PBQBOWS2B
2.3 MarHuTHbIe SIBJIeHUS 6 1 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 OJIeKTpPOMarHuTHast UHAYKLWS https://m.edsoo.ru/7QODS8EL15
Wtoro no pa3peny 37
Pe3epBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOI'PAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM

9 KV/IACC

KonnyecTBo yacos
HanmMeHoBaHMe pa3je/ioB U TeM dnekTpoHHbIe (1{udpoBbIe)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NMporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PecypChl
e paboThbI paboTsI
Pa3pgen 1. MexannuecKue siBJieHUS
MexaHWUeCKOe JBW)KEeHHe U CIIOCO0bI ero
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMUCAHUSA
1.2 B3aumopeiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpaHeHUs 10 https://m.edsoo.ru/SHEC3Y25B
Wtoro no paszeny 40
Pa3jen 2. MexaHH4ecKHe K0/1e0aHus ¥ BOTHBI
21 MexaHWuecKue KojaeOaHust https://m.edsoo0.ru/S5VIGSAI3
2.2 MexaHuyeckye BOHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Wtoro no pa3peny 15
Pa3pgen 3. JyieKTpoMarHMTHOE 110/1€ U 3/IeKTPOMarHUTHbIE BOJIHbI
ONeKTpOMarHuTHoe T10J1e U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3J1eKTPOMarHUTHBIE BOJIHBI
Wtoro no pa3peny 6
Pa3nen 4. CBeToBbBIE SIB/ICHUS
4.1 3aKOHbI pacripoCTpaHeHus CBeTa https://m.edsoo.rt/HBN3NMK2M
4.2 JIVH3bI ¥ ONTUYeCKHe TTPUOOPEI https://m.edsoo.rt/20WNYKRX1
4.3 PasnoskeHue 6eoro cBera B CIIeKTp https://m.edsoo.ru/2Z5AHODTO
Wtoro no pa3peny 15



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/CEOGHRGTL

Pa3pgen 5. KBaHTOBBIE AB/1eHUS

"
5.1 CHYCKAHHE M HOMOMErHe toetd 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrtpoeHne aTOMHOTO s7ipa 6 1 https://m.edsoo.ru/USWX2R61B
5.3 fAnmepHble peakiyuu 1 https://m.edsoo.rt/TMMVY9VSF
Wtoro no pa3peny 17
Pa3pen 6. IToBTOpuTEe 1HHO-00001A0IHIT MOY/TH
6.1 TosToperne 1 obobuerme copepxarns 9 2 https://m.eds00.ru/JKQXVJS8BE
Kypca ¢hu13mKH 3a 7-9 Kiacc
Wtoro no pa3peny 9
OBLIEE KOJIMYECTBO YACOB I10 102 57

I[TPO'PAMME



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/BK5E4AQQ8




ITIOYPOYHOE IVIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypokKa

KosmmyecTBO uacos

Bcero

KonTpo/ibHbIE
padoThI

IIpakTHUecKHU
e padoTsI

J/eKTpoHHbIe U poBbIe
o0pa3oBaTe/bHbIE PeCcypChl

dusrka — HayKa 0 rpupoje. fBneHus
rpupojel. Prsnyeckue sBJIeHUs

https://m.edsoo.ru/35YPBIW5K

MexaHuueckue, TeIlJIOBLIE,
3JIeKTpUUeCKUe, MarHUTHbIe, CBETOBBIE,
3BYKOBBIE SIBJIEHUS

https://m.edsoo.ru/I116U53L6H

du3nyecKkre BeJTUUHHBI U UX Hn3MepeHure

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienoBanue "M3mepeHuve
TeMIlepaTyphbl I[IPY ITOMOLLA
JKAJKOCTHOTO TepMOMeTpa Y ZlaTunKa
Temrieparypbl"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢u3uka u gpyrue ecteCTBeHHbIE
HayK{ U3yvaroT MPUpoJy.
EcTecTBeHHOHay4HbIN MeTOZ, TO3HAHUSI.
Onucanve (pU3NUYECKUX SIBJIEHUM C
MOMOLIbIO MOZiernelt

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccienosanue "lIpoBepka
TUMOTe3bl: 1aJbHOCTh MOJIETA I1apyKa,
TMyI1[eHHOT0 TOPU30HTA/ILHO, TeEM
6onbiiie, ueM O0JIbIIIe BHICOTA TTyCKa"

https://m.edsoo.rv/9YLZITEMU

Crpoenue BerjectBa. OIbITHI,
J0Ka3bIBaroL1e JUCKPETHOe CTPOeHHe
Bell|eCTBa

https://m.edsoo.ru/F5PU40LYR



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/35YPBIW5K

8 JBWKeHue yacTuL| BelecTsa https://m.edsoo.ru/HQ31SN1F3
Ypok-uccienoanue «OIbITHI 110

9 HaOJTI0/IeHHIO TETIOBOTO PaCIIUPeHUsT https://m.edsoo.r/FT87UNTLS
rasoB»

10 ArperaTHble COCTOSIHUS Bell[eCTBa https://m.edsoo0.rt/STRDWACXM
B3anMocBs3b MeXy CBOMCTBaAMHU
BelL[eCTB B pa3HbIX arperaTHbIX

11 COCTOSIHMAX U UX aTOMHOMOJIEKYJISPHbIM https://m.edsoo.rt/AWM1DBI48
crpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJIbI
MexaHnueckoe ABWXeHHe. PaBHOMepHOe

12 https://m.edsoo.ru/3W6CCIHB1
Y HepaBHOMEPHOE JIBIKeHHe

13 CkopocTb. EAMHULIBI CKOPOCTH https://m.edso0o.ru/29GPTJAKL

14 Pacuer nyt! U BpeMeHU [BMKeHHUS https://m.edsoo.rut/PVHMNWAUA
Nuepuus. 3akoH WHepLK.

15 BsaumogencTBue Ten Kak pUurHa https://m.edsoo.ru/KX5510IBX
M3MeHEeHUs1 CKOPOCTU [IBU)KEHUS TeJl
[InoTHOCTH BemjecTBa. Pacuet Macchl U

16 https://m.edsoo.ru/0S71X3DPS
oObeMa Tesia 1o ero TVIOTHOCTU
JlabopaTopHasi pabota «OnpeziesieHne

17 paropHaz p «TPEA https:/m.edso0.r/OH22PX7CX
TJIOTHOCTHY TBEPZOrO TeJia»
Peruenue 3azau no teme "I[110THOCTB

18 " https://m.edso00.ru/50DYVYG49
Bell[eCTBa
Cusia KaK XapakTepucTHhKa

19 B3auMo/eicTus Tes. Cuia ynpyrocTu. https://m.edsoo.r/NV56FY1G2
3akoH I'yka

20 JlaboparopHast pabota «/3yueHue https://m.edsoo.rt/PXXW6DHXE



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/HQ31SN1F3

3aBUCHMMOCTH pacTsbkeHUs (Jedopmaiyn)
TIPY>KUHBI OT TIPUIOXKEHHOM CHJTBI»

21 SIBnenue tarotenus. Cua TsHKeCTU https://m.edsoo.ri/OCWIXFNQE
CBsi3b MeXX/ly CUJIOH TSDKECTH U MacCou

22 Tesia. Bec Tesa. Perenuve 3aziau o reme https://m.edsoo.ru/8PZHPV1YJ
"Cuna TsoKkecT"
Cuia TSDKeCTH Ha TUX IJIaHeTax.

23 APY https://m.edsoo.rt/IM2DOKYLI
®u3nuecKre XxapaKTepUCTHUKHU I1JIaHeT

24 N3mepenue cun. [JuHamomeTp https://m.edsoo.rw/IT1ZGKCKH

25 Bec Tenia. HeBecomocTb https://m.edsoo.rut/UAOISQ8RE
Crno>xeHue IBYX CHJI, HallpaB/IeHHBIX 10

26 . A ?,7 UP https://m.edsoo.ru/L6SNUZVZ8
oZiHOM TipsiMoi. PaBHOZIEUCTBYOIIIas CUIT
Pemrenne 3azsau 1o Teme

27 N . " https://m.edsoo.rt/MKPXDZNX5

PaBHOzeCTBYIO11[ast CUJT

TpeHue CKOIbXXeHUs! U TPeHHe TTOKOSI.

28 https://m.edsoo.ru/TA1TEOSMMH
TpeHue B mpupo/ie Y TEXHUKE
JlabopaTopHasi pabora «/3yueHue
3aBUCHUMOCTH CWJIbI TPeHUS CKOJIbKeHUsI

29 https://m.edsoo.ru/TAQP4B30A
OT CWJIbI [JaB/IeHUs U XapaKTepa
COTIPUKACAIOLIMXCsl TIOBEPXHOCTEN»
PelieHue 3a/1au Ha onpejiesieHue

30 . A . peA https://m.edso00.ru/5YY23XXSD
PaBHOZEMCTBYIOLEN CUJTbI
Peiienue 3azau o temam: «Bec Tena»,

31 «['padrueckoe n300parkeHUe CUI», https://m.edso0o.ru/T9V639RZF
«Cunbi», «PaBHOZIEHCTBYIOIIAS CUJT»

32 KourposibHast pabota o Temaw: https://m.edsoo.ru/PAROSWE4D

«MexaHuueckoe JiBkeHue», «Macca,



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/OCWJXFNQE

IJIOTHOCTBb», «Bec Tena», «['padmueckoe
n3obpakeHue cum», « CUIIbI»

Haenenue. CriocoObl yMeHBIIIEHUS U

33 https://m.edsoo.ru/25TVM1FDL

yBe/TM4YeHUs! IaBIeHUst
aBJIeHUe ra3a. 3aBUCUMOCTD J1aB/IeHUS

34 A . A https://m.edsoo.ru/544YMX9WR
rasa ot o0béma, TemrepaTypbl
Ilepenaua naByieHUs TBEPALIMU TeIAMHU,

35 PeA A PA https://m.edsoo.ru/CG5POSNWO
JKUAKOCTSIMM M Ta3aMu. 3aKoH [Tackarns

aBJieHue B KUIKOCTU U rase,

36 A U,II[ https://m.edsoo.ru/K7T1219UC
BBI3BAaHHOE JIEMICTBUEM CHJIbI TSDKECTH
Pemienuie 3azau 1o Teme «J/laByieHue B

37 A «H https://m.eds0o.ru/UHHCSRB6W
JKUJIKOCTH U Tra3e. 3akoH ITackamnsi»

38 Coob1jarormyecs: Cocypl https://m.edsoo.ru/7HDBMDHR?2

39 IM'uppaBnrueckuii npecc https://m.edso0.ru/67X21L.F396
ManomeTpsl. IToplIHeBOM »KUIKOCTHLIN

40 P p A https://m.edsoo.ru/5G846G718
Hacoc
Atmocdepa 3emu. [TprunHbI
CYII[eCTBOBAHUS BO3AYIIHONM 000/I0UKU

41 ym Ay https://m.eds00.ru/DRQEZPWIM
3emsid. 3aBUCUMOCThb aTMOC(hepPHOro
JlaB/ieHHsI OT BbICOTHI HaJl YPOBHEM MOpsI

42 Bec Bo3zyxa. ATMOoC(epHOe [jaBeHre https://m.edsoo.r/PYRNEDISY
H3MmepeHue atMocgepHOro AaB/IeHU.

43 P (bep A https://m.edsoo.ru/2183TIPD4
OmnsiT Toppuuesum
3aBUCHUMOCTb aTMOC(epHOTo [AaB/IeHUA

44 (bep A https://m.edsoo.rt/YWIJFWMZ1J
OT BBICOTHI HaJl YyPOBHEM MOPSI
Bbapometp-anepous. AtmocgepHoe

45 P P pPouA bep https://m.edsoo.ru/ WBNXTP7GR

[dBJ/IeHHe Ha Pa3/IMYHBIX BBICOTAX



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/25TVM1FDL

46

Pelienue 3az1au o Teme "ATMocdepHoe
JlaBjieHue"

https://m.edsoo.rt/YWVWL5TA1

47

[JencTBUe )XUAKOCTU Y ras3a Ha
MOTPY>KeHHOe B HUX Teso. ApxumezioBa
cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTopHast pabota «OnpeziesieHue
BbITa/IKUBAIOLIeN CUIIbI, IeUCTBYIOIIeN
Ha TeJlo, TIOTPYKeHHOe B XKUIKOCThb»

https://m.edsoo.ru/7U40IDLK2

49

JlabopaTopHast paboTa 1o Teme
«VceejoBaHye 3aBUCUMOCTH Beca Tesia
B BOZle OT 00bEMa Morpy’KeHHOH B
KUAKOCTb YaCTH Tesia»

https://m.edsoo.ru/OUOBGKKSW

50

IInaBaHue Ten

https://m.edsoo.ru/UMAESQ10Y

51

JlaboparopHas paboTa
"KoHCTpyupoBaHue apeomMeTpa Win
KOHCTPYUPOBaHUe JIOJKHU U Ofpe/iesieHue
eé rpy30nogbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Perienue 3as1au o Temam: «I1naBaHue
cyzoB. Bo3nyxonnaBanue», «[laBnenve
TBEPJBIX TeJl, )KUJKOCTeH U ra30B»

https://m.edsoo.ru/R7VHLAG60Q

53

MexaHuuecKasi paboTa

https://m.edsoo.ru/1YIR6J7L5

54

MorgHocTs. EquHALBI MOLLIHOCTA

https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccienoBanue "PacyéT MOIIHOCTH,
pasBUBaeMOM NpU MOJbEME M0
JiecTHure"

https://m.edsoo.ru/GDB065558

56

IIpocTeie MexaHu3MEbI. Peiuar.
PaBHOBecue cui Ha pbluare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbsHas pabora o treme

https://m.edsoo.rt/DWLOWQXQZ



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/YWVWL5TA1

«JlaBrieHre TBepAbIX TeJl, )KUAKOCTeH U
razoB» / Bcepoccuiickast TpoBepoYHast
pabota

58

Pe3epBHbIi ypoK. PaboTa ¢ TekcTamu 1o
Teme «/laBneHue TBEPABIX TeJ,
YKUIKOCTel U ra3oB» / Bcepoccuiickas
rpoBepouHasi paborta

https://m.edsoo.ru/RFCSYB9F8

59

Pbluaru B TeXHUKe, ObITY U MIPUPO/IE.
JlabopaTopHasi pabota «VcciemoBaHue
YC/IOBHI PaBHOBECHSI pblUara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

PerteHne 3az1au 110 Teme «Y CJIOBUS
paBHOBeCHS pblyara»

https://m.edsoo.ru/6AXDHFS8N

61

KosdduriyeHT nonesHoro geicTeus
MexaHu3Ma. JlaboparopHasi pabora
«M3mepenue KII/] Hak/I0HHOM
TJIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Perenue 3azau 1o Teme "PaborTa,
MOILIIHOCTB, KIT1"

https://m.edsoo.ru/VE5XBQLVS

63

MexaHunueckas s3Heprusi. KuHetuueckas
Y TOTeHLualbHast SHeprus

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHeHMs1 MeXaHU4eCKOou
SHepruu

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIepuMeHT 110 Teme
"OKCrnepuMeHTabHOe Orpe/ie/ieHHe
M3MeHEeHUs KUHEeTUUeCKOU U
MOTeHL[Ma/TbHOW SHEePruu Npu
CKaTbIBAaHUU TeJjla 10 HAKJIOHHOM
TJIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC



https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/RFCSYB9F8

KonTponbHast pabota o Teme «Pabora u

66 1 https://m.edsoo.ru/AECZ9T7EC
MOI[HOCTb. DHEPTUs»
Pe3epBHbIii . Pab

67 p" Pt YpOK. Fabota © TeKCT”aMH 1o 1 https://m.edsoo.ru/MJJPGGSA3
Teme ""MexaHUUeCKOe [IBIKeHHe
Pese i1 ypok. Pabota c Tekc 0

68 p,],3HbIH YPOK- £aboTa € TeK TaMIf " 1 https://m.edsoo.ru/XT2SMNZYM
Teme "Pabota. MoIHOCTE. DHeprus

OBIIEE KOJIMYECTBO YACOB T10 68 12

[TPOI'PAMME



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/AECZ9T7EC

8 KV/IACC

Ko/sinuecTBo uacos

Ne J/1IeKTpOoHHBIe BH(pPOBbIe
Tema ypoka KontposbHbie | IIpakTHYeckHn
n/n Bcero oOpa3oBare/bHbIE PeCypChI
padoThI e padoThbI

OcCHOBHBIe M0/I0’KeHUS] MOJIEKYJISIPHO-

1 KWHeTUYeCKOW TeOPUU U UX OIbITHbIe 1 https://m.edsoo.ru/10BIEJ8GQ
TIO/ITBEPXKIeHUS

2 Macca u pa3Mep aTOMOB U MOJIEKY 1 1 https://m.edsoo.rt/OMIN4E3EH
Monenu TBEpAOro, )KUJKOI0 U

3 A DA A . 1 https://m.edsoo.rt/HVW3WMRAS
ra3006pasHOro COCTOSIHUM BelllecTBa
OO6mbsicHeHre CBOUCTB TBEPOTO,
JKUJIKOTO U ra3000pa3HOro COCTOSIHUM

4 A P . 1 https://m.edsoo.ru/DJYTZQHS83
Bell|eCTBa Ha OCHOBe T10JI0’KeHUH
MOJIEKY/IIPHO-KMHEeTUYeCKOU TeOpUU

5 Kpucrannuueckve v amopdHbie Tesa 1 https://m.edsoo.ru/8 G73PVMA40
CMaumBaHue U KallWIISIPHOCTb.

6 1 https://m.edsoo.ru/7XZHOXTSK
IToBepxHOCTHOE HaTsKeHUe

7 TenioBOe paciliipeHue U cKaTue 1 https://m.edsoo.ru/I3N30KS8L
Temneparypa. CBsA3b TeMIiepaTypsl CO

8 paryp paryp 1 https://m.edsoo.ru/5XSV6F15B
CKOPOCTBIO TeIlJIOBOI'O JBV)KEHUsI YaCTUL]
BHyTpenHsist 3Heprusi. CriocoObl

9 yTp P . 1 https://m.edsoo.ru/BBVCI9MHG
V3MeHeHHs1 BHyTPeHHeMN SHepruu

10 Buppl Teruionepesauu 1 https://m.edsoo.ru/WF4J3070P
Ypok-koHbepeHuus "TIpakTrueckoe

11 HCII0/Tb30BaHUE TEIJIOBBIX CBOWCTB 1 1 https://m.edso0.ru/UU910QFZW

BeIIeCTB M MaTepHaJIOB B LEJIAX



https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/10BIEJ8GQ

sHeprocoepexeHus"

12

KonnuecTBO TerioTel. Y Ae/ibHast
TETJI0EMKOCTb

https://m.edsoo.ru/88291DDIZ

13

YpaBHeHHe TeryioBoro HamaHca.
TernooOMeH U TerioBoe paBHOBeCHe

https://m.edsoo.ru/P52QUVQIJE

14

JlabopaTopHas pabota "VccienoBanue
sIBJIeHUs1 TeTyiooOMeHa NP CMeLINBaHUM
XOJIOAHOU U ropsiuer BoZpbI"

https://m.edsoo.ru/FR2N6N5GV

15

PacueT KonmyecTBa TeMIOTHI,
Heo0X0JUMOTr0 JI/Isl HarpeBaHUs Tefa U
BbI/IE/ISIEMOT0 UM TIPU OXJIaXKJeHUH

https://m.edsoo.ru/JBMRA1APW

16

JlaboparopHast paboTta "Ormpe/ienieHue
y1e/TbHOM TeTI0eEMKOCTH BeljecTBa"

https://m.edsoo0.ru/40IT1ZJAH

17

OHeprusi TOT/IMBA. Y je/ibHasi TeryioTa
CropaHust

https://m.edsoo.ru/683AIXYWS8

18

[InaBneHue u oTBepJeBaHue
KPUCTa/UIMYeCKUX TeJsl. Y le/IbHast
TeruIoTa I/1aB/IeHUs

https://m.edsoo.ru/JHE5A1PJF

19

JlabopaTopHast pabora "OmnpeziesieHre
yZe/IbHOM TeIIOThI MJ1aB/ieHus Jibja"

https://m.edsoo.rt/LCQXVHGHD

20

ITapoobpa3oBaHue U KOHZEHCAIHs.
Wcriapenue

https://m.edsoo.ru/CQG4DQKML

21

Kumnenue. Y genbHast Teriora
rapoobpa3oBaHus M KOH/IeHCAIT|H.
3aBUCUMOCTb TeMIepaTypbl KUTIEHUS OT
aTMocGhepHOro /1aBjieHUst

https://m.edsoo.rv/Y7HDIM2GZ

22

BnakHocTs Bo3ayxa. JlabopaTopHas
pabota "OmnpejenieHrie OTHOCUTETLHOU

https://m.edsoo.ru/7ZKP37W0J1



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/JHE5A1PJF
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https://m.edsoo.ru/J8MRA1APW
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https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/88291DDIZ

BJIQYKHOCTH BO3Ayxa"

23

Perienue 3da44d4 Ha orpeaejieHne
BJI&’KHOCTH BO31yXad

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHLUIIEI pabOThI TEMIOBBIX
neuraresieid. [TapoBasi TypOuHa.
Ilpuraresib BHyTPEHHETO CrOPaHHMsI

https://m.edsoo.ru/6BKWSWYG6

25

KII/I TeryioBoro asurareis. Terniosble
JIBUraTey U 3alliuTa OKpy>Karolei
cpezibl

https://m.edsoo.ru/UJASDRDOH

26

3aKoH COXpaHeHHs 1 TpeBpallleHus
SHEepPrUy B TeIJIOBBIX TpoLjeccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToAroToBKa K KOHTPOILHOM paboTe 110
TeMe "TerioBule sgBeHus1. MIsMeHeHUue
arperaTHbIX COCTOSIHUM BelljecTBa"

https://m.eds00.ru/9AQ53CC7C

28

KontponbHast pabora o Teme
"TerioBnie aBeHUs. MI3MeHeHUe
arperaTHbIX COCTOSIHUM BelljecTBa"

https://m.edsoo.ru/0X03133KU

29

OnexkTpusanus Tes. [IBa poja
3/IeKTPUYECKUX 3apsifioB

https://m.edsoo.ru/9E85KDQMD

30

Ypok-ucciiefoBaHue " OneKTpU3aLus Temn
VHZYKLWel ¥ TIPA COTIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

B3anMozielicTBUe 3apspKeHHbIX TeJl.
3akoH KysioHa

https://m.edsoo.ru/LIJCQZZS9

32

OnekTpryeckoe rose. HanpsykeHHOCTh
3/1eKTprYecKoro nosist. [TpuHumn
CyTIepHO3ULIMU TIeKTPUYECKUX T0J1el

https://m.edsoo0.ru/N79CZGZ1J

33

HocuTenu 3/1eKTpUyecKux 3apsizioB.
OnemMeHTapHbIH 3apsig. CTpoeHHe aToMa

https://m.edsoo.ru/AFOIKADMV
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34

[TpOBOJHUKY U AU3TEKTPUKHU. 3aKOH
CoXpaHeHHsI 3/IeKTPUUYeCKOro 3apsijia

https://m.edsoo.ru/U8JR991PB

35

Perienue 3da44d4 Ha [IpUMEHEHKE CBOMCTB
3JIEKTPUUYECKHX 3daPAJ0B

https://m.edsoo.ru/SXWWOSWJ5

36

ONeKTPUYeCKU TOK, YCJIOBUS €ro
cyiuiectBoBaHusA. VICTOUHHKY
3JIeKTPUUECKOr'0 TOKa

https://m.edsoo.ru/ISIMP3J3M

37

[elicTBUSA 5/1€KTPUYECKOro TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

Ypok-uccienoBanue "JleiicTBue
3/IeKTPUYECKOTr0 T0Jisl Ha IPOBOHUKU U
JU3IEKTPUKA"

https://m.edsoo.ru/ZHMKZM4JU

39

SJ'IEKTPI/I‘IECKI/Iﬁ TOK B MeTa/llax,
XKUOKOCTAX U r'a3axX

https://m.edsoo.ru/E4COOQYPF

40

OJeKTpuuecKasi LeTlb U eé COCTaBHbIe
YyacTH

https://m.edsoo.rt/R9W7KUDDO

41

Cuna Toka. JTaboparopHasi paboTta
"M3smMepeHue U pery/ivpoBaHue CUJIbl
TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

OnekTpuyeckoe HarpspKeHue.
BossT™eTp. JlabopatopHasi pabota
"H3smMepeHue U peryvpoBaHue
HarpspkeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

CormpoTuBieHrHe TPOBOJHUKA. Y [Ie/TbHOe
COMPOTHUBJ/IEHVE BelleCTBa

https://m.edsoo.ru/ESUQ5PC4G

44

JlaboparopHast paboTa "3aBUCUMOCTh
3/IEKTPAYECKOTO COTIPOTUBJIEHUS

TIPOBO/JHUKA OT €ro JIJTUHBI, TI/I0IIa/u
TOTEePeYHOro ceueHus: U marepuasna’

https://m.edsoo0.ru/4JDA8GZNX



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G
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https://m.edsoo.ru/E4C0OOYPF
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45

3aBMCHMOCTb CHUJIbI TOKA OT Hallps>KeHU.

3akoH Oma fij1s1 yuacTKa Lenu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaboparopHast pabota "VccnenoBaHue
3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepe3
PEe3UCTOp, OT COTIPOTUBJIEHHUS pe3UCTOpPa
Y HaTIpsDKeHUd Ha pesuctope”

https://m.edsoo.ru/X5THIN3RM

47

HOCJ’IE,E[OB&TGIIBHOQ U I1apaJljieJIbHOEe
coeJrHeHW ITPOBOJHUKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabopaTopHast pabora "TIpoBepka
TIpaBUJIa CJIOXKEHUS HATIPSDKEHUH TIpU
TI0C/IeI0BaTeIbHOM COeTUHEHUH JBYX
pe3ucTopos”

https://m.edsoo.ru/VQ3VYPOT8

49

JlabopaTopHast pabora "TIpoBepka
rpaBU/Ia JJisl CUJIbI TOKA MpU
rapasijieJlbHOM COeJUHeHUU pe3rCTOpoB"

https://m.edsoo.ru/DPAXG8PZJ

50

PellieHue 3a/1au Ha MpUMeHeHHe 3aKOHa
OMa /151 pa3/IMuyHOTO COeIMHEeHUsT
TIPOBO/IHUKOB

https://m.edsoo.ru/19ZEFKZZ74

51

PaboTa 1 MOIIHOCTb 3/IeKTPUUECKOT0
ToKa. 3akoH [Ixoyns-JleHua

https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHast paboTta "Ormpe/ienieHue
paboThI ¥ MOIIIHOCTH 3/IEKTPUUECKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

D/eKTpUUeCcKue 11eTTH U TIoTpeOuTe M
3/IEKTPUYECKON SHEPTUH B OBITY.
KopoTtkoe 3aMbikaHue

https://m.edsoo.ru/1L3KZ2XLM

54

[TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IEUCTBUE

https://m.edsoo.r/KL1ZHIKQF



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA
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55

Ypok-ucciegoBanue "VM3yueHue nosei
TOCTOSTHHBIX MarHWToOB"

https://m.edsoo.ru/1GL7RJQOR

56

MarauTtHoe 1osie. MardurHoe 1oJie
3eMJI1 M ero 3HaueHue [J1s1 )KU3HU Ha
3emie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroTOBKa K KOHTPOJIBHOM paboTe 1o
TeMe "DJIeKTpruUYecKue 3apsibl.
3apspkeHHbIe Tesa U UX B3aUMO/IeCTBUS.
[TocTosIHHBIN 3/1€KTpUYeCcKri TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonrposnbHas paboTa o Teme
"DneKkTpUueckue 3apsjbl. 3apsKeHHbIe
Tesa U UX B3auMozeUcTBusl. [ToCTOSHHBIN
3/1IeKTprUYeCcKui TOK" / Bcepoccuiickas
npoBepouHasi paboTta

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHbIii ypok. PaboTa c TekcTamu o
TeMe "T10CTOSIHHBIN 3/1eKTPUUeCKUI
TOK" / Bcepoccuiickas mpoBepoyYHast
pabora

https://m.edsoo.rt/EQRLKPT1U

60

OneIT IpcTefa. MarHuTHOE M0J1e
3JIEKTPUUeCKOro TOKa MarHutHoe mnoJie
KaTYLLIKU C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHVe 371eKTPOMarHUTOB B
TexHuke. JlaboparopHas paboTta
"N3yueHue JelCTBUSI MarHUTHOTO TIOJISI
Ha MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.rt/KG8XDIUWD

62

OneKTpoABUraTeb OCTOSIHHOTO TOKa.
Vcrnionib30BaHue 3/1eKTpo/iBUraTesiell B
TEeXHUYECKUX YCTPOMCTBAX U Ha

https://m.edsoo.ru/7VY QQDMFN



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/RTA1IB1C5
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TpaHcriopre. JlabopaTopHasi pabora
"KoHcTpyupoBaHue U u3yueHue paboThbI
sneKkTpoaBurarens"”

OnbiTel Papapes. 3akoH
63 3/1eKTPOMAarHuTHOM UHAYKLUU. [IpaBuio
JleHrja

https://m.edsoo.ru/YSDW34FV0

OnektporeHeparop. CrocoObl OTyUYeHusT
3/IeKTPUYECKOW SHeprUM.
DJIeKTPOCTaHL[UM Ha BO30OHOBIISIEMBIX
VICTOYHUKAaX SHepPruu

64

https://m.edsoo.ru/LM1C70D7A

[ToaroTOBKA K KOHTPOJIBHOM paboTe 1o
65 TeMe "JJIeKTpuYecKre U MarHUTHBIe
sAB/IeHns"

https://m.edsoo.ru/GFS9PNC8B

KonTtposnrHast pabora o Teme

66
"DneKTpuueckrie U MarHUTHLIE SIBJIeHUs"

https://m.edsoo.rt/APBXXTADS

Pe3epBHbIM ypok. PaboTa ¢ TeKCcTamu 110

67
Teme "TerioBele gB/IeHUSA"

https://m.edso0.ru/4B8GKYQ1X

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu 1o

68
TeMe "MarduTHble siBjieHus"

https://m.edsoo.r/ISBHXLLTXX

OBLIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0

9 KV/IACC

KosmmuecTBo uacoB

Ne J/IeKTpoHHBbIe H(pOBbIe
Tema ypoka KontposbHsbie | IIpakTHyecku
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
paboThI e paboThbI

MexaHuueckoe ABwkeHue. MarepuasbHas

1 1 https://m.edsoo.ru/UP3188VCD
TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD

2 1 https://m.edsoo.ru/UWFLOQ33T
MeXaHUYeCKOI 0 JBHKeHHsI

3 PaBHOMepHOe TIpsIMOJ/IMHEHOe JBHKeHHe 1 https://m.edsoo.ru/E65RWOZKO0
HepaBHOMepHOe nipsiMOIMHeHOe

4 IBwxeHue. CpeiHssi U MTHOBEHHas 1 https://m.edso0.ru/L.043PYTGB
CKOpPOCTh
[TpsimosiMHEeHOe paBHOYCKOpPEHHOe

5 P P yCROop 1 https://m.edsoo.ru/8KUYWCHBO
JIBWKeHHe. Y CKOpeHue
CKOpOCTb NIPSIMOJIMHEWHOTO

6 PaBHOYCKOPEHHOTr0 ABWKeHUs. ['papuk 1 https://m.edsoo.rt/HXCDF3ZC8
CKOPOCTH
JlaboparopHast paboTta "Ormpe/ieneHue

7 YCKOpeHUs TeJjia TPy PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBW)KEHHUH 110 HAK/TIOHHOM MJI0CKOCTH"

8 CobopHoe najieHure te. OnbeITel [amunes 1 https://m.edsoo.rt/NMQA4GGEQ
PaBHOMepHOe [IBWKeHUEe 10 OKPY>KHOCTH.

9 [Mepuop 1 yactoTa obpaiteHust. JInHelHas 1 https://m.edsoo.ru/PVRBIDTTH
Y YI7I0Basi CKOPOCTH

10 LlenTpOoCcTpeMuTeIbHOE YCKOpPEHHe 1 https://m.edsoo0.ru/OSLEGWEZY

11 [Tepseiii 3akoH HeroToHA. BekTop cuiiel 1 https://m.edsoo.rt/TADTURL3K



https://m.edsoo.ru/T4DTURL3K
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BTopoii 3akoH HetoTOHa.

12 . https://m.edsoo.ru/5A28NGVEV
PaBHoOgelicTBYIOIIIAS CUila
Tpetunit 3akoH HetoTOHa. Cyrieprio3uiiys

13 P yrep i https://m.edsoo0.ru/XPFY G64RM
cun
PerieHue 3a1au Ha NpriMeHeHUe 3aKOHOB

14 A P https://m.edsoo.ru/GEM2S4HK9
HeroToHa

15 Cwuia ynpyrocrtu. 3akoH I'yka https://m.edsoo.rt/BHBXXRIJQ
Pemtenue 3anau mo teme «Cua

16 https://m.edsoo.ru/HML1AMN12
YIIpyroctm»
JlaboparopHast pabota «OmipejeneHue

17 paTopHaz p «HTPEA https:/m.edsoo.r/T4PAJAFV1
’KeCTKOCTH TIPY>KUHbI»

18 Cuna TpeHus https://m.edsoo.ru/B4WPRAS8I7

19 Perienue 3azsau o teme «Cujia TpeHUsI» https://m.edsoo.ru/PJIDH2DCIT
JlaboparopHast paboTta "Ormipe/ieneHue

20 PATOPHaZ p PeA R https://m.edsoo.ru/C56RD8K X8
Ko3(dduieHTa TpeHUs] CKOTbKeHUsT
Pertenne 3afau 1o Teme "3aKOHBI

21 https://m.edsoo.ru/VT3T38KBU
Hetotona. Cuna ynpyroctu. Cuna TpeHust”
Cuia TSDKeCTH M 3aKOH BCEMUPHOTO

22 TATOTeHUs1. Y CKOpeHre CBOOOJHOTO https://m.edsoo.:u/MEETXGF6Q
rnajieHust
Ypok-koHbepeHLus "[IBrKeHHe Tes

23 BOKPYT I'PaBUTALIMOHHOIO LIeHTpa https://m.edsoo.ru/BLGGQ9259
(Conneunas cucrema). ['anakTuku"
Pemrenne 3aziau 1io Teme "Cuna TsOKeCTU U

24 " https://m.edsoo.ru/VO2GV8YAT
3aKOH BCEMHPHOTO TSITOTeHUs
ITepBast KocMHUUecKasi CKOPOCTb.

25 P P https://m.edsoo.ru/563XRG6ED

HesecomocTs U neperpysku



https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV

26

PaBHOBecue MaTepuasbHON TOUKHU.
AbcomoTHO TBEPO€ Tesio. PaBHOBecHe
TBEPZIOTO TeJla C 3aKPeryiéHHOW 0ChbHO
BpaieHusi. MoMmeHT cuibl. LleHTp
TSDKeCTU

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepua/sbHOW TOUKH.
A6comoTHO TBEPO€ Tesio. PaBHOBecHe
TBEP/IOT0 TeJia C 3aKPerIéHHOU 0ChbI0
BpaieHusi. MoMmeHT cuibl. LleHTp
TSDKeCTU

https://m.edsoo.ru/GAMQWA4SLS

28

Pemtenue 3amau o Teme "MOMEHT CHJIBL.

Hentp TspKecTH"

https://m.edsoo.ru/0QJSN205C

29

[ToaroTOBKA K KOHTPOJIBHOM paboTe 110
Teme "MexaHHUUeCKOe JIBMKeHUe.
BsaumopgeiictBue Ten"

https://m.edsoo.ru/8D7SUV X5]

30

KonTtposnrHast pabora o Teme
"MexaHnyeckoe BUKeHHe.
Bsaumopgeiicteue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tena. IMiynbsc cusibl. 3aKOH
COXpaHEeHUs UMITyJIbCa. YTIpyroe u
Heymnpyroe B3auMO/IeNCTBHE

https://m.edsoo.ru/7PISBWQD?2

32

Perienne 3afau 1o Teme "3akoH
COXpaHeHus1 UMITyJibca"

https://m.edsoo.rt/LOQOGEH8F9

33

Ypok-koH(pepeH1 U "PeakTHBHOE
JIBI)KeHYe B [IpUpoJe U TexHuke"

https://m.edsoo.ru/3UH32H4RL

34

MexaHuueckas pa60Ta U MOIIHOCTb

https://m.edsoo.rt/FCOHVOY XP

35

PaboTa cumbl TSDKeCTH, CHTbI YTIPYTOCTH U

CHJIBI TPE€HUA

https://m.edsoo.rui/Y4H20MDHI
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JlaboparopHast pabota «OmnipeenexHue
paboThI CUJIBI TPEHHMS TIPU PABHOMEDPHOM

36 ° https://m.edsoo.ru/609HFE1P8
JIBYDKEHUH TeJla 10 TOpU30HTaIbHON
TOBEPXHOCTU»
Casi3b 3Hepruu 1 pabotsl. [ToTeHIMaMbHAsS

37 P P H https://m.edsoo.ru/ZIFB7L5EF
SHeprus
Kunetnueckasi sHeprusi. Teopema o

38 . P P https://m.edsoo.rt/WKXL7NXVR
KUHEeTUUYeCKOUW SHepruu

39 3aKOH COXpaHeHH!s SHepruu B MexaHuke https://m.edsoo.rt/FMM2S69EB
JlabopaTopHasi pabora «/3yueHue 3aKoHa

40 parop P Y https://m.edsoo.ru/0TVK8KJIXB
COXPaHEeHHs1 SHePTUn»
KosnebarenbHoe JBMKEeHUE U €T0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTepUCTUKU
3aryxaroiye KojebaHus. BeIHYK/IeHHbIe

42 Y a YRR https://m.edsoo.ru/I3ZKD2M 12
KonebaHusi. Pe3oHaHC
MaremaTHueCKui 1 Mpy>KUHHbIN

43 24 https://m.edsoo.ru/O71PZDM11
MasiTHUKH
Ypok-ucciiefoBaHue «3aBUCUMOCTb

44 riepro/ia KojiebaHW OT XKeCTKOCTU https://m.edsoo.ru/BACA6R4KS
TIPY>KUHBI U MaCChI Tpy3a»
IIpeBpaitienue sHepruu npu

45 pespary pruv mip https://m.edsoo.r/RPN7BUG55
MeXaHUUeCKUX KoeOaHUsIxX
JlaboparopHast paboTa «OmnipeenexHue

46 YaCTOThI ¥ TIepro/ia KoebaHui https://m.edsoo.rw/FV1Y2NUGC
MIPY>KMHHOT'O MasiTHUKa»
JlabopaTopHasi pabora «IIpoBepka

47 He3aBUCUMOCTH Tiepro/ia KojebaHuit https://m.edsoo.ru/6YGEHW8DT

I'py3q, NIOABEIIEHHOI'O K HUTH, OT MdCChI



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/FV1Y2NUGC
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https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/609HFE1P8

rpy3a»

Mexauuueckuie Bo/iHbI. CBOUCTBa

48 MeXaHU4eCcKux BoJH. [Ipofjo/ibHbIE U https://m.edsoo.rt/QHBQ3USXV
rornepeyuHbie BOJIHbI
Ypok-kKoHbepeHLys "MexaHUUecKue

49 BOJIHBI B TBEPZIOM Tesie. CelicMUUecKre https://m.edsoo.ru/6PNOHXSJA
BOJIHBI"
3ByK. PacripocTpaHeHyve u oTpaxkeHue

50 Y poctp P https://m.edsoo.rt/NTZLRXDB5
3ByKa
Ypok-uccnenopanue "HabsogeHue

51 P A A i https://m.edsoo.ru/SRPRGGZV8
3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOThI
I'poMKOCTB 3ByKa ¥ BbICOTA TOHA.

52 P EI https://m.edsoo.ru/AOY3HSN3G
AKyCTUUeCKul pe30HaHC
Ypok-KoHbepeHLys Y IbTPa3ByK U

53 " https://m.edsoo.ru/AU3Z0S07U
HMH(]pa3ByK B MPUPO/Je U TEXHUKE
[ToaroTOBKA K KOHTPOJIBHOM paboTe 110

54 TeMe "3aKOHbI COXPaHEeHHs. https://m.edsoo.ru/7YAJAV57M
MexaHuueckue KojebaHHsI ¥ BOJTHBI'"
KonTtposnbHast paboTa o TeMe "3aKOHBI

55 coxpaHeHMs1. MexaHnueckue KojaebaHus 1 https://m.edsoo.rw/ZVD7Z44VH
BOJIHBI"
DJIEKTPOMarHUTHOE TI0JIe.

56 https://m.edsoo.rt/KAKC7HSCG
ONeKTPOMarHUTHbIE BOJTHbI

57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
Ypok-koHbepeHus "llkana
3/1eKTPOMAarHUTHBIX BOJH. Vcrnosib3oBaHue

58 P https://m.edsoo.ru/7E1J2VY 03

3/1eKTPOMAarHUTHBIX BOJTH /1J1s1 COTOBOM
CcBsI3U"



https://m.edsoo.ru/7E1J2VY03
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59

Ypok-uccienoBanve "V3yueHre CBOMCTB
3/1eKTPOMAarHUTHBIX BOJIH C [IOMOLbIO
MobupHOTrO TenedoHa"

https://m.edsoo.ru/SHN7BSEB4

60

Perienne 3a444 Ha orpeaejieHrne 4aCTOThI
W OJIMHBI 3JIEKTPOMAr HUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

OneKTpoMarHuTHas MpUpo/ia CBeTa.
CkopocThb cBeTa. BomHOBBIE CBOVICTBa
cBeTa

https://m.edsoo.ri/ZFEGOBMGFX

62

Ncrounuku ceeta. [IpsamonvHeriHoe
pacrpocTpaHeHue CBeTa. 3aTMeHUs
ConHija v JIyHeI

https://m.edsoo.rt/NLIADWAXN

63

3aKOoH OTpakeHus CBeTa. 3epKaJia.
Perenve 3a/1au Ha NpriMeHeHWe 3aKOHA
OTpa)keHUsl CBeTa

https://m.edsoo.rt/QONUKCDOB

64

[IpenomseHuve cBeTa. 3aKOH MPeIOMJIEHHUS
cBeTa

https://m.edsoo.ru/NF1PZFEV 3

65

ITonHOE BHYTPEHHee OTpd>Ke€eHHEe CBETA.
Hcnosnb3oBaHMe MOJIHOTO BHYTPEHHET O
OTPA’K€HHUA B OIITUUECKHUX CBETOBOAX

https://m.edsoo.rw/FZ7HV6E2W

66

JlabopaTopHast paborta "ViccienoBaHue
3aBUCHMOCTH yTJIa TIPeJIOM/IeHHUSI
CBETOBOTO JIyya OT yIJia MaJeHust Ha
rpaHuLie "BO3[yX-CTeK10""

https://m.edsoo.ru/R800IT10S

67

Ypok-koHbepeHLus "Vcronb30BaHUe
TIOJTHOTO BHYTPEHHET0 OTPa’KeHUSI:
CBETOBO/[bI, OTITUKOBOJIOKOHHAsI CBSI3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInn3el. OnTuueckas cu/ia JUH3BI

https://m.edsoo.ru/ZV7021.97F

69

[TocTpoeHue n300paykeHN B IMH3aX

https://m.edsoo.ru/MWU2YHLIN



https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/NF1PZFEV3
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https://m.edsoo.ru/SHN7BSEB4

JlaboparopHast paboTta "Ormipe/ienieHue

70 (OKYCHOr0 pacCTOSTHUSI U ONTUUECKON https://m.edsoo.ru/3XTVNZNJJ
CWJIbI COOMparoIIel TIUH3bI"
Ypok-kKoH(pepeHuus "OnTuyeckue

71 P PepeHyy . https://m.edsoo.rt/KKVRKOP3D
JIMH30BbIE TTPUOOPBI

72 I'na3 kak ontvueckas cucrema. 3peHue https://m.edsoo.ru/KP1ACIOPW
Ypok-kKoH(pepeHLus "ledeKTel 3peHus.

73 P Gepeny 'H" ¢ P https://m.edsoo.r/ZKWLQ3CHI
Kak coxpaHuTh 3peHue
Pa3noykeHue 6enoro cBeta B CIIEKT.

74 OmnbiTel HetoTOHA. CrioxkeHue https://m.edsoo.ru/ZPREN4D5V
CreKTpasbHbIX 1{BeTOB. [lucnepcus cBeta
JlaboparopHast paboTa "OTBITHI 1O

a37I0>KeHuIo 6esioro cBeta B CIEKTP U

75 P P https://m.edsoo.ru/ESI8L6TCH
BOCIIPUSAITHIO LIBETa MPeMeTOB IIPU UX
Ha0JII0/IeHUH Uepe3 I[BeTOBbIe GUIbTPHI"
Ypok-nipakTuKyM "Bo/IHOBbIe CBOMCTBA

76 CBeTa: JucIepcus, UHTepdepeHus U https://m.edsoo.ru/A1F3HB8Y9
Iudpakus”
OmnbiTel Pe3epdoppa v niaHeTapHas

77 pdopA P https://m.edso00.ru/P922QVFIV
MO/e/Ib aToMa

78 IToctynate! bopa. Mogesns aroma bopa https://m.edsoo.ru/OBJPHEQG2
Ncnyckanue u norsiomjeHye csera

79 Y B . https://m.edsoo.ru/MILRTHPCO
aToMoM. KBaHThI. JIMHeluyaTbie ClIeKTphl
Ypok-nipakTukym "HabstojeHre crieKTpoB

80 P P " y A P https://m.edsoo.rui/7NCL.NW?296
VICITyCKaHUS

81 PagnoakTHBHOCTE ¥ €€ BU/IbI https://m.edsoo.ru/22H32JWLM

82 Crpoenue aToMHOro szpa. HyknoHHas https://m.edsoo.r/IRVESKOFK



https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/KP1ACI9PW
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MO/Ie/Th

83 PafyoakTrBHbIe rpeBpaljeHus. M30Tormnbl https://m.edsoo.ru/RA796TPSP
Pewenue 3azmau o teme: "PajyoakTUBHbIE

84 " https://m.edsoo.rt/WX2HQP2S6
TrpeBpalLieHUst

85 [Tepuop nonypacnaga https://m.edsoo.rt/WZDJCOE87
Ypok-koHbepeH1us "PajioakKTHBHbIE

86 W3/TyUeHUs B TIPUPOJie, MeULMHE, https://m.edsoo.ru/X1J4002C4
TexXHuKe"
ApepHble peaku. 3aKOHbBI COXpaHEeHUS

87 ACP peaxt P https://m.edsoo0.ri/YOQ2XMKOQ
3apsiZlOBOrO ¥ MacCCOBOTO YuCeT
OHeprus CBsI3U aTOMHBIX si7iep. CBsi3b

88 P AREP https://m.edsoo.ru/NSTEUFIO3
MacChbl U SHEpruu
Pewenue 3azau o teme "fAznepHeie

89 R https://m.edsoo.ru/0D4KHL.Q4T
peakLuu
Peakumu cuHTe3a U fleneHus saep.

90 ! A A p“ https://m.edsoo.rt/RMBFQBND7
Wcrounrku 3Heprun CosHLA U 3BE3]
Ypok-koHbepeH1ys " epHast

91 SHepreTHKa. [lelicTBUs paJu0aKTUBHbBIX https://m.edsoo.rt/QTNWFW90Q
W3/lyYeHU Ha >KUBble OPraHU3MbI"
[ToaroToBKa K KOHTPOJIBLHOM paboTe 1o
TeMe "O/IeKTPOMarHUTHOe I10JIe.

92 https://m.edsoo.ru/TBOXBI9TUQ
OJIeKTPOMarHUTHbIE BOTHBI. KBaHTOBBIE
sAB/IeHUs"
KonTponbHast paboTa 1o Teme
"OneKTpoOMarHMTHoe IoJie.

93 P https://m.edsoo.ru/SUTJAFD6U

OJIeKTPOMarHUTHbIe BOJTHBI. KBaHTOBBIE
aBjeHus"



https://m.edsoo.ru/5UTJAFD6U
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94

[ToBTOpeHue, 0600611eHHe. JTabopaTopHbIe
paboThl o Kypcy "B3aumozeticteue Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHue, 00001IIeHe. PeieHne
pacueTHBIX U KaueCTBEHHbIX 3a7au 1o
TeMe "TeruioBble IpoLeccs!”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpeHue, 00001IeHe. PemieHne
pacueTHBIX U KaueCTBEHHBIX 3a7iau 1o
teme "KII/] TeryioBeIX ABUraTenen"

https://m.edsoo.ru/H7ZHKU30G3

97

[ToBTOpeHue, 06001IeHe. PemieHne
pacueTHBbIX ¥ KaUeCTBEHHBIX 3a7iay 10
teMe "KII/] 31eKTpoyCcTaHOBOK"

https://m.edsoo.rt/ XP2HRNAY4

98

[ToBTOpeHue, 060011eHIe. JTabopaTopHbIe
paboTsI 110 Kypcy "CBeToBbIe siB/ieHUS"

https://m.edsoo.rut/FK30FNRHX

99

IToBTOpenue, 0600611eH1e. PaboTa ¢
TeKCTaMU M0 TeMme "3aKOHbI COXpaHEeHUS B
MeXaHUuKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, 0600611eHKe. PaboTa ¢
TekcTtamu 1o Teme "Kosiebauusa v BOJIHBL"

https://m.edsoo.rt/L3YKVIINT

101

[ToBTOpEHUe, 06061IeHME. PaboTa C
TeKcTaMH 110 TeMe "CBeTOBEIe SIBJIeHUS"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, 060611eHre. PaboTa c
TeKCTaMH 110 TeMe "KBaHTOBas U sfiepHas
¢dusmka"

https://m.edsoo.ru/W7IE16NUS8

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102

27
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ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbPHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kop
NpoBepseMoro
pe3y/bTara

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

1.1

HCII0/1Ib30BATh W3YyUY€HHbIE€ TIOHATHSA

1.2

pa3/inuyaTh SABJ/JI€EHHUA TI0 OIMMCAHUIO HMX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE OIbITOB, JIEMOHCTPUPYIOIIUX /IaHHOe (PU3NUECKOe SIBJIEHUE

1.3

pacro3HaBaTh TMPOSIBIeHWEe U3YyUYeHHbIX (U3NYeCKUX SIBIeHUM B
OKpYy’KarollleM Mupe, B TOM Uuc/Ie (QuU3nueckue siBJieHWsl B NPUPO/e,
TIpU 3TOM IE€PeBOAUTD MPAKTUUECKYIO 3alauy B yueOHYHO, BbIZE/STh

CylljeCTBeHHbIe CBOUCTBA (TpU3HAKKN) (PU3NUECKUX SIBJIEHUM

1.4

OTHMChIBaTh M3yueHHble CBOWCTBA Te/l W (PU3UUYEeCKUe SB/IeHUS,
WCIOJIb3ysl  (U3NUecKre Be/lWYMHbI, TIPU OINUCAHUM TMPaBUIBHO
TPaKTOBaTb (PU3UUECKUI CMBIC/I HCHOb3YeMbIX BeIWYMH, UX
o003HaueHust ¥ eJUHULIbI (PHU3UYeCKUX BeTMUMH, HAXOAUTb (POPMYJIbI,
CBSI3bIBAKOLL[ME  JIaHHY} (PM3UYECKY0 BeIMUMHY C JIpYTMMHU
Be/IMUMHAMH, CTPOMTb TIpadMKud  W3YYeHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘IECKI/IX Be/IMUYHH

1.5

XapaKkTepu30BaTh CBOWMCTBA Tesl, (hr3UuUecKHe sIBJIeHHSI U TPOLIeCChI,
WCIOJIb3ysl M3yUeHHble 3aKOHbl, MPH 3TOM JaBaTh CJIOBECHYIO
(opMy/MpDOBKY 3aKOHa M 3alUCbiBaTb €ro MaTeMaThuyeckoe

BbIpa)KeHUe

1.6

00BSCHATH U3NUeCKre sIBJIEHHs], TIPOLIeCCH M CBOMCTBA TeJl, B TOM
yhc/le W B KOHTEKCTe CUTyalud MpaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBbISB/ISATb IPUUMHHO-C/IeICTBEHHbIe CBSI3W, CTPOUTH
o0bsicHeHMe U3 1 — 2 JIOTMYeCKUX LI1aroB € Oropoi Ha 1 — 2 u3yueHHbIX
cBOMcTBa  (DU3MUECKUX  SIBIeHWHM, (QU3NUeCKMX 3aKOHa WIU

3dKOHOMEPHOCTHU

1.7

peniatb paC‘-IéTHBIe 3a/la4d B 1-2 AeﬁCTBHH, HCI0JIb3yA 3dKOHBI U




(dhopmyJibl, cBsI3bIBatOIMe (DU3MUecKre BeJIMUMHbBI: HA OCHOBe aHa/lu3a
yC/IOBUSI 3a/lauM  3alMCbiBaTh KpaTKoe YCJIOBUe, TOACTaBJATh
(u3uyeckre BeTMUUHbBI B (POPMY/ibl M IPOBOAUTHL PaCU€Thl, HAXOAUTh
CTIpaBOYHBIE JIAHHbIE, HEOOXOAUMBIe [I/IS PellleHHs 3afiau, OlleHUBATh

PealiCTUUHOCTD MOTyYeHHON (pU3nuecKoi BeTMUUHbI

1.8

pacrio3HaBath TPOO/eMbI, KOTOPbIe MOXXHO PELIUTb TIPU TOMOILIA
¢bu3nuecKMx MeTOJOB, B ONWCAHWU MCC/Ie[OBAHUS  BbIJE/ATh
TpoBepsieMoe  MPeAroJioKeHue (rumnotesy), pasivuatb U
VMHTepIpeTUPOBATh MOTyUeHHbIN pe3y/bTaT, HAXOJUTb OLIHMOKU B X018

OIlbIT4, Ae/1IaTh BBIBOJLI IO €ro pe3y/jbTaTdM

1.9

MIPOBO/IUTh OMBITBEI TI0 HAOJIOZIEHHI0 (PU3MUECKUX SIBIEHUM WA
¢u3nuecKMx  CBOWCTB  Tel:  (DOpMy/IMpOBaTb  IIpOBepsieMble
TIPeATIONOXKeHUsl,  cobupaTh  YCTaHOBKY W3  TPe/JIOXKeHHOTO

O60py,ZLOBaHI/IH, 3dIlIMCBhIBATh X0/ OIIbITa U q)OpMYJ'II/IpOBaTb BbIBO/JbI

1.10

BBITIOJIHAThL TIPSIMble M3MepeHUsi C UCMO/b30BaHUEM aHaJOrOBbIX U
U(POBBIX MPUOOPOB, 3aMMChIBaTh TIOKa3aHHsI MPUOOPOB C YYETOM

3a7laHHOM a0COJTIOTHOM MOTPeIIHOCTH U3MepeHUi

1.11

MIPOBO/IUTH UCC/Ie/JOBaHKe 3aBUCUMOCTH 0JHOM (hr31ueCcKoi BeTMUMHbI
OT [pyrOM C WCHO/b30BaHMEM IIPSMBIX HM3MepeHHl, yyacTBOBaTh B
TUIaHUPOBaHUM y4eOHOTO MCC/IeIoBaHMsl, COOMpaTh YCTAaHOBKY U
BBINOJIHATh U3MepeHUs], C/lefiysi Ipei/IoKeHHOMY IJIaHy, (PUKCHpOBaTh
pe3y/bTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYeCKUX BeJIMUYMH B BU/E
TIpe/l/IO’KeHHbIX TabJuL] U TpaUKOoB, JiesiaTh BbIBO/IbI 110 Pe3y/bTaTam

ncciaeg0BaHusA

1.12

MpOBOJWTL KOCBEHHLIE HW3MEDEHHA Cl)I/IBI/IIJECKI/IX Be€JIMUMH, C1eays
Hpe,qHO)KeHHOﬁ WHCTPYKIHWU: TIPU BBITIOJTHEHHUA I/IBMepeHI/Iﬁ COGI/IP&TB
SKCIIepMMEeHTA/IbHYI0 YCTaHOBKY W BBIUYMC/IATH 3HAYEHHE HMCKOMOI

Be/IMYHHBI

1.13

CO6J'I}O,E[aTb MMpaBW/ila TE€XHUKH 0e301macHOCTH pu pa60Te C

nabopaTopHBIM 000pY/J0BaHUEM

1.14

yKas3bIBaTb MPUHLUIbI JeCTBYsI IPUOOPOB U TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh TPHUHLUIMBI JeWCTBUS W3YUYeHHbIX TNPUOOPOB U
TeXHUYeCKUX YCTPOMCTB C IIOMOLLbI0 UX ONMCAHUS, UCIIO/Ib3Ys 3HAaHUS
0 CBOMCTBax (U3MUeCcKUX SIBIeHUM U HeobOXxopumble (rzndeckue

3dKOHBI 1 3dKOHOMEPDHOCTH




1.15

MIPUBOJIUTE TMPUMepbl (HaXOAWUTh HHGOpPMAIMIO O TIpUMepax)
TIPaKTUYeCKOT0 UCTIOIb30BaHus (hU3MUeCKUX 3HAaHUM B TIOBCEHEBHOU
YKU3HU J171s1 0becrieueHust 6e30macHOCTH TIPU o0OpaltieHuH ¢ MprubopaMu
Y TeXHAYeCKUMH YCTPOUCTBAaMH, COXpaHeHHsI 3[I0POBhs U COOJTFOIeHHST

HOPM 3KOJIOTHYeCKOT0 TIOBe/IeHUsI B OKPY>Kalollel cpefie

1.16

OCYIeCTB/ISATH OTOOP MCTOYHMKOB MH(OpMaI[uu B ceTd VIHTepHET B
COOTBETCTBMM C 3a/laHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe
MMERIIUXCA 3HAaHUW M TyTEM CpaBHEHWs] Pa3/IMUHbIX WCTOYHUKOB
BbIZIE/ISITh UH(OPMAaLUI0, KOTOpas $BJSeTCS NPOTUBOPEUMBOM WU

MOJKeT OBITh HeJJOCTOBEPHOM

1.17

WCTI0/Ib30BaTh npu BBITIO/THEHUH yueOHBIX 3aZlaHui
HayuYHOTOIMY/ISIPHYI0 ~ JIUTepaTtypy  (PU3WYEeCKOro  COZeprKaHus,
CrpaBOYHbIe MaTepuasbl, pecypchl ceTu VIHTepHeT, B/iafieTh IPUEMaMu
KOHCITeKTUPOBaHUsI TeKCTa, mpeoOpa3oBaHust MHPOPMAIMK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co37iaBaTh COOCTBEeHHbIE KpAaTKWe MHMCbMEHHbIe U YCTHBIE COODIIeHHs
Ha OCHOBe 2 — 3 HCTOYHUKOB MH(POPMAaLIMK (PU3NUeCKOT0 CO/lepKaHuUs,
B TOM 4uc/ie MyOIUYHO JiesiaTh KpaTKUe COoOOIeHHsl O pe3y/bTaTax
MPOEKTOB WM y4UeOHBIX WCC/IeAOBAaHUM, TIPU 3TOM T'PaMOTHO
WCII0/Ib30BaTh HW3Yy4YeHHbIM TIOHATUWMHBIM anmapaT Kypca (U3HKH,

COIPOBOJK/ATh BBICTYII/IEHHE Mpe3eHTaLei

1.19

TIPY BBIMOJTHEHNH yueOHBIX MPOEKTOB U MCC/IeA0BaHUI PaCIpesiensTh
00513aHHOCTH B TPYIINie B COOTBETCTBUM C MOCTaBAEHHbIMU 3a/lauyaMH,
C/leIUTh 32 BBINOJIHEHWEM I1aHa [eMCTBUM, aJeKBaTHO OLeHUBATh
COOCTBEHHBI BK/IQ[, B [eATeJIbHOCTb TPYIIbl, BBICTPAUBATh

KOMMYHUKaTUBHOE B3aMMO/IeliICTBHE, YUUTHIBAsi MHEHHE OKPY>KatOLLX

8 K/IACC

Kop
NpoBepseMoro
pe3y/bTara

HpOBepHEMbIE npeaMeTHbI€e pe3y/1bTdThl 0CBOEHUA OCHOBHOH
06pa30BaTEJ'leOI‘/'I nporpaMmmbl OCHOBHOI'O 06]].(81"0 06pa3OBava

1.1

HCII0/Ib30BaTh ITOHATHUA

1.2

pa3/inuyaThb SABJ/JIEHHA T1I0 OIMMCAHUIO HMX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIUX JaHHOe (PU3MUeCKoe SIBJIeHUe




1.3

pacriosHaBaTb IpOsIBJIeHWe W3Y4YeHHBbIX (PU3MYeCKUX SIBJIeHUH B
OKpYy’KarollleM Mupe, B TOM UHMC/Ie (U3NUecKue sIBJieHHsl B NPUPO/e,
TP 3TOM TepPeBOAUTh MPAKTUUECKYH 3aZlauy B yueOHYI0, BBIJE/STh

Cyll|eCTBeHHbIe CBOMCTBA (TIpU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OMUCHIBaTh H3y4YeHHble CBOMCTBA Tel W (U3UUeCKHe SIBJIeHUS,
ucnonb3ys (u3dyeckre BeWUYMHBI, TPU  OMMCAHUM TPABUJIBHO
TPaKTOBaTb  (PU3MYECKUM  CMBIC  UCMOMb3yeMbIX  BEJIWYMH,
0003HaueHUst ¥ eVHULBI (HU3NUECKUX BeTWYMH, HAXOAUTEH (DOPMYJIBL,
CBSI3bIBAIOL[ME [JAHHYI0 (U3MYECKYI0 BeIMUMHYy C JpPyTUMHU
BeJIMUMHAMH{, CTPOUTb TpaUKM  M3yUeHHBIX  3aBUCUMOCTeU

q)HBH‘JECKI/IX BeJ/IM4YKH

1.5

XdPaKTepPHU30BaATh CBOMCTBa TeJI, q)HBH‘JECKI/Ie sBJIGHHWA W TMPOLIEeCCHI,
HCII0/Ib3ydd H3Y4Y€HHbIE€ 3aKOHbI, IIpH 3TOM [JaBadaTb CJ/JIOBECHYIO
d)OpMYJ'II/IpOBKy 3dKOHA MW  34dIIMChIBATHL €ro MdremMaTudyeckoe

BbIp@)KEHUE

1.6

00BbsACHATH (hM3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM UHC/Ie U B
KOHTEKCTe CUTyalldd TpPaKkTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/|CTBEHHbIE CBSI3U, CTPOUTH 00BsiCHeHUe 13 1
— 2 JIOTWUYeCKUX IIaroB C MoMoLp0 1 — 2 U3yuyeHHBIX CBOMCTBA

(bu3nYecKux siBeHUH, (HU3UUeCKUX 3aKOHa WU 3aKOHOMEePHOCTH

1.7

pelllaTh pacyéTHble 33auv B 2 — 3 [eHCTBUS, WUCIIO/b3Ysl 3aKOHbI U
(bopMmybl, CBsI3bIBaOLME (PU3MUeCKre BeJTMUMHBI: Ha OCHOBE aHa/lu3a
yCJIOBUS 3a/lauM 3alvChbiBaTh KPaTKOe YCI0BHE, BbISIB/ISATh HEJOCTAaTOK
JAHHbIX [jId pellleHus 3a/jlaud, BbIOMpaTh 3aKOHbBI W (HOPMYIIbI,
HeoOXoZMMbIe [i7Is e€ pellleHus], TIPOBOJUTL PacuéThl U CPaBHUBATh
MOJlyueHHOe 3HaueHue (U3MUeCcKOW BeIWUMHbl C U3BECTHBIMHU

JAdHHBIMKA

1.8

pacrno3HaBaTh MPOOJieMbl, KOTOPble MOXHO PeLIWTh TPU TIOMOIIN
(hM3MYeCKHUX MeTO/0B, UCTIO/b3Ys ONKMCaHUe UCC/Ie[lOBaHUs], BbIe/IATh
NpoBepsieMoe TIPeZTI0/NI0)KeHHe, OLleHUBaTh IPaBUIBHOCTb MOpsiAKa

MpoBeJeHnd NCcjieg0BaHus, Ae/IaTb BbIBOJbI

1.9

MIPOBO/IUTH OIBITHI 10 Hab/MoZeHH0 (pU3NUecKuX sIBJIeHUA WM
¢u3nyeckUx  CBOMCTB  Tel:  ()OpPMYJIMpOBaTh  IpOBepsieMble
NIpeArioNoXKeHusi,  cobupaTh  YCTAHOBKY M3  Mpe/I0KeHHOro

000py/j0BaHUsI, ONUCHIBATh XOZ, OTbITa ¥ (POPMYTMPOBATh BHIBO/IBI




1.10

BBIIOJIHATL TIpPSIMble KM3MepeHHsi C MWCII0/Ib30BaHWeM aHa/IOrOBbIX
npruOOPOB 1 IaTUMKOB (PH3NUECKUX BETUUMH, CPaBHUBATh Pe3y/IbTaThl

W3MepEeHUH C yuéTOM 3a/laHHOM abCOJTIOTHOM MOTPEeIHOCTH

1.11

MPOBOJUTH UCCJIeZI0BaHKE 3aBUCMMOCTH OJHOM (pr3MUeCKOl BeJTMUUHbI
OT JpPYroil C WCIO0J/Ib30BaHWEM TIPSIMbIX W3MepeHui: TJIaHhPOBaTh
WCCc/ieJoBaHUe, COOMPAaTh YCTAaHOBKY U BBITIO/IHATH U3MepeHus1, ClIeays
NpeJi/IoKeHHOMY TJlaHy, (UKCUpPOBAaTh pe3y/bTaThl TOJyUeHHOU
3aBUCMMOCTH B Bujle Tabiul W rpauKoB, [e/aTb BBIBOJBI TIO

pe3y/abTdaTaM HUCC/IeJOBaHUA

1.12

NPOBOJUTh  KOCBEHHble  H3MepeHHs1  (U3UYeCKUX  BeJIUUUH:
TUIAHUPOBAaTh M3MepeHHsi, COOMpaTh IKCIIePUMEHTATBbHYI0 YCTaHOBKY,
cnefysa  TIpeJIO)KeHHOW MHCTPYKLMM, MW BBIYUC/ISATH  3HauyeHHe

BeJIMUYHHbI

1.13

cobmofaTh TIpaBWa TEXHWKW 0e30rmacHOCTH Tpu  pabore C

nabopaTopHEIM 000py/J0BaHUEM

1.14

XapaKTepu30BaThb TIPUHLMUIMbLI [JIeMCTBUS M3yueHHbIX TIPUOOPOB U
TeXHUYeCKHX YCTPOMCTB C OMIOPOM Ha UX OMUCaHUS, UCIT0/Ib3Ysl 3HAHHUS
0 CBOWCTBax (U3MYeCKUX SIBIeHWM U HeobXoaumble (u3nyecKue

3dKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTble TeXHUUECKHWe YCTPOWCTBA U M3MepUTesbHbIe
NpUOOPHI TI0 CXeMaM U CXeMaTHUHBbIM PUCYHKaM, COCTaB/ISITb CXEMbI
3/IeKTPUYECKUX Leredl C Toc/aeoBaTelbHbIM UM Mapasule/bHbIM
COeZIMHEHWEM  JJIEMEHTOB, pa3iuyas  yCJOBHble  0003HAuUeHWUs

3JIEMEHTOB 3JIEKTPUUYECKUX L[el'[eﬁ

1.16

NIPUBOJIUTE TMPUMepbl  (HaXoAWTh HHGOpPMAMIO O TpUMepax)
TIPAaKTUYeCKOT0 UCTIOIb30BaHus (hU3MUeCKUX 3HAaHUM B TIOBCEHEBHOU
YKU3HU J171s1 06ecrieueHust 6e30macHOCTH TIpU 0OpaltieHuH ¢ MprubopaMu
Y TeXHAYeCKUMH YCTPOMCTBAaMH, COXpaHeHHsI 3[I0POBhs U COOJTFOIeHHS

HOPM 3KOJIOTHYeCKOT0 TIOBe/IeHUsI B OKPY»Kalollel cpefie

1.17

OCYIIIeCTBJISITh MOMCK UH(OPMaLK (HU3UUeCKOT0 CO/Iep>KaHUs B CeTH
VHTepHeT, Ha OCHOBe HMEIOLMXCS 3HAaHUW W TyTEM CpaBHEHUs
JIOTIOJTHUTETbHBIX MCTOYHUKOB BbIZIEJIATE WHGOpPMAILMIO, KOTOpasi

SABJIAETCA HpOTHBOpE‘-IHBOfI W/TU MOKET OBITh He,HOCTOBepHOﬁ

1.18

WCTIOMb30BaTh TIPYM  BBITIOJIHEHWM  yueOHbIX 3aJjaHui  Hay4Ho-

TIOMY/IIPHYI0 JIUTepaTypy (hM3MYeCcKOro CoJep)KaHusi, CIIPaBOYHbIE




MaTepuasbl, pecypchl cetd VHTepHeT; BrajeTb TpUEMaMH
KOHCITEKTHPOBaHUs TeKCTa, Tipeobpa3oBaHusi WHPOPMALIMK U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

Co3/1aBaTh COOCTBeHHbIE MMHMCbMEHHBbIe U KpaTKHe YCTHbIe COODIIeHus,
0606mass uHMOPMAIMI0 W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTr0
CoZiep>KaHUsl, B TOM 4UHC/Ie TyO/JMYHO TIpeJCTaB/sATh pPe3y/bTaThl
MPOEKTHOM WM HWCC/ej0BaTe/IbCKOM  /1eATeNTbHOCTH, TP 3TOM
rPaMOTHO MCIIOJ/Ib30BaTh W3YUEHHbIM TOHSATUMHBIM anmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOXXOA4Th BBICTYII/IEHHE HPE3EHTHHHEﬁ

1.20

IIPY BBITOJIHEHWU yueOHBIX MPOEKTOB M MCC/IeloBaHUM (Pr3nUecKux
TIPOLIECCOB pacIipeiesisiTb 00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C
MOCTaB/IeHHBIMU 33/lauaMu, C/IeJUTh 3a BbINIOJTHEHUEM I/1aHa [1eHCTBUM
Y KODPEKTUPOBaThb €T0, afleKBaTHO OL|eHHWBaTh COOCTBEHHBIM BKJIAJ B
JlesITeIbHOCTD IpyNIbl, BbICTpavBaTh KOMMYHHUKaTUBHOE

B3aUMO/IeICTBUE, MPOSIB/Isisi TOTOBHOCTD pa3pellaTh KOH(IUKThI

9 KV/IACC

Kopg
IpoBepseMoro
pe3y/jbTara

HpOBEI_)HEMbIe npeaMeTHbI€ pe3y/1bTdThl 0CBOEHUA OCHOBHOH
06p83OBaTEHbHOﬁ nporpaMmbl OCHOBHOI'O 06]].(@1"0 06pa3OBava

1.1

HCI0J/Ib30BaTh M3yUE€HHBIE TTOHATUSA

1.2

pa3/inuaTh SABJI€EHHA TI0 OIMMCAHUIO HMX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX /IaHHOe (PU3MUeCcKoe SIBJIeHUe

1.3

pacro3HaBaTh TPOsiBIeHWe U3YyUeHHbIX (U3NUYeCKUX SIBIeHUM B
OKpY>KaloIlleM MHUpe, B TOM uuc/ie (u3ndeckue siBJieHUs] B TIPUPO/Ie,
TIPU 3TOM IE€PeBOAUTH MPAKTUUECKYIO 3alauy B yueOHYHO, BbIZE/STh

CylljeCTBeHHbIe CBOUCTBA (TIpU3HAKKN) (PU3NUECKUX SIBJIEHUM

1.4

OTMChIBaTh M3yueHHble CBOWCTBA Te/l W (PU3UUYeCKUe SB/I€HUS,
UCMOb3ysl (pU3MYeCcKre BeMUMHBI, IIPU  ONMCAHUM [PaBUIBHO
TPaKTOBaTb  (M3WYECKU  CMBICI ~ UCMO/b3yeMbIX  BeJMUMH,
0003HaueHus1 U eJUHULIbI (PHU3UYeCKUX BeTMUMH, HAXOAUTb OPMYJIbI,
CBSI3bIBAIOLL[ME JlaHHYIO (DM3UYEeCKy0 BeIMUMHY C JpYIMMHU
Be/IMUMHAMH, CTPOMTb TpaduKud  M3YYeHHBIX  3aBUCHMOCTEM

(bu3MYeCcKrx BeJTMUUH




1.5

XdPaKTepHU30BaATb CBOMCTBa TeJI, (1)I/I3I/I‘-IGCKI/IE sBJIEHHSA W TMPOLIeCCHhI,
HCII0/Ib3ydd HW3Yy4Y€HHbIe 3aKOHbI, IIpU 3TOM [aBaTb CJ/JIOBECHYIO
q)OpMyI[I/IpOBKy 3dKOHA MW  34dIIMChIBATHL €ro MdaTremMaTudyeckoe

BbIp@KEHUE

1.6

00BsACHATH (hM3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM YHC/Ie U B
KOHTEKCTe CUTyaldd MpPaKkTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIE/[CTBEHHbIE CBSI3U, CTPOUTH 00BSICHEHUE U3 2
— 3 JIOTWYeCKuX IIaroB C MOMOLbI0 2 — 3 M3yUeHHBbIX CBOMCTBA

(I)I/I3I/I‘IECKI/IX HBHEHHﬁ, (bI/IBI/I‘-IECKI/IX 3dKOHa W/IK 3dKOHOMEPHOCTH

1.7

peliaTh pacuéTHble 3a/aud (OMUparoluecss Ha cuctemy u3s 2 — 3
ypaBHEHHI1), WUCIO/Mb3ys 3aKOHbl U (OpPMYyJibl, CBSI3bIBaOIIMe
¢u3nuecKkre Be/JWYMHBI: Ha OCHOBE aHa/lv3a YC/IOBUS 3a[aud
3anuchiBaTh KpaTKOe YC/AOBUe, BBbISIBASATH HeJOCTaolyde WU
M30BITOUHBIE JIaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
J/1s1 pellieHusi, MPOBOAUTh PAacuéTbl M OLIeHUBAaTh DPeaMCTUUHOCTD

MOJIy4YeHHOI'O 3HaYeHHUsA Cbl/IBH‘—IECKOf/i Be/IMYHHBI

1.8

pacrio3HaBaTh TPOOJiEMbl, KOTOPble MOXKHO pEIIWTb TPU TIOMOLIA
(U3MUeCKX MeTOZ0B, UCIO/b3Ysl ONUCAHWe MCC/Ie/IOBaHUs, BbIE/SATH
rpoBepsieMoe  TPeATIoJIoKeHHe, OLleHUBaTh IPaBWIBHOCTb TOpsiKa
MpOBE/IeHUs] UCC/Ie[0BaHMs], [ie/laTb BbIBOJbl, WHTEPIPETHPOBAaTh

pe3y/bTaThl HabMIOIEHNH 1 OTILITOB

1.9

MPOBO/IUTh OMBITHI TI0 HaOMOJeHNI0 (U3UUECKUX SIBI€HWW WU
(GU3MUeCKUX CBOWCTB TeJI: CAMOCTOSITEJTbHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOrO Habopa 00Opy/OBaHMS, OIMUCHIBATH XOJ OMbITA W €ro

pe3y/ibTaThl, HOPMYJ/IMPOBATh BHIBO/IbI

1.10

MIPOBOJIUTh TPU HEOOXOAMUMOCTH CEpUI0 TIPSIMBIX H3MEpeHHH,
onpejiensisi cpefJHee 3HaueHWe H3MepsieMol BenuuuHbl ((PoKycHoe
paccrosiHue cobuparoie MH3bI), 000CHOBBIBATH BBIOOP criocoba

r3MepeHusi (M3MepUTebHOTO rpubopa)

1.11

NIPOBOJUTh MCC/Ie/J0BaHHe 3aBUCHMOCTeN (DU3MUYeCKUX BeIUYUH C
WCTIO0/Ib30BaHUEM TMPSIMBIX M3MepPeHUi: IUIaHUpOBaThb MCC/e[0BaHue,
CaMOCTOSITe/IbHO COOMpaTh YCTaHOBKY, (PUKCUPOBaTh pe3y/bTaThl
TIOTy4eHHOM 3aBUCHMOCTU (PH3MYeCKUX BeMWYMH B BUJe TabaMLy

FpaCl)I/IKOB, AeJ1IaTb BbIBOJbI I10 PE€3YyJ/IbTaTdM UCC/I€JOBaHWA

1.12

MMpOBOANTH KOCBEHHbIe HN3MepeHHs (bI/I3I/II—IECKI/IX BeJIM4YnH:




IJIaHUPOBaTh U3MepeHusi, COOMpaTh 3KCIIepUMeHTa/IbHYH0 YCTaHOBKY U
BBIMO/IHATE ~ U3MepeHUs], Cefys IpeJJIOKeHHOM WHCTPYKLIMY,
BBIUMC/ISATh 3HaueHWe BeIWYMHbI U aHaIu3upOBaTh I10JyuyeHHbIe

pe3y/ibTaThl C YUETOM 33/]JaHHOW MOTPELIHOCTA U3MepeHUit

1.13

cobmogaTh TIpaBWa TEeXHWKW 0Oe30rmacHOCTH Tmpu  pabore C

nabopaTopHbIM 000py/J0BaHHEM

1.14

pasiMyaTh OCHOBHbIE€ TIDU3HAKM M3Yy4YeHHbIX (U3MUYEeCKUX Mojesiel:
MaTepHasibHasi TOUKa, abCOTFOTHO TBEDP/[0€ TesI0, TOUeUHbId NCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IlaHeTapHas MOJe/b aTOMa, HyK/JIOHHas

MO/ieJIb aTOMHOTO si/ipa

1.15

XapaKTepU30BaTh MPUHIUIBI JeMCTBUS W3YUEHHBIX TMPHUOOPOB U
TeXHUUYECKHUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUS, UCTIOJTb3Ys 3HAHUSI
0 cBoiicTBax (GU3NUECKUX SBJAEHUM U HeoOXoAuMble GU3NUeCKre

3dKOHOMEPHOCTH

1.16

WCMO/b30BaTh CXeMbl W CXeMaTU4yHble PUCYHKM H3YyYeHHbIX
TeXHUUECKHUX YCTPOUCTB, W3MepUTe/bHbIX  TIpUOOpOB v
TEXHOJIOTUUECKUX TIPOLIeCCOB TIPH pellleHnH y4ueOHO-TTPAaKTHUYeCKUX
3af1ay, ONITUYECKHe CXeMbI ISl IOCTPOeHHsT N300paKeHU B MIOCKOM

3epKasie ¥ cobuparoliei T1MH3e

1.17

NPUBOJUTL  TpUMephbl  (HAaXOJUTh HMHGOPMALMI0 O TPUMEpPax)
MIPaKTUYEeCKOT'0 UCTIO/Ib30BaHUs (hU3UUECKUX 3HAaHUH B TIOBCEIHEBHOM
JKU3HU A1J1s1 0becrieueHrst 6€30MIacHOCTH P 0OpallieHuH ¢ TTpubopamMu
Y TEXHUUECKUMH yCTPOMCTBAMH, COXPAHEHUSI 3ZI0POBbsI U COOJTFO/I€HHUST

HOPM 3KOJIOTHYECKOT0 TIOBe/IeHUsI B OKPY>KaloIlel cpejie

1.18

OCYILIeCTBJISATh MOMCK UH(OPMaLUK (U3UUeCKOro CO/lep)KaHUs B CeTH
WHTepHeT, caMoCTosATeNbHO (QOpMyaupysi TIOMCKOBBIM  3arpoc,
HaxO[UTb IyTH  OMpeje/eHus]  JIOCTOBEPHOCTH  I0JIyUYeHHOU
vH(bOpMallMM Ha OCHOBE WMEIOIIMXCS 3HAHUW U [IOTMOJHUTE/IbHBIX

HNCTOYHHKOB

1.19

WCMO/b30BaTh TP BBIMIOJIHEHWM  yueOHbIX 3aJaHuli  Hay4HO-
MOMYJ/ISIPHYIO JIUTEpaTypy (PU3MUeCcKOro Co/ep)KaHus, CIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu VHTepHeT; BajeTb TpUEMaAMU
KOHCITeKTHPOBaHUs TeKCTa, ripeobpa3oBaHusi MHPOPMALIMK U3 OJHOU

3HaKOBOM CHCTeMbI B IPYT'YIO

1.20

CO31aBaThb coOCTBeHHbIe TMChbMEeHHbIe 1 YCTHbIE COO6H.[EHI/IH Had OCHOBe




WH(pOPMAaLIMK U3 HECKObKUX MCTOYHUKOB (PU3UUECKOTO COZlep>KaHus,
nmy6MyHO TIPe/ICTaB/ISATh pe3y/bTaThl TIPOEKTHOMN U
WCCIIeIoBaTe/TbCKOM /lesITeIbHOCTH, TIPU 3TOM IPaMOTHO UCTIO/b30BaTh
M3y4yeHHbIM TIOHATUMHBIM afnmapaT M3ydyaeMoro pasfena (us3uku u
COTIPOBOXKJATH BBICTYI/IEHUE TIpe3eHTarueli C yuéToM ocobeHHOCTel

ay/JUTOPUU CBEPCTHUKOB

1.21

TIPY BBITIOJIHEHUU YueOHBIX MPOEKTOB U UCC/IeIOBaHUN (HHU3UUeCKUX
TIPOLIECCOB pacIipe/iesisiTb 00513aHHOCTH B TPYIIIie B COOTBETCTBUM C
M0CTaB/IEHHbIMU 3a/lauaMu, C/IeJUTh 3a BbINIOJTHEHUEM T/1aHa [|eHCTBUM
Y KOPPEKTUPOBaTh €ro, afleckBaTHO OIleHWBaTh COOCTBEHHBIN BK/aj B
JesiTe/TbHOCTh TPYTIIIBI, BBICTPaMBaTh KOMMYHHKaTHUBHOE

B3aUMO/IeICTBUE, MPOSIB/Isii TOTOBHOCTD pa3pellaTh KOH(IUKThI




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

7 KIIACC

Kop
pa3jena

Kop

3/IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/lepP)KaHUA

®U3UKA U EE POJIb B TO3HAHVY OKPYXXAIOIIET'O MUPA

1.1

@®u3MKa — Hayka O [pupoge. HABreHWs TPUPOAbI.
du3snyeckre SABJEHUSA: MexXaHWueCcKue, TeIUlOBble,

J3JIEKTpHUYeCKHe, MdrHUTHBIE, CB€TOBbLI€, 3BYKOBbIE

1.2

dusnueckue BelMWuYMHBL.  VI3MepeHue  (pU3NUECKUX
BemunH.  ®usnuueckre  npubopbl.  IlorpemrHocTsb

r3MepeHui. MexxlyHapoHasi CUCTeMa eJUHUL]

1.3

ECTeCTBEHHOHayT-IHBIf/i METO/J| TIO3HaHUA: Ha6J'II-O,E[eHI/Ie,
MOCTAaHOBKA HAYYHOI'O BOIIPOCd, BBIABM)KE€HHE T'HIIOTE3,
SKCIIepUMEHT TII0 TIIpOBEpKe TUIIOTEe3, o0BsICHEeHMe

Ha0J/IF0JaeMOT0 SIBJIEHUS

1.4

OrnucaHve GU3NUYECKUX SIBJIEHUH C TIOMOIIBIO Mo/le/nei

1.5

[MpakTrueckue paboThI:
V3mMepeHune pacCTOSIHUM.
V3mepenure 00bEMa XKUAKOCTH W TBEPZOTO TeJa.
OrnpeziesieHrie pa3MepoB MaJsibIX Tell.
V3mepeHue TeMmnepaTypbl IPU ITOMOLLY KUJAKOCTHOIO

TepMOMeTpa U JlaTurKa TeMIlepaTypsl

ITEPBOHAYAJIbHBIE CBEAEHWA O CTPOEHNN BEIECTBA

2.1

CrpoeHmue BelleCTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mephl.

OHLIT]:I, JAO0Ka3bIBalollye JUCKPeTHOe CTPOEHHWE BeleCTBd

2.2

[BwxeHne yvacTtul] BeljectBa. CBsA3b CKOPOCTU

JBWKEHUS YaCTUL] C TeMIiepaTypou. BpoyHOBCKoOe IBI>XKeHue,

nuddysus

2.3

B3aHMOAEﬁCTBHe UdCTHUL BellleCTBa: IPpUTS>KeHHe 1

OTTa/IKUBaHHe

24

AFpEFaTHbIe COCTOAHHMA BelljeCTBa: CTPO€HHE Iad30B,

JKUJKOCTeM U TBEpABIX  (KpUCTa/VIMYECKMX)  Tell.




B3anmocCBs3b MeXxay CBOMCTBaMU BelleCTB B Pd3HBIX

drperaTHbIX COCTOAHUAX ©W HUX dATOMHO-MOJIEKY/IAPDHBIM

CTpPOEHUEeM
2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
[MpakTryeckue paboTHI:
OueHka [JuaMeTpa aroMa MeTOAOM PpsAfoB (C
WCII0/b30BaHUeM (oTorpaduii).
2.6 OnpITel TI0 HAOIOZEHUIO TEIUIOBOTO PACIIHPEeHUs

rasos.
OnbiTel 10 OOHApY)KeHWI0  JIeHCTBUS ~ CUJI

MOJIEKY/ISIPHOTO TIPUTSDKEHUS

JBVDKEHUE U B3AVUMO/JENCTBUE TEJ

31 MexaHunueckoe JBUKEHHe. PaBHOMEpHOE U
' HepaBHOMEPHOE [IB)KeHUe
39 CkopocTb. CpefiHsii CKOPOCTh TPH HEPaBHOMEDPHOM
' JIBWKeHUU. PacuéT ryTu U BpeMeHU [IBU>KeHUsI
SIBneHue vHeplUMU. 3aKOH WHepIUMU. B3aumopeiicTBre
3.3 Te/ KaK MPUYMHA M3MeHeHUs CKOPOCTH [IBW)KEHUs TeJl.
Macca KaK Mepa UHEepTHOCTH TeJla
3.4 [TnotHOoCT,  BemjectBa. CBA3b  IUIOTHOCTH  C
' KOJINYeCTBOM MOJIEKYJT B eJUHULIe 00bEMa Bell[eCTBa
3.5 Cusia Kak XxapakTepyuCTHKa B3aUMO/IeHCTBUS Tel
36 Cuna ympyroctd U 3akoH I'yka. V3mepeHue cuibl C
' MOMOILIBI0 AUHAMOMETPa
3.7 SABnenue TAroTeHUs U cuia TsoKecTu. CUila TsSHKeCTU Ha
' Ipyrux nnaserax. Bec Tena. HeBecomMocTh
28 Cuna TpeHusi. TpeHve CKOJIb)KeHHUS U TpeHUe IOKOs.
' TpeHue B IpUpojie U TeXHUKe
39 CrioxxeHWe CWJI, HarpaB/eHHBIX MO OJHOMW TPSIMOM.
' PaBHOgeliCcTBYOLLIAs CUJT
[TpakTHueckue paboThI:
310 OrnpesiesieHMe  CKOPOCTA PAaBHOMEDHOTO  JBHKEHUS

(U.IapI/IKa B  JKHMAKOCTH, MOJE/IM  3JIEKTPHUUYECKOI'0

aBTOMOOU/IT M Tak gasee). OmnpezeneHue cpeaHen




CKOPOCTH CKOMb)KeHusi Opycka WM IIapuka TI0
HaK/JOHHOM MIOCKOCTH. OmnpefeneHre  TJIOTHOCTH
TBEP0r0 Tesna. OnbIThI, JIleMOHCTpUpYOIL1e
3aBUCUMOCTb pacTsDKeHus (Jedopmaliii) NpPY>KUHbI OT
NPUIOKEeHHOW cwibl.  OMNbITH,  [€MOHCTPUPYHOLUe
3aBUCHMOCTb CWJIbI TPEHMS CKOJIbKeHMs OT Beca Tejla U

XapakTepa COMpPUKAaCcaroIIUxCst TOBepXHOCTeH

dusruecKye sBeHUS B npupoje: npruMepsl ABM)KEHHUA C

3.11 pa3/IMYHbIMUA CKOPOCTSIMM B JKMBOM M HEXXMBOM MpHUPOJeE,
JleMICTBUe CUJIbl TPEHUS B TIPUPO/IE U TEXHUKE
3.12 TexHUueckre yCTpOWCTBa: JUHAMOMETP, MOAIMITHUKN
JABJIEHUE TBEPIBIX TEJ, )KUJIKOCTEN 1 I'A30B
41 NaBnenue TBépAoro Tema. CriocoObl yMeHBILEHUS U
' yBeJIMYeHUs /1aBIeHUst
49 HaBnenue rasa. 3aBUCUMOCTh JIaB/ieHUs ra3a OT 00béMa,
' TeMIlepaTyphbl
43 Ilepenaua faByieHUs TBEPABIMU TeslaMU, KULKOCTAMU U
' razaMu. 3akoH Ilackassi. [THeBMaTHUeCKye MalluHbI
3aBUCUMOCTh  [IaBIeHUSI  >KUAKOCTH OT  TJyOWHBI
4.4 I'uapoctaTrueckuii mapasiokc. CooOjaroImecs: CoCy/ibl.
['mppaBivueckrie MeXaHU3MbI
Atmocdepa 3emnu u atmochepHoe AaBneHue. [TpuunHbI
s CYIIeCTBOBaHUS BO3AYIIHOW 0000uku 3emsd. OrbIT
' Toppuuenny. 3aBUCUMOCTb aTMOC(EPHOTO /laB/IeHUS] OT
BBICOTBI HaJ| yPOBHEM MOPSI
46 W3mepenre aTmocdepHoro paBneHus. IIpubopbr asst
' r3MepeHusi aTMOC(epHOro JaBieHus
47 [eiicTBUe )XUIKOCTH U ra3a Ha MOTPYKEHHOEe B HUX TeJIO.
' BerTankuBaronias (apxumeoBa) cuia. 3aKkoH ApxvuMe/ia
4.8 ITnaBaHue Tes1. Bo3gyxorniaBaHue
[MpakTrueckue paboTHI:
49 WccnenoBaHue 3aBUCMMOCTHU Beca TeJia B Bojie OT 00béMa

MOTPY>KEHHOW B >KMJKOCTb yacTd Tesa. OrnpejesneHue

BbITA/IKMBAIOIIEN  CW/bl, [JIEWCTBYIOLIEM Ha  TeJo,




NOrpy>kéHHOe B >KUAKOCTb. [IpoBepka He3aBUCHUMOCTH
BbITA/IKMBAKOLEN CU/bl, JEUCTBYIOL[eM Ha Telo B
>KUZKOCTH, OT MacChl Tejia. OMBITHI, IEMOHCTPUPYIOIIHE
3aBUCHMOCTh BBITQJIKUBAIOILEN CUJIbI, JEMCTBYIOLLeH Ha
TEJIO B XKUJKOCTH, OT 00bEMA MOTPYKEHHOM B XKHUKOCTD
yacTU Tela W OT  TUIOTHOCTH  JKUJKOCTH.
KoHcTpyupoBaHue apeomeTpa WIA KOHCTPYHMPOBaHHe

JIOAKHU U oripejejieHne eé pr3OHO,E[’BéMHOCTI/I

dusnueckue SBJIEHUS B npupozje: BJ/IMAAHHE

4.10 aTMoC(epHOro /iaB/ieHUs] Ha )KMBOW OpraHv3M, I/laBaHHUe
pbIO
TexHMueckre yCTpoMcTBa: coOOIaroIMecss COCYAbI,
i1l YCTPOMCTBO BOJOIPOBOJia, TMAPABIMYECKUM Tpecc,

MaHOMeTp, OapomeTp, BbICOTOMep, TOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTb, DHEPI'MI1

5.1 Mexanuueckasi pabora
5.2 MexaHnueckas MOLLIHOCTb
£ 3 [lpocTeie MexaHW3MbI: pbluar, O/0K, HaK/JIOHHAas
' IIJI0CKOCTh. [IpaBuiio paBHOBecCus pbluara
5.4 [TpuMeHeHue MpaBU/ia paBHOBeCHs pbluara K 010Ky
«30/10TOe  TIpaBUIO»  MeXaHUKM.  KosbduimeHT
5.5 T10JIe3HOT'0 eUCTBUS MeXaHU3MOB. [IpocThie MexaHU3MBI
B ObITY U TEXHUKE
5.6 [ToreHuManbHast 3Hepryuy Tesa, NOAHATOrO Haf, 3eMIén
5.7 KuneTtnueckasi sHeprus
- [TosiHas MexaHWuYeckass 3Heprusi. 3aKOH W3MEHeHUs U
' COXpaHeHHs1 MeXaHUUeCKOM SHeprun
[MpakTrueckue paboTHI:
OnpejenieHre paboTbl CUJIbI TPEHUSI TIPU pAaBHOMEPHOM
- JBIDKEHUM Teja II0 TOPWU30HTaJIbHOM TOBEPXHOCTH.

WccnepoBanye yc10BUM paBHOBecHs pbluara. V3mepeHue
KII/I, Hak/IOHHOM IIJIOCKOCTH. VI3yueHue 3aKOHa COXpaHEeHUs!

MeXaHUUeCKOM SHepruu




£ 10 dusuyeckue sBJIIeHUS B IIPUPOJe: pblYarTd B Teje
' yesioBeKa
TexHWueckre yCTPOMCTBA: pbluar, IOABWXKHBIM U
5.11 HeroJBWKHbBINA OJI0KM, HAaK/IOHHAs TJIOCKOCTb, TPOCThIe
MeXaHU3MbI B ObITY
8 KV/IACC
Kop Kop
IIpoBepsiemMble 3/1eMeHTHI CO/iep)KaHHUsA
pasjena 3/1eMeHTa
TEITVIOBBIE ABJIEHUA
OCHOBHBIE  T0JIOKEHUSI  MOJIEKY/ISIPHO-KWHeTUUeCKOU
61 TeOpUM CTPOeHHs BeljeCcTBa. Macca U pasMepsbl MOJIEKYJI.
' OnbeIThl, TNOATBEp)KJAIOLIME OCHOBHbIE  TI0JI0XKEHUS
MOJIEKY/ISIPHOKMHETUUECKON TeOPUU
6.2 Mopenu TBEpAOTro, )KUAKOT0 ¥ Ta3000pa3HOro COCTOSIHUMN
' BellectBa. Kpucraminyeckre u aMmopgHble Tesa
OObsicCHeHHe CBOMCTB ra30B, >KUJKOCTEM U TBEPABIX Tes
6.3 Ha OCHOBe TIOJIO)KEHUN MOJIEKYISIPHOKUHETUUECKON
TeOpUUn
6.4 CmaurBaHue U Kalu/UIpHbIe SBJIeHUs
0 6.5 TerioBoe paciiMpeHue U CKaTve
66 Temneparypa. CBfA3b TeMmrepaTrypbl CO CKOPOCTBEO
' TeTUIOBOT'O [IBAKEHUS YaCTHL]
6.7 BuyTpenHsist sHeprusi. CriocoObl u3MeHeHus1 BHYTPeHHe
' SHepruu: Terionepesaya U coBepileHre paboThl
6.8 Bugpl Terionepesauu: TeryIONpPOBOAHOCTb, KOHBEKLUS,
' V3JIyyeHue
KonmnuectBo  TemsoThl.  YpenbHas — TeIIOEMKOCThb
6.9
Bell|eCTBa
TeruiooOMeH ¥ TeIUIOBOe paBHOBecHe. Y paBHEHHE
6.10
TeryIoBoro OanaHca




6.11

IInaBnenuve u O0TBepAeBaHHUE KPUCTA/VIMUECKHX BEIECTB.

y,[[ e/IbHas TeIlyioTa I1J1aB/IeHUsA

6.12

[Tapoobpa3oBaHrie W  KOHAeHcanus.  VicrapeHwue.
Kurienve. YgenbHass  TeruioTa  IapooOpa3oBaHUsI.
3aBUCUMOCTb TeMIlepaTypbl KUMEeHUs OT aTMOC(epHOro

JlaBJIeHus

6.13

BnaxxnocTs Bo3ayxa

6.14

BHepFI/IH TOI/IMBA. yAEJ'IbHaH TEIl/I0OTa CrOpdHUA

6.15

[TpuHIMITBI  paboThl  TeTuIOBbIX jApwratesneid  KII
TeIVIOBOr0 ABuraresi. TersioBble ABUraTenyd U 3aljyra

OKpYKarolllel cpefibl

6.16

3aKoH COXpPaHEHUA U MpeBpallleHHs SHEPTHUHN B TEIlJIOBbIX

riporieccax

6.17

[TpakTrueckue paboThL:

OmbITel 10 OOHApy)KeHWI0  JeWCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

OmnbITHl MO BBIPAIMBAHMIO KPUCTA/IJIOB TIOBapEHHOU
COJIV W/ caxapa.

OmnbITEI 110 HAOJIFOIEHUI0 TETUIOBOTO PacLIpeHust
ra3oB, )KUAKOCTeHN U TBEPABIX TeJl.

Onpezenenye aBieHys Bo3Ayxa B O6asuioHe mrpuia.

OmnBIThI, JEMOHCTPUPYIOIIVE 3aBUCUMOCTDb JIaBJIEHUS
BO3/lyXa OT ero 00bEéMa U HarpeBaHHUs WM OXJIaXKEeHHSI.

[TpoBepka ruroTe3bl TUHEHHOW 3aBUCUMOCTH [IJTUHBI
CcToNOMKa >XUJKOCTU B TEPMOMETPUUYECKOW TpyOKe OT
TeMITepaTyphbl.

HabmtoeHre n3MeHeHWsI BHYTPEHHEH SHePrvy Teja B
pe3y/bTaTe Teriorniepeiau ¥ paboThbl BHEILIHUX CHJI.

UccnepoBanue SIBJIEHUST TerioooMeHa nipy
CMeLIMBaHWUU XO0JIOAHOW U TOpsiuer BOBI.

OrmpefesieHie  KOJIMYECTBA TETUIOTHI, TTOJyYeHHOTO
BOJIOM TIpU TeryiooOMeHe C HarpeTbiM MeTa//THueCKuM

LATUHAPOM.




OnpepeneHye yJenbHON TeIJIOEMKOCTH BellleCTBa.
VcciemoBanue Tiporjecca UCIapeHysl.
OmnpezienieHrie OTHOCUTETBHON BIaXKHOCTH BO3ZyXa.

OripezienieHye y/ie/IbHOM TeIUIOTHI I/IaBIe€HUs JIbJa.

6.18

dusnueckue sBAEHUs B TIPUPOZie: TIOBEPXHOCTHOE
HaTsDKeHWe W KalwiIspHble sIBJIeHWs B TIPUPO/E,
KPUCTa/UTbl B TIPUPOJe, n3nydeHre CoOJHIIA, 3aMep3aHue
BOJIOEMOB, MOPCKHe Opu3bl; 00pa3oBaHHe POCHI, TYMaHa,

HHed, CHera.

6.19

TexHuueckrMe  YCTPOMCTBa:  KalW/UISIpbl, TPUMepbl
VICTI0J/Ib30BaHUSl KPUCTAJIIIOB, >KUJKOCTHBIA TEPMOMETP,
JlaTUMK TemrlepaTypbl, TepPMOC, CUCTeMa OTOIMJIeHUs
[IOMOB, TUTPOMETpbI, TCUXPOMETpP, IapoBas TypOuHa,

JiBUraTeyib BHyTPEHHEro CropaHusl.

SJIEKTPMYECKUE U MAT'THUTHBIE ABJIEHNA

7.1 OnekTpur3auys Ten. [IBa posia 31eKTpUYeCcKuX 3apsiioB
B3aumogeiicTBre 3apsbkeHHbIX Tel. 3akoH KysoHa
7.2 (3aBUCKMMOCTh CUJIbI B3aUMOZENUCTBUS 3apsDKeHHBIX Tesl OT
Be/IMYMHBI 3apsiZIOB U PaCCTOSTHUS MEX/Y TeJlaMU)
OnekTpuyeckoe 1osie. HanpsykEHHOCTD 3/1eKTPUYECKOTO
7.3 nosisi. TIpyHLMI Cymeprio3uLuu 3/1eKTPUUeCKUX ToJiei
(Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snekTprueckux 3apsiioB. OJieMeHTapHBIN
7.4 s/eKTpuueckuii 3apsj. CtpoeHue atoMa. [IpoBogHUKY 1
J3IeKTPUKHU
7.5 3aKOH COXpaHeHHs 3JIeKTPUUYEeCKOro 3apszia
. ONeKTpUYecKu  TOK.  YCJIOBUSL  CYLeCTBOBaHUSA
' 3JIeKTPUUECKOro ToKa. VICTOYHMKY [TOCTOSTHHOT'O TOKa
S5 [ encTBYS 371eKTPUUECKOro TOKa (TerioBoe, XMMHUUYeCKoe,
' MarHuTHoOe). DJIeKTPUUeCKHUN TOK B )KUJKOCTSIX U rasax
- Onektpuyeckass Lernb. Cwia TOKa. OJIeKTpAUYeCKoe

HanpsKeHre




COHPOTI/IBJ'IEHI/IE MPpOBOJHHKA. y,Z[(EJ'IBHOE COTIpOTHUBJIEHHE

7.9
Bell[eCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
[TocnenoBarenbHOe M Mapajijie/lbHOE — COeIMHeHHe
7.11
TIPOBO/IHUKOB
Pabora W MOIJHOCTb 3/IEKTPUUECKOTO TOKAa. 3aKOH
7.12
[xoyns — JleHna
13 OneKkTpuueckue LeNu U TOTpebuTeNr 3/1eKTpUUecKou
' SHepruu B ObITy. KOpOTKOE 3aMbIKaHHe
[TocTosiHHBIe MarHuThHl. B3anMozeincTBHe MOCTOSIHHBIX
7.14
MarHuToB
715 MarnutHoe mosle. MarHuTHOe T10/Ie 3eM/IM U €ero
' 3HaueHue [/1s )KU3HU Ha 3emiie
716 OmnbIT Opcresa. MarHuTHoOe 11oJ1e 3/1IeKTPUUeCcKOro TOKa.
. [IpuMeHeHHe 3/1eKTPOMAarHUTOB B TEXHUKE
[eiicTBMe MarHWTHOTO TMOJS1 Ha TPOBOJHUK C TOKOM.
717 OJleKTpoJBUraTe/ib MOCTOSSHHOIO TOKa. lcronb3oBaHue
. 3/IeKTpO/iBUTaTe/lell B TeXHUUYECKHWX yCTPOMCTBaX U Ha
TPaHCIIopTe
718 OnbiTel  ®Papagiesd.  SIBneHue  3/IeKTPOMarHUTHOU
' nHaykuuu. [Ipasuso JleHna
OJIeKTporeHeparop. Crioco0Omr MOTyYeHUsI
7.19 3/IeKTPUYECKOW  SHEepruHu. O/NIeKTPOCTaHLIUM  Ha
B0300HOBJISIEMBIX UCTOYHUKAX SHEPTUU
[MTpakTrueckue paboThL:
OmbITHI TIO HAOJTIOAEHUIO /IeKTPU3alMU Tel UHAYKLIVeH
Y TIPY COTTPUKOCHOBEHHH.
790 WccnenoBanne [1eWCTBUSL  37€eKTPUYECKOTO TOJST  Ha

TIPOBO/IHUKH U IN3JIEKTPUKH.
Cbopka ¥ mpoBepka pabOTHI 3/EKTPUUECKOH Iienu
TIOCTOSTHHOT'O TOKa.

W3mepeHue U peryivpoBaHue CUJIbl TOKA.




V3mepeHue 1 peryivpoBaHue HallpsKeHUSI.
WccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UAYILETO uepe3
Pe3UCTOp, OT COMPOTHBJIEHUS PE3UCTOPA U HaNpPsKeHUs!
Ha pe3ucCTope.

OnbITHI, JIeMOHCTPUPYIOLIHEe 3aBUCUMOCTb
3/IeKTPUYECKOr0 COTPOTHB/IEHUS] TPOBOJHUKA OT €ro
JUTUHBI, TIIOLaY TIOTIePeYHOro CeYeHUs: U MaTepuaria.
[TpoBepka TmpaBW/ia C/AOKEHUS HaTpsDKEHWUM  TIpU
1oc/ieZloBaTe/lbHOM ~ COEeIMHEHUM [IBYX Pe3UCTOpOB.
[TpoBepka mpaBu/ia [/s1 CUIbl TOKA TPU IapaijiesbHOM
coeiHeHWW  pe3ucTopoB.  OmpezeneHue  pabOThI
5/IEKTPUYECKOrO0 TOKa, WAYLIero uepe3 pe3UCTOp.
OnpefeneHve  MOIIHOCTU  3/IEKTPUUECKOTO  TOKa,
BbIZle/IsieMOU Ha pesrcTope. VcciieioBaHre 3aBUCUMOCTH
CUJIbI TOKQ, UAYLETO uepes JIaMIOUKY, OT HalpsDKeHUst Ha
Her. Onpenenenue KII HarpeBatens. VccnemoBaHue
MarHMTHOTO B3aUMOJENCTBUSI TIOCTOSTHHBIX MAarHWTOB.
W3yyeHrie MarHUTHOTO T0JIsI IOCTOSIHHBIX MarHUTOB TIPU
uX 00beIMHEHUH U pa3jesieHud. ViccienoBanue AedCTBUS
3JIEKTPUUECKOT0 TOKA Ha MarHUTHYIO CTpesiKy. OmNbIThI,
JIeMOHCTPUPYIOLIUE 3aBUCHMOCTb CUJIbI
B3aUMO/IEMCTBUS KaTYLIKA C TOKOM U MarHUTa OT CHUJIbI
TOKAa W HarpaB/ieHUs1 TOKa B Karyuke. V3ydeHue

AEﬁCTBHH MarHMuTHOI'O IIOJid Ha ITPOBOJHUK C TOKOM.

Kouctpyuposanue v v3yuyeHue paboThI
3/IeEKTPOABUTATEIS. N3mepenne KITA
3J1IeKTPO/JBUTraTeIbHOU YCTaHOBKH. OnbIThI o

HNCC/1eJOBAHUIO SBJIEHUSA BHeKTpOMaFHHTHOﬁ WHAYKIWN:
nccjaegoBaHue VM3MeHEeHMM 3HaueHus u HallpaBJ/IEHUA

VHAYKLIMOHHOTO TOKa

7.21

dusnyeckue sSBAEHUS B TPUPOZE: 3JIeKTPUUeCKUe
sB/ieHUsT B atMocdepe,  MEKTPUUYECTBO  JKUBBIX
OpraHu3MOB, MarHUTHOE T0Jie 3eMJid, Jpeid TO/HoCoB,

POJIb MArHUTHOI'O I10J1d AJIF >)KU3HH Hd BEMJ'IE, I10JIAPHOE




CUdgHHUEe

7.22

TexHUUeCKHWe YCTPOMCTBA: 37eKTPOCKOI, aMIIePMeTD,
BOJILTMETP, PEOCTaT, CUETUUK 3JIEKTPUUECKON SHEPTHH,
3/IEKTPOOCBETUTE/IbHbIE  TPUOOPBI,  HarpeBaTe/bHbIe
3/1eKTPONPHUOOPHI (mpumMepsi), 3/IeKTpUYeCcKHe
NIpeJIOXPaHUTeIM, 3eKTPOMAarHUT, 3JeKTPO/[BUTATeb

IMOCTOAHHOI'O TOKa, reHepaTop IIOCTOAHHOT'O TOKA

9 KJIACC
Kopn
pasgen Kop snemenra IIpoBepsiemMble 3/1eMeHThI COZlepyKaHus
a
MEXAHWYECKUE ABJIEHUA
8.1 MexaHuueckoe [BwkeHue. MarepuanbHasg TOUKa.
' Cucrema otcuéra

8.2 OTHOCUTE/IBHOCTh MEXaHUUECKOTO [IBUKEHUS

8.3 PaBHOMepHOe NpsSIMOJIMHENHOEe JBIKEHUE
HepaBHomepHoe MIPSIMOJIMHEHOe [IBIDKEHNe.

8.4 CpeHsa U MTHOBEHHas CKOPOCTh TeJjla IPY HepaBHOMEPHOM

JIBYDKEHUU
gc Yckopenue. PaBHOyCKOpeHHOe MIPSIMOJTMHENHOe
' [IBIKeHHe
8 8.6 CBobosiHOoe mazienue. OmbIThI ["anmuies

PaBHOMepHOe [BMXeHHe 10 OKpY>XHOCTH. [lepuofn u

8.7 yacrtota obpaiieHusi. JIMHeliHass U yIJyioBasi CKODOCTH.

LleHTpOCTpEMUTE/ILHOE YCKOPEHHE

8.8 [TepBsbIii 3akoH HbrtoTOHA

8.9 Bropoi 3akoH HeroToHa

8.10 Tpetuit 3akoH HbtoTOHA

8.11 [TpyHLMIT CyTIepIrIo3ULIMY CHJT

8.12 Cwia ynpyrocty. 3akoH I'yka

8.13

Cuna TpeHMs: CU/Ia TPeHUsl CKOJIb)KeHUs], CUjla TPeHHUs




IMOKO4, Apyrre BUAbl TDEHUA

Cuma TsDKeCTM U 3aKOH BCEMHUPHOI'o TArOTEHMUH.

8.14 YckopeHre CBOOOZHOTO TMaZieHust
815 [Oewxenve  r1uiaHer  BOKpyr  CosHua.  Ilepsas
. KOCMUUeCcKasi CKOpocTb. HeBecOMOCTh ¥ nieperpysku
PaBHOBecre MaTepyaIbHOM TOUKHA. AGCOMIOTHO TBEpOe
8.16
Teso
8.17 PaBHOBecue TBEpPAOro Tena C 3aKPEIVIEHHOM OChIO
. BpaueHusi. MomeHT cuiibl. LleHTp TsbkecTH
8.18 Nwmnysnsc Tena. U3ameHneHue umrynbca. MMyibC CHAJbI
8.19 3aKOH COXpaHEeHHs UMITyJ/IbCa
8.20 PeakTrBHOE JBM>KEHHE
8.21 MexaHunueckasi paboTa ¥ MOIIJHOCTb
8.9 Pabora cun TsKecTH, ympyroct, TpeHusi. CBs3b
. 3Hepruu 1 paboTbl
823 [ToreHuuanbHass 3Heprysi Teja, [OLHATOIO  Hafj
' IIOBePXHOCTBIO 3eM/U
8.24 [ToTeHnManbHas SHePrys CKaToM MPY>KUHbI
Kunernueckass sHeprusi. Teopema O KHMHETHUeCKOH
8.25
SHEeprumn
8.26 3aKOH COXpaHeHUs1 MeXaHUUeCKOUW SHepruu
[TpakTHueckure pabOThI:
OmnpezienieHre CpeHe CKOPOCTH CKOJIBKEHHUsI Opycka
WIA [BWKEHMWs 1lIapyuka M0 HaKJIOHHOM TUIOCKOCTH.
OrnpesiesieHre yCKOpPeHUsI Tesla MPU PaBHOYCKOPEHHOM
JBYDKEHUH 10 HAKJIOHHOW TJIOCKOCTH.
WccnenoBanue 3aBUCMMOCTM IYTH OT BpPeMeHW IIpU
8.27

PaBHOYCKODEHHOM [JBIKeHUH 0e3 HaualbHOW CKOPOCTH.
[TpoBepka THUMOTE3bl: €C/JU TIpU PaBHOYCKOPEHHOM
JBIDKeHUH 0e3 Haua/IbHOW CKOPOCTH ITyTH OTHOCATCS KaK
P, ~ HEYETHBIX  YKWCeJ, TO  COOTBETCTBYIOLIME
TIPOMEKYTKU BPEMEHU OZIMHAKOBBI.

VccnenoBanve 3aBUCUMOCTH CHJTBI TPEHUST CKOJTBKEHUST

OT CH/Ibl HOPMAaJ/JIbBHOI'O  OdBJIEHUS. OHPEAEJ'IEHI/IE




Ko3(¢uienTa TpeHUsl CKolbxeHus. OmnpefeneHve
YKECTKOCTH TIPY>XMHBIL. OmipefiesieHrie PabOTBI  CHIBI
TPeHUsT TIPU DPAaBHOMEDHOM [IBIDKEHUM Teja T10
TOpPU30HTA/IBHON TIOBepXHOCTH. OrmipefiesieHre PabOTHI
CWIbI YTIPYTOCTU TIPY TIOJ’bEMe Ipy3a C UCIO0Ib30BaHUEM

HeIT10IBU>XKHOI'O U IIOABHXXHOI'O 0/10KOB

dusryeckue sIBJIEHUS B npupoje: rnpujirnBbl U OTJ/IMBBEI,

8.28 JBrkKeHue ruiaHeT CO/HEUHOM CHUCTeMBbl, peakTUBHOe
[BYDKEHUE KUBBIX OPraHU3MOB
8.9 TexHuueckue  yCTPOMCTBA:  CIU/OMETP,  JAaTUMKU

TI0/I0)KEHHs1, PAaCCTOSTHUS U YCKOPEHUsI, paKeTbl

MEXAHMNYECKHUE KOJIEFAHVA 11 BOJIHBI

KosnebaTenbHoe nBmkeHre. OCHOBHBIE XapaKTePUCTUKU

o1 KosiebaHWH: TIepuoJ, YacToTa, aMIUIUTY/ja
9.9 MareMaTuueCcKuit u TIPY>KUHHBIN MasITHUKHU.
. [TpeBpatteHue SHePrUy MPH KoyiebaTeTbHOM JBIKEHUH
93 3aryxaroimue KojebaHus. BbHYXIeHHbIe KojebaHHs.
' Pe3onanc
MexaHuueckue BoHbL. CBOMCTBa MeXaHUUECKUX BOJIH.
94 [TpofonbHBIe U MOMNepeuHble BOJHBI. [IMHA BOJHBI U
' CKOPOCTh eé pacrpocTpaHeHusi. MexaHuuecKre BOJTHbI B
TBEP/JIOM TeJie, CeiCMUYeCKHe BOJTHBI
9.5 3BYK. I'pOMKOCTE U BbICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 VHdpa3ByK U yabTpa3ByK
[MTpakTrueckue paboTHI:
OmnpeseneHve 4YacTOTbl YW Tepuofa  KosjebaHMiA
MaTeMaTUYeCKOro MasTHHKA.
OmpeseneHde 4YacTOTbl M Tepuofa  KojebaHMiA
TIPY>KUHHOT'O MasiTHUKA
9.7

WccnefoBaHve 3aBUCHMMOCTH  TepHofia  KomebaHUH
NOJBEIIEHHOI0 K HUTH TIpy3a OT /[JIMHbl HUTH.
WccnenoBanve 3aBUCHMOCTH  TIepHiofila  KosiebaHMi
NIPY)KHUHHOIO MasiTHUKa OT Maccel rpysa. IIpoBepka
He3aBUCUMOCTHU nepuoza KosiebaHui rpy3a,

MoABEIIEHHOI'0 K HWUTHU, OT MdCChI I'Dy3d U JKECTKOCTU




TIPY>KUHBL. MI3MepeHune ycKopeHUst CBOOOHOTO TIa/ieHust
dusnueckue sBAEHUS B MPUPOJe: BOCIPUITUE 3BYKOB
9.8 JKABOTHBIMH, 3eMJIeTPSICeHHEe, CelCMUUeCKHe BOJIHBI,
LlyHaMH, 3X0
9.9 TexHWuyeckue yCTPOMCTBA: 3XOJIOT, HCI0JIb30BaHHE
' yJIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATHUTHOE T1OJIE 1 SJIEKTPOMATHUTHBIE BOJIHBL
101 ONeKTpOMarHuTHOe Mose. DJIeKTPOMarHUTHbIE BOJIHBI.
. CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
10.2 [ITkana 3/1€eKTPOMarHUTHBLIX BOJIH
103 O/eKTpOMarHuTHasi mpupoga cBeta. CKOpPOCTh CBeTa.
' BOJIHOBBIE CBOMCTBA CBeTa
10 [MTpakTrueckue paboTHIL:
10.4 N3yueHre CBOWCTB  37€KTPOMArHUTHBIX BOJH C
TIOMOII[BI0 MOOW/ILHOTO TesiehoHa
dusnyeckue sBAEHUS B TIpUpoje: OHoIOrHUecKoe
10.5 JlenCcTBHe BUJIMOTO, y/IbTParoIeTOBOrO v
PEHTTeHOBCKOT0 U3/TyUYeHU!
10.6 TexHuyeckue YCTPOMCTBA: WCIIO/Ib30BaHKe
. 3/IeKTPOMAarHUTHBIX BOJIH /1Jis1 COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyuyeBas mozesnb cBeTa. ICTOUHMKY CBeTa
11.2 [IpsiMonMHelHOe pacIripocTpaHeHue CBeTa
113 Ortpaxenue ceeta. [110ckoe 3epkasio. 3aKOH OTpakKeHust
' cBeTa
114 [Ipenomsienve cBera. 3aKOH IIpe/IOMJIEHUS CBeTa.
11 ' [ToniHOE BHYTpeHHee OTpa)keHUe CBeTa
11.5 JIunza. Xog nyueli B T1H3e
116 OnTuueckass cucrteMa (oToarrapaTa, MHUKPOCKOMAa |
' TesiecKorna
117 'ma3 kak onTuueckasg cucreMa. biu3opykocTs U
' JlaTbHO30PKOCTh
11.8 Pa3noxeHue Gesoro ceeta B crieKTp. OnbiTel HpOTOHA.




CnoxeHue CIIeKTpa/IbHbIX [IBETOB. ,Z[I/ICHEPCI/IH CBeTa

11.9

[TpakTHueckure pabOThI:

VccnemoBanvie  3aBUCMMOCTH ~ yIJIa  OTPaXKeHUS
CBETOBOTO Jy4Ya OT yTJa Ta/IeHusl.

V3yueHune XapaKTepUCTHK M300pakeHUs rpeiMeTa B
TJIOCKOM 3epKaiie.

ViccnemoBaHve 3aBUCUMOCTH  yT/la  TIPeJIOMJIEHUS
CBETOBOTO JIy4a OT yIJia TMajieHWss Ha TPaHULe «BO3[YyX —
CTEKJIO».

[MTonmyueHre n300paXkeHU C TIOMOIIBIO COOUpArOIIeit
JIH3BI.

Onpegenenve (HOKYyCHOrO PacCTOSTHUSI U ONTHUUECKOH
CUJTBI COOMPpATOIIIel JIMH3HI.

OmBITHI 110 pa3/ioXKeHUro 6esloro cBeTa B CIEKTP.

OmBITB 10 BOCTIPUSITHIO I[BETA TIPEMETOB IPH UX

HabJroIeHnH uepe3 1[BeTOBble (OUIbTPbI

11.10

dusnueckue SIBJIeHUS B npupozje: 3aTMeHHA COJ'IHL[EI %1

JIyHbl, 1jBeTa Tes, ONTHUYECKHe SIBJIeHHs B aTMocdepe

(uBet Heba, pedpakijusi, pafyra, MUPax )

11.11

TexHuueckue YCTpOﬁCTBaZ OUKH, MepuckKorl,

¢doroarnmnapar, onTUYeCKre CBeTOBO/IbI

12

KBAHTOBLIE

ABJIEHNA

12.1

OnbiTel Pesepdopia ¥ mnaHeTapHasi MoJesb aTroma.

Mogpgens atoma bopa

12.2

I/ICHYCKaHI/Ie M TIOIJIOLIeHWEe CBe€Td dTOMOM. KBaHTHI.

JIvHelyaTble CIIeKTPbI

12.3

PasmoakTiBHOCTE. Anb(a, 6eTa- ¥ raMma-u3mIydeHust

12.4

Crpoenuve artomHoro szpa. Hyk/iOHHas Mozesb

dTOMHOTI'O d/pa. M3oToribl

12.5

PagvioakTrBHEIe TipeBpalleHus. Ilepuon rmoJsiypacnaja

dTOMHBIX A71ep

12.6

AnepHble peakiuu. 3aKOHbI COXpPaHEHUs 3apsiZlOBOr0 U

MdCCOBOTI'O UHces1

12.7

OHeprus CBsi3W aTOMHBIX si7iep. CBsi3b MacChl U SHEPTrUn




PeaKL[I/II/I CHHTE3a U JeJ/IeHUud daep. NcTounuku SHepruu

12.8
CosHila ¥ 3BE3]
12.9 AnepHas sHepreTuka. [lelcTBHMe  paZiMOaKTHBHBIX
. V3/TyueHUI Ha )KUBbIE OpPraHU3MBbI
[TpakTHueckue paboThL:
HabmofeHre CH/IOMIHBIX UM JIMHEHUYAaTbIX CIEeKTPOB
V3/TyueHusl.
12.10
WccnenoBanue TpeKOB: U3MepeHue SHepPruy 4aCTULbI 10
TOPMO3HOMY MyTH (110 hoTorpadusm).
Vi3mepeHue pasiu0aKTUBHOTO (POHA
dusnueckue sB/IeHUS B IIPUPOJE: eCTeCTBeHHBIN
Pa/i0aKTUBHBIN ¢oH, KOCMUYeCcKue JIyuH,
12.11 palMOaKTUBHOE W3J/lyyeHUe TIPUPOJHBIX MUHepasoB,
JleiCTBYe PpaJM0aKTUBHBIX HW3/IyYeHMM Ha OpraHusMm
yesioBeKa
1212 TexHuueckue YCTPOUCTBa: CHEeKTPOCKOTI,

VH/IMBU/yalbHbIA 103UMeTp, Kamepa Bunibcona




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

Kopg
MPOBEpPseMoro
TpeboBaHUsI

ITpoBepsieMble Tpe0OBaHUSA K NPeJMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI OCHOBHOT0 001jero o6pa3oBaHusi Ha ocHoBe PI'OC

[Tonumanve pomu  GU3MKK B HAYUHOM  KapTHHE  MMUPa;
chopMHPOBAHHOCTL 6A30BBIX TPE/CTAB/IEHUH O 3aKOHOMEPHOM CBSI3U
Y TI03HABaeMOCTH SIBJIEHU TIPUPO/IBI, O POJTH IKCTIepUMeHTa B (pu3uKe,
0 cructeMoobpa3yoiei posm GU3NKK B Pa3BUTHU eCTeCTBEeHHBIX HayK,
TEXHUKH U TEXHOJIOTUH, 00 3BOJIOI[UM (PU3NUECKUX 3HAHUM U UX PO/U
B 1IeJIOCTHOM eCTeCTBeHHOHAayyHOW KapThHe MHpa, O BKJaje
POCCHMCKMX U 3apyOeXKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE HayKH,
00bsICHeHHe TIPOLIeCCOB OKPY’KaloIllero Mupa, pa3BUTHE TeXHUKU U

TEeXHOJIOTUH

3HaHUs1 0 BU/jaX MaTepyu (BeIeCTBO U T0J1e), O ABWKEHUH KakK Criocobe
CyLeCTBOBaHUsI MaTepu, 00 aTOMHO-MOJIEKY/SIDHOW  Teopuu
CTPOEHUsI BelecTBa, O (PU3MUECKOW CYIIHOCTH S$IBJIEHUWA NPHUPOJEI
(MexaHWYeCKUX, TeIIOBbIX, 3/JeKTPOMAarHUTHbIX W KBAHTOBBIX);
yMeHue pasnuaTh sIBJIeHHs [0 OMUCAaHUI0 UX XapaKTepPHbIX CBOWCTB U
Ha OCHOBe OIIbITOB, IEMOHCTPUPYIOLIMX JaHHOe (hr3ruecKoe sIBJIeHUE;
yMeHUe paclio3HaBaTh IIPOSIBJIeHUe W3YYeHHbIX (PU3NYeCKUX SIBJIeHUU
B OKpYXKarollleM Mupe, BblJe/sii MX CyLlecTBeHHble CBOMCTBA

(mpr3HaKM)

BHBAEHHE OCHOBaMH ITOHSATHUMHOI'O dlfifdpaTa MW CHMBOJ/IMYECKOI'O
A3bIKA (1)I/I3I/IKI/I M HCII0/Ib30BaHWE UX [JI peIIeHKA yq96HbIX 3a4a4;
YMeHHE XdpdKTepHU30BdTb CBOMCTBa TeJI, Cl)I/IBI/I‘—IeCKI/Ie ABJI€HUA U

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

YMeHMe ONUCLIBaTh H3yUeHHbIe CBOMCTBA Te/l U (bI/I3I/I'~IeCKI/Ie ABJ/1€HNA,

HCI0JIb3Yy4 Cl)I/BI/IHECKI/Ie BeJIMUMHBI

BraseHre OCHOBaMM METO/IOB HAyuyHOrO TIO3HAHUSI C YYETOM
cobmrozieHyst TIpaBWI 0e30MacHOTO Tpy/a: HabsojeHue (pu3ruuecKux
SIBJIEHUU:

YMeHHE CaMOCTOSTE/IbHO C06I/IpaTb SKCIIepUMEHTA/IbHYI0 YCTaHOBKY




U3 JaHHoro Habopa o6opyzioBaHMS MO WHCTPYKLMM, OMHCHIBATh XO[
OTIBbITa M 3aMMChIBATh €ro pe3y/ibTaThl, (HOPMY/IMPOBATH BEIBOJbI;
NpoBe/ieHre NPSIMbIX U KOCBEHHBIX U3MepeHHH (PU3NUeCKUX BeJTMUMH:
yMeHMe T[IJIaHUPOBAaTh H3MepPeHHs, CaMOCTOSITeJIbHO CobupaTh
SKCIIePUMEHTalbHY}0  YCTAaHOBKY [0 MWHCTPYKLMM, BBIYMCJIATH
3HaueHVe BeJIMYMHBI U aHa/JIU3MpOBaTh I10/IyUYeHHble pe3ysbTaThl C
Y46TOM 3a/laHHOU ITOTPeIIHOCTH pe3y/bTaTOB U3MepeHUH;
MpOBeJleHNe  HEeC/O0XKHBIX  SKCIIepUMEHTA/lbHbIX  MCC/Ie[0BaHUM;
CaMOCTOATE/ILHO  COOMpaTh  SKCMEepUMEHTabHYI0 yCTaHOBKY U
MPOBOJMUTH UCCJIeZI0BaHKE 110 MHCTPYKLIUY, ITPe/CTaB/IsATh [10/TyYeHHbIe
3aBUCUMOCTH (DM3MUECKMX BeIWUYMH B BUJe Tabmul, U rpadukos,
YUWTBIBaTh IIOTPEIIHOCTH, JelaTh BbIBOAbI 110  pe3y/bTaTaM

ncciaeg0oBaHusA

[ToHuMaHWe  XapakKTepHbIX  CBOWCTB  (hM3MUeCKUX  MoZeseil
(MaTepuanbHasi TOUKa, abCO/IFOTHO TBEPJOE Te0, MOZETH CTPOEHHUS
ra3oB, >KUJKOCTeM W TBEPABIX TeJ, T/laHeTapHas Mojenbh aToMa,
HYKJIOHHasi MOZie/lb aTOMHOTO sifipa) M yMeHHe TIPUMEeHSITh WX [IJIs

00bsicHeHUsI (PU3UUECKUX TIPOLIeCCOB

YMeHUe 00BSICHATH (hHM3UUECKHe TIPOoLeCChl U CBOWMCTBA TeJs, B TOM
yncie W B KOHTEKCTe CHUTyallud TMPAaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B UaCTHOCTH, BLISIB/ISTH TIPUUMHHO-C/Ie/[CTBEHHBIE CBSI3U U
CTPOUTh 00BbsICHEHHE C OTIOPOM Ha M3yueHHbIe CBOMCTBA (hr3nueCcKux

sIBJIEHUH, (pU3MUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIe/NU

YMeHHe peliath pacuéTHble 3afauM (Ha Oase 2 — 3 ypaBHeHHH),
UCTOb3ysl 3aKOHbl U (OpMYy/bl, CBsS3bIBaOLUe  (PU3NUECKUe
Be/IMUMHBI, B YAaCTHOCTH, 3alMChiBaTb KpaTKOe YCJOBUe 3aJaui,
BBISIB/ISITh HE/IOCTAIOIMe [aHHble, BbIOMpAaTh 3aKOHBI U (HOPMYJIBI,
HeoOXoZMble /1S eé pellleHHs, MCII0/Ib30BaTh CIIPaBOUHbIE [JaHHEIE,
MPOBOZUTH PAaCUéTbl M OLEHWBAThb PeaJNCTUYHOCTb IOTYyYeHHOIO
3HauyeHus1 (PU3MYeCKOM Be/IMUMHBI; YMEHUe OIpejiesisiTb pa3MepHOCTh

(bu31UeCcKoil BeJTMUMHBI, 10/IyUeHHOMN MPU pellieHnH 3a/jaun

YMeHHe XapaKTepu30BaTh TIPUHIUITBI  JEWCTBUS  TE€XHUYECKUX
YCTPOUCTB, B TOM YHCJ/ie ObITOBLIX IMPUOOPOB, U TPOMBILLIIEHHBIX
TEXHOJIOTHUECKUX TIPOIIeCCOB M0 WX OIMHCAHUIO, WCII0/Ib3ys 3HAHUS O

CBOWCTBaX (DU3UUECKUX SIBJIGHUH U HeoOXoJguMmble (U3MUYeCcKHe




3dKOHOMEPHOCTH

10

YMeHHe WCIMO/Ib30BaTh 3HaHUA O (U3WUECKUX SIBJIEHUSX B
MOBCEJHEBHOM XW3HM /i1 obecrieueHWst 0e30MacHOCTU  TPH
obpaiijeHHH ¢ OBITOBBIMU MPUOOPaMU U TEXHUUECKUMH YCTPONCTBaMH,
COXpaHeHUs 3/I0POBbSI W COO/IO/IEHUS] HOPM  9KOJIOTHUECKOTO
TIOBEJIeHWsT B OKpY’Kalolllell cpefie; TIOHUMaHWe HeoOXOJUMOCTH
TIpUMeHeHHs IOCTKeHUN (GU3UKU U TeXHOJOTHH J/1s1 PAaljuOHa/IbHOT O

NIPUPO/ION0/Ib30BaHuS

11

OnbIT TOWCKa, Tpeobpa3oBaHUsi U TIpe/CTaBieHUs HWHGOPMaLUK
(b13MYeCcKoro Ccojiep)KaHusi C HWCIO0Ib30BaHUEeM HWH(OPMal[OHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTW; YMeHHe OIIeHHWBaTh [OCTOBEPHOCTh
MOJiyueHHOM WH(OpPMaIlMM Ha OCHOBE WMEIOIIUXCS 3HaHUW U
JIOTIOJTHUTENIbHBIX ~ MCTOUHWKOB;  yMEHHEe  WCIIOJb30BaTh  TPH
BBLITIOJTHEHUM YueOHbIX 3aZlaHU Hay4YHO-TIOMYJ/SIPHYIO JIUTepaTypy
¢bu3nyecKoro cojep)kaHusi, CTIpaBOUHbIe MaTepHasibl, PeCypChl CeTu
WuTepHer; BnajeHWe 0a30BbIMM  HaBblKaMu  TipeoOpa3oBaHUs
vHpOpMaLMM U3 OAHOM 3HAKOBOM CHUCTeMbl B JpYryl0; yMeHUe
Co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIeHHUSI HA OCHOBE

I/IHd)OpMaL[I/II/I 13 HeCKOJIbKMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D

I1O ®U3UKE
Kop ITpoBepsieMbIii 3/IeMeHT CO/iepPKaHUsA
1 MEXAHNYECKUE ABJIEHUSA
11 MexaHnueckoe BwkKeHuhe. MatepuanbHas Touka. CuHcrema  OTCuéTa.
' OTHOCUTENBHOCTh JABU)KEHUS
PaBHOMepHOe 1 HepaBHOMepHoOe ABWXeHHe. Cpennsiss cKopocTb. dopmyna jis
1.2 BBIUMC/IEHUSI Cpe/Hel CKOPOCTU: vV = S/t
PaBHOMepHOe TIpSIMOJIMHEWHOe ABWKeHHe. 3aBUCHMOCTb KOOPAMWHAThI Tesa OT
BPEMEHU B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOTO [IBUYKEHUS:
13 X(t)=x,+vt
I'padvki 3aBUCUMOCTA OT BpeMeHHU /i TPOEKI[Md CKOPOCTH, TIPOeKLIUn
repemMellieHusi, MyTH, KOOpPAWHATbl TIPU PaBHOMEPHOM TIPSIMOJIMHEMHOM
JIBDKeHUN
3aBUCUMOCTb KOOPAMUHATHI Tejla OT BpeMeHH B Cjydyae pPaBHOYCKOPEHHOrO
TMPSIMOJTMHEMHOTO [IBUYKEHUS:
5
Sy(f)=vp, = f+ay* ;
2
®opmysibl 11 NPOEKLMU TMepeMelleHUs, TPOEeKLMM CKOPOCTU M TPOEeKLUU
YCKOPeHUs IPU PaBHOYCKOPEHHOM TPSIMOJIMHENHOM JIBW)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'paduiky 3aBUCMMOCTU OT BpeMeHU [jisi TIPOeKLUA YCKOPeHMs], TPOeKIUr
CKOPOCTH, TPOEKLUM T[epeMeleHus], KOOpPAWHATbl TIPU PaBHOYCKOPEHHOM
MPSIMOJTMHEMHOM [IBUYKEHUU
CBobogHoe mazieHre. ®@opMyJibl, OMMCHIBaIOI[e CBOOOAHOE TMajieHHe Teja TI0
1.5 BepTUKa/HU ([[BHKeHUe Tesla BHU3 WU BBEPX OTHOCHUTEIbHO IMOBEPXHOCTU 3eMIIH).
I'padikyi 3aBUCMMOCTU OT BpEeMeHM [jisi TPOEKLWU YCKOPEeHMsl, TMPOeKLUU




CKOPOCTH ¥ KOOPAWHATEI ITPH CBO60,E[HOM MageHrH TeJla 110 BepTUKa/Iu

CKOpOCTb pPaBHOMEDHOTO /IBIKEHHS] Tela TI0 OKPY)KHOCTH. HarpaBrieHue
CKOPOCTH.
dopmyna AT BBIYMC/IEHWS CKOPOCTH Yepe3 pafuyC OKPY)XXHOCTH U TIEPHOJ
obparieHust:

2R

T

LleHTpocTpeMuTe/IbHOE  yCKOpeHUe. HarmpaBieHre LIeHTPOCTPEMUTETbHOIO

1.6 yckopeHusi. @opmyiia Jj1s1 BBIUKMC/IEHUST yCKOPEHMUS:
2
L v
"R
dopmyiia, CBA3bIBAOIIIAs TIEPHO/] ¥ YaCTOTY OOpalieHus:
V= !
.3
Macca. [InotHOCTS BeltjecTBa. @opmysia A1 BBIUUCIEHUS TTIOTHOCTH:
_m
1.7 P=7
1.8 Cuiia — BeKTOpHast ¢hr3uueckasi BesimunHa. Crio)keHue CUj
1.9 SiBnenuve uHepiuu. [lepBoiii 3aKk0H HbloTOHA
Bropoii 3akoH HeloToHa:
F=m-d
1.10
CoHarpaB/1eHHOCTb BEKTOPA YCKOPEeHUsI Tejla U BeKTOpa CUJIbI, IeUCTBYIOLIEN Ha
TeJsio
BsaumopeiictBue Ten. TpeTtuit 3akoH HbtoTOHa:
1.11 Fya=—Fis
112 TpeHue NOKOsI U TPeHHe CKOJIbXeHUsl. PopMyria /i BBIUYUC/IeHHUs] MOJYJISl CHJIbI

TpeHUA CKOJIbXKEHUA:




1.13

Hedopmarusi Tena. Ympyrue u Heynpyrue JedopManyu. 3akOH YHOpPyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaroreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:

My - M,
R
Cuia TshKeCTU. Y CKOpeHHe CBODOO/IHOTO MafleHus..
dopmyra 715t BBIUKC/IEHHS CUTBI TSDKeCTH BO/M3K roBepxHoCcTH 3emd: F = mg.
[BrkeHue riaHeT BOKpYr CosHija. IlepBas KocMyuueckasi CKOpPOCTb.

HesecomocTs v neperpysku

1.15

Wmnysibe Tesla — BeKTOpHast (pr3nueckasi BeJIuvHa.
p=mi

Nwmrnynbc cuctemsl Ten. IsMeHeHUe UMMTyJbca. MIMITyJ/IbC CHJIBI

1.16

3aKOH COXpaHEHHS UMITYyJIbCa AJId 3aMKHYTOﬁ CHUCTEeMBI TeJI:
D=myU, +m, U, =const

PeakTuBHOE ABH)KeHHe

1.17

MexaHuueckasi pabota. @opmyia /7151 BBIUMCIeHHs1 pabOThl CUJIBI:

A=Fscosct

MexaHunueckast MOILLIHOCTb:

1.18

Kunetnueckas u MMOTeHLMd/IbHasd SHEPrus. (DopMyJIa AJ1d BBIUMCJ/IEHUSA

KWUHeTUYEeCKOU SHepruu:

7
s
B=3

Teopema 0 KWHeTHYeCcKoW SHeprur. PopMyiia /il BBIUMCAeHHs] TOTeHIMaIbHOU




SHEepruu TeJjia, NogHATOro

HaJ, 3eMJIEN:

E _ =meh
P o

MexaHuuecKast SHeprus:

E=E;+E p
1.19 3aKOoH COXpaHeHHs1 MexaHUuecKou sHepruv. dopmyia [/1s 3aKoHa COXpaHeHUsI
MeXaHWUeCKOM SHepruv B OTCYTCTBUe CUj TpeHusi: E = const.
ITpeBpaiieHrie MexaHUUeCKON SHEPTUU NPU Ha/IMUNY CHJIbI TPEHUS.
IIpocTble MexaHU3MBI. «30J/10TOe [IPaBU/I0» MeXaHUKHU.
Peruar. MomeHT cunbl: M - Fl.
YcnoBue paBHOBeCUs pblyara:
120 M +M, +..=0
[MToABYKHBIN 1 HEeNOABWXKHBIN 0/10KH. KIT/I MpoCThIX MEXaHHU3MOB,
fj= ‘411941331133
‘4‘3&'[]_‘.'3.11333&3
[aByieHvie TBEpAOro Tesa.
@®opmyrna [/151 BHIYUC/IeHNs [JaB/iIeHns TBEPJOro Tera:
_F
pP= Tk
151 [asnenue rasa. ATmMoccepHoe JaBieHue.
' I'mppocraTueckoe JaBjieHre BHYTPU XXUIKOCTHU.
®opMmyrna [/151 BBIYUC/IeHUS [JaB/IeHHs BHYTPH XKUJKOCTHU:
P=pgh+Pn,
1.22 3akoH Ilackansa. ['uapaBmueckni rpecc
3akoH Apxumena. dDopmyna A ONpefeseHUs] BbITAJIKUBAKOLIEN CUJIBI,
JleMCTBYIOLLIeH Ha TeJslo, IOTPY>KEHHOe B )KUJKOCTb W/IH Ta3:
1.23
Fam =P8V
Ycnosue nyiaBanus tesna. [1naBaHve Cyi0B U BO3/yXOIl/laBaHUe
1.24 MexaHnueckue KojebaHusa. AMIUIMTYJla, TIepUOJ, M YacToTa KoJyieDaHM.




dopmyiia, CBSI3bIBAIOIIAst YaCTOTY U TIepro/| KoyiebaHuit:

1.25

MareMaTUuecKuii W TIPY)KMHHBIM MasiTHUKWA. [IpeBpallleHue >Hepruvd TpHu

KoJiebaTe/IbHOM ABU)XKeHUHU

1.26

3aryxaromiye KosiebaHus. BeiHyX/1eHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,E[OHLHBIE " TIoTIepeyHbie BOJIHBI. ,Z[]'II/IHa BOJIHbI U

CKOPOCTB paCIIpOCTpaHEHUA BOJIHBI:

L=v-T

1.28

3ByK. ['/poMKOCTB ¥ BbICOTa 3ByKa. OTpa)keHHe 3BYKOBOMW BOJTHBI Ha I'paHMULIe IBYyX

cpef. IH(ppa3ByK U yl1bTpa3ByK

1.29

IIpakmuueckue pabomnl

V3mepeHue cpeHed TJIOTHOCTH BEIECTBA; APXMMEJOBOW CHUJIbI, >KECTKOCTH
NPY>KUHBI, KO3(dULIMeHTa TPEeHUsST CKOJbKEHUs; pabOThl CU/IbI TPEHUs], CHJIbI
YIIPYroCTH; CpefqHell CKOPOCTU ABWXKEHHsI OpyCKa M0 HAK/JIOHHOM IIOCKOCTH;
yCKOpeHHsi 6pyCKa IpH [BM)KEHHUH 110 HaKJIOHHOM M/IOCKOCTH; YaCTOThI U TIEpUOzia
KOJie0aHUI MaTeMaTHUeCcKOro MasTHUKA; YacTOThl W Tepuoja KosiebaHuit
TIPY>KUHHOT'O MasiTHUKA; MOMEHTa CUJIbI, IECTBYIOLIIETO Ha pbIuar; paboThl CUMbI
YTIPYTOCTH TIPH MOABEME TPy3a C OMOII[bI0 HETIOABIKHOTO 6/10Ka; pabOThI CHITBI
YIIPYTOCTH TIPU MOLbEME TPy3a C MOMOIIIBIO TIOJBHUKHOTO O/I0Ka.

VccnenoBaHye 3aBUCMMOCTH apXUME/IOBO# CHJTbI OT 06bEMa MOTrPY>KEHHOM YacTh
Tejla U OT IJIOTHOCTU XUIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIEH CHJ/IbI OT
MacChl Tejla; CHJIbl TPEHHUSI CKOJIb)KEHHUSI OT CHUJIbI HOPMA/bHOTO JIaB/IEHUs U OT
pojia TIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B TIPY)XHUHE, OT CTEIeHH
nedopMalui TIpYKUHbBI, YCKOPeHHst Opycka OT yrJia Hak/IOHa HarpasJIsoleH;
nieproza (YacToThl) KoyiebaHUi HUTSHOTO MasTHUKA OT AJIMHBI HUTH; MEpHO/a
KOJie0aHUM MPY)XMHHOTO MasiTHMKA OT MacChl TPy3a U KECTKOCTH TPY>KUHBI;
UCC/IeJOBAHUE HE3aBUCUMOCTU TMepUo/ia KojieOaHWi HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepKa yC/I0BUSI paBHOBECHS pbluara

1.30

du3suuecKue s61eHUs1 8 npupoOe: TIPUMePHI IBU)KEeHUSI C pa3/TMUHBIMU CKOPOCTSIMU
B JKMBOM U HE>XUBOW TIPUPOJie, JeNCTBHe CWIbl TPeHHUsSl B TPUPOJie U TeXHUKe,
MPWIVMBLI U OT/UBBI, ABWKeHUe T[iaHeT COJIHeUHOW CHCTeMbl, pPeakTUBHOE
JIBIDKEHWe JKUBBIX OpPraHWU3MOB, pblualTi B Tejie uejioBeKa, BJIUSHUE

aTMoc(epHOr0 [aB/ieHWsl Ha JKWBOW OpPraHU3M, IJIaBaHUE pbIO, BOCIIPHUSTHE




3BYKOB XUBOTHBIMH, 3eMJIETPACEHHE, celicMrUuecKue BOJIHBI, IYHaMH, 3XO0

TexHuueckue ycmpoticmea: CIUIOMETP, JaTUMKHU T10JI0)KEHHs, pacCTOSHUS U
YCKOpeHHsl, OUHAMOMeTp, TOJIWIHUKY, PpakeTbl, pblyar, MOJBIKHBIA U

HEHOABI/I)KHHﬁ 6]'[OKI/I, HAKJ/JIOHHAA I1JIOCKOCTb, TIPOCTbIE€ ME€XdHW3MLBI B GLITy,

131 cooOIIaroIrecss COCyZbl, YCTPOMCTBO BOJOIPOBO/A, THUAPABIMYECKHNA Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TIOPILIHEBOW HACOC, ApeoMeTp, 3XOJIOT,
HCTIO/Ib30BaHUe YIbTPa3ByKa B ObITY U TeXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKY/IIPHO-KMHETUUeCKOW TEeOpUM  CTPOEHUs

2.1 BelriectBa. Mojiesid TBEPOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSIHUM BelecTBa.
Kpucrannueckve 1 amopdHbie Tena

25 [ewxkeHre wuvactuy BewjectBa. CBfI3b CKOPOCTM [IBWXKEHMS 4YacTUL] C

' Temriepatypoii. BpoyHoBcKoe BWkeHue, nuddy3us

2.3 CmauviBaHMe U Kalu/IsIpHbIe SIBJIeHUS

2.4 TersioBoe paciiMpeHue U CKatve

2.5 TenioBoe paBHOBeCHe

26 BHyTpeHHsisi 9Heprusi. Pabota u TeruiornepeZiaua Kak Croco0bl W3MeHeHUs

' BHYTPEHHel 5Hepruu

2.7 Buppl Terionepeauu: TerionpoBOAHOCTb, KOHBEKLMS, U3/TyueHue
Harpesanue u oxyiakgeHue tej1. KosuecTBo TervioTel. Y je/bHas TeryioéMKOCTb:

2.8 O=cm(t,—1,)
3aKOH COXpaHeHUs] SHepruyd B TeIUIOBBIX IpoLjeccax. YpaBHEHUE TerIOBOro
GanaHca:

2.9

Q1 _Qg +...=0
WcnapeHve M KoHAeHcalusl. VI3MeHeHue BHYTpDEHHEl SHepPrud B IMpoliecce
210 WCrapeHusi W KOHJeHcalmu. KureHuwe >KUJKOCTA. YJenbHasi TeroTa
' napoobpa3zoBanusi: L = Q/m
2.11 BriaxxHocTh Bo3yxa
519 [TnaBneHue v KprcTannusanus. Vi3MeHeHre BHYTPeHHel SHePryy Mpu 11aB/ieHuU

" KPUCTA/IJIU3aLIH. YAEHbHaH TeIlviOTa IlJIaBJIeEHUSI:




BHyTpeHHss1 3Heprus cropaHus TOIVIMBA. Y lefbHas TeIyioTa CrOpaHus TOIJIMBa:

2.13 q=Q/m
2.14 [MpuHIMb paboThl TernoBbIX ABurareneid. KI1/] TeroBoro gsuraress
IMpakmuueckue pabombl
V3mepeHue yze/lbHOW TENIOEMKOCTU MeTa/yInyecKoro LMIWH/PA; KOJMYecTBa
TeIUIOThbl, TOJYUYEHHOTO0 BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBaHHOU
Maccel, B KOTOPYIO OIyIleH HarpeTbli LWIMHAD; KOJIMYeCTBa TervIOThI,
2.15 OTJA@HHOTO HarpeTbiM LMIMH/POM, TOC/Ie OMYCKaHWs ero B BOJY KOMHATHOM
TeMIlepaTypbl; OTHOCUTEbHOU B/I&KHOCTH BO34yXa; Y/Je/JbHOM TemIOThI
T/1aB/IeHus Jbja. ViccnesoBaHue W3MeHeHysl TeMIlepaTypbl BO/bI IPY Pa3/IMUHbIX
yCJIOBUSIX; SIBJIEHUS TersIooOMeHa MPY CMeIIMBaHUU XOJIO[HOW U TOPsTUeil BOZbI;
ripoliecca UcrapeHust
dusuueckue s81eHUsi 8 npupode: TIOBEPXHOCTHOE HATSDKeHHEe W KalWjulspHble
2.16 SB/IeHUs B TpUPOJZie, KPUCTa//Ibl B MpUpoje, usnyueHre CoJjiHLa, 3aMep3aHue
BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera
TexHuueckue ycmpolicmea: Karnwu/uisipbl, PUMepbl UCI0/Ib30BaHUs KPUCTAJIIOB,
517 JKUJKOCTHBIM TepMOMeTp, JaTYMK TemrepaTypbl, TEPMOC, CUCTeMa OTOIJIeHUS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, TapoBasi TypOuHa, [JBUraTe/b BHYTPEHHErO
CropaHusi
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 JJeKTpu3aLus Ten. JIBa BH/ia 3/IeKTPUUECKUX 3apsiZioB
3.2 B3aumogeiicTBue 3apshkeHHbIX Tesl. 3aKoH KysoHa
3.3 3aKOH COXpaHeHus 3JIeKTPUYeCKoro 3apsza
3.4 Onektpuyeckoe 1osie. HanpsykEHHOCTH  3/1eKTpUYeckoro rmoss. IIpuHnun
' CYTIepHO3ULIMU 37IeKTPUYECKUX T101el (Ha KaueCTBeHHOM YPOBHE)
3s Hocurenn »snekTpyuyeckux 3apszoB. [leliCTBUe 3/1eKTPUYECKOrO TOJs Ha
' 371eKTpUueckue 3apsifbl. [IpOBOJHUKY U AUS/IEKTPUKU
[ToCcTOsIHHBIN 3/1eKTPUUECKUN TOK. [lelCTBUS 3/1eKTpruYecKoro Toka. Cusa Toka.
3.6 HaripsxeHnue.

I'=qgit,U=Aq




O/eKTpUuecKoe COTIPOTUBJIEHHE. Y lefIbHOe 37IeKTPUUecKoe COTIPOTUBI/IEHUE:

3.7 R =pl/S
38 3akoH Oma f/1s1 yuacTka siektpuueckoi tenu: I = U/R
[TocnepoBaresibHOe COeJHEHME TIPOBOJHUKOB:
e TT—=JT oJ7.- R—R 4o
3.9 [TapannensHOe coefjiHeHWe POBOJAHUKOB PaBHOTO COMIPOTUBJIEHUS:
R
U=U;:;I=I+1;R=—.
ST ST 2
CwmeiaHHbIe COejHeHUs TIPOBOJHUKOB
3.10 PaboTa ¥ MOIITHOCTh 3/ieKTpuueckoro Toka. A = Ult, P = Ul
3akoH [Ixoyis — JleHua:
3.11 2
: Q=I"-R-t
312 OnbiT Opcresa. MarHuTHoe moJie TIPSMOrO TPOBOJHMKA C TOKOM. JIMHUM
MarHUTHOM UHYKLUU
313 MarHuTHOe TIO/ie TIOCTOSIHHOTO MarHuta. B3anMopelcTBHe TOCTOSIHHBIX
MarHuTOB
3.14 JelicTBYe MarHUTHOTO TI0JIS1 HA POBOJAHUK C TOKOM
3.15 OnbiTel Papages. fABneHue 371eKTpOMarHuTHOM UHAYKLMU. [IpaBuno JleHia
IMpakmuueckue pabombil
V3MepeHre  371€KTPUUECKOTO  CONPOTUB/IEHWS  PEe3UCTOpa;  MOLHOCTH
3JIeKTPUYECKOro TOKa; paboThI 3/IEKTPUUECKOTO TOKA.
WccnenoBaHue 3aBUCUMOCTH CWJIBI  TOKA, BO3HUKAIOLIEro B IIPOBOJHUKE
3.16

(pe3ucTopsl, 1amMIIOuKa), OT HarpsDKeHUs1 Ha KOHLIAX MPOBOJHUKA; 3aBUCUMOCTH
COTIPOTHBJIEHUS OT JJIMHBI IPOBOJHUKA, MJIOLAJ ero MoNepeyHoro ceyeHus U
y1eTbHOT'O COTIPOTUBJIEHUSI.

[TpoBepka mpaBwia Ajis 37€eKTPUUECKOT0 HaMpsyKeHUs TpU Moc/iefoBaTelbHOM

CoeJMHEeHNH IIPOBOJHUKOB; IIpABW/d /I CHJBI 3JIEKTPHUUYECKOI'O TOKad IIpU




Mapa/iieJ;ibHOM COe JMHEHUH TIPOBOJAHHNKOB (pEBI/ICTODBI %1 naMnqua)

dusuueckue seneHuUss 8 npupoole: >eKTpUUeCKHe sIBJieHWs B aTMocdepe,

3.17 3/IEKTPUYECTBO ’KUBBIX OPraHU3MOB, MarHUTHOE I0Jjie 3eM/IH, Apeid MoJoCcoB,
POJIb MarHUTHOTO T0JISA [/ )KU3HU Ha 3eMJie, MOJISIPHOe CUSTHUE
TexHuueckue ycmpolicmea: >1eKTPOCKOI, amriepMeTp, BOJIbTMeTp, peocTarT,
CUETUMK  JIEKTPUUECKOW  SHEPruH,  3JIEKTPOOCBETHTE/bHbIE  TPUOOPHI,
3.18 HarpeBaTeJbHble 3/IeKTPOIIPUOOPHI (mpumepsl), 3/1eKTpUYecKue
MpeflOXPaHUTeNN, 3/€KTPOMAarHUT, 3/1eKTPOJBUrare/b IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOT'O TOKa
3.19 OJIeKTPOMarHuTHbIe BOHBI. [11Kasa 3/1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBast mogienb cBeta. IIpssMonMHeliHOe pacripocTpaHeH e CBeTa
3.21 3aKkoH oTpakeHus cBeTa. ITrockoe 3epkano
3.22 [IpenomneHuve cBeTa. 3aKOH TpeIOM/IeHHsI CBeTa
3.23 Hwcriepcust cBeta
394 JIunza. Xoa nyueit B suH3e. POKyCHOe pacCTosiHUe NMMH3bI. OnThueckas Cusia
' qvH3el: D = 1/F
3.25 I'na3 Kak onTrueckas cuctema. OnTrueckuie MpuOOpPbI
IIpakmuueckue pabomnl
V3MepeHure ONTHYECKOW CUJIbI COOMparollel MH3bI; (POKYCHOrO0 pacCTOSTHUS
cobupatortieid MMH3bI (TT0 CBOMCTBY paBeHCTBAa pa3MepoB MpegMeTa U n300pakeHus,
396 KOr/la IpejMeT pacIio/io>KeH B IBOMHOM (OKYCe), IT0Ka3aTeJisi Ipe/IOMJIEHUS CTeKIa.
' WccnemoBaHre CBOWMCTBA W300pa)keHWs], TIOJIyUeHHOTO C  TIOMOII[bIO
cobupatoleli MH3bI; U3MeHeHUs1 (POKYCHOTO PaCCTOSIHUSL [IBYX CJIO)KEHHBIX JIMH3;
3aBUCMMOCTH yIJIa TIpeJIOM/IEHUs] CBETOBOrO Jiyya OT yIJIa IaJieHWsi Ha TpaHuLie
«BO3[lyX — CTEKJIO»
397 dusuueckue seneHus 6 npupode: 3atmeHus ConHua u JIyHbI, LiBeTa TeJ,
' oriTUUecKue sipieHusi B atMocgepe (1iBeT Heba, pedpakiiysi, pasyra, MUpPax)
398 TexHuueckue ycmpolicmea: OYKH, TepHUCKor, (oToarnmapar, ONTUYeCKHe
' CBETOBO/bI
4 KBAHTOBGBIE ABJIEHUA
il PamyoakTBHOCTE. Anb(a-, OeTa-, raMMa-usnydeHus. Peakuyu anbda-u Oeta-
' pacrniazia
4.2 OmnbiTel Pe3epdopaa no paccesiHuio anbda-yactull. [1naHetapHas Mofesib aToMa
4.3 CocraB aTroMHOr0 sigpa. M30T0rb!




4.4

[Tepuo/ monypacriazia aTOMHBIX si7iep

4.5 ApepHble peaklu. 3aKOHbI COXPaHEeHUSsI 3apsiZlOBOr0 U MaCCOBOT'O UKCeJl
Qdusuueckue seaeHUss 8 npupode: eCTeCTBEHHBbIM paJu0aKTHBHbIA (DOH,

4.6 KOCMUUECKHe JIyud, PpaJUO0aKTUBHOE WU3/yueHWe TMPUPOJHBIX MHUHEpPAJoB,
JleViCTBUE paJJMOaKTUBHbIX U3/yUeHHI Ha OpraHr3M YesioBeKa

47 TexHuueckue ycmpolicmea: CreKTPOCKOT, WHAUBUYAbHBIN [03UMeTp, KaMepa

BusbcoHa, sijepHast SHepreTyka




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®u3mKa: 7-i kacc: 6a30BbIl YPOBeHb: yueOHUK; 3-e u3/iaHue, riepepaboTaHHOe
[MepoitikuH .M., ViBaHoB A.W. AkijuoHepHoe 00111ecTBO «/37aTebCTBO
«[IpocsereHue»

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

» ®usmka: 9-1 ksacc: 6a30BbIN YpoBeHb: yueOHUK; 3-e u3/iaHue, repepaboTaHHOe
[MTepeniikud U.M., I'ytauk E.M., IBanoB A.U. u ip. AKI[OHEpHOe 0011[eCTBO

«3parensctBO «IIpocBereHre»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NMHTEPHET
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