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MOACHUTENbHAA 3ANMUCKA

PabGouass mporpamma ydeOHOro mnpenmera «®usmka» (0a30BbI YPOBEHbD)
Uit obyuatomuxcs 7-9 knaccoB Ha ypoBHe OOO cocTaBieHa B COOTBETCTBHUH C:

- ®enepanbHblil 3ak0H - Ne 273 — @3 ot 29.12.2012 ( ¢ u3Mm., B T.4. O3 No
371- @3 ot 24.09.2022)

= OI'OC OOO - mnpukaz MunnpocsBemenuss Poccum - Ne 287 ot
31.05.2021 (c uzmeHeHUsIMM);

- ®OIT OO0 — npuka3z MunnpocsenieHust - Ne 370, Ne 371u Ne 372 ot
18.05.2023 (c akTyasnbHbIME U3MeHeHUAMU BKITrO4ast Ne 808);

- OOIl MBOY «lentp oOpa3zoBanusi c. AnpkarBaamay», y4eOHBIH IUIaH,
KaJICHJIapHbIN y4eOHBIN IJ1aH;
-  ¥Ycraom MBOY «llentp obpa3zoBanus c. AnpkaTBaama
- Y4eOHBIN IJIaH OCHOBHOTO 00111eT0 00pasoBanus Ha 2026-2027 y4. ron MBOY
«entp oOpazoBanus c. AJIbKaTBaaMay.
- Kanennapusriit yueonsii rpadgux MbOVY «llentp oOpa3zoBanus c. AbKaTBaaMay.
Ha 2026-2027 yueOHbIii TO/I.
- @enepanbHas pabodasi mporpaMMa OCHOBHOTO OOITEro 00pa3oBaHUs
«BepoaTHOCTh U cTaTUCTUKa» (0a30BbIN ypoBeHb) (111 7-9 kinaccos
oOpasoBaTelnbHBIX opraHuzaiuii), Mocksa, 2025.
- PaGoueit mporpammoit Bocrutanus MBOY  «llenTp oOpa3oBanus cC.
AJlbKaTBaamay.

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE MOJOXKEHUN U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yaérom deaepaabHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢u3WKEe Ha YPOBHE OCHOBHOTO 0OmIero 0Opa3oBaHHUS
COCTaBJICHa Ha OCHOBE IMOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaeroMm (henepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
KOHUENUMHU MPenojaBanus yueOHoro npeamera «Dusukar.

CopepxaHue mnporpaMmbl 10 (U3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHON TI'paMOTHOCTU OOYYAIOIIMXCS M OPraHU3alio W3y4eHUs
¢u3MKu Ha NEATeNTbHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM OOyUeHUs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHus.



[Iporpamma o pusnke ycTaHaBIMBAET pacipeiesieHre yueOHOro Marepuaa
1o rojgaM o0ydeHwus (1Mo KiaccaMm), IpeasiaraeT MPUMEPHYIO TOCIIeI0BATEIIbHOCTh
U3YYEHHUs] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA MPEIMETHOTO COJEpKaHUA U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuxcsl.

[Iporpamma mo ¢uzuke paszpaboTaHa ¢ IEJIbI0 OKa3aHUS METOIUYECKOU
TIOMOIIY YYUTEIO B CO3/JaHUU pabodeil mporpaMMbl IO Y4eOHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUCOHBIX
NpPEAMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouojorued, acrpoHomMued U QPUHMUIECKOU
reorpaguedi, BHOCHUT BKJIAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
NpenocTaBiIsieT Haubojee sICHbIE O0O0pas3lbl MPUMEHEHHUS HAaydHOTO METoja
MO3HAHMS, TO €CTh CIIOCO0A MOTYUYEHHUSI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsS COCTOMT B (POPMHPOBAHUH €CTECCTBEHHOHAYYHOHW TPaMOTHOCTH M
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpENINOiaracT OBJIaJICHUE
CICAYIOIIMMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAY4YHO OOBSICHSITH SIBICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e HHTEPNPETUPOBATH JIaHHBIE W MCIIOJIb30BaTh HAay4YHBIE JI0KA3aTelIbCTBA

JUIS1 TIOJTYYEHUS BBIBOJIOBY.

[enn wu3yueHuss (Pu3NKK HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
OMpeNieNIeHbl B KOHIIENIIMU TMpernojaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTelbHBIX oOpranuzanusax Poccuiickoit deaeparuu, peanu3yrOIIUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMEI.

Heaun uzyyenuss Gu3nKH:

e TMpUOOpETEeHHE HHTEpeca W CTPEMJICHHS OOYyYaloIuXcs K HaydHOMY
W3YYEHUIO TIPUPOJIBI, Pa3BUTHE WX HWHTEIJIEKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METO/JIE MO3HAHUS U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHME HAYYHOTO MHMPOBO33PEHMSI KaK pe3yjbTara H3yYCHUs
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopMHpOBaHUE TPEACTABICHUU O POJU (DU3UKU NJIA Pa3BUTUS JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE TMPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo¢eCCHOHATBLHON JIeATeIbHOCTH, CBA3aHHOW ¢ (hDM3UKOM, IMOJATOTOBKA K
najabHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.



JlocTwkeHne 3TUX IIeledl mporpamMmbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o0rm1ero oopazoBaHusi 00ECIIEUNBACTCS PEIICHUEM CIICAYIOMINX 3a1aY:

e TmpuoOpeTeHHWE 3HAHUM O JUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

e TMPUOOpPETEHUE YMEHUN OINHUCHIBATH M OOBACHIATH (PU3UUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUMH;

e OCBOCHHE METOJOB pEIICHUS TPOCTEHINMX pacyeTHBIX 3adad C
UCTIOIH30BAaHUEM bu3nIecKux MoJIeTIeH, TBOPYECKHUX 1
PAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUUN HAOIIOATh MPHUPOIHBIC SIBJICHUS U BHITIOIHATH OIBITHI,
nabopaTtopHbie pabOThl M JIKCHEPUMEHTAJIbHBIC HCCIEIOBAaHUS C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ WHPOpMaIEH (PU3UIECKOTO CONEpKaHUS,
BKJIFOYAst MH(POPMAITUIO O COBPEMEHHBIX JOCTIKECHUAX (U3HKH, aHATIU3 U
KPUTHIECKOE OIICHUBaHNE HH(POPMAIIHH;

e 3HAKOMCTBO CcO cepamu MpodecCHOHATBEHON NEATETbHOCTH, CBI3aHHBIMU
¢ ¢u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKECHUAX (HU3UIECKON HAYKH.

MECTO YYEBHOIO NPEAMETA «®U3NKA» B YSEBHOM MM/1IAHE

B yuebnom mmame mo ®IOC OO0 unpenmver  «Duszmka
3aHMMAET 0053aTeIbHOE MECTO Ha YPOBHE OCHOBHOTO 001Iero oopazoanus (7-9
KJIacChl). DTO O3HAYaeT, YTO €ro M3yuyeHue TpeOyeTcs JUisl BCeX O00y4aroluxcs
HE3aBHUCHUMO OT BBIOPaHHOTO PO 00yIEHHUS.

OO6miee 9nCIIO 9acoB, PEKOMEHAOBAHHBIX /I U3y4deHUs: (HU3UKH HA 6a30BOM
YpOBHE — 238 4acoB:

- 7 xiacce — 68 4yacoB (2 yaca B HEJENI0);
- 8 kitacce — 68 yacoB (2 yaca B HEJIENIO);
- 9 kimacce — 102 yaca (3 yaca B HEZJEINIO).
Cpok peanuzanuu MporpaMMbl — 3 TOJA.

[Ipennaraemsiii B mporpamMme mo ¢Gpu3MKe MnepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEH/IATEIbHBIM, YUUTEIh JIeTaeT BHIOOP MPH MPOBEICHHUU
7a00paTOpHBIX PAbOT M OMNBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH
00yJaroIIMXcs, CIHMCKA AKCIIEPUMEHTAIBHBIX 3a/JlaHHi, MpEIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa M0 (hU3HKE.



COAEPHAHUE OBYYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHMM OKPYKAKOLIEro MUpa.

®uszuka — Hayka o Ipupoze. SIBienus npuponbl. Pusnyeckue sBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckne BenuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mMepeHuit MexxayHapoHasi CHCTEMa €AMHHIL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKM H3y4aloT MPHUPOAY.
EcTecTBeHHOHAyuUHBIN METOJl TMO3HAHWA: HAOJIOJEHUWE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBHJKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
Habmoaemoro sipneHus. Onucanue GU3NIECKUX SIBICHUN C TOMOILBIO MOAeNei

Jemoncmpauuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHbBIEC, CBETOBBIC

SIBJICHUS.
2. Ouznueckue NpubOpsl U MPOIeypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
U(GpPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

1. Omnpenenenuve 1EHbBI ASTEHUS Kbl U3MEPUTEIBHOT0 IprOopa.

2. M3mepeHue paccTOAHUM.

3. U3mepenue o0bEMa KUJIKOCTU U TBEPAOTO TENA.

4. OnpezneneHue pa3MepoB MAJIbIX TEIL.

5. W3mepenue temrieparypsl HpU HOMOIIM JKMAKOCTHOTO TEPMOMETpa H

JaTYMKA TEMIEPATYPHI.
6. IIpoBenenue wmccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJblle, yeM OOoJbllle BhICOTA
IIyCKa.
IlepBoHayabHbIE CBEICHUS O CTPOCHUH BeleCTBA.

CrpoeHne BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue dactul BemecTBa. CBsA3b CKOPOCTH JBHM)KEHHS YacTULl C
TeMrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzaumoselicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIKOCTEH M TBEPABIX
(KpUCTAJIUIMYECKUX) Tel. B3auMmocBs3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauyuu.



1. HaGnrogeHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmiomenue  siBjaeHu#l,  OOBSCHAIOIMIUXCA  MPUTSHKEHUEM WM

OTTAJIKMBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnsie padbomost u onvimeol.

1. OuneHka JuaMeTrpa aroMa METOAOM pAnoB (C  HUCIOJb30BAHUEM

dotorpaduii).

2. OnbITHI 1O HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThI MO0 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJICKYJISIPHOT'O TIPUTSIKEHUS.

JABUKeHMe U B3aMMOAeiCTBHE Tel.
MexaHnuueckoe JBHKEeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKECHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABHXKEHUU. Pacuer mytu u
BPEMEHH JIBUOKEHUS.
SABneHue wHepunu. 3aKOH HHEpUMH. B3anmoneilcTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [IBM)KEHUs Teln. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €IWHULIE
o0beMa BeIleCcTBA.
Cuiia kak XapakTepucTuKa B3aumozeicTBus Ten. Cuia ynpyrocTd W 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBlIEHHE TATOTEHUS U CUJa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnokenue
CWJI, HANPABJIEHHBIX IO OJHOM HpsiMoM. PaBHOmelcTByromas cui. Cuiia TpeHusl.
TpeHue CKONIbKEHUS U TPEHUE MTOKOS. TpeHUe B IPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHne MexaHM4YecKOro JBUXKEHHUS Tena.
2. HM3mMmepeHne CKOPOCTH NPSIMOIMHENHOTO JBUKECHHUS.
3. HaOmionenue siBjeHUS MHEPIIMH.
4. HaOinroneHne n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJEUCTBUH TEJl.
5. CpaBHEHHUE MaccC 0 B3aUMOJICHCTBUIO TEN.
6. Cno)keHue Cul, HalpaBJIEHHBIX 10 OAHON IPSIMOIA.
Jlabopamopnwie padbomost u onvimet.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIapUKa B KUIAKOCTH,
MOJIEU JIEKTPUUYECKOr0 aBTOMOOMIIS M TaK Jajiee).

2. Ompezenenue CpelHEN CKOPOCTH CKOMBKEHHS Opycka WM IIapuKa II0
HaKJIOHHOM IJTOCKOCTH.
OmnpenenenHre MIOTHOCTH TBEPIOrO TeENA.

4. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCTH pacTsLKeHHs (Iedopmaliun)
NPY>KUHBI OT TPUIOKEHHOW CHJIBI.

5. ONbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXEHUSI OT
BEca TeJa U XapaKTepa COMPUKACAIOMINXCS MOBEPXHOCTEN.



JlaByieHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHbBIIICHUS U YBEIMUCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJCHUS Ta3a OT oObema, Temmeparypbl. [lepemada maBieHus
TBEPABIMU TEJIAMH, XUAKOCTSIMUA W ra3zamu. 3akoH [lackans. [IHeBmaTtnueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHHUS >KUJIKOCTH OT TiayOuWHbI. ['mapocTraruyeckuit
napanokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnu u armocepHoe mamieHue. [IpuuuHBI CylecTBOBaHHUS
BO3yIIHOM oOonouku 3emnu. OmbiT Toppuuennu. M3mepenue armocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EpPHOTO JIaBJICHUS OT BBHICOTHI HaJl YDOBHEM MODSI.
[TpubGops! 17151 u3MepeHus: aTMOChEpPHOTo 1aBJICHUS.

JlelicTBrE )XKUAKOCTU M Tra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue Ten. BoznyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTbH JAAaBJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mopaBnuueckunt mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUJIBI OT 00BEMa NOrpYyKEHHOM YacTu

S T o

TCJIa U IINIOTHOCTH KUJKOCTHU.

PaBencTBO BLITaHKPIBaIOHleﬁ CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHE MJaBaHMsA TEJ: IUIaBaHUE WM IIOI'PYKCHUC TCII B 3aBUCHMMOCTH
OT COOTHOIICHHS TNIOTHOCTEH Tela 1 KHUOKOCTH.

~

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOM B
’KMKOCTh YaCcTH TeJia.

2. OmnpeneneHre  BBITAIKUBAIOIIEH CWIIBI, JCHCTBYIOIIEHM Ha  Teno,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO
B JKHUJIKOCTH, OT MAcCChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOIIEH Ha TEIO B JKUJIKOCTH, OT 00BbEMa TMOrPYKEHHOU B
JKMIKOCTh YaCTH Tejla U OT IJIIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHne apeoMerpa WM KOHCTPYHPOBAHUE JIOJKU U
OIpeleIeHnE €€ rpy30M0aAbEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MoIHOCTb.

IIpocTeic MexaHHW3MBI: pbIUar, OJOK, HAKJIOHHAS ILIOCKOCTh. IIpaBumio

paBHOBecusi pbryara. llpumMeHeHue TmpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHnt none3Horo aelcTBus (nanee —
KII) npocThix MmexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTroi. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue padOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBHDKECHUHU Teja

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaurBaHU€ U KaOWJUISIPHBIE ABJIEHUS. TernoBoe pacliupeHue U cokaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3JIyUYCHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TernnoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHeHnune naBieHus rasa npu MU3MEHEHUU 00bEMA W HArpeBaHUU WIIU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

DJIeKTpUYecKHe 1 MATHUTHbIE SIBJICHHUS.
Onektpuzauus Ten. J[Ba pona 3JIEKTpUYECKHUX 3apsiioB. BzaumopnercTBhe
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUS MKy TeJIaMHU).
Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mois. IIpunuun
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBieHHE TPOBOJHUKA. Y AEIBHOE CONMPOTHUBJIIEHUE BellecTBA. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DJIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPUIECKOM sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJI HA IPOBOJIHHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS AIEKTPUYECKOHN SHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPAJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTprUIeCKOro Hanps>KeHUsI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI AIEKTPUUECKOMN 1IETIH MTOCTOSIHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOp.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OnBITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CWJIbl  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI TO UCCIEAOBAHUIO SIBJICHUSA DJJICKTPOMArHUTHOM WMHAYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHuuyeckue siBJICHMS.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBMKECHUA. PaBHOMEpHOE NPSMOJIUHENHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiiMHENHOE JBMKeHue. CBoOOAHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE nBIKEHHME 1O OKpyx)HOCTH. [lepuoa u vactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTUE€ BUbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENa ¢ 3aKPEIUVIEHHON OChIO BpauleHus. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIManbHas SHEprUs Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHne MexaHW4YeCKOro JBUXKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

Halmtonenne MmexaHnueckux sBICHUMA, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmtonenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TElL.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBWKCHUS IIAPUKA U TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCITOJIb30BaHUEM HEMOABIMKHOTO U MOIBMYKHOT'O OJIOKOB.
11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.
MexaHn4veckue KoJ1e0aHusi M BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIUH IPH KOJICOATSIIFHOM JIBUKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHHn4eCcKre BOJIHBI B TBEPAOM TEJI€, CCUCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmnpeneneHre 4YacTOThl M MepUoJa KoJeOaHUM MaTeMaTUYEeCKOTO
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
JJIEKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npuponaa cera. CkopocTh cBera. BOiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydeHue CBOMICTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBass ~ Mmopmenp  cBera.  Mcrounumku ~— cBera.  IIpamonmHEnHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOMAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. J[ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue nzo0paxeHUH B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.
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12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanne 3aBUCUMOCTH yIjla OTPa)XEHUS CBETOBOrO Jyya OT yrIJia
najeHusl.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.



4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

Omneitel Pesepdpopna u mianerapHas moaenb atoma. Monens atroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespaunienus. [lepuon noypacmnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWCTBHA pPAgUOAKTUBHBIX W3JIYYEHUU HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJb MTPEAHA3HAYEH AJI CHCTEMAaTH3alun
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IpPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Cu€T TOro, 4YTOo OOy4YarolIuMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YyyCIIe I IPOBEPKU TUIIOTE3 U MOJIIYUYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAYYHBIE OCHOBBI HamOOJEe BAKHBIX JOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTrO MCIOJIb30BAHUS PA3IUYHBIX MCTOYHHKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILECHHS M COXPAaHEHHUS BCEX M3BECTHBIX BUIOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccieioBaHne 0000IaIero xapakrepa. Moayib 3aBeplIaeTcsl MPOBEACHUEM
JTUArHOCTUYECKON M OLIEHOYHOU paboThl 32 KypCc OCHOBHOT'O 0011ero o0pa3oBaHusl.



MITAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMBI MO ®U3MNKE HA YPOBHE
OCHOBHOIO OBLLEErO O6PA3OBAHUA

N3yyenue (u3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINPABIEHO
Ha JOCTH)KEHHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.
B pe3synbrare n3yueHus (GU3MKU Ha YPOBHE OCHOBHOI'O OOLIEro 00pa3oBaHuUs
y obyuaromierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIC PE3yJIbTaThl B
4acTu:
e 1) MATPHOTHYECKOT0 BOCTIMTAHMS
e - MPOSIBJICHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(du3nyecKoil HayKu;
e - IICHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;
e 2) rpa’kIAHCKOrO0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e - TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCY>KIECHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IMPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN
busuKy;

e - OCO3HAaHHC BaXXHOCTHU MOPAJIbHO-3THUYCCKUX IPUHIHUIIOB B JACATCIBHOCTH

Y4EHOTO;
e 3)3CTEeTHYECKOIr0 BOCIIUTAHUA:
e - BOCHPHATHE JCTETUYCCKHX KayeCTB (DM3UUECKOM HAyKHU: €€ TapMOHHUYIHOTO
MOCTPOEHUSI, CTPOIOCTH, TOYHOCTH, JIAKOHUYHOCTH;
e 4) HCHHOCTH HAYYHOI'O NO3HAHUSA:

e - OCO3HaHUE IIEHHOCTH (PU3NYECKOM HayKH KaK MOIIHOIO0 HWHCTPYMEHTa
IO3HAHUSI MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHM, BAKHEUIIEH COCTABIISIOLICH
KYJIbTYPHI;

e - pa3BUTHE HAy4YHOM JIOO003HATEITHHOCTH, MHTEpPEca K HCCIEeN0BATEIbCKON
NESITENIbHOCTH;
e 5) d¢opmupoBaHus  KYJbTYPbl  310pOBbSI H  3MOLMOHAJIBHOIO
0J1aronoJIy4us:
e - OCO3HaHHME UEHHOCTH Oe30macHoro oOpa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTHU MpaBUi 0O€30MacHOrO IOBEJEHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpY/IOBAaHUEM B
JIOMAITHUX yCIOBHSIX;
e - chOPMHUPOBAHHOCTh HaBBIKA pediexcuu, NpHU3HAHWE CBOETO MpaBa Ha
OUIMOKY M TaKoro K€ IpaBa y Ipyroro 4eaoBeKa;
e 6) TPyI0BOIO BOCIIMTAHMS:



- aKTUBHOE y4yacTHE€ B pENIEHWU MPAKTUYECKHX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aliyd, TopoAa, Kpas) TEXHOJOTHYECKOW U
COIMAIFHON HAIPaBICHHOCTH, TPEOYIOMIUX B TOM 4YHCIE H (U3HISCKHUX
3HAHUM;

- UIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Tpodeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3KOJIOrM4eCKOro BOCIIUTAHMSI:

- OpHCHTaNMs Ha NMPUMEHEHUE (HM3WYSCKUX 3HAHHMK IS pEHICHHs 3ajad B
00JIaCTU OKpY’KaroIIed Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKU HX
BO3MOXHBIX MTOCIEICTBUM JIJI1 OKPY>KAIOIIEH CPEIbI;

- OCO3HaHHWE TJI00aJIbHOrO XapaKTepa SKOJOTMYECKHX IpoOJeM W MyTel HX
pEIIEHHUS;

8) ajanTanum K U3MEHAKUIMMCH YCJOBHAM COLMAJIBLHOH U NPHUPOAHOU
cpelbl:

- TOTPEOHOCTh BO B3aWMOJCHUCTBUU TPHU BBITIOJHEHWH HCCICIOBAHUM U
MPOEKTOB (M3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
APYIrux;

- TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPaAKTUUYECKYIO
JIESITCIIbHOCTb;

- IOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4YuCie (OPMYIUPOBATH
UJIeH, IOHSTHUS, TUTIOTE3bl 0 QU3UIECKUX 00BEKTAX U SABJICHUSX;

- OCO3HaHHE Je(PUITMTOB COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

- IUIAHUPOBAHUE CBOETO PAa3BUTUA B MNPUOOPETCHUU HOBBIX (HU3UUYECKUX
3HAHUMU;

- CTpEeMJICHUE aHAJIU3UPOBATh U BBISBIISITH B3aUMOCBSI3H IIPUPO/IbI, OOIIIECTBA U
PKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3NUSCKUX 3HAHUM;

- OLEHKAa CBOMX [JIEWCTBHUM C YYE€TOM BIMSHHS Ha OKPYXAKOMIIYK Cpeay,
BO3MOJKHEIX TJ100aIbHBIX TOCICICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHuss mporpaMmbl MO (U3UKE HAa YPOBHE OCHOBHOIO

o01rero oopazoBanus y o0ydaromierocs 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONINE TTO3HABATEIbHbBIC YHUBEPCATbHBIC YUCOHbIE JCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEpCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jjorunueckue JeicTBUA:



BBISBIISAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH OOBEKTOB
(ssBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(DUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX Y HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICJICTBEHHBIC CBS3M TMPU H3YUYCHUH (DU3UIECKUX
SIBIICHUH W TIPOIIECCOB, JENaTh BBIBOJBI C MCIIOJIb30BAHUEM JICYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITETILHO BBIOMPATh CHOCOO perieHuss y4eOHoW (GU3HUecKOu
3aaun (CpaBHEHUE HECKOJBKUX BAapUAHTOB PEIICHMS, BBHIOOp Hamboee
MOIXOISIIETO ¢ Y4ETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHNEe (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATEIBHO (POpMYyITHUPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4Hble METOAbI, NHCTPYMEHTBI U 3alpOChl IPU MOUCKE H
orOope MHpOpPMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOMU
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3MUECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUIYabHOW pabOThl TMpU PEHICHUH KOHKPETHOW (HHU3UIECKON
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JOCTIDKEHMIO: PACTIpEeNeNsTh pPOIH, OOCYXKIaTh TMPOIECChl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, TOCTUTAsl KaU€CTBEHHOI'O pe3yJbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OILICHUBATh KA4E€CTBO CBOETO BKJIaJia B OOIMMN TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIC YUeOHbIE 1elCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3IMYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TpYyIe, NPUHATHE pPELICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISTh AJITOPUTM pelIeHUs (PU3MUECKOH 3aaul UIn
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeaiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTMOXKEHHUS  (HEAOCTHIKEHHUSI) PE3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO HCCIENOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallMi, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh Cc€0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro;



e IPHU3HABATh CBOE MPABO HA OMIMOKY NPH pelIeHUuU (PU3NYECKUX 3a/1ad UIn
B YTBEPIKIACHUAX HA HaAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

OcBoennsi OOIT OOO c yderom crnenupUKH COACPKAHUSA yISOHBIX
npenMeroB W oOmux TtpedoBanuit PI'OC, AOMKHBI O0ECNEYUTh YCIHENIHOE
oOyueHue Ha CJEeNyIOUIeM YpOBHE o0miero oOpa3zoBaHusi. OpHEHTHPOBaHBI Ha
NpUMEHEHUE 3HaHUH, YMEHUN U HAaBBIKOB O0Y4YaIOIIMMUCS B YUEOHBIX CUTYyalUsIX
U pealibHbIX KU3HEHHBbIX yciaoBusx. ([Ipuka3 Ne808)

1) hbopmupoBaHue MPEACTABICHUIN O 3aKOHOMEPHOU CBSI3U U MMO3HABAEMOCTHU
SIBJICHUH TIPUPOJIBI, 00 00HEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yIomei
PO PU3UKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
Hay4YHOI'0O MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4€HHUs] OCHOB CTPOCHHUS MATEPUU U
(yHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

2) (hopMupoBaHH€ MEPBOHAYAIBHBIX MPEICTABICHUI O PU3NIECKON CYIIHOCTH
SBJICHUH NPUPObI (MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX ),
BUJaX MaTepuu (BEUIECTBO U IOJIE), IBUKEHUHU KaK CIIOCO0E CYIeCTBOBAHMS
MaTEpHH; YCBOCHHE OCHOBHBIX UEH MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O
CTPOEHHUU BEIIECTBA, FJIEMEHTOB AJIEKTPOJIMHAMUKHU U KBAHTOBOU (DU3UKH;
OBJIaJICHHE MMOHATHIHBIM annapaToM U CUMBOJIIMYECKUM SI3bIKOM (PU3UKU;

3) nproOpeTeHrEe ONbITa MPUMEHEHHSI HAYYHBIX METO/I0B IMO3HAHUS, HAOIIOIEHUS
(u3nUecKux SBIECHUHN, IPOBEIEHUS ONBITOB, IPOCTHIX IKCIIEPUMEHTATbHBIX
UCCJIeIOBAHUM, MIPSAMBIX U KOCBEHHBIX U3MEPEHUI C UCTIOJIb30BAHUEM AHAJIOT OBBIX
U IIUPPOBBIX U3MEPUTENBHBIX TPUOOPOB; TOHUMaHNE HEM30EKHOCTH
MOTPEITHOCTEN JTFOOBIX U3MEPCHHMIA;

4) nonuManue GU3NIECKUX OCHOB U MPUHITUIIOB IEUCTBUS (pabOThl) MAIINH H
MEXaHU3MOB, CPEJICTB MEPEABUKEHUS U CBA3H, OBITOBBIX TPHUOOPOB,
MIPOMBIILJICHHBIX TEXHOJIOTMYECKUX MPOIIECCOB, BIUSAHUS UX HA OKPY>KAIOUIYIO
Cpelly; OCO3HAHHE BO3MOXKHBIX MPUYNH TEXHOTEHHBIX U IKOJIOTHUYECKUX
KaTacTpod;

5) oco3HaHUEe HEOOXOJUMOCTH MPUMEHEHHS TOCTUKEHUN HU3UKU U TEXHOJIOT U
JUISL PAlMOHAIBHOT O TPUPOI0NOJIb30BAHUS;

6) oBJaJeHNE OCHOBaMH 0€30MaCHOT'0 UCTIOIb30BAHUS €CTECTBEHHBIX U
MCKYCCTBEHHBIX DJIEKTPUYCCKUX M MATHUTHBIX MOJIEH, SJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBCHHBIX M HCKYCCTBEHHBIX HOHU3UPYIOIINX U3JTYYCHUH BO



n30exaHue UX BPEHOTO BO3JEHCTBUS Ha OKPY>KAIOIIYIO CPEAY U OpraHu3M
YEJI0BEKA;

7) pa3BUTHE YMEHUS MIIAHUPOBATH B MOBCETHEBHOM KU3HU CBOU JEHCTBUS C
IIPUMEHEHHUEM ITOJTYYEHHBIX 3HAHUW 3aKOHOB MEXAHUKH, 3JIEKTPOIUHAMUKH,
TEPMOJAMHAMUKH U TEIJIOBBIX SIBJICHUMN C LIENBI0 COEPEKEHUS 310POBBS;

8) popmupoBaHuE NMPEACTABICHUIN O HEPALMOHATILHOM HUCIIOJIb30BAHUU
IIPUPOJHBIX PECYPCOB U SHEPIUH, 3arPA3HEHUN OKPYKAIOIIEW CpEbl KaK
CJIEICTBME HECOBEPILIECHCTBA MAILIMH U MEXaHU3MOB;

9) nnst 00yyaroImMUXCsi C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS, JJIS
WHBAJIUJIOB, JICTCH MHBAJIUIOB: BJIaJICHUEC OCHOBHBIMH JIOCTYITHBIMA METOIaMH
HAyYHOTO TTO3HAHUS, UCITOJIb3YEeMBbIMH B (PU3HKE: HAOJIFOICHHE, ONTUCaHNE,
U3MEpEeHHE, IKCIIEPUMEHT; YMEHHE 00padaThIBaTh PE3yIbTaThl H3MEPCHHM,
00HapYy)KHUBaTh 3aBHCHMOCTh MKy (PU3NIECCKUMH BEIIMYNHAMHU, OOBSICHSTH
MOJTYYCHHBIC PE3YJIBTATHI U JCNIaTh BHIBOJIBI;

10) nyst 0Oydaromuxcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS, JIJISI
VWHBAJIUOB, I€T€ NHBAIUAOB: BIAJECHUE IOCTYITHBIMUA METOIAMU
CaMOCTOSITEJILHOIO IJIAHUPOBAHUS U MPOBEACHUS (PU3UIECKUX IKCIIEPUMEHTOB,
OMUCAHUA U aHAJIN3a MOJTYYEeHHOU U3MEPUTEIBbHONU HH(POPMAIIUH, OTIPEICIICHUS
JIOCTOBEPHOCTH ITOJIyYEHHOI'O PE3YJIbTaTa;

11) nns cnensix U CIIA00BUASAIINX 00yJaIONTUXCS: BIaJICHHUE MPABIIIAMHU 3aIHCH
buzndeckux Gopmyn penbepHO-TOUCUHON cucTeMbl 0003HaueHui JI. bpaiins.

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

e HCIIOJIB30BaThb ITOHATHA: (1)I/ISI/IIIQCKI/I€ )41 XUMHNYCCKUC SABJICHUA,

HaOJI0IeHNe, IKCIEPUMEHT, MOJEIb, TUIOTE3a, €IMHHULBI (PU3MUEeCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBI)KEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TNPSIMOJIMHEWHOE), TPAaeKTOPHUs, PABHOIEUCTBYIOIIAS
cuJa, nedopManus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (nuddysus, TEIoBoe NBUKEHHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIBHOKEHHME, HEPABHOMEPHOE  JIBJKCHHME, HWHEpLMS,
B3aUMOJICICTBHE TE€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO



BpallleHUs, TMepenaya JaBJICHHUs TBEPABIMU TENaMH, >KUJIKOCTAMH MU
razamy, arMoc(pepHOoe JaBiE€HHME, IUIABaHHWE TeJ, IMPEBpallleHUs
MEXaHUYECKOW IHEPruu) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3NYECKUX  SBJIECHUH B
OKpY’)KalollleM MHUpE, B TOM 4YHucle (U3MUYECKHE SIBJICHUS B HPUPOJE:
IPUMEPBI JIBMOKEHUSI C Pa3jIu4YHBIMU CKOPOCTSIMH B JKMBOW M HEXKHBOU
NpUpOAE, ACUCTBUE CHJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIHUSAHHE
aTMOC(EpHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJle YeJoBeKa, IPU ITOM MEePEBOAUTh NPAKTHUUECKYIO 3aJauy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHMUIA;
OIKCHIBATh U3yUYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SBJICHHS, UCHOIb3Ys
¢usnyeckue BeNMUMHBL (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeM,
yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHUJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tas3a),
BBITAJIKMBAIOIAsl CUJIa, MEXaHWYeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KO3((UIHUEHT TOJE3HOr0 JEHCTBUS MEXAHU3MOB,
KMHETHYECKAas] W NOTEHLMAJIBbHASL SHEPrus), NPHU ONHMCAHUM IPaBUIBHO
TPaKTOBaTh  (PU3UYECKHI  CMBICI  HMCHOJB3YEMbIX  BEJIMYUH, UX
0003HAaYEHUs1 M €IUHULIBI (PU3NUYECKUX BEIUYMH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMHU BEIUYHMHAMU,
CTPOUTH rpapUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYHH;
XapaKTEepHU30BaTh CBOMCTBA Ted, (PU3MYECKUE SIBIEHUS M MPOLECCHI,
UCIOJIb3Ysl MIPaBUJIa CIOXEHUs CUII (BAOJIb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuwiIo paBHOBecUs pbryara (0Joka),
«30JI0TO€ NPABWJIO» MEXAHHKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPrUM, TPU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBATH €M0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3NUYECKUE SBIICHUS, POLIECCH] U CBOIMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUMd MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3U, CTPOUTH OOBsicHEHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpO Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmarb pacu€THele 3aJadyd B 1—2 JEHCTBUA, HCMONb3YS 3aKOHBI M
dbopmyIbl, CBs3BIBaOIIME (DU3NUECKHME BEIUYUHBI: Ha OCHOBE aHalu3a
YCIIOBUS 3a/1a4yl 3alMChIBATh KPaTKOE yCIOBHE, NOJCTABIATh (PU3HUECKUE
BEIMYMHBI B (OPMYJIbI U NPOBOAMUTH Pacd€Tbl, HAXOIUTH CIPABOYHBIE
JAHHBIE, HEOOXOAUMBIE JIJIsl PEIICHUS 3a/1a4, OLICHUBATh PEAMCTUYHOCTh
MOJIy4eHHOU (PU3UUECKO BETUYUHBI;



pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NpU TOMOLIU
(bu3HYEeCKUX METO0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEISAThH IIPOBEPIEMOE
npeanoyioxkeHue  (TUIOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
NOJIYYEHHBI pEe3yJbTaT, HAXOIWTh OWIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 11O €T'0 pe3yJIbTaTaMm;

MPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3UYECKHX SIBICHUM WU
buznueckux CBOMCTB TeI: dbopmMynrpoBaTh IPOBEPSIEMbIEC
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY M3 NMPENJI0KEHHOI'0 000PY10BaHMs,
3aMUCHIBATh XOJ1 OMbITa U (POPMYJIHPOBATH BHIBOJII,

BBITIOJIHATh MPSIMBIE U3MEPEHUSI PACCTOSAHUS, BPEMEHHU, MAacChl Tela,
o0BéMa, CWJIBI M TEMIEpaTyphl C UCIHOJb30BAaHUEM aHAJOTOBBIX M
nu(poBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHWs MNPUOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MPOBOJUTH UCCIEA0BAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JpYro € HCIONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [BWKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, kKauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT TUIOIIAAU COIMTPUKOCHOBEHUS TEI, CUIIbI
YOPYTOCTA OT YAJIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIECH CUJIBI OT 00bEMa
MOrPYKEHHOW YaCTHU TeNAa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUSl TEJ, YCIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4YEOHOrO0 HCCIIEIOBaHUSA, COOMpAaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clelys MNpPeIIoKeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE
MPENJIOKEHHBIX TAaOMUI[ W TpaduKOB, JeNaTh BBIBOABI MO PeE3yJbTaTaMm
UCCJIEI0BaHHUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMYUH (TUIOTHOCTh
BEILIECTBA KUIAKOCTH M TBEPAOrO TE€Na, CUlIa TPEHUSA CKOJbKEHUS,
JABJICHUE  BO3/1yXa, BBITAIKMBAIOIIAs  CWJja, JCHCTBYIOIIAs  Ha
NOTPY’KEHHOE B XKUAKOCTh TeN0, KO3(Q(UIMEHT NOJE3HOro AEHCTBUSA
NPOCTBIX MEXaHU3MOB), CHEAyd MPEIOKEHHON WHCTPYKIHUH: TIPH
BBITIOJIHEHUN HW3MEPEHHU COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCJISITh 3HAYEHUE UCKOMOU BEJIUYUHBI;

coOMI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000py0OBaHUEM;

YKa3bIBaTh MPUHIUIBI JAEUCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETp, AMHAMOMETp, COOOIIAIOLINECS COCYIbl, OapoMerp,
phluar, MOJABUKHBIN U HEMOABUKHBIN 010K, HAKJIOHHAS IJTIOCKOCTb;



XapaKTepH30BaTh MPHUHIMIBI  JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHMCAaHUA (B TOM 4YHUCIHE:
NOJMIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBJICHUM M HEOOXOIUMbIe (U3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HaXoAUTh  HMHPOpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUYECKUX 3HAHUH B IMOBCEIHEBHOM
KU3HU JIJIs1 oOecriedeHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJIOICHUSA
HOPM 3KOJIOTMYECKOT0 TOBEAEHUS B OKPY’KAIOILEH CpeEE;

OCYHIECTBJISITh OTOOpP HMCTOYHUKOB HHGpopmanuu B HHTepHere B
COOTBETCTBHH C 3a/1aHHBIM IIOUCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPAaBHEHUS paA3JIMYHBIX HCTOYHUKOB BBIICIATH
UHPOpPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHO;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUI HayYHO-TONYJISIPHYIO
auTepaTypy  (pU3MUECKOro CcoaepiKaHMs, CIpPaBOYHBIE MaTEepHUalbl,
pecypcel cetn MIHTEpHET, BilaaeTh NpUéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOLICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINH (HU3UIECKOTO COAEPKAHUSA, B TOM
yyclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIKM Yy4eOHBIX MCCIENOBAaHUW, NpPU H3TOM TIPAMOTHO MCIOJIb30BaTh
U3YYEHHBI TOHATUHHBIN anmapaT Kypca (U3HMKH, COIpPOBOXIAThH
BBICTYIIJIEHUE NIPE3CHTALINEH;

IpU BBHIMOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBAHHMA paclpenensarhb
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C IMOCTaBJICHHBIMHU 3aJadyaMi,
CIIEAUTh 3@ BBINOJIHEHMEM IIJJaHA JACWCTBUN, aJEKBATHO OLIEHUBATh
COOCTBEHHBIH  BKJIAJ B  JCSATENBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus B 8 kiacce rnpeaMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMXKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALNTUYECKUE U
amop(dHble TeNa, HACHIIICHHBIH M HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, JIEKTPUUECKOE T0JI€, MPOBOJIHUKU
U JTUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MAarHUTHOE MOJIE;



pazuuath SBJICHUS (TEIUIOBOE pAaCIIMpPEHHE M CXKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJIEHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaada (TErI0NpPOBOAHOCT, KOHBEKIIHUS, U3JIyYEHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICHCTBUE 3apsIAOB, ACHCTBUS AIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHUCTBUE MArHUTOB, JIEMCTBUE
MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
M0 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3UYECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBICHUS B IPHUPOJE,
KpUCTAJUIbI B mpupone, usirydeHue CoJHLA, 3aMep3aHHEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIIEKTPUUECKUE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Apedd MOoaCOB, pOJIb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UUECKUX
SIBIICHUI;

ONMUCHIBATh U3YyUYECHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnueckue BEIUMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa
IJIaBJICHUSI, YyJENbHAas TEIUIoTa MapooOpa3oBaHusl, yaelbHas TEIoTa
CropaHusi TOIUIMBA, KOX(DQPUIMEHT TMOJEe3HOro JAEHCTBUS TEIJIOBOM
MAaIllHbI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUYECKHUU 3apsn,
CUJIa TOKA, BJIEKTPUUYECKOE HAIPSKEHUE, CONPOTHUBIIEHHUE IPOBOJIHUKA,
yIeIbHOE  CONPOTHBIEHWE  BEmIeCTBa, paboTa ©W  MOIIHOCTH
ANEKTPUYECKOr0  TOKA), TPU  ONHUCAHUM TPAaBWIHLHO  TPaKTOBAaTh
(bu3MUecKuil CMBICII MCIOJIb3YEeMbIX BEIUYHMH, 0003HAYEHUS U EAUHUIIBI
bu3NUeCKNX BENWYMUH, HAaXOMWUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTMMU BEIMYUHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TPOIECCHI,
WCIIOJNIb3YSI OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUU
CTPOCHHMS BEILIECTBA, MPUHIIUI CYNEPHO3UIUUA MOoJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa /i yyacTKa IenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpAaHEHMs DHEpPruyM, IpPU OSTOM JaBaTh
CJIOBECHYIO0 (hOpPMYJITUPOBKY 3aKOHA W 3aIlMChIBATh €T0 MaTEMaTHYECKOE
BBIPAKCHUE;



OOBSICHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalHi MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABISATH
IPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHI,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THele 3aJadyd B 2—-3 JCUCTBUSA, HCIONb3YS 3aKOHBI U
dopMynbl, cBsi3bIBarOLIME (HU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajIu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JUIs  peIlleHus 3a7auyd, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXoAuMble il €€ pelleHus, NPOBOAUTH pPACUETHl U CpPAaBHUBATH
NOJyYEeHHOE 3HaUYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIUTh NIpH MOMOUIU
(bu3MUecKuX METOAOB, HCIOJb3Ysl OMHMCAHHE MCCIEAOBaHUS, BBIIEIATH
MIPOBEPSIEMOE  MPEANOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh TMOPSAKA
IIPOBEICHUS UCCIEA0BaHUs, 1€IaTh BHIBObL;

NPOBOJAUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKHX SBJICHUUA WIH
(bu3MUecKuX CBOMCTB Tell (KaMWIISIPHBIE SIBJICHHMS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHUs NPH HM3IYYCHHH OT I[BeTa H3JIyYaroliel (MOrIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS] BOJbI OT TEMIIEPATYPbl KUAKOCTH H
iomaau €€ IOBEPXHOCTH, OJJIEKTpU3alus TE€I MW B3aUMOJECHCTBUE
NEKTPUUYECKUX 3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3allksl MarHUTHBIX TIOJI€d TIIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA dJEKTPOJBHUraTeisi IOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
IpoBepsieMble MPEANOIOKEHHsI, COOMPaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ OIbITa U (YOPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATDh ~ MPSIMbIE  W3MEPEHHs]  TEeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJI&JKHOCTU BO3JYyXa, CWJIbl TOKA, HAIpPSIKEHUS C MCHOJIB30BAHUEM
aHaJIOTOBBIX MPUOOPOB U AATUYMKOB (PU3MUECKUX BEIWYUH, CPaBHUBATH
pe3yabTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEITUYHUHBI OT
JIpYrol ¢  HMCHOJb30BAaHUEM TMPSIMBIX  M3MEpPEHUH  (3aBUCUMOCTD
COMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJH IONEPEYHOr0
CEUEHHUsI U YIeTbHOI'O COITPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CHUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOJAHUK, OT HANpPSKEHHUS Ha TMPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M  NApaJUIENbHOIO  COEIMHEHMM
IPOBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHME, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CleNys MNPeII0KEeHHOMY IUIaHy, (UKCUPOBATH



pe3yNbTaThl TOJYYCHHOHW 3aBHCHMOCTH B BHUAC TaONWI U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBaHUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (Pu3ndecKkux BeIMUuH (yaelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COIMPOTHUBIECHHE NPOBOAHMKA, pabora W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHHPOBATh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJEIYS MPEIOKEHHON HHCTPYKIIUU, U
BBIYHCIIATH 3HAYCHUE BEINYNHBI,

coOII0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHbIM
000py/I0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHuA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, IMapoBas TypOWHA, aMIIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEIOXPAHUTEITH, JIEKTPOMATHUT, JIEKTPOABUTATEIH IIOCTOSIHHOTO TOKA),
UCTIONIb3YsI 3HAHWS O CBOWMCTBAX (PU3MUYECKHUX SIBICHUN W HEOOXOIUMBIC
bu3nyueckne 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEILHbIE
npuOOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JIBHUTATENh BHYTPECHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBI JJIEKTPUUYECKHUX
1enen ¢ MmocjaeaoBaTeNbHbIM U MapauIeIbHBIM COSAMHEHUEM AJIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUEHUS DIIEMEHTOB JIEKTPHUECKUX IICTICH;
NPUBOIUTH  NpUMEphl  (HAXOauTh  HWHGOPMAIIMI0O O  MpUMeEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbSI W COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYHIECTBJISITh TMOUCK HMH(POpMalUU (PU3UYECKOTO COJEpkKaHUS B
NHTEepHEeTe, HA OCHOBE HMEKOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH HMH(POPMAIUIO, KOTOpas
SBIISIETCS MPOTUBOPEUUBOM WIIM MOXKET ObITh HEOCTOBEPHOI;
MCIOJIb30BaTh MPH BHITIOJIHEHUH YYEOHBIX 3aJlaHUM HAy4YHO-TIOMYJISIPHYIO
TuTepaTtypy  (QU3MUECKOro CoAep)KaHWs, CHPAaBOYHBIE MaTEpPHAIbI,
pecypcel cetn MIHTEpHET, BIageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKHUE YCTHBIE COOOIIECHUS,
0000mas wHOOPMALMIO M3 HECKOJBKHX HCTOYHUKOB (PU3HIECKOTO
COMCp)KaHWs, B TOM YHCJIE IYOJIHMYHO TIPEICTABIATH PE3yIbTaThI



IIPOEKTHOM WJIM UCCIEAOBATENBCKOW JNEATENIBHOCTH, MPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHATUHHBIA ammapat Kypca (Qu3MKW,
COIPOBOKIATh BBICTYILICHUE NPE3CHTALMEN;

IOPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEHOBAaHUN (DU3UUECKUX
MPOLIECCOB pPACHPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]a4aMU, CJIEIUTh 3a BBINIOJIHEHUEM IUJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJIcKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaj] B
JEATENbHOCTD TPYIIBI, BBICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJIENCTBHUE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K xoniy oOyuenus B 9 kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCTIOJb30BaTh TMOHATHA: CHCTEMa OTcuéTa, MarepualbHas TOYKa,
TPAaEeKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOT'O JBMKEHUS, Oeopmaius
(ynpyrasi, miacThdeckas), TpEHHE, IEHTPOCTPEMHUTEIbHOE YCKOpEHUe,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSKECTH, aOCONOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPIIOTO Tella, paBHOBECUE, MEXaHMUECKHE KOIeOaHus u
BOJIHBI, 3BYK, HMHQPa3BYK U YJIbTPA3BYK, O3JIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CTHEKTPbI UCIYCKaHMS U TOTJOoUIeHus, anb(a, OeTa- U raMmma-u3IydeHus,
U30TOIIBI, S/IEpHAS SHEPTETHKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE NPSMOJIMHEWHOE
JBUKEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHENHHOE JBUKEHHE, CBOOOIHOE
najieHrue Tel, PABHOMEPHOE JBMKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JBUKEHUE, KoJeOaTellbHOE JIB)KEHUE (3aTyXalollue U
BBIHY)KJICHHbIE KOJeOaHUsI), pe30HAHC, BOJHOBOE JIBIKEHHE, OTPaKCHHE
3BYKa, MPSMOJMHEIHOE pacHpoCTpaHEHUE, OTPaKEHHUE U TPEIIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTpa)KeHUE CBETa, pa3jioKeHue 0enoro ceera B
CIEKTp ¥ CJIOXKCHHE CIEeKTPaJbHBIX IIBETOB, JHUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3ZHUKHOBEHHE JIMHEHYATOr0 CIEKTpa
U3Ty4YEHHs) TI0 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE,

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKpy’XaromeM Mupe (B TOM uucie (U3UYECKHUe SBICHUS B IPHPOJIE:
NPUIUBBL U OTIUBBIL, IBIKEHUE Tu1aHeT COTHEUHOM CUCTEMBbI, PEaKTHBHOE
JIBMKCHUE JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMIIETpsSICEHUE, CeHCMUYEecKHe BOJHBI, IyHaMH, 9XO, I[BETa Tell,
ONTUYECKHE SIBJICHUS B NPHUpOJIE, OMOJIIOrMYECKOEe IEHCTBUE BUAUMOTO,
yIbTPa(QHOIETOBOIO U PEHTICHOBCKOI'O H3JIYYCHHH, €CTECTBEHHBIN
pPaMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4H, PaJAOAKTUBHOE H3IIyUYCHUE



NPUPOAHBIX MHHEpAJoB, JEHCTBHE pPAJUOAKTUBHBIX W3IyYEHUH Ha
OpPraHU3M YEJIOBEKa), MPHU 3TOM IIEPEBOAMUTH IPAKTUYECKYIO 3a1adyy B
yueOHYI0, BBIIENATh CYHIECTBEHHbIE CBOWMCTBA (MPHU3HAKU) (PUIUYECKUX
SIBIICHUI;

OIKCHIBATh U3yUYEHHbIE CBOMCTBA TEN U (PU3UYECKUE SBJIECHHS, UCHOIb3YS
¢u3nyeckue BEIUYMHBI (CpeIHSs U MTHOBEHHAs CKOpPOCThb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEepEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHMS, CUla YIPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOrO TAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbL,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, MNOTEHUUAJIbHAas HHEpPrusi Tena,
MNOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLIMAJIbHASI 3HEPIUsl CKATOU
NPYXXUHBI, KUHETHYECKas HHEPrusi, NOJHAs MEXaHW4YecKas >SHeprus,
NEPUOJ U YacToTa KosueOaHui, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb NPEIOMIIEHUS CPENbl), TP OMUCAHUU
NPABWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT HCMOIb3YEMBIX BEJIUYUH,
0003HaYeHUs1 ¥ €IMHULBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIWYUHY C JPYTUMHU BEIUYHMHAMU,
CTPOUTH rpaUKHN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYHH;
XapaKTepHU30BaTh CBOWMCTBA TeN, (PU3MUECKUE SBJIEHHS M IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUsl YHEPruu, 3aKOH BCEMHPHOI'O TATOTECHMS,
IPUHIUI CYNEPIO3UIHMHA CWI, IPUHIUI OTHOCHUTEIBHOCTH [ 'amwmies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMIIYJIbCA, 3aKOHBl OTPAXKEHUS H
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiA0BOTO U MacCOBOT'O YMCET
IpU SIEPHBIX PEAKUUAX, MPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMCBIBaTh €T0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIIATH
MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C ONOpOM Ha 2—-3 U3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHM,
(U3UYECKHUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEM;

pemath pacy€THple 3amayd  (OMHparoUIMecss Ha CUCTeMy H3 2-3
YPaBHEHUI), UCIIOJIb3Ys 3aKOHBI U (POPMYJIbl, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONINE WIM W30BITOUYHBIE JaHHBIEC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE ISl PEIIEHUs, TPOBOJUTH PACUETHI U
OLIEHUBAaTh PEAJUCTUYHOCTh IIOJYYEHHOrO0 3HaueHus (pusmueckoin
BEJINYMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH MOMOIIU
(Gu3MYEeCKUX METOAOB, HCIONb3YS OMHCAHUE MCCIEHOBaHUS, BBIIEIATH



IpoOBEPSIEMOE  TPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBENICHUS  MCCIENOBAaHUS, JIeJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUA WIH
(bu3nueckux CBOMCTB Tenl (M3yyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl HPHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM NpPYKMHHOIO
MasTHUKA OT MacChl TPy3a M KECTKOCTU MPYNKUHBI U HE3aBHCHUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJIEOaHUM, MPSIMOIMHEHHOE pacIIpOCTpaHEHUE CBETA,
pas3ioxeHne Oenoro cBera B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3E, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITEJIbHO ~ CcOOMpaTh  YCTAHOBKY W3  UM30BITOYHOrO Habopa
o0Opy/ZOBaHMs, OIUCHIBATH  XOJI  OMbITAa W  €ro  pe3yjbTaThl,
(bopMyIHpOBaTh BHIBOBL

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ompeaenss
CpeoHee 3HaueHHEe U3MEpsSEeMOM BEJIWYUHBI ((POKYCHOE pacCTOsHuE
coOuparomieit JMH3bI), OOOCHOBBIBATH BHIOOpP crHoco0a HM3MEpPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

NPOBOANTH HCCIENOBAHMWE 3aBUCHUMOCTEH (DM3MUYECKUX BEIHYMH C
UCTIOJh30BAaHUEM TIPSAMBIX W3MEpPEHUH (3aBUCUMOCTH IMYTH OT BPEMEHU
Py PABHOYCKOPEHHOM [BIKEHHHM O€3 HayalbHOM CKOPOCTH, Mepuoaa
KoieOaHMii MaTeMaTUYeCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHUs CBETa OT yria MaJeHUs W yIriia MPEeIoOMJICHHS OT yriia
NaJeHus): TIUIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOATEIBHO COOMpAaTh
YCTaHOBKY, (UKCHUpOBaTh pe3yJbTaThbl MOIYYEHHON  3aBUCHMOCTH
bu3nuecKuxX BEIWMYMH B BHUAE TAOIUIl W TpaduKOB, JAeiaTh BBHIBOABI 1O
pe3yabpTaTaM HCCICIOBaHUS;

NPOBOJNTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOTHOTO TMAaNeHUs, XECTKOCTh MPYKUHBI, KOd(hQHUITEHT
TPEHHUS CKOJBKEHHSA, MEXaHH4ueckas paboTa M MOIIHOCTh, YacTOTa H
nepuojJ, KoyieOaHWd MaTeMaTUYyecKoro U MPYKUHHOIO MAasTHUKOB,
ONTUYECKAasl CWJIa COOMpAIIe  JIMH3BI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOHITh U3MEPEHHUsI, CIIeAYys MPEIOKCHHON WHCTPYKIWHU, BHIYUCIISATH
3HAYEHWE BEJIMYMHBI U aHATIM3UPOBATH MOJIYYCHHBIE PE3YJIbTAThI C yUETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

COOIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;



pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuaiabHasl TOUYKA, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOENb aToMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TPHUHIMINBI JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA MX OMuUcaHusd (B TOM 4YHUCJE:
CIIUIOMETpP, JATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJIEHUW M  HEOOXOoAuMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOIOTHYECKUX IPOIECCOB
NpU PEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOCHUS N300PAKEHUH B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  TpUMEpHl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAaKTHYECKOTO HWCIONIb30BaHUs (DU3MYECKUX 3HAHWW B IOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 30POBBbS U COOJIIOJIECHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;

OCYIIECTBJIATh TOWUCK HWHPOpMAIK  (QU3NIECKOTO0 COJCp)KAaHUS B
HuTepHere, caMOCTOSTENBHO (HOPMYTUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
IyTH OMpEAeNeHUs] JOCTOBEPHOCTH TMONYIEHHON MH(OpPMAI Ha OCHOBE
UMEIOIINXCS 3HAHUK M JTOTIOJTHUTETbHBIX HCTOYHUKOB;

UCTIOJIh30BaTh MPH BBIMOJHCHWN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
TUTEPaTypy (PU3NYECKOTO COJEp)KaHWs, CIPABOYHBIE MaTEPHAIIbI,
pecypcbl cetn MHTEpHET, BlafeTh NpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO TPECTABNIATH PE3YNIbTaThl MPOSKTHON MM UCCIEI0BATEIbCKON
NESITENbHOCTH, TPU 3TOM TPaMOTHO  HWCIONB30BaTh  HM3yYEHHBIN
MOHATUWHBIN ammapar Hu3y4aeMmMoro pasjenia (U3WKH M COIMpPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTale ¢ y4eroM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATWUYECKOE MNJIAHMPOBAHUE

7 KJIIACC
No Haumenosanue [IporpammHoOe conepxanue OcHOBHBIE BUJIbI JEATEIBHOCTHA 00yUYaOLIUXCS
/11 pa3esioB U TEM

y4eOHOr o npeameTa

Du3UKa U ee PoJib B IO3HAHUU OKPYIKAKLL

ero Mupa

BeJIMUMH. PU3NUECKUE
npubopsl. [lorpenrHocts
M3MEpEHUN
MexnyHapoHas cucreMa
EVHULL

1.1 | ®usuka—Hayka ®duszuka — HayKa o ipupojie. | BrisgBienue paznuuuii Mexny pu3nyecKumu
0 IpUpPOIE SIBiieHust npupOBI. U XUMUYECKUMHU IPEBPALLCHUSMMU.
dusnyeckue sABICHUS: PacnoznaBanue u knaccupukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBBIE, | SIBJICHUW: MEXaHUYECKUX, TEIJIOBBIX,
IEKTPUYECKUE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Habumonenue u onucanue GU3nuecKux siBICHUHN
3BYKOBBIC
1.2 | duznueckue Pu3nyecKre BEITNYUHBL. OmnpeneneHue LEHbI 1EIEHUS Kb
BEJIMYMHBI N3mepenne Gpuzniaeckux M3MEPUTENIBHOTO Npubdopa.

N3mepenune TMHEHHBIX pa3MEPOB TEIl

Y IIPOMEKYTKOB BPEMEHH C YYETOM
ITOTPEITHOCTEN.

N3mepenne o0beMa )KUIKOCTH U TBEPAOTO Tena.
N3mepenue TemnepaTypsl TPy TOMOIIU
KUJKOCTHOIO TEPMOMETPA U AATUUKA
TEMIIEPATYPHI.

BrinosniHeHne TBOPUECKUX 3aTaHUM 110 TIOUCKY
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CI0CO0OB U3MEPEHHSI HEKOTOPBIX (PU3UUECKHUX
XapaKTEPUCTHUK, HAIPUMED, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAaJIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUN, MAJIBIX
MIPOMEKYTKOB BpeMeHH. OOCyxaeHne
IpeajaraeMbix Crioco0o0B

1.3.

EcrecTBenHno-
Hay4HBI METO/T
MO3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
W3y4aroT MPUpOY.
EcrecTBeHHO-Hay4YHBIN
METO/I IO3HAHMUS
HaOII0IcHIE, TOCTAHOBKA
Hay4YHOT' O BOIPOCa,
BBIJBMIKEHHE THIIOTES,
AKCHEPUMEHT IO MPOBEPKE
TUIOTE3, 00BICHEHHUE
HaAOJIFOJaEMOIO SIBJICHUS.
Onucanue GU3NIECKUX
SIBJIGHUM C TIOMOIIILIO
MoJeieH

BoiBrkeHue runores3, 00bSCHAIOMMX MPOCThIE
SIBJICHUSI, HATIPUMED:

— [I0YEMY OCTAHABJIMBAECTCS JBUKYILIEECS

10 TOPU30HTAIBLHOW ITOBEPXHOCTH TEJIO;

— [I0YEMY B KapKYIO OOy B CBETIION OAECKIE
NpOXJaJHEN, YeM B TEMHOU. [Ipeqnoxenue
croco0OB ITPOBEPKHU TUIIOTES.

[IpoBeneHue ucciaeqoBaHus MO NPOBEPKE KAKOM-
MO0 TUTIOTE3BI.

[TocTpoenue npocTenmux Mojienen GU3NnIeCKux
SIBJICHUH (B BUJIC PUCYHKOB WJIU CXEM ), HAIIPUMEDP
MaJICHUE IpeAMETa; NPSIMOJIMHENHOE
pacrnpoCTpaHEHUE CBETA

Utoro no pazneny

HepBOHaqaanme CBecACHUA

0 CTPOCHHH BELIIECTBA

2.1

Crpoenue BeniecTa

1

Crpoenue BeniecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3zmepsbl. ONbITHI,
JIOKA3bIBAIOIIME
JIMUCKPETHOE CTPOEHUE
BEILIECTBA

HaGmroienue n MHTEpIpETaIUs OIBITOB,
CBUJICTEIHCTBYIOIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHHU BEIIECTBA: OMbBITHI C PACTBOPEHUEM
pa3JIMYHBIX BELECTB B BOJE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCIONb30BaHuEM (oTorpapuil, MOTyYEHHBIX
Ha aTOMHOM CUJIOBOM MuKpockore (ACM) —
nabopartopHas pabora 1o treme: «O1eHKa
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JaMeTpa aToMa METOJIOM PsIJIOB
(c ucnonpzoBanuem ororpaduii).
Ornpenenenue pasMepoB MalbIX TEJ

2.2 | JIBmxeHue
1 B3aMMOJICHCTBHE
YaCTHII BEIIECTBA

JIBMOKEHME YaCTHIL
BemlecTBa. CBA3b CKOPOCTH
JIBUKEHUS YaCTHII

C TeMIEPATypPOM.
bpoyHoBCKO€ ABM>XEHHE,
b dy3us.
BzanmopeiicTBre yacTuIy
BEILIECTBA: IPUTSKEHUE

Y OTTAJIKUBAHUE

Hab6ntonenue u oobsicHeHrE OpOYHOBCKOTO
TBYKEHUS U siBNIeHUs quddy3nm.

[TpoBeneHue u 0OBSICHEHNE OIBITOB

10 HaOJIIOICHHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBenenue u 00bICHEHUE ONBITOB

110 0OHAPYKEHUIO CHIT MOJICKYJISIPHOTO
NPUTSHKEHUS ¥ OTTAIKHBAHHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHbi€ COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpHCTaNIMYECKUX ) TE.
B3aumocssa3bs Mexay
CBOMCTBAMU BEILECTB

B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U X
aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM
BOJIbI

Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX
MOZIEJI€i1) OCHOBHBIX PA3JIMUUil B CTPOEHUU T'a30B,
KUJIKOCTEN U TBEPIBIX TEIN.

OO0bsicCHEHNE MAJION COKMMAEMOCTHU KUIKOCTEH

Y TBEPABIX TeJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (POPMbI TBEPABIX TEI
Y TEKYYECTH KUIKOCTH.

[IpoBeneHue onbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJOM COCTOSIHUM BOJIbl YACTHULIBI HAXOATCS
B CPEIHEM JaJibIlie JPYT OT Jipyra (IJI0THOCTh
MEHBIIIE), YEM B KHUIKOM.

Y cTaHOBIEHUE B3AaMMOCBSI3U MEXTY
O0COOEHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI

U CYIIECTBOBAaHUEM BOJHBIX OPraHU3MOB

(MC — Guomnorusi, reorpadusi)

Hroro no pazneny
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JABUKEeHME U B3aMMOACCTBUE TeJl

3.1 | Mexanuueckoe Mexanunyeckoe asmxenue. | MccnegoBaHue paBHOMEPHOTO IBUKEHUS,
JBIKEHUE PaBHOMepHOE OIPEEIICHUE €0 IIPU3HAKOB.
Y HEPaBHOMEPHOE HabutoieHue HepaBHOMEPHOI'O JIBUKEHUS
nBrxeHue. CKopocTb. Y OIIPEJETIEHNE €T0 OTIIMYNNA OT PABHOMEPHOIO
Cpenusist CKOpOCTb JIBUKEHUSI.
IIPU HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
IBWKeHUH. Pacuer mytn JBUKEHUS (IIapUKa B )KUJKOCTH, MOJIEH
Y BPEMEHHU JIBUKECHUS AIIEKTPUYECKOT0 aBTOMOOWMIIS U T.1.).
Onpenenenue CpeHEN CKOPOCTH CKOIbKEHUS
Opycka Wiy I1apuKa 10 HaKJIOHHOM IIOCKOCTH.
Pewienue 3anay4 Ha onpenesieHue myTi, CKOpOCTU
Y BPEMEHU PAaBHOMEPHOT'O JBUKCHHS.
AHanu3 rpa)uKoB 3aBUCUMOCTH IYTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuus, macca, SIBneHne nHEpUMU. 3aKOH OObsicHEHHE U TPOTHO3UPOBAHNUE SIBJICHUH,

INIOTHOCTB

nHepuuu. Bzaumogerncreue
TEJ KaK MpUYMHA
W3MEHEHUS CKOPOCTHU
JBH>KEHUS Ten. Macca kak
Me€pa UHEPTHOCTH TeNa.
[1moTHOCTH BellecTBa.
CBs13b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYII

B eZluHUIEe 00BbEeMa
BEILIECTBA

00yCJIOBIIEHHBIX UHEPIUEH, HAIPUMED, YTO
IPOUCXOJIUT TIPH TOPMOKCHHUH HUJIU PE3KOM
MaHEBpE aBTOMOOWJIS, TOYeMY HEBO3MOXKHO
MT'HOBCHHO MPEKPATUTD JBMKCHUE HA BEJIOCHUIIC]IC
WJIA CaMOKaTe U T. JI.

[TpoBeeHME M aHATIU3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBKEHUS Tella B pe3yIbTaTe NCUCTBUS Ha HETO
JAPYTUX TE.

Pemenue 3a1a4 Ha onpeieieHre MacChl Teja, ero
00BbeMA U INIOTHOCTH.
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IIpoBeneHue u aHanus ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb H3MEHEHUS
CKOPOCTH TeJIa OT €r0 MacChl

[IPY B3aUMOJICHCTBHH TEIL.

M3mepenne Macchl Tea pa3aIuuyHbIMU CIIOCOOAMH.

Omnpezenenre IIOTHOCTH Tejla B pe3yibTare
U3MEpPEHHUs €ro Macchl U 00beMa

3.3

Cuia. Buns! cun

14

Cuta Kak XxapakTepucTHKa
B3aMOJICUCTBUSA TEII.
Cuia ynpyrocTu 1 3aK0H
I'yka. MU3mepenue cuiibl

C OMOILBIO JUHAMOMETPA.
SIBnenue TAroTEHU U CUIa
TsokecTH. Crjia TSKeCTH
Ha JIPYTUX IUIaHETaXx.

Bec tena. HeBecoMocTs.
Cnoxenue cui,
HaIlpaBJICHHBIX 110 OJHOMN
IIPSIMOM.
PaBHOneliCcTBYIOIIAs CHIL
Cwita Tpenus. Tpenue
CKOJIB)KEHUS U TPEHUE
nokos1. Tpenue B npupoae
Y TEXHUKE

N3ydenue B3auMOAeUCTBUS KaK PUYUHBI
M3MEHEHHUsI CKOPOCTHU TeJjla WK ero aedopMaluu.
OnucaHue pealibHbIX CUTYyalluid B3aUMOCHCTBHUS
T€JI C TIOMOIIbIO0 MOJIeIeH, B KOTOPBIX BBOJAUTCS
MOHATHE U N300paKEHUE CUITBI.

N3yyenune CUiibl yrpyrocTu.

Uccnenoranue 3aBUCUMOCTH CUJIBI YIIPYTOCTH

OT YAJIMHEHUSI PE3UHOBOTr0 ITHYPA UITU NPYKUHBI
(c moctpoenuem rpaduxa).

AHaIIU3 MPaKTUYECKUX CUTYyaIui, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JiepeBa

u 1p.).

AHanu3 cUTyalui, CBSI3aHHBIX C SIBIICHUEM
TATOTCHHUSL.

OObsicHeHHE OPOUTAIHPHOTO JIBMKCHUS TUTAHET

C UCITOJIb30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPIUU.

N3mepenue Beca Tena ¢ MOMOUIbI0 TMHAMOMETPA.
O06ocHOBaHKE ATOrO CIIOCO0A U3MEPEHHUSL.
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AHaIINA3 ¥ MOZIEIMPOBAHUE ABJIEHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE NIOJyYEHHE MTPAaBUIIA
CJIO’KE€HHMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHON
MIPSIMOM.

Ornpenenenue BENMYUHBI PABHOAEHCTBYIOMIEH
CUIIL.

N3ydeHne CUibl TPEHUSI CKOJIbKEHUS U CUJIBI
TPEHMUS ITOKOSI.

HccenenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYILIUXCS
IIOBEPXHOCTEH.

AHanu3 NpakKTUYECKUX CUTYALUM, B KOTOPBIX
IPOSIBISIETCA IEUCTBUE CUJIBI TPEHMUS,
HCIOJIb3YIOTCSl CIOCOOBI €€ YMEHbIIIECHHUS

WM yBEIUYEHMs (KaTaHHE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHUE aBTOMOOMJIS, UCTIOIb30BaHUE
MTOAIINITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX
u Jp.).

Pemenue 3aay ¢ ucnoiab30BaHrEM (POPMYI
JUISl pacueTa CWIbI TSKECTH, CUIIBI YIIPYT'OCTH,
CUJIBbI TPEHUSA

Uroro no pazneny

I[aBJ'leHI/Ie TBEPABIX TEJI, )l(l/IIlKOCTeﬁ HTra3o

B

4.1

Hasnenue. Ilepenaua
JaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTSIMU
U Ta3zaMu

3

Jasnenune. CriocoObl
YMEHBIIICHUS U YBEJIIUUCHUS
JaBiieHUs. /laBieHue rasa.
3aBHUCHUMOCTD JIaBICHUS

AHalu3 1 00BSICHEHUE ONBITOB U IPAKTHUECKUX
CUTYaIIli, B KOTOPBIX TPOSBIISCTCS CHJIA
JIABJICHUS.

OGocHoBaHUE CITOCOOOB YMEHBIIICHHUS
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rasa oT oobema,
TeMITepaTyphl.
ITepenaya naBieHus
TBEPJILIMU TEJIaMHU,
YKAIKOCTSIMH U Ta3aMH.
3akon Ilackais

Y YBEIIMUCHUS JIaBJICHUS.
V3ydeHre 3aBUCUMOCTH JIaBJICHHS Ta3a

OT 00BEMa B TEMIIEPATYPHI.

W3ydenne ocoOeHHOCTEH Iepeiayn JaBICHUs
TBEPABIMH TEJIaMH, KUIAKOCTSIMH U Ta3aMHu.
O06ocHOBaHME PE3YIHTATOB OIMBITOB
OCOOCHHOCTSIMH CTPOSHHUS BEIIECTBA B TBEPJIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHUSX.
DKCIepUMEHTAITLHOE JI0KA3aTeIhCTBO 3aKOHA
[Tackais.

Perienue 3a1a4 Ha pacyer JaBJICHUS TBEPIAOTO
Temna

4.2

JlaBeHUE )XUJIKOCTH

3aBHUCHUMOCTD JaBJICHUS
KHUIKOCTH OT TITYOUHBI.
ITHeBMaTHUYECKHE MAIITUHEI.
I'mppocraTnueckuit
napajgokc. Cooluiaromuecs
cocynsl. ['napaBnuyeckue
MEXaHHU3MBbI

HccnenoBanre 3aBUCUMOCTH JTaBJICHUSI
KHUJIKOCTH OT TIYOMHBI IOTPY)KEHUS U ITIOTHOCTH
JKUIKOCTH.

Habmronenue u 00bsiCHEHNE THAPOCTATHYECKOTO
napajiokca Ha OCHOBe 3akoHa Ilackas.
N3yuenne cooO1arnuxcsi CoOcyaoB.

Pemienue 3a1a4 Ha pacueT JaBJiICHUS KUJIKOCTH.
OO0BsiCHEHHE PUHITUTIA JTCUCTBUS
TUAPABINYECKOrO Mpecca, MHEBMAaTUUECKUX
MallIfH.

AHanus 1 00bSICHEHHUE TPAKTUYECKUX CUTYaIIHA,
JIEMOHCTPUPYIOLIUX MPOSBICHUE TaBJICHUS
KUJIKOCTHU U 3akoHa [lackais, Harpumep
MIPOIIECCOB B OPTaHU3MeE MPHU ITyOOKOBOIHOM
HBIPSIHUU
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4.3 | AtmocepHoe Atmocdepa 3emiu DKcnepuMeHTalIbHOE OOHApY)KEHUE
JIaBJICHHE U aTMOC(EPHOE aBJIEHHE. | aTMOC(HEPHOro JaBIICHHS.
ITprynHEI CylIecTBOBaHUS | AHAJIN3 ¥ OOBSICHEHUE OIBITOB U MPAKTUIECKUX
BO3YITHOW 000JIOUKHU CUTYallUii, CBSI3aHHBIX C JEHCTBUEM
3emun. OnbiT Toppudennd. | arMmochepHOro JaBiaeHus.
N3mepenne atMochepHoro | OObICHEHHE CYLIECTBOBAHMS ATMOC(EPEI
JIABJICHUS. 3aBUCUMOCTD Ha 3eMJie U HEKOTOPBIX INIAHETAX WM €C
aTMOC(EPHOrO JIABJICHUSI OTCYTCTBUS Ha Ipyrux IuaHerax u JIyne.
OT BBICOTHI HaJ| YDOBHEM OObsicHEHNE U3MEHEHMSI TUIOTHOCTH aTMOC(hephbl
Mops. [Ipubopsr C BBICOTOM M 3aBUCUMOCTHU aTMOC(HEPHOT0
JUTSL U3MEPEHUS JIABJICHUS OT BBICOTBI.
aTMOoc(epHOro 1aBlIeHUs Pemenue 3aga4 Ha pacyer aTMOC(HEpPHOTro
JABJICHHUS.
N3yuenue ycTpoiicTBa bapomerpa-aHepoua
4.4 | JleticTBue JleiicTBUE )KUIKOCTU M Ta3a | DKCIEPUMEHTaIbHOE OOHAPYKEHUE NEHCTBUS
XKUJKOCTH U ra3a Ha NIOTPY’KEHHOE B HUX KHUJIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJO.
Ha MOTPYKEHHOE Teno. BeiTankuaromast OmnpeneneHue BbITAIKUBAIOIIEH CUITBI,
B HUX TEJO (apxuMenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEO, IOTPYKEHHOE

Apxumena. [1naBanue Tern.
BosgyxonnaBanue

B KUJIKOCTb.
[IpoBenenue u 0OCyKIE€HUE OIbBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKMBAIOIIEH CUJIBI, JEUCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT 00beMa MOrpy>KEHHOM

B JKHUJIKOCTH YaCTH TeJIa ¥ OT IIJIOTHOCTH
YKUJIKOCTH.

IIposepka Hezasucumocmu 8blManKusaroujell
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cuvl, oeticmayrowell Ha mejo 8 HCUOKOCmU,
om maccvl meia.

HccenenoBanne 3aBUCUMOCTH BECA TENA B BOAE
0T 00be€Ma NOTPY>KEHHOH B )KUJKOCTh YACTH TeNa.

Pemrenue 3a1ay Ha IPUMEHEHHE 3aKOHA
ApxuMena 1 yCiaoBus IJIaBAHUS TEI.
KoHcTpynpoBaHue apeomerpa

WJIU KOHCTPYMPOBAHHUE JIOAKU U OIIPEIEICHUE €€
Ipy30I0IbEMHOCTH

Uroro no pazneny

21

Padora u MOIIHOCTB. DHEprus

5.1

Pabora 1 MoOIIHOCTE

Mexannueckas padbora.
MoutHoCTh

DKCIEepUMEHTAIBHOE ONpPEAEICHUE
MEXaHUYECKOM pabOoThl CHIIbI TSKECTU

IpU MaJIEHUU TeNa U CUJIbI TPEHUS

IIPY PABHOMEPHOM IE€PEMEIIEHUH Tea

10 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuer mouiHoCTH, pa3BUBaeMoOi IpU NOABEME
T10 JIECTHHULIE.

Pemienue 3agau Ha pacyeT MeXaHHMYECKOH paboThI
Y MOILHOCTH

5.2

[IpocThie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
iockocTh. [IpaBuio
paBHOBECHSI phluara.
[IpumeHnenue npaBuia
paBHOBECHS pbluara

K OJI0KY. «30J10TO€

Ornpenenenue BBIMTPBINIA B CUIIE IPOCTHIX
MEXaHW3MOB Ha IPUMEPE pblUara, OoJABHKHOTO

Y HETMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
HccnenoBanne ycaoBrsl paBHOBECHS pblyara.
OOHapyXeHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOTECHUSIX,
HCIIOJIb3YEMbIX B OBITY M TEXHUKE, & TAKKE
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npaBuiio» Mmexanuku. KI1/]
MPOCTHIX MEXaHU3MOB.
ITIpocThie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpTaHU3Max.
DKCIepUMEHTaIbHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT Npu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HAaKJIIOHHOW TJIOCKOCTH.
Pemienue 3agay Ha TpUMEHEHUE MpaBUia
paBHOBecus ppluara 1 Ha pacuet KI1/]

5.3 | Mexauuueckas
SHEPIHs

MexaHnueckast JHEPrusl.
Kunernueckas

Y MOTEHIMANIbHAS DHEPTHS.
IIpeBparenne 0qHOro BUaa
MEXaHUYECKOU IHEPTUHU

B Ipyrou. 3aKkoH
COXPaHEHMs DHEPTUU

B MEXaHHKE

DKCNEPUMEHTAIBHOE OINPEIEIICHUE N3MEHEHUS
KMHETUYECKOW U TTOTCHIUAILHON SHEPTHUU TElla
IIPY €r0 CKaThIBAHUH 10 HAKJIOHHOW TIOCKOCTH.
DopMyJIMPOBaHUE HA OCHOBE UCCIIECIOBAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUM.
OO0cysx1eHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXPAHEHHUS SHEPTHUHU.

Pemienue 3aga4 ¢ ncnosib30BaHMEM 3aKOHA
COXPaHEHUS SHEPTUHU

Uroro no pazneny 12
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KJIACC

BCIIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHS BEIIECTBA.
Macca u pazmepbl aTOMOB

1 MOJIEKYJT. OTBITHI,
MIOATBEPKAAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHH.

Mopenu TBEpI0ro, JKUIKOTO
Y ra3000pa3HOro COCTOSTHUMN
BEILIECTBA.

Kpucraiumueckue

1 amop(HBbIE Tena.
OObsicHEeHHE CBOWCTB T'a30B,
KUJKOCTEH U TBEPJIbIX TN
Ha OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauruBaHue

Y KallWUISIPHBIE SIBJICHUS.
TennoBoe pacmupenue

U CKaTue

No HaumenoBanue KomuyectBo | IIporpammHoe conepxkaHue OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YyUYaIOIIUXCS
n/m pa3/iesioB U TeEM 4acoB
y4e0HOr 0 MpeaMeTa
TenuioBble sIBJICHUSA
1.1 | Ctpoenue u cBOMCTBA 7 OCHOBHBIE IOJIOKEHUS HalGnronenue n uHTEpIipeTanys OmnbITOB,

CBUJICTEIILCTBYIONTUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pelienue 3a7a4 1o olieHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00beMa
BEIIIECTBA.

AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HaIrpuMmep,
¢dparmenta nosmsl Jlykpenus «O npupope
BEIIICH») C M3JI0KEHHEM 00OCHOBAHHMM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

OneHka yoeIuTeIbHOCTH ATUX 00OOCHOBAHU.
OOBsicHeHHE OPOYHOBCKOT'O IBUKEHUS, SBIICHUS
b dy3un U pazauuril MEXly HUIMHU Ha OCHOBE
MOJIOKCHUI MOJICKYJISIPHO-KMHETHYECKOU
TEOPHUU CTPOCHHUSI BEIIECTRA.

OOBsiCHEHNE OCHOBHBIX PA3JIMYUAN B CTPOCHUH
ra3oB, KUJIKOCTEH U TBEPJIbIX T

C UCMOJIb30BAaHUEM IOJI0KEHUN MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH CTPOEHHUS BEIIIeCTBA.
[IpoBeneHre OnbITOB MO BRIPAITUBAHUIO
KPUCTAJJIOB OBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenne u OOBSICHEHHE OIBITOB,
JACMOHCTPHUPYIOIINX KaUIUIIPHBIC SIBICHUS

U SIBJICHUE CMAaYUBaHUA.

OOBsICHEHUE POJTN KAMMUTSIPHBIX SIBIICHUH

JUTSI TIOCTYTUIEHUS BOJbI B OPTaHU3M PACTEHHIA.
HaGmonenue, npoBeneHue u 00bICHEHNE
OIIBITOB TI0 HAOIIOJIEHUIO TEIJIOBOTO
pacCIIMpPEHUs Ta30B, KUIKOCTEH U TBEPABIX TEII.
OObsicHeHNE COXpaHEeHUs 00beMa TBEPBIX Te,
TEKYYECTH JKUJIKOCTHU (B TOM YHCTIE, Pa3HUIIBI

B TEKYUYECTH JIJIs1 Pa3HBIX KUJKOCTEH),
JaBJICHUS Ta3a.

[IpoBenenne ONBITOB, TIEMOHCTPUPYIOIITUX
3aBHCHMOCTb JIaBJICHHSI BO3/IyXa OT €ro oobema
Y HATPEBaHMS WA OXJIAXKICHUS, ¥ X
00BSICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO
YUCHUSL.

AHanu3 MPaKTUYECKUX CUTYaIlUi, CBSI3aHHBIX
CO CBOMCTBaMH T'a30B, JKUJIKOCTEH U TBEPJIBIX TEIT

1.2

TennoBeie poueccsl

21

Temneparypa. Cs3b
TEMITIEPATypPhl CO CKOPOCTHIO
TEIJI0BOTO JIBHIKEHUS
yacTull. BHyTpeHHsA
sHeprus. CrnocoObl
W3MEHEHUS BHYTPEHHEN
SHEPruu: Terionepeaaya

Y COBEpIIIEHUE padOTHI.

O0ocHOBaHKE IPABUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS

Y IIIKaJI TEMITePaTYPhI.

Habmronenne n 00bSICHEHNE ONBITOB,
JTEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH
DHEPTUU TeNIa B pe3yJIbTaTe TeIUIONepeIaun

1 pabOThI BHEIIHUX CHJI.

HaOmronenne u 00bICHEHHE OIBITOB,

47



Bunael Teronepenaun:
TEIJIONPOBOHOCTb,
KOHBEKIIUS, U3JTyYCHUE.
KonnuecTBO TEMIOTHI.

VY nenbHas TEINIOEMKOCTD
BenecTBa. TemioooMeH

Y TEIJIOBOE paBHOBECHE.
YpaBHEHHUE TEIIIOBOTO
Oananca. IlnaBnenue

U OTBEpCBAHUE
KPUCTAJUTMYECKUX BEIIIECTB.
VYV nennHas TemnjaoTa
IJIaBJICHUS.
[TapooOpazoBanue

1 KoHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TeMIEPaTyphl
KUIIEHUS OT aTMOC(EpHOTo
JIaBJICHUS.

BrnaxuocTts Bo3gyxa.
DHeprus TOIUIUBA.

V nenpHas Temiiora
CropaHusi.

[TpuHIMTBEI PaOOTHI
TermaoBbix aurarenei KIT/]
TEIJIOBOT'O JIBUTATEIS.

00CyXeH1E MPAKTUYECKUX CUTYyaIuH,
JEMOHCTPUPYIOIIUX PA3TUYHbIE BUbI
TEIJIONEpPEAAYM: TEMIONPOBOIHOCTb,
KOHBEKIHIO, U3Ty4YCHUE.

HccnenoBanue siBIEHUS TEII00OMEHA

IIPU CMEUIMBAHUYN XOJIOAHOM U TOpsiueit BOJIBI.
HaGnronenue ycraHOBIEHUS TEIUIOBOTO
PABHOBECHUS MEKY TOPSYEN U XOJIOAHON BOIOU.
Onpenenenue (M3MEpEHNE) KOIUUYECTBA
TEIUI0THI, MOJIY4YE€HHOTO BOAOU IPH TEIIOOOMEHE
C HArpeThIM METAJUNIMYECKUM LUJIUHIPOM.
Omnpenenenue (M3MepeHne) yaelbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3anay, CB3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH

MIPU TETJIO0OMEHE.

AHanu3 CUTyalui MPaKTUYECKOrO
HCII0JIb30BaHUs TEIUIOBBIX CBOMCTB BEIIECTB

Y MaTepHuasaoB, HAIPUMEP, B LEIAX
SHEProcOepeKEHUS: TCTUIOU3OJISIIHA,
sHEeprocOeperaronue Kpoiiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue siBjieHHi ncrapeHust

Y KOHJICHCAIIUH.

HccnenoBanue npoliiecca ucnapeHust
PAa3JIAYHBIX JKUIKOCTEM.

OObsicHEeHHE ABICHUN UCTIAPEHUS
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TenoBble ABUTATENN

Y 3aIHATA OKPYXKAOIIEH
CpE/IbL.

3aKOH COXpaHEHHUS

Y IIPEBPAILICHUS DHEPTUU
B TEIUIOBBIX IpoLIeccax

Y KOHJICHCAIIMHM Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YICHHSI.

HabGnronenne n o0bsicHEHUE MpoIiecca KUMeHMs,
B TOM YHCJI€ 3aBUCHMOCTH TEMITepaTyphI
KUTICHUS OT JaBJICHUS.

Ornpenenenue (MU3MEpPEHNE) OTHOCUTEILHON
BIIQKHOCTH BO3/IyXa.

Habumroienue nporiecca riaBieHus
KPUCTAJUTMYECKOT0 BEIIECTBA, HAITPUMED, JIb/A.
CpaBHEeHHE MTPOIIECCOB TUIABICHHUS
KPUCTAJUTMYECKHUX TN U Pa3MITdeHUs

[IPU HarpeBaHUU aMOP(HBIX TEJl.

Onpenenenue (U3MepEHNE) yETbHON TEMIOThI
TUTaBIICHUS JIBJIA.

OOBsiCHEHNE IBJICHUH IIaBICHUS
" KpucTauin3alnn Ha OCHOBC aTOMHO-

MOJIEKYJISIPHOTO YYEHHS.
Pemenue 3ana4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOLECCAX
TEIUIONEepEaaut MPH TUIABICHUU

Y KPUCTAJUIM3ALUHU, UCTIAPEHNUN U KOHJICHCALIUH.
AHanu3 cUTyalui MPAaKTUYECKOr0 MPUMEHEHHUS
SIBJICHUM IIJIABJICHUS U KPUCTAJUIM3aLUH,
HaIpumep, MoIy4eHUE CBEPXUUCTHIX
MaTepHaJioB, COJIEBAs TPENIKa U JIp.

Amnanu3 paboThl U 00bSICHEHHE TPUHITUTIA
JENUCTBHS TETUIOBOTO JBUTATEIS.
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Brruncienune konudecTBa TEIUIOTHI,
BBIJICIIAIOLIETOCS ITPY CTOPAHUU PA3JTUYHBIX
BujoB TormuBa, u KIIJI gBurarens.
OO0cyX1eHrE IKOJTOTHUECKUX MTOCIEACTBUIN
WCTIOJIb30BAHUS JBUTATEIICN BHYTPEHHETO
CTOpaHUs, TEIJIOBBIX U TUAPOITEKTPOCTAHIUN

Uroro no pazneny

28

3HeKTpI/I‘-leCKI/Ie N MAaTrHUTHBIC ABJICHUA

2.1 | DnekTpuyeckue
3apsiJibl.

3apsKeHHBIE Teja

1 UX B3aUMOJICUCTBUA

7

DIIeKTpHU3alus Ted.

JIBa poza 3JIEKTPUYECKUX
3apsaoB. Bzaumonencraue
3apsKECHHBIX TEIL.

3axon KynoHa (3aBUCUMOCTD

CHJIBI B3aUMO/JICHCTBUS
3apsKEHHBIX TEIl

OT BEJIMYMHBI 3apsI10B

Y PACCTOSTHUS MEXIY
TEJIaMH).
DIEeKTpUYECKOE MOJIE.
HamnpsxeHHOCTB
JIEKTPUYECKOTO T10JIS.
[IprHIMN Cynepno3unn
JIEKTPUYECKUX M1OJIEN

(Ha KaUECTBEHHOM YPOBHE).

Hocwurenn snexTpuaeckux
3apsA0B. JJIEMEHTapHbIN
ANEKTPUYECKUH 3apsI.

Habmronenue v mpoBeieHre OMbITOB

0 AJIEKTPU3ALMHU TEJ ITPU COMPUKOCHOBEHUU

Y UHAYKLIHEH.

Habmronenne u 00bICHEHHE B3aUMOACHCTBHS
OJITHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHHE TPUHIINIIA ASHCTBHS AJIEKTPOCKOIIA.
OObsicCHEHHE SIBICHUM JIEKTPU3ALINU

MIPY COMPUKOCHOBEHUH TEJ U MHIYKIIUEH

C MCITOJIb30BAHUEM 3HAHUHA O HOCUTEIISIX
AJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
PacriosHaBanue U 00ObICHEHUE IBIICHUN
AJIEKTPU3AIUHU B MIOBCEIHEBHOM KU3HHU.
HaOmronenne n o0bsCHEHHE OIBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsa.

Habmro1eHre onbITOB 110 MOJSTUPOBAHUIO
CUJIOBBIX JIUHUM DJIEKTPUUECKOTO TOJIS.
HccnenoBanne 1eMCTBUS JIIEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKH
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Ctpoenue atoma.
[TIpoBogHUKHM

U JUDJIEKTPUKU. 3aKOH
COXPaHEHUS ANEKTPUUECKOTO
3apsna

2.2

[TocTosHHBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUM TOK.

Y cnoBus CylecTBOBAHUSA
ANEKTPUYECKOTO TOKA.

W cTouHMKY TOCTOSHHOTO
Toka. JIercTBUs
AIEKTPUYECKOrO TOKA
(TernoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKUN TOK

B XKUJKOCTSX U razax.
DIIEKTpUYECKasl LIETIb.
Cuna Toka. DIEeKTpUIECcKOe
HaIpsiKEHUe.
CornpoTusiieHue
IIPOBOJHUKA. Y IETIBHOE
CONPOTUBJIEHUE BEIIECTBA.
3axkoH Oma mis yyacTka
uenu. [TocnegoBarensHoe
U NapajijieIbHOE COEIUHEHNE
MIPOBOJTHUKOB.

PaGota 1 MoImHOCTH
AIIEKTPUYECKOTO TOKA.

Habmronenue pa3audyHbIX BUJIOB IEUCTBUS
AICKTPHUIECKOr0 TOKA M OOHAPYKEHUE ITUX
BUJIOB JICMCTBHS B MOBCEIHEBHOM KU3HU.
HabmroneHre BOSHUKHOBEHHS ra30BOT0 pa3psiaa
Y DJIEKTPUYECKOTO TOKA B )KUIKOCTH.

COopka u ucTbITaHUE PIEKTPUUECKON 11enn
MOCTOSIHHOT'O TOKA.

N3mepenune criibl TOKa aMIIEPMETPOM.
N3mepenne 3I1eKTpu4ecKoro HanpsKeHU st
BOJIETMETPOM.

[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BIIEKTPUYECKOTO COMPOTUBIICHUS IIPOBOIHUKA
OT €r0 JJIMHBI, IUIOLIAX MTOIIEPEYHOTO CEUCHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOLIETO YEPE3 PEZUCTOP,

OT COINPOTUBJICHUS PE3UCTOPA U HAIPSKECHUS
Ha pPE3UCTOpE.

ITpoBepka npaBuia CII0KEHNS HATIPSIKEHU N
IIPU MOCIEI0BATEIIBHOM COSAUHEHNU JBYX
PE3UCTOPOB.

51



3akoH /[xxoyns—JIenna.
DJIEKTPUUYECKHUE IETTH

U TIOTpeOUTeNn
ANEKTPUYECKOU SHEPTUH
B ObITy. KOpoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jyisi CUIIbI TOKA

MIpU MapajuieIbHOM COEAUHEHUH PE3UCTOPOB.
AHanu3 cuTyarui mociaea0BaTeNbHOTO U
napajuieIbHOr0 COeIMHEHUS MPOBOHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenue 3aaa4 ¢ ucnonb3oBaHueM 3akoHa Oma
1 hopMyI pacueTa dIIEKTPUIECKOro
CONPOTHUBIICHUS MIPU MOCIIEIOBATEIILHOM

U TlapajuieIbHOM COEIMHEHUHU MPOBOJHUKOB.
Omnpenenenue pabOThI AIMEKTPUUIECKOTO TOKA,
MIPOTEKAOIIETO YEPES PE3UCTOP.

OrnpeneneHne MOUTHOCTH JIEKTPUUECKOTO TOKA,
BBIAEJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HANPsIKEHUs Ha HEl.
Onpenenenue KIIJ[ nHarpeBaTesi.
Uccnenoranue npeoOpa3oBaHus YHEPTUH

MIPU OIbEME I'Py3a JIEKTPOABUTATEIIEM.
OObsicCHEHHE YCTPOMCTBA U MPUHITUTIA IEUCTBUS
JIOMAITHUX DJIEKTPOHATPEBATEIHHBIX MTPUOOPOB.
OObsicHEeHHE TPUYUH KOPOTKOT'O 3aMbIKAHU S

Y TIPUHIIMIIA IEUCTBUS IJIABKUX
MIPENOXPAHUTEIIEH.

Pelrenre 3a1a4 ¢ UICNIOJIb30BAHUEM 3aKOHA
Jlxoyns—Jlenua

2.3

MarHuTHBIC SIBICHUS

IlocTOsTHHBIE MATHUTHI.
Bzaumopeiictsue

HccnenoBanne MarHuTHOTO B3aNUMOIEUCTBUS
MMOCTOSIHHBIX MAarHUTOB.
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IMOCTOSTHHBIX MarHUTOB.
MarsuuTHoe noJe.
MaruauTtHOE 1oj1e 3eMiIn

U €0 3HAaUCHHE JIUIS KU3HHU
Ha 3emiie. OnbIT DpcTea.
MarsauTHoe 1noJje
3JIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMAarHuTOB

B TEXHUKE. /[eiicTBrE
MarHuTHOT'O IT0JIS

Ha IPOBOJHUK C TOKOM.
DNEeKTPO/IBUTaTEh
MMOCTOSIHHOT'O TOKaA.
Hcnonbp3oBanue
AIIEKTPOABUTATEIIEH

B TEXHUUYECKUX YCTPOIMCTBAX
1 Ha TPaHCIIOPTE

N3ydeHne MarHuTHOTO TOJIS MTOCTOSTHHBIX
MarHuTOoB IPU UX OOBEAUHEHNHU U pa3e/ICHUN.
HccenenoBanne MarHUTHOTO B3aMOJIEHCTBUS
IIOCTOSIHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO OIS TOCTOSTHHBIX
MarHuTOB MPHU WX O0BEAMHEHUH U Pa3eICHUN.
IIpoBeneHne ONBITOB 110 BU3YAJIU3ALIAHN 101
NOCTOSTHHBIX MarHUTOB.

W3yueHne ABIIEHNS] HAMATHUYUBAHUS
BEILECTBA.

HccnenoBanne 1eNCTBUS AIEKTPUYECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCTb CUJIbI B3aUMOJCHCTBHS KaTyILIKU
C TOKOM U MAarHMWTa OT CWJIbI M HAIIPABJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTyalUi MPAKTUYECKOTO IPUMEHEHHUS
AIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAxX, NPOMBIIIJIEHHOCTH, MEIULINHE).
N3yueHne AeiCTBHUSI MATHUTHOTO OIS

Ha IIPOBOJAHUK C TOKOM.

N3ydeHne neHCTBUS 3IIEKTPOIBUTATENS.
N3zmepenue KII/I asiekTpoiBUraTenbHOM

YCTaHOBKH.
Pacnio3snaBanue u aHanus3 pa3IMdHbIX
MIPUMEHEHUIN AJIEKTPOJBUTATEIIEN

(TpaHcmopt, OBITOBBIE YCTPOWCTBA U JP.)
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2.4 | DnexTpoMarHuTHas 4 OmneiTel @apanes. SBnenne | ONbITHI O UCCIIETOBAHUIO SABICHUS
VUHAYKIUA IEKTPOMATrHUTHON AIIEKTPOMArHUTHOM MHIYKIMU: UCCIIEI0BAHUE
nHaykuuu. [IpaBuno JIeHna. | ©3BMEHEHHUI 3HaYEHUsl U HAIIPaBJICHUS
DneKTporeHepaTop. MHIYKIIMOHHOTI'O TOKA
CniocoObl osTy4eHus
ANEKTPUYECKOU IHEPTHH.
DNEeKTPOCTaHIINU
Ha BO300HOBIISIEMBIX
HMCTOYHUKAX SJHEPTUH
Htoro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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9 KJIACC

No HaumenoBanue KomnuectBo | Ilporpammuoe copepkanue | OCHOBHBIE BUBI ACATEILHOCTH O0YYAIOIINXCS
n/m pa3zieNioB U TEM 4acoB
y4eOHOr 0 npeaMera
MexaHuveckue siBJICHUS
1.1 | Mexanuueckoe 10 MexaHuuecKkoe JBUKECHHE. AHaM3 1 00CyXAeHNE pa3TUIHBIX IPUMEPOB

JIIBIKEHUE U CIIOCOOBI
€ro ONMUCAHU

MarepuanbHas TOUKA.
Cucrema orcyera.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKEHHUS.
PaBHOmepHOE
IIPSAMOJIMHENHOE JBHKECHHUE.
HepasaomepHoe
IIPSAMOJIMHENHOE JBHKECHHUE.
CpenHsst 1 MrHOBEHHas
CKOPOCTb TeNa NpH
HEPaBHOMEPHOM JBHKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSAMOJIMHENHOE IBUKEHUE.
CBoboaHOE naieHue.
Omnbitel ["anunes.
PaBHOMEpHOE ABMKEHUNE

II0 OKPY’KHOCTH.

Ilepnon u yacrora
oOparnenus. JInneitnas

U YTJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBIKEHUSI.

OOcyxeHue rpaHull TPUMEHUMOCTH MOJIETH
«MartepualibHas TOUKay.

Onucanre MEXaHMYECKOTO ABMKEHUS
pazIuYHBIMU criocoO0amu (ypaBHEHHE, TabIHUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIUM, B KOTOPBIX
MPOSIBIIETCSI OTHOCUTENBHOCTh MEXAHUUECKOTO
JIBVOKCHHS.

Habumroienne MexaHn4eckoro ABMKEHUs Tela
OTHOCHTEJIHLHO Pa3HBIX TENl OTCYETA.
CpaBHeHUE ITyTEN U TPACKTOPUN IBUKEHUS
OJTHOT'O ¥ TOT'O K€ TeJla OTHOCUTENIbHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcta ["anues 00 OTHOCUTENIBHOCTH
JBVO)KCHU S, BHITIOTHEHUE 33IaHUN TIO TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenre cpeaHeil CKOPOCTU CKOJIbKEHUS
OpycKa WM ABW)KEHHS IIapUKa 10 HAKJIOHHOU
TUIOCKOCTH.

AHanu3 u o0CcyKaeHne crocoOoB
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IlenTpocTpeMurenbHOE
YCKOPEHHUE

NPUOJIM>KEHHOT O ONPEICIICHUS] MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO
JBYDKEHUS (IIapuKa B )KUIKOCTH, MOJIEITH
AIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.).
Onpenenenue nyTu, NPOUICHHOT O 3a IaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTHU TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JIBWKEHUSI OT BPEMEHH.

O0cy)neHue BO3MOXKHBIX TPUHIUIIOB
JENUCTBUS MPUOOPOB, U3MEPSIONTUX CKOPOCTh
(ciMIOMETPOB).

Briuncnenue myTy U CKOpOCTH MPHU
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUH
Tena.

OnpeneneHue MpoOMEHHOTO MyTH U YCKOPEHUS
JIBMDKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJTMHEHHOT0
JIBWKEHUS TeIa OT BPEMEHHU.

IIposepxa cunomeswi: ecu

npU PABHOYCKOPEHHOM OBUMNCEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHbvIX Yuces, mo
COOMEemcmayouue NPOMeXCymKuy pemeHu
OOUHAKOBYIL.

Omnpenenenue yCKOpEeHUs Telna

MIpU PAaBHOYCKOPEHHOM JIBU>KEHUU
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10 HAKJIOHHOM INIOCKOCTH.

N3Mepenne nepuoia 1 9acToThl 0OpaIICHUS
TeJa MO OKPY>KHOCTH.

Onpenenenne CKOPOCTH pABHOMEPHOTO
JIBMOKEHUSI TEJa M0 OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHne
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUYKEHUS PA3JIMYHBIX BUJIOB.
Pacnio3naBanue u mpuOIMXEeHHOE OMKMCaHUe
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHUKE (Ha MPUMepax CBOOOIHO
MMaJaoNuX TENl, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCTIOPTHBIX CPEICTB U JIp. )

1.2

Bzaumoneiictsue Ten

20

[Tepseiit 3akoH HeroToHa.
Bropoii 3akoH Herorona.
Tperuii 3akoH HprotoHna.
[IpuHiun cyneprno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIb)KEHUS, CUjla
TPEHUS IIOKOS, IPYTHUE BUJIBI
TPEHUSL.

Cuna TsKeCTH U 3aKOH
BCEMUPHOIO TATOTCHUS.

Y ckopeHue cBOOOTHOTO
najgceHus. JBU>KEHHUE TUIaHeT

HaGnronenue u o0Cy1eHHE OMBITOB

C IBIDKEHUEM TeJla IPU YMEHBIIICHUH BIIUSHUS
JIPYTHUX TN, MPEMATCTBYIOMUX TBIKCHHIO.
Anamms tekcta ["anunes ¢ onrcanueM
MBICIICHHOT'O PKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHUE 3aJ]aHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

OO6cyx)aeHue BO3MOKHOCTH BBITIOTHCHUS
3aKOHA MHEPIIUHU B PA3IMYHBIX CHCTEMaX
OTCYETa.

Habmonenue u o0CcykaeHne MexaHu4eCKuX
SIBJICHUM, TIPOUCXOJIAIINX B CUCTEME OTCYETA
«Tenexka» nMpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMUYECKasi CKOPOCTb.
HesecoMocTs 1 nieperpysku.
PaBHOBeCHE MmaTepranbHON
TOYKHU. AOGCOIFOTHO TBEPAOE
Tei0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIJICHHOM OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsixecTn

Y YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3HKH.

JlericTBUSI C BEKTOPaMH CHJI: BBIIIOJIHEHUE
3aJJaHAN MO CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGronenue w/wmm npoBeeHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
Tela OT IPUI0KEHHOW K HEMY CHJIbI M MACChI
Tena.

AHanmms3 1 00bSICHEHUE SIBJICHUMN
C UCIIOJIb30BaHUEM BTOPOTO 3aKkOHa HbI0TOHA.

Pemenue 3a1ay ¢ UCHOIB30BAHKEM BTOPOTO
3aKkoHa HproTOHA U MpaBHiIa CI0XKEHUS CUII.
Ornpenenenue )KeCTKOCTU NPYKUHBI.

AHaJIU3 CUTYallHii, B KOTOPBIX HAOIIOAAI0TCS
ynpyrue nedopmanuu, 1 uX 00ObSICHEHHE

C HCTOJIb30BaHHUEM 3aKoHa [ 'yka.

Pemrenune 3ana4 ¢ ncnonb3oBanrem 3akoHa [ 'yka.

HccnenoBaHne 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHHUS OT CWJIbl HOPMAJILHOI'O JaBJICHHUS.
OOcyx1eHue pe3ynbTaTOB UCCICOBAHMUS.
Omnpenenenue ko3 PpuiueHTa TpeHus
CKOJIbKCHUS.

N3mepenue cuibl TpeHUs HOKOSI.

Pemrenne 3amad ¢ ucnonap3oBanueM GopMyIIbl
JUJIS1 CUJIbI TPEHUS CKOJIBKEHHUS.

AHanmm3 IBMKEHUS T TOIBKO MO ICUCTBHEM

58



CHJIBI TSDKECTH — CBOOOHOIO ITaICHHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUS
cBOOOIHOIO IaJIeHNs OT MAcCHI TelIa.

O1eHKa BETUYNHBI CHUIBI TATOTEHUS,
JEHUCTBYIOIIEH MEXTY IBYMS TeJlaMU

(111 pa3HBIX Macc).

AHann3 IBMKEHNUS HEOESCHBIX Tell

I10J] IEICTBUEM CHJIBI TTOTEHHS

(C UICTIOJIB30BAHUEM JIOIOJIHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYJIBI

JUISL pacdeTa CHIIBI TSOKECTH.

AHau3 OpUTHHAIILHOTO TEKCTAa,
OITHMCHIBAIOIIETO TPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHS; BEITIOJIHCHHE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmronenne u 06CyK1eHHE OIBITOB

10 U3MEHEHHMIO Beca Tea Py YCKOPEHHOM
JIBHYKEHHH.

AHaJIM3 yCI0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TICPETPY3KHU.

Pemenue 3a1a4 Ha onpeienieHue Beca Tena

B Pa3JIMYHBIX YCIOBHUSX.

AHanmu3 cuI, IeWCTBYIOMNX HA TEIO,
TIOKOSIIIIEeCs Ha OIope.

Omnpenenenue MeHTpa TSHKECTH PA3TMIHBIX TEI
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsce Tena. U3Menenue
UMITyJIbCca. VIMITyIbC CHITBI.
3aKOH COXpaHEHUS
uMIlysbca. PeaktuBHoe
JIBYOKCHHUE.

Mexanuueckasi pabora

¥ MOIITHOCTB. PaboTa cuin
TSYKECTH, YIIPYTOCTH,
TpeHusi. CBs3b dHEpPrun

u pabotsl. [loTeHnmanpHas
SHEpPrus Tena, MOJHATOr 0
HaJ| IOBEPXHOCTHIO 3EMJIU.
ITorennumanbHas dHEprus
CXKaTOU MPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KHHETUUYECKOMN
DHEPIUM. 3aKOH COXPAHEHUS
MEXaHUYECKON dHEPIun

HabGntonenue u o0Cyk1€HUE OMbITOB,
JEMOHCTPUPYIOLIUX NIepeaady UMITyJIbCca

IIPY B3aUMOJECHUCTBUU TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COIIOTHO YIIPYTOM

Y HEYIIPYI'OM B3aUMOJECHCTBUU TEIL.

AHaIIU3 CUTYallui B OKPY>KarOUIEH )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

PacniosHaBanue ABIEHUS pEAKTUBHOTO
JBIKEHUS B IIPUPOJE U TEXHUKE.
[IprmeHneHune 3aKko0Ha COXpaHEHUST UMITYJIbCa
JUISl pacdeTa pe3yJbTaToB B3aUMOACUCTBHS TEI
(Ha mpuMepax Heynpyroro B3auMOJEHCTBUS,
YHPYroro LEHTPAIBHOI0 B3aNMOEHCTBUSA IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOIBIKHO).

Pemrenue 3amad ¢ ncnonap30BaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH

IIPU MIOABEME IPy3a C UCIIOIb30BAHUEM
HEMOJBMKHOT'O U MOABMKHOTO OJIOKOB.
N3mMepeHrne MOIIHOCTH.

N3mepenne noTeHuanbHON SJHEPT U YIIPYTO
nehOpMHUPOBAHHOM MPYKUHBI.

N3mepeHne KUHETHYECKOM SJHEPT UM TEJla

10 IJTMHE TOPMO3HOI'O ITYTH.
DKCIEPUMEHTAIBHOE CPABHEHUE U3MEHEHUS
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MOTEHUUATBHOW U KHHETUYECKON YHEPTUM TENa
IIPU IBHKEHUM 110 HAKIIOHHOM TUIOCKOCTH.
DKcrepuMEHTaIbHasI MPOBEPKA 3aKOHA
COXpPAHEHHS] MEXaHUYECKON YHEPT U

IIpU CBOOOTHOM TMa/ICHUH.

IIprmeHnenne 3aKk0Ha COXpaHEHUs
MEXaHUYECKON DHEPTUU JJIs pacyera

MOTEHIIMAJIbHOW Y KHHETUYECKON YHEPTUH TeNa.

Pemenue 3aJa4 C MCIIOJIb30BAHUCM 3aKOHA
COXpPaHCHUA MEXaHUYECKOU 9HCPIUH

Uroro no pazneny

40

Mexanndeckue KoJe0aHUs U BOJIHbBI

2.1

Mexanuueckue
KoJIcOaHUs

7

KonebarenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIe0aHMil: mepuof,
4acToTa, aMIUIUTY/a.
Marematnueckui u
NPYXUHHBIN MasTHUKH.
[IpeBpamienue snepruu
npu KoJiebaTeIbHOM
JBYOKCHHU.

3aryxarolue KoaeoaHus.
BrinyxaeHnsie koneOaHusl.
Pesonanc

Habmronenune koiie0anuii o AeCTBUEM CUIT
TSYKECTH U YIIPYTOCTH U OOHApyXEeHUe
0I00HBIX KOJIEOAHUM B OKPYXAIOIIEM MUPE.
AHanu3 xonebaHuil rpy3a Ha HUTU

U Ha MIPYKHUHE.

OnpeneneHne 4acTOThI KoJIeOaHMIA
MaTEeMaTHYECKOI0 U MPY>KMHHOTO MasiTHUKOB.
HaOmronenne u oObsICHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IEpUOaa
KoJ1e0aHu MOJIBEIIEHHOTO K HUTH T'py3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHU

rpysa, moaABCHICHHOI'O K JICHTC, OT MaCChI I'py3a.

HaGmronenue u 00Cyk/ieHNE OMBITOB,
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JICMOHCTPHUPYIOIIHX 3aBUCUMOCTD IEpHOa
KoJIcOaHMI IPYKUHHOT'O MasITHUKA OT MACChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[TpumeHeHe MaTeMaTHIECKOro

U NIPY>KHHHOT'0 MasTHUKOB B KAUECTBE MOJIeJIekH
JUTSL OTIMCAHUS KOJIeOaHU B OKpYKarOIIeM
MUpe.

Pemenue 3a71a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OIICHKOW YacTOThI (MepUuoja)
KoseOaHuil.

H3zmepenue yckopernus c600600H020 NAOEHUS.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHu4eCcKHUe BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJH. IIpononbHbIe

Y MOTIEPECYHBIE BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacupoCTpaHEHHUS.
MexaHn4eCKHEe BOJIHbI

B TBEPJIOM TEJIE,
CEHMCMMYECKHUE BOJIHEI.
3Byk. [ poMKOCTB 3BYyKa

U BbICOTa TOHA. OTpakeHue

3ByKa. MHppa3Byk
U yITbTPa3ByK

OOHapy’KeHHe U aHaJIU3 BOJTHOBBIX SIBJICHUM
B OKPY>KalollleM MUpE.

Hab6ntonenue pacnpocTpaHeHust Mpo10IbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJEIIH)

1 00HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IIpUpo/ie (3BYK, BOJIHBI HAa BOJIE).
Brrauciienne JIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHEepUMEHTAILHOE ONIPeIeTICHUE TPAHHUII
YaCTOThI CJIBIIIMMBIX 3BYKOBBIX

KoJieOaHMil.

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCII€, C UCTIOJIb30BAaHUEM
MY3bIKaIbHBIX HHCTPYMEHTOB).
Habmronenue u 00bsiCHEHHE SBIICHUS
aKyCTUYECKOT0 PE30HAaHCA.
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AHaJIU3 OPUTMHAIBHOT O TEKCTA, MOCBAIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WU YIIBTPA3BYKA)

B TEXHUKE (3XOJOKaLMs, YIbTPa3BYyK

B MEJIUIIMHE U JIP.); BHITIOJIHEHHUE 3a/1aHUI

0 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazneny

15

QHEKTPOMaFHI/ITHOC I10JI€ 1 DJICKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DieKTpoOMarHuTHOE 6 DIIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIIINX
oJie DJIeKTPOMArHUTHBIC BOJIHBL. | B3AaUMOCBS3b JIEKTPUUECKOTO U MAarHUTHOT'O
Y 3JIEKTPOMAarHUTHbIC CaoiicTBa HOJIEH.
BOJIHBI ANEKTPOMArHUTHBIX BOJIH. DKCIEePUMEHTAIbHOE U3yYE€HUE CBOWCTB
[IIxaya >IEKTPOMarHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Mcnionb3oBaHue C TIOMOIIIbI0 MOOMIBHOTO TeledoHa).
3JICKTPOMArHUTHBIX BOJIH AHaJIU3 pEHTI€HOBCKUX CHUMKOB
IUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
ONEKTpOMarHuTHas NpUpoAa | AHau3 TEKCTOB, OMMMCHIBAIOIINX MPOSBICHHUS
ceera. CKOpPOCTh CBETA. AJIEKTPOMArHUTHOTO U3JTyYEHHUsI B TIPUPO/IE:
BomnHoBbI€ CBOMCTBA CBETa ’KMBBIE OPraHU3MBI, N3JTy4EHUS] HEOECHBIX TEIl
(CMBICTIOBOE UTCHHE).
Pacnio3HaBaHue u aHanu3 pa3IM4HbIX
MPUMEHEHUH DJIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3yueHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHuEM (POPMYIT
JUIS1 CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJIMHBI
BOJIHBI M YaCTOTHI CBETA
Uroro no pazneny 6
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CBeTOBbBIC SABJICHUS

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBas mojenb cBeTa.
HUcTtounuku ceera.
[IpsamomnuHeitHOE
pacnpocTpaHEeHHUE CBETA.
3atmenus Coinnua v JIyHBIL.
Otpaxenue cera. [Inockoe
3epKano. 3aKOH OTpakKeHUs
CBeTa.

[Ipenomiuenue cBera. 3aKOH
npenomiienus ceera. [lornHoe
BHYTPEHHEE OTPAXKEHUE
cBeta. Mcnonb3oBanue
MOJIHOI'O BHYTPEHHET O
OTpPaXEHUS B ONTHUYECKUX
CBETOBOJAX

Habmonenue onbIToB, AEMOHCTPUPYIOIIUX
SBJICHHUE MIPSMOJIMHEITHOTO
pacrpocTpaHeHus CBeTa

(BOBHUKHOBEHUE TE€HU U MOITYTEHH),

U UX UHTEPHPETAIUS C UCTIOIb30BAHUEM
MOHSITHS] CBETOBOTO JIyya.

OO0BscCHEHNE U MOJIETUPOBAHHUE COTHEUHOTO
Y JIyHHOT'O 3aTMEHUU.

HccnenoBanue 3aBUCUMOCTH

yTila OTPa)KEHHsI CBETOBOTI'O JIy4a OT yria
najcHusl.

N3yuenne cBOMCTB U300paKEHUS B TITIOCKOM
3epKajie.

Hab6mronenmne u 00bICHEHNE OTBITOB

0 TTOJTYYEHUI0 U300pa’KEHUI B BOTHYTOM

U BBIITYKJIOM 3€pKaJiax.

Habmnronenne u 00bsICHEHHE OMBITOB

10 MPEJIOMJICHHUIO CBETA HAa TPAHULIC
Pa3JIMYHBIX CPEM, B TOM YHCIIE€ OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccnenoBanne 3aBUCUMOCTH yriia
MPEIOMIICHUS OT yriia maJieHusi CBETOBOIO Jiyya
Ha TPAHUIE «BO3AYX—CTEKIION.
Pacnio3naBanue siBJI€HUN OTpaXKEHUs

U MIPEJIOMJICHUS CBETA B ITOBCEAHEBHOM
HKU3ZHMU.
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AHanu3 1 00bSICHEHUE SIBICHUS] ONTUYECKOT O
MUPAXKa.

Pemenue 3aJa4 C UCITOJIb30BAHUECM 3aKOHOB
OTpaKCHUA U IIPCIIOMIICHUA CBETA

4.2 | JIuH3BI M ONTHYECKHUE 6 Jlunza. Xox nydeii B ma3e. | [TomyueHne n300pakeHU ¢ ITOMOIIBIO
npuOOopHI Onrtuueckas cuctema cobuparoieit u paccenBaronien JUH3.
¢doroanmapara, mukpockona | Omnpezaenenne POKyCHOrO pacCTOSTHUS
U Teneckorna. ['na3 kak U ONITUYECKON CHIIBI coOMparolen
ONITHYECKAsI CHCTEMA. JIH3BL
bnuzopykocTb AHanu3 ycTpoiicTBa ¥ IPUHIIUIA JEHCTBUS
Y JAJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doTroamnmapaTa, MUKPOCKOIIa, TEIECKOIA.
N3ydenne Moaenu riasa Kak ONTHIECKON
CUCTEMBI.
AHanu3 siBJIeHUN OJIU30PYKOCTH
U JTaJIbHO30PKOCTH, MPUHITUTIA ICUCTBUS
OYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxxenue 6enoro ceera Hab6mronenue pasznoxeHus 0e1oro cBera
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CIICKTP.
CioxeHue CreKTpaibHbIX Hab6mronenmne u 00bICHEHNE OTIBITOB
1BeToB. Jucnepcus cBera 110 TTOJTYYEHHIO OEJIOro CBETa MPH CII0KESHUH
CBETa Pa3HBIX IBETOB.
[IpoBenenne u 00BICHEHNE OIBITOB
10 BOCITPHUSATHIO I[BETA MPEIMETOB MPH HX
HAOJFOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucnyckanue u OmneiTel Pezepdopaa OOGcyxnaenue 1enu onsiToB Pezepdopaa
MOTJIOIIEHUE CBETA Y TJIAaHETapHask MOJIEIIb T10 UCCIIEIOBAHUIO aTOMOB, BBIJIBUKEHUE
aTOMOM aroma. Moznens aroMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTaX ONbITOB

HcnyckaHue v MOTJIOMEHUE | B 3aBUCUMOCTH OT IIPEATIOIaraeMoro CTpOeHus

cBera aToMoM. KBaHTBL. aTOMOB, (hOpMYyITUPOBAHUE BHIBOIOB

JIuHeivaTpie CIEKTPhI Y3 PE3YJIbTATOB OIBITOB.
OOcyxneHne NpoTUBOPEUU MIIaHETAPHOU
MOJIEJIM aTOMA U OCHOBAHUU ISl TUIIOTE3BI
Bbopa o cranmonapHbIX OpOUTaX AIEKTPOHOB.
HaOumroienne CIuIOmHbIX U JIMHENYATHIX
CIIEKTPOB M3JIyUCHUS PA3TUYHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHue aTOMHOI0 PanpnoaktuBHOCTh. Anbha-, | OOCyXIeHNE BO3MOMKHBIX THIIOTE3 O MOACIISIX
aqpa Oera- ¥ TaMMa-u3TydCHUS. CTpPOEHUS Sapa.

CrpoeHue aTOMHOT O spa.
Hyxiionnas monens
aTOMHOrO sigpa. M30Tors!.
PannoakrusHbie
npespaiienus. [lepuon
MOJypacmajia aTOMHBIX SJIEp

Omnpenenenue cocTasa siiep 1o 3aJaHHbIM
MacCCOBBIM U 3apsIIOBBIM YHCIIaM

U 110 TTOJIOKEHUIO B IEPUOUIECKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHS COCTABA SA/Ipa U €0
MIOJIOXKEHUS B TIEPUOMYECKON CUCTEME

MIPH 0-PATOAKTUBHOCTH.

HccnenoBanne TpeKOB 0-4aCTHIL [0 TOTOBBIM
¢dororpadusm.

OOHapy:xeHue 1 U3MEpPEHUE PaIUAIIMIOHHOTO
(doHa C MOMOIIBIO I03UMETPA, OLIEHKA €ro
WHTCHCUBHOCTH.
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Amnann3 OMOJIOTHYSCKUX U3MCHCHHH,
IPOUCXOJISAIINX MO ACHCTBUEM
PaIOAKTUBHBIX U3ITYICHHM.
Hcronp30BaHne paJiiOaKTUBHBIX M3TYyYCHHUN
B MCIIMIUHE

5.3 | SlnepHble peakuuu 7 Snepusbie peakiuu. 3akoHbl | Perienue 3a1ay ¢ UICOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsAI0BOr0 COXPaHEHUSI MACCOBBIX U 3aPSAJIOBBIX YHCEIl
¥ MacCOBOT'O YHUCEIL. Ha OIpe/ICNICHUE PE3YNIbTATOB SIIEPHBIX
DHeprus CBsI3U aTOMHBIX peax1yii; aHaJaIu3 BO3MOKHOCTH
anep. CBsi3b Macchl VI HEBO3MOXKHOCTH SIAEPHON pEaKLHUU.
v sHepruu. Peaknuu cunresa | Ouenka SHCPTHUHU CBSA3HU SAACP C UCIOIb30BAHUEM
U aenenus aaep. IcTouHuMKy | hopmMyibl DHHINTEHHA.
sHeprun CosHIa U 3BE31. OO0cyx1eHne NEPCIEKTUB UCII0Ib30BaHUS
SAnepHas sHEpreTHKA. yIPaBIIIEMOr0 TEPMOSAEPHOTO CUHTE3A.
JencTBrs pafMOaKTUBHEIX | OOCYKACHHUE MPEUMYIIECTB U SKOJIOTHUECKUX
W3JIy4YC€HUH HA JKUBBIC po0JIeM, CBSI3aHHBIX C SJIEPHON IHEPreTUKOU
OpraHu3Mbl

Hroro no pazneny 17

IoBTOpPUTEIHLHO-0000 AN MOXY.JIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHHA, TPEOyIOIINX

1 0000111eHNE
CoZIep KaHMsI Kypca
busuku 3a 7—9 Kacchl

1 0000111eHHE TPETIMETHOTO
COJZIEpKaHUs U OIbITA
JeSTeNbHOCTH,
NpUOOPETEHHOTO

NpY U3yYEHUH BCETO Kypca
(pU3HKU OCHOBHOT'O OOLIETr0
oOpa3oBaHMsL.

JEMOHCTPali KOMIIETEHTHOCTEM,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYYHYO
rPaMOTHOCTA:

— MPUMEHEHHSI TIOJTyYEHHBIX 3HaHUM

JUISl HAYYHOTO OOBSICHEHUS (PU3HUECKUX
SIBJICHUW B OKPY>KarOIIECH IPUPOE,

B IIOBCETHEBHOM KM3HU U BBISBJICHUS
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Iloaroroska k

OCHOBHOMY
roCy/1apCTBEHHOMY
dK3aMeHy 1o (hU3NKe

JU1s1 00yJaromuxcs,
BBIOPABILIUX ATOT YYEOHBIN
npeaMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTMH;

— MIPUMEHEHHS] OCBOEHHBIX
AKCHEPUMEHTATIBHBIX

YMEHUU

JUTSI UCCIIeTIOBaHUS (PU3HUECKUX
SABJICHUH, B TOM YUCJIE IJI IPOBEPKU
TUIOTE3

Y BBIIBJICHUS 3aKOHOMEPHOCTEM.
Pelienrie pacueTHbIX 3a/1a4, B TOM YUCIE
MPEANOJIaraloIINX UCIOIb30BAHUE
bu3UYECKUX MOJIEeTeH U OCHOBAaHHBIX Ha
COJIEpKAHUH PA3TUYHBIX Pa3/IeJIoB Kypca
(u3NKH.

BrlnonHeHue v 3almra rpynmnoBbiX

WJIU UHJIUBUTYAJIbHBIX POEKTOB,
CBSI3aHHBIX C COJIEp)KaHNEM Kypca (pu3nKu

Wtoro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acos

Ne HaumeHoBaHMe pa3iesioB U TeM
n/n NporpamMMmsl

KoHTpoabLHLBIe
Bcero P
padoTsbI

IIpakTH4eckune
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa

1.1 duznka - Hayka 0 IPUPoe

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2 dusnueckue BeTUINHBL

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3 EcrecTBeHHOHAay4HBIN METO/ MO3HAHUS

bubmuorexa [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

6

Pazpea 2. IlepBoHayajibHbIe CBeAeHHS 0 CTPOEHUHU Be

mecTrBa

2.1 CrpoeHue BeniecTBa

bubmuorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

2.2

JBr>xeHNEe U B3aUMOJICHCTBHE YaCTHII
BEILIECTBA

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.3

Ar PETraTHBIC COCTOAHMA BCIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pasaneiny

Paznen 3. /IBu:keHune U B3auMojieiicTBHE TeJl

3.1

MexaHU4uecKoe JBHKCHUE

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2

WNuepnus, macca, IIIOTHOCTh

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

3.3

Cuia. Bune! cunn

14

bu6nmmorexa [IOK
https://m.edsoo0.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny

21

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

4.1

Hasnenue. [lepenayua naBneHus: TBEPIALIMU

bu6nuorexa LIOK
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TCJIaMHU, XXUJKOCTAMU U radaMu

https://m.edsoo.ru/7f416194
DOU3NKOH JIAB

https://physicon.ru/eor-
list/4-fizika

4.2

JlaBiaeHue xKuJIKOCTH

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

ATMmocdepHoe naBieHue

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE )KUIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TEJO

bubmuorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

21

Paznea 5. Pa6ora u MoIHOCTh. JHEprus

5.1

PaGora 1 MOnItHOCTH

bubmuorexa [IOK
https://m.edso0.ru/7f416194
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.2

[IpocTeie MEXaHU3MBI

bu6nuorexa [IOK
https://m.edso0.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bubmuorexa [IOK
https://m.edso0.ru/7f416194

53 MexaHuueckas SHeprus 4 1 ®OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 12
bubmuorexa [IOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
1.1 CrpoeHue u cBOWCTBa BelleCTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenuoBble mpoLECCH 21 1 5 ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Htoro mo pazneny 28
Pa3nen 2. DiiekTpuyeckne 4 MArHUTHBIE SIBJI€HUSI
bubmuoreka [JOK
DnexTpuueckue 3apsabl. 3apsHKeHHbIE Tea https://m.edsoo.ru/7f4181ce
2.1 . ’ 7 1 ®OU3HNKOH JIAb
1 HX B3AUMOACHCTBIE https://physicon.ru/eor-
list/4-fizika
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 2 7 ®U3MKOH JIAB

https://physicon.ru/eor-

list/4-fizika
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2.3 MarHuTHbIE IBIICHUASA

1.5

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
DOU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

2.4 DNeKTpOMarHuTHasi MUHAYKIIHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

PesepBHOe Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
DOU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMPOorpamMMbl Bcero o0pa3zoBaTesibHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. MexaHu4eckue siBJeHHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
MexaHnueckoe IBHKEHHUE U CIIOCOOBI €0
1.1 10 1 DOU3UKOH JIAB
OITUCaHUus )
https://physicon.ru/eor-
list/4-fizika
but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsauMoneiicTBue Ten 20 1 3 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXPAHEHUS 10 3 ®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHus U BOJTHBI
but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannueckne KoyeOaHus 7 3 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHn4decKkre BOJIHBL. 3BYK 8 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny 15

Paznen 3. DiieKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

QHCKTPOMaFHI/ITHOG IIOJIC U
QJICKTPOMArdnuTHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
DOU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Htoro no pazneny

Pa3gea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHEBI PacpoOCTpaHCHHUA CBCTA

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
DOU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIMH3BI 1 ONTUYECKUE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Paznoxenne 6emoro cBeTa B CHEKTP

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
DOU3NKOH JIAB
https://physicon.ru/eor-

list/4-fizika

76


https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

Hroro no pazueny 15
Paznen 5. KBanToBble ABJIeHUA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue U MOTJIOLEHUE CBETA AaTOMOM 4 1 ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO sipa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakun 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 17
Pa3znen 6. [loBTOpuTE1bHO-00001IAOIMIT MOYJIb
but6mmoreka [IOK
[ToBTOpeHue u 00001IeHNE COAePIKAHUS https://m.eds00.ny/7f41a4a6
6.1 7.9 9 2 DOU3UKOH JIAB
Kypea pusuki 3a farace https://physicon.ru/eor-
list/4-fizika
Hroro no paszueny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27

77


https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

MOYPOYHOE MJIAHUPOBAHUE

7 KIIACC
KosanuectBo yacos JJIeKTPOHHbIE
” Tema ypoka Kontposnbubie | IpakTHdeckue Aara wippoBbie
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoThbI pecypent

®u3nka — Hayka O PUPOJE.

1 SBnenust npupoasl. usnueckue 1 https://m.eds00.ru/3c9c9366
SIBJICHUS
Mexanndeckue, TSIUIOBEIE,

2 3JIEKTPUYECKHUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIC SIBIICHUS

3 (DUSHICCKHE BEMHHHEL i X 1 https://m.edso0.ru/6185e41e
U3MepeHue
VYpok-uccnenosanue "N3mepenne

4 TEMICPATYDEL IPH HOMOTI 1 1 https://m.edso0.ru/2312c9d7
KHUJIKOCTHOTO TEPMOMETpA U JaTUnKa
Temneparypsl"
Kak ¢u3nka u gpyrue eCTeCTBCHHBIC
HayK{ U3Yy4aroT MPUPOTY.

5 EcTtecTBEeHHOHAYUYHBINH METO. 1 https://m.edso0.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHHH C IIOMOILBIO MOAENEH
VYpok-uccnenosanue "[Ipoepka

6 TUINIOTE3bI: JAaJbHOCTh MOJETA 1 1 https://m.edsoo.ru/145e7ble

[Iapuka, MymeHHOro ropu3oHTaJbHO,
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TeM 00JblIIe, YeM OOJIbIIE BEICOTA
mycka"

Crpoenue BemiectBa. ONbITHI,

7 JOKa3bIBAIOIIUE JUCKPETHOE https://m.edsoo.ru/12a57dbb
CTPOCHHE BEIECTBA

8 JIBI>KeHHE YaCTHUIT BEIIECTBA https://m.edsoo.ru/bcdf4162
VYpok-uccnenoanue «OnbITH O

9 HAOJIIOICHUIO TEIIOBOTO https://m.edsoo.ru/dc28d455
paciIupeHus Ta30B»

10 ArperaTHbI€ COCTOSIHUSI BEILIECTBA https://m.edso0.ru/93dd87d7
B3auMocBsA3b MeX1y CBOMCTBAMU
BCIICCTB B PA3HBIX arpCraTHbIX

11 COCTORMX 11X https://m.edsoo.ru/bb22e4ab
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJIbI
MexaHn4ecKkoe ABUKCHUE.

12 PaBHOMEpHOE U HEpaBHOMEPHOE https://m.edsoo.ru/43ceab19
TBIKEHUE

13 Ckopoctb. Enunuibl ckopocTu https://m.edsoo.ru/fdd6c394

14 PacueT nytu u BpeMeHU JBUKEHUS https://m.edsoo.ru/f1164e28
HNuepuus. 3aKkOH WHEPLIMH.

15 B3anmopeiicTBre Ten Kak mpuynHa https://m.edsoo.ru/7b9b482¢
HU3MCHCHUA CKOPOCTHU ABUKCHUA TCII

16 ILmorHOCTH BeniecTBa. PacueT maccel https://m.edsoo.ru/4cd7ales
1 00beMa TeJia 1o €ro TUIOTHOCTH

17 Jlabopatopuas pabora https://m.edsoo.ru/766f1f89

«OmnpezenenHue MIOTHOCTH TBEPIOTO
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TC1a»

Pemenue 3amay mo reme "ImoTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuna xak XapaKTepUCTHKA

19 B3auMozeiicTeud ten. Cuna https://m.edso0.ru/2546928¢
ynpyrocTd. 3akoH ['yka
Jlaboparopnas pabota «3yuenue

20 JABHCHMOUTH PAavTInICHI https://m.edsoo.ru/afbd9bdd
(neopmaryn) Ipy>KUHBI OT
MPUIIO)KEHHOMN CHIIBI»

21 SBnenne Tarorenus. Cuia TSKECTH https://m.edsoo.ru/5f763ae9
CBsi3b MEXIy CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue https://m.edsoo.ru/511caddf
3aza4 1o reme "Cuia tsoxecta"”

23 Cua TKECTH Ha APYriX MIAHCTaX. https://m.edso0.ru/384f287b
Ou3nvecKue XapaKTePUCTUKU TUTAHET

24 Wzmepenue cun. Jflunamomerp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX

26 10 OAHOM IPAMOH. https://m.edsoo.ru/62elae35
PaBHopelicTBYyIOIIAs CUIT

27 Pemenne faﬂaq 110 Teme https://m.edso00.ru/78755da8
"PaBHoneiicTBytOMmAst crt"

28 TpetHe CKOMLIKEHI i TPCHIE MOKOA. https://m.edsoo0.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlabopartopnast pabota «3yueHnue

29 3aBHCUMOCTH CHJIBI TPEHHS https://m.edsoo.ru/99ea5ef7

CKOJIB>XKCHUA OT CUJIbI JaBJICHUS U
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XapakTepa COIpPUKACAIOLINXCS
ITOBEPXHOCTEN»

30

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOIIEH CHJIbI

https://m.edso0.ru/38b267b8

31

Pemenue 3amau no temaM: «Bec
tenay, «I'paduueckoe n3o0paxeHue
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbhas pabora o Temam:
«MexaHn4YecKoe JIBHKECHHUE,
«Macca, TIIOTHOCTEY», «Bec Tenay,
«['paduueckoe m300paskeHUE CUID»,
«Cue»

https://m.edsoo.ru/33fe531c

33

Hasnenue. CriocoObl yMEHBIICHUS U
YBEJIMYEHUS 1aBJICHUS

https://m.edsoo.ru/e56bd875

34

35

JlaBrieHue ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypbl

[lepenava naBiaeHUs TBEPIBIMU
TCJIaMU, ) KUAKOCTAMHU U I'a3aMU.
3axoH [lackang

https://m.edsoo.ru/41e7cach

https://m.edsoo.ru/cfb73461

36

HaBJ’ICHI/Ie B ’KMAKOCTH H Ia3sc,
BBI3BAHHOC I[GI\/'ICTBI/IGM CHIJIBI TAXKECTH

https://m.edso0.ru/8e8367b5

37

Pemenue 3anau 1o teme «JlaBnenue B
KHIKOCTH U rase. 3akoH Ilackamsy»

https://m.edsoo.ru/3c9f6fad

38

Coobmarommecs: cocysl

https://m.edso0.ru/384621b8

39

I'mapaBnuueckuit mpece

https://m.edsoo.ru/f6417ca4

40

Manowmertpsl. [lopmHeBoi

https://m.edso0.ru/1f58766b
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}I(PI,I[KOCTHBIP'I HacocC

41

Atmocdepa 3emmu. [Ipuannsb
CYyILIECTBOBAHMS BO3YLIHON
0001104kH 3eMiH. 3aBUCUMOCTh
aTMoc(epHOro JaBJIeHHs OT BBICOTHI
HaJ ypOBHEM MOps

https://m.edso0.ru/9249b692

42

Bec Bozmyxa. AtmMocdepHoe
JaBJIcHHUE

https://m.edsoo.ru/ccd4dad5

43

I/I3MepeHI/Ie aTMOC(I)epHOI‘O JaBJICHHA.

OnbiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTb aTMOC(EpHOTO
AAaBJICHUSA OT BBICOTHI HaJl YPOBHEM
Mopst

https://m.edsoo.ru/6c48c524

45

bapomerp-anepouna. Armocheproe
JABJICHUE Ha PAa3JIUYIHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pewmenne 3anau o reme
"AtmocdepHoe napneHue"

https://m.edsoo.ru/c12835a8

47

JleicTBUE KUIKOCTH M T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaGopaTopnas pabora
«OmnpeaeneHre BhITAIKUBAIOIICH
CHUJIbI, ICCTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCThY

https://m.edsoo.ru/3749d5cc

49

JlaGopaTopHnas pabora 1o reme
«MccrnenoBanue 3aBUCUMOCTH Beca
TeNla B BOJIE OT 00BEMa MOTPY>KEHHOM
B )KUJIKOCTb YaCTH TEJa»

https://m.edso0.ru/3c11398¢
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50

IImaBanue ten

https://m.edsoo.ru/celf25ac

o1

JlaGoparoprast pabota
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOAKHU H
ornpezeneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemrenue 3agad mo reMam:
«IInaBanue cynos.
BosnyxomnnaBanue», «/laBneHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»

https://m.edsoo.ru/3373694e

53

Mexanudeckasi pabota

https://m.edsoo.ru/8a8cac47

54

MomHocTh. EMMHUIIEI MOTITHOCTH

https://m.edsoo.ru/4395592e

55

56

VYpok-uccnenopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe mo Jiectauie"”

IIpocteie MexaHU3MBI. Ppryar.
PaBHOBecue cuit Ha peruare

https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

57

KonTponbhas pabota no teme
«/laBieHue TBEPAbIX TE, )KUAKOCTEH
1 ra3oBy» / Beepoccuiickas
IIpoBepoyHas pabora

https://m.edsoo.ru/3c391d99

58

PesepBHblii ypok. Pabota ¢ TekcTamu
o teme «/laBneHue TBEpABIX TeEN,
JKHIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas padboTa

https://m.edso0.ru/76988618

59

Prryaru B TexHHKe, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccnenoBanue yciaoBUiA paBHOBECHS
pBIIaray

0.5

https://m.edsoo.ru/85ed83cc
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60

Penrenue 3agad o reMe «Y CI0BUA
PaBHOBECHSI pbIyara

https://m.edsoo.ru/6d1cdc72

61

KoaddutmenT monesnoro neicTBus
MexaHu3Mma. Jlabopartopnas pabora
«3mepenue KIIJI HakioHHOM
MJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenue 3amaa no teme "Pabora,
MorHocTb, KIT/T"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckast JHeprusl.
Kunetnueckas ¥ noTeHuuaabHas
SHEprus

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPruu

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEpUMEHT 10 TeME
"DKCIIEpUMEHTAILHOE OIPEECICHUE
N3MEHEHHS KHHETHUECKOM U
MOTEHIMATBHON SHEPTUU IPU
CKaTLIBAaHWM TeJIa IT0 HaKJIOHHOM
IUIOCKOCTH "

https://m.edsoo.ru/fbb989ba

66

KonTponbHas padbora no teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

https://m.edsoo.ru/1a4d3478

67

PesepBHblit ypok. Pabota ¢ Tekctamu
o teMe "MexaHn4yecKkoe IBUKeHue"

https://m.edsoo.ru/355411fe

68

Peseprubiii ypok. Pabora ¢ Tekctamu
no teme "Pabora. MoImHOCTS.
Oneprus"

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPO'PAMME

68

12
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8 KVIACC

KoauuectBo yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

OCHOBHBIE TIOJIOKCHUS

1 MOJIEKYJISIPHO-KMHETUYECKON TEOPUH 1 https://m.edso0.ru/4b6b1523
Y UX OIBITHBIC TOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mopenu TBEPAOro, KHUIKOTO U

3 A bA A . 1 https://m.eds00.ru/7236¢9f9
ra3zo000pa3HOro COCTOSIHUM BEIIECTBA
OOBsicHEeHHE CBOUCTB TBEPIOTO,
YKUJKOTO U Ta3000pa3HOTrO

4 COCTOSIHUI BEIIeCTBA Ha OCHOBE 1 https://m.edso0.ru/94849842
MTOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUU

5 Kpucrannuueckue u aMmopHbIe Teaa 1 https://m.edsoo0.ru/5d25b3dd
CmaunBaHuE U KalWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE

7 TermioBoe paclIUpeHHe U CKaTUE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TeMnepaTypbl

8 CO CKOPOCTBIO TETIIOBOTO ABHKEHUS 1 https://m.edsoo.ru/767b611b
YacTUIL
Buytpennss sneprust. CriocoObt

9 N 1 https://m.edsoo.ru/7a161b6d
M3MEHEHUs1 BHYTPEHHEH SHepruun

10 Bunb reruionepenaun https://m.edsoo.ru/e5c7ce2c

11 VYpok-koHpepenmus "IIpakTruueckoe 1 https://m.edso0.ru/47298c48
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UCIIOJIb30BAHUE TETJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LECIIAX
sHeprocOepexeHus"

12

KoanuecTBO TEmIOTHI. YnenabHas
TCIIIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHUE TEIIOBOTO OasiaHca.
TemnooOMeH 1 TETIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaGopatopHas pabota
"UccmenoBaHue IBIEHUS
TEIJI000MEHa MPU CMENTMBAHUN
XOJIOAHOM U Topsiueit BOABI"

https://m.edsoo.ru/b1634a45

15

16

Pacuer konudecTBa TCIIJIOTHI,
HCO6XO,I[I/IMOFO IJI HArpe€BaHUs TEJia
" BBIACIAEMOI'O0 UM IIPHU OXJIAKACHUN

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTBa"

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

17

DOHeprus TormBa. Y 1elbHast
TEIJIOTa CTOPaHUs

https://m.edsoo.ru/2cf8923b

18

[InaBnenue u orBepeBaHUE
KPUCTAIIMYECKUX TeJl. Y 1eJIbHas
TEIUIOTa IUIABICHUS

https://m.edsoo.ru/5¢93abab

19

JlabopaTtopHnas pabota
"OnpeneneHue yaeabHOM TeTIOTHI
TIaBJIeHUs Jbaa"

https://m.edsoo.ru/9cbh89b68

20

[TapooOpa3oBaHue 1 KOHIEHCAIIHS.
Ucnapenue

https://m.edsoo.ru/943361ac

21

Kunienne. Y neapHas Temnora

https://m.edsoo.ru/e4c6ce3f
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apooOpa3oBaHus ¥ KOHICHCAIIHH.
3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EPHOTO JIaBIICHUS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHast
pabota "Onpenenenue
OTHOCHUTEJIBHOM BJIAKHOCTH BO3AYyXa

n

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneeHue
BJI&JKHOCTH BO3yXa

https://m.edso0.ru/9f97285d

24

[TpuHLUTIBEI paOOTHI TETIOBBIX
nsuratenen. [lapoBast TypOuHa.
JIBAraTens BHYyTPEHHETO CTOPAHUS

https://m.edsoo.ru/al4fldbc

25

26

KIIJ] TeroBOro aBuraress.
TeruioBble ABUTATENN U 3alIUTa
OKpY’KaIOLIEH CpejIbl

3aKOH COXpaHEHUs U MIPEBPALICHUS
SHEPTUH B TEIUIOBBIX Ipolieccax

https://m.edsoo.ru/c1c67641

https://m.edso0.ru/89535ae3

27

[ToaroroBka K KOHTPOJIBHOM paboTte
1o Teme "TersoBbie ABICHMUS.
N3meHeHmne arperaTHbIX COCTOSTHUI
BeuecTna"

https://m.edsoo.ru/dfea43fc

28

Konrponbnas padora o Teme
"TernoBrle ABicHUA. U3MeHeHHUE
arperaTHbIX COCTOSHUM BellecTBa"

https://m.edsoo.ru/64eb961f

29

DnexTpuzanus Ten. JBa poxa
IIEKTPUIECCKUX 3apsIOB

https://m.edsoo.ru/17ef865b

30

Ypok-nuccienosanue "IneKTpu3anus
TeJI UHAYKIUEN U NIpH
CONIPUKOCHOBEHUN"

https://m.edsoo.ru/lde2a6dc
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31

B3aumoneiicTBre 3apsyKeHHBIX TEJL.
3axon Kynona

https://m.edso0.ru/9753c836

32

DJIEKTPUUECKOE TOJIE.
HanpsikeHHOCTD 3IEKTPUYECKOTO
noJist. [lpuHnun cynepno3unuu
SJIEKTPUYECKUX TMOJIEH

https://m.edso0.ru/46777f42

33

Hocurenu 3nekTpuyecKkux 3apsiioB.
OnemeHTapHbIi 3apsaa. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[TpoBOAHUKY U AUAIEKTPUKHU. 3aKOH
COXpaHEHHUs IEKTPUIECKOTO 3aps/ia

https://m.edsoo.ru/f2d4al134

35

Pewienue 3a1a4 Ha IpUMEHEHUE
CBOMCTB JJICKTPUYECKUX 3aps 0B

https://m.edsoo.ru/5e7ea9cc

36

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cyuiectBoBaHus. McTounnku
AIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

I[eﬁCTBHﬂ QJICKTPHUYICCKOI'0 TOKa

https://m.edsoo.ru/aele7251

38

VYpoxk-uccienoanue "JleiictBre
AIEKTPUIECKOTO TOJIS Ha
MIPOBOJITHUKH U TUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

SJICKTpI/I‘-ICCKI/Iﬁ TOK B MCTaljlax,
KHUIAKOCTAX U ra3dax

https://m.edso0.ru/23935322

40

DJieKTpuUecKas 1enb U €€ COCTaBHbIC
qacTH

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlaboparopHnas pabota
"U3MepeHue u peryaupoBaHUe CUIIbI
ToKa"

0.5

https://m.edsoo.ru/d67176b6

42

DneKTpUuecKoe HanpsyKeHUeE.

0.5

https://m.edsoo.ru/6a219ef8
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BonsT™metp. JITaboparopHas pabota
"N3mepeHue u peryaupoBaHue
HanpspkeHus"

43

COHpOTI/IBJ'IeHI/Ie IIpOBOAHUKA.
YaensHOE COIIPOTUBJICHUC BCUICCTBA

https://m.edso0.ru/98c1f226

44

JlabopaTopHast paboTta "3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUS

MPOBOJIHUKA OT €0 JITUHBI, IJI0IIA 1
MONIEPEYHOI0 CEUEHUs1 U MaTepuana"

https://m.edsoo.ru/8852b3cf

45

3aBUCHMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4JacTKa Lenu

https://m.edso0.ru/224862ac

46

JlaGopatopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CHITBI
TOKa, WIYIIETO Yepe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7c5a

47

ITocnenoBaTenbHOE U napaJjijieJIbHOC
COCAMHCHUA ITPOBOAHHUKOB

https://m.edsoo.ru/73f4d541

48

Jlaboparopnas pabota "TIpoBepka
IIpaBUJjIa CJIIOKEHUS HAIIPSIKEHUN IIPU
MOCIIe0BATEILHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlabopaTtopHas pabota "IIpoBepka
mpaBujia 4Jis1 CUJIbI TOKA IIpH
napajjicJibHOM COCAUHCHUN
pe3ucTopoB”

https://m.edsoo.ru/6b9fd546

50

Pemuienue 3a1a4 Ha NpyUMEHEHHE

https://m.edso0.ru/24e36972
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3akoHa Oma JB1 pas3JIndHOro
COCANHCHUA ITPOBOAHHUKOB

o1

PaboTa u MOIIHOCTE 3JIEKTPUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

https://m.edsoo.ru/821f4c5b

52

JlaGopaTopHnas pabota
"OnpeneneHue paboThl U MOIIHOCTH
AIEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

DNeKTpUYeCcKHe ey U MOTPpeOnuTenn
AIIEKTPUIECKOM SHEPTUU B OBITY.
KopoTtkoe 3ambikanue

https://m.edsoo.ru/f4fle71a

54

ITocTosTHHBIE MArHUTEI, HX
B3aUMO/ICHICTBHE

https://m.edso0.ru/6e766c29

55

56

VYpoxk-uccienoanue "N3yuenue
TOJIEH IOCTOSHHBIX MAarHUTOB"
MarsuTtHoOe 1ojie. MarauTHoe mosje
3eMJIM U ero 3HauYeHHue JUIS JKU3HU Ha
3emie

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[TonroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/ibl.
3apspKeHHBIE TeJa U UX
B3auMoercTBus. [TocTOsTHHBIN
AIIEKTPUYECKHUM TOK"

https://m.edsoo.ru/325ebb45

58

KoHnTtponbHas paboTa mo teme
"DIeKTpUYECKHE 3apSIbI.
3apspKeHHBIC TeJla U UX
B3anuMoeucTsus. IlocTosiHHBIN
AJIEKTPUICCKUN TOK" /
Bcepoccuiickas mpoBepouHasi padboTa

https://m.edsoo.ru/18b3achf
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59

PesepBHbIii ypok. Pabora ¢ Tekcramu
1o teme "[loCcTOsTHHBIN
AIIEKTPHUYECKUIl TOK" /
Bcepoccuiickas mpoBepouHast pabota

https://m.edsoo.ru/713efeab

60

OnbIT DpcTenaa. MarautHoe nose
AJIEKTPUIECKOTO TOKa MarHuTHOE
M0JIE KaTYIIKA C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne JIeKTPOMArHUTOB B
texauke. Jlaboparopnas pabota
"N3ydyeHue neicTBUS MarHUTHOTO
TI0JIs1 HAa MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

ONEeKTPOABUraTeNlb MOCTOSIHHOTO
ToKa. Mcnone3oBanue
3NIEKTPOJBHMIaTeNell B TEXHHUECKUX
YCTPOMCTBAX M HA TPaHCIIOPTE.
Jlaboparopnas paboTa
"KoHCcTpynpoBaHue 1 U3ydeHue
paboThI 3eKTpoaBUTaTes"”

https://m.edsoo.ru/9c99a4b7

63

OmnbiTel Papajes. 3aKoH
AIIEKTPOMArHUTHON UHAYKITUH.
[IpaBuno Jlenna

https://m.edsoo.ru/2981eldb

64

Onexkrporeneparop. CriocoOb
TIONy4EeHHNS YMEeKTPUUECKOH SHEPTHH.
DNEKTPOCTAHINH Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUE 1
Mar"duTHBIE SBJICHUS"

https://m.edsoo.ru/e35e6336
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KonTponbhas pabota no teme

66 "DEKTPUUECKHE U MAarHUTHBIC 1 https://m.edsoo.ru/fc544d96
siBjIeHus "
P i .P

67 GSCpBHI:I it ypoi. Pabora ¢ T?,K cravi 1 https://m.edso0.ru/7d3485el
no Teme "TeruioBble sIBIEHUS
P i . Pab

68 egepBHI,’,m YPOR- Fabord ¢ TeKSTaMH 1 https://m.edsoo.ru/46a7afa
1o TeMe "MarHuTHEIC SIBJICHHS

OBIIEE KOJIMYECTBO YACOB I1O
- 68 145

I[TPOTPAMME
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9 KVIIACC

KoanuecTBo yacos JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

MexaHudeckoe OBUKEHUE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIIBLHOC

2 HeTeMa oTeset THOCHTEARHOCTE 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOT'0 JBUKCHUS
PaBHOMEpHOE MIPIMOIMHEHTHOE

3 P p 1 https://m.edso0.ru/bc342e86
NBIDKEHNE
HepaBHOoMepHOE psAMOIMHENHOE

4 nerkeHue. CpeaHsisi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IT 0 eifHOe paBHOYCKOPEHHOE

5 PAMOJIHHCHHOE PABHOYCKOPEHH 1 https://m.edsoo.ru/cbb4116b
JBH>KEHUE. Y CKOPEHUE
CKopoCTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHS. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctu
Jlaboparopnas padota "Onpenenenue
CKOpEHUs Telia IIpH

7 yerop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaAKJIOHHOH MI0CKOCTH"
CoOognoe nanenne tea. O

8 BODOAHOC TAACHHAC TEL. LTBITRT 1 https://m.edso0.ru/163cf472
TI'anunes
PaBHOMEpHOE IBMIKEHHE T10

9 p A 1 https://m.edsoo.ru/7a978b7a
oKkpyxHOCTH. [lepuoa u yactora
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oOparenus. JInHeiHas u yriioBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
IT i H .B

11 CPBRIM SAKOH HIPIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHIIBI
Bropoii 3akon HeroToHa.

12 B https://m.eds00.ru/6b639d94
PaBHopelicTByrOIas cruiia
T i H )

13 PETHI 3aKOH HIpIOTOHA https://m.eds00.ru/6155617¢
Cynepno3unus cui
P

14 CHICHHE 33/1a% Ha TPHMEHEHHC https://m.edso00.ru/52e8393d
3akoHOB Hrr0TOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CHICHHIE 3a/a TI0 TeMe «ATa https://m.edsoo.ru/3bf34e6c
YIIPYTOCTH

17 Jlabopatopuas pabora «Onpenernenne https://m.edsoo.ru/aaée6bc3
JKECTKOCTH TIPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb

19 Pewerne sazat no Teme «Cuia https://m.eds00.ru/97¢5¢c938
TPCHUS

20 Jlabopatopuas pabora "Onpenenerue https://m.edsoo.ru/78ff698c
kod(durmenTa TpeHU CKOIbKEHUS"
Pemenue 3amay nmo reme "3aKOHEI

21 Hetorona. Cuna ynpyroctu. Cuna https://m.edso0.ru/885c63el
TpeHus"
Cwuiia TSKECTH ¥ 3aKOH BCEMUPHOTO

22 TATOTCHUA. Y CKOpEHHE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
ImagacHUus

23 Ypoxk-koHpepeHmus "J|BrkeHue Teln https://m.edsoo.ru/6a48e5c3
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BOKPYT I'PAaBUTALIOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuxu"

24

Pemenue 3amau no treme "Cuita
TSOKECTH U 3aKOH BCEMHUPHOTO
TArOoTEHUA"

https://m.edsoo.ru/8b4d9f83

25

[lepBas kocMu4eckas CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbabs

26

PaBHOBecHE MaTepUaIbHON TOUKH.
AOGCONOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIA ©
3aKPETIEHHON OCHIO BPAIICHHS.
MowmeHnT cunsl. LenTp Tsxectn

https://m.edsoo.ru/a351cela

27

PaBHOBeCHE MaTepHaJIbHOMN TOUKH.
AOGCOTIOTHO TBEPIIOE TEIO.
PaBHOBecue TBEpIOTO TENa ©
3aKPETIEHHON OChIO BPAICHHS.
MowmeHnt cuinsl. LenTp Tsxectn

https://m.edsoo.ru/6872abf4

28

Pertenue 3agau mo reme "MoMeHT
cunsl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroToBka K KOHTPOJILHOM padboTe
o TeMe "MexaHUYEeCKOE IBUKEHHUE.
Bzaumogeiictue Ten"

https://m.edsoo.ru/2bafb487

30

Kontponbhas paboTa o Teme
"MexaHH4YeCKOe IBUKEHHUE.
Bzaumogeiictsue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynec Tena. UMnynse cuisl. 3aKoH
COXPAaHEHHs UMITyJIbCa. YIIPYroe nu
HEYIIPYroe B3auMo/ICHCTBHE

https://m.edsoo.ru/251e6f13
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Penrenue 3agayd mo reMme "3akoH

32 " https://m.edsoo.ru/c3cceebl

COXpaHCHI/ISI I/IMHYJ'IBC&
_ "p

33 YpoK-KOR(eperis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
IBUKCHHE B TIPUPOJIC U TEXHUKE

34 Mexanndeckast paboTa 1 MOIITHOCTh https://m.edso0.ru/848ba637
Pao

35 4b0T4 CIUIEI TADKECTH, CHIIBL https://m.edsoo.ru/d7a7c555
YHOPYTOCTH U CHJIBL TPEHUS
Jlaboparopnas pabota «Onpenenenue

o

36 PabOTRI CIUIRT TPEHHA P https://m.edso00.ru/667c837¢
PaBHOMEPHOM JIBH)KCHHUH TeJa 110
TOPU30HTAIILHON TIOBEPXHOCTH

37 CBasp, Sneprun 1 paboTsL. https://m.eds00.ru/84817179
[ToTeHuMaabHAs SHEPTHS
K .T

38 HHeTquCKafI PHEpIIL. 1 eopema o https://m.edsoo.ru/24d61ab5
KHHCTHUYCCKOU 3Hepr1/m
3

39 AOH COXPATICHIA SHCPTHH B https://m.eds00.ru/24661f29
MEXAHUKE
JIa6 o N

40 abopatoptias pabota «syaetue https://m.eds00.ru/48838ca3
3aKOHA COXPAHCHHS SHEPTHU
Koie6

41 OICOATCILHOC IBIKCHHC H €TI0 https://m.edsoo0.ru/7b9859af
XapaKTEPUCTHKH
3 0 .

42 ATYXAIOLIHE KOCOAHNA https://m.eds00.ru/ad17f942
Brmyxnennsie kosebanus. Pezonanc
M N o

43 ATCMATHACCIHI 1 TPYAHHHBIH https://m.edso0.ru/4a6aa385
MAasTHUKU
VYpoxk-uccienoBanue «3aBUCUMOCTh

44 nepuo/ia KojiebaHui OT )KECTKOCTH https://m.edsoo.ru/b1c7271b

IIPY’KAHBI U MacChl Ipy3a»
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45

[IpeBparienue sHepruu Npu
MEXaHUYECKHUX KOJeOaHUIX

https://m.edso0.ru/8544337¢e

46

Jlaboparopuas pabota «Onpenenenue
YacTOTHI U TIEpUOJIa KOJICOaAHMI
HOPY)KHHHOT'O MasiTHHKa

https://m.edsoo.ru/bald1d48

47

JlabopaTtopnast pabora «IIpoBepka
HE3aBUCHUMOCTH NIEpHO0/Ia KoJIeOaHuit
rpysa, oJABEIIEHHOI'0 K HUTH, OT
MaccChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexanudueckue BoiHEL. CBOMCTBA
MCXAaHNUYCCKHUX BOJIH. HpOI[OJ'II)HI)IC nu
HonepeqHHe BOJIHBI

https://m.edsoo.ru/8ed367e7

49

VYpoxk-koHpepeHus "MexaHndeckue
BOJIHBI B TBEPJIOM TeJI€.
Ceiicmuveckre BOJTHBI"

https://m.edsoo.ru/ebd8d7hb6

50

3ByK. PacnipocTpaHeHue U OTpaxkeHHe
3ByKa

https://m.edso0.ru/8a594969

51

Ypok-uccinenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HAHC

https://m.edso0.ru/699e3612

53

Ypok-koHbepeHnius "YIbTpa3ByK U
nH(pa3ByK B IpUpoOJE U TEXHUKE"

https://m.edsoo.ru/ffcbcbba

54

[TonroroBka K KOHTPOJIBHOK paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KouneOaHus U BOJTHEL"

https://m.edsoo.ru/b347159

55

KonTponbhas pabora o Teme

https://m.edsoo.ru/e9924b5e
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"3aKoHbI cCOXpaHEeHH. MexaHnuecKue
KoJieOaHus U BOJTHBI"

56

DNEeKTPOMArHuTHOE TOJIE.
DNeKTpOMarHUTHbIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CsoiicTBa QJICKTPOMArduTHLIX BOJIH

58

Ypok-koudepentus "lllkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBaHue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U"

https://m.edsoo.ru/48f68a2d

59

VYpoxk-uccienoanue "Nzyuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH C
MOMOILBI0 MOOMIIBHOTO Tenedona"

https://m.edsoo.ru/3cfae84a

60

Pemenne 3aJlav Ha OIIPCACIICHUC
HaCTOTHhI U AJIMHBI 3J'I€KTpOM8IHHTHOI>i
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpoMarHuTHas pUpoia CBETa.
Ckopoctb cBeTa. BonHOoBBIE CBOMICTBA
CBETa

https://m.edsoo.ru/ecb99257

62

Hcrounuku ceera. [IpsamonuneitHoe
pacrpocTpaHeHHEe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)K€HHs CBETa. 3epKaa.
Pemenue 3aga4 Ha npuMeHEeHUE
3aKOHA OTPAXKEHUS CBETa

https://m.edsoo0.ru/45e9f872

64

[Ipenomnenue ceera. 3akoH
MIPEJIOMJIEHHUS CBETA

https://m.edso0.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcmonp30BaHMe ITOJTHOTO

https://m.edsoo.ru/4e43afa2
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BHYTPEHHET0 OTPaXCHUS B
ONTHYECKUX CBETOBOJIAX

66

JlaGoparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIiia
MPEJIOMJICHHUSI CBETOBOTO JIy4a OT yriia
MaJICHUsl Ha TpaHule "BO3IYX-

crexio""

https://m.edsoo.ru/835faed9

67

Ypoxk-koHpepenmus "Micnoas3oBaHue
MOJIHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBA3p"

https://m.edsoo.ru/2ce88641

68

JInmazel. OnTHdeckas cuia IUH3EI

https://m.edsoo.ru/c6451cf4

69

ITocTpoenne n300pa>keHMi B JIMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGoparopnas padota "Omnpenenenue
(OKYCHOTO pacCTOSTHUS M ONTHYECKON
CWJIBI COOMparoIe JTHH3HI"

https://m.edsoo.ru/911a47cb

71

VYpoxk-koHpepeHuus "OnTuueckue
JIUH30BBIC TTPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak onTuyeckast CUCTEMA.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypoxk-koubpepenuus "JledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/4dc7b213

74

PasnioskeHne 6eJIoro cBeTa B CIIEKT).
OnwiTel Hetotona. Ciioxxenue
CHEKTPaJIbHBIX I[BETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGoparopnas padota "OmbITEI 11O
Pa3oKeHUIo OEJIoro CBeTa B CIIEKTP U

https://m.edso0.ru/b4867994
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BOCHPHUSATHIO [IBETA IIPEIMETOB IPU KX
HaOJII0JICHUHN Yepe3 IIBETOBBIC

¢bubTpHI"

VYpok-nipakTukym "BosiHOBEIE

76 CBOMCTBA CBETA: IUCIICPCHUS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHnus u qudpakams"
P
77 Ombrret Pesephopaa u naneTapras https://m.edsoo.ru/c36effb5
MOJEJIb aATOMa
IT Bopa. M
78 OCTYATRl bopa. VOACTH> atoMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u MOrJIONIEHUE CBETa
79 atoMoM. KBauTsl. JIunenyartnie https://m.edsoo0.ru/9fb5689b
CHEKTPHI
VYpok- "Hao
80 POITTIpAITIEYM a"moz[eHne https://m.edso00.ru/83b9a577
CHeKTpOB I/ICH}’CKaHI/IH
81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/8e724769
C )
82 TPOCHHC aTOMHOTO AA1pa https://m.edsoo0.ru/2d85bef3
Hyxnonnas mojenb
P .
83 AMHOAKTHBHPIC TPEBPATICHITA https://m.edsoo.ru/8b56a71d
M3otomnsl
P :
84 " CIICHIE SAAAt IO TeME " https://m.edsoo.ru/f241bbdc
PannoakTuBHBIC IpEBpaIiCHUS
85 [lepuon momypacmana https://m.edso0.ru/523a9317
Ypoxk-koH(pepenuus "PagroakTHBHBIE
86 M3IIy4€HUS B IPUPOAE, MEAUIIMHE, https://m.edsoo.ru/4eadf6ed
TeXHUKe"
s .3
87 B https://m.edsoo.ru/c4cbe7ee

COXpPaHCHUA 3apAa0BOT0 U MaCCOBOT'O
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YHCCII

88

DHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl U SHEPTUU

https://m.edsoo.ru/734f11cl

89

Pewenue 3agau no reme "fAnepHeie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a u nenaeHus suep.
HcTtounuku sHeprun ConHua v 3BE31

https://m.edsoo.ru/2d7262c2

91

Ypoxk-koubpepenuus "SAnepras
sHepreTuka. JleicTBus
pPaAMOaKTUBHBIX U3Ty4YEHHUH Ha
KUBBIE OpraHU3MBbI"

https://m.edsoo.ru/bd4b6e5e

92

[TonroroBka K KOHTPOIBHOU paboTe
1o TeMe "DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHHIC BOJIHBI.
KBanTosrie gsBneHus"

https://m.edsoo.ru/d9f1261a

93

Konrpomnbnas pabora o teme
"DneKTpOMarHuTHOE MOJIE.
DNEeKTpOMarHUTHbIE BOJHBI.
KBanToBBIE sIBNEHU"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, o6o0IICHNE.
JlabopatopHbie pabOTHI 110 KypCy
"Bzaumoneiicteue tea"

https://m.edsoo.ru/8b45d684

95

[ToBTOopenue, o600meHue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3a/71a4 110
teMe "TernoBble npouecchl”

https://m.edso0.ru/d3248943

96

IToBTOopenue, o6o0menue. Pemenne
pacyeTHBIX M KAYECTBCHHBIX 3a]a4 110
teme "KIIJ] TeroBeix aBuraTenei"

https://m.edsoo.ru/28f67bc4
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97

[ToBTOpenue, o600meHue. Pemenue
paC‘—IeTHI)IX 1 KAQYCCTBCHHBIX 3aJ1a4 I10
teme "KIIJ] anekTpoycTaHOBOK"

https://m.edso0.ru/399f4911

98

IToBTOpenue, o6o0IEHNE.
Jlaboparopublie pabOTHI 110 KypCy
"CBeToBbI€ sIBIEHUSA"

https://m.edsoo.ru/lcd92c22

99

[ToBropenue, o6o6menue. Padora ¢
TEKCTaMU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, 0600meHne. Pabora ¢
TexcTtamu 110 Teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

IToBTOopenue, o6o0meHue. Padora c
TekcTaMmu 110 TeMe "CBETOBLIE
saBiIeHusd"

https://m.edsoo.ru/5986dca7

102

[ToBTropenue, o6o0menue. Padora ¢
TekcTamu 1o teme "KBaHToBas u
sanepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

27

https://m.edsoo.ru/6d32ee4f
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NMPOBEPAEMBbIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHWA OCHOBHOW
OBPA30BATE/IbHOW MPOrPAMMb| OCHOBHOIO OBLLIEFO OGPA30OBAHUA

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3jimiaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHBH‘IeCKOG SIBJICHHC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IPY 3TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATDH

CYILLECTBEHHbIE CBOICTBA (IPU3HAKK) PUZUUYECKUX SIBICHUN

1.4

OMHCHIBATh HW3YYCHHBIC CBOHCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3YS  (DU3MYECKHE BENIWYWHBI, TPU OMUCAHUHM TPABUIBHO
TPaKTOBaTh (PU3WYECKUH CMBICI HCIONB3YEMbIX BEIMYUH, UX
0003HaYeHUS U eUHUIIBI (PU3NUECKUX BEIUYNH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMUYMHY C JPYTUMU
BEJIMUYMHAMHU, CTPOUTH TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(OUBUYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WYECKUE SBJICHUS M IPOLECCHI,
WCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IpPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyTMPOBKY 3aKOHa M  3alHMChIBaTh €ro  MaTEeMaTU4YeCKoe

BBIpaXXEHHE

1.6

O0BSCHATh (PU3UYECKUE SIBICHHSI, MPOLIECCHI U CBOMCTBA TEJ, B TOM
yycjie W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIBIATh MPUYMHHO-CIEJICTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKMX IIaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOWMCTBA (PM3MUYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WITH

3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a7a4u B 1 — 2 NEeNCTBUS, UCTIOJIb3YSl 3aKOHBI U




dbopMyIbl, cBsI3bIBAIONINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAIH3a
YCIIOBUSL 3aJlaud  3alUChIBATh KPaTKOE YCIOBUE, IMOJCTABISATh
buznyeckre BeIUYUHBI B (POPMYIBI U TPOBOAUTH PACUEThI, HAXOUTH
CIIPaBOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a/]a4, OICHUBATh

PEATUCTUYHOCTh MOTYYSHHON (PU3NYECKON BETUUUHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU TTOMOIIH
(U3UYECKUX METOJOB, B OINHMCAHUM HCCICIOBAHUS BBIICISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

XO0Z¢€ OIlbITa, ACJIaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHHIO (U3NYECKUX SBICHUN WIH
busznyeckux  cBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/0BaHus, 3alKUCHIBATh XOJ1 OIbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATDH MPSMbIE MU3MEPEHHS C HCIIOJIb30BAHWEM aHAJIOrOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS NPHUOOPOB C Y4ETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIIMYUHBl OT JPYrol C MCIOJB30BAHUEM MPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBAHHUSA, COOMpPATH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUS, CIEAYs NPEII0KEHHOMY IUIaHy,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeJIaTh BHIBOJIBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBOIUTH KOCBEHHbBIE H3MEpPEHUs (PU3UUYECKUX BEJIWYHH, CIeAys
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIOJIHEHUN U3MEPEHHU coOupaTh
DKCIEPUMEHTAIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU

BCJIMYHUHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YVKa3bIBaTh MPHUHIMUIBI  ACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YyYCHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHCAHWS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OXOoauMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHl (HAXOIUTh WHPOPMAIMIO O MPUMEPAX)
MIPAKTHYECKOT'O MCITOIb30BaHMs (PU3HUYSCKUX 3HAHUH B MIOBCEIHCBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
nprOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOJI0ICHHS] HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKPYKAIOIIel cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu VMHTepHeT B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTéM CpPaBHEHUS pPa3IUYHBIX HMCTOYHHKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBON HIIU

MOYET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus UHPOpMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHMKOB WHGPOpPMANUU (PUINICCKOTO
COJIepKaHUs, B TOM YHCIIE MyOJUYHO JEeNaTh KPaTKUe COOOIICHHS O
pe3yiabTaTax TMPOCKTOB WM Yy4YeOHBIX HCCICIOBAHUH, TPU ITOM
rPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBHINTOJHEHUWEM IlIaHA OEHCTBUI, aJleKBAaTHO OIEHHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE, YAUTHIBAS MHEHHE

OKPYXarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pPa30BaHUA

1.1

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3inydaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha




1.3

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-ICCKOG SABJICHUC

pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MHUpe, B TOM 4Hclie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONKCHIBATh W3YYEHHBIE CBOWCTBA TeN H (PU3UYECKUE SIBICHUSA,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIrHUMH
BEIMYMHAMHU, CTPOUTh TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHUS U IPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallMd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISAITH IPUUMHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYecKuX IIaroB ¢ momouipio 1 — 2 u3yuyeHHBIX CBOMCTBa

(1)I/I3I/I‘leCKI/IX HBHCHHﬁ, CI)I/ISI/I‘IGCKI/IX 3dKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemars pacyéTHble 3a7aud B 2 — 3 NEHCTBHSI, UCIOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4i 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI1 pelIeHHsl 3a7audd, BbIOUpaThb 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJIyYEHHOE 3HAueHUEe (PU3NYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
($U3NUECKUX METOJI0B, UCTIOIB3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIACTATh
MIPOBEPSIEMOE TIPEIAIOIIOKEHUE, OLCHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIAaTh BBIBOAbI

1.9

MPOBOAUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM
busznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  IpOBEpsieMbIe

NPENNoIOKEeHNs, coOUpaTh  YCTAHOBKY W3  NPEIIOKEHHOIO




1.10

060p}II[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U (I)OpMy.]II/IpOBaTB BBIBOJbI

BBIIIOJIHATH IIPSAMBIC HM3MEPEHUSA C HCIIOIB30BAHMEM aHAJIOIOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

IPOBOAMTH  MCCIIEJOBAaHHE  3aBUCUMOCTH  OJHOM  (pu3nueckoit
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM IPSMBIX HW3MEPEHHUM:
IUITAHUPOBATh MCCJEIOBaHUE, COOMpATh YCTAHOBKY M BBIOJIHSATH
U3MEpEHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOIUI] U Tpa(UKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKU Oe3omacHocTH 1pu  paboTe ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JIEHCTBUA HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3dKOHOMCEPHOCTHU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUEC YCTpOfICTBa U U3MCPHUTCIILHBIC
HpI/I60pBI o CXeéMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJIATH CXCEMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

OPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O THpUMeEpax)
NPaKTUYECKOTO UCIOIh30BAHUS (PU3MUYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU Ui oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu  C
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'HOI[CHI/ISI HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHUS B Oprxca}omeﬁ cpeac

1.17

OCYIICCTBIATDH ITOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/I'-IGCKOI‘O COICPIKAaHUA B CCTHU
I/IHTepHCT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U l'Iy'TéM CPaBHCHUA
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IH(l)OpMaHI/IIO, KOTOpas

ABIII€TCS TPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BAaTh IPpHU  BBIIIOJIHCHUHN y‘IC6HBIX 3aﬂaHHﬁ Hay4YHO-




HOMYJSIPHYIO JIUTepaTypy (HU3NYECKOro COJEepXkaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamers NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILUU U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000mass wHGOPMANMIO M3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO
CONICp)KaHHSA, B TOM YHUCIIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHOM WJIM MCCIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpeBCHTaHHCﬁ

1.20

MPYU BBITIOTHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJIEHHBIMM  3aJayaMH, CJICIWTh 3a BBIINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAaJ B JICSITCIBHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOG BSaI/IMO)IeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3indaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpe, B TOM 4Hciie (pU3NYECKUe SIBJICHHS B MPUPO/IE,
IIPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIb3Y (bI/ISI/ILIeCKI/Ie BCJIMYMHBI, HIPHU OIKUCAHUN IIPABUJIIBHO
TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HCIOJIb3YCMbIX BCJIMYMH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘leCKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU




BCINYHNHaAMH, CTPOUTH Fpa(bI/IKI/I HN3YUCHHBIX 3aBUCHMOCTEN

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHUS W TPOIECCHI,
WCTOJNIb3ysl HW3YYECHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OO0BSICHATH (PM3UYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE U B
KOHTEKCT€ CHUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKuX IIaroB C MOMOUIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(I)PBPI‘IGCKI/IX HBJ'IeHHfI, (bI/I3I/I‘IeCKI/IX 3dKOHAa HUJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCIHOIB3ysd 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILNE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME WM
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pelleHus, MPOBOAUTH PACUETHl M OLEHMBATh PEATUCTUYHOCTH

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCHIUTh IPU TIOMOIIU
(I)I/I3I/I‘-IGCI(I/IX MCTOAOB, UCIIOJIB3Yyd OIMMCAHUC HCCIICAOBAHUS, BBIACIIATH
MPOBEPACMOC IPCATIONIOKCHUC, OLCHHUBATb IPABUIIBHOCTD IIOPSAAKa
MpOBCACHUA HUCCICAOBaHUA, [ACJIATb BbIBOAbI, HWHTCPIPECTUPOBATDH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TENI: CAMOCTOSITETIbHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneissl CpelHee 3HaueHUe H3MepsieMol BelndMHBbI ((hOoKycHOE
paccrosiHue coOuparomeil JUH3bI), 000CHOBBIBATH BHIOOp crocoba

U3MepEeHus (U3MEPUTEIBHOTO MPHOOpa)

1.11

MPOBOANUTH HCCIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHUUH C
HCIIONIb30BaHUEM MPSMBIX HM3MEpPEHUN: TMIaHHPOBATh HCCIEIOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pE3yJabTaThl

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'-IeCKI/IX BCJINYHNH B BUIC Ta6J'II/IHI/I




1.12

Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 pE3yJIibTaTaM HCCICAOBaHUA

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATHE WM3MEPEHHUsA, CIeays MPeIJIOKEHHON WHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYECHHBIC

pE3yABTATHI C YUYETOM 3aTaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKHW HU3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX MOZETICH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO, TOYECYHBIM MCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IUIAHCTApHAA MOIACIIbL aTOMA, HYKJIIOHHAasA

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHHWA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX  MPUOOPOB U
TEXHOJIOTHYECKUX TPOILIECCOB NPH PEUICHWH Y4eOHO-TIPAKTUYECKUX
3aJ]a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOEHHs N300paKeHHUH B MIIOCKOM

3epKasie ¥ coOMparoleil JTuH3e

1.17

NPUBOJIUTh TPUMEPHl  (HAXOAWTh HH(OpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM 1A o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIOICHUSI HOPM IKOJIOTMYECKOT0 MOBE/ICHUSI B OKPYKaIOIIeH cpelie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HHTepHeT, CcaMoOCTOSTENBHO (GOpMYyIUpys TOWCKOBBIA  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHGOpMallMM Ha OCHOBE HWMEIOLIUXCS 3HAHUM U JOMOTHHUTEIbHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBINOJIHEHWHM Y4YEeOHBIX 3aJaHUl  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu VHTepHer, BiajeTh NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILMU U3 OJHOU




1.20

3HAKOBOM CUCTEMBI B IPYTYIO

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(GPOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (DU3HMUECKOIO
coJiepKaHUs, MyOJMYHO MPEICTABIATh PE3YyIbTaThl MPOECKTHOM WU
HCCIIENAOBATENIBCKOM  ACATENBHOCTH, INPU  3TOM  I'PaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHNHBIN anmnapaT u3y4aeMoro pasjaenina
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeOBaHUM (1)I/I3I/ILICCKI/IX
MpoHeCCOB pacupeaAciIiaTh 0013aHHOCTH B rpyane B COOTBCTCTBUU C
INOCTABJICHHBIMHU  3aJadaMHu, CJICIHUTh 3a BBIIIOJHCHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIad B  JCATCIBHOCTL TI'pPYHIIbI, BbICTPAUBATDH
KOMMYHHUKAaTHBHOC B33HMOH€§ICTBPI€, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




MPOBEPAEMbIE 2/TEMEHTbI COOEPHKAHUA

7 KIIACC
Kon Kon
IIpoBepsieMblIe 3JIeMEHTBI COACPKAHUSA
pasjena 3JeMeHTa
®U3HKA U EE POJIb B [IO3HAHNHM OKPYXXAIOIIETO MHUPA
®uszuka — Hayka O Ipupoje. SBiueHus npuUpOABL.
1.1 duznyeckue  ABJICHHUSA. MEXaHWYECKHWE, TEIUIOBBIC,
JJEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckue BeIMUUHBL.  V3MepeHune  (puU3MUECKUX
1.2 BenmuunH.  @usnueckue  npubopel.  [lorpemHocTs
u3MepeHuil. MexnyHapoHas CUCTEMa €IMHUL]
EcTecTBeHHOHAyUHBIN METOJl TO3HAHUWsS: HAOIOJCHUE,
1 13 IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIIBMUKCHHE TMIIOTE3,
' JKCIIEPUMEHT 0 TMPOBEpPKE THUIOTE3, OObSICHEHHE
HaOJII0aEMOr0 IBJIEHUS
14 Onucanue GpU3NUECKUX SBICHUN C MOMOIIBIO MOJENIEH
[pakTtuyeckue paboOTHI:
H3mepenue paccTosHUMN.
15 N3mepenne 06bEMa XKUAKOCTH U TBEPJOTO Tea.
' OmnpenesneHue pa3MepoB MajbIX TE.
N3Mepenne TemnepaTypsl Ipy MOMOIIHN JKAJKOCTHOIO
TEPMOMETPA U JATUYNKA TEMIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHWS O CTPOEHNU BEIIIECTBA
CtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, HX
2.1 pasmepnl. OmbITHI, JOKa3bIBAIOUIME JAMCKPETHOE CTPOECHHE
BELIECTBA
2 JBumxenne wyactul BemectBa. CBA3b  CKOPOCTH
2.2 JBWKEHUS  4YacTULl C  Temmeparypoil.  bpoyHoBckoe
JBIOKeHUe, Tuddy3us
23 B3aumopeiicTBue yacTul BEIIECTBa: IPUTSIKEHUE U
' OTTaJIKUBAaHUE




AFpeFaTHBIe COCTOsIHUA BCHICCTBA: CTPOCHHUC TIa30B,

KUAKocTed U TBEPABIX  (KPUCTAUIMYECKHX)  Tell.

2.4 B3auMOCBsI3b MeXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSX M WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

[pakTuyeckue pabOTHI:
Ouenka jauameTpa aToMa METOAOM psiAoB  (C
UCTONIb30BaHueM GoTorpaduii).
2.6 OnpITel IO HAONIOACHHUIO TEIUIOBOTO PACHIUPEHUS

ra3os.
OneiTel 1O OOHapy>KEHUIO  JEWCTBUA  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUS

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKCHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBIXKCHHE
3.9 Ckopoctb. Cpennsisi CKOpOCTh NpPU HEPABHOMEPHOM
' JBUKEHUU. PacuéT myTu v BpeMEHH JIBUKEHUS
SBnenue uHepumu. 3aKOH HHepuMH. BzaumopnerictBue
3.3 TeJ Kak NPUYMHA U3MEHEHUs CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTHU Teja
34 IInotHocte  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMa BEIIeCcTBa
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOJIEUCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIBIO JUHAMOMETpPA
3.7 SIBnenue TaroreHus U cuwia TsxecTtd. Cunna TKECTU
' Ha Apyrux manerax. Bec Temna. HesecomocTs
38 Cuna TpeHus. TpeHHE CKOJBXKEHUS U TPEHHE IOKOS.
' TpeHue B mpupoJie U TEXHUKE
3.9 Clo’)keHHE CWJI, HaIlpaBJICHHBIX MO OJHON MPSIMOM.
' PaBHOnelicTBYIOIIAS CHIT
310 [pakTuyeckne pabOTHI:

OmnpeneneHre CKOPOCTH  PAaBHOMEPHOIO  JABM)KEHUS




(wapuka B OKMJIKOCTH, MOJENU  3JIEKTPHUUECKOro
aBToMOOMNIE M Tak janee). OnpeneneHue cpeaHeit
CKOPOCTH CKOJBXKEHHUs Opycka WIM IIapuka 10
HaKJIOHHOM  IUIockocTH. OmpeneneHne  IUIOTHOCTH
TBEPOTO Tena. OnblITHI, JI€MOHCTPHUPYIOLIHE
3aBUCHUMOCTb pacTsDKEeHUs (AedopMaiiu) Mpy>KUHBI OT
OpUIO)KEHHOW  cuibl.  OMNbITBL, JI€MOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Teja U

XapakTepa CONPUKACAIONIUXCS TOBEPXHOCTEH

duzuyecKue SIBICHUS B npupoac: NpuMepbl ABUKCHUA C

3.11 pa3IM4YHBIMM CKOPOCTSIMM B JKUBOW U HEXKUBOU IPUPOIE,
JIeUCTBUE CUJIBI TPEHUS! B TIPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B
A1 Hasnenune TBEpHoro tena. CrocoObl yMEHBUICHUS U
' YBEITMYCHUS JIaBICHUS
49 JlaBnenue rasza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEma,
' TeMIIepaTyphl
43 [lepenaya maBrneHus TBEPABIMU TENAMHU, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MAIIUHBI
3aBUCHUMOCTh  JABJICHUSA OSKUAKOCTU OT TJIyOWHBI
4.4 IMaapocraTtnyeckuii mapamokc. CooOIIaroNIecs: COCy/Ibl.
I'uapaBnrueckrne MeXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe papnerue. [IpuanHer
A5 CYILIECTBOBAHUS BO3AYIIHOW 000y0ukK 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS
46 N3mepenue armocdepHoro namienus. I[lpubopsr s
' U3MEPEHUs: aTMOC(EPHOTO T1aBICHUS
JleiicTBHe KHMIKOCTH W raza Ha NOTPYXEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) cuia. 3aKoOH
Apxumena
48 [InaBanue ten. Bo3gyxomnnaBanue
4.9 [pakTuyeckue pabOTHI:




HccaemoBanne 3aBHCHMOCTH Beca Tejlda B BOAE OT
00béMa mMOrpyKEHHOM B IKHJAKOCTh YacTH TeJa.
OrnpenesieHre BHITAJIKUBAOUIEH CUJIbI, JEHCTBYIONICH HA
TENO,  TMOrPYKEHHOE B  KHUIKOCTD. [TpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JACHCTBYIOIICH
Ha TeJO0 B JKHAKOCTH, OT Macchbl Teaa. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOUIEH
CHJIBI, JICUCTBYIOIICH HA TEJNO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHOW B KUIAKOCTh YAaCTHU TeJa U OT IIOTHOCTH
JKHUIKOCTH. Konctpyuposanue apeomerpa HIIN

KOHCTPYMPOBAaHUE  JIOAKM M  ONpejelneHue  eé

IPY30I0ABEMHOCTH

Odusnueckue  SBICHMSA B OPUPOJAC:  BIUSHHE
4.10 aTMOC(EpHOTO JTaBJICHHS Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO

TexHuueckne yCTpOHCTBa: COOOMIAFOIIMECS COCYIIBI,
411 YCTPOHCTBO BOJOMPOBOAA, THAPABINYECKHNA IIpecc,

MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPLIHEBOI Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTh
53 IIpoctble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' IUIOCKOCTh. [IpaBmito paBHOBECHS ppryara
5.4 [IpumeHeHne paBUIIa PaBHOBECHS phlYara K OJIOKy
«3on0Toe  mpaBwio»  MexaHuku.  Koadduuument
9.5 I0JIE3HOTO JNeNCTBUS MEXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY I TEXHUKE
5.6 [oTennuanbHast SHEPTUM Tela, MOJHATOrO Hajl 3eMEH
5.7 Kunernueckas sHeprus
58 Ilomnas MexaHudecKass JHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHHSI MEXaHUIECKON SHEPTHH
5 g [pakTuyeckue pabOTHI:

Onpenenenuie  paboTBl  CWJIBI  TPEHHS  TIPU




PaBHOMEpPHOM  JIBDKEHMM TejJa 10 TOPHU30HTAIBHOU
noBepxHocTu. MccaenoBanue yciaoBUi paBHOBECHsS phlyara.
N3mepenne KIIJ| HakinoHHoO# muiockocTu. M3ydeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHEPTUn

duznyeckue SBICHUS B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHudeckue yCTpOMCTBA: pblYar, IIOABUKHBIM U
511 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUSA
pa3zeJa 3J1eMeHTa
TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYIISIPHO-KHHETUIECKON
6.1 TEOPHUM CTPOEHHUS BemlecTBa. Macca U pa3mepsl
' MoJieKya.  OnbIThl,  MOATBEP)KAAIOIME  OCHOBHBIE
TIOJIOKEHHS MOJIEKYISIPHOKUHETHIECKON TEOpUH
Mogenn  TBEPAOro, IJKMAKOTO W Tra3000pa3HOro
6.2 cocTosHUH BemiecTBa. Kpucramimdeckne u amopdHbIe
Tena
OObsicHEHHE CBOICTB ra3oB, KHJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMmaunBaHue U KallWIISIPHBIE SIBJICHUS
6.5 TerutoBo€ pacHIMpeHue U C)KaTHe
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TETJIOBOTO IBMYKEHUS YaCTHUI]
67 Brytpennsis sneprus. CriocoObl ”3BMEHEHHS] BHYTPEHHEH
. SHEPruu: TEIJIONEepeaaya U COBEpIICHUE pabOThl
6.8 Bugsl Teronepenayuun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,
' U3Iy4YeHHe




KommgecTtBo TCIIJIOTHI. YI[ CJIbHas TEIIOEMKOCTh

6.9
BEIIECTBa
TemmooOMeH W TeIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u OTBEp/IeBaHNE KPUCTANTNYECKIX BEIIECTB.
' VenpHas TEIUIOTA INIABICHUA
[lapooGpazoBanue u  kKoHaeHcauus.  Mcmapenue.
5.12 Kunenne. VYpaenpHas  Temiora mapooOpa3oBaHMS.
' 3aBUCUMOCTh TEMIIEpATypbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUS
[Ipunuuner  pabotel  TeruoBbix asurareneit  KIIJ|
6.15 TEIUIOBOTO JBurarens. TemnoBble ABUTATENd W 3alluTa
OKpYKaroIlel cpeibl
3aKOH COXpaHEHUs U MPEeBpaIlICHUs SHEPTUU B TEILIOBBIX
6.16
mporeccax
[pakTuyeckue pabOTHI:
OnbITl 1O OOHApy)KeHHIO  JACWCTBUS  CUI
MOJICKYJISIPHOTO TMPUTSHKCHHUS.
OnpIThl MO0 BBIPAILIMBAHUIO KPUCTAJJIOB MOBAapEeHHOU
COJIM WJIM caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOIO PACIIMPEHHS
ra3oB, JKUAKOCTEH U TBEPBIX Tell.
6.17 Onpenesnenue JaBieHHs BO3Iyxa B OaJUIOHE IIITPHILIA.

OMBITB, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH J1aBJICHHS
BO34yXa OT €10 O6'béMa 1 HarpCBaHUA WA OXJIAXKICHHA.

[IpoBepka rumore3bl TUHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA J>KUJIKOCTHU B TEPMOMETPUUYECKOW TPYyOKe OT
TEMIIEPATYpPBHI.

Habntonenne n3MeHeHsl BHyTpEHHEH SHEpTUu Tena B
pe3ynbTaTe Teronepeaadn u paboThl BHEITHUX CHII.

I/ICCJ'IGIIOBaHI/IC SABJICHUS TemooOMeHa npu




CMCIINBaHUN XOHOI[HOﬁ n I‘Opﬂ‘lCﬁ BOJBI.

LWIAHAPOM.

HcciiemoBanue mpoiecca ucrapeHus.

OnpeneneHI/Ie KOJIN4YECTBa TCINIOTHI, ITOJIYYECHHOI'O

BOJAOM TMpHU TEIJIOOOMEHE C HarpeTbiM METaUIMYEeCKUM

OmnpeneneHue yaeabHON TEIIIOEMKOCTH BEIIECTRA.

OHpGI[eJIeHI/Ie OTHOCHUTEIBbHOMN BIAKHOCTH BO3yXa.

Onpenenenue yeabHON TEIUIOTHI TUIABJIEHUS JIbJIA.

duznyeckue SABICHHUSI B IIpUpOJIC:

IOBCPXHOCTHOC

HAaTsOKCHUE W KallWUIAPHBIC ABJICHUA B IIPHPOAC,

6.18 KpUCTAJUIBI B TIpUpoJe, u3nydenue ComHIa, 3aMep3aHue

HNHCA, CHCra.

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

TexHuueckue  yCTpOWCTBA:  KalWUISIPbl, IMPHUMEPHI

WCIIOJIB30BAaHNSl KPUCTAIIOB, JKHJIKOCTHBI TEPMOMETP,

6.19 JaTYUK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS

ABUTaTCJIb BHYTPECHHET'O CI'OpaHMs.

JIOMOB, THUTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHAa,

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tea. [[Ba pojia aIeKTpUUeCcKUX 3apsiioB

B3aHMOﬂeﬁCTBHe 3apsAKCHHBIX  TCII.

3akon Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJAEUCTBUSI 3apSXKEHHBIX TN OT

BCJIMYMHBI 3apsA10B U PACCTOAHUA MCKIY TeJIaMI/I)

9J'IeKTpI/ILIeCKOC II0JIC. HaHpH)KéHHOCTB QJICKTPHUICCKOI'O

7.3 nons. [lpuHIMN cynmeprno3unuu >IEeKTPUUECKUX MOoJeH

(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuil 3apsan. Ctpoenue aroma. IlpoBonHuky n
TUDJIEKTPUKU
7.5 3aK0H COXpaHEHUS IECKTPUICCKOTO 3apsa
ONEeKTpUYecKUd  TOK.  YCJIOBHS  CYyLIECTBOBaHMS

7.6

QJICKTPHUYCCKOI'O TOKaA. HMcToYHMKY NOCTOSHHOI'O TOKA




HeiictBus ANEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

JKMIKOCTSX U ra3zax

Onektpuueckass 1enb. Cuna TOKa. DIEKTPUUECKOE
7.8

HaIpsDKEHNE

CormnpoTuBiieHue MPOBOJHUKA. VYnenbHoe
7.9

CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma JJ1s yyacTka Lenu

[locnenoBarenbHOE W TMapaJIeIbHOEC  COSAMHEHUE
7.11

MIPOBOTHUKOB

PaGora w MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKkTpuYeckue Lenu U NOTPEeOUTENH 3JIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3amMbIkaHme

IlocTtossHHBIE MarHuThl. B3ammojelcTBHE IOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1I0jIe. Mar"HuTHoe T1Iojie 3eMJIHA H  €ro
7.15

3HAYEHHE JUIS JKU3HU Ha 3eMiie

OmneiT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHue 37IeKTPOMArHiuTOB B TEXHUKE

JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.

DNEeKTpOoABUTATENb MOCTOSHHOIO TOKa. Vcmonb3oBaHue
7.17

AJICKTPOJIBUTATENIell B TEXHUYECKUX YCTPOWCTBAX W Ha

TpaHCIIOpTE

Onbitel  @apajges.  SIBineHwe  3JIE€KTPOMarHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIIeKTPOTeHEPATOP. Croco0sbl MOJTYYCHUS
7.19 JJICKTPUYECKON  DHEPrumu. DNIeKTPOCTAaHIIMKM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTryeckue pabOTHI:
7.20 OnbITh 110 HAOTIOACHUIO SNEKTPU3ALUU TN HHIYKIIUEH

Y IIPU COTIPUKOCHOBEHHH.




HccnenoBanue naeicTBUA SJIEKTPUUECKOTO TONS  Ha
MTPOBOTHHUKH M JTUDJICKTPUKH.

COopka um mpoBepka pabOTBI AJICKTPUUECKON T
MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepenue u perynupoBaHHie HaMPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYILIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3WCTOpPA U HATPSKEHUS
Ha pe3UCTope.

OnbITHL, JEMOHCTPHPYIOIINE 3aBUCUMOCTH
ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IA MTOTIEPEYHOr0 CEYCHHS U MaTepuaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HAMNPSOHKEHUH TMpU
MOCIIEJIOBATENIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[TpoBepka mpaBmiia JJisi CHIIBI TOKA TP MapajuIeTIbHOM
COeIMHEHUU  pe3ucTopoB.  Ompenenenue  padbOTHI
JNEKTPUYECKOTO TOKa, HAYHIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIJIENIAIEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWIBI TOKA, UAYIIETO 4Yepe3 JIaMIOUKy, OT HAIpPsKCHUS
Ha Heil. Onpenenenue KIIJ{ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl HOCTOSTHHBIX MarHUTOB IIPU
uxX o0beAMHEHWHM ©  pasaencHuu. Vcciaemoanue
JEUCTBHS DJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbpITel, JEMOHCTPHUPYIOIIHE  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKU C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBjleHMs TokKa B Karymke. l3yuenue

I[ef/'ICTBI/ISI MAaroiuMTHOIO IIOJi1 Ha IMPOBOJHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHUE paboThI
3IIEKTPOJIBUTATEIIA. HN3mepenne KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHUIO ABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIWH:




HUCCIICJOBAaHUC W3MCHEHHI 3HAYCHUS H HaIpaBJICHUA

HHAYKOUOHHOT'O TOKa

7.21

dusznuecke SBJICHUS B TMPUPOJE: DICKTPUUYECKHE
SABIEHU B  artMocdepe, DSICKTPUUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMJIH, Ipeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJISL JJISI )KU3HHU Ha 3emile, MOJISIPHOE

CHUAHUC

71.22

TexHnyeckue ycTpoWcTBa: 3JEKTPOCKOI, aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON 3HEpruw,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIE
AJIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IIPEIOXPAHUTENN, AJIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IMOCTOAHHOT'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [TpoBepsieMbie 371€MEHTHI COACPIKAHUS
pasznena
MEXAHUWYECKUE SBJIEHMA
8.1 Mexanudeckoe JABWXKEHHE. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBIIKEHUS
8.3 PaBHOMEpHOE NPSIMOIMHEHHOE IBHKCHHE
HepaBaomepnoe PSIMOJIMHEHOE JIBUJKEHHE.
8.4 Cpennsis 4 MCHOBEHHass  CKOpPOCTb  Tela  IpH
8 HEPaBHOMEPHOM JBUKCHHUU
85 VYckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE
' JBUKCHHE
8.6 CoOoauoe nanenne. OnbiTel [anunes
PaBHOMepHOE nBukeHHE N0 OKpy:kHOCTH. [lepuon u
8.7 gactota oOpameHus. JIuHeiiHas W yriaoBask CKOPOCTH.
LleHTpOCTpEMHUTEIIBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHa




8.9

Bropoit 3akon HerotoHa

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIMT Cyneprno3uIuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuma TpeHHs: cWia TPEHUS CKOJBKEHUS, CHIia
' TPEHHUSI IOKOSI, IPYTHE BHUJIBI TPEHUS
8.14 Cuna TsKECTHM M 3aKOH BCEMHUPHOTO TITOTEHUS.
' YckopeHnue cBOOOAHOTO NaAeHuUs
8.15 JBmwxenne  mmaHer  Bokpyr  Comnma.  Ilepas
' KocMHuYeckasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue  MarepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPIIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tejla € 3aKPEIUIEHHON OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsxecTu
8.18 Nmnynec Tena. M3smenenune nmiyibsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE NBMKEHIE
8.21 Mexanudeckast paboTa U MOITHOCTb
8.9 PaGora cun Tsxkectu, ympyroctd, TpeHusa. CBs3b
. SHEPTUU U paboThI
8.23 [loreHnmanbHass dSHEpPrusi Tena, MOJHATOrO  HaA
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanpHas YHEPTHSI CIKATON TPYKUHBI
Kunernueckass sueprus. Teopema O KHMHETHYECKOU
8.25
SHEPrUu
8.26 3aK0H COXpaHEHHUS MEXaHUYCCKOW IHEPTUH
[IpakTHyeckue padboThI:
OrnpeneneHne CpeHel CKOPOCTH CKOJBKEHHS Opycka
WIA JBYKCHHS IIApHKa 1O HAKIOHHOW TUIOCKOCTH.
8.97 OmnpezneneHne yCKOpPEHUs Teja MPH PaBHOYCKOPEHHOM

JBH>KEHUH O HAKJIIOHHOM IIJTIOCKOCTH.
HccnegoBanne 3aBHCHMOCTHU oyTu OT BpPCMCHH IIpU
PaBHOYCKOPCHHOM IABUXXCHUUN 0e3 HavaJIbHOM’ CKOpPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM




JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSATCS
KaKk psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanune 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBieHus. OnpeneneHue
kod(duimenta TpeHUs CKoibxkeHusa. OmnpenercHue
KECTKOCTU MpYyxkUHBL. OnpenenreHre padOThl CHUIIBI
TpeHHUsI TpU PaBHOMEPHOM JIBWJKEHHMM Teja IO
TOpPU30HTAIFHONH TOBepXHOCTH. OmpeneneHue paboThI
CUIBl  YOPYrocTM  IIpu  IHOABEME  Ipy3a  C
UCIIOJb30BAHUEM  HENOABM)KHOTO U MOABUXKHOIO

0JIOKOB

du3nyeckue ABJICHUS B npupoAc: MPUINBLI U OTJIIUBLI,

8.28 JBWKeHHE IutaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUJKEHHE KUBBIX OPTaHU3MOB
8.29 TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JAaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe JABUKCHUC. OcHOBHbBIE XapaKTCPUCTHUKU

o1 Kosie0aHuii: Mepuo/l, 9acToTa, aMIUTUTY 1A
9.9 Marematnueckui u IIPYKUHHBIN MasITHUKHU.
' [IpeBparnieHre 3HEPTrUU IPH KOJICOATETLHOM JIBHYKCHUH
93 3aryxatomue KojieOaHus. BeIHYXIEeHHBIE KoJieOaHUsI.
' Pe3onanc
Mexanndeckue BoOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH.
9.4 [IpononbHbIe W TONIEpeYHBbIE BOJIHBL. JliMHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHusi. MexaHu4ecKue BOJIHBI
B TBEPAOM TeJi€, CEUCMHUYECKHUE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NudpasByk u yabpTpasByk
[TpakTrueckue pabOTHI:
OmnpeneneHre 4YacTOTBl HW  Tepuoaa  KojeOaHi
9.7 MaTeMaTHIEeCKOro MasiTHUKA.

Onpenenenre 4acToTbl M IepuoAa  KosjeOaHHi

MMPY>XUHHOI'O MasgdTHHUKaA




HccnenoBanne 3aBUCHMOCTH IepUOJa  KoJeOaHMiA
MOJABEUIEHHOTO0 K HUTHU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IE€pUOJia  KOJeOaHMIA
MPY>KMHHOTO MAasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTH repuoja Kose0aHuit rpysa,
MOJABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

NpyXuHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaIeHUsI

dusznueckue SBICHUS B npupoAc: BOCIIPUATHE 3BYKOB

9.8 J)KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMUYECKUE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHuyeckue yCTpOMCTBA: OXOJOT, HCIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

DONeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH
103 OnexTpomMarHuTHas npupoga csera. CKOpOCTh CBeTa.
' BomnHoBBIE CBOMCTBaA CBETA
10 [IpakTryeckue paboOTHI:
104 N3yyenne CBOHCTB  DJIIEKTPOMATHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa
dusnyeckue SBICHUS B MpUpoJe: OHUOIOrHYecKoe
10.5 JIeHCTBUE BUJUMOTO, yABTPa(HOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4€HHUU
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBeta. MicTouHuku cBeTa
11.2 [TpssmoMHEIHOE pacpoCcTpaHEeHNE CBETa
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTPaKEHUS
11 11.3
cBeTa
114 [lpenomiienne cBera. 3akOH NPEIOMIICHHUS CBETa.
' IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop styuelt B InH3e




11.6

OnTtuueckas cucTeMa (bOToar[napaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

['ma3 kak onTudeckas cuctema. binM3opykocTs u

JATbHO30PKOCTh

11.8

Pasnoxxenue Oenoro cseta B ciektp. OnbiTel HbtoTOHA.

CrnoxeHue CeKTpalbHBIX IIBETOB. J(ucmnepcust cBeTa

11.9

IIpakTHyeckue padOTHI:

HccnenoBanue  3aBUCUMOCTH — yrila  OTpPaskeHUs
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.

H3ydyeHue xapakTepHCTUK M300pakeHHs IMpeaMeTa B
IUIOCKOM 3€pKaJie.

HccnenoBanne 3aBHCUMOCTH  YIJIa  IIPETOMIICHUS
CBETOBOT'O JIyda OT yrijla MajeHus Ha TPAHUIE «BO3AYX —
CTEKJIIO».

[Tonmyuenue n300pakeHU ¢ MOMOUIbIO COOMparoIIen
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJTBI COOMPAFOIICH JTHH3BIL.

OmnBITHI IO Pa3I0KEHUIO OEIOT0 CBETa B CHEKTP.

OmnbITH 10 BOCHPUSATHIO LBETA IMPEIMETOB NPH HX

Ha6JIIO,Z[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI

11.10

du3nyeckue SBICHUSI B npupoac: 3aTMCHUA COHHI_[a n
.HYHBI, OBETa TCJI, OIITUYCCKHUC SABJICHHUSA B aTMOC(bepe

(uBeT HeOa, pedpakius, pagyra, MUPax)

11.11

TexHnuueckne YCTPOMCTBA: OYKH, IIEPUCKOII,

¢dboToanmapar, ONTHIYECKHUE CBETOBOIBI

12

KBAHTOBEBLIE

SABJIEHUA

12.1

Omnbitel Pezepdopna u mimaHeTapHas MOAETb aTOMA.

Mopneins atroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOrJIomiCHUE CBCTA aTOMOM. KBaHTEI.

JIuneityaTeie CIEKTPbI

12.3

PanuoaktuBHOCTE. Anb(ha, 6eTa- 1 raMMa-u3I1y4eHUs

12.4

Ctpoenue aroMmHoOro suapa. HykioHHas Moxenb

aTOMHOTO sapa. M30Tonsl




PagnoakTuBHBIE IpEeBpallICHUA. Hepnoz[ nojrypaciiaga

12.5
ATOMHBIX 1P
126 SnepHble peakuu. 3aKOHbI COXPAaHEHUs 3aps0BOr0O H
' MaccoBOTO YHUCE
12.7 OHeprust CBsI3u aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. ictounuku sHepruu
' ComnHia u 3BE311
12.9 Slnepnas  sHepreruka. [lelcTBHE  PaAMOAKTUBHBIX
. U3JIy4EHUI Ha KUBbIE OPraHU3MbI
[TpakTrueckue pabOTHI:
HaOnroneHne CIUIOIIHBIX M JIMHEHYATBIX CIEKTPOB
1210 U3ITy4CHHUSL.
HccnenoBaHne TPEKOB: M3MEPEHUE HHEPIMM YACTHIIBI
10 TOPMO3HOMY IyTH (110 poTOrpadusm).
H3mepenue paanoakTUBHOTO (poHa
@usnueckue SABJICHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBII ¢om, KOCMUYECKHE Ty4H,
12.11 paiMOaKTUBHOE MW3JIyY€HHE NPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTHBHBIX W3IYYEHHH Ha OpraHu3M
4eJI0BEKa
1.1 TexHuueckne YCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUAYAIBHBIN 103UMETp, KaMepa Buibcona




MPOBEPAEMbIE HA O NO $U3NKE TPEBEOBAHUA K PE3Y/IBTATAM OCBOEHUA
OCHOBHOW OBPA30OBATE/1IbHOM NPOrPAMMbI OCHOBHOMO OBLLEMO

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3y/IbTaTaM
0a30BOro0 ypOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTebHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4YHOM  KapTUHE  MUDA;
c(hopMHPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOW CBS3U
U T03HAaBa€MOCTH SIBJICHUM IPUPOIBI, O POJU DKCIEPUMEHTA B
¢usuke, o cucremooOpasyoomeil poau GUIMKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUKH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTHHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pasBUTHC TCXHUKU U TEXHOJIOT UM

3HaHus O BUAAX MaTepuu (BEILECTBO M IOJE), O ABMXKEHUHM Kak
croco0e CyIiecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYIISIPHOI Teopuu
CTPOEHHUS BEIECTBA, O (U3MUYECKON CYIIHOCTHU SIBICHHH NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyath SIBJICHU 110 ONHUCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHMUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUN
B OKpYXalOLIeM MHpE, BBIIEIAS UX CYIIECTBEHHbIE CBOWCTBA

(Tpu3HAKM)

Bnanenune ocHOBaMH IOHATHMHOIO arrapara U CHUMBOJIMYCCKOTIO
SA3BbIKa (1)I/IBI/IKI/I H HUCIIOJIb30BAHUC HUX IJIsI PCIICHUSA y‘IC6HbIX 3ajgay,
YMCHHC XapaKTCPU30BATH CBOMCTBa TCI, (1)I/ISI/ILIGCKI/IG SABJICHUA H

MIPOLIECCHI, UCTIOB3YsI PyHIaMEHTAIbHBIE U IMIUPUYECKUE 3aKOHBI

YMeHne onucEBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-ICCKI/I€ SIBJICHUA,

UCTIONB3Ys (PU3UYECKUE BETUIMHBI

OBPA30OBAHWA
Kon
NpoBepsieMOro
TpeOOBaHMS
1
2
3
4
5

BrnageHne OCHOBaMHM METOZOB HAay4HOTO IIO3HAHUS C Y4ETOM
COOJTIONIEHHsI MIPaBUII 0€30MacHOro Tpyaa: HaOmoeHHe (PU3NIECKIX
SIBJIEHUM

YMCHHUE CaMOCTOATCIIbHO CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMH, OMHUCHIBATh XOJ
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEJITUYUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHHN;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX TPOLIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (bH3quCKHC 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUecKue
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIC, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

VYMeHue UuCHoNb30BaTh 3HaHUS O (U3NYECKUX SBICHUAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJUMOCTH NPUMEHEHUS JOCTHKEHUH (U3UKU U TEXHOJOTUH

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
Wurtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  ITPeOOpa3OBaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHHM [JIsi TMPOEKIMH CKOPOCTH, MPOCKIUU
NepeMeIleHusi, IyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TNPOEKUUU MEpPEeMELICHUs, MPOCKIUN CKOPOCTH M TPOCKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHH IS MPOSKUUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, TNPOEKLIMU MEPEMEILEHU, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUH
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa IO
1.5 BEPTUKAIHU (JBIKEHHUE Tejla BHHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH

3emnun). ['paduku 3aBUCUMOCTH OT BpEMEHU IS NPOEKLIUU YCKOPEHHS,




ONpoCKOHMU CKOPOCTH W KOOpPJAWHATHI IIpU CBO60I[HOM nmaacHuM TCJjla TII0

BCpPTUKAIHU

CKOpOCTP PpaBHOMEPHOI'O JBWKEHHs Tela MO OKpyxkHocTH. HampasneHne
CKOPOCTH.

®opmynia ISl BBIYMCICHHS CKOPOCTH Ye€pe3 PAAUyC OKPYKHOCTH W MEPHUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHust. @opMyina Jij1si BEIYUCICHHS] YCKOPEHUS
2
a. — v
R
dopmyra, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpaIeHus
v = 1
T
Macca. [InotHocTh BemecTsa. @opmMysia A BBIYUCICHUS IIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0
Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJIBXKCHUS:




F_=u-N

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyra J171sl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOcTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOfI CHUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyJIa JJIS1 BBIYMCIICHUA

KUHETUYECKON IHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckoit sHeprun. opmMysia s BBIYUCICHUS MOTCHIIMATBHON




OHEPIuu TCjia, IOAHATOIO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHCPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYECKOM 3HEPruU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABMKHBIN O0510KK. KIT/] mpocThIX MEXaHU3MOB,
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
®opmyna 715 BBIYUCIECHUS JaBIEHMsI TBEPAOIO TENa:
F
P= ch
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'mnpocraTuyeckoe AaBeHNUE BHYTPH KUJKOCTH.
®opMyna 715 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna JUisl ONPEAEIEHUS BBITAIKUBAIOIIEH CHUIIBI,
JENCTBYIOLIEHN HA TENO, NOrPYKEHHOE B )KUJKOCTh WJIU Ta3:
1.23

F_jlm_ =pgV

YcaoBue miaBaHus Teia. Ilnapanue CyAO0B 1 BO34YyXOIlJIaBaAHUEC




1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BBIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,HJ'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEHTa TPEHUSI CKOIBKEHUS, PaOOTHl CHUIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHS OpycKka MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHUul MPYKUHHOTO MasTHUKA; MOMEHTA CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C IMOMOIIBI HEMOJIBMXHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTHU >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAaCChI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUJIbI HOPMAJIBHOTO IABJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHWH HUTSHOTO MAasTHUKA OT JIIMHBI HUTH; MEPUOJA
KojeOaHUl MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBU paBHOBECHUS pblyara
Dusuueckue s61CHUS 8 npupode: IpUMEPBI JBHXXCHHA C Pa3IndHbIMU

CKOPOCTSIMH B )KUBOM W HEKWBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT ConHeyHoun CHCTCMBI,




PEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYard B TeJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHUsS HAa KUBOW OpPraHu3M, IUIaBaHHE pbIO, BOCIPUSTHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMuJecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOPCHUA, AWUHAMOMCTpP, MMOAIIHMIIHWUKH, PAKCTBI, pbIiyar, HOJIBI/DKHBIfI n

HCHO)IBI/I)KHBIﬁ 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTb, HPOCTBIC MCXAaHU3MELI B 6I)ITy,

L3l cooOmIaroImuecs: COCy/bl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammmueckue u aMmopHsble Tena

25 JlBmwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHHS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, 1udpPysus

2.3 CmauyuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

25 Buytpennss sHeprus. PaGota u Temionepenauya Kak CHOCOObI W3MEHEHHs

' BHYTPEHHEH SHEPIUU

2.7 Bugp! Teronepenauun: TeIIONPOBOJHOCTb, KOHBEKIMS, U3TydEHNE
HarpeBanne wu oxnaxkaenue T1en. KomuM4ecTBO  TEIIOTHL. — YIelbHAS
TEILUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW HHepruM B Mpolecce
210 ucnapeHuss W KoHJeHcauuu. Kumenue KuakocTu. VYaenpHass —TeIUioTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3ayxa




2.12

[InaBnenne u kpucraumsanus. V3MeHeHME BHYTPEHHEH DSHEPIUHM IIpH

IUIABJICHUHW U KpUCTaJIJIM3alliH. Y,HGJ'IBHaH TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumer padoTsl TermoBbix aBuratenei. KIIJ[ remmoBoro asurarens

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTrypbl (QUKCUPOBAHHOMN
Maccel, B KOTOPYK OIIYIIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIAaHHOI'O0 HAarpeTbIM LWIMHIPOM, IIOCJIE OIyCKaHHs €ro B BOAY KOMHATHOU
TEMIIEPATyphbl; OTHOCUTEIBHOW BIIAJXHOCTU BO3JYyXa; YIEIbHOM TEIUIOTHI
mIasiaeHus Jpaa. McecinenoBaHue U3MEHEHMsI TEMIIEPAaTypbl BOXBL  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpU CMEIIMBAaHUHM XOJIOJHOM U

FOp&I‘-IGfI BOJBI; IpoHecCa UCIIapCHUA

2.16

Qu3zuyeckue A6N1eHUss 8 Npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KalWJUIIpPHBIC
SIBJIIGHUSL B NPUPOJE, KPUCTAUIBI B mpupoie, usnyuenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmea: KallWJULIPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTaTEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HeKTpPI3aI_[I/I$I TCII. Z[Ba BUJIA SJICKTPUUCCKHUX 3apsa10B

3.2

B3aunmoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsia

3.4

Onextpuueckoe mnone. Hampsxk€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYTNEPHO3UIMH FIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnextpuyeckux 3apsfoB. JlelicTBUE DJIEKTPUUECKOTO IOJIS Ha

ANEeKTpUYecKue 3apsiibl. [[pOBOJHUKHN U TUANEKTPUKH

3.6

[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I =g/t,U=A/q

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma juts ygactka snekrpuueckoit nernn: | = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmelanHble COETUHEHUS TIPOBOIHUKOB
Pabota 1 MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — JleHua:
2
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOe moJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHOH MHIYKIIUU
313 MarautHoe 1OJIE IIOCTOSHHOIO MarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MAariuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue neKTpoMarunTHON uuaykuu. [pasuno Jlenna
Ipaxmuueckue pabomuol
HN3mepeHne  DJIEKTPUYECKOTO  CONMPOTUBJICHUS  PE3UCTOpPA;  MOITHOCTH
3JIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOJIHUKE

(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHHUKA; 3aBHCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, TIOMIAJAN €ro MOMEPEYHOr0 CEYEHUs U

YACIIBHOTO COITPOTUBJICHHUA.




HpOBepKa ImpaBujia IJIA 3JICKTPUUCCKOTO HAIIPAKCHHUA IMPU MOCICAOBATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIo TOKa IIpH

napajijieIbHOM COeAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s61eHUs 6 npupoode: SIEKTpUUECKHUE SBIEHUs B aTmocdepe,

3.17 ANEKTPUUICCTBO KHUBBIX OPTaHH3MOB, MAarHUTHOE T0JIe 3eMITH, Jpeiid MOIOCOB,
POJIF MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMIle, TIOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, pPEOcCTarT,
CUETUMK  DIIEKTPUYECKOW  DHEPIrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPEJOXPAHUTENH, HIIEKTPOMArHUT, OSJEKTPOJBUTATEIb MOCTOSHHOTO TOKA,
reHepaTop NOCTOSHHOI'O TOKa
3.19 OnexTpoMarHuTHbIe BOJHBI. [1IKkana 37eKTpOMAarHUTHBIX BOJIH
3.20 JlygeBas Mmojienb cBeta. [IpsMorHEHOE pacipOCTpaHEeHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JUH3BL. ONTHYECKas Cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. OnTudecKue IpudopsI
Ipakmuyeckue pabomwl
W3mepenue ontuyeckoil cuiibl coOMparomiel JTUH3bL; (OKYCHOTO pacCTOSTHUS
coOuparorieil JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IMpeAMETa U U300pakeHUs,
396 KOTJIa TIPeIMET PacIIOJIO’KEH B IBOMHOM (poKyce), moKa3aTelis IpeIoMICHHUS CTEKIA.
' HccnenoBanne CBOMCTBA  HM300pa)KEHUsS, TOJYYEHHOTO C  ITOMOIIBIO
coOuparomiei JIMH3bI;, U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa HPEJIOMIJICHHS CBETOBOTO Jy4a OT yrjla MaJCHUs Ha TPAHHULE
«BO3/yX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atMeHuss ConHua u JlyHsl, 1BeTa Ted,
' OmNTHYECKHUE sBJICHUs B atMocdepe (11BeT Heba, pedpakius, paayra, MUpax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, IEPUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SABJIEHUA
A1 PagnoaktuBHOCTE. Anb(a-, O6era-, ramma-u3nydeHus. Peaknuu anwga-u Oera-

pacmnania




4.2

OmnbiThl Pesepdopaa no paccesnuto anspa-yactuul. [lnanerapuas mojens aToma

4.3 CocraB aToMHOTO sizipa. M30TOIBI

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAaCCOBOI'O YHCET
Quzuueckue s61eHUs 6 Npupode. ©CTECTBECHHBIA pPaTUOAKTHBHBIA (OH,

4.6 KOCMHUYECKUE JIy4d, PaJAMOAKTUBHOE U3JIYYCHHE NPUPOJHBIX MHUHEPAJIOB,
NeHCTBUE PAJMOAKTUBHBIX U3TyYeHHUI Ha OpraHU3M YellOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN 103UMETpP, Kamepa

BI/IJ'H:COHa, AACPHAA DOHEPICTHUKA




YYEBHO-METOANYECKOE OBECIMNEYEHME OBPA3OBATE/IBHOIO NMPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHue,
nepepadoranHoe [leprimikun M1.M., UBanoB A.M. AkuimoHepHoe 0OIIECTBO
«M3narensctBO «lIpocBeenne»

» Gusuka: 8- kinacc: 0a30BbIN YPOBEHb: YUEOHUK; 3-€ U3JaHUE,
nepepadoranHoe [leppiikun 1M1.M., UBanoB A.M. AKuuoHepHOE 00IIECTBO
«M3parenscTBO «lIpocBeenne»

» dusuka: 9-i kacc: 6a30BbIN YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadoranHoe [lepsimikun .M., I'yrauk E.M., iBanos A.U. u ap.
AxmmonepHoe obmiectBo «M3narensctBo «lIpocBemnieHue

METOAUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

NudopmaiinoHHO-METOIMUECKOE TUCHMO 00 OCOOEHHOCTSX MPEno1aBaHuUsI
yaeOHoro npenmera «Puznuka» B 2025/2026 yuebHOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Meroauyeckue peKOMEHJAlUU 110 CO3/IaHUI0 KJIACCOB TEXHOJOTMYECKOT0 U
€CTEeCTBEHHO-HAYYHOT'0 MPO(dHIICH U KJIACCOB ¢ YIIIyOJICHHBIM U3YYEeHUEM
MaTeMaTuKH, PU3NKUA, XUMUU, OUOJIOTUH B 0011€00pa30BaTEIbHBIX
OpraHU3aIUsAX C UCIIOIb30BaHUEM HHPPACTPYKTYPHI, CO3JJaHHON B paMKax
HalMoHalIbHOrO npoekTa «O0pa3zoBanue» (Ksanropuymsl, [T-kyObl, Touku
pocta u 1ip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol _i_en_profile] _2025.pdf

Meronnueckue pekoMeHaanuu. Opranuzanus B3aumosercteus “Ilkona —
BY3 — npennpusitae” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Meroanueckue peKOMEHIALMNH 110 U3YUYEHUIO TeMBI «I10CTOSIHHBIN
AIEKTPUUYECKHUI TOK» B IIKOILHOM Kypce puzuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e t.pdf

y‘le6H0-MCTO,Z[I/I‘1€CKO€ 06€CH6‘ICHI/IC IMpOoLCCCOB MPCIIoAaBaHuA XUMUH,
Ouosnoruu, (U3MKU HA YPOBHSAX OCHOBHOI'O OOILETO M CPEIHEr0 OOIIEro
06p330BaHI/IH C BKIIIOUCHHUECM JOIIOJIHUTCIIBHOT'O HHXKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/umo_dop inzhenernyj komponent.pdf

KonrtekctHoie 3agaun. 3aganus Kk yaeOHoMy Kypey «Duzukay» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

Mertonnueckuil Keic. DIeKTpoMarHuTHast MHAyKIus. @usnka. 8 kiace
(2024 r.) https://edsoo.ru/wp-
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content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf
IHHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IHOK https://mouypoxu.pd/
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