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IHHOACHUTEJBHAA 3AIINCKA
[Iporpamma 10 ¢Qu3NKe Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHH W TpeOOBaHUU K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MPOTPAMMBbI, MPEICTABIECHHBIX B
OI'OC 000, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yue6Horo npeamera «duzukay.
Pabouas nporpamma  pazpaboraHa HAa  OCHOBaHMU HOPMATHBHO-
NPaBOBbIX AKTOB!

1. ®enepanbHblil 3akoH 0T 29.12.2013 Ne 273-
®3 «O06 o6pazoBanum B Poccuiickoit deneparumy;

2. Ilpuka3z MunuctepctBa npocseuieHus: Poccuiickoit deneparm
nor31.05.2021 Ne 287 «OO0  ytBepxkaeHuu  (denepaibHOro
rOCY/IapCTBEHHOT'O CTaHapTa OCHOBHOTO OOIIEro 00pa3oBaHUs;

3. Tlpuka3 MunucrepctBa npocenieHus Poccutickoit deneparu
not 18.05.2023 Ne 370 «OO6  yTtBepxaeHuu  QeaeparbHOM
o0pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHU»;

4. Tlpuka3z MunucTepcTBa npocBelieHus Poccuiickoit deneparu
uoT 22.03.2021 Ne 115 «O06 yrBepxkaennu Ilopsaka opranu3anuu
U OCYIIIECTBICHUS oOpa3oBaTeabHON IS TEILHOCTU o
OCHOBHBIM 00111€00pa30BaTeIbHBIM IporpaMmMaM 00pa30BaTeIbLHBIM PO
rpaMMaM HayajabHOTO OOIIEro, OCHOBHOIO OOIIETr0 U CPETHEro 00IIEero
oOpazoBanusa» (pen. ot 04.03.2025);

5. Ilpuka3 MunucrepctBa npocsenieHus Poccutickoit @eneparu
u ot 26.06.2025 Ne 495 «O06 ytBepxkaeHun (enepaqbHOro IMEePEeUHs
Y4eOHUKOB, JOMYIICHHBIX K MKCIOJB30BAHUID TIPU  peah3aluu
UMEIOIIUX roCyJJapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEIbHBIX TPOrPAMM HA4YaJIbHOTO 00IIEro, OCHO
BHOI'O OOIIIEro, CpeAHero oOmero o0pa3oBaHUs  OpraHU3AIUsIMU,
OCYILIECTBIISIIOIIMMHA O00pPa30BaTENbHYIO NIESITEIHLHOCTh U YCTAHOBJICHUS
MPEAEeTBLHOTO CPOKa UCTIOIB30BAHMS UCKITIOUEHHBIX YUeOHUKOBY;

6. Ilocranomnenue IJlaBHOrO TOCYJapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @enepaunu ot 28.09.2020 Ne 28 «O0 yTBEep)aeHUU
CaHUTAPHBIX MpaBUII CII 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBaHUS K OpraHu3alisiM BOCIIUTAHUS U 00yY
€HUS, OT/bIXa U 03JI0POBJICHUS JIETEH U MOJIOACKIY;

7. lloctanoBnenue I['JlaBHOro TrocCyJapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 28.01.2021 Ne 2 «O06 yTBepx)aeHUU
canutapHbix npaBuil u HopMm CanlluH 1.2.3685-21 «I'mrmennueckue
HOpPMATHUBBl W TpeOOBaHMsS K 0OECIeueHUI0 O0e30macHOCTH W (W)
0e3BpeIHOCTH ISl YeIoBeKa (DaKTOPOB CPEIbl OOUTAHUS;

8. Ilpuka3z Muno6pnayku Poccuu ot 9 utonst 2016 r. Ne 699 «O6
YTBEPKIACHUU TIEPEUHs OpTraHu3alvii, OCYIIECTBISIIONIUX BBIMTYCK
y4eOHBIX MMOCOOUIA, KOTOpbIE MAOMYCKAIOTCS K HWCIOIb30BAHUIO TIPU
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peanuzanuu UMEIOIINX roCcyJIapCTBEHHYIO AKKpEIUTALUIO
o0pa3oBaTeIbHBIX MPOTPaMM HayaJIbHOTO OOILIEro, OCHOBHOTO OOIIEro,
CpeaHero oo1iero oopa3oBaHus;

9. IIpukaz MBOY COI Ne 7 n. HukomaeBka ot 31.08.2026 Ne
96 «O6 ytBepxkaeHun ydyeOHoro mmiana MBOY COII Ne 7 m.
Huxonaeska Ha 2026-2027 y4eOHBIN TO1».

[Iporpamma 10 (Qu3Nke Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOXKEHHI W TpeOOBaHUU K pe3ylbTaTaM OCBOCHHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueroM (enepaibHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIEMIKHU MpenoiaBanus yueOHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (opMHUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYarOUIMXCSI U OPraHU3ALUI0 H3YYEHUS
¢u3MKn Ha NEATENHHOCTHOW OCHOBEe. B mporpamme mo (u3HMKe yYUTBHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yIbTaTaM O0yUYeHUS, a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma o pu3uke ycraHaBIMBAET pacHpeneaeHue yueOHOro MaTepuana
o rojgaM oOyudeHus (Mo KjiaccaM), mpeajiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYECHHS] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOIO COACPKAHUS U
y4deTe BO3PAaCTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHHs METOJIUYECKON
NOMOIIY YYUTENIO B CO3JaHUU paboyveil mporpaMMbl IO y4€OHOMY MPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB H
SBJIICHUM, W3y4aeMbIX XUMHUEH, OHOJOTHEH, acTpoHOMHEH © (PU3HUECKOU
reorpaduel, BHOCHT BKJIAaJl B €CTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
penocTaBiIsieT Hambojee SCHbIE O00pa3ibl MNPUMEHEHHS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opmna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TIpeAINoiaraeT OBJIAJICHUE
CIENYIONUMU KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTH SIBJICHHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;



HHTCPIPCTUPOBAThL HAaHHBIC W HCIIOJIBb30BaTh HAYYHBLIC JOKA3aTCJIbCTBA
JJIA II0JIYYCHHA BBIBOIOBY.

Henn wusyueHus ¢GU3MKM Ha YpPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs
ompeJieNieHbl B KOHIEMIMK TpernojaBanus ydeOHoro mpeamera «DPusnuka» B
oOpa3oBareibHBIX oOpraHuzanusx Poccuiickoit @Dexpepanuu, peannu3yromux
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henu nzydenust pu3uku:

npuoOpeTeHNEe HHTEpeca M CTPEMIICHUS OOydJalomuxcs K HaydYHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHUA O HAYYHOM METOJI€ TIO3HAHUS ¥ (OPMUPOBAHNE
UCCJICJIOBATEIIHLCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHUSIM;
dopMupoBaHHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YCHUS
OCHOB CTPOCHHsI MaTepuu U (QyHIaMEHTATbHBIX 3aKOHOB (PU3HKHU;
dbopMupoBaHue MpeACTaBICHUN O posd (U3WKHU TSI Pa3BUTHSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMA O  BO3MOXHBIX  cdepax  Oyaymieit
npo¢eCCUOHATILHOM JIeATeIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHUIO B ’TOM HaIPaBIICHUH.

JlocTikeHne 3TUX TeJed mporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEIYIOIIUX 3a/1ay:

NpUOOpPETeHHEe 3HAHWA O JUCKPETHOM CTPOSCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JECKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHHSIX

NpuOOpETEHHE YMEHHUM OMUCHIBATH U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUN;

OCBOCHHE METOJIOB pPEIMICHUS MPOCTEHIMX pACUYETHBIX 3a7ad C
WCIIOJIb30BAaHUEM buznuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOATh MPUPOTHBIC SIBJICHUS W BHITIOJHATH OTIBITHI,
nabopaTtopHbie  pabOTBI M DKCIICPHUMEHTAJIbHBIC HCCIICIOBAHHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB pabOThl C MH(pOpMaNUel (HU3NIECKOTO COJCPKAHMS,
BKJIOYast MH(POPMAIUIO O COBPEMEHHBIX JOCTMKEHUAX (U3UKHU, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepamMu TpoPeCCHOHATILHON JCSITEIbHOCTH, CBI3aHHBIMHU
C (U3HKON, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAHHBIMH Ha
JOCTKEHUAX (PU3UUECKON HAYKH.



OO1iee 4ncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHUs: GU3UKU Ha 6a30BOM
ypoBHe, — 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8 kiacce — 68
gacoB (2 uwaca B Hememo), B 9 kiacce — 102 uaca (3 yaca B HEIEN0).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHATEIbHbIM, YUUTEb JEJIaeT BbIOOP MpU MPOBEICHUU
7a00paToOpHBIX pabOT M OMNBITOB C YYE€TOM HHAMBUAYAJIBHBIX OCOOEHHOCTEM
00y4JaronMxcs, CIUCKa SKCIEPUMEHTAJIbHbBIX 3a/JaHMM, MpPEUIaraéMblX B paMKax
OCHOBHOI'0 I'OCYJapCTBEHHOI'0 dK3aMeHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA

7 KIIACC
®Du3uKa M €€ poJib B MIO3HAHUU OKPYIKAOIIEro MUpa.

@dusznka — Hayka o mpupone. SBneHus npuponbl. PU3HYECKHE SBICHUS:
MEXaHWYECKHUE, TENIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenUuYuHbL. M3MmepeHue Qusnueckux BenuyuH. DuUznyeckue
npubopsl. [Torpemnocts n3mepennii MexxayHapoaHasi cUCTeEMa €IMHHIL.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcTecTBEeHHOHay4YHbII METOJ MO3HAaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOI'O
BOTIPOCA, BBIJBWKEHUE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HabmoqaemMoro sipneHus. Onucanve GU3NYECKUX SIBICHUN C TIOMOIIBIO MOeNei

Jemoncmpavuu.

1. MexaHu4eckne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC
SIBJICHMUSL.

2. Ouznyeckue npuOOpHl M MPOLEAypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopmuwvie pabomel u onvimel.

1. Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. M3mepeHue pacCTOSAHUMN.

3. U3mepenne oObEMa KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepOB MaJIbIX TEN.

5. M3Mmepenue temieparypsl NpHU IMOMOIIM >KUAKOCTHOTO TEPMOMETpA HU
JaT4YAKa TEMIEPATYPBI.

6. IIpoBeneHue wnccieoBaHUs MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
HIapuKa, MyImeHHOTO FOPU30HTAIIbHO, TeM OO0JIbIle, YeM OOoJIbIlle BhICOTA
ycKa.

IlepBoHaYaIbLHBIE CBEJACHNS O CTPOCHMH BeleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkenne dactul BemecTtBa. CBsI3b CKOPOCTH JBUKEHHSI YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE ra30B, KUJKOCTEW M TBEPIbIX
(KpUCTAJIIMYECKUX) Tell. B3auMoCBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmogenune OpOyHOBCKOTO IBHXKECHHUS.

2. Habmonenue quddysun.



3. HaGmronenme  siBjaeHUi,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. OueHka J[uaMeTrpa aroMa METOAOM psaAnoB (C  HUCIOJIb30BaHUEM

dbotorpaduwuii).

2. OmbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.

JIBMKeHHMe ¥ B3aUMOAeiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHssi CKOpPOCTh HNPH HEPABHOMEPHOM JABMXKEHHH. Pacyer nyTtu u
BPEMEHH JIBH>KECHUSL.

SIBnenue uHepuMU. 3aKOH HHEpUUHU. B3anMojeilcTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JIBIKEHMsI Teld. Macca kak Mepa HMHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0beMa BelIeCcTBa.

Cuna xak xapakTepUCTHKa B3auMoJehcTBUs Ted. Cuila ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpa. SIBiIeHHE TATOTEHHUS W CUjia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsMOM. PaBHOmelcTByromas cui. Cuiia TpeHus.
TpeHue ckoJIb)KEHUs U TPEHUE TIOKOsI. TpeHue B IpUpPOAE U TEXHUKE.

Jlemoncmpauuu.

HabGnronenne MexaHM4ecKoro JIBHKEHHUS TENa.
N3mepenune ckopoCcTH MPSMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBieHus: HHEPLIMHU.

CpaBHeHHME MACC IO B3aUMOJACHCTBUIO TEI.
CrnoxeHue CHll, HalpaBJICHHBIX 110 OJHOU MPSMOM.
Jlabopamopusie padbomul u onvimel.

1
2
3
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MPU B3aUMOJICHCTBUH TEJI.
5
6.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IlIapUKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepeneHne CpemHE CKOPOCTH CKOJNBKEHHS OpyckKa WU IIapuKa TI0
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO Tea.

4. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmarvn)
NPY>KUHBI OT TPUIOKEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.

JJaBieHue TBEPABIX TeJI, JKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Tra3a OT oObema, Temmeparypbl. llepemava maBieHus
TBEPJBIMU TEJAMH, KUAKOCTAMM W razamu. 3akoH Ilackans. [IHeBMatnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3yIIHON 000mouku 3emnu. OnbiT Toppuyennu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XKUAKOCTU U Tra3a Ha IOrPYKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTu
T€Ja U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. YCIOBHE IUIaBaHUs TeJI: IUIABAHUE WJIM IMOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCHUMOCTH Beca Tejia B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.

4. OnpIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIEN HA TEIO0 B KHUJKOCTH, OT O00bEMa MOTrPYKEHHOU B
YKHAJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Pa6oTa u MOIIHOCTH. DHeprus.

Mexanudeckas padora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.
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«3omnoroe mpaBuio» MexaHuku. KosddummeHTt monesHoro neicTBus (mamee —
KIIJI) mpocteix Mexanu3MoB. [IpocThie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

TemnoBbie sIBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yacTull. Buytpennsas sHeprus. CrocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3lyXa B OasIOHE HIIPHUILIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIuIonepeaadyu U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETI000OMEHE C HarpeThIM METAJUNIMYECKUM IIUITHH]IPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

JJleKTpU4YecKre U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKAa.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHnEe MPOBOJHUKA. Y IEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  TMOCTOSHHBIX  MarHUTOB.
MarnauTtHoe nosje. MarHuTHOE noJsie 3eMJIM U €T0 3HAYEHHE I J)KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MarHuTHOE TOJE€  DJIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENh TOCTOSSHHOTO TOKa. lCmoJsib30BaHUE HIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHr€e CUIOBBIX JINHUNA SJIEKTPUUYECKOTO TOJIA.
HcTouHnkr NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenrpoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHON MHIYKIIMH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHUIO DJICKTPU3ANMHM TEN HWHAYKIUEH ©  TPHU
COTIPUKOCHOBCHHH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.
V3mMepeHre 1 peryJIMpOBaHUE CUJTBI TOKA.

V3mepeHre 1 peryIMpoBaHNe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, IUIOMAIN ITOMEPEYHOTO
CEYCHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHHS HANPSHKCHUH TPU TIOCISIOBATEIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOThI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEIUCTOP.
OnpeneneHne MOIMHOCTH 3JEKTPUYECKOTO TOKA, BBIJCISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHUTOB TMPU  HX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONbITHI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbl  B3aUMOJICHCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue AercTBUS MAarHUTHOTO T10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBl O HUCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

MexaHu4eckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHOe nBmwkeHue. (CB0oOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tperunii 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BmxkeHune mianetT Bokpyr ConnHua. IlepBas kocmmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.
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8.
9.

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

CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M  YCKOPEHHOM JBHKCHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

HaGmronenue paBeHcTBa CUIT IIPU B3AUMOJICHCTBUU TeE.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHre MEXaHMYECKOW SHEPTUU NPU JBUKEHUU TeJla O ACHCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTU IyTHU OTHOCSTCSA KaK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM ABM)KCHUH Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.
Mexanuveckue KoJe0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHWMYecKuX BOJH. [IpomonbHbie U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseO0aHWi Ted IO JEWCTBUEM CHUIBI TIKECTA U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.
PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKUH PE30HAHC.
JIaﬁopamoprte paoomovl u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpeneneHue 4acTOThI U IEpUoaa KoyieOaHU i MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJIa KOJIEOAHUM MOJABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OAHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJA KOJEOAHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpHoja  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.
DJIEKTPOMATHUTHOE I0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
CBeToBbBIE SIBJICHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue ceta. 3atMenust Connua u JIynel. Otpaxenne ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOIAX.

Jlunza. Xonm osyuedr B JuH3e. OnTuyeckas cuctema (oToamnmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTpaJbHBIX IIBETOB. J(Hcniepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpuntun aevicTBus doToammapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moaens rinasa.
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11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenmoBanue 3aBUCHUMOCTU yTJla OTPa)X€HHUS CBETOBOTO Jiyya OT yrIja
MaJICHUS.

2. M3ydeHue xapaKTepHUCTHUK M300paKeHHS IIPeAMETa B INIOCKOM 3€pKaJie.

3. HccnenoBanve 3aBUCUMOCTH yTJjla MPEJIOMJICHUSI CBETOBOIO Jiyya OT yriia
MaJICHUS] Ha TPAHUIIE «BO3IyX—CTECKIIO».



4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u rutanerapnas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomeHne ceeta atoMoM. KBaHTel. JInHeHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. Hyknonnas wmoxenp artomHoro snpa. M3orombel. PannoakTuBHBIE
npeBpaienusd. [lepuon nonypacnana aTOMHBIX sIEP.

SnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsAI0BOTO M MacCOBOI'O YHCE.
DHeprus CBA3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpsl pa3IuyHbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBanue TpEeKOB: M3MEPEHHE HHEPrUM YaCTULBI MO TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENHEHO-00001IaIOIINI MOTYJIb MIPEIHA3HAYEH JJISl CUCTEMATHU3aAlUU
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3UKH, a TaKkKe ISl MMOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTH)KEHHE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHUs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS



SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBACHITH (pu3mdeckue
SBJICHUS, TIPUMEHSS TIOJIyYCHHbIC 3HAHUS, pellaTh 3aJayd, B TOM YHCIIe
KaueCTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpuHIIUTIUATBHO JESATENHHOCTHBIN XapakTep JAaHHOTO pasjieia peain3yeTcs
32 C4y€T TOro, 4Yro OOy4yaromuecs BBIIOIHSIIOT 3a/laHusd, B KOTOPBIX UM
TpeJTaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHWHA paclo3HaBaTh W HAYYHO OOBSCHATH
(du3NYECKUE SIBICHUS B OKPYXKAIOIICH MPUPOE U TTOBCETHEBHOM KU3HH;

UCTIOJb30BaTh HayYHbIC METOJIBI UCCIICIOBaHMS (PU3HUECKUX SBICHUH, B TOM
YHCIIe ISl IPOBEPKU TUIIOTE3 U MOJYICHHUS TEOPETUIECCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHIECKOTO UCITOIH30BaHUS PA3IMYHBIX UCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJYJsS BKIIOYAET AKCIIEPUMEHTAIbHOC
UCCIIeIOBaHHE 0000MIaroIIero xapakrepa. Moaynab 3aBepiIacTcsl MPOBEICHUEM
JTMArHOCTUYECKOM U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3NKuM HA ypOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs HAMPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) maTpMoOTHYECKOTr0 BOCIUTAHMS:

- NIPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

- IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCY>KJIEHUHM OOIIECTBEHHO 3HAYMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

- OCO3HAaHHE BAXKHOCTU MOPAJIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIUTAHUSA:

- BOCIIPHUATHE 3CTETUUYECKHX KauecTB (PU3MUECKOW HayKu: €€ TrapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHI, Ba)KHEWINEH COCTABIISIIOLIEH
KYJIbTYPBI;

- pa3BUTHE Hay4yHOM JF0OO03HATETBLHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeSITENbHOCTH;

S) ¢opmupoBaHusi  KYJAbTYPbI  310PpOBbS M  3MOIMOHAJIHLHOIO
0J1aronmoyumsi:

- OCO3HaHWE IIEHHOCTUM Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0OE€30IaCHOTO TOBEICHUS Ha
TpaHCHOpPTE, HA JOPOrax, C DJIEKTPUUECKHUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peQuieKcuM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y IPyroro 4eioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

- AaKTUBHOE Yy4yacTHM€ B pPEUICHUM MNPAKTUYECKHX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHUIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOIA;

e 7)3KO0JOrHY€CKOro BOCIIUTAHUSA:

e - OpHUCHTAIlUSI Ha TpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3a1ad B
00J1acTH OKpY’KaroIIeH cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOjeM U MyTel ux

penieHus;

e 8) aganTanMu K M3MEHSIONMMCS YCJOBHSM COUMAJIBbHOH M NPHUPOIHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBINOJHEHUH WCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIeSTeNTbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHMPOBAaHHWE CBOErO0 pa3BUTUS B MPUOOPETEHHUHM HOBBIX (PUINYECKHUX
3HAHUI;

e - CTPEMIICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUM C Yy4Y€TOM BIHAHHMS Ha OKPYXAIOUIYIO Cpexay,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl 10 (QHU3UKEe HAa YPOBHE OCHOBHOI'O
oOrmero o6pa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC yUCOHbIC IEHCTBU,
KOMMYHUKATHBHBIE  YHHBEpCAJIbHBIC  y4eOHbIC  JICUCTBUSA,  PETYJIATHBHBIE
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJjoruueckue 1eficTBUA:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(ssBNIEHU);



YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIIMKA, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU U3YyYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOH30BAHUEM JETYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BETTUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO pelIeHus Yy4eOHOW Quznueckoit
3aaun (CpaBHEHUE HECKOJBKUX BapUaHTOB pEIICHUs, BHIOOpP Hambosee
MOIXOISIIIIEr0 ¢ y4ETOM CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nucciaenoBarejbCKue 1elCTBUS.

UCII0JI30BaTh BOMPOCHI KaK UCCIE0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOKHBIN
(Gu3nyUecKuil 3KCIEPUMEHT, HEOOJIbIIOE UCCIEeI0BaHNE (PUIUYECKOTO
SABJICHUS;

OLICHUBaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOIO HAOMIOACHUS, OIbITA, UCCIICIOBAHUS;

MIPOTHO3MPOBaTh  BO3MOXXHOE  JalibHEWIlee pa3BUTHE  (PUIUUECKUX
MIPOLIECCOB, @ TAKXKE BBIJIBUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alPOCHI IPU MOUCKE U
orOope MH(POPMAlMM WIA JAHHBIX C YY4ETOM MPEJIOKEHHON yueOHOM
dusznueckoi 3anayu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3INYHBIX BUIOB U (POPM MPEICTaBICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh ONTUMAaJbHYIO (OpMy MpeacTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IdarpaMMaMi, HTHOU TpaduKoi 1 1X KOMOMHALIUSAMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

B XO7le OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAE€MON TEMBI U
BBICKA3bIBaTh HJICU, HAIlCJICHHBIE HA PEIICHHE 3a/Jayd W TOJJIep KaHHe
OyarokenaTeIbHOCTHA OOIICHNUS,

COTOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYIMX YYaCTHHUKOB
aranora, OOHapy>KMBaTh Pa3jINiKMe U CXOJICTBO MO3UITUN;



BBIPA)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;
MyOIMYHO MPEACTABIATh PE3YIbTaThl BHITIOIHEHHOTO (PU3NYECKOTO OIbITa
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

IIOHUMaTh W  HCHOJIb30BaTh  IPEUMYIIECTBA  KOMAHIHOW W
UHAUBUAYATbHOM paboThl TMpPU pEIICHUU KOHKPETHOW (U3MUECKOU
poOJIeMBI;

IPUHUMATh LA COBMECTHOW IEATEIbHOCTHU, OPTaHU30BBIBATH ACHCTBHS
no e€ JOCTIKEHHMIO: paclpeleisTh pPOJH, OO0CYXIaTh IPOLECCHl U
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPABICHUI0O WM KOOPJAWHUPYS CBOM JEUCTBUSA C JPYTHUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBAaTh KA4e€CTBO CBOETO BKJIAJa B OOIIUMU MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanus:

BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalHUsAX, TPEOYIOMIMX
I petieHust (GU3NYECKUX 3HAHUK;

OpUEHTUPOBATHCS B  PA3IMYHBIX MOAXOAAX MPHUHATUS  pPELICHUU
(MHAMBUAYaTbHOE, NMPHUHATHE PEUIEHUS B TPYyIE, NMPUHATHE pPEIICHUN
rpynmnom);

CaMOCTOSATEIBLHO COCTABJISITh AJITOPUTM peLIeHUs (PU3UUECKON 3ajauu WK
IUTAHA UCCIIEJOBAHMS C Y4YETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IPEIaraéMble BApUAHThI PEIICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, 3MO].[I/IOH3.]'II)HLH7[ HHTCJIJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallud U MPeJIaraTh IJiaH €€ U3MECHECHUS,
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHS  (HEHOCTHKEHUS) PEe3yIbhbTaTOB
JeSITENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nuecKoro WMCCIENOBaHWSA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHHBIINXCS CHUTYallMi{, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH Ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WIW JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
pU3HaBaTh CBOE MPAaBO Ha OMMOKY MPHU PEUICHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh  TMOHATUS:  (PU3MYECKHMEe W  XUMHYECKHE  SBIICHHS,
HaOJIO/IEHHEe, DKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHHULBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHEIHOE), TPAEKTOPHs, PABHOJEHCTBYIOIIAs
cuina,  gedopmanus  (ympyras, rtacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbBL;

paznmuuath siBiaeHus (auddysus, TEIOBOe JBMXEHHE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JBW)XXEHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPHBIX TEI C 3AKPEIUNIEHHOU OCBIO
BpallleHus, TIepenada JaBJICHUS TBEPABIMU TeJaMH, >KUAKOCTIMU U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUIO WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
npupojie, ACUCTBUE CWJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(epHOIo JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, phlUaru B
TEJIe YeJIOBEKa, IPU 3TOM NMEPEBOJUTH MPAKTHUUECKYIO 33/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) (PU3NUECKUX SIBIICHU;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeJl U (PU3UUYECKHE SIBICHUSI, UCIIOJIb3YS
dbuznyeckre BeNWYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMH,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSAXKECTU, BEC
Tena, Cujla TPEHUs, JAaBieHUe (TBEPAOro Tela, >XKUAKOCTH, Tra3a),
BBITAIKMBAIOIIAS CHJIA, MEXaHWYECKass paboTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHWJIbI, KO3(G(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TMOTEHIHAIbHAS SHEPrusi), MPU ONHCAHWU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HMCIOJB3YyeMbIX  BEIUYHH, WX
0003HaueHUs W EIUHUIIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMH BEIHMYUHAMH,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS M IPOIECCHI,
UCTIOJIb3YSI TIPaBWJIA CIIOKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHs phiuara (Oyoka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh [TPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKHX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B 1—2 JEUCTBUSA, HCIOJB3YyS 3aKOHBI U
(Gopmysibl, cBs3bIBatOLIMe (PU3MUYECKHUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJIUTH PacyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIJISl PEIICHMs 3a]1a4, OLIEHUBATh PEATUCTUUYHOCTh
HOJYyYEHHON (PU3NYECKOMN BEIIMUUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEUIUTh MpU MOMOLIU
(u3MYECKUX METOJI0OB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanosioxkenue  (Tumnoresy),  pazauMyaTb M MHTEPIPETUPOBATH
MOJIyYEHHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yjbTaTaMm;

MPOBOJUTH OMNBITBI IO HAOMIONEHUIO (PU3UYECKHX SIBIECHUN WIH
buzndecKux CBOICTB TEI: dbopmyIUpoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOT0 000pYAOBAHMS,
3aMMCBIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh TMPSMbIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKOW BEJIMYUHBI OT
IPYroM C HCIOJIB30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIErOCsS Tejla OT BPEMEHU [BUKEHUS TeENd, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIIAIM COPUKOCHOBEHUS TEJl, CUIIbI
YIOPYrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJIO, YCIOBUN
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, coOuparb YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE



NpPEUIOKEHHBIX TaOIUILl U TpadUKOB, JA€IaTh BBIBOABI MO pe3yjbTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJINYMH (IUIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
NOTPY>KEHHOE B KHUAKOCTH TeI0, KOIDOUIIMEHT IOJIE3HOTO eHCTBUSA
IPOCTHIX MEXAHU3MOB), CJHEeAyd TMPEUIOKEHHON WHCTPYKUUU: TPHU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIYUCIISTh 3HAUYEHUE NCKOMOU BEITUYUHBI;

coOJI01aTh MTpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAOIIUECS COCYIbl, OapoMmeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  NpUMEPHl  (HaXoAWTh  HHPOpMALMIO O  [pUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOIIEH cpee;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOLIECHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIM Y4eOHBIX HMCCIEAOBAaHUH, MpPU HTOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBIA TIOHSATHWHBIA ammapaT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

IpU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUMA paCIpeaessaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JCHUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATENBHOCTh  TPYIIbI,  BBICTpAaUBATh
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHIKEHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE IMOJIe, MPOBOIHUKU
U JUDJICKTPUKH, IOCTOSIHHBIA SJIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacHIMpeHUE M CKaTHhe, Terionepesaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAMWUISPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIIMs, IUIaBJICHUE, KpUCTaLTM3alus (OTBEpACBaHUE), KHUIICHUE,
TerIonepeaayua (TeTI0NPOBOHOCT, KOHBEKIIHS, U3JIy4eHUe),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO TMOJIsl HA MTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHASI UHYKIIHS)
[0 OINHUCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSDKEHUE M KaNWULSIPDHbIE SBJICHUS B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nosie 3eMiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TOJIS JUIS JKM3HU Ha
3emuie, MONSIPHOE CHUSTHUE, MPU STOM MEPEBOJIUTh MPAKTHUYECKYIO 33a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIONb3YS
dusnyueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, YJEIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJelbHAas TEIUIoTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU



MallMHbBI, OTHOCUTENIbHASA BJIAXXHOCTb BO3JyXa, JJIEKTPUUECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPsKEHUE, COIPOTHUBIICHUE IPOBOJHHUKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(u3nYecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €IUHHULIBI
(¢u3nyecKux BEIWYHMH, HAaXOIUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3nYeCcKyt0 BEIMYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTh Ipaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEIIECTBA, IMPUHLHUII CYNEPHO3ULIUHN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaT€MaTH4ECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISTH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3amadyd B 2—3 JEWUCTBUS, HWCHOJIb3YSd 3aKOHbI U
dbopmynbl, CBsI3bIBaIONINE (DU3WUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHMSl 3aJlayd 3allHMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpATh 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pEIIUTh MpPU HOMOLIU
($U3NYECKUX METOJIOB, HCIIONIB3YysS OMHCAHHE HWCCIICIOBaHUS, BBIIACIATH
IIPOBEPSAEMOE  MPEIIIOJNIOKEHUE, OLIEHUBATh IPABHWIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEOBAHMSA, AEIIATh BEIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(Gu3nYeCKUX CBOMCTB Tel (KaMUUIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIIEpaTypbl, CKOPOCTH IPOLIECCA OCThIBAaHUS U
HarpeBaHUsl IpU H3JIYYEHHH OT IBETa H3JIydarolled (IMoryonaronen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHs BOJABI OT TEMIIEPATyphl KUIAKOCTU U
Iomana €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JJEKTPUYECKUX 3apsAl0B, B3aWMOJEHUCTBUE IOCTOSHHBIX MAarHWUTOB,
BU3YAJIM3aLAsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MarHuTHOI'O IIOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTa,



CBOMCTBAa 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
poBepsieMble MPEAINOIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHMsl, ONTUCHIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBObI;
BBIMOJIHATh ~ MpPSIMBIE ~ W3MEPEHHUs]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BIQKHOCTH BO3/JyXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYMH, CPABHHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEUIHOCTH;
IPOBOJIUTh HUCCJIEI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOM BEJIMUUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEYHOro
CEUEHUs U YAEIbHOTO CONPOTHUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHMK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, CIenysl MPeajoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ynapTaThl TMOTYYCHHONW 3aBUCUMOCTH B BHIE TaOnui M TpaduKoB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MUecKnX BenMWuuH (yaeiabHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TNPOBOJHWKA, paboTa U
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCMIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

coOr01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTENIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEH, JIEKTPOMArHUT, ANEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM  (KHUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunuasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAMTH  NpUMEpPHl  (HAXOAUTh  MHPOpPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAaHEHHUS 3JI0pOBbS U COOIIOICHMS
HOPM 5KOJIOTMYECKOTO ITOBEACHUS B OKPYKaIOILEH Cpee;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUNBOM MIIH MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MH(OPMAIIMU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
NPOEKTHOW WIJIM KCCIEAO0BATENIbCKON NEATEIbHOCTH, PU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYINIEHHE MPE3EHTALINEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTH 3@ BBINOJHEHHEM IUIaHA JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPJOE TEO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPHI UCITYCKAHUS W TOTJIONICHUS, anb(a, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aHMOJICHCTBUE



TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3yio’KeHHe 0eloro cBera B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBICHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAaMH, 3X0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE pAJMOAKTUBHBIX W3JIy4YE€HUNH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(¢u3nueckre BeNWYUHBI (CpelHsAsT W MIHOBEHHAas CKOPOCTb Teja MpHu
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTECHLMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
NPYXUHbI, KHHETHYECKash JSHEprus, IOJHAs MEXaHW4ecKas »JHeprus,
MEPUOJI ¥ YacTOTa KoseOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, NIOKA3aTeNb MPEJOMIICHHS CPEbl), IPU ONHCAHUU
NPAaBWIBHO TPAaKTOBATh (U3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIWYHH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (U3MUecKHe SBJICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MacCCOBOT'O YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparomuecs Ha cucteMy u3  2-3
YpaBHEHHMI), UCTIONIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (DHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7laud 3alKChIBaTh KpPAaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WU M30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI B (DOPMYITBI, HEOOXOAUMBIE TSI PEIICHHsI, TPOBOJAUTD PAcCUEThI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUA (PU3UIECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEIIUTh MPU TOMOIIH
(U3NYIECKUX METOJIOB, HCIIONB3Yys OMNHCAHHE WCCIEIOBAHMS, BBIACIATH
NpoBepsieMOe  TMPEANOI0KEHHE, OICHUBATh MPABWIBHOCTH MOPSIKA
NPOBEACHUS  WCCIEAOBaHWs, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WA
(u3nUecKuX CBOWCTB Tesl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, NPSIMOJIMHEITHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP, MU3YUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHsl MpeaMeTa B cOoOMparolen
JUH3Ee, HAOMIOJCHHE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB H3IYUCHHS):
CaMOCTOSITEIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
o0opynoBaHMs, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
cCpelHee 3HAYCHHE H3MEpSIeMON BeTUYMHBI ((OKYCHOE pacCTOSTHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MEpeHUs
(M3MepUTeNbHOrO Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUM (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBWKEHUM O€3 HayaJllbHOM CKOPOCTH, NEpHUoAa
KoJieO0aHUI MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIyia MpeJIOMJICHUs OT yriia



HajeHus1): IUJIaHUPOBaTh HCCIIEIOBAaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJabTaTbl IOJYYEHHOW 3aBUCHMOCTHU
bu3MYeCKUX BEIWYUH B BHUJC TAOIUIl M rpadUKOB, JieJaTh BBIBOJBI I10
pe3yabpTaTaM UCCIIeI0BaHuUS;

OPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOTHOTO MaJieHus, >KECTKOCTh MPY>KUHBI, KOAIDPUIIMEHT
TPEHUS] CKOJBXKEHHUS, MEXaHW4eckas padoTa W MOIIHOCTh, YacToTa U
nepuoJ, KoyieOaHWH MaTEeMaTUYEeCKOro U MPYXUHHOTO MAasiTHUKOB,
onTUYECKass CWia CcOOMparomieil JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOTHITh U3MEPEHHUS, CIEMys NMPEUIOKCHHOW MHCTPYKIIUU, BBIYHCIISATH
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJI01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3ianuaTh OCHOBHBIC TMPH3HAKKA M3YyYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUHHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHWS (B TOM YHCIE:
CIHUIOMETp, OATUYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEOOXOOuMble  (PU3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUIEHUH Y4eOHO-PAKTHUUECKHX 3a/Jad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300paKEHH B IJIOCKOM 3epKajie M coOMparouieil TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HWHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3JI0pOBbS U COOIIOIACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIeH cpene;

OCYIIECTBJIATh TMOUCK WHGOpMauK (HU3UIECKOTO COACpPKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYS MOUCKOBBINA 3a1poc, HaXOAUTh



MyTH OTPEAENICHUs JOCTOBEPHOCTH MOTYYCHHONW MH(OPMAIIMU Ha OCHOBE
MMEIOUIMXCS 3HAHUW U TOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJEp)KaHHs, CIPABOYHbIE MaTepualbl,
pecypcbl cet IHTepHET, BlaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHOOPMAIIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3ZaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3UYECKOTO COJEp>KaHMUs,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIbHOCTH, MpPH OTOM TIPaMOTHO  HCIOJb30BaThb  W3YYEHHBIN
NOHATUIHBIM anmapar H3y4aeMoro paszzeia (U3UKH U CONPOBOXKAATH
BBICTYIUICHUE [MpE3eHTalUed C Yy4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.
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3.2 Huepuusi, macca, IIIOTHOCTh https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunpr cun 14 1 https://m.edsoo.ru/9RNDRUONW

Hroro no pazmeny 21

Pasznesa 4. /laBjieHne TBEPABIX TeJl, sKUAKOCTEH U ra3oB

1 .

4.1 Haienue. llepenaa AABACHHS TBEPNEIMH 3 https://m.eds00.ru/X0DW367P2

TCJIaMH, XKUAKOCTAMU U Ira3zaMHu



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

4.2 JlaBneHue KUIKOCTH 5 https://m.edso0.ru/2MVXZ0KL4
4.3 ATMocdepHoe naBieHue 6 https://m.edso0.ru/T7134SXNO
4.4 I[eHCTBIfe AIIKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
NOTPYKEHHOE B HUX TEJIO

Hroro no pazmeny 21

Pa3znesa 5. PaGoTa u MomHoOCTb. JHEprus
5.1 PaGora u momHoOCTh 3 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocThie MeXaHU3MBI 5 https://m.edso0.ru/504NQXKX9
5.3 MexaHuueckast JHEprus https://m.edso0.ru/G30454EMT

Uroro no pazneny 12

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO HACOB I10 68 12

[NPOI'PAMME



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

8 KUIIACC

HaumeHoBaHuUe pa3iesioB U TeM

KoanyecTBo 4acoB

daekTpoHHbIe (LU(PpoBHIE)

Ne i/ Konrpoabnbie | IIpakTuyeckue
NMpoOrpaMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTbI
Pa3pen 1. TensioBuIe ABJIeHUA
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.eds00.ru/R8QZNCIPM
1.2 TeruoBbIe mpoIeCCh 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazmeny 28
Pasnen 2. JiieKTpruyecKue 1 MArHUTHBIE SIBJICHHUS
3 .3
2.1 fleKTprHecKue 3ap;£m,1 APAACHIbIC 7 1 https://m.eds00.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOSIHHBIN AIIEKTPUIECKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIC SIBIICHHS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHAs MHIYKITHS https://m.edso0.ru/7QODSEL15
Hroro mo paznery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOI'PAMME



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

9 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iejioB U TeM JekTpoHHbIE (HU(POBHIE)
Ne i/ Kourpousbnsie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTbI padoThI
Pa3pen 1. Mexannueckue siBJICHUA
M 0
1.1 CRAMITICCIOT ABHACHHC I CHOCODRI Ero 10 1 https://m.edsoo.ru/CEOGHRGTL
O CAHUS
1.2 BsanMmoneiictBue Tei 20 1 https://m.edsoo.ru/UC1IRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo paznery 40
Pa3nen 2. Mexanuyeckue KoJ1e0aHUSA U BOJHbBI
2.1 Mexanudeckue Koineoanus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHu4eckue BOJHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3gen 3. DiiekTpoMarHuTHOE MOJI€ M 3J1eKTPOMATHUTHbIE BOJIHBI
C)
3.1 JICKTPOMATHITTHOC HIOJE 1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIC SIBJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3bI 1 ONTUYECKUE PUOOPHI 3 https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxenue 0enoro ceera B CIIEKTp 2 https://m.edso0.ru/2Z5AHODTO
Hroro no pazneny 15



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

Pa3gen 5. KBanToBble AiBJIeHUSA

nu
5.1 CHYCRAHHE 1 Horomente theta 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrtpoeHne aTOMHOT O si/ipa https://m.edsoo.ru/U3WX2R61B
53 SAnepHble peakuuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3znes 6. [loBTOpUTEIHHO-00001IAIO AT MOTYJIb
I1 000
6.1 OBTOPCHHE 11 ODODIICHUE CONCPARAtit 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢u3uku 3a 7-9 kiace
Hroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
/o

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJeKTpOHHBbIE HU(POBbHIE
o0pa3oBaTesIbHbIE pecypchl

®dusnka — HaykKa O IPUPOJE.
SBnennsa npupoasl. Pusnyeckue
SIBIICHUSA

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

MexaHu4deckue, TEIIOBEIE,
3JIEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/116U53L6H

®dusnueckue BeIMUUHBI U UX
n3MepeHue

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

Ypok-uccienopanue
"M3mepenue TemnepaTrypsl Ipu
MIOMOILY JKUJAKOCTHOT'O
TEPMOMETPa U JTaTIUKA
TeMIeparypbl”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKH U3YYalOT
npupony. EcTecTBeHHOHay4HBIN
MeToA no3HaHusa. Onucanue
(bU3UYECKUX SBJICHUH C
MOMOIIIBI0 MOJEIIEH

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "[IpoBepka
THITOTE3bI: JAIBHOCTH ITONETa
mIapyuKa, MyneHHOr o

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



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

TOPU30HTAIBHO, TEM OOIbIIIE,
4yeM OoJbIle BhICOTa IMycKa"

Ctpoenue Beniecta. OMbITHI,
JTIOKA3bIBAOIIHNE TUCKPETHOE
CTPOEHHUE BEIlleCTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE YacTuIl BELIECTBA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccienoBanue «OnbIThI
10 HaOJIOICHUIO TEIIOBOTO
pacIIipeHHsl Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

AFpeFaTHBIe COCTOAHUA
BEIICCTBA

https://m.eds00.ru/STRDWACXM

11

BzanmocBs3p Mexay
CBOICTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U MX
ATOMHOMOJICKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHBIX COCTOSTHUI BOJIBI

https://m.edsoo.ru/AWM1DBI148

12

MexaHUuecKoe JIBHKCHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBHOKCHHUEC

https://m.edsoo.ru/3W6CCIHB1

13

Cxopoctb. Enunuiisl ckopoctu

https://m.edsoo0.ru/29GPTJAKL

14

Pacuer nyru n BpeMeHn
JBUKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH HHEPLMH.
BzaumopeiicTBue Ten Kak
MpUYUHA U3MEHEHUSI CKOPOCTH
JIBHKCHUS TCI

https://m.edsoo.ru/KX55101BX

16

IInotHOCTE BemiecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl B 00beMa Tejla IO ero
IIJIOTHOCTHU

17

JlaGopaTopHas pabora
«OmpenenenHue mIOTHOCTH
TBEPAOrO TEIa»

https://m.edso0.ru/OH22PX7CX

18

Pemenue 3agad mo reme
"IImoTHOCTH BemecTBa"

https://m.edso00.ru/50DYVYG49

19

Cuna Kak XxapakTepucTUKa
B3auMonencTBua Tea. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlabGopatopHas pabora
«3yueHne 3aBUCUMOCTH
pactsoxeHus (nedopmarium)
MPYKUHBI OT TPHITOKEHHOM
CHIIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenme Tarorenus. Cuia
TAXKECCTH

https://m.edso0.ru/OCWJIXFNQE

22

CBs13b MEX]y CUJION TSKECTU U
maccoi Tena. Bec Tena.
Pemenne 3agau mo teme "Cuia
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTH Ha JpYyTux
ianetax. dusnyeckue
XapaKTEePUCTUKH IJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

Nsmepenne cuit. JluHamoMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CioxeHue IByX CHII,
HaNpaBJIEHHBIX MO0 OJHON

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsamoi. PaBHoencTByromas
cui

27

Perrenue 3amau mo teme
"PaBHonelicTByromas cri"

https://m.edsoo.ru/MKPXDZNX5

28

Tpenue cKoJIbKeHUs U TPEHHUE
1nokod. TpeHue B pupoe u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlaGoparopHas paboTa
«M3ydeHune 3aBUCUMOCTH CHJIbI
TPEHUS CKOJIBKEHHS OT CHIIBI
JIABIICHUS U XapaKTepa
COIPUKACAIOIIUXCS
IOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3anau Ha onpeneneHue
PaBHOIEUCTBYIOILEH CUIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3amau mo remam: «Bec
Tenay, «['papudeckoe
n3o0pakeHue crny, «CHIb»,
«PaBHOIEHCTBYIOIIAS CUID»

https://m.eds00.ru/T9V639RZF

32

KonTponbhas padora no remam:
«MexaHN4ecKoe JBHKEHUEY,
«Macca, IIIOTHOCTEY, «Bec
tenay, «['papuueckoe
nzo0pakeHune cuin», «CHIIbD)

https://m.edsoo.ru/P4AROSWE4D

33

JNasnenue. CriocoObl
YMEHBIIEHUS ¥ YBEITUUICHUS
JABJICHHUS

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

34

JlaBnenue raza. 3aBUCUMOCTh

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

IaBJIEHU Ta3a OT 00bEMA,
TeMITepaTyphl

35

[Tepenaua naBneHus TBEPIBIMHU

TCJIaMH, XKUAKOCTAMU U Ira3aMHU.

3akon [lackansa

https://m.edsoo.ru/CG5P08NWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHUJIBI
TSKECTH

https://m.edsoo0.ru/K7T1219UC

37

Pemenue 3agau mo reme
«/laBieHue B )KUAKOCTH U Trase.
3akon ITackansy»

https://m.edsoo.ru/UHHC5RB6W

38

Coobmiaromuecst cocybl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasinueckuii npece

https://m.edso0.ru/67X2LF396

40

Manomertpsl. [lopmneson
KHUJKOCTHBIA HAcoC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHHUS BO3/YIIIHON
0005104KH 3eMiid. 3aBUCUMOCTh
aTMOC(epHOro AaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3znyxa. Atmocdepnoe
JaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenune armocdepHoro
nasienus. OneiT Toppuuenau

https://m.edso0.ru/2183TIPD4

44

3aBHCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOps

https://m.edsoo.ru/YWIJFWMZI1J

45

Bbapomerp-anepous.

https://m.edsoo.ru/\WBNXTP7GR



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

ATMocdepHoe AaBIeHNEe Ha
Pa3INYHBIX BBICOTaX

46

Pemenne 3aau mo teme
"ATMocdepHoe raBieHue"

https://m.edsoo.ru/YWVWL5TAL

47

JlelicTBUE )KUJIKOCTH U Ta3a HA
MOrPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.edso0.ru/SMG9FR466

48

JlaGoparopHas paboTa
«OmnpeneneHre BHITAUIKUBAIOIIEH
CHUJIbI, ICUCTBYIOLLIEH HA TENO,
MOTPY>KEHHOE B JKUJIKOCTh)»

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

49

JlaGopartopHas paboTta 1o Teme
«MccnenoBanme 3aBUCHMOCTH
BeEca Teja B BOJIE OT 00hEMa
MOrPY>KEHHOH B JKUAKOCTb YaCTH
Tea»

https://m.edsoo.ru/OUOBGKKSW

50

[InaBanwue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KonctpynpoBanue apeoMerpa
WM KOHCTPYUPOBAHUE JIOAKU U
onpenesIeHue €€
rpy3000abEMHOCTH "

https://m.edsoo.ru/BGOVBS63P

52

Pewenue 3ampay no remam:
«IlitaBanue cynoB.
BosnyxornaBanue», «/laBnenue
TBEPJBIX TEJI, KUIAKOCTEN U
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanunyeckast pabora

https://m.edsoo.ru/1Y1R6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MornocTts. Enuauns:
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

Ypok-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI IPU
HoabEME I10 JecTHHIIE"

https://m.edsoo.ru/GDB065558

56

IIpocteie Mexanu3Msbl. Peryar.
PaBHOBecue cuil Ha peryare

https://m.edsoo.ru/8YRUOUGS2

57

KontponbHas pabora no reme
«JlaBneHue TBEpIbIX Tel,
KHUJIKOCTEH ¥ Ta30B» /
Bcepocculickas npoBepouHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHrlit ypok. Pabora c
TEKCTaMH 10 TeMe «/laBieHue
TBEPABIX TEJN, )KUIKOCTEN U
razoBy» / Bcepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupone. Jlaboparopnas pabora
«MccnemoBanue yCiIoBHin
PaBHOBECHSI phIyara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agaud mo reme
<<yCJIOBI/I$I paBHOBeCI/ISI pmqara»

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

61

KoaddumumenT noneznoro
JIEUCTBUS MEXaHU3MA.
JlaGopaTopHas pabora
«M3mepenune KII/] HaknoHHOM
IIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3agau mo teme
"Pabora, momuocts, KITJ["

https://m.edsoo.ru/\VF5XBQLVS

63

MexaHnueckast SHeprHsl.
Kunernueckas v moTeHIManbHas
SHEprus

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

64

3aKOH COXpaHEHHUS
MEXaHUYECKOU IHEPTUN

https://m.edsoo0.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCepuMEHTAIbHOE
OTpeeICHUEe N3MEHECHUS
KUHETHYECKON 1
MOTEHINATBHON YHEPTUU TTPU
CKaTBIBAaHWUH TEJAa IO HAKIOHHOMN
IJIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbnas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHrIit ypok. Pabora ¢
TEKCTAMH 10 TEME
"MexaHnnueckoe JBUKEHHE"

https://m.edsoo.ru/MJJPGGSA3

68

PesepBHblit ypok. Pabora ¢
TexkcTtamu o teme "Padora.
MouHocTs. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHBIE TTOJIOKECHHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU U UX OIBITHBIE
MOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mogaenu TBEPIOro, KUJIKOTO U
ra3000pa3HOro COCTOSTHUI
BEleCTBa

https://m.edsoo.ru/HVW3WMRAS

OOBsicHEHHE CBOMCTB TBEPOTO,
YKUJIKOTO ¥ Ta3000pa3HOro
COCTOSIHUM BEIIIECTBA HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrannuueckue u amopgHbie
Tena

https://m.edso00.ru/8G73PVM40

CmaumnBaHue U KalWUISIPHOCTD.
IloBepxHOCTHOE HaATsKEHUE

https://m.edso0.ru/7XZHOXTSK

TemuoBoe pacmmpeHue u
cHKaThe

https://m.edsoo.ru/I3N30KS8L

Temnepatypa. CBsi3b
TEMIIEpPaTyphl CO CKOPOCTBIO
TETIOBOT'O IBKCHHS YaCTHII

https://m.edsoo.ru/5XSV6F15B



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

Buyrpennss sneprus. Crioco0bl
M3MEHEHUsl BHYTPEHHEH SHepruu

https://m.edsoo.ru/BBVCI9MH6

10

Buap! Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpok-koHpepeHus
"TIpakTHYecKoe UCIOIb30BaHHE
TEIIOBBIX CBOMCTB BCIICCTB U
MaTepHajIoB B LENAX
sHeprocoepexxenus "

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TemoTel. Y AeIbHAs
TEIIOEMKOCTD

https://m.edso00.ru/88291DDIZ

13

YpaBHeHHe TEII0BOro OanaHca.
Temnoo0OMeH U TEMIOBOE
paBHOBECHE

https://m.edso0.ru/P52QUVQJE

14

JlaGopaTopHas pabora
"UccnenoBanue sBICHUS
TETI000MEHa MPH CMEIIMBAHUH
XOJIOHOM U ropsiueit Boabl"

https://m.edsoo.ru/FR2N6N5GV

15

PacueT konudyecTBa TEIJIOTHI,
HE00XO0MMOTr0 JIJIsl HarpeBaHUs
TeJa U BBIICISIEMOr0 UM IIpH
OXJIAK IEHUHU

https://m.edsoo.ru/JSMRA1APW

16

JlaGoparophas paboTa
"OnpeneneHue yneabHOU
TEIUIOEMKOCTH BerecTna"

https://m.edsoo.ru/401T1ZJAH

17

DHeprus TOIMBa. Y IenbHas
TEIJIOTa CTOPAHUS

https://m.edso0.ru/683AIXYWS8

18

[InaBieHue u oTBEpIEBAHNE
KPUCTAJUIMYECKUX TEII.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

YV aenapHas TeI1oTa IUIaBICHUS

19

JlaGoparopHas paboTa
"Onpenenenue yaenabHON
TEIUIOTHI IUIABJIEHN JIbaa"

https://m.edsoo0.ru/LCOXVHGHD

20

[TapooGpa3zoBanue u
KOoHJIeHcanus. Mcnapenue

https://m.edso0.ru/CQG4DQKML

21

Kunenue. Y nenpHas Temiaora
napooOpa3oBaHus U
KOHJICHCAIINH. 3aBUCUMOCTD
TeMIIepaTypbl KATIEHUSI OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

Bnaxnocts Bo3yxa.
JlaGopaTopHas pabora
"Onpesenenne OTHOCUTEIbHON
BJIQYKHOCTHU BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3anau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBEI PAa0OTHI TEIIIOBBIX
neurateneit. [lapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CropaHus

https://m.edsoo0.ru/6BKWSWYG6

25

KII/I TerutoBoro nBuratesns.
TennoBbie ABUTATENIN U 3aIUTA
OKpY>Karolle cpeabl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHUS U
[IpEBpALIECHUs JHEPTUU B
TETIJIOBBIX MTPOIIECCax

https://m.edsoo.ru/B1LKX6RPQ9

27

[ToaroroBka K KOHTPOJILHOMN

https://m.edso00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TermnoBsie
ABieHMs. MI3MeHeHne
arperaTHbIX COCTOSIHHUI
BemecTna”

28

Konrponbnas padora no reme
"TerioBbIe SIBIICHHUS.
W3meHeHne arperaTHbIx
COCTOSHUM BemecTna"

https://m.eds00.ru/0X03133KU

29

Onekrpusarus Ten. [[Ba poaa
IIEKTPUUYECKUX 3aPSIOB

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

30

Ypok-uccienopanue
"DnexTpusanus Te1 HHAYKIUEH
U TIPYU CONTPUKOCHOBEHUHU"

https://m.edsoo.ru/JALQFK67J

31

BzaumopeiicTBre 3apsyKEHHBIX
ten. 3akoH Kysnona

https://m.edsoo.ru/LI1IJCQZZS9

32

DIEKTPUUECKOE TOJIE.
Hanpsxennocts
3JeKTprudecKoro nois. Ipunnunn
CYIIEPIIO3ULIMU DJIEKTPUUYECKUX
nosen

https://m.edso0.ru/N79CZGZ71J

33

Hocurenu snexkrpuyeckux
3apsiIOB. DJIEMEHTAPHBIN 3apsi/l.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOBOTHUKY M TUDTICKTPUKH.
3aKOH COXpaHEHHUs
AIIEKTPUYECKOTr0 3apsiia

https://m.edsoo.ru/U8JR991PB

35

Pemenne 3a/la4 Ha IPUMCHCHHC
CBOICTB OJICKTPHUYCCKUX 3apAJ0B

https://m.edsoo0.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

9JI€KTpH‘lCCKHfI TOK, YCJIOBHU
€TI0 CyICCTBOBAHUA. Hcrounuku
QJICKTPHUYCCKOI'O TOKa

https://m.edsoo0.ru/ISIMP3J3M

37

JIeficTBHS SIIEKTPUYECKOT O TOKA

https://m.eds00.ru/Q8WUTCKVT

38

VYpok-uccrnenoBanue "JleictBue
AIEKTPUUECKOrO MO Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

aﬂeKTpI/ILICCKI/II‘/’I TOK B MCTaJljiax,
KHUAKOCTAX U ra3ax

https://m.edsoo.ru/EACOOQYPF

40

DIIeKTpUYecKas 1eTb U e€
COCTaBHEBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JIaboparopHast
pabota "U3mepenue u
PErylIMpOBaHHUE CUIIbI TOKA"

0.5

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

42

DJEeKTpUUECKOe HaNpsKEeHHE.
Bonbsr™merp. JIaboparopuas
pabora "U3mepenue u
pEryJIupoBaHue HanpspKeHus "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/IC IMpOBOJHUKA.
yI[CJ'IBHOC COIIPOTUBJICHUC
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIIPOTUBIIEHUS MPOBOIHUKA OT
€ro JJTMHBI, TUIO0IIA 11
MIONIEPEYHOr 0 CEUEHUS U
Marepuaia"

https://m.edso0.ru/4JDA8GZNX

45

3aBHCHMOCTD CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpsokeHus. 3akoH Oma 1ist
ydacTKa memnu

46

JlaGopaTopHas pabora
"UccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKa, MAYIIETO Yepes
PE3UCTOpP, OT COMPOTUBIICHHUS
pe3ucTopa M HANPSKCHHS HA
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocaenoBarenbHOC U
napajjielbHOE COeAMHEHUS
MIPOBOTHUKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTopHas pabora
"IIpoBepka npaBuiia ClI0XKEHUS
HaIPsHKCHUN IIPU
IIOCJIEIOBATEIBHOM COEIMHEHUN
JIBYX pe3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopaTtopHas pabora
"IIpoBepka npaBuiia AJsl CHIIbI
TOKa IIPU MapajyieIbHOM
COEIMHEHUH Pe3UCTOpoB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenue 3agau Ha npuMeHeHHE
3akoHa OMa /17151 pa3InyHOro
COEIMHEHHS POBOTHUKOB

https://m.edso0.ru/19ZEFKZZ4

o1

PaGora u momtHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyna-Jlenna

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

52

JlaGopaTopHas pabora
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUIECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKa"

53

DneKTpuyYecKue Lenu U
HOTPEOUTENH ANEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

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

54

ITocTostHHBIC Mar"dumThbl, UX
BSHHMOﬂeﬁCTBHC

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "M3yuenne
MoJI€H MOCTOSIHHEIX MarHuTOB"

https://m.edso0.ru/AGL7RIJIQOR

56

MarauntHoe nosie. MarauTHoe
moJie 3eMJIH U €ro 3HauYeHUe JUIA
JKA3HU HaA 3emiie

https://m.edso0.ru/R3XXJCRVK

57

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DaeKTpuyecKkue 3apsabl.
3apspKEeHHbIE Tella U UX
B3auMoIencTBus. I10CTOSHHBIN
3JIEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTtponbsHas pabora 1o teme
"DneKTpUUECKHEe 3apsiabl.
3apsiKeHHBIE Tela U UX
B3auMonencTBus. I1oCTOSHHBIN
AIIEKTpUYECKHid TOK" /
Bcepocculickas npoBepouHas
pabora

https://m.edso0.ru/ZISSW4Z7W

59

PesepBHbIii ypok. Pabora ¢
Tekctamu 1o TeMe "TlocTosHHBIN
ANEKTpHUYECKH TOK" /
Bceepoccuiickas npoBepodHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

OmneiT Opcrena. MarautHoe
I10JI€ DJIEKTPUUECKOI O TOKA
MarauTHoOe noJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHeHI/Ie OJICKTPOMAarHuToB
B TexHuke. JlaboparopHas
pabora "M3ydyeHue necTBus
MAarauMTHOI'O IIOJI1 Ha IPOBOJHHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEKTPOABUTATENH IIOCTOSHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcnopre. JlabopaTopHas
pabora "KoncrpynpoBanue u
U3y4eHHe paboThI
3JIeKTpoABUTaTess "

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

63

OmnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON UHIYKITHH.
IIpaBuito Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoOb!
TIOJTYYCHUS IIEKTPUICCKON
SHEPruH. DJIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
JHEPTUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJILHOMN
pabote 1o Teme
"DneKTpUUeCcKre U MarHUTHBIC

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

ABJIEHUS"

66

KonTponbnas pabota mo Teme
"DJIEKTpUYECKUE U MarHUTHBIE
SABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TemnioBeie
sABJIEHUS"

https://m.eds00.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TeMe "MarauTHeIe
aBIIEHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJuanubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTeJIbHbIE pecypchl

Mexanuueckoe IBUKECHHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCUTEILHOCTH
MEXAHUYECKOTO IBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE TIpsSIMOTTMHEITHOE
JBKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE NpsMOIMHENHOE
nBukenue. CpeHsis u
MI'HOBEHHAsl CKOPOCTb

https://m.edsoo.ru/L043PYTGB

IIpssmonuneitHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh IpSIMOITMHEWHOTO
PaBHOYCKOPEHHOI'O JABHIKEHHS.
I'paduk ckopoctn

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTtopHas pabora
"Onpenenenne yCKOpeHus Tena
MIpU PaBHOYCKOPEHHOM
JIBUKCHHUH 110 HAKIIOHHON
IJI0CKOCTH "

https://m.edsoo.ru/IKKINJFO8

CBobOonnoe magenue teir. OnbITh
T'annnes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE IBMXKEHHE 11O
oKkpykHOCTH. [lepuona u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
oOparmienust. JIuneiiHas u yrioBas
CKOPOCTH

10 Lentpoctpemitrenioe https://m.edso0.ru/O5LFGWFZY
YCKOpEHUe
IT 5 H .B

11 CPBBIM SAKOM HPIOTOHA. BEKTOP https://m.eds00.r/ TADTURL3K
CHJIbI

12 Bropoii saxoit Herorora. https://m.eds00.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA cHIla
T i H .

13 PETHH SAKOH HIbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cuin
P

14 CUICHHE Saja Ha TpHMEHEHHE https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 CLLCHHE 33724 110 TeMe «CHila https://m.edsoo.ru/HMLIAMN12
YIIPYTOCTH
JlaGopaTopHas pabora

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/TAPAJAFV1
MIPY>XAHBI»

18 Cuna TpeHus https://m.edsoo.ru/BAWPRAS8I7
P

19 CILICHIHE 33127 [0 TeMe «( it https://m.edsoo.ru/PJDH2DCIOT
TPEHUS»
JlabopartopHas pabora

20 "Onpenenenne k03P hunneHTa https://m.edsoo.ru/C56RD8KX8
TPEHUS CKOIBXKEHUs"
P "3

21 CHICHIE ST 10 TEME " SaKOHE! https://m.edsoo.ru/VT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuia TSDKECTH U 3aKOH
BCEMHPHOI'O TATOTCHHUS.
VYckopenue cBOOOTHOTO afeHUs

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koHpepenuus "J[Brkenue
TEJI BOKPYT TPaBUTAI[IOHHOTO
nentpa (ComHeyHast cucrema).
T"anakTukm"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3agad mo teme "Cuia
TSKECTH U 3aKOH BCEMHUPHOT'0
Tsarorenus”

https://m.edsoo.ru/VVO2GV8Y AT

25

HCpBaH KOCMHYCCKasA CKOPOCTh.
HeBecomocTts n MEeperpy3Knu

https://m.edso0.ru/563XRG6ED

26

PaBHoBecue MElTCpI/IEU'HpHOI/Iw

TOYKH. AOCOIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOro TENA C
3aKpEIIEHHOW OCBIO BPALLICHUS.
MowmenT cuibl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepruanbHON

TOYKH. AOGCOIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpOrO TENA C
3aKpEIIEHHOW OChIO BPAILICHUSI.
MowmenT cuibl. LleHTp Tsxectn

https://m.edsoo.ru/GAMQW4SLS

28

Pemenue 3agad mo reme
"MowmenT cuinsbl. Llentp Tspxectn"

https://m.edsoo0.ru/0QJSN205C

29

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "MexaHn4YecKoe
nBkenue. Bzaumonenicreue ten"

https://m.edsoo.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

Kontponbnas pabota mo teme
"MexaHN4YeCcKOe IBUKECHUE.
Bsanmoneiicteue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsce Tena. IMITynbsC CHITBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u HEynpyroe
B3aWMOJIEUCTBUE

https://m.edsoo.ru/7P15BWQD2

32

Pemenne 3aga4 mo teme "3akoH
COXpaHEHUsl umnysbca"

https://m.edsoo.ru/LOQO6EH8F9

33

VYpoxk-koHpepenus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

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

34

Mexanunueckasi paboTa u
MOUIHOCTb

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

35

Pabota cuiibl TSXKeCTH, CUIIbI
YOPYIOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTopHas pabota
«Omnpenenenue padoThl CUITBI
TPEHHUsI IPU PaBHOMEPHOM
JIBYDKEHUH TEJa 110
TOPU30HTATHHON MTOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8

37

CBs13b 9HEpTUH U PabOTEHI.
IToreHumanbHas SHEpPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KHHETUYECKOM SHEPTUn

https://m.edsoo.ru/WKXL7NXVR

39

3aKkoH COXPAHCHUS DHCPI'UU B
MEXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas pabora
«M3ydeHne 3aK0Ha COXpaHEHUs

https://m.edso00.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
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OQHCPIrun»

41

KonebarenbHoe JABHKCHHUC U €TI0
XapaKTCPUCTUKHU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KoiaeOaHus.
BoinyxkaeHnble KonebaHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTnyecKkuii ¥ Npy>KMHHBIA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-ucciie1oBaHue
«3aBHCHMOCTD TIeproIa
KOJICOQHUH OT KECTKOCTH
MIPYXKUHBI U MAacCHI TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

IIpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIEOaHUAX

https://m.edsoo.ru/RPN7BU6G55

46

JlabopatopHas pabora
«OmpeneneHue 4acToThl U
nepuosa KojaeOaHui Mpy>XKMHHOTO
MasiTHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas pabota
«[TpoBepka HE3aBUCHUMOCTH
neprojaa kojaebanuii rpysa,
MOJBEIIEHHOT0 K HUTH, OT MacChl

rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexanndeckue BoiaHbL. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpononbHbIEe U TONEPEUHBIE
BOJIHBI

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpok-koHpepeHus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
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"MexaHUYeCKHE BOJIHBI B
TBEpIOM Tene. CelicMuuecKue
BOJIHBI"

50

3ByK. Pactipoctpanenue u
OTpa’KEHHUE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBanue
"HabntoieHne 3aBUCHUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKUI PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHbepeHius "YIIbTpa3ByK
1 uH(Pa3BYK B MPUPOJE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIbHOU
pabore 1o Teme "3aKOHBI
coxpaHeHusl. MexaHu4ecKue
KojieOaHus ¥ BOJHBI"

https://m.edsoo.ru/7Y AJAV57M

55

Kontponbnas pabota mo teme
"3aKOHBI COXpaHEHHUSI.
Mexanuueckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DNEKTPOMarHuTHOE IOJIE.
DEeKTPOMarHUTHbIE BOJIHbI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

58

VYpok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue

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



https://m.edsoo.ru/NTZLRXDB5
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3JIEKTPOMATHUTHBIX BOJH AJIA
COTOBOMU cBsA3U"

59

VYpok-uccnenopanue "M3yuenue

CBOICTB OJICKTPOMAarHMTHBIX BOJIH

C IOMOIIBI0 MOOUILHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3anau Ha onpenenexue
YaCTOTHI U IJTUHBI
3JIEKTPOMATrHUTHOW BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHas npupoa
cBera. CKOpOCTh CBETA.
BonHoBeIe cBoliCTBa CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku ceera.
[IpssmonuneitHOe
pacnpoCTpaHEHHUE CBETA.
3atmenus Connua u JIyHst

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpakKeHUS CBETA.
3epkana. Pemenne 3a1a4d Ha
MIPUMEHEHHE 3aKOHA OTPaKeHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

HpeJ'IOMJIeHI/IC cBeTa. 3aK0oH
IIpECIOMIICHUSA CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TomHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcronp30BaHME ITOTHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOAAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTopHas pabora
"UccnenoBanre 3aBUCUMOCTH

https://m.edso00.ru/R800IT10S
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yria IpesioMJIEHUsI CBETOBOTO
Jy4ya OT yIJia naJieHusl Ha

nn

rpaHuIle "BO3IyX-CTEKIIO

67

VYpok-koHpepeHus
"Ucnons30BaHue MOJIHOIO
BHYTPEHHEIO OTPaKEHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBSI3B"

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

68

JIna3el. OnTHdeckas cujia JTUH3bI

https://m.edsoo.ru/ZVV702L97F

69

[Toctpoenne nzodpaxxeHuii B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopHas pabota
"Onpenenenue HOKyCHOTO
pacCTOSHUS ¥ ONTUYECKON CHITBI
cobuparoreit TuH3bI"

https://m.edsoo0.ru/3XTVNZNJJ

71

VYpok-koHpepeHus
"OnTudyecKue JINH30BbIE
npuoopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'nas kak onTudeckas cucreMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypoxk-koupepenmust "JleexTs
3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenue 6enoro cBera B
crektp. OnbiTel HptoTOHA.
CrnoxeHue CrieKTpaibHbIX
uBeToB. Jlucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaboparopHas padora "OmbIThI
0 Pa3JI0KEHHUIO OETIOro CBETa B

https://m.edsoo.ru/E518L6TCH
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CIIEKTP U BOCIIPHUSATHIO [[BETA
IIPEAMETOB NPH UX HAOII0JCHUN
gepe3 [BETOBbIE PHIIBTPHI"

Ypok-npakTukym "BonHoBble

76 CBOICTBa CBETa: TUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9

uHTephepenys u qudpakmms"
P

77 Omeirer Pesepdopa n https:/m.eds00.ru/P922QVFIV
TJIaHEeTapHask MOJIeTh aToMa
I1 Bopa. M

78 OCTYJATEL H0opa. VIOACID aToMa https://m.edso0.ru/OBIPHEOG2
bopa
Hcnyckanve u MOriomeHue ceera

79 aromoM. KBaHTEI. JInHeliuaTnie https://m.edsoo0.ru/MILRTHPCO
CHEKTPBI
Ypok-npaktukym "Habmronenue

80 " https://m.edsoo.ru/7TNCLNW296
CIICKTPOB UCITYCKAHHS

81 PanmoakTHBHOCTE U €€ BUIBI https://m.edso0.ru/22H32JWLM
Crtpoenue .

82 TPOCHHE STOMEOTO JU1pa https://m.eds0o.rW/IRVFSKOFK
Hyxnonnas monens
P .

83 HIHOAKTHBHDIC NPCBPATICHHA https://m.eds00.ru/RA796 TPSP
M3oTtonsl
Pe :

84 \ HICHHE SaAat To TEME " https://m.edsoo.ru/WX2HQP2S6

PanuoakTuBHBIC TPEBpAIICHUS

85 [lepuon nmonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PannoakTUBHBIC U3TYYCHUS B https://m.edso0.ru/X1J4002C4
MpUpoJie, MEIULINHE, TEXHUKE"
Sne e pea . 3ako

87 /ICPHBIC PEAKIHH. SAKOHbL https://m.edsoo.ru/YOQ2XMKOO0

COXpaHCHUA 3apAaa0BOro u
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MacCCOBOI'O YHUCEII

88

3Hepr1/151 CBA3U AaTOMHBIX SJCP.
CBs13b Macchl U OHCPIUH

https://m.edso0.ru/NSTEUFIO3

89

Pemienue 3anau no teme
"SnepHble peakuun"

https://m.edso0.ru/0D4KHLQ4T

90

Peakuuu cuHTE3a M NEICHUS
snep. Mctounuku sHepruu
ConHua u 3B€31

https://m.edsoo.ru/RMBFOBND7

91

Ypoxk-koupepenuus "AnepHas
sHepreTuka. JleicTBus
PaZMoaKTUBHBIX U3ITy4YEHUH Ha
JKUBbIE OpraHU3MBbI"

https://m.edsoo.ru/QTNWFW900Q

92

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIEeKTPOMarHuTHOE TIOJIE.
DNIEeKTPOMarHUTHbIE BOJIHBI.
KBanToBbIC siBiIEHUS"

https://m.edso0.ru/TBOXB9TUO

93

Kontponbnas pabota mo teme
"DJIeKTpOMAarHUTHOE MOJIE.
DNIeKTPOMarHUTHbIC BOJIHBI.
KBanToBkIe siB1eHUS"

https://m.edsoo.ru/5SUTJAFD6U

94

IToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbIie pabOThI 1O KypCy
"B3aumoneiicteue Ten"

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

95

[ToBTOpeHue, 06001IIEHHE.
Pewrenne pacueTHbIX U
Ka4eCTBEHHBIX 33J1a4 110 TeMe
"TerioBbie npouecch”

https://m.edsoo.ru/MMJINLZOSQ
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96

IToBTOpenue, o0o0IIEHHE.
Pemenue pacyeTHbIX U
KaueCTBCHHBIX 3a/1a4 110 TEME
"KIIJI TerIoBsIX ABUrareici'

https://m.edsoo.ru/H7THKU30G3

97

IToBTOpenue, o0o0IIEHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 33]1a4 110 TeMe
"KIIJ] anexkrpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6o0IIEHHE.
JIaGopatopHble pabOThI IO KypCy
"CBeToBbIC ABJICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o600menue. Pabora
C TEKCTaMH 10 TeME "3aKOHBI
COXpaHEHUs B MeXaHuke"

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

100

IToBTOpenue, o6o0menue. Pabora
¢ Tekcramu 110 teme "Konedanus
¥ BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6obmenue. Pabora
¢ Tekctamu 110 TeMe "CBETOBEIE
SIBJIEHUS"

https://m.edso00.ru/LG3271SQ6

102

IToBTOpenue, o6o61menue. Pabora
¢ Tekctamu 1o TeMe "KBanToBas
u siiepHas ¢pusuka'

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102
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IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Koxa
NpoBepPIEeMOro
pe3yJbTraTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHA

1.2

pas3ianyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPHUPYIOIIUX TaHHOC (bHSquCKOG SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYIKaIOIIeM MHpE, B TOM 4HCiIe (PU3MUECKUE SBICHHS B MPHPOIE,
IpU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PUINUECKUX SIBICHUN

1.4

OMUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBJICHMUS,
UCNONB3ysl (U3NYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHONB3YyEMBIX BEIMYUH, HX
0003HAaYCHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTH (hOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (QU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOMTHh  TIpapUKd  H3YYEHHBIX  3aBUCUMOCTEH

(bI/I3I/I‘-ICCKI/IX BCINYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SIBJICHUS U IPOLECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbI, MHpPU H3TOM JaBaTh CIIOBECHYIO
GOopMyTUPOBKY 3aKOHAa W 3allUChIBAaTh €ro MaTeMaTHYeCKOe

BBIPAKECHHE

1.6

OOBSCHATh (DU3UUYECKUE SIBICHHUSI, MPOILECCHl U CBOWCTBA TEN, B TOM
YuCcie W B KOHTEKCTE CHUTYallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbISABIATh NPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
oOBsicHeHHEe W3 1 — 2 JIOrMYEeCKWX IIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaTtb paC‘léTHLIG 3aga4u B 1 -2 I[eﬁCTBHﬂ, HCIOJIB3Yysl 3aKOHBI U




(dbopMyIibl, CBsI3bIBAIOLINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAN3a
YCIIOBHsI 3aJa4d  3alMChIBaTh KpPaTKOE YCIOBHE, IIOJCTaBIATH
¢u3nyeckue BeIUYUHBI B (OPMYJIbI U IPOBOJUTH PACUEThl, HAXOAUTH
CIPaBOYHbBIC JaHHbIE, HEOOXOJUMBbIE JUI PELICHMs 3a/ad, OLlEHUBATh

PCAIMCTUIHOCTD HOHy‘IGHHOﬁ (bPI3PI‘-ICCI(OI>i BCJIIMYHHBI

1.8

pacrno3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HpPU MOMOIIH
bu3NYecKuX METOIOB, B OIMCAHUU HCCIEAOBAHUS BBIACTATH
MIPOBEPSAEMOE MPEIIONIOKEHUE (rumoresy), pas3iInyarh u
MHTEPIPETUPOBATh MOJYyYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKH B

XO0J¢€ OIIbITa, A€JaTb BBIBOJbI I10 €T'0 pE3yJIbTaTaM

1.9

MPOBOJUTH OIBITHl IO HAOMIOMECHUI0 (U3NYECKUX SBICHUN WM
$U3MYEeCKUX  CBOMCTB  Tel:  (QOpMyaupoBaTh  IPOBEPSEMBIC
MPENNONOKEeH!s, COOMpaTh  YCTAHOBKY U3  IPEIIOKEHHOIO

060pyI[OBaHI/I$I, 3allMCbIBATh XO/J OIIbITAa U (I)OpMy.TII/IpOBaTL BBIBOAbI

1.10

BBIMIOJHATH MpPSMble MU3MEPEHHUS C HCIOJIb30BAHHWEM aHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMKUCHIBATh MOKAa3aHUS MPUOOPOB C YYETOM

3aJ]aHHON a0CONIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

OPOBOJUTH  MCCIENOBAaHUE  3aBUCHUMOCTH  OAHOW  (u3Hueckon
BEJIMYHUHBI OT JPYro C MHCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOTO HCCIEAOBaHUS, COOMpATh
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAYs MPEAIOKEHHOMY IJIaHy,
(bUKCHPOBATH PE3yJbTATHl MOIYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TPapHKOB, JeJIaTh BHIBOJIBI

110 pe3yJibTaTaM UCCIIEA0BaHuUs

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKUX BEIWYMH, CIenys
NPEIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUN U3MEPEHUI coOHpaTh
DKCIIEPUMEHTAJIBHYK0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIIMYHUHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Impu pabore ¢

nabopaTopHbIM 000pyI0BaHHUEM

1.14

yKa3plBaTh ~NPUHIUNBl  ACHCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JCUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO MX ONHMCaHUS,
UCTONB3ys 3HAHMA O CBOMCTBaXx (U3MYECKUX SIBICHUH U

HCO6XOI[I/IMLIG (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMepax)
MPAaKTUYECKOT O UCITIOIb30BAaHUS (PU3NUECKUX 3HAHUH B TOBCEAHEBHON
KU3HM i1 oOecrieueHuss O€30MAaCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'II-O,[[6HI/I$I HOPM 35KOJIOTHYCECKOI'0 ITOBCACHUS B OKp}I}KaI-OH_[eﬁ cpeac

1.16

OCYILLIECTBIIATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM W NMYTEM CpPaBHEHUS pa3IMYHbIX HMCTOYHUKOB
BBIIETATh MHQOpPMAILMIO, KOTOpas SBJISETCS NPOTUBOPEUMBON WM

MOXXET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh pu BBIIIOJTHEHUU y4eOHBIX 3aaHui
HAyYHONIONYJSIPHYIO  JIUTEpaTypy  (pU3MUeckoro  cojaep kKaHus,
CIpaBOYHBIC MaTepHaibl, pecypchl ceTd VIHTepHET, BIajeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, peodpa3zoBaHus UH(POpMauu

U3 OJIHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

1.18

c0O37aBaTh COOCTBEHHBIC KPATKUE NMHUCHMEHHBIC U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOro
COJIep)KaHUsA, B TOM YHCJE MyOJUYHO AETaTh KPaTKUE COOOIICHHS O
pe3ynpTaTax IpPOEKTOB WM YYEOHBIX HCCIECJOBAHUH, HpPU 3ITOM
IpaMOTHO HCITONb30BaTh M3YYCHHBIH TOHATHIHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATh BBHICTYIICHHE MTPE3CHTAINEH

1.19

IIpXU BBIIIOJIHCHUH y‘le6HLIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
00513aHHOCTH B TpynIe B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3a/1a4aMU,
CJIICAWUTH 3a BBIIIOJIHCHHCM IIJIaHa ,[[GﬁCTBHfI, aJICKBAaTHO OLCHHBATDH
COOCTBEHHBIN BKJIaaZ B  JACATCIBHOCTH TI'PYIIIbI, BbICTPAUBATH
KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAs MHCHUC

OKPYXKaIOIINUX

8 KUIACC

Koxa
NpoBepAEMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCII0JIb30BaTh IMMOHATHA

1.2

pas3inyaTrb ABJICHHUA IO OIMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IIICCKOC SABJICHHUC

1.3

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpY’)KarollleM MHpe, B TOM 4Hclie (pU3ndYecKue SBICHUS B MPHUPOJE,
IIPU TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7jadyy B y4eOHYIO, BBIACIATH

CYyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN

14

OIMCHIBaTh HM3yUEHHBIE CBOWCTBA Tel W (hU3MYECKHE SIBJICHUS,
UCTIONB3ysl (U3WYECKHe BEIMYUHBI, TPU ONUCAHWU MPABUIBHO
TPAaKTOBaThb  (PU3MUYECKMH  CMBICH  HUCHOJb3YEMBIX  BEJIMYMH,
0003HaYeHMs M €AUHUIBI (PU3NUECKUX BETUYMH, HAXOJUTh (POPMYIIbI,
CBS3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JAPYrUMHU
BEIMYMHAMH, CTPOMTH  TpadUKd  HM3YYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEIIMUNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
WCIIONIb3Ysl W3Y4YCHHBIE 3aKOHBI, MpPU DTOM JaBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPa’>XCHUC

1.6

OOBSCHTH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTe CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHUX WIIaroB ¢ momompbio 1 — 2 u3y4yeHHBIX CBOWCTBa

¢buznyeckux sBIeHUH, GU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbie 3a1auu B 2 — 3 JEHCTBHUSI, UCIIONB3Ys 3aKOHBI U
(bopMyITBI, CBS3BIBAIONINE (DU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/la4M 3allMChIBaTh KPaTKOe YCJIOBUE, BBISBISATH HEJJOCTATOK
JaHHBIX JJIs pelleHus 3aJa4yd, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HeoOXOoauMble Ul €€ pElIeHUs, IPOBOAUTH pacué€Tbl U CPaBHUBATH
MOJIYYCHHOE 3HAuYeHHe (PU3UYECKOW BEJIMYUHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIU
(bU3n4EeCKUX METOJ0B, UCIIOJIb3Ys OIMCAHUE UCCIICAOBAaHMS, BBIIEIATD
[IPOBEPAEMOE MPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTH IOpPsAKa

MMPpOBCACHUA UCCIICIOBAHUS, NCTIATh BbIBOIbI

1.9

HOPOBOJUTH ONBITBl IO HAOMIOAEHUIO (PU3MUECKUX SIBICHUH WU
¢usnyeckux  CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBbIE

NpPEINOIIOKEHUs, COOMpaTh  YCTAHOBKY M3  TNPEIIOKEHHOTO




06OPYI[OB8.HI/I$I, OIIMCBIBATh X0 OIIbITa U (bOpMyJ'IHpOBaTL BBIBOAbI

1.10

BBIIIOJIHATE IIPAMBIC H3MEPEHUSA C HCIOJB30BAHHUEM aAHAJIOI'OBBIX
HpI/I60pOB 1 JaTYHUKOB (1)I/ISI/I‘I€CKI/IX BCJIMYNH, CPABHHUBATDL PE3YyJIbTATHL

U3MEPEHHI ¢ yU4€TOM 3a/IaHHOM a0COTIOTHON MOTPEITHOCTH

1.11

MPOBOAUTH  HCCIEAOBAaHWE  3aBUCUMOCTH  OJHOM  (u3myeckoi
BEJIMYUHBI OT JPYrod C HCIOJb30BAHUEM NPSIMBIX H3MEPEHUMN:
IUTAHUPOBATh HCCIIEOBAHUE, COOMpAaTh YCTAHOBKY M BBINOJHATH
U3MEpEeHHs, Ccleays  MpeajoXKEeHHOMY  IulaHy, (UKCHPOBATh
pe3yapTaThl MOMYUYEHHOM 3aBHCHUMOCTH B BHJE TaOMUIl U rpadukos,

ACJIaTh BbIBOALI IO PE3YyJIbTATAM HCCICAOBAHUA

1.12

IMPOBOINTH KOCBCHHBIC U3MEPCHUA (bI/ISI/ILIeCKI/IX BCJIIMYNH:
IJIaHUPOBATh U3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY,
[ (S13% HpGI[HO)KGHHOfI HWHCTPYKOHUHU, W BbIYUCIATL 3HAYCHUC

BCJINYHHBI

1.13

CO6J'IIO,Z[aTB npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUNbBI JIEHCTBUA W3YYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOWMCTB C OINOPOM HAa HMX ONMCAHUSA, HCIOIb3Ys
3HaHHWA O CBOWCTBAaX (U3NYECKUX SABJIEHUH U HEoOXOJUMbIe

(bu3UYecKre 3aKOHOMEPHOCTH

1.15

pacno3dHaBaTbh IMPOCTBIC TCXHUYCCKUC yCTpOI\/JICTBa N U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUYCCKHUX ueneﬁ C IIOCICAOBATCIIbHBIM W IIapaJlJICIIbHBIM
COCANMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX LENen

1.16

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMeEpax)
MPAKTUYECKOT O UCTIONB30BAaHMS (PU3NUECKUX 3HAHUHA B IMOBCEJHEBHOM
KU3HM Ui obOecrieueHuss O€30MacCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B oxpyxcalomeﬁ cpeac

1.17

OCYILIECTBIIATH MOUCK MHPOpMAMK (PU3HUECKOTO COEPKaHUS B CETU
WuTepHeTr, Ha OCHOBE HMEIOUIMXCA 3HAHUNW U TYTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HMCTOYHUKOB BBIICIATh HH(POPMAIUIO, KOTOpas

SIBIISIETCS IPOTUBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOM

1.18

HCIIOJIB30BATh TIPpHU  BBINIOJIHCHUHA y‘{C6HBIX 3aJdaHui HAay4YHO-




MOMYNAPHYIO JIUTEPATypy (DU3HUECKOTO COAEpIKAHHS, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; Bianerb npuémamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHOOpPMAIIMU U3 OJHON

3HAKOBOIl CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHAE YCTHBIE COOOIICHMS,
00001mmass nHPOpMaIUI0 W3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
COJlep’KaHusl, B TOM 4YHCIIe NyOIWYHO MPEICTABIATh PE3YAbTAThI
MPOEKTHOW WJIM HUCCIENOBATENbCKOM JEATEIBbHOCTH, NPU ITOM
IPAMOTHO MCIOJIBb30BaTh M3YYCHHBIM NOHATHMHBIA anmapar Kypca

(buU3UKH, COMPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaI[ei

1.20

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M MCCIEIOBAaHUNA (DU3NYECKUX
MIPOLIECCOB PaCHpeeaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTABJICHHBIMHA  3a/la4aMHU, CIECIUTH 3a BBIIOJIHCHUEM ILIaHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIaJ B JCATEIBHOCTb TIPYIIbI, BBICTPaUBaTh
KOMMYHUKATUBHOE  B3aUMOJEWCTBUE,  MpPOSBIAA  T'OTOBHOCTh

pazpemaTb KOHQJIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BATh N3YYCHHBIC ITOHATUA

1.2

pa3inyaTrhb ABJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/IT~I€CKOG SIBJICHHC

1.3

pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUECKUX SBJICHUHA B
OKpY’KaloIlleM MHpe, B TOM 4Hucie (U3HUECKue SBICHHUS B MPHPOJE,
IIpU TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBLACIATH

CyILIECTBEHHBIE CBOMCTBA (IpU3HAKHN) (PUINUYECKUX SIBICHUN

14

ONUCHIBATh H3YYEHHBIE CBOHCTBA Tel M (U3MUECKUE SIBJICHMUS,
UCHONB3ysl (PU3MYECKHE BEIMYUHBI, I[PU OINUCAHUU IPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICI  HCHOJB3YEMBbIX  BEJIUYMH,
0003HaYeHHS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTh (hOPMYIIBI,

CBSI3BIBAIOIIME JIAHHYIO  (DU3WYECKYI0 BEJIMYMHY C JPYTUMH




BCINYNHaAMU, CTPOUTH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEH

(bU3HYECKUX BETUINH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI,
WCIIOJb3ysl HW3YYCHHBIE 3aKOHBI, NpPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXCHHE

1.6

O0BACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTyallud IPAaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 2
— 3 JOruyecKMX MIaroB C IMOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBa

¢bu3nUecKux ABICHUH, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THble 3aJa4yM (OMMparollyecss Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCIOIB3ySd 3aKOHBI M (POPMYJBI, CBS3BIBAIOIINE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajiW3a YCIOBUS 3aJayu
3allACBIBaTh KPAaTKOE YCJIOBHME, BBIABIATh HENOCTAIOIIHAE WM
U30BITOYHBIE IaHHBIE, BBIOMPATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBbIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATUCTHUYHOCTH

MOJTYYEHHOTr'0 3HAYCHUS (PU3NIECKON BETMUNHBI

1.8

pacnno3HaBaTh HpOGJIeMBI, KOTOPBIC MOKHO PpCIINTb HOpU ITOMOIIU
(1)I/I3I/I‘ICCKI/IX MCTOAOB, MCIOJIB3YA OIMMMCAHUC HCCIICAOBAHNSA, BBIACIIATH
MMPOBEPACMOC TIPCANOTO0XKECHUC, OLCHHMBATHL IMPABUJIBHOCTE IIOpSAKa
MNpOBCACHUA HCCICOOBAHUS, MACIATb BbIBOJbI, HWHTCPIPECTUPOBATDH

PE3yIbTaThl Ha6J'IIOI[eHHI>i 1 OIIBITOB

1.9

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WIN
(Gu3n4ecKuX CBOMCTB TeNl: CaMOCTOSTENIbHO COOMpPAaTh YCTAaHOBKY M3
U30BITOYHOr0 Habopa 00OpYJOBaHUS, OMUCHIBATH XOJI ONBITA U €ro

pe3yabpTaThl, GOPMYJINPOBATH BHIBOIBI

1.10

MPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHI,
OIIpeNeNisis CpelHee 3HaueHHe H3MepsieMol BenuduHbl ((poxycHoe
paccTostHUE coOuparoiel JHH3bI), 000CHOBBIBATH BBIOOp crioco0a

HU3MepeHusl (M3MEPHUTEIILHOT0 TPUOOopa)

1.11

MPOBOJNUTH HCCIIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKHX BEJIUYUH C
UCTIOJIB30BaHUEM MPSAMBIX M3MEPEHHI: IIIaHUPOBATH MCCIEOBAaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThbl

HOJIy‘-ICHHOfI 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCINMYHUH B BHJC Ta6JII/II_[I/I




Fpa(I)I/IKOB, ACJIaThb BBIBOABI IO PE3YyJIbTATAM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (PU3MUECKUX  BEIMYMH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHUs, CIIeays MPEUIOKEHHON WHCTPYKILHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI WM AHAIW3UPOBATH IIOJyYECHHBIC

pPe3yAbTATHI C YYETOM 33IaHHOM MOTPEITHOCTH U3MEPEHHI

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢

nabopaTopHbIM 000pyI0BaHUEM

1.14

pa3inyaTth OCHOBHBIC MPH3HAKH W3YYEHHBIX (DU3MUYECKHX MOJEICH:
MaTepuaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK
CBeTa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas

MOZCIJIb ATOMHOT'O sJApa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Yy4EHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHUCAHUSA, HCIONb3Ys
3HaHHUSA O CBOWCTBAaX (UBNYECKUX SBIEHUH U HEOOXOIUMbIe

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOIMUYECKUX MPOLECCOB NPHU PEUICHHH Y4eOHO-TPAaKTUYECKUX
3ajay, ONTUYECKUE CXEMBI JUIsSl IOCTPOECHUS U300paXKEHNH B IIIOCKOM

3epKajie u coOuparomieii TMH3e

1.17

MPUBOANTh TPHUMEPHl (HAXOAUTh HWHQOpPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCIIOJIb30BaHUS (PU3NYCCKUX 3HAHHI B TOBCEIHEBHOM
KU3HU Juia  oOecrieueHHuss O€30MacHOCTH Tpu  OOpamieHuud ¢
npuOopaMu U TEXHUYECKMMU yCTPOWCTBAMHU, COXPaHEHUS 3/I0POBbS U

cOOII0IGHHS HOPM DKOJIOTMUYECKOr O MOBEICHHS B OKpYKarolle cpefe

1.18

OCYIIIECTBIISATH MOUCK HHPOpMAHH (HU3HUIECKOTO CONEPIKAHUS B CETH
WNutepuer, camocToATenbHO (OpMyIUpysh TOMCKOBBIM  3aIpoc,
HaxOOUThb IYTH  ONpPENENEHHs  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(OpMAIIUU Ha OCHOBE MMEIOIIMXCS 3HAHUM M JOMOTHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJIb30BaTh IPU  BBINOJHEHMM Y4YEOHBIX 3aJaHUA  Hay4dHO-
HOMYJSIPHYIO JTUTEPATypy (HU3UUECKOrO COACP)KAHUS, CIPABOYHBIC
MaTepuainbl, pecypchl cetu VIHTepHeT; BiaxeTh HpuéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OJHOU




3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OocHOBe HHGOpPMAIUU M3 HECKOIbKUX HMCTOYHHMKOB (PU3HMUECKOro
coJiepKaHusA, MyOIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHON WIIH
UCCIIEOBATENILCKOM  JEATENIbHOCTH,  TMPH  3TOM  TI'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4yaeMoro pasjesa
GU3MKM W COMPOBOXIATh BBHICTYIUIGHHWE MpEe3eHTaluell ¢ y4éTom

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUU YYE€OHBIX MPOEKTOB M HCCIENOBAaHUIN (U3NUYECKUX
MPOIIECCOB PACHpPEeNnsaTh 0OS3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM  3a/layaMH, CJIEIUTh 33 BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBAaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JCATENBHOCTh TPYIINBL, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCWUCTBUE,  IPOSBISAS  T'OTOBHOCTH

pa3pemiaTh KOHQJIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
paznena

Kon

3JEMECHTA

IIpoBepsieMble 3J1eMEHTBI COIePKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

11

®uszuka — Hayka O npupoae. SBJIEHHS NPUPOIBI.
@usznueckue  SABICHUSA: MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

@usnueckne BeMMYUHBL. V3MepeHne — (QHU3MUECKHX
BenuuuH.  Dusmueckue  npubopel.  [lorpemHocTh

n3MepeHuil. MexxayHapoHas CUCTEMa €IMHUIL

1.3

EcrecTBeHHOHay4YHBIi METOJ IO3HAHMS: HaOJIOJECHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
HKCIEPUMEHT [0 MPOBEpPKE THUIOTE3, OOBbACHEHHE

Ha6J'IIO,Z[aCMOFO SABJICHHUA

14

Onucanrie GU3NIECKUX SIBJICHUM C IIOMOIIBI0 MOJIEIEH

1.5

[IpakTueckue paboThI:
N3MepeHne paccTossHUM.
H3mepenne o6bEMa )KUIKOCTH U TBEPAOTO Tena.
Onpepenenne pa3MepoB MajIbIX Tel.
N3mepenne Temriepatypbl pU TOMOIIH KHIKOCTHOIO

TEPMOMETPA U AATYMKA TEMIIepaTyphl

ITEPBOHAYAJI

bHBIE CBEJIEHNM A O CTPOEHNU BEHIECTBA

2.1

CTpOCHI/Ie BCIIECTBA: AaTOMbBI MW MOJICKYJIbI, HX
pa3MCEphI. OHBITBI, JOKa3bIBAOMUEC AOUCKPCTHOC CTPOCHUC

BE€IICCTBaA

2.2

JBmwxenne yactun BemectBa. CBs3b  CKOPOCTHU
JBW)KEHUS  4YacTULl C  Temmeparypod. bpoyHoBckoe

IBUKEHUE, TUPDY3Hs

2.3

B3aHMOH€ﬁCTBH€ YaCTHIL BCIICCTBA: MMPUTAKCHUEC U

OTTAaJIKUBaHHUE




AFpeFaTHBIe COCTOsIHMA BCHICCTBA: CTPOCHUC T'a30B,

xKuakocte U TBEPABIX  (KPUCTAIUIMUECKHMX)  TEll

2.4 B3anMoCBsI3p MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSAX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUIN BOBI

[TpakTuyeckue paboOTHI:
Onenka [uamerpa aromMa METOIOM psioB  (C
ucIoyib3oBaHueM (hororpaduii).

2.6 OnbITl 1O HAOMIOJCHUIO TEIUIOBOIO PACHIMPEHUS

ra3os.
OnpiTel 1O OOHapyXXEHWIO0  JEHCTBUS  CHII

MOJICKYJEIPHOI'O ITPHUTSKCHU S

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUJKEHHE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBUKECHUE
3.9 Cxkopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
' JBWKEHUH. Pacy€T myTn U BpEMEHH IBUKEHHUS
SlBnenune uHepumu. 3akoH uMHepuuu. B3aummopeiicTBue
3.3 TeJ Kak MpUYMHA U3MEHEHUs CKOPOCTH JBUKEHUS Tell.
Macca kak Mmepa UHEpTHOCTH TeJia
34 [InotHocts  BemectBa.  CBSA3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIeCTBA
3.5 Cuiia KaKk XapakTepucTUKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumbl ¢
' MOMOIIIbIO THHAMOMETpa
37 SBnenue TaTOTEHUA M cuia TshKecTH. Cuuta TSKECTH
' Ha Jpyrux rianerax. Bec tena. HeBecomocTh
38 Cuna tpenusa. TpeHue CKONbXEHUS U TPEHUE TOKOA.
' Tpenue B mpupoJie U TEXHUKE
3.9 CrnoxeHue Cuil, HaNpaBICHHBIX IO OAHOM MPSMOM.
' PaBHozeiicTBYIOIIAs CHIT
310 [TpakTuyeckue pabOTHI:

OmpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBUKEHUS




(wrapyka B OKHMAKOCTH, MOJETH  DJIEKTPUYECKOIO
aBToMoOmWIA M Tak janee). OmnpeneneHue cpenHen
CKOpPOCTH CKOJIBXKEHMsI Opycka WIM LIapuKa 1O
HAKJIOHHON  miockoctu.  OrmpeneneHue  IUIOTHOCTH
TBEPIIOTO Tena. OnbITHI, JEMOHCTPUPYIOLME
3aBUCUMOCTh PACTsDKEHUS (Iedopmanun) MpyKUHBI OT
NPUIOKEHHOW  cuibl.  OMBITBL,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBXKEHMsI OT Beca Tejla U

XapaKTepa COIMPUKACAOIMUNXCA HOBerHOCTeﬁ

@dusnyeckue SBJICHUS B MPUPOJIE: IPUMEPHI JIBUKEHUS C
3.11 Pa3IUYHBIMUA CKOPOCTSIMH B JKHBOW M HEXUBOM MPHUPOIE,

JIEMCTBHUE CUJIBI TPCHUA B IIPUPOAC U TCXHUKC

3.12 TexHuyeckue yCcTpoicTBa: AMHAMOMETP, MOJIIUITHUKH

TIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 11 TA3OB

Hasnenne TBEpAoro tena. CrocoObl YMEHBUICHUS U

1 YBEJIIMYEHUS 1aBJICHUS
12 JlaBrienue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEeMIIepaTyphl
43 [lepenaua naBneHUs TBEPABIMH TelaMH, KHAKOCTIMHU U
' razamu. 3akoH [lackans. [ITHeBMaTHUeCKe MaIIMHBI
3aBUCHUMOCTh  JaBIIEHUS KHUJAKOCTH OT TJIYOUHBI
4.4 I'unpocrarnueckuit mapagokc. CooOImaroIuecs: CoCyIbl.
['unpaBnnyeckue MeXaHU3Mbl
Atmocdepa 3emin u atMmochepHoe naBiaeHue. Ipuannbl
A5 CYIIECTBOBAHMS BO3AYIIHON oOomouku 3emiu. OmbIT
' Toppuueniau. 3aBUCUMOCTb aTMOC(EPHOro IaBIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 W3mepenue atmocdepHoro masnenus. Ilpubopsr s
' U3MEpEHHs aTMOC(EPHOTrO J1aBJICHUS
JlefictBre KUAKOCTM W ra3a Ha INOIPYyKEHHOE B HHX
4.7 Teno. BrlTankuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3nyxonnaBanue

4.9 [TpakTnyeckue paboThI:




HccnenoBanue 3aBUCHMOCTM Beca Telna B BOIE OT
o0béMa MOrpy)KEHHOM B JKUIKOCTb 4YacTU Tela.
OrnpenieneHne BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIONIEH Ha
TENOo, MNOrpyk€HHOe B  JKHOKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUIIBI, JNEUCTBYIOLIEH
Ha TEJIO B JKMJIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKHUBAIOLIEH
CHJIBI, AEUCTBYIOLIEH Ha TENO B JKUAKOCTH, OT 00BEMa
MOTrPYKEHHON B KUIAKOCTb YaCTU Tejla U OT ILNIOTHOCTH
skuakoctd.  KoHcrpywpoBanue — apeoMmerpa  WIH

KOHCTPYHUpOBaHME  JIOAKM M  OIpelelieHue e

TPY30IOIbEMHOCTH

@dusnyeckue  SABJIEHUS B INPUPOAE:  BIUSHUE
4.10 aTMoc(epHOro JaBJICHUs Ha )KUBOW OPraHU3M, IJIaBaHUE

pBIO

TexHuueckue ycCTpoilcTBa: cOOOMIAIOIIKECS COCYABI,
411 YCTPOICTBO BOAONPOBOAA, T'MAPABIMYECKUN Ipecc,

MaHOMeTp, OapoMeTp, BbICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, SHEPI'MA

5.1 Mexanudeckas pabora
5.2 MexaHudeckasi MOIITHOCTD
5 3 [IpocThie MeXaHWU3MBI: pblUar, OJIOK, HaKJIOHHAas
' I0cKOCTh. [IpaBuiIo paBHOBeCHs pbyara
54 [TpuMeneHue npaBuiia paBHOBECHS pblyara K 0J0Ky
«3omotoe  mpaBuio»  MexaHuku.  KoadpduuueHt
55 IIOJIE3HOTO IEHCTBUS MEXAHU3MOB. [TpocTrie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast YHEPTUH TEJa, OTHATOTO Haa 3eMIEN
5.7 Kunernueckas sneprus
5 g [Tomnass mMexaHW4Yeckas >HEpPrusi. 3aKOH HM3MEHEHUS U
' COXPAaHECHUS MEXaHHYECKON SHEPTUH
5 9 [TpakTrueckue pabOTHI:

Onpenenenne  pa®OTbl  CHJIBI  TPEHHsS  TIpU




PAaBHOMEPHOM  JBMJKCHUM TeJla MO TOPU30HTAIBHOU
IIOBEpPXHOCTU. MccenoBanne yciioBUl paBHOBECHsI pblyara.
H3amepenne KIIJl nakmonHoM mmockoctu. M3yyeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHCPIUHn

duzndeckue SIBICHUS B npupoac: pbldaru B TCJIC

5.10
YyeJioBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABMKHBIA U
511 HETOIBMKHBIA OJIOKH, HAKJIOHHAS IIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMbIe 3JIeMeHTHI COEPKAHUS
paszjiena 3JIeMeHTAa
TETIJIOBBIE ABJIEHUA
OcCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUM CTPOEHHUS BemlecTBa. Macca H  pa3mepsl
' Mojekyl.  OmbIThl, MOATBEPKAAIOIIME  OCHOBHBIE
MOJIO’KEHUST MOJIEKYJIIPHOKUHETHYECKOH TeOpUn
Mognenu  TBEPAOro, OHKUAKOTO M razoo0pa3HOro
6.2 cocrosiHuil BemiectBa. Kpucramnmueckue u amop@Hbie
Tena
OObsicHEeHHE CBOMCTB ra3oB, )KUJIKOCTEH M TBEPIBIX TET
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOpUHU
6.4 CmaunBaHUE M KallWJUSIPHBIC SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaThe
6.6 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH>KEHUS YaCTHUI]
67 Buytpennsis sueprus. CiocoObl U3MEHEHHsI BHYTpEHHEH
' DHEPTHHU: TEIUIONepe ada U COBEPUICHHE Pa0OTHI
6.8 Bunel Teronepenadn: TEMIOMPOBOJHOCTh, KOHBEKIIUS,
' U3ITy4CHHE




KomnuuectBo TCIIJIOTHI. Y aenbHas TEIJIOEMKOCTh

6.9
BEIIIECTBA
TemsiooOMEH W TEIJIOBOE paBHOBECUE. Y paBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHue U OTBEp/IeBaHUE KPUCTAIUIMUYECKUX BELIECTB.
' VnenbHas TeroTa IiaBiIeHUs
[TapooOpa3zoBanue u  KoHIeHcamus.  Mcmaperwue.
5.12 Kunenue. VYaenbHas  Temiotra  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYphl KUMIEHUS OT aTMoc(epHOro
JABIICHUS
6.13 Bnaxxnocts BO3qyxa
6.14 DHeprust TOIMBA. Y ieibHast TEeII0Ta CrOpaHus
[Mpunnunsr  paborsl  TemoBbix — auratened  KII/]
6.15 TEIUIOBOI'O JIBUTAaTels. TeIUIOBbIE OBUTATENA U 3allATa
OKpY>KaroIlEen cpebl
3aKOH COXpaHEeHWUsI ¥ MPEBPAIICHUS YHEPTUHU B TETUIOBBIX
6.16
nporeccax
[IpakTuueckue paboThI:
OneiTbl MO OOHApYXEHUIO  JEHCTBUS  CHI
MOJIEKYJISIPHOTO TIPUTSKCHHUSL.
OnBITH MO BBIPAIIMBAHUIO KPUCTAJJIOB MOBAapEHHOM
COJIM MJIU caxapa.
OnbITel 10 HAOMIOJEHUIO TEIJIOBOIO PACHIMPEHUs
ra3oB, JKHJIKOCTEW U TBEPABIX TEIN.
6.17 Omnpenenenue AaBlieHUs BO3AyXa B OalsIOHE MINPHULIA.

OnbITEL, JEMOHCTPUPYIONINE 3aBUCHUMOCTH JIaBJICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUs WIH OXJIaKICHUSI.

IIpoBepka rumnore3sl JUHEWHOW 3aBUCHUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUUYECKOH TpyOKe OT
TeMIIepaTyphbl.

Halnronenne n3MeHeHuss BHYTpeHHEH SHEPTUM Teja B
pe3ynbTaTe TeIonepeaayu U paboThl BHEITHUX CHIL.

HUccnenoBanue SIBJIEHUS TEILIOOOMEHA npu




CMEIIMBAHUU XOJIOJHOU U TOPSUYEH BOJIBI.

OrmnpeneneHne KOJIMYECTBA TEIUIOTHI, TOIYYEHHOTO
BOJIOM TMpH TEMmIOOOMEHE C HarpeTbiM METATHYECKUM
IIUTHH]IPOM.

Omnpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCapeHus.

OrnpezeneHne OTHOCUTEILHON BIAKHOCTH BO3/TyXa.

Onpenenenue yaenbHON TEMIOTH IUIABICHUS JIbJIA.

OusnuecKkue SABICHHS B MPUPOJAE: TOBEPXHOCTHOE
HATSDKCHWE W KaWUIAPHBIE SIBJICHUS B TIPUPOJIE,
6.18 KpUCTAJUIBl B Ipupoje, ndiydeHue ConHua, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpU3bI, 00pa30BaHUE POCHI, TYMaHa,

HWHes, CHETa.

TexHuyeckue  ycTpoWCTBA:  KallWJUIAPBL,  IPUMEPHI
UCIIOJIb30BaHUsI KPUCTAIOB, JKUJKOCTHBI TEPMOMETD,
6.19 JaT4uK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpbI, ICUXPOMETpP, MapoBas TypOHHA,

ABUT'aTC]Ib BHYTPCHHCT'O CTOpAHUA.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1 OnekTpusaius Tei. J[Ba poaa 371eKTpUUECKUX 3apsi0B

B3aumonelictBue 3apspkeHHbIX  Tell.  3akoH Kymona
7.2 (3aBUCUMOCTH CHJIBI B3aMMOJACHCTBUS 3aPSKEHHBIX TNl OT

BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMH )

Onekrpuueckoe nosue. Hanpsyx€HHOCTh 3JIEKTPUUYECKOro
7.3 noist. [IpyHIMI Cynepno3uLuu 3JIEKTPUYECKUX TMosei

(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. OJEeMEHTapHbIN

7.4 anexTpudeckuii 3apsaa. Crpoenue aroma. [IpoBomHMKN U
TDJICKTPUKA
7.5 3aKOH COXPAaHEHHUs JIEKTPUUYECKOT0 3apsiia

SHCKTpI/I‘{CCKI/Iﬁ TOK. YcaoBus CYIICCTBOBAHUSA
7.6

SJICKTPHUYCCKOI0 TOKA. W cTOYHUKH TTOCTOSSHHOT'O TOKAa




I[eﬁCTBHH QJICKTPHUICCKOIO TOKa (TCHJ'IOB 0oc,

7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKHUI TOK B

JKHJIKOCTSX M rasax

OnekTpuyeckas 1enb. Cuia Toka. DJIEKTPUYECKOE
7.8

HaIpsKEHUE
29 ConpotuBieHue MIPOBOJAHUKA. VYnenbHoe

COMPOTHUBJICHNE BEIECTBA
7.10 3akon Oma /151 ygacTka 1enu

[TocnenoBarenbHOe ©  MapauieIbHOE  COCIUHECHHE
7.11

MIPOBOJTHUKOB

PaGora M MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNeKTpuYecKrue e U MOTPEOUTENH SIEKTPHUSCKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanne

IToctossHHBIE Mar#auThl. B3amMmognelcTBHE MOCTOSTHHBIX
7.14

MarduToB

MarautHoe 1mone. MarHuTHOe HoOiIe 3eMIM U €r0
7.15

3HaYEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 1oJI€ 3JIEKTPUYECKOT O TOKA.

[IpuMeHeHue PJIEKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJISI Ha TMPOBOJAHUK C TOKOM.

DJIeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Mcronb3oBaHue
7.17

AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWMCTBAaX M Ha

TpaHCHopTe

OILBITEHI ®dapages. SIBnenue 3JIEKTPOMAarHUTHON
7.18

naaykuuu. [Ipasuio Jlenna

DneKTporeneparop. Crioco0mr TTOJTYICHHUS
7.19 3JIEKTPUYECKOM  SHEPIHH. DNEeKTpOCTaHIMM  HA

BO300HOBJISIEMBIX UCTOUHUKAX YHEPTHH

[IpakTuueckue pabOTHI:
7.20 OnBITH 110 HAOTIOICHUIO JICKTPU3AIUN TET WHIYKIHEH

U IIPU COIIPUKOCHOBEHUMU.




WccnenoBanue nAelcTBUA 3JIEKTPUYECKOTO IO  HA
IMPOBOJHUKH U JUIJICKTPUKHU.

COopka u mpoBepka pabOTHl AIEKTPUUYECKON IEnu
MOCTOSTHHOT'O TOKa.

W3mepeHne u perymupoBaHue CUIIBI TOKA.

H3mepeHne u perynmpoBaHUe HAIPSAKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYLIETO Yepes
pe3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpPA U HAIPSLKEHUS
Ha pe3HcTope.

OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCHUMOCTH
JJIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro
JUIMHBI, TIJIOLIa/Id TONEPEYHOro CEYEHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HANpPsODKEHUW  TIpHU
MIOCJIEA0BATEIbHOM ~ COEIUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia [Uisi CUJIbl TOKA MPH MapajlieIbHOM
COeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJEKTPUYECKOT0 TOKa, HUAYHIEr0 4epe3 Pe3ucTop.
OmnpeneneHne  MOIIHOCTH — JJEKTPUUYECKOTO  TOKa,
BBIIICIIIEMON Ha pe3uctope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKa, UAYLIETO YE€pPEe3 JIAMIIOUKY, OT HAIPSHKEHUS
Ha Hell. Onpenenenue KI1J] narpesatens. Mccnenosanue
MarHUTHOIO B3aWMOJCWUCTBUSI TOCTOSIHHBIX MarHHUTOB.
I/I?;y‘-ICHI/IC MAardvTHOI'O I10JIA IMOCTOAHHBIX MArHuTOB IIpU
ux oObenMHeHMM M pasjeneHud. MccnenoBaHue
JIEUCTBUSA DJIEKTPUUECKOr0 TOKA HA MarHUTHYIO CTPENKY.
OnbIThI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  CHJIBI
B331/IMOI[€IZCTBH$I KaTylIKu ¢ TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIeHUS TOKa B Karymike. M3yueHue

,Z[GflCTBI/ISI MAarouMTHOrO IoJjid Ha HOPOBOJHHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
3JIEKTPOABUTATES. H3mepenne KII
3JIEKTPOJIBUTATEIBLHON YCTaHOBKH. OnbIThI o

HNCCICOOBAHUIO SBJICHUA 3H€KTpOM3,FHHTHOﬁ HWHIAYKIUHA:




HCCIEIOBaHUE HW3MEHEHHI 3HAYCHUS H HaIllpaBJICHU

HHAYKIIHOHHOI'O TOKa

7.21

®dusnyeckue SBJICHUS B TPUPOJE: DIIEKTPUUECKHE
ABIIEHUST B  atMocepe, DIIEKTPUYECTBO  HKUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, ApPei] MOIIOCOB,
POJIb MAarHUTHOT'O TOJIS IS SKU3HU Ha 3emiie, MOJspHOe

CHUAHUC

7.22

TexHuuyeckue yCTpOMCTBA: 3JJIEKTPOCKOI, aMIIEPMETD,
BOJITMETP, PEOCTaT, CYETUUK DJICKTPUUECKOH SHEpruw,
3JIEKTPOOCBETHTENIbHbIE ~ MPHUOOPBI,  HarpeBaTelbHbIC
3EKTPONPUOOpPHI (mpumepsI), 3JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb

IMOCTOAHHOI'O TOKAa, rCHEPATOP MOCTOAHHOI'O TOKaA

9 KJIACC
Kon
Kon snemenrta [IpoBepsieMbie 3JIEMEHTHI COIEPIKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuueckoe JBH)KEHME. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTEIIBHOCTh MEXaHUIECKOTO JBUKCHHUS
8.3 PaBHOMEpHOE MPSIMONMHEHHOE IBUKCHHE
HepasHomepnoe MPSIMOJIMHEIHOE JBUKCHHUE.
8.4 CpemnHsass ©U  MrHOBEHHas  CKOPOCTh  Tela  TpuU
8 HEPaBHOMEPHOM JIBUKCHUHU
8.5 Yckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEWHOE
' JIBUKCHHC
8.6 CBoboanoe naaenue. OnwiTel ["anumnes
PaBHOMEepHOE nBMKEHHE MO OKpYKXHOCTH. [lepuon u
8.7 yactoTa oOpamienus. JluHeilHas u yrjaoBas CKOPOCTH.
[leHTpOoCTpEMUTEIIBHOE YCKOPEHUE
8.8 [TepBrrii 3akoH HproToHA




8.9

Bropoii 3akon Herotona

8.10 Tpertnii 3akon HeroToHa
8.11 [TpuHUMIT CYyNEPTIO3ULIUU CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cuia TPEHUS CKOJIBXKEHMS, CHIIa
' TPEHUs TIOKOsI, IPYTUE BUJIbI TPEHUS
8.14 Cuna TsSKECTH M 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHue cBOOOHOIO MageHUs
8.15 JBuxenne  munaHer  Bokpyr  Connma.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku
PaBHoBecue  marepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPIOE TEJIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEINIEHHOM OCBIO
' BpameHuss. MomeHT cwibl. LleHTp Tsxectn
8.18 Nmnynsc tena. M3menenue ummyinsca. IMmynbsc cuiisl
8.19 3aKOH COXPAHEHHUs UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.99 PaGora cun TsbkecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboThl
8.93 [lorennuanbHass SHeprus Tena, IOIHATOIO  Haj
' IIOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHManpHast YHEPTUSI CIKATOU MPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHMYECKOHN
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUUYECKOW IHEPTUU
[IpakTryeckue paboThI:
Omnpenenenue cpeaHell CKOPOCTU CKONBKEHHSI Opycka
WIM JBUKEHUS IlIapUKa 10 HAKJIOHHOM IJIOCKOCTH.
8.97 OmnpezneneHue yCKOpeHHs Tena IMPH PaBHOYCKOPEHHOM

JIBYOKEHUH 110 HAaKJIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBUJKEHUHU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumores3bl: €clid NpPU PaBHOYCKOPEHHOM




JIBIDKEHUHM 0Oe3 HayallbHOM CKOPOCTH MYTH OTHOCSTCA
KaKk psJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHITBI TPEHHSI CKOJBKEHUS
OT CWUJBl HOpMaJbHOrO JaBieHus. OnpeneneHue
KodpUIMEeHTa TpeHUs CKolbkeHus. OnpeneneHne
KECTKOCTH TpyXuHBL. OmnpeneneHne padOTBI  CHIIBI
TPEHUST TIPU pPaBHOMEPHOM [JBW)KCHHUU Teja IIO0
TOPU30HTAJIBHON MOBepxHOCTH. OnpezeneHue padoThI
CUIBl  yOPYrOCTH  Ipu  IOABEME  Ipy3a  C
WCTIONB30BAaHUEM  HETOJBIKHOTO M TIOJBH)KHOTO

OJIOKOB

duznueckue IBICHUS B pupoAc: NpHUJIIMBbI U OTJIMBBI,

8.28 nBwkeHne turaner CONHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBIKEHUE KUBBIX OPTaHU3MOB
8.29 TexHudeckue  yCTpOMCTBA:  CIMAOMETP,  JAaTYUKH

IMOJIOXKEHU S, paCCTOAHUA U YCKOPECHU A, PAKCThI

MEXAHUWYECKUE KOJIEBAHMA 11 BOJIHbI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapPaKTCPUCTUKU

o KoJIeOaHUI: IepHOJI, 9acTOTa, aMILIUTY 1a
9.9 Maremarnuyeckuit u IIPYKUHHBIN MasTHUKH.
' [IpeBpaienue suepruu Ipu KosuedaTeIbHOM JIBUKEHUN
03 3aryxaromue kosneOaHus. BbIHyXIeHHble KoneOGaHMs.
' Pesonanc
Mexanunueckue BosHbl. CBOMCTBa MEXaHUUYECKUX BOJIH.
0.4 [IpononeHble W MOMepeuHble BONHBL. J[nHHA BOMHBI U
' CKOpPOCTb €€ pacinpocTpaHeHus. MexaHn4ecKue BOJIHBI
B TBEP/IOM TeJie, CEHCMUYECKUE BOITHBI
9.5 3Byk. 'poMKoOCTh 1 BbIcOTa 3ByKa. OTpaxxeHue 3ByKa
9.6 NudpasByk u ynbTpazByk
[IpakTuueckue padbOThI:
OmnpeneneHne 4YacTOThl W Tepuoja  KoneOaHui
9.7 MaTEMaTHYECKOTr O MasiTHUKA.

OmnpeneneHue 4YacToThl W TNEpUOAa  KojieOaHH

IMPYXUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHUMOCTH — IepHoAa  KojeOaHui
MOJBEIIEHHOTO0 K HUTH TIpy3a OT JJIUHBl HHUTH.
HccnenoBanne 3aBUCHMOCTH — IepHoAa  KojeOaHWi
OpYKMHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTHU nepuosa Kosie0aHui rpysa,
MOJBEIIEHHOTO K HHUTH, OT MacChl Ipy3a M KECTKOCTH

npyxuHsl. M3Mepenue yckopeHust cBOOOIHOrO MaieHus

duznueckue SABJICHHUS B OpupoAc: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUUYECKHE BOJIHBI,
IIYHaMH, X0
9.9 TexHuyeckue yCTpOWCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaFHI/ITHOG I10JIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
10.2 [IIxaJia 31eKTPOMarHUTHBIX BOJTH
103 DnexTpoMarauTHas Tpupoaa cBera. CKOpOCTh CBeTa.
' BonHoBeIe cBOliCTBa cBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yuenne CBOWCTB  DJIGKTPOMArHUTHBIX BOJH C
MOMOIIIbIO MOOMIJIBHOTO TenedoHa
dusnyeckue SBICHHUS B TPUPOJC: OHOIOTHYECKOE
10.5 NeiCcTBUE BHJIUMOTO, yIbTpadrOIETOBOTO "
PEHTTEHOBCKOT'0 U3ITy4eHUN
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AMEKTPOMArHUTHBIX BOJH JJIsi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JlyueBas monens cBera. Mictounuku ceera
11.2 [IpssMonuHEHOE pacpocTpaHEeHUE CBETa
OTtpaxenune ceta. [1nockoe 3epkano. 3akoH OTpaKEHUsI
11 11.3
cBeTa
114 [Ipenomiienne cBera. 3aKoH TPEIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop jydyen B JIMH3E




11.6

OnTthudueckas cucrema (pOToanr[apaTa, MHKpPOCKOIIa U

TCICCKOIIa

11.7

I'maz kak onTuyeckas CcHCTEMa. BJ'II/I30py1(OCTI> u

JaIbHO30PKOCTh

11.8

PasnoxeHue Georo ceera B CIICKTP. OmnrpiTel HeroTOHA.

Cnoxenue CIICKTPAJIbHBIX BCTOB. I[I/ICHepCI/Iﬂ CBCTa

11.9

[IpakTrueckue paboTHI:

HccnenoBanre  3aBUCHMOCTH  yIJla  OTPaKEHUS
CBETOBOI'O JIy4a OT yIJIa MaICHHs.

N3yuenne xapakTepuUCTHUK H300paKeHUs MpeaMeTa B
TUTOCKOM 3€pKaJie.

HccnenoBanre 3aBUCUMOCTH  yIyla MPEOMIICHUS
CBETOBOTO Jyda OT yIJia MaJieHUs Ha TPaHUIE «BO3IYyX —
CTEKIIO».

[TomyyeHnue n300pakeHU C TTOMOIIBI0 COOMPAOIICH
JIMH3BIL

Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTHYECKON
CHJIBI COOMpPAOIIIECH JTUH3HI.

OMnBITHI TIO Pa3I0KEHUIO OEITOr0 CBETA B CIEKTP.

OnbITHl TIO BOCHPHUSATHIO IIBETA MPEIMETOB TPU HX

HaOJI0IEHUY Yepe3 [IBETOBbIC (DUIBTPHI

11.10

dusndyeckue ABJICHUS B IpUpoOAC: 3aTMCHHA COJ'IHI_Ia n
.HYHBI, OBE€Ta TCJI, OINTHUYCCKHEC SBJICHHUSA B aTMocq)epe

(uBeT HEOa, pedpakmus, pagyra, MUPaK)

11.11

Texnuueckue YCTpOﬁCTBaZ OYKH, MEPHUCKOII,

(oroanmapat, ONTUIECKHE CBETOBOJIBI

12

KBAHTOBBGIE

SABJIEHUA

12.1

Omneitel Pesepdopna u mnnaHerapHas MoOJENb aTroMa.

Mognens atroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOIJIOIICHUE CBE€Ta aTOMOM. KBaHTEL

JIuneityaThie CIEKTPhI

12.3

PagnoaxtuBHOCTE. Anb(a, OeTa- u raMmMa-u3TydeHHs

12.4

CTpOCHI/IC ATOMHOI'0  dapa. Hy’KJ'IOHHaSI MOACIIb

aTOMHOr 0 sAapa. M3oromnsl




PannoakTuBHBIE MIpEeBpallICHUA. Hepno;[ nojrypacmaza

12.5
aTOMHBIX S7ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHMsI 3apsAA0BOrO U
' MacCcOBOI'0 YHCET
12.7 OHeprus CBsI31 aTOMHBIX siep. CBsA3b MacChl U SHEPTUHU
128 Peakuuu cunresa u genenus anep. IcTouHukH 3HEpruu
' ComnHiia 1 38631
129 Snepnas oHeprerwka. JlelicTBHUE  paIMOAKTUBHBIX
' W3JIy4eHUI Ha )KUBBIE OPTraHU3MBI
[IpakTuyeckue paboOTHI:
Habntonenue CHJIOMIHBIX W JIMHEHYAThIX CIIEKTPOB
1210 W3IIy4EHHUS.
HccnenoBanne TPEKOB: M3MEPEHUE DHEPIHMM YaCTHUIIBI
10 TOPMO3HOMY ITYTH (110 poTorpadusm).
W3mepenue paanoakTUBHOr O poHa
®usnueckue SABJICHUS B IPUPOJE: €CTECTBEHHBIN
paavoaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 PaIMOAKTUBHOE M3JIYYCHHE TPUPOJHBIX MHHEPAJIOB,
JICCTBUE PpAJUOAKTUBHBIX H3JIYYEHHM Ha OpraHuU3M
YeJloBeKa
12,19 Texnnueckue YCTpOMCTBA: CHEKTPOCKOII,

HHI[HBPIILyaJ'ILHLIﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3VJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUSI

Kon
MPOBEPSIEMOT0
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHNS K NPeAMETHBIM pe3ybTaTaM
0a30BOTr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
NpOrpaMMbl OCHOBHOI0 0011ero oopasoanust Ha ocHoBe PI'OC

[Torumanue pomu  PU3UKK B  HAYYHOM  KapTUHE  MHPa;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOI CBSI3U
U TI03HABAEMOCTH SIBJICHUH NPUPOABI, O POJIM IKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil pomu (UMKA B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHUKM M TEXHOJOrHil, 00 3BOJIOLUU
busznyecKkux 3HAHUN U UX POJU B ILIETIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJE€ POCCHMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IMPOLECCOB OKPYKAIOIIETO

MHpPa, pa3BUTHC TEXHUKU U TEXHOIOT I

3HaHUs O BUJAX Marepuu (BELIECTBO M TMOJE), O JBMKEHUH Kak
croco0e CyIlecTBOBaHUsI MaTeprr, 00 aTOMHO-MOJIEKYIISIPHON TeOpUH
CTpPOCHHS BeIeCTBa, O (U3UYECKOM CYHNIHOCTH SIBJICHHUH MPUPOIBI
(MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS MO OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUIM
B OKpYXalollleM MHpe, BBIAEISAS HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKn)

Bnagenve ocHOBaMM TOHSTHMHOTO ammapaTa W CHMBOJIHYECKOIO
s3bIKa (PU3MKK W UCHONB30BAaHUE WX JUIS PEIICHHs] Y4eOHBIX 3a1ad;
YMEHHE XapaKTepPH30BaTh CBOWCTBA TeJ, (PU3NUYCCKUE SIBICHUS H

MPOIIECCHI, UCTIONB3YS (PyHTaMEHTATbHBIE H SMITUPUUECKHUE 3aKOHBI

YMeHHe OnuChIBaTh HU3Y4YCHHBIC CBOICTBaA TEII U (1)I/I3I/I‘-I€CKI/IC SBJICHHUA,

UCIIONB3Ys (PU3UYECKUE BETUUUHBI

BnageHue ocHOBaMHM METOJOB HAy4YHOTO TIO3HaHUS C y4ETOM
COOFOICHUS TIPaBHJI OE30MMACHOTO Tpyna: HabmroaeHue (PU3NIeCKIX
SIBJICHUI:

YMCHHUEC CaMOCTOSATCIBHO CO6I/IpaTL IKCIICPUMCHTAJIbHYHO YCTAHOBKY




U3 JTaHHOTrO Habopa 00OpynoBaHMs MO WHCTPYKIMH, ONUCHIBATh XOJ
OIIBITA M 3aMKCHIBATH €TO PE3YIbTATHI, (HOPMYIHPOBATH BHIBOKI;
MIPOBEJICHHE MPSMBIX U KOCBEHHBIX U3MEpPEHUN (PU3HMUECKUX BEIHUNH:
yYMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOUpaTh
JKCIICPUMEHTAIIBHYK0  YCTAHOBKY II0 HMHCTPYKLMH, BBIYHUCIATH
3HAQUECHHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJIYYEHHBIE PE3YIbTAThI C
Y4€TOM 33IaHHOM NOTPELIHOCTU PE3YJIBTATOB NU3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIEIOBAaHUM;
CaMOCTOSITENILHO ~ COOMpPAaTh  AKCIEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOJUTH  MCCIENOBAHME IO  UHCTPYKUUHU,  IPEIACTABIATH
MOJTyYEHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJE TaOIUI[ U
rpaMKoOB, yUYUTHIBATh NOTPEUIHOCTH, A€IaTh BBIBOJbI IO pE3yIbTaTaM

HUCCICOOBAaHUA

[ToHnmaHue  XapakTepHBIX  CBOWCTB  (PU3MYECKUX  Mojesen
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIH CTPOCHHUS
ra3oB, J>KMJIKOCTEM W TBEpABIX TeEJ, IUIAHETapHas MOJENIb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOIrO $i/jpa) U yMEHHME NPUMEHATh UX AJs

00BsICHEHHS (PU3UIECKUX MTPOIIECCOB

YMmeHue oOBSCHATH (PU3UYECKUE MPOLIECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CICACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C OMOPOIl Ha U3yYEHHbIE CBOWCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJCIN

YMeHue pemarth pacu€THbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (popMyInbl, CBsI3bIBalOIIUE (pU3UUYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIMCHIBATh KPAaTKOE YCIOBUE 3a7ayH,
BBISBJISITH HEJOCTAIOIIME JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMBbIe IS €€ pEeIIeHUs, UCIIOb30BaTh CIIPAaBOYHBIC JaHHBIE,
MPOBOJUTh PAacu€Tbl M OLEHUBATh PEATUCTUYHOCTb IOTYYEHHOTO
3Ha4YeHUS (PM3MYCCKON BEIIMYMHBI, YMEHHUE ONPEICISITh Pa3MEepHOCTh

(bu3nYecKoi BETNYNHBI, OTYYEHHON MpU PEelIeHUH 3a1a4u

YMeHHe XapakTepu3OoBaTh IPUHLMIBI  JACUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB IO UX ONMCAHUIO, UCIIONIb3Ysl 3HAHUSA O

CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SBJICHUH U HGO6XO,Z[I/IMBIC (I)I/I3I/IIICCKI/IG




3dKOHOMCPHOCTHU

10

VMeHHe UCIONb30BaTh 3HAHUS O (U3NYECKUX SBICHUSAX B
NOBCETHEBHOW JKM3HM Uil oOecriedeHus Oe30MacHOCTH  TpU
oOpamieHnn ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbsI W  COOJIOJCHUS HOPM
HKOJIOTMYECKOr0 IIOBEJCHUS B OKpYXKaloIleH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTH)KEHUH (HU3MKH M TEXHOJIOTHH

JIg palfliOHAJIbBHOT'O MPpHUPOAO0ITOJIB30BaAHUS

11

OnpIT TOMCKa, MpeoOpa3oBaHUS M TMPEJICTaBICHHS HWH(OpMauu
(bU3MYECKOTO CONEpKaHUsI C HCIONb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTU; YMEHUE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpMAIlMd HAa OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJTHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  MpPHU
BBITIOJTHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3HYECKOTO CONIEpKaHUs, CIIPABOYHBIC MATEPUANIBI, PECYPCHl CETH
WNntepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  MPeOOpa3oBaHUSs
uH(popManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYryl0; yMEHUE
CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OpPMAITUH 13 HECKOIHKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD ABHIKEHHUS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHe. CpenHss ckopocTs. Popmyna Jyis
1.2 BBIUUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE mpsMonMHENHOE JBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI T€la OT
BpPEMEHHU B CJIy4yae paBHOMEPHOI'O MPSIMOJIMHEHHOIO JABMIKEHUS:
13 (1) =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH Ui TPOSKIUU CKOPOCTH, TPOCKINU
NepeMelleHus, IyTH, KOOpPAMHAThl IIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBYKEHUH
3aBUCHUMOCTh KOOpDJMHATHl T€la OT BPEMEHU B CIIydae PaBHOYCKOPEHHOIO
HPSAMOJIMHEHHOT O JBY)KEHUS:
3
S =vg # i+ ay = ;
2
@opmynbl JUIs NMPOESKIUU MEPEMEIICHUs, NMPOEKIIUU CKOPOCTH U IMPOEKIHH
YCKOPEHUs IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEIHOM JABHKEHHUH:
2
1.4 5.() =0y, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BPEMEHH JUIl TNPOEKIMH YCKOPEHHsS, NPOEKLIUU
CKOpOCTH, MPOEKIUH MepeMelIeHUsl, KOOPAMHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBobomHoe mageHue. OOpMyIIbl, ONKMCHIBAIOIINE CBOOOJHOE ITaJeHHE Tela I10
1.5 BEPTUKAIM (JABM)KEHHE Tella BHHU3 WMJIM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnu). ['paduku 3aBUCMMOCTH OT BpEMEHH [JIsl TMPOEKIUU YCKOPEHHS,




OpOCKIUMU CKOPOCTH H KOOpJAWUHATBI IIpHU CB060I[HOM nmagaCHun TEjIa II0

BEPTHUKAIIN

CKOpoCTh pPaBHOMEpPHOTO JBIKGHHUS Teja 10 OKPYXKHOCTH. HampaBienue
CKOpPOCTH.

@opmynia g BBIYUCIEHUS CKOPOCTH 4YEpe3 PaguyC OKPYKHOCTH W TEPHUOJ

oOparieHus:
2nR
L=
T

HenTpocTpeMurtenbHoe yckopeHue. HampaBieHue NIEHTPOCTPEMUTEIBHOIO

1.6 yckoperus. @opmyiia Uil BBIYACIECHUS YCKOPEHUS
2
a. — v
=R
®dopmyina, cBA3bIBAIOIIAs IEPUOJ U YACTOTY OOpalleHus:
V= 1
T
Macca. IInornocts Benjectsa. @opMyina sl BBIYMCICHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BekropHas ¢uznueckas BeanurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
ConanpaBiaeHHOCTb BEKTOpa YCKOPEHUS Tella U BEKTOpa CHUJIbL, JeHCTBYIOIIEH Ha
TEJO
Bzaumoneiictue tein. Tperunii 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHnne nokost U TpeHue CKobkeHns. @opMyiia 171 BBIYACIECHUS MOIYJISL CHIIBI

TPEHUSA CKOJIbXCHUS:




F_=u-N

1.13

Hedopmarus tenma. Ynpyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=g L1 _2%
R
Cuta TshkecTH. Y CKOpeHHE CBOOOHOTO TaICHHUS.
dopmyra sl BBIYUCIIEHUS CUIIBI TSDKECTH BONIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenne muanet Bokpyr Connna. [lepBas kocMuyeckas CKOpOCTb.

HesecomocTs u neperpys3ku

1.15

NMnynec Tena — BeKkTopHas pu3ndeckas BEIUYUHA.
=m0

Nmnynbe cucremsl Ten. M3menenune umiynbsca. UMITynbe cuiisl

1.16

3akoH COXPAHCHUS UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE IBMKEHNE

1.17

Mexannueckasi pabora. opmyrna [ist BBIYUCIEHUS paOOThI CUIIBI:

A=F5ooscx

MexaHn4deckas MOITHOCTb:

=24
I

1.18

Kunernueckas u IMOTCHLIWAaJIbHAA SHCPIrus. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHYCCKOU OQHCPIUun:

HE)E
Ey ="

TeopeMa o kuHeTHuecKOM dHEprun. GopmMyra 1 BBIYUCICHUS [IOTEHIUAIBHON




OHCPIruM TCJjia, NOAHATOIr O

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEPTHsi:

E=E;.+E 2
1.19 .
3aKOoH COXpaHEHUsI MEXaHUYECKOM sHeprun. @opmyiia Juist 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPTUU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOW YHEPTHH MPU HATMYUH CUJTBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Peruar. Momenrt cumbr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MonBukHbIi 1 HenoaBMKHBINA 0510KU. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOro TENA.
dopMyita U1l BBIYMCICHUS TaBIECHUs TBEPIOrO Tea:
p= F
5
191 JaBnenue raza. ATMOcepHOE TaBICHHE.
IM'mapocrarnyueckoe naBiieHUe BHYTPH KUIKOCTH.
dopmyna Il BBIYMCICHUS AaBJICHUS BHYTPH KUIKOCTH:
P=pgh+p,
1.22 3axoH ITackans. ['uppaBnuueckuii mpecc
3akon Apxumena. Dopmyna a8 OOpEeACTICHUS BbITAJKUBAIOIIEH CHIIBI,
JEHCTBYIOLIEH Ha TeJO, MOrPyKEHHOE B KUAKOCTb MM Ta3:
1.23

F_jlm_ =pgV

VYcaoBue nnaBanus tena. [InaBanue CYIO0B M BO3QYXOILJIaBaHUEC




1.24

MexaHn4ecKre KOJIeOaHus. AMHJ’II/ITYJIB., nepuoa M 4Yacrora KoJIeOaHMIA.

®opmyna, cBA3bIBaOLIAs YACTOTY U MEPUOA KOICOaHMI:

1.25

MaremaTuueckuii W TPYKUHHBIM MaaTHUKH. [IpeBpamienue sHepruv mpu

KoJIe0aTEIbHOM JABUXKCHUH

1.26

3aryxaromue Konebanus. BeinyxaeHHble Konebanus. Pezonanc

1.27

Mexanndeckue BOJNHBI. [IpomonbHble M TONepeyHble BOJHBI. [[nMHA BOJHBI U

CKOPOCTh PACPOCTPAHECHUS BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHUE 3BYKOBOH BOJHBI HAa T'PAHUIIE

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipakmuyeckue pabomol

W3mepenue cpenHedl INIOTHOCTH BELIECTBA; apXUMENOBOM CHUIIBI; JKECTKOCTH
NPYXUHBL, KOA((UIIMEHTAa TPEHUSI CKOJIBXKEHHUS; pAaOOTHl CHIIBI TPEHUS, CHIIBI
YOPYrOCTH; CPEIHEH CKOPOCTH JBMKEHHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHusi Opycka NpH JABMKCHMM 110 HAKIOHHOM IUIOCKOCTH; YacTOTBl M
nepuoja KojgeOaHMH MaTeMaTHMYeCKOro MasTHUKA; 4YacTOTbl M Iepuoja
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YHOPYrOoCTH NpU NOABEME Ipy3a C IOMOIIBIO HEMOJBHKHOTO
0110Ka; pabOThI CUJIBI YIPYTrOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OoKa.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla M OT IJIOTHOCTH KUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MacChl TEJIA; CUJIBI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT
poZia MOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HHUKAIOIIEW B NPYKUHE, OT CTEIECHU
nedopManuu MpyXUHBL; YCKOpeHUsl Opycka OT yrila HakJOHa HaIpaBiIsAroOIIeH;
nepuoaa (4acToThl) KojeOaHU HUTSHOTO MasiTHUKA OT JJMHBI HUTH; NEpUoAa
KOJIEOaHUH MPY)KUHHOI'O MAasTHUKA OT MAacChl I'py3a U KECTKOCTHU MNPYKUHBI;
UCCIIeIOBaHUE HE3aBHCHMOCTH IE€pHOAa KOJNeOaHWNH HMUTSHOIO MAasTHUKA OT

MacCcChI I'pys3a. HpOBepKa YCJIOBUA paBHOBECHUA pblyara

1.30

Qusuueckue s6NeHUs 8 Npupoode: TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOM U HEKUBOM MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, MNPUWIHWBbBI W OTJHMBBI, JABWKXCHHUC IUIAHCT Connaeunoi CHUCTCMBI,




PEaKTUBHOE IBUKCHME JKUBBIX OPTaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSIHUE
aTMOC(EepHOTr0 JIABJICHUS HA >KUBOW OpraHM3M, IUIaBaHHE PbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMHU, 3€MJICTPSACCHUC, CEMCMHUYECKHE BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYUKU TIOJIOKCHUA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMETpP, MNOAIMIMIIHWUKH, PaKCThI, pblyar, HOI{BH)KHBIﬁ n

HGHOI[BH}I(HLIﬁ 6J'IOKI/I, HAKJIOHHAas IIJIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAIONINECS] COCYMbI, YCTPONMCTBO BOJOMPOBOJA, THIPABIMYECKUN Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIONIb30BaHUE YIIbTPa3ByKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJOXEHHUS  MOJIEKYJISPHO-KMHETUYECKOM TEOpUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPOro, KUIKOrO U Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

25 JIBuxenne dyactuil BemiectBa. CBA3b CKOPOCTH JBMJKEHHS YacTUI[ C

' Temnepatypoil. bpoyHoBckoe nBmkenue, mupdysus

2.3 CMaunBaHuE U KaWUISIPHBIC SIBICHUS

2.4 TemoBoe pacmupeHue u cxaTue

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsas osnHeprus. PaGora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMUS

' BHYTpEHHEH dHEeprun

2.7 Bune! Tenonepenaun: TeMIONPOBOAHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAs
TETIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPruu B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIIOBOIO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanus. M3MeHeHWe BHYTPEHHEH SHEpPrud B MpOLECCe
210 ucmapeHus W KoHAeHcanuu. KuneHue IKUIKOCTH. YJelbHas TerioTa
' napoo6OpazoBanus: L = Q/m
211 BrnaxxHocTh BO3yxa




2.12

[InaBnenne wu kpuctasumszauus. VI3MEHEHME BHYTPEHHEH DSHEPrUM IpHU

IUIaBJICHUHW U KPUCTAJUIU3AllH. yIIeJIBHaSI TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BryTpeHHs dHEeprus CropaHus TOILIMBA. Y IEbHAs TEIJI0TAa CTOPAHUS TOILIIUBA:

q=0Q/m

2.14

[Tpunnmne! padots! TermnoBbx AsuraTenei. KII1JI remmoBoro npurarens

2.15

IIpaxmuueckue pabomol

N3mepenue yaenpHOM TEIIOEMKOCTH METaNIMYECKOro LMIUHAPA; KOJIWYeCcTBa
TEIUIOTHI, TMOJYyYEHHOrO0 BOJOW KOMHATHOM TeMIepaTrypbl (QUKCHpOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeTblidi IWIMHIAP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThiM HUJIUHIPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIepaTyphbl; OTHOCHUTEIHHOM BIAXHOCTH BO3JyXa; YJEIbHONH TEIUIOTHI
wiaBieHus Jnbaa. McciemoBaHue W3MEHEHUsT TEMIIEpaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIOBHUAX; SBICHUS TEMJIO0OOMEHA MPU CMEIIMBAHUU XOJOJHOU H

ropsiueii BO/bl; Mpoliecca UCTIapeHus

2.16

Quzuueckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KalmWJUIIpHBIC
SIBIICHUS B NIPUPOAE, KPUCTAJUIBI B IpUpoae, uinydeHue ConHua, 3amep3aHue

BOJI0EMOB, MOpPCKHE Opur3bl; 00pa3oBaHUe POChl, TyMaHa, WHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPB] UCIIOIb30BaHUs KPUCTAJIOB,
XKHUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOUHA, JBUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

3J'ICKTpI/ISaI_[I/I$I TCII. I[Ba BHJA SJICKTPUUCCKUX 3apsAd0B

3.2

B3anmopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHHUS IEKTPHUECKOr0 3apsiia

3.4

Onexkrpuueckoe mnone. Hampspk€HHOCTh 3nexkTpudeckoro noid. IlpuHnmn

CYIEPIIO3ULINU 3IEKTPUUYECKUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexrtpudeckux 3apsaoB. JleMCTBUE JJIEKTPUYECKOrO IIOJIA HA

aeKTpudeckue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH

3.6

[TocTostHHBIN 3neKTpUUecKuil ToK. [leficTBUs 3mekTpuyeckoro Toka. Cumia Toka.




Hanpsxenue.
I=qg/t,U=A/

DJIEKTPUYECKOE COIPOTHBIICHHE. Y JICTBHOE AIICKTPHIECKOE COMPOTHBIICHHUE!

3.7 R =pl/S
38 3akon Oma jiist yuactka snekrpuueckoit nernu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE POBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHUE MPOBOJHUKOB PABHOT'O COMIPOTHUBIICHUSI:
U=U;I=1+1;R=2.
2 2 P
CwMmenianHbple COSTUHEHHS TIPOBOJHUKOB
Pabora u mormHOCTE 251ekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>oyns — JleHua:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHuTHoe moje MPSAMOrO NPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW WHTyKITHH
313 MarsuTHoe TI0JIE IIOCTOSHHOIO MarHuta. BzamMojeicTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHMTHOTO TIOJIS1 HA TIPOBOJIHUK C TOKOM
3.15 Omnbiter @apanes. SABneHue mekTpoMaruuTHON HHAYKIUH. [IpaBumno Jlenma
Ipaxmuueckue pabomol
W3mepeHne  AIEKTPUYECKOTO  COMPOTHBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOT O TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopsl, JaMIIouKa), OT HAIPSHKEHUs HA KOHI[AX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBJIEHUS OT JJIMHBI TPOBOJAHMKA, TIOMIAIN €r0 MOMEPEUYHOro CEYCHUsS U

YACIBbHOrO COIMPOTHUBIICHU.




IIpOBepKa paBujia I JJICKTPUYICCKOIO HAIPAKCHUA MPHU HOCICIOBATCIBHOM
COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia MJIA CHJIBI JSJICKTPUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuyeckue s6NeHUs 6 Npupoode: SICKTPUYECKUE SIBICHHS B aTMocdepe,

3.17 ANIEKTPUYECTBO )KUBBIX OPTAaHU3MOB, MarHUTHOE TT0JIe 3eMJIH, JIpei MMOITOCOB,
POJIb MAarHUTHOTO TIOJIST JUTS )KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, pPeocTar,
CUETUYMK  DIIEKTPUYECKOH  DHEPrUH,  DIIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOITPUOOPHI (IpuMepsl), AJICKTPUYECKHE
MPEIOXPAHUTENH, DSIEKTPOMArHUT, OJJIEKTPOJBUTATENh MOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKA
3.19 DnekTpoMarHuTHbIe BONHBL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mojensb cBeTa. [IpsiMmonmHeliHOe pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBera. [liockoe 3epkaio
3.22 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus ceeta
394 JIunza. Xon nydeit B nuH3e. DOKyCcHOE paccTosHME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ipaxmuueckue pabomul
W3mepeHue onTHUECKOW cuilbl coOHMparomieil JMH3bI; (POKYCHOIO PacCTOSHUS
cobuparoieii TUH3BI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpenMeTa U N300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B IBOWHOM (DOKyce), TOKa3aTessl MPEeTOMIICHHS CTEKIIa.
' HccnenoBanne CBOMCTBA  M300pake€HUS, TOJYYEHHOTO C  IMTOMOIIBIO
coOuparomieit TNH3bI; U3MEHEHUS! (JOKYCHOT'O PACCTOSHUS BYX CIOXKCHHBIX JIHH3;
3aBHCUMOCTH yTJIa TIPEIIOMJICHHSI CBETOBOTO JIyda OT yrja TaJeHUs Ha TpaHulle
«BO3TYX — CTEKIIO»
30 Qusuueckue senenus 6 npupode: 3atmenuss Comnua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sIBJICHUS B aTMocepe (LBeT Heba, pedpakius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOIN, (oToanmapar, ONTUYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anb(da-, 6eTa-, raMma-uznydeHus. Peakiun anbda-u Oera-

paciiaga




4.2 OmnsiThl Pesepdopaa o paccesuto anbga-uactull. Inanerapuas moaens aroma

4.3 CoctaB aromHOro siapa. M3otormst

4.4 [Iepuon nmomypacnaza aTOMHBIX sI€p

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHU 3apsAA0BOr0 U MaCCOBOI'O YHCEI
Qusuueckue s6n1eHUs 6 Npupode: E€CTECTBEHHBIM pPaJUOaKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PpaJAMOaKTUBHOE MW3JIyueHHE MPUPOJHBIX MHUHEPAJIOB,
JIeiCTBUE PaIMOAKTUBHBIX M3IIy4E€HUI Ha OpraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, UHIAUBHyalbHbIM 103UMETpP, KaMmepa

BI/IJ'IBCOHa, AACPHAA SOHCPICTHUKA




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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