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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3zoBaHuUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHMWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yueOHoro npeamera «Dusnkay.

[IporpaMmMa 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHY MTpenoiaBanus yueOHoro npeamera «Dusmkay.

CopnepxaHue mporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aINI0 H3y4YeHUS
¢u3MKu Ha NEATEIbHOCTHOM OcHOBe. B mporpamme mo (usmnke y4uUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemmera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHUs], a TAaKKe
MEXIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3zoBaHuUsl.

[Tporpamma 1o (u3MKe ycTaHaBIMBAET pacnpezesieHue yueOHoro Matepuana
1o rojaMm o0yudeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUSI U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOAUYECKOM
IOMOIIM YUYUTEIIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY MPEIMETY.

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, TMOCKOJIBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XHUMHEH, Ouoyiorued, acrpoHoMuen U (HU3NYECKOU
reorpadued, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
peNoCTaBiIsieT Haumbojee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHMSI, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO O0Opa3oBaHUsA B CTPYKType OOIero
o0Opa3oBaHHsI COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMIpeArNojiaraeT OBJIaJCHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIUMHU €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS,

e OILICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIIPCTUPOBATL MAAHHBIC M HCIIOJb30BATh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYUCHUA BBIBOOOBY.

[lenn wusyueHus (PuU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
omnpeneNneHbl B KOHLENLIMM IpenojaaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpasoBarenbHbIX oOpraHusanusx Poccuiickoii ®Deaepanuu, peau3yrOIIHX
OCHOBHBIE 00111€00pa30BaTebHbIE TPOTPAMMBI.

Henu nzyueHus: Gpusmku:

npuoOpeTeHre HHTEepeca W CTpeMIIeHUs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUIEKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEIH;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOC TO3HAHMS U (hOPMHUPOBAHHE
MCCIIEJIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUs
OCHOB CTPOCHHS MaTepHH U QyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKY;
¢opMHpoBaHUE TpEeACTaBICHUN O poiM (U3MKH JJISi Pa3BUTHS OPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHaTBHOMN AESITEIHHOCTH, CBA3aHHOW ¢ (PH3UKOM, TOATOTOBKA K
JanpHeneMy oOy4eHHUI0 B 3TOM HaIllPaBJICHUU.

JlocTwkeHrne 3THX Iejiel MmporpaMMbl 10 ()M3MKE Ha YPOBHE OCHOBHOT'O
o011iero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEIYIONINX 3a/1ay:

NpUOOpPETeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npuOOpEeTEeHNEe YMEHHI ONMUCHIBATh U OOBSACHATH (PU3NUYCCKUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMMX pacyeTHBIX 3adad ¢
UCIIOJIb30BaHUEM bu3ngecKux MOJIeTIeH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1aY,

pa3BUTHE YMEHUI HAOJI01aTh IPHUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopaTtopHble pabOThl W AKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(POpMaIuen (HU3NIECKOTO COACPKAHUS,
BKJTFOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHIKCHHUSIX (PU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO cO chepamu poPeCcCUOHATILHON NESITEIbHOCTH, CBI3aHHBIMU
¢ GuU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTIKEHUSX (PU3NIECKON HAYKH.



OO61ee YKnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3yueHus QU3NKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJen0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 uaca (3 yaca B HEHIEN).

[Ipennaraemeiii B mporpamMme mo (u3MKe MepeyeHb JT1adopaTOpHBIX PaboT U
OTIBITOB SIBJISIETCS PEKOMEHIATENIbHBIM, YUUTENb JIeJIaeT BHIOOP MPH MPOBEACHUU
Ja00paTOpPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUAYaJbHBIX OCOOCHHOCTEU
00yyYaroIMXxcsl, COUCKa AKCHEPUMEHTANIbHBIX 3a/IaHUM, MpeAJiaraéMbIX B paMKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO dK3aMeHa 1o (Pu3uke.



COJEPXXAHME OBYYEHUA

7 KIIACC
Du3nKa U €€ poJib B NO3HAHUM OKPY/KAKIIEro MUpa.

dusnka — Hayka o mnpupone. SABneHuss npupoapl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TCIUIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®duznyeckue BenMUMHBL. M3MmepeHue Quanyueckux BelWYUH. DuU3HUecKHue
npubopsl. [TorpemHocTs n3mMepernii MexyHapoHasi CUCTEMA €IHHMII.

Kakx ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MTPHUPOY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHHUA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, 0OBSICHEHUE
HaOmroaeMoro siBneHus. Onucanue PU3NUeCKUX SBJICHUHN C TTIOMOIIbIO MOJIEeH

Hemoncmpayuu.

1. MexaHW4yeckre, TEIUIOBbIE, JJEKTPUYECKHUE, MArHUTHbBIE, CBETOBbIC
SABJICHUSI.

2. ®duznueckue npuOOPsl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuie pabomosl u onvimol.

1. OmpeneneHue UEHbI AeIEHUS IKAIbl U3MEPUTEIBHOTO MPUOOpa.

2. H3MmepeHue pacCTOSAHUMN.

3. U3mepenue o0bEMa )KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MabIX TEl.

5. M3mepenune TeMmieparypbl HOpH MOMOIIHM >KHAKOCTHOTO TEPMOMETpA H
JNaTYMKA TEMIEPaTyphl.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
miapuka, MymeHHOTr0 FOPU30HTAILHO, TeM O0OJibllle, YeM OOJIbIlIe BHICOTA
mycKa.

IlepBoHaYaIbHBIE CBECHNSI O CTPOCHUHU BellecTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBikenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMmrneparypoil. bpoyHoBckoe nBmxkenue, auddys3us. BzaummoneicTBrue yacTuil
BEILIECTBA: MTPUTSKEHHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTaminueckux) Tena. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnrogeHue OpOyHOBCKOTO ABMXKEHHUS.

2. HaGmogenue nuddysuu.



3. HaGmionenue ~ siBneHui,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie padbomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psoB (C  HUCIOJb30BAaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIOJACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSYKEHUSI.

JIBu:xeHre U B3aMMOAeiiCTBHE TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHHE.
Cxopoctb. CpellHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepnuu. 3aKOH WHEpUMHU. B3anmonaeicTBue Ten Kak MNpUYMHA
W3MEHEHUS CKOpPOCTH JBWXKEHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BeIecTBa.
Cuita Kak xapakTepucThKa B3auMoAeucTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. U3mepenune cuiibl ¢ TOMOIIBID AUHAMOMETpA. SIBIICHUE TATOTEHUS M CUia
TsoxecTu. Cuiia TsKecTu Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CUJI, HAPABJIEHHBIX O OJHOW mpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHue MexaHUUECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOoCTH MPSAMOIMHEHHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus HHEPIUU.
4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME MacC 10 B3aUMOJAEHCTBUIO TEI.
6. CroKeHHE CUJI, HAIPABJIEHHBIX 0 OJHOMN IPSIMOM.
Jlabopamopnuie pabomoul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBIXKEHHS (IIapUKa B MKUIKOCTH,
MOJIENU AJIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jiajee).

2. OmpepneneHue CpeaHE CKOPOCTH CKOJIbXEHHs Opycka WM IIapuKa 0
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MmI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHHus (aeopmanun)
NPY>KUHBI OT MIPUIIOKEHHOM CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca Tella U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypel. llepemaua naBneHus
TBEPJIIMU TEJIaMH, KUIKOCTAMU U razamu. 3akoH I[lackans. [IHeBMaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOWHBl. ['mapocratnueckuit
napagokc. Coobmaromuecs cocyibl. [ napaBinueckue MeXaHu3Mbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHON 00osouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTo JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 115 M3MepeHns aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JABJICHUA raza OT TeMIepaTyphl.

[lepenaua naBneHUs! )KUAKOCTHIO U Ta30M.

Coobmaromuecs cocy/ibl.

['mppasnrueckuit mpecc.

[IposiBnenue nercTBUst aTMOChHEpPHOTO JABIICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT O0BEMA MOTPYXKEHHOW 4YACTH
T€Ja U JIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcnoBue IiaBaHUs TeJ: TUIABAaHUE WJIM MOTPY>KEHHE TeJl B 3aBUCUMOCTH
OT COOTHONIEHUS IJIOTHOCTEHN Teja U KUIAKOCTH.

Jlabopamopnuie pabomoul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa OTPYKEHHOH B
MKUJKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OmbITBI, JEMOHCTPUPYIONIHME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
MKUJKOCTh YaCTH TeJla U OT IIOTHOCTH >KHUJIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOAKU H
OnpeesIeHUE €€ Tpy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. IIpaBmio
paBHOBecus pbiyara. [IpumeHeHue mpaBuiia paBHOBECHS phluara K OJIOKY.
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«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJT) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUHAIbHAs DHEPIHUS.
[IpeBpamenre 0AHOrO BUAa MEXaHUYECKOW SHEPTUH B APYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOTHl CHUJIBI TPEHUS IPH PABHOMEPHOM JBHKEHUU TEIA

110 TOPU3OHTAILHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUsI MEXaHUYECKOW DHEPTUU.
8 KUIACC

TenjioBbie SIBJICHUS.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKyJd. OIMbIThl, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgpueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHKe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpenHsis sHeprus. CnocoObl HU3MEHEHHs] BHYTPEHHEW SHEPIuu:
Terionepeaada 51 COBEpLICHNUE paboThLI. Bunpr TeIUIONEepeaaum:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyYEHHE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHHE KPUCTAUIMYECKMX BEUIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTyphl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpuntuner pabotel TermmoBeix aurareneir KIIJ[ TermioBoro aBurarens.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAOLIEH CPEJIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

Habnronenue siBieHn cMauMBaHUS U KaWJUISIPHBIX SIBIICHUM.
Habntonenue TenioBoro pacimpeHus Ted.

N3MeHenune naBneHus ra3za npu MU3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHHUU.

[IpaBuna usmMepeHus TemMieparypsl.

Bunbl Tenonepenaymn.

OxuaxkaeHue npyu COBEpIIEHUH padOThI.

HarpeBanue npu coBepiieHrN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHeHHUE TETUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaGmroneHne kureHus.

Habnronenue nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.
OnbITI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA caxapa.
OnpITel MO HAOMIOIECHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIITPUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenne wu3MeHeHUsT BHYTPEHHEHW »SHEpruu Tella B pe3yibTare
TeruIonepeaui U padoThl BHEITHUX CHJL.

WccnenoBanue sBJICHUSI TEMJIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpHU
TEMI000MEHE C HArPEThIM METAIUTUYECKUM ITUIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yieapHON TEIUIOTHI IUIABJICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tenl. J[Ba poja 3JIEKTpUUECKUX 3apsaaoB. B3aumopeincraue
3apsoKeHHBIX  Tell.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJUYUHBI 3apSAJIOB U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh aiekTpudeckoro mnosist. I[lpuHnun
CYNEpIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOBOAHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKUM TOK. YCJIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HNCcTOYHUKM MOCTOSSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIECKTPUUECKUH TOK B )KHJIKOCTSIX M Ta3ax.

Onektpuueckass  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BemiecTBa. 3akoH Oma
o ydactka nend. [locnegoBarenbHOE W mapajuieNibHOE  COCIMHEHHE
MIPOBOJTHUKOB.

Pabora ® MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JIxoymns—JIeHna.
DJIEKTPUYECKUE LN U TTOTPEOUTENH IEKTpUUECKO Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

I[loctossHHBIE ~ MarHWTHL.  B3auMoOAeNCTBHE  MHOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM M €r0 3HAYEHUE JJI )KU3HU Ha 3eMmile.
OnbiT  Opcrena. MarHuTHoe TMoOJ€  3JIEKTPUYECKOoro Toka. IIpumeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.
DJIeKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb30BaHUE 3JIEKTPOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHUE 2JIEKTPOMArHUTHOM MHAYKUUM. [TpaBuiio Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 MOy YEHHUS ANEKTPUYECKOU SHEPIUHU.
DJIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.
IIpoBOAHUKY U JUDTIEKTPUKH.
MoenupoBaHr€ CUIOBBIX JIMHUN AJIEKTPUUECKOTO MOJISL.
M cTOYHMKH ITOCTOSTHHOTO TOKA.
JIeHiCcTBUSA DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
. I3MmepeHune 3JIeKTpUIECKOr0 HANPSKEHUS BOJTBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUMN.
. B3aumopaencTBrie moCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKXHOCTH Pa3/ICJICHUS TTOJI0OCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb TTIOCTOSHHOTO TOKA.

HccnenoBanue siBiI€HUS 2JIEKTPOMArHUTHON UHAYKIIUM.

OnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUA HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIOACHUIO DJEKTPU3ALMM Tel MHIAYKUUEeHW W 1pu
COIIPUKOCHOBEHUH.

HUccnegoBanne neMCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JUBJICKTPUKHU.

COopka 1 npoBepka padOoThI JIEKTPUUECKON LEMU MOCTOSHHOTO TOKA.
N3MmepeHne u peryImpoBaHue CUIIbI TOKA.

N3mepenne n peryJImpoBaHue HAIPSIKEHNUS.

HccenenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAM ITONEPEYHOTO
CeYeHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSKEHUW IPU  I0CIEN0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWIbl TOKa MPU MAPAIIETBHOM COEIWHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UAYILIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOrO TMOJisI TOCTOSHHBIX ~MAarHUTOB TPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nercTBUs SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHata OT CWJIbl TOKA W HalpaBJ€HUsS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBrsI MAarHUTHOTO TOJISL HA TIPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJI anexTpoaBurateIbHONM yCTaHOBKH.

21. OnbITBl IO  HCCEAOBAHUIO SBJICHUSI AJICKTPOMArHUTHOM WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPAaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexanuyeckue siBJICHUS.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO0 JBHKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxeHue. HepaBHOMEpHOE NpsIMONIMHENHOE JBHKEHUE. CpelHsIsl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe NpsIMOJIMHEWHOE BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE aBMkeHHE MO OKpyxHOocTH. Ilepuox u vacrora oOpaiieHUs.
JlunerHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[IepssIii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLINNA CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS TIOKOSI, IPYTHE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOUYKU. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPOIO TEJIa C 3aKPETUIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxkecTu.

Nmnynec tena. M3menenne nmnyisbea. MnynbCe cuiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWi TSKECTH, YNPYTrOCTH,
TpeHus. CBA3b 3HEpruu u padotel. IloTeH1nanbHas FHEPrus Tena, MOAHATOrO Hajl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPrus cxaTol npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYeCKOro JABM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHue myTed M TPACKTOPUM JBHKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTU U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBM>XeHUs Tela o OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CUJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEII.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

[Iepemaya uMIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBaHus IHEPTUH PU B3aUMOJICUCTBUU TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHHe UMITyJIbca IIPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUH.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPIrUU MPU CBOOOHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKON SHEPTUHU NPU JBUKEHUU Tena Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAJBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WA TEIICKKH.

OnpeneneHue cpeaHEll CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IIapyuKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Tela TPH PAaBHOYCKOPCHHOM JIBMXKCHHH TIO
HaKJIOHHOM ITIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUS.

Onpenenenue kodphuireHTa TPEHUsT CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CWIBl  YOPYrOCTH MpU MNOIBEME Tpys3a C
UCIIOJIb30BAaHUEM HEMOABM)KHOTO U MOABUKHOTO OJIOKOB.
11. I3ydyeHue 3aKkoHa COXpaHEHUS SHEPTUH.
Mexannyeckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHU: epHo/,
4acToTa, aMIUIUTya. MatemaTuueckuil U npyKUHHbIM MasTHUKH. [IpeBpamieHue
SHEPTUu MpH KosieOaTeTbHOM JIBUKCHHH.

3aryxatouue — koneOanus.  BwiHyxkaeHHble — KojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpomonbHbie H
HornepeyHble  BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnuecKue BOJHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koijieOaHuWii Tea IMOA AEHUCTBHEM CHJIBI TSHKECTH M CHJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOnronenue BIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.
Pacnpoctpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKNI PE30HAHC.
./Ia60pam0pnble pabomul u onvimol.
1. OmpepeneHne 4YacToTbl M Iepuoja KojJeOaHM MaTeMaTHU4ecKOro
MasTHHKA.

2. Ompepenenue 4acTOThl U IEpHOJa KOeOaHU! MPY>KUHHOTO MasgTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH NEPHOJa KOJeOaHUN MOABEIHIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH Mepuoja KojieOaHUM MPYKMHHOTO MasiTHUKA

OT Macchl rpysa.
5. [IpoBepka HE3aBUCHUMOCTH IEpUOJa KOJIeOaHHWI rpy3a, MOABEIIEHHOIO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwmid
NPY>KMHHOTO MasgTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.
JJIEKTPOMATHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. Illkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.
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DneKkTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOIO

TenedoHa.
CBeToBbI€ SIBJICHHS.

JlyueBas MOJEJb CBeTa. HUctounuku CBeETA. [IpssmonHeitHOE
pacnpocTtpaHeHue ceera. 3atMeHust ConnHna u Jlynel. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. [lomHoe BHyTpeHHEE
OTpaKeHHE cBeTa. Vchnoiap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucrteMa. bim3opykocTh u
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. Crnoxxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpssmMonHEHOE pacTIpOCTPAaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOOMparomieil JInH3e.

XoJ1 Ty4eH B pacCEUBArOIIECH JTUH3E.

[Tonyuyenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopaens ri1asa.

11. Paznosxenue 0eioro cBera B CHEKTP.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUs CBETOBOTO Jiydya OT yIJia
naJeHUs.

2. M3yuenwne xapakTepHUCTUK U300paKEHUS MIPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrJia
NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIbI coOMparoien
JIUH3BI.

6. OMBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.

KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u ruianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4YaThIe CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoxaenb artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaienusd. [lepuon nmonypacnaaa aTOMHBIX J€P.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl W SHepruu. Peaknuu cuHTe3a U
nenenus aaep. Ucrounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHM Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoza.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3UPYIOIINX U3TYUYCHUM.

6. Perucrtpanus n3inydeHust OpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIEKTPOB U3JTYUYEHUS.

2. HccnenoBaHue TpPEeKOB: M3MEPEHHE HHEPIHMU YACTUIBI 1O TOPMO3HOMY

nyta (1o ¢pororpadusim).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOTYJIb.

[ToBTOpHTENHEHO-00001IAIOMINIA MOYJIb IPEAHA3HAYEH U CHCTeMaTH3alun
U 0000IIeHUs  TMPEIMETHOTO  COAEpXKaHUSI UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKE /I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (Qusuke s oO0ydaromuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN NpeaMer.

[Ipu u3ydyeHUU JAHHOTO MOMAYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCIIEIOBAHUS



SBJICHUM TPUPOIBI M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
SBIICHUS, TPHUMEHsSsT TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIE
KauyeCTBECHHBIE U KCIIEPUMEHTAIbHBIC.

[IpuHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MTAHHOTO pa3jena peain3yercs
32 C4y€T TOro, 4YTo OOYyYarOIIMECs BBIMOIHSIIOT 33JlaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUH pacro3HaBaTh M HAyYHO OOBSICHSTH
bu3nUecKue sIBICHUS B OKPY KAOIICH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIC METOJBI HCCICOBAaHUS (PU3HUCCKUX SIBIICHUH, B TOM
YUCIIE JJISl POBEPKU TUTIOTE3 U TOTYUYCHHS TEOPETUIECKUX BHIBOJIOB,;

O0OBSCHATH HayYHbIE OCHOBBI HanOoOJiee BAXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMeEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMYHBIX NCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUH.

Kaxnas w3 TeM JaHHOrO MOJyJS BKJIIOYAeT OKCIEPUMEHTAIbHOE
uccienoBanue obOoOmaroniero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JMAarHOCTUYECKON U OIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenune ¢u3uKH HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpOBaHBI CIEIYIONTUE JTUIHOCTHBIE PE3yJIbTATHI B
JaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(u3HYECKON HAyKH;

- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIEHHM OOLECTBEHHO3HAUYUMBIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHMS:

- BOCHPHSATHE ICTETHUECKMX KAaYeCTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHUE ILEHHOCTH (PU3MUECKON HAyKM KakK MOIIHOIO HMHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, MHTEpEca K HCCIIEeI0BATEIbCKON
NEATENBHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0e30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIIHUX yCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

- aKTMBHOE YYacTHE€ B pELICHMM IpaKTUYECKHX 3aJad (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHu3anuu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COITMAJILHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPaKTUUECKOMY U3YyUYEHUIO nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)3K0JOrHYECKOro0 BOCIIUTAHUA:

e - OpHCHTAlMs HAa NPUMCHEHHE (HU3WUYSCKUX 3HAHMK /IS pPEIICHHs 3ajad B
o0JlacTH OKpY’Karolel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOIO XapaKTepa SKOJOTMYECKUX MPoOJeM U MyTell HX

pELICHUS;
e §8) ajanTanuM K HM3MEHAKINMMCH YCJIOBHSAM CONHAJIBHOM W NMPHUPOIHOM
cpeabl:
e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TMPHU BBIMOJHEHUH HCCICIOBAHUN W

MPOCKTOB (HPM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
ApYrux;

e - TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSITENbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIE€ (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3HMUCCKIX OOBEKTAX U SBJICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHWK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHWHM HOBBIX (PU3MUYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIEHKAa CBOMX JCHUCTBUH C Yy4€TOM BIMSHHS Ha OKpPYXaIOUIyl Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX MOCICACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpamMmbl M0 (U3WKE HAa ypPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvarorierocsi 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHBIC HCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JCHCTBHS,  PETyJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue 1eicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHSI B paCCMaTpPUBAEMbIX (paKTax,
JTAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH  TTPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBJICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JISAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THUIMOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSITENIFHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3mdecKon
3aau (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIlEHUs, BHIOOpP Haumbosee
MIOJTXOJISITIIETO C YUYETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCKue AeiCTBHUA:

WCIIOJIB30BaTh BOTIPOCKHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECIIOKHBIN
bu3HUecKril IKCIEPUMEHT, HEOOIBIIOE HCCISAOBAHUE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU IKCIICPUMEHTA,;

CaMOCTOSATENbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI MO pe3yjIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIee pa3BHTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIBUTATH MPEATOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmanmeii:

IPUMEHATh Pa3jIMYHbIE METO/AbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbuznyecko 3aaauu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (hOPM IpeICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (OpMYy  MpEACTABICHHUS
uH(poOpMalMl W WUIIOCTPUPOBATh pELIAeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU TpauKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

B XOJC OOCYXXICHHUS Y4eOHOrOo MarepHuaia, pe3yJIbTaToB JIA0OPAaTOPHBIX
paboT ¥ IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHUWE 3aJadd W MOIep KaHue
OJ1aro’keaTeIbHOCTH OOIEHHS;

COTIOCTABJISATh CBOM CYXXJICHHUS C CYXICHHUSIMH JIPYTHMX YYaCTHHKOB
JUanora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIUYHO MPEICTABISATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYyAIbHOW palboThl TpPU PEIICHWH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

NPUHAMATH IIETTH COBMECTHOW JIeATEIHHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeAensiTh poiH, OOCYXIaTh TMPOLECCH U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO YacThb paOOThI, TOCTUrasi KAUECTBEHHOTO pe3yibTara Mo
CBOEMY HAMPABICHUIO M KOOPAUHUPYS CBOM JACHCTBUS C APYTHMH
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryisiTuBHBIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOIINX
TUTSI periieHusT (GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TMOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE PENICHUS B TPYINe, MPUHITHE PEIICHUIA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIAThH aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MIpeIjiaraeMbie BApUAHTHI PEIICHUM;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U MpeaiaraTh MJiaH €€ U3MEHEHHUS;
OOBSICHSATh ~ MPUYUHBI  JIOCTUXKEHUSI  (HEIOCTHUKEHHUS) PE3YyJbTAaTOB
NEeSTEHbHOCTH, JJaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATENBHOCTh (B TOM 4YHCII€ B XOJ BBIOJTHEHUS
(GU3UYECKOTO0  HCCIIEIOBAaHUS WIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3YyJIbTAaTA LIENHU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJ€ Cropa WM JUCKYCCUH
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIECHHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ MPABO JPYTroro.



HNPEJMETHBIE PE3YJIBTATBI

K xon1iy oOydenus B 7 Kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIONB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUA,
HAOJIIOICHNE, DKCIIEPUMEHT, MOJEINb, TUIIOTE3a, CAMHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCcKoe MABWKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYOIIAs
cuIa, aedpopmarus (ympyras, nJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyath siBneHus (Auddy3us, TEIIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHHE, HEPaBHOMEpPHOE  JIBMIXKEHUE, HWHEPLHUs,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OCBHIO
BpallleHUsI, Tepeaada MAaBiCHUs TBEPABIMH TeJNaMU, XUIKOCTIMU U
razam, arMocdepHOe JaBlieHHWe, IUIaBaHWE TeJ, [MPEBpaIICHUS
MEXaHUYECKOW HHEPruu) MO ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX SIBJICHUUA B
OKpY’)KalomeM MHpe, B TOM 4HCIe (U3WYeCKue SBICHUS B TPHUPOJIE:
NPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUPOJIE, NCUCTBUE CWJIBI TPEHUS B MPUPOAE U TEXHUKE, BIHSHUE
aTMOC(epHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, pblYaru B
TEJIe YEeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3UUECKHUX SBIICHUN;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SBICHUS, UCIIONb3YS
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, Cujla TPEHWs, JaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOIUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETUYECKass W MOTEHIHaJIbHAs DHEPTHs), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOIB3YEMbIX  BEIWYUH, HX
0003HaueHNA W EeAUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH TpauKK U3yUECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3YS MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MmpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBuiIO paBHOBecus pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
HEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMMChIBATH €r0 MATEMATHUYECKOE BbIPAXKECHHUE;

OOBSACHATH (pU3MUECKHe SBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE H3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (DU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a4adyd B |—2 JEHCTBHUS, HCHOJIb3Yys 3aKOHBI U
(GopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBbIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHMCTUYHOCTh
MOJIYYeHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(bu3HYEeCKUX METOJI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIIETSAThH IIPOBEPSIEMOE
npeanoioxkeHue  (TUmoresy),  pa3idyaTh U MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OMNbITa, Je1aTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOAEHUIO (U3HYECKUX SBICHUM WU
bu3uIeCKuX CBOICTB Tel: dbopmyupoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0OBaHMS,
3aIlMChIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBIIIOJIHATD MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JIpPYrofl € HCIOJb30BAHUEM NPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYIIErOCs Telda OT BPEMEHU JBWXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOIO MCCIEIOBaHUs, COOMpaThb YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Clenysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NOpPEIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI M0 pe3yjibTaTaM
UCCJIeIOBAHMUS;

NPOBOANTh KOCBEHHBbIC H3MEpEeHHs (DU3MUECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CUla TPEHHS CKOJBKECHHUS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JEHCTByOIas  Ha
NOTPYKEHHOE B JKUJIKOCTh TeNO, KOAI(DQPHUIIMEHT TMOJIE3HOTO EeUCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMYHHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpU padboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, NOJBMKHBINA U HETIOABM>KHBIHN OJI0K, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTb MPUHLIMIBI  JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WH(GOpPMALMIO O  MpPUMEpax)
NPaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHrss 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY’KaIOIIEH cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuun B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUA ¥ TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaINIO, KOTOpas SIBJISIETCS MPOTHBOPEYUBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MUECKOro  COACpXaHHs, CIPABOYHbIE MaTEepHUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(pOpManuu (PU3MIECKOro CoAepKaHus, B TOM
quciie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHHUS O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTALUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpenessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIaHA JEUCTBUW, aJE€KBATHO OLIEHUBATH
COOCTBeHHBIM  BKJIAJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aMMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xonny oOyudenus B 8 kJiacce npeamMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

HCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABHKEHHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3yXd, TEMIIEpaTypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOM JBUTATElNb,
AJIEMEHTAPHBIN SJICKTPUYECKUAMN 3apsifl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, TIOCTOSIHHBIN 3JICKTPUYECKU TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTauiM3auus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTPpHU3ALUA TEJ, B3aUMOJCHUCTBHUE 3apSAJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MAarHUTOB, JCKUCTBUE
MarHMTHOIO MOJIsl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIYKIIUS )
[0 OIHCAaHWI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SIBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4Yucle (U3nuecKue SBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CoiiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPHUIECKUE
SBJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MOIOCOB, POJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (DU3UYECKHUE SBJICHUSI, UCIIOJIb3YS
dbu3uYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUs, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAsS TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllHbl, OTHOCUTEJIbHAs BIAXHOCTb BO3[yXa, JJICKTPUUYECKHI 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHBJIECHUE IPOBOJHHKA,
yAeJbHOE  CONpPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKa), TMpU  ONHCAHUU TMPABUIBHO  TPAKTOBATH
(bu3HYEeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYNH, 0003HAUCHUS U EIUHUIIBI
bu3MUeCKX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUUECKON TEeopuun
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIUU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

O00BACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3amauyd B 2-3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4YE€HHOE 3HaYeHUE (PU3NYECKON BEJIMUYMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HUeCKMX METOIOB, HCIOIB3Ysl OMHCAHHE WCCICIOBAHUSA, BBIICIATH
MpPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBAHUS, ICIaTh BHIBOJIBI,

NPOBOJAUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUWA WU
(bu3HYEeCKIX CBOMCTB TeJ (KaMLISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHus TMpPHU U3IYYEHHH OT IIBETa HU3ydarolier (moriomaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl KUIKOCTU U
mion@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE1 U  B3aUMOJCHCTBUE
ANEKTPUUYECKUX  3apsAJ0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBAa DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
POBEpSAEMbIC MPEIINOJI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000pyI0BaHusl, OMKUCHIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIQXXHOCTU BO3AYyXa, CHJIbl TOKA, HAIMPSIKEHHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JTATYMKOB (DU3MYECKUX BEJIMYMH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT
JpPYyroi C  UCHOJIb30BAaHUEM IMPSMBIX HU3MEpPEHUN  (3aBUCHMOCTH
CONIPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU II0IIEPEYHOIO
CEYEHU U YAENBbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPsHKEHHsT HAa  IPOBOJHUKE,
WCCIEOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIMHEHUU
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpauKOB,
JieNaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIENOBAHNS;

IPOBOJNTHh KOCBEHHBIE HW3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHHUs, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIENysl NMPEIIOKEHHOW MHCTPYKIUH, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX oOnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUMK DJIEKTPUYECKOM JHEPIUM, IJIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (MIPUMEPHI), MIEKTPUUECKHUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBICHUI U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWMCTBA M HU3MEPUTEIIBHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LIENEeN C IMMOCIEAOBATEIbHBIM U NTapaJuICIbHBIM COCAUHEHUEM DJIEMEHTOB,
paznunyas yciloBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LENeil;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrieueHrs 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHECHHUSA 3/I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTHYECKOTO TOBEAECHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpManuu (U3NYECKOTO COJEp)KaHUs B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
SBIIICTCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHuil HAayYHO-TIONMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKMX HCTOYHUKOB (PU3HMUECKOTO
COJIep)KaHus, B TOM YHCIE€ MYOJWYHO TNPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIUICHHE ITPE3ECHTALMEN;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpenesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJCICTBUE,
IPOSIBIISS TOTOBHOCTH pa3periarb KOH(IUKTHL.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

WCIIOJIb30BATh TMOHATHS: CHUCTEMA OTCYETA, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKECHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKasi), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, adCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTD,
CHEKTPhl UCITYCKAaHUS U MOTJIONIeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIBI, SIZIEPHAS DHEPIETHKA,

paznuuath sBJI€HUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJUHEUHOE
JBUKEHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aMMOJIEHCTBUE



TeJ, pEaKTUBHOE JBHXKEHHE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue H
BBIHYKJICHHBIC KOJieOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWHOE pPacHpOCTPAHEHUE, OTPAXKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUEe OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHSI CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa
U3JIyYEHHS) 10 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUW B
OKpy’XKaromeM Mupe (B TOM YHCIEe (U3HYECKHUE SIBJICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUAKEHHE TUIAHET COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPHUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPaduOICTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIN
paauoaKTUBHBIN (POH, KOCMUYECKHE Jy4d, PaTdOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3Yy4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CPEAHSE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, IyTh, YTJIOBas
CKOPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHUsS, BEC TeJla, HUMIIYJIbC Tejla, HWMITYJIbC CHJIbI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIUAJIbHAS DJHEPrusi Teua,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAS JHEPIrUs CKATOU
MPY>KUHBI, KUHETUYECKAs DHHEPrus, IOJIHAs MEXAHUYEeCKas JHEprus,
MepUOoJ M YacToTa KojieOaHWuM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HaUeHNA W CAWHHIBl (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOUTH TpapUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U IPOIIECCHI,
WCTIOJIb3YSl 3aKOH COXPAHEHWSI DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3ULMUA CHWJI, NPUHUWIN OTHOCUTENIbHOCTH [ anmies,
3aKOHbl HbBIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS U
MIPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJCPHBIX PEAKIUIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHA W 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BHIPAKEHNUE;

OOBSCHATh (U3MYECKUE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMopod Ha 2—-3 W3yYeHHBIX CBONCTBA (HM3MUECKUX SIBIICHHM,
(GU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (OmMparolmuecs Ha cucteMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jayd 3alHChbIBaTh KPaTKoe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WA U30BITOYHBIC JAaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUIECKOU
BEJTUYHHBL;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(GU3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHHWE HWCCIEIOBAHUS, BBIACIATH
IpoBepsieMOe TPENONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHHUS  MCCIEAOBAHUSA, JeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJNUTh OMNBITHl 1O HAOMIOACHUIO (PU3UYECKHX SBICHUNA WIH
bu3nUecKuX CBOMCTB Ten (M3yuyeHHue BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUs HSHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOAHUM, MPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3JoxeHue Oeoro CBeTa B CIIEKTP, M3yUeHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3epKajie M CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  COOHMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, OMUCBIBATH XOJ  ONbITA W  €r0  Pe3yJIbTaThl,
(dbopMyIMpPOBaTH BHIBOJIBI,

POBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpelHee 3HA4YCHHE U3MEPSIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHs
(M3MepUTeNbHOrO Mprbdopa);

NPOBOJNUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BETUYHMH C
UCTIONB30BAaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayaJlbHON CKOPOCTH, NEpUojaa
KoJie0aHMIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEeHHUs CBETa OT yrja MaJeHUs W yria MPEIOMJICHHS OT YIJia



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIHYUH (CpEaHsISA
CKOPOCTb M YCKOpPEHHME Tella MpPU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacToTa M
nepuos; KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
OnTHYECKass Ccuia coOuparonieil JMH3BL, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIIbTAThI C yUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHUI;

coOmo1aTh NMpaBuiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIeeH:
MaTepHalbHasl TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJeJb aToMa, HYKIOHHAs
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONMUCcaHus (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHSI U YCKOPEHHUsS, paKeTa,
9XOJO0T, OYKH, TMEpUCKol, (oToamnmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONIB3YsS 3HAHUS O
cBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOAUMbIE  (PUBHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUUHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3aj7ad, ONTHYCCKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie M cCOOMparouieil JIMH3E;
OPUBOAUTH  NpPUMEPHl  (HAXOIWUTh  WH(OpMAIMIO O  TIpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HM U151 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJIOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEACHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMaUK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJyYeHHON MHQOpMAIMK Ha OCHOBE
VUMEIOIIUXCS 3HAHUHN U JOIIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcesl cetu MIHTEpHET, BianeTb NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl HHPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJMYHO MPEICTABIATh PE3yJIbTaThl IPOEKTHOW WIIA MCCIIE0BATENbCKON
NEATEIIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIb30BAaThb  H3yYECHHBIN
NOHATUMHBIM amnmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHWE Mpe3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB
Ne HanMeHnoBanue pa3ieioB U TeM DJIeKTPOHHBIE (HH(PPOBHIE)
Konrpoasbnsie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nes 1.®Pu3uka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuKa - HayKa 0 IpUpo/JIe 2 https://m.edsoo.ru/Z1V7L302N
1.2 Ddusnueckue BEIUIUHEI 2 1 https://m.edso0.ru/K5VOT6K4K
1.3 EcTecTBeHHOHAyYHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/UOY1E8T7R
Hroro no pazneny 6
Pa3znen 2.IlepBoHayaiibHble CBEeJeHUS 0 CTPOCHUN BelleCTBA
2.1 CrtpoeHue BemiecTna 1 https://m.edsoo0.ru/W1D9YOC7F
BIDKEHHUE U B3aUMOJEHCTBIE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/A9I9P8S6R
BellleCTBa
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no pasneny 5
Pa3nen 3./IBu:keHMe U B3auMo/ieilicTBUE Te
3.1 Mexanuueckoe ABMKEHHE 3 https://m.edsoo.ru/S8Y6F5F71
3.2 Nuepuums, macca, INIOTHOCTh 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bune! cun 14 1 2 https://m.eds00.1u/QOM2I0R3Q
Uroro no pazaeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, dKHUIAKOCTEH 1 ra30B
aBiienue. [lepemaua naBiaeHus TBEPIBIMH
4.1 A pes A P 3 https://m.edsoo0.ru/X9P8J2M7R

TCJI1aMU, )KXUAKOCTIMH U ra3aMu




4.2 JlaBaeHue KUJIKOCTH https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMOcdepHOe TaBICHHE 6 https://m.edso0o.ru/Q8S1E3W1Q
elcTBHE
4.4 fleit TBITI' PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo.rw/XINIQITIK
HNorpyXEHHOE B HUX TEJIO
Hroro no pazneny 21
Pazgen S5.Padora u MOIIHOCTB. JHEPIUs
5.1 PaGora u mourHOCTH 1 https://m.edsoo.ru/Q5A4LEMEW
5.2 [IpocThie MEXaHU3MBbI 5 1 https://m.edsoo.ru/P3IH8TOGSW
53 Mexanuueckasi 3HEPTUsl 4 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazaeny 12
PesepBHOE BpeMms 3 https://m.edsoo.ru/V1S2D2X6R
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KJIACC

HaumenoBaHue pa3ie/ioB U TeM

KoanuyecTBO 4acoB

JIEKTPOHHBIE (HH(POBHIE)

Ne i/ Konrtpoabnbie | IIpakTnueckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1.TenoBble siBiaeHust
1.1 CrtpoeHune 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V IR
1.2 TennoBsie mpoiecchl 21 1 5 https://m.edsoo.ru/E712M902V
Nroro no pazaeny 28
Pa3nes 2.2yiekTprYyecKkre M MATHUTHbIE SIBJICHHSA
2.1 BHeKTqueCKH? 3apsbl. 3ApDKEHIbIE Tella 7 1 https://m.edsoo.ru/B7Y8RIABA
U UX B3aUMOJICHCTBUE
2.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK 20 2 7 https://m.edso00.ru/O5SS3Y2NO0J
2.3 MarHuTHbI€ SIBICHUS 6 1.5 https://m.edsoo.ru/V2V6P6T3S
2.4 DNeKTpOMarHuTHast UHIYKITUS https://m.edsoo.ru/V7C3B4PS8F
Hroro no paszueny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME




9 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuyecTBO 4acos

JIEKTPOHHBIE (HH(POBHIE)

Ne i/ Konrtpoabnbie | IIpakTnueckue
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pasznen 1.Mexanuveckne siBJIEHUSA
MexaHnuyeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/T8L5V2H4Q
OTHCaHUs
1.2 B3aumoneiictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazneny 40
Pa3zpen 2.Mexannueckue KoJ1e0aHUS U BOJHBI
2.1 Mexannueckue KoyieOaHus 7 3 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHuueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/I9K8UINSM
Hroro no pazaeny 15
Pa3nes 3.2/ieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJTHbBI
DIIeKTPOMArHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nes 4.CBeroBble sIBJIeHUS
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETa 2 https://m.edsoo.ru/F3GOV6OH2Q
4.2 JIuH3bl ¥ onrTHUecKue MPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.eds00.ru/Z9X0C2NOL
Uroro no pazaeny 15




Paznen 5. KBanroBbIe AIBJIeHUA

5.1 Hcnyckanue u norjioneHue cBeTa aroMoM 1 https://m.edsoo.ru/R6V4J7VES
5.2 CTpoeHne aTOMHOTO siipa 1 https://m.edsoo.ru/L3EOT6R20Q
53 S nepHble peakuuu 1 https://m.edsoo.ru/Q4D3Z0R7M
Nroro no pazaeny 17
Pa3nes 6.IloBTOpUTE1bHO-00001IAI0IM I MOYJIb
[ToBTOpeHue u 0000IIEHNE COMIE
6.1 BTOPEHIE I OBODIICHIE COACPAAMIA 9 2 https:/m.eds00.ru/07S0Z6M3I
Kypca ¢pusmku 3a 7-9 kiace
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoabHbIe

Bcero
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHUS

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

®usuka — HayKa O MPUPOJIE.
SIBnenus npupoael. dusnveckue
SBJICHUS

https://m.edsoo.ru/DOC8D7TOT

MeXElHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
SJICKTPUYCCKUC, MATHUTHEIC,
CBCTOBBIC, 3BYKOBBLIC ABJICHHUA

https://m.edsoo.ru/D403V3C4E

dusnuecKkue BeIUUUHbI U UX
U3MEpEHHE

https://m.edsoo.ru/ASL5SF2X3M

VYpok-uccnenosanue "M3mepenne
TEMIEPATypbl IPU TOMOIIN
’KHUJIKOCTHOTO TEPMOMETpaA U
JlaT4yrKa TeMIeparypor”

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢usuka u qpyrue
€CTECTBEHHBIC HAYKU U3Y4alOT
npuponay. EcrecTBeHHOHay4YHBIN
MeToJ mo3HaHus. OnucaHue
buznyecKux SIBICHUN C
IIOMOUIBIO MOJEIIEN

https://m.edso00.ru/S4G5Z7W4R

VYpok-uccnenosanue "[Ipoepka
THITOTE3BI: TaJbHOCTh MOJETA
HIapyKa, MyIeHHOTO
TOPU30HTAIILHO, TEM OOJIBIIIE,

https://m.eds00.ru/G5G3K2T6F




4yeM OOJIbIIe BhICOTA MMycKa'

Crpoenue BemiectBa. OMbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOEHHE BEILIECTBA

https://m.edsoo.ru/WOU7W3IM3Y

I[BI/I)KCHI/IG qaCTull BCIICCTBA

https://m.edsoo.ru/F6Y6C1WOU

Ypok-uccnenoanue «OMbITHI 11O
HaOIIOAEHUIO TEIJIOBOTO
PaCIIUPEHHSI Ta30B»

https://m.edsoo.ru/ESM4S0P31

10

AFpCFaTHBIe COCTOAHHMA BCUICCTBA

https://m.edsoo.ru/J7M9P7C5R

11

B3anmocBsA3b MeX 1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH

ar peFaTHbIX COCTOSIHI/Iﬁ BOIbI

https://m.edsoo.ru/W5H7U3F9Q

12

MexaHuyeckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUKCHHE

https://m.edsoo.ru/R7JOL1Y27Z

13

Cxopoctb. EquHuIe: ckopocT

https://m.edsoo.ru/R4J1R8COD

14

Pacuet nytu u Bpemenu
JBUKECHUSI

https://m.edsoo.ru/NO0Z2K8U7M

15

Nuepuusi. 3akoH UHEPITUU.
B3auMozeiicTBue TEN Kak
MpUYMHA U3MEHEHUSI CKOPOCTHU
JIBHDKCHUS T

https://m.edsoo.ru/A3L5S3L4X

16

[TnotHOCTH BemiecTBa. Pacuer
Macchl U 00bEMa TejIa 10 €ro
[UIOTHOCTH

https://m.edso00.ru/V6Z9Y5SB6W




17

JlaGopaTtopHnast pabota
«Onpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/S7TG8LEPOD

18

Pemenue 3agay mo reme
"TTmotHOCTH BemecTna"

https://m.edsoo.ru/M310LOM4V

19

Cuita Kak XapakTepUCTHKa
B3aumoeicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/J7T1MOSSL

20

JlaGopaTtopHnast pabota
«3yueHne 3aBHCUMOCTH
pactspkenus (aedopmaryn)
NPY>KUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edsoo.ru/U8G2K4X2X

21

SIBnenune tarorenus. Cuina
TSKECTH

https://m.edsoo.ru/V9K3R 1J4C

22

CBs13b MEXJly CUJION TSXKECTH U
Maccol Tena. Bec tena. Pemmenue
3aga4 mmo treMe "Cuia Tsoxkectr"”

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKecTH Ha Jpyrux
maHerax. Pusnueckue
XapaKTEPUCTUKU IJIAHET

https://m.edsoo.ru/J3P1JOR6G

24

N3zmepenne cun. flunamomeTp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/T1A7G9TOW

26

CrnoxxeHue IByX cHull,
HaIIPaBJICHHBIX 110 OJJHOMI
npsiMoil. PaBHozelicTByOIas CUII

https://m.edsoo.ru/M7B5G5Q1S

27

Penrenue 3amau mo teMe
"PaBHoelicTBYIOIIAS CHIT"

https://m.eds00.ru/S9S0A2G8G




28

TpeHHe CKOJIBXXCHUSA U TPCHUC
nokosi. Tpenue B mpupoje u
TEXHHUKE

https://m.edso00.ru/Y5Z2X9T0D

29

JlabopaTtopHnast pabota
((I/I?,yquI/IC 3aBUCUMOCTHU CHUJIbI
TPEHUSA CKOJIbXKCHUA OT CHUJIBI
JIABJICHUS U XapaKTepa
COITPHKACAIOLITIXCS
MIOBEPXHOCTEH»

https://m.eds00.ru/S405T2N21

30

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CHJIIBI

https://m.edsoo.ru/S8X3Z8EN

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I'papudeckoe
nu3o0paxenue cuimy, «CHIIb,
«PaBHOJENCTBYIOIIAS CHUID»

https://m.edsoo0.ru/K9T0Z801)J

32

KontposbHas padora 1mo TeMam:
«MexaHu4eckoe TBUKECHUEY,
«Macca, mI0THOCTBY, «Bec
Tenay, «I'papudeckoe
n3o00paxenue cuimy, «CHIIb

https://m.edsoo0.ru/U4Y0Y4M9Z

33

Hasnenune. CriocoObl
YMEHBIIEHUS U YBEIUUYECHUS
JIaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBnenue raza. 3aBUCUMOCTD
JaBJICHUs Ta3a OT 00bEMA,
TEeMIEPATYPbI

https://m.edsoo.ru/J5SQ5Q3A7S

35

Ilepenada naBneHus: TBEPABIMU
TEJIaMH, ) KUAKOCTSIMHU U Ira3daMu.
3axoH [lackans

https://m.edsoo.ru/S8M4I516V




36

I[aBﬂeHI/IC B XXUJKOCTH M Ira3sc,
BBI3BAHHOC ,Z[CﬁCTBPIGM CHIJIbI
TAXKECTH

https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3agad mo teme
«JlaBneHue B )KUIKOCTH U rase.
3akon [Tackamsy

https://m.edsoo.ru/P3Z4T7X2H

38

Coobmmarommecs: Cocy bl

https://m.edsoo.ru/DIL8KS5Z1E

39

I'mppaBnuyecknii mpecc

https://m.edsoo.ru/Q8I3F1IN2H

40

Manomertpsl. IlopiineBoi
JKUJKOCTHBIM HACOC

https://m.edsoo.ru/Y2F9W6N6E

41

Atmocdepa 3emmn. [IpuanHb
CYILIECTBOBAHMS BO3AYIIHON
0005104kH 3eMin. 3aBUCHIMOCTh
aTMOC(EepHOTro AABICHHS OT
BBICOTBI HaJ] YDPOBHEM MOPSI

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3ayxa. ATmocdepHoe
JaBJICHHE

https://m.edso00.ru/V6JOG1 DOV

43

N3mepenune armochepHOro
nasienust. OneiT Toppuuesnin

https://m.edsoo.ru/G3J5F2U1A

44

3aBUCUMOCTh aTMOC(EepHOTO
JIABJIEHUsI OT BBICOTHI HAJl
YpOBHEM MOps

https://m.edsoo.ru/A3S9J5MOP

45

bapometp-anepowu.
ATMoc(epHoe JaBlieHue Ha
Pa3JINYHbIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

Penrenue 3amad mo teMe
"AtMmocdepHoe naBieHue"

https://m.edsoo.ru/HSHOV1T3P

47

JlelicTBUE KUJKOCTH U Ta3a HA

https://m.edsoo.ru/E2P8Y 7147




MOTPY>KEHHOE B HUX TEJIO.
ApxumMenoBa cuia

48

JlaGoparopHas paboTa
«OnpeneneHue BbITAIKUBAIOLIEH
CHWJIBL, JEUCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B JKHUJIKOCTh

https://m.edsoo.ru/X6V4Q6P8Z

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Teja B BOJE OT 00bEMa
NOTPYKEHHOHN B KUAKOCTH YaCTH
TeJa

https://m.edso0.ru/S2I0KONS5P

50

IInaBanue Texn

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnast pabota
"KoncTpyupoBaHue apeoMeTpa
WM KOHCTPYHUPOBAHUE JIOJKU U
omnpezaeneHue eé
rpy30H0AbEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenne 3amay mo remam:
«ITnaBanue cymos..
BosnyxomnnaBanuey, «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U
ra3oB»

https://m.edso0.ru/A9D2Q8A3H

53

Mexanudeckas pabora

https://m.edsoo.ru/C2M3D5Y4L

54

MomHocTts. EquHuIbI MOIITHOCTH

https://m.edsoo.ru/HEYIKO0X2T

55

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMON MpHU
noabEMe 110 JiecTHuIe"

https://m.edsoo.ru/T7G0J7WS5I

56

[IpocTeie MexaHu3Mbl. Peryar.

https://m.edsoo.ru/B3U9T8M3K




PaBHOBecue cui Ha pbluare

57

Konrponbnas pabora no reme
«/laBieHKEe TBEPIBIX TEI,
XKHUJIKOCTEU U ra3oBy /
Bcepoccniickas npoBepodHas
pabota

https://m.edsoo.ru/ROTOHON1C

58

PeseprHrlIit ypok. Pabora ¢
TEKCTaMHU 110 TeMme «/JlaBieHue
TBEPABIX TEN, )KUIAKOCTEN U
ra3oBy» / Bcepoccuiickast
poBepoyHas paborta

https://m.edsoo.ru/W1TOB1B8U

59

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue yclIoBUi
paBHOBECHS phIYara

0.5

https://m.edsoo.ru/RSK100H9K

60

Pemenue 3ama4d 1o teme
«YcnoBus PpaBHOBECHUS pbIuara»

https://m.edso0.ru/L5G50Q2K80

61

Koaddunuent nonesnoro
JNEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KIIJI HaknoHHoOM
IUIOCKOCTI

0.5

https://m.edsoo.ru/J4K776J21

62

Pemrenue 3aga4u no teme "Pabora,
MotmHocTh, KIT/T"

https://m.edso00.ru/Z8Y8DOL2Y

63

MexaHuyeckas SHEprusl.
Kunernueckas u noTeHIMaIbHAS
SHEPrUs

https://m.edsoo.ru/P4V40409T

64

3aKOH COXpaHEHHUs

https://m.edsoo.ru/LON7T0D9C




MEXaHUYECKON YHEPTUN

65

YPOK-3KCIIEpUMEHT IO TEME
"OKcnepUMEHTaILHOE
onpeJieJICHUE N3MEHEHUS
KHHETUYECKOHN M ITOTSHIIMAJILHOM
SHEPTUHU TIPU CKATHIBAHUU TEJIa
10 HAKJIOHHOM MI0CKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

KonTtponsHas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTUs»

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MexaHn4ecKoe IBIKeHue"

https://m.edsoo.ru/J4Y7W4R4Z

68

PesepBHblii ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MormuHocTs. DHeprus"

https://m.eds00.ru/A5Z2G6YIM

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KJIACC

KoanyecTBO 4acos

Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN

1 YA 1 https://m.edsoo.ru/I1L6WS5X0Z
TEOPHUH U UX OTIBITHBIE
TTOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Monenu TBEpAOTO, KHUIKOTO U

3 ra3000pa3HOro COCTOSTHUMN 1 https://m.eds00.ru/N9T7D1S1F
BeIlleCTBA
OObscHeHne CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOTO

4 COCTOSIHUH BEIIECTBA HAa OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TeOpUH
Kpucrannmaeckue u amopdusie

5 P pd 1 https://m.edsoo.ru/HOW2Q8VSD
Tena
CmauuBaHuE U KallWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/M20O9B3R1L
IToBepxXHOCTHOE HaATsKEHUE

7 TennoBoe paciiupeHue U ckaTue 1 https://m.edsoo.ru/J7TITSC3B
Temneparypa. Csi3b

8 TEMIIEPATYPBI CO CKOPOCTHIO 1 https://m.edsoo.ru/CO9P4B3B3E
TETJIOBOTO ABUKEHUS YaCTHI]

9 Buytpennss sneprus. CriocoOsl 1 https://m.edsoo.ru/F1S701S9X




W3MEHEHUS BHYTPEHHEN SHEPTUU

10

Buasl Tenonepenaun

https://m.edsoo0.ru/RSOOE4G2]

11

Ypok-koH(pepeHIHs
"[IpakTHUecKoe UCIOIb30BaHUE
TEIJIOBBIX CBOMCTB BEILECTB U
MaTepHaioB B LEJAX
sHeprocoepexeHus"

https://m.edsoo.ru/ROD8OIV0OQ

12

KommuectBo Termnorel. Y aenpHas
TEIIOEMKOCTD

https://m.edsoo.ru/F6M7F7K&S

13

VYpaBHeHuUe TEII0BOro OanaHca.
TemoobmeH 1 TemIoBoe
paBHOBECHE

https://m.edsoo.ru/E7TR9C6G1Q

14

JlaGoparopHas pabota
"HccnenoBanue IBIECHUS
TETI000MEeHa NP CMEIINBAHUH
XOJIOJHOU U Topsiueit Boab"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xonudecTBa TCILJIIOTHI,
HCO6XOI[I/IMOFO IJIL HAarpe€BaHUs
TCJIa U BBIACIIKICMOI'O UM IIPU
OXJIAXKJICHHUH

https://m.edsoo.ru/X8H6JIWO0OY

16

JlaGopaTopHas paboTa
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BenlecTra"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus ToruBa. Y IeiabHas
TEIUIOTa CTOPaHUs

https://m.edsoo.ru/M8M5Z4K6B

18

[linaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TeIl. Y IeJIbHAs
TEIUIOTA IJIABJICHUS

https://m.edsoo.ru/D3W3A40Q21




19

JlabopaTopHas pabota
"OnpeneneHue yaeiabHON
TEIJIOTHI IJIaBJIE€HU Jbpaa"

https://m.edsoo0.ru/G8POHOX5B

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

https://m.edsoo.ru/V4Y0X80O3H

21

Kunenue. Y nenpHas Temiora
napooOpazoBaHus U
KOHJIEHCAllUU. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/I6M5B7X7T

22

BriaxxHocTh Bo3ayXa.
JlaGopartopHas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIQ)KHOCTH Bo3ayxa"

https://m.edso00.ru/NOG6H8C2D

23

Pemenne 3a/la4 Ha OIPCACIICHUC
BJIA’KHOCTH BO3yXa

https://m.edsoo.ru/D0J8G4K8H

24

[IpuHIMIBI pabOTHI TEMIOBBIX
neurateneit. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO
CTOpaHMSI

https://m.edsoo.ru/J7B1B5SESE

25

KII/I TermoBoro nBurarens.
TernmoBble ABUrAaTENN U 3a1UTa
OKpYKarolleil cpebl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHEHMsI U
MIpEeBpaILEeHUs SHEPTHH B
TETIJIOBBIX MIPOILIECCAaX

https://m.edsoo.ru/ION7C7D71

27

[ToaroroBka K KOHTPOJILHOM
pabote no Teme "TemnoBsie

https://m.edsoo.ru/F2Z3K2F2D




SABJICHUS. I/ISMCHeHI/Ie arperaTHLIx
COCTOSIHUH BemecTna"

28

KonrponsHas padora no teme
"TernnoBsie sBieHus. MI3MeHeHue
arperaTHbIX COCTOSTHUI
BemiecTna”

https://m.edsoo.ru/EQI6 W3 U2P

29

3J’IeKTpI/I3aI_[I/IH TECIIL. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/U7VITOV7Z

30

Ypoxk-uccienoBanue
"DnexTpuzanus TeaI UHAYKIUEH 1
MIPU CONPUKOCHOBEHUU"

https://m.edsoo.ru/LOYVOYENIC

31

B3anmopeiicTBre 3apsyKEHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/H2R1J1U60

32

DneKTpUUECcKOoe MoJe.
HanpsikeHHOCTD 31EKTPUYECKOTO
nosist. [IpuHDmn cynepnosuuuu
BJIEKTPUYECKUX TOJEH

https://m.edso0.ru/Z5Q3S3U0K

33

Hocurenu anexTpuueckux
3apsA0B. DJIEMEHTapHBIN 3apsl.
Crpoenue atoma

https://m.eds00.ru/X6 W509K 0K

34

HpOBOI[HI/IKI/I H JUDJICKTPUKHU.
3akoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaga

https://m.edsoo.ru/J1F4R7N4F

35

Pemenue 3agau Ha npruMeHEeHNE
CBOMCTB 3JIEKTPUUYECKUX 3apsII0B

https://m.edso0.ru/I40O8N&X00

36

DNEeKTPUUYECKUI TOK, YCIIOBUS €TI0
cyuiectBoBaHusl. UCTOUYHHUKHN
ANEKTPUYECKOTO TOKA

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




37

JIefiCTBHS 2IIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpok-uccnenoBanue "JleiictBue
3JEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKYU U TUAJIEKTPUKH"

https://m.edsoo.ru/T1K3V1X2Y

39

DIJIEKTPUYECKUI TOK B METaJlIax,
JKUIKOCTSX U ra3ax

https://m.edsoo.ru/N4C3B6K8W

40

DneKkTpuyecKas 1ernb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/P5SG1AOWSN

41

Cuna Toka. JJaboparopHas pabota
"N3mepenue u peryiupoBaHue
CHJIbI TOKa"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DNEKTPUUYECKOE HANIPSHKECHHUE.
Bonbr™merp. JIabopaTopHas
pabota "M3mepenue u
peryiupoBaHue HaNpsHKEHUs "

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

COHpOTI/IBHeHI/Ie IMPOBOAHHKA.
YaenpHOE COIIPOTUBJICHUC
BCIICCTBA

https://m.edsoo.ru/E3Z8S7Q27

44

JlabopaTopHas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
COTIPOTHUBIICHUS MPOBOIHUKA OT
€ro JJIUHBI, TUIOIIAI!
MIOTIEPEYHOI0 CEeUEHHS U
Martepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBHUCUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMa st
ydacTKa [enu

https://m.eds00.ru/D8J5G7Q5S

46

JlaboparopHast pabota

https://m.edsoo.ru/R7A5GOISN




"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO uepes3
PE3UCTOP, OT CONPOTHBIICHHS
pe3UCTOpa U HANIPSDKEHHS Ha
pe3uctope"

47

IlocienoBaTenpHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOTHUKOB

https://m.edsoo0.ru/A7Q8YS5P7B

48

JlaboparopHas padora "IIpoBepka
IIPaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPU N1OCJIE0BATEILHOM
COCJMHEHHHU IBYX PE3UCTOPOB"

https://m.edsoo.ru/M1C727D9S

49

JIaGoparopnas pabota "IIpoBepka
MpaBUJIa JUI CHIIBI TOKA MIPH
napayieIbHOM COCTUHEHUN
pe3uctopon"

https://m.edsoo.ru/D3J6REN6E

50

Pemenue 3ana4 Ha mpyUMeHEHNE
3akoHa OMa 715 pa3InyHOro
COEIMHEHUS IPOBOJIHUKOB

https://m.edsoo0.ru/A7SOW2R1IW

51

PabOora 1 MOIITHOCTE
3JEKTPUUYECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

https://m.edsoo.ru/E4A273D7T

52

JlabopaTopHas pabota
"Onpenenenue paboThl U
MOIITHOCTH AJIEKTPHUECKOTO TOKA"

https://m.edsoo.ru/E2P6VEC3Q

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/R7F2VIB5T




54

HOCTOSIHHI)IG MAarHuThbl, UX
B3aHlMOJICUCTBHE

https://m.eds00.ru/Z0C9C1MSES

55

VYpok-uccnenosanue "M3yuenne
OJIEH TIOCTOIHHBIX MAarHuToB"

https://m.edsoo.ru/I1IK1R5T7B

56

MaruutHoe nojie. MarHuTHoe
noJjie 3eMJIA U €0 3HaAYEHUE IS
JKA3HU Ha 3emiie

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "DIeKTPUIEeCKue
3apsbl. 3apsHKEHHbBIC Tela U X
B3anMoaecTBus. IlocTOIHHBIN
3IEKTPUYECKUN TOK"

https://m.edsoo.ru/L5D2E0L40

58

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsbl.
3apsKEHHBIE TeNa U UX
B3anMoaecTBus. IlocTOIHHBIN
AJIeKTpUYECKHi TOK" /
Bcepoccuiickas npoBepodHast
pabota

https://m.eds00.1u/G7X7C706X

59

PesepBHbIit ypok. PaGora ¢
TekcTamu 1o teMe "llocTosHHbIN
AJIEKTpUYECKHi TOK" /
Bcepoccuiickas npoBepodHast
pabota

https://m.edso00.ru/F5D8DI9TEN

60

OnbIT OpcTena. MarauTHoe nose
ANEKTPUYECKOro Toka MaruutHoe
0JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K0Q

61

[IpuMeHeHne 2EeKTPOMAarHuTOB B
texHuke. JlabopaTopHas padora

0.5

https://m.edsoo.ru/M8VINEDOL




"N3yuenue neiCTBUS MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcronb3oBanue
3JIEKTPOJBUTATENICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabora "KoHcTpynpoBaHue u
u3y4yeHue paboTsl
aneKTpoaBurarTesns”

https://m.edsoo.ru/J1V7A7C21

63

Omnbrter @apazes. 3akoH
AJIEKTPOMArHUTHON WHIYKITHH.
[IpaBuno Jlenna

https://m.edsoo.ru/ESLEMOH4W

64

OnexrporerepaTop. CriocoObl
MOJTYYSHHS DIIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUU

https://m.edsoo.ru/F8HIWIRS8I

65

IToaroroBka K KOHTPOJIBLHON
pabote no Teme "DneKTpruuecKue
Y MarHUTHBIC sIBJICHUS"

https://m.edsoo.ru/G1L3L2X7L

66

KonTponbHas pabota mo teme
"DeKTprUUeCKUEe U MarHUTHbBIE
siBJICHUS"

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHbIit ypok. PaGora ¢
TekcTaMu 110 TeMe "TemoBeie
sBiieHus"

https://m.edsoo.ru/J1J3F9B6T

68

PesepBHblit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MarauTHeIe

https://m.edsoo0.ru/P9I2DSKOW




saBiieHud"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME
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9 KJIACC

KoangecTBOo 4acoB

Ne Mara DJIeKTpOHHBIe HH(ppoBbIE
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | o0pa3oBaTeJIbHbIE pecypchl
padoThI padoThI

Mexannueckoe JKEHUE.

1 A AABHDICHH 1 https://m.edsoo0.rw/FAG6C1IM7F
MarepuaiibHasi TOYKa
Cucrema orcyera.

2 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/NSCIFSFSF
JIBH)KEHUSI
PaBHOMepHOE nIpsIMOSTMHEITHOE

3 P P 1 https://m.edsoo.ru/Y4X4H7N6C
JIBUJKECHHE
HepaBHoMepHOE npsAMOIMHENHOE

4 newxkenue. Cpenusisa u 1 https://m.edsoo.ru/VOU7B4D1Z
MTHOBEHHAsI CKOPOCTh
IIpssMonuHenHoe

5 PaBHOYCKOPEHHOE IBUIKEHUE. 1 https://m.edsoo.ru/JOP6I2ROH
Yckopenue
CkopocTh IPSAMOJIUHEUHOTO

6 PAaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1 https://m.edsoo.ru/MIE114S5N
I'padux ckopocTu
JlaGoparopHnas pabota
"Onpenenenue yCKopeHus Tena

7 ped yerop 1 1 https://m.edsoo.ru/O0P8S4C1J
IIPU PABHOYCKOPEHHOM JIBMKEHUHU
10 HAKJIOHHOM MJIOCKOCTH"
CBoOoanoe nagenue ten. OnbIThl

8 A A 1 https://m.edso00.ru/J9Y372J1G
lanunes

9 PaBHOMepHOE nBHXKEHUE 10 1 https://m.edsoo.ru/R8K1U9L4L




okpy»kHOCTH. [Iepuon u yacrora
oOpamienus. JInneiHas v yriioBas

CKOpPOCTH
E€HTPOCTPEMUTEIILHOE

10 Hentpoctpemirrebi https://m.edsoo.ru/ASO9K1NOU
YCKOpEHHUE
I1 i H .B

11 CPELIN 3aKOH HIRIOTOHA. Bekrop https://m.edsoo.ru/H6G217N4R
CHJIBI
Bropoii 3akoH HeroToHa.

12 B https://m.eds00.ru/F8S7N1T5N
PaBHOpelicTBYOIIIAs crta
Tperuii 3akoH HeroToHa.

13 peTHit H HBIOTOR https://m.edsoo0.ru/SSW4B2VOR
Cyniepnio3unus cui
P

14 CHICHHE 3aRaT 1d [PUMCHCHIE https://m.edsoo.ru/X4E7S7TE6C
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
P C

16 CHICHIE SAIIAT MO Teme «ta https://m.edsoo.r/NINSUOH10
YOPYTOCTH
Jlabopartopnas pabota

17 «Ornpenenenne KeCTKOCTH https://m.edsoo.ru/JOR6G3A10
MPYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/X7J9PIS8E
P C

19 CHICHHE 33121 TO TeMe «ia https://m.edsoo.ru/Z7K60Q4V2V
TPEHHSD
JlaGopartopHnas pabota

20 "Onpenenenue ko3 GuIneHTa https://m.edsoo.ru/USB6R1V0Z
TPEHUS CKOJIbKEeHUS"
Pemenue 3amau mo reme "3akoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/B6USWIASZ

TpeHus"




22

Cuia TSHKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOHOTO MaieHuUs

https://m.edsoo.ru/D9E4E9127

23

Ypoxk-koupepenuus "/IBmxenue
TeJI BOKPYT I'PaBUTALIMOHHOI'O
uenTpa (ConHeyHast cucrema).
INanaxtukn”

https://m.edsoo.ru/T414P7P8W

24

Pemtenne 3amau mo reme "Cuiia
TSDKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/Z7P614D6B

25

ITepBast kocMuYecKast CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBECHE MaTEepHAIBHON TOYKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpOTO TETNA C
3aKPEIUIEHHOW OCBIO BpaIlIEHUSI.
MowmenT cuinbl. LlenTp TsokecTn

https://m.edsoo.ru/P1A7D407W

27

PaBHOBECHE MaTEepHATIBHON TOYKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHOW OCBIO BpaIlIEHUSI.
MowmenT cuinsl. LlenTp Tsokectn

https://m.edsoo.ru/HOWI1S5WSET

28

Pemnrenue 3amad mo temMe "MoOMeEHT
cunbl. Llentp Tsxectn"

https://m.edsoo.ru/B8T6J2J6K

29

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme "MexaHu4IecKoe
nBmkenne. Bzaumoneiictsue ten"

https://m.edsoo.ru/ISX6B0B11

30

KonrponbHas padorta no reme

https://m.edsoo.ru/W1VEP6V3B




"MexaHn4ecKoe IBIKEHUE.
BszaumopeiictBue Ten"

Nmmynsc Tena. UMIyasce CUibl.
3aKOH COXpaHEHMsI UMITyJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
Yupyroe u Heynpyroe
B3aUMO/IENICTBUE
Pertennie 3amau o reMe "3aKkoH

32 A " https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHUsl UMITyJIbCa
Vpok-xoHDepeHns "PeaktuBHOE

33 p (epenm " https://m.eds00.ru/N2S4U5J8T
JIBIDKCHHE B MIPUPOJIC U TEXHUKE
Mexanuueckast pabora u

34 p https://m.eds00.ru/S3V3B4VIT
MOIIHOCTb
Pabora criibl TSKECTH, CUIIBI

35 ’ https:/m.edsoo.ru/N6N9E3J4U
YIOPYTOCTH U CUJIbI TPEHUS
JlaboparopHnas pabota
«Omnpenenenue pabOThI CUITBI

36 TPEHUS TPU PAaBHOMEPHOM https://m.edsoo.ru/J1G1B4T20Q
JIBUKEHUU Telia 110
TOPU30HTAIBLHON TOBEPXHOCTH
CBs3b DHE a0OTEL.

37 BA3H JHEPTHH I pabOThI https://m.edsoo.ru/C2V7B6E21
[ToTenmanpHas SHEPTUS
Kunernueckad sueprus. Teopema

38 . p p https://m.edso0o0.ru/J3TSL3D5T
0 KHHETUYECKOUN IHEPTUun
3aK0H COXpaHEHUS YHEPTUU B

39 p p https://m.eds00.ru/M8VOW3IW3F
MEXaHUKeE
JlaboparopHas pabora «/3yuenne

40 paTopHas pabota «VIyHeHH https://m.edsoo ru/M3S2Y8J1H
3aKOHA COXPaHEHUS YHEPTUM»

41 KomnebarensHO€E ABUKEHUE U €T0 https://m.eds00.ru/S2N5G8W2K




XapaKTCPUCTUKHU

42

3aryxaromue KoieOaHusl.
BriHyx1eHHbBIE KOJTeOaHMs.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

MaremaTuyeckuil U NpyKUHHBIN
MasiTHUKU

https://m.edsoo.ru/I9M6I14R77Z

44

Ypoxk-uccienoBanue
«3aBUCUMOCTb NIEPUOIA
KOJIEOAHHH OT KECTKOCTH
MIPY>KUHBI U MAcChI TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KOoneOaHusIx

https://m.edsoo.ru/L4W6V5Y9U

46

JlaGoparopHas pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KojaeOaHuil mpyKMHHOTO
MasiITHUKa

https://m.edsoo.ru/D4T9R1F5R

47

JlaGopaTtopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH IIEpUOJIa
KoJieOaHUi TPpy3a, MOABEILICHHOTO
K HUTH, OT MacChl rpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJHBI. CBOMCTBA
MeXaHUYECKUX BOJIH.
[IpononbHbIE U TONEPEUHbIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koHpepeHus
"MexaHu4yecKkue BOJIHBI B TBEPIOM
Teie. CelicMUYecKUe BOITHBI"

https://m.edsoo.ru/W1WOM9JOM

50

3ByK. Pacnipoctpanenue u

https://m.edsoo.ru/A7R9U7S7Q




OTPaKCHHE 3ByKa

51

Ypok-uccienopanue
"HaburoieHre 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edso00.ru/N4Z4K9C9Y

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHH pe30HaHC

https://m.edsoo.ru/JIR2ZM3Q3W

53

VYpok-koHbepenius "YIIbTpa3Byk
1 MHQPa3BYK B IpUPOJIE U
TeXHUKe"

https://m.edsoo0.ru/U3W9Q7R9S

54

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxXpaHeHus1. MexaHn4eCcKue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/F8M20Q6T5V

55

Konrponsnas padora no teme
"3aKOHBI COXPAHEHUS.
Mexannueckue KoyiebaHus u
BOJIHBI"

https://m.edsoo.ru/V4G6V1F4Q

56

DIEKTPOMarHuTHOE IOJIE.
DNEKTPOMarHUTHBIE BOJIHBI

https://m.eds00.ru/U6Q7S6X6F

57

CBoiicTBa 2JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo0.ru/K7B7Z4W6C

58

Ypoxk-konpepennus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOH CBSI3H"

https://m.edsoo.ru/SOU6R&I1C

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB OJICKTPOMAriMTHBIX BOJIH

https://m.edsoo.ru/T3R1R0CS8I




C IIOMOIIBI0 MOOMIEHOT'O
tenedona"

60

Pemenue 3anau Ha onpenenexHue
YaCTOThI U JJTUHbI
AJIEKTPOMATHUTHOMN BOJIHBI

https://m.edsoo.ru/Q2V5SN7RSJ

61

DneKkTpoMarHuTHas Ipupoaa
cBera. CkopocTh cBeTa. BonHoOBbBIE
CBOMCTBA CBETA

https://m.edsoo.ru/SIUQF1L6Y

62

HcTounuku ceera.
[Ipamonuneitnoe
pacripocTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.eds0o0.ru/Q8A4S9T4]

63

3aKoH OTpaXeHUs CBeTa. 3epKaja.
Pemenue 3amau Ha npruMeHEHKE
3aKOHa OTPaKCHUS CBETa

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomnenue cera. 3aKoH
MIPEJIOMIJICHUS CBETa

https://m.edsoo.ru/M2H2C8U4S

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrmonp30BaHuE TTOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/N4S3P8E9T

66

JlaGopartopnas pabota
"WccnenoBaHue 3aBUCUMOCTH
yTriia MpeIoMJICHHsI CBETOBOTO
Jy4da OT yIJia MaJIeHus Ha TPaHuIle

nn

"BO3TyX-CTEKJIO

https://m.eds00.ru/S3DIN6TIT

67

Ypok-koH(pepeHus
"Ncnoib30BaHuE TOJTHOTO

https://m.edsoo.ru/YOT3K7BON




BHYTPEHHETO OTPaKCHUS:
CBETOBO/JIBI, OIITHKOBOJIOKOHHAS
CBSI3b"

68

JImaselr. OnTHYecKas CHIIa JTUH3BI

https://m.edsoo.ru/I7VON3C6C

69

[TocTpoenue n3o0pakeHui B
TUH3aX

https://m.edsoo0.ru/K6Z010T2C

70

JlaGopartopHnast pabota
"Onpenenenne GOKyCHOTO
pPaccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomei TuH3b1"

https://m.edsoo.ru/I8JISC1E2F

71

VYpoxk-koHpepenuus "OnTuyeckue
JIMH30BBIE TPUOOPHI"

https://m.edsoo.ru/X3H9IOW7U

72

['ma3 kak onTuyeckas cucTeMa.
3penue

https://m.edsoo.ru/REM7Q511A

73

Ypok-koudepennus "JlepexTor
3penusi. Kak coxpanuth 3peHue"

https://m.edsoo0.ru/N6D1A6730Q

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CreKTpaibHbIX IBETOB.
Hucnepcus cBeta

https://m.eds00.ru/G60601H6Y

75

JlaGopatopHnast pabora "OnbITh IO
pasnokeHuto 0enoro ceera B
CIIEKTP M BOCTIPHSTHIO [[BETA
MPEIMETOB MPHU UX HAOIIOICHUN
4yepe3 1IBETOBbIC GUIbTPHI"

https://m.edsoo.ru/R7U7B4P1K

76

VYpoxk-nipakTukym "BonHoBbIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTEepepeHms u audpaxaus”

https://m.edsoo.ru/T21.4Z0X8T




OmnsiTel Pesepdopna u

77 https://m.eds00.ru/X9G1Z8I1P
TJIaHETapHAsi MOJIETh aTOMa
IToctynatel bopa. Moneins atoma

78 Y p A https://m.eds00.1u/A7C3CIB5V
bopa
Hcmyckanue u MorJoneHue cBera

79 atomoM. KBaHTel. JInHEHUaTRHIE https://m.edsoo0.ru/C6Q6K4B0B
CHEKTPBI
Vpok-nipaktukym "HaOmronenune

80 POTp Y " A https://m.edsoo.rt/USD5G7M30
CHEKTPOB UCITyCKaHUS

81 PannoakTUBHOCTE U €€ BUJIBI https:/m.edsoo.rw/ESV7FOP1X
CrtpoeHre aTOMHOTIO sapa.

82 P AP https://m.eds00.ru/GOA9Q8P4U
Hyxnonnas moaens
PanmoaxkTuBHEIE IIpEBPAILIEHNS.

83 a peBpail https:/m.eds00.1u/G2V8Z1Y8N
W3otonsl
Pemtenue 3agad mmo treme:

84 " A Y https://m.edso0.ru/J7K2G5V5L

PanuoakTuBHBIEC TpEBpaIICHUS

85 [Tepuon nmonypacmnana https://m.edsoo.ru/V3IW7A9K3C
Ypoxk-koHpepeHuus

86 "PannoakTHBHBIC U3TYyUYCHUS B https://m.edsoo.ru/T1S9P6I5I
MPUPOJIE, MEAUIIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI

87 COXPaHEHUs 3apsA0BOTO U https://m.edso00.ru/N8O7SON3K
MacCOBOI'0 YHCEN
DHeprus CBsS3M aTOMHBIX S7EP.

88 https://m.eds00.ru/Q4MOU0X5G
CBs13b MacChl U DHEPTUHU
Pemntenue 3amad mo reMme

&9 " a " https://m.edso0.ru/I0LOS3U6W

S nepHblie peakuuu
90 Peakuuu cunTe3a U neneHus suep. https://m.edsoo.ru/T3A7T9L9G




WcTtounuku sHeprun ConHua u
3BE3 ]

91

Ypok-koHpepenmus " nepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX M3ITyYeHUH Ha
KHUBBIE OpraHU3MBbI"

https://m.edsoo.ru/X102Z5W30

92

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanrosrie siBaenus"

https://m.edsoo.ru/L9Y3HKI2X

93

KonTponbhas pabota mo teme
"DeKTpOMarHUTHOE MOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie siBaeHus"

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpenue, 06001IeHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3zanmonaencreue tea"

https://m.eds00.ru/G3Y700L6R

95

[ToBTOpenme, 0600IICHNE.
Perenre pacueTHBIX U
Ka4eCTBEHHBIX 3a/a4 I10 TEME
"TemnnoBsie nporecch”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpenue, 06061IeHNE.
Pemenue pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TeroBbIX aBUrarenci'”

https://m.edsoo.ru/I1C611UOW

97

[ToBTOpeHnue, 06061IeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3a]1a4 [0 TeMe

https://m.edsoo.ru/M9I703R&N




"KIIJ] anekrpoycTaHOBOK"

98

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie pabOTHI IO Kypcy
"CBeToBbIE sIBIEHUA"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, o600meHne. Pabora
C TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHUs1 B MeXaHuKe"

https://m.edsoo.ru/NINSZ9T4L

100

[ToBTOpenue, o6o6menHue. Pabora
¢ Texkctamu 1o Teme "Komnebanus
U BOJIHBI"

https://m.edsoo0.ru/P8WI1Q5R7G

101

IToBTOpenue, 06o6meHue. Pabora
¢ Texkctamu 1o Teme "CBeTOBEIE
sBiieHud"

https://m.edsoo.ru/D4V0Z0MOI

102

[ToBTOpenue, 0606menue. Pabora
¢ Tekctamu 1o Teme "KBaHtoBas u
anepHas pusmuka"

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHNS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiinidaTtb ABJICHUA II0 ONHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKoe SIBJICHHC

1.3

pacro3HaBaTh INPOSIBIEHUE U3YyYEHHBIX (U3MUECKUX SBJIECHUI B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUe SBICHHS B MPHUPOJE,
IpU 3TOM INEPEBOAMUTH MPAKTHUUYECKYIO 3a7ady B y4yeOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUI

1.4

OMKCHIBATh W3YYCHHBIE CBOWCTBA Ten U (pU3MUECKHe SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYWHBI, TIPU OIUCAHWU MPAaBUIBHO
TPaKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HaUYCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKHd  M3YYCHHBIX  3aBHCUMOCTEH

(hu3HUECKUX BEIUYUH

1.5

XapaKTCPU30BaTh CBOICTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HUCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(I)OpMy.TII/IpOBI(y 3aKOHa MW  3alIMuCbhiBaTb €0 MAaT€MaTU4YCCKOC

BBIPAKECHHE

1.6

OOBACHIATh (PU3HUECKHUE SIBJICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM
Yyycllié M B KOHTEKCTE CHUTYyallMii MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISIBJIATh MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH
o0ObsicHeHHEe W3 1 — 2 JIOTMYECKHMX IIaroB ¢ omopo Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUYCCKUX SBICHUH, (DU3MUECKHUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

peuiaThb paC‘IéTHHe 3aJadyud B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHbI U




(hopmyIibl, CBA3BIBaIONIME (PU3NUECKIE BETUIMHBI: HA OCHOBE aHan3a
YCIOBMSL 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, IMOJACTABIATh
(u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJIUTH PacU€Thl, HAXOAUTD
CIpaBOYHbBIC JaHHbBIE, HEOOXOAUMBIE AJISl PEIICHUsS 3a7a4, OIlCHUBATh

PEaTUCTUYHOCTD MOYYEHHON (PU3NUECKON BEIIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH IMTOMOIIN
(¢u3n4Yeckux METOJA0B, B OIHCAHUU MCCJIEJOBAHUS  BBIICIATH
IpoBepsieMOe  MpEANoNokKeHHe  (TUHoTe3y),  pa3iuyarb U
UHTEPIPETUPOBATh IOJIyUYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B

XOJ¢€ OIlbITa, A€JaTh BBIBOJBLI 110 €TI0 pE3yJjibTaTaM

1.9

MPOBOJUTH OIBITHI TIO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nueckux  CBOMCTB  Tel:  (QOpMYJIUpPOBaTh  IMPOBEPSEMBIC
MIPENAIOJIOKEHNS, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (I)OpMy.]'II/IPOBaTB BBIBOJbI

1.10

BBINIOJHATH TIPSIMBIE M3MEPEHHS C HCIOJNB30BAaHWEM AaHAJIOTOBBIX H
uu(pPOBBIX MPUOOPOB, 3aNKMCHIBATh MOKAa3aHUS MPUOOPOB C yUETOM

3a/IaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUN

MPOBOJUTHh  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBl OT JPYrol € MCIOJb30BaHUEM IIPSAMBIX H3MEPEHHUI,
y4acTBOBaTh B IUIAHMPOBAHMHM YYEOHOTO HCCIEAOBaHHS, COOMpATh
YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIIENYS NIPEIIOKEHHOMY ILIaHY,
(bUKCUpOBaTh PE3yJIbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE€ MPEAJIOKEHHBIX Ta0IUIl U TPAPUKOB, A€TaTh BHIBOIBI

10 pe3yJibTaTaM UCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUS (1)H3I/I'~I€CKI/IX BCJIMYHH, CJICayd
npezmoxceHHoﬁ HUHCTPYKIUU: IIPU BBIITOJIHCHUU I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIbHYKO YCTAHOBKY H BBIYMUCIIATH 3HAYCHUC HCKOMOM

BCJINYHMHBI

1.13

CO6J'IIOI[aTB npaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

1abopaTopHBIM 000pyT0OBaHUEM

1.14

yKa3plBaTh MPUHIMIBI  JCHCTBUS TPUOOPOB U TEXHHUYECKUX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUS HM3YyUYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C TOMOIIBI0 HMX OIMCAHMA,
WCIIONIb3Ysl 3HAaHUSA O CBOMCTBaX (M3MYECKUX SIBICHUU U

HeoOxoauMBbIe (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJUTL TpUMepbl (HaXoAWTh HHQPOPMALUMIO O MpPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMs (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM JUIA  oOecriedeHus Oe30MacHOCTH TpH  OOpalieHuu C
npuboOpaMu ¥ TEXHUYECKUMU YCTPOICTBAMH, COXPaHEHUS 30POBbS U

cOOII0ICHUSI HOPM 9KOJIOTMYECKOTO TIOBEJICHHUS B OKpY KaloIlel cpee

1.16

OCYILECTBIISATh OTOOp MCTOYHUKOB MH(poOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOUINXCSA 3HAHUM M IyTEM CpaBHEHUS pPa3IMYHbIX HMCTOYHHKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON MU

MO>KET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aIaHUI
HAYYHOIIONYJISIPHYIO ~ JIUTEpaTypy  (PU3UYECKOro  COAEpIKaHMS,
CIpaBOYHbIE MaTepHualbl, pecypcbl ceTtd MHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HHPOpMALUH

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCHMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (U3HUIECKOTO
COJIepKaHusA, B TOM YHCJe MyOIUYHO JeNaTh KpaTKhe COOOIICHUs O
pe3yibpTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBAaHUN, IPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN IOHATUHHBIN anmapar Kypca

(hU3HKH, CONPOBOXKIATH BHICTYIJICHUE MPE3eHTAUeH

1.19

P BBINIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenessaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBAs MHEHHE

OKPY’KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BaTh IMOHATHA

1.2

pasiinydaTth ABJICHUA IO OMNMCAHWUIO HX XaPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H31/I'—I€CKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHUE W3YyYEHHBIX (H3MUECKUX SBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHHS B MPHUPOJE,
IPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 33aauy B yueOHYIO, BBIICISTH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUIN

1.4

OIUCHIBATh HW3y4YCHHBIC CBOWCTBA TeN W (HU3MYECKUE SIBICHHS,
UCTIONB3ysl (U3WYECKHe BEJIMYUHBI, TNPU OMUCAHUU NPABUIBHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIIOJIB3yEMBIX  BEJIMYUH,
0003HaYCHHS M AUHUIIBI (PU3NUECKUX BEITUYNH, HAXOIUTH (OPMYJIHI,
CBS3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMH,  CTPOUTH  TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘I€CKI/IX BCJIIMYHH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U TPOIIECCHI,
WCIONB3ysl HW3YUYEHHBIE 3aKOHBI, MpPU HTOM J1aBaThb CJIOBECHYIO
(GbopMyNnUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPaKCHUE

1.6

OOBSICHATH (hM3MUECKUE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHCIIC U B
KOHTEKCTE CHUTyaluMid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPHYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIAaroB ¢ MOMONIbI0 | — 2 HM3y4YEeHHBIX CBOWMCTBA

(I)I/I3I/I‘-ICCKI/IX ﬂBJ'IeHHfI, (I)I/I3I/IIIGCKI/IX 3daKOHa UK 3aKOHOMCPHOCTHU

1.7

pemiath pacdyéTHbIC 3a7a4M B 2 — 3 JEHCTBHS, MCIIOJIb3YSl 3aKOHBI U
(hopMyIIbI, CBSA3BIBAONINE (DU3UUCCKHUE BEIIMYNHBI: HA OCHOBE aHAJIA3a
YCIIOBHS 3aJ1a4H 3aIMChIBATh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK
JTAHHBIX Ui PEIIeHHWs 3a/ladyd, BHIOMPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOUMBIE ISl €€ pelleHUs, MPOBOJAUTh PAacUYEThl U CPABHUBATH
MOJTyYeHHOE 3HAYeHWE (PU3UYECKONW BEIMYMHBI C W3BECTHBIMH

JaHHbIMH

1.8

PpacClio3HaBaTb HpO6HeMBI, KOTOpPBIC MOKHO pPCHIUTL IIpU ITOMOIIH
(1)I/I3I/I‘ICCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHNsA, BBIACIIATH
IMPOBCPACMOC IPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIBHOCTL IIOPsAAKaA

MNPOBCACHUA UCCIICAOBAaHN, 1CJIaTh BbIBOAbI

1.9

OpOBOAUTL OIBITEL 110 HaGJ'IIOI[eHI/HO (pI/I3I/I‘-IeCKI/IX SIBJICHUW WJIHN
(bU3MYeCKUX ~ CBOWCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEPSIEMBIC

NPEaNoiIoKEeHUsl, coOuparb  yCTaHOBKY U3  MPEIOKEHHOTO




000py10BaHus, ONUCKHIBATh XOJ1 ObITa U (POPMYIHPOBATH BHIBObI

1.10

BBITIOJIHATE TIPAMBIC H3MCPCHUA C HCIOJIB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YHMKOB (I)I/ISI/I‘IGCKI/IX BCJIMYHNH, CPaBHUBATL PC3YJIbTATHL

U3MEPEHHH ¢ yIETOM 3a/IaHHOM a0COFOTHOM MOTPEITHOCTH

NPOBOJUTH  HMCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JAPYrOM C HCIOJIB30BAHUEM MPSIMBIX H3MEPECHHMN:
IUIAHUPOBATh HCCIIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHus, cilenys MpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAaONUI] U TPa(HKOB,

JACJIaThb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUS

1.12

NPOBOJIUTh  KOCBEHHbIE  HM3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
clenys. MPENJOKEHHOW HMHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCJINMYHHBI

1.13

CO6J'IIO,Z[8.TB npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOpHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/I‘-IGCKI/IC 3aKOHOMEPHOCTHU

1.15

pacnio3HaBaTb MPOCTBIC TCXHUYCCKHC YCTPOﬁCTBa H U3MCPUTCIIbHBIC
HpI/I60pI>I o CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHUYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM W IIapaJJICJIbHBIM
COCAMHECHUECM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

NPUBOJANTh TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MNpUMepax)
MPAKTUIECKOTO MCIIONh30BaHMs (PU3MUSCKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HM JUIA  oOecredeHus Oe30MacHOCTH TIpH  OOpalieHuu C
npubOpaMu ¥ TEXHUIECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3I0POBbS U

COOJTIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEACHUS B OKPY KAOIIEH cpesie

1.17

OCYIIECTBIISATh OUCK MHGOPMAINK (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, HA OCHOBE HUMEKOLIMXCA 3HAHUW U IYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HWHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘-IHBOfI WA MOXET OBbITh HeILOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIpHU  BBIIIOJIHCHUHA yqe6HHX 3aJlaHui HAy4YHO-




MOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COACpKaHHUS, CIPABOUYHbBIE
Marepuansl, pecypcsl cetu MHTepHeTr; BiuaaeTb NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(OpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMMChbMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHGOpPMAMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJepKaHUs, B TOM 4YHUCIE IMyOJIMYHO TIPEACTABIATh PE3yJIbTaThl
NPOSKTHOW WJIM HCCIIEIOBATEIIbCKON JICATEIBHOCTH, IPH OTOM
IPaMOTHO HCIOJIb30BaTh HM3YUYCHHBIH IMOHITUWHBIA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.20

MIPYU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M MCCIEAOBAHHUNA (HU3NIECKUX
IPOLIECCOB paclpeiessTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3@ BBIIOJHECHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJeKBaTHO  OLECHUBAaTh
COOCTBEHHBIH BKJAJ B JEATEIBHOCTb TIPYNIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE,  IPOSABIAL  TOTOBHOCTB

paspemars KOHQIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiinydaTtb ABJICHUA IO OMNHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘leCKO€ SBJICHUC

1.3

pacrio3HaBaTh MpOSBICHHE W3YUYEHHBIX (U3MUYECKUX SBICHUH B
OKpYy’KarollleM MHUpE, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM INEPEBOAMUTH MPAKTHUYECKYIO 337ayy B y4eOHYIO, BBIJICIATh

CYILLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUINUECKUX SBJICHUI

1.4

OIMUCBbIBATH H3YYCHHBLIC CBOMCTBA TE€I U (1)I/I3I/I‘-ICCKI/IG SIBJICHUS,
HCIIOJIb3Y (bI/ISI/I‘{CCKI/Ie BCIIMYHHBI, IIpU OIIHCAHUKU IIPABUIIBHO
TPAKTOBATh (1)I/ISI/I‘~I€CKI/H\/JI CMBICJI HCIOJIb3YyCMBbIX BCJIIMYHH,
0003HaUYEHHS U CANHUIIBI (1)I/I3I/I‘l€CKI/IX BCJINYHH, HAXOJAWUTH q)OpMy.]'IH,

CBSI3BIBAIOIME  JaHHYI0O (DU3MUECKYI0O BEIMYMHY C JPYTUMHU




BEJIMYMHAMHU, CTPOUTHh  IpaUKHM  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCPU30BaATh CBOMCTBA TCI, CI)I/I3I/IIIGCKI/IG SABJICHUS W TIPOLICCCHI,
HCIIOJIb3YyA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa MW  3alliMCbiBaTb €ro MaT€MaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PM3MUECKUE MPOIIECCHI M CBOWCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUThH OOBsICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

(bu3nvecKux SBICHUH, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3a7aud (ONMMpArOLIUecs] Ha CUCTeMy H3 2 — 3
YPaBHEHMI), HCHOJIb3ys 3aKOHbl U  (OPMyJbl, CBS3bIBAIOILUE
¢u3nyeckue BeIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJauu
3allUCBIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJNOCTAIOIIME MU
n30BITOYHBIE AaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI peIlleHus,, MPOBOJAUTH pPacuyé€Thl M OLEHHBATh PEAIUCTHYHOCTh

MOJIYUCHHOT O 3HAUCHUA (I)HSH‘-IGCKOFI BCINYHHBI

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PCIIUTbL IIPHU MOMOIIU
(i)l/I?;I/I‘ICCKI/IX MCTOAOB, MCIIOJIB3Ysd OMHUCAHHUEC HCCICOOBAHUs, BBIACIATH
OPOBCPACMOC TIPCAIOJIOKCHUE, OLCHUBATL IMPABUIIBHOCTL IMOPAAKA
MIPOBCACHHA HCCICOOBAHWA, [OC€JIaTb BbIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTaThl Ha6JIIO,HCHI/II>'I H OIIBITOB

1.9

NPOBOAUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUN WIH
(U3NYECKUX CBOKMCTB TEJ: CaMOCTOSATENBHO COOMPATh YCTAaHOBKY W3
U30BITOYHOTO HaOopa 00OpyAOBaHHUsS, OMHCHIBATH XOJl OMBITA U €TO

pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

OPOBOAUTH MpPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHIA,
OTpe/IeTisisl CpeHee 3HAueHHE H3MepseMOoi BenuduHbl ((POKyCcHOE
paccTosiHue CcoOuparoIiel JIMH3BI), 0OOCHOBBIBATH BHIOOP crocoda

U3MepeHusl (M3MEPUTEIIBHOTO MPUOopa)

MPOBOAUTH HCCIIEOBAHHE 3aBHUCUMOCTEN (DHU3MUECKUX BEIUYHH C
WCIIONBb30BAHUEM TMPSIMBIX U3MEPEHUM: IJIaHUPOBATh HCCIEAOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (PUKCHUpPOBATH peE3yJIbTAThI

HOHy‘IeHHOI‘/JI 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCINYHUH B BHAC T8.6JII/ILII/I




Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIMYHH:
IUITAHUPOBATh M3MEPEHMs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
W BBINOJHATE M3MEpPEHUs, CIEays MNPEUI0KEHHON WHCTPYKIIHH,
BBIYNCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJENEH:
MaTepHalibHasl TOYKa, aOCOIOTHO TBEPIOE TEIO, TOUCUHBIH HCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOTI'O gapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa WX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHHMM U HEOOXoauMbIe

(u3nyeckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpOMCTB, U3MEPUTEIBHBIX npubopoB "
TEXHOJIOTHYECKUX TIPOLIECCOB MPH PEHICHUH Y4eOHO-IPAKTUIECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOEHUs N300pakeHU B MIIOCKOM

3epKajie U COOMparoIIeH JTMH3e

1.17

OPUBOJUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEPaXx)
NPaKTUYECKOTO UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HH Ui oOecriedeHusi 0O€30MacHOCTH TpH  OOpamieHuH ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHUs 3/10pPOBbs U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpe/e

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUUECKOTO COACPKAHUS B CETH
WNurtepuer, camoctosTenbHO (OPMYNHUPYsl TMOUCKOBBIM  3ampoc,
HaxOJUTh NYTH  OMNPENEICHUS  JOCTOBEPHOCTH  IMOJTYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJIHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIOJb30BaTh MPU  BBHINOJIHEHUH YYEeOHBIX 3aJaHUM  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO COJEp)KaHUs, CIPAaBOUYHbBIE
Marepuansl, pecypcsl cetu MHTepHeT; BiaaeTb NpuéMamMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MH(OpPMALUK U3 OJHOMN




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co31aBaThb CO6CTBGHHI)IG INMUCbMCHHBIC ©W YCTHBIC COO6HIGHI/I$[ Ha
OcHOBe HWHGPOpPMAIUU M3 HECKOIBKUX HCTOYHHKOB (PHU3UUIECKOTO
coJiep)KaHusl, MyOJIMYHO HPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
UCCJIEIOBATENIbCKOM  AEATENbHOCTH, MOpPU  3TOM  T'PaMOTHO
WCIIOJb30BaTh U3YUYEHHbIN MOHITUMHBIN anmnapaT u3y4aeMoro pasjaeina
(UMK W CONMPOBOXKIATh BBICTYIJICHUE Mpe3eHTAlMed C yd4EToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBIOJHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEAOBAHHNA (DU3NIECKUX
IPOLIECCOB paclpenessTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU  3aJa4aMM, CJICAUTh 3a BBIIOJHECHUEM IUIAHA
JNEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJIeKBaTHO  OLEHUBAaTh
COOCTBEHHBI BKJAJ B JEATEIBHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSABIAA  T'OTOBHOCTB

paspemars KOHQIUKTHI




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEeMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uszuka — Hayka O mpupoje. SBineHus npUPOABL.
@usnyeckue  SABICHUA: MEXAaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnueckue BeIMYUHBL.  M3MepeHne — (QHU3MUECKUX
BeMuuH.  Dusnueckue  npubopsl.  I[lorpemHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EcTtecTBeHHOHayuyHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE TMIIOTE3,
OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBSICHEHHE

Ha6moz[aeMoro SABJICHUSA

1.4

Onucanve GU3NIECKUX SBICHUHN C TTIOMOIIBIO MOJIETICH

1.5

[IpakTuueckue paboThI:
N3mepeHne paccTOsTHUN.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ornpeznenenrie pa3MepoB MaJbIX TEJ.
N3Mmepenne temnepaTypbl IpU MOMOIIU KUAKOCTHOTO

TCPMOMCTpPaA U NaTYHMKa TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

CtpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX
pazMepbl. ONBITHI, JOKa3bIBalOIIME JAUCKPETHOE CTPOEHHE

BCIICCTBA

2.2

JBwxkenue dactui BemiectBa. CBS3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  Temmeparypol. bpoyHoBckoe

nBwkeHue, 1uddy3us

23

B3anmoaeiicTBre YacTUIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHC




AFpeFaTHI)IG COCTOSAHHMA BCIICCTBA: CTPOCHUC TIa30B,

KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHUX)  TeI.

24 B3anmocCBA3b MeXIy CBOWCTBAMH BEIIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI

[TpakTuyeckune pabOTHI:
Ouenka [guaMeTpa aroMa METOAOM psaoB  (c
UCToNIb30BaHueM ¢otorpaduii).
2.6 OnpITel IO HAONIOACHUIO TETUIOBOTO PACIIUPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JACUCTBHS  CHII

MOJICKYJISIPHOI'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JABM)KEHUE
19 Ckopoctb. CpenHsisi CKOpOCTh NPU HEPABHOMEPHOM
' JBIKEHUH. Pacd€T myTH U BpeMEHU IBUKECHUS
SlBnenne uHepHuu. 3aKOH WHEpUUH. B3aumojneicTBue
33 T€J KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS TeJl.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHocts  BemiectBa.  CBs3p  IUIOTHOCTH €
. KOJINYECTBOM MOJIEKYJI B elMHHIIEe 00BEMa BelIecTBa
3.5 Cuna kak XapakTepHCTHKa B3aUMOJIEHCTBUS TeEl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JUHAMOMETpA
37 SIBneHue TAroTeHUs M cuia TskecTH. Cuia TAXKECTH
' Ha Jpyrux nia”erax. Bec rena. Heecomocth
38 Cuna tpeHus. TpeHHME CKOJBXEHHS W TPEHHE IOKOS.
. Tpenue B Ipupoae U TEXHUKE
39 CrnoxeHue cuil, HalpaBICHHBIX MO OJHON MPSMOM.
' PaBHOpelicTBYIOIIAS CHIT
310 [TpakTrueckue pabOTHI:

OmnpeneneHne CKOPOCTH  PAaBHOMEPHOI'O  JIBMIKEHUS




(mapwka B KHJKOCTH, MOJCIH  SJICKTPHUECKOTO
aBTomMoOMNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WJIM [IapukKa T0
HAKJIOHHON miockoctd. OmnpeneneHue  IIOTHOCTU
TBEPIIOTO Tena. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBHCHMOCTh pacTsoKeHUus (Aedopmaliiu) mpy>KUHbBI OT
MPWIOKEHHON  Cwibl.  ONBITBL, JEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tena U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

®u3nyecKue SIBICHHUSI B Inpupoaec: MpuMepbl ABUKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKMBOM M HEKHBOU npupoae,

JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTponucTBa: AMHAMOMETP, OAUIUITHUKI
IABJIEHUE TBEPJBIX TEJ, JXUIKOCTEN 1 TA30B
il JaBnenne TBEpmoro tena. CrnocoObl yMEHBIICHUS H
' YBEITUYCHUS JTABICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEeMIIepaTypbl
43 [Tepenava maBieHus] TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
. razam. 3akoH Ilackais. IIlHeBMaTHUEeCKHE MAIIIMHEL
3aBUCUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI.
4.4 IMuppocratudeckuii mapagokc. CooOIIArOIIUECS COCYIbI.
['uppaBnuyeckue MeXaHU3MbI
Atmocdepa 3emnu u atmocdepHoe AasneHue. [IpuunHb
45 CyIIECTBOBaHUS BO3AYIIHON 00010uku 3emu. OmbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YDOBHEM MOPSI
16 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
. U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUe XKUAKOCTM M Ta3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apXuMmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
4.9 [TpakTrueckue paboTHI:




UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
00béMa mTOTrpYyXEHHOM B JKUIKOCTh 4YacTH TeJa.
Omnpenenenre BhITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH Ha
TEJNOo,  INOrpy:k€HHoe B  KuUIKOCTh.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, ACHCTBYIOLIEH
Ha TeNo0 B JKUIKOCTH, OT Macchl Tena. OINbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHUJIBI, IEUCTBYIOIIECH Ha TENO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT IJIOTHOCTH
JKUJIKOCTH. Konctpyupoanue apeoMeTrpa WU
KOHCTPYHPOBAHUE  JIOAKA W  ONpelIeJieHHe €€

Ipy30M0IbEMHOCTH

4.10

duzuueckre  ABIEHUS B MPUPOJE:  BIHSHUE
aTMoc(epHOro JaBJICHHS HA KUBOW OpraHU3M, TUIABAHUE

pBIO

4.11

TexHu4eckne yCTpONCTBA: COOOMIAIOIINUECS COCYbI,
YCTPOMCTBO BOJOIPOBOAA, THUIPABIMYECKUNA Ipecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT' A

5.1 Mexanunueckas pabota
5.2 Mexannyeckast MOIITHOCTh
53 [IpocTeie  MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAas
. IJI0CKOCTh. [IpaBuio paBHOBecHs pbluara
54 [TpuMeHeHHe TpaBUIIa PaBHOBECHS pblyara K OJIOKY
«3o0n0T0€  mpaBwio»  MexaHuku.  Koaddunumenrt
5.5 IIOJIE3HOI'O IEUCTBUA MEXaHU3MOB. IIpocTrie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHuumanbHast SHEPTUU Tea, MOJHATOTO HAJ 3eMIIEN
5.7 Kunerndeckas sHeprus
53 [lonnas MexaHuueckas SHeprus. 3aKOH HM3MEHEHHUs U
. COXPAHEHUS MEXAHUYECKOW SHEPTUH
59 [TpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CHJIBI  TPEHHUS  MPH




pPaBHOMCPHOM JBHXCHUH TCJ1a 110 FOpHSOHTﬂJ’IBHOfI
noeepxHoctu. MccienoBanue yciaoBui paBHOBECHsS pblyara.
Nsmepenne KIIJ[ makmonHOM mmockoctu. M3ydyeHue 3akoHa

COXpPAaHCHUA MEXaHHYECKOM OHEPIrun

®duznueckue SBICHUS B npupoac: pblyaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblYar, IOJBWXKHBIM U
5.11 HETOABMKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHUYECKOM
61 TEOpUH CTPOCHUS BemecTBa. Macca ©  pa3mepsl
. MOJieKyJl.  OmbIThI,  MOATBEP)KIAIONIME  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH
Mopgenmu  TBEpAOrO, JKHAKOTO W  Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucramimdeckue u amopdHbIe
Tena
OObsicHEHHEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUU MOJIEKYJISIPHOKHHETUYECKOM
TEOPUH
6.4 CmauuBaHue U KanWUISIPHBIC SIBICHUS
6.5 TemnnoBoe paclIMpeHne U CxKaTUe
66 Temneparypa. CBsi3b TeMmmeparypsl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHUS YaCTHI]
67 Buytpennss sueprus. CriocoObl M3BMEHEHUsI BHYTPEHHEH
' SHEPTUU: TEIUIONepeaada U COBEPIICHUE pabOThI
6.8 Buasl Tennonepenauu: TEMIONPOBOJIHOCTh, KOHBEKIUS,
' W3JIy4eHUE




Komnyectso  TemmoTel. YaeiabHasd  TEIUIOEMKOCTH

6.9
BEILECTBA
6.10 TemsooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE
' TEIUIOBOTO OanaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VneapHas TEIUIOTA IJIaBJICHUSA
[TapooOpazoBanue u  KoHaeHcanus. Mcmapenue.
612 Kunenue. VYapenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpATypbl KUMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxHnocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHasl TENJI0Ta CTOPAHUS
[Mpunmuner  pabotel  TeruoBbix — aurareneit  KIIJ]
6.15 TEIJIOBOrO ABUTaTelsis. TerioBble ABUTATEeNId M 3alluTa
OKpYKarolleu cpebl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIIIOBBIX
6.16
rpoiieccax
[IpakTuueckue pabOTHI:
OneiTbl 1O OOHAPYXEHHIO  JIEHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITHl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJI WJIU caxapa.
OneITEl IO HAOMIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KHUJAKOCTEH U TBEPIBIX TEI.
617 Onpenenenue AaBleHUs BO3yXa B OAJUIOHE IIIIPHIIA.

OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTH JIABJICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHSL.

[IpoBepka rumoresbl TMHEUWHOW 3aBUCUMOCTH JJTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TPyOKe OT
TEMIIepaTyphl.

Habmtonenne n3MeHeHust BHYTpEHHEH SHepruu Tena B
pe3yJsbTare Temonepeaayu 1 paboThl BHEIIHUX CHUII.

Uccnenosanune SIBJICHUS TEIUIOOOMEHA npu




CMEIIMBAHUM XOJIOJIHOU U rOpsiYe BOJIBI.

LWIAHAPOM.

HccnenoBanue mpoliecca UCIapeHusl.

OHpeI[CJ'ICHI/Ie KOJIN4YECTBA TCIIOTHI, IIOJYYCHHOI'O

BOJOH npu TEIIOOOMEHE C Harp€TbiM MCTAJNIMYCCKHUM

Omnpenenenue yaelbHON TEMIOEMKOCTH BEILIECTBA.

OnpezleneHI/Ie OTHOCHUTEIBbHOHN BIAKHOCTH BO3yXa.

Ornpenenenue yAelIbHON TEIIOTHI TUIABJICHHUS JIbJIA.

duznyeckue SABJICHUS B IIpUpoac:

IIOBCPXHOCTHOC

HaTSKCHUC W KAallWUIAPHBIC ABJICHUA B HOPUPOAL,

6.18 KpUCTAJUIBI B npupojie, uznydenre CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

TexHu4eckue  yCTpOMCTBA:  KalWUISPBI, MPHUMEPHI

HCIIOJIb30BaHHA KPUCTAJLIOB, )I(I/I,I[KOCTHBII;'I TEPMOMETDP,

6.19 JaTYNK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS

ABUTAaTCJIb BHYTPCHHCTO CrOpPaHus.

JIOMOB, THTPOMETpPBI, IICUXPOMETpP, IMapoBass TypOWHa,

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUUYECKUX 3apsJI0B

B3aumopneincreue  3apsoKEHHBIX — TelL

3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT

BCJIMYUHBI 3apsiIOB U PACCTOAHUS MCKIAY TeJ'IaMI/I)

Onekrpruyeckoe nojie. Hanpssk€HHOCTh 3JIEKTPHUYECKOTO

7.3 nojs. [IpuHIUI Cyneprno3uiuM SJIEKTPUUECKUX MOJeH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurtenu »saekTpudecKux 3apsgoB. OJIEMEHTapHBIN
7.4 anekTpudeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n
TUBJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
DOnexkTpuyeckuid  TOK.  YCJIOBHUA  CYIECTBOBaHUS

7.6

QJICKTPHUYICCKOI'O TOKA. M CcTOYHHKN HOCTOSTHHOTO TOKA




evictBus BIIEKTPAYECKOTO TOKa (TemtoBoe,

7.7 XUMUYECKOE, MAarHUTHOE). OJICKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuyeckas uenb. Cuwia TokKa. DJNEKTPUUYECKOE
' HaIpsKeHUe
9 ConpoTuBieHne MPOBOTHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa Ui ydacTka Henu
[locnenoBarenbHOE W HapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyis — Jlenna
13 DNeKTpUYecKue e U TMOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocTostHHBIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
7.14
MAarHuTOB
715 MarnutHoe mnosie. MarHutHOe mone 3eMIIM U €ro
' 3HA4YEHME JUJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHUTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 2EeKTPOMArHiTOB B TEXHUKE
JlelicTBME€ MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.
717 DIEeKTpoABUTaTeNlb MOCTOSHHOIO TOKa. Mcnonb3oBaHue
' 3JEKTPOJIBUraTeyeii B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHcIopTe
Onertet @apanes.  SIBaeHue  3IEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DIEeKTpOreHeparop. Crnioco0sl MOy YEHUs
7.19 3JEKTPUYECKON  SHEprumu. DNEKTpOCTaHIIMU  Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUU
[IpakTudeckue pabOTHI:
7.20 OnbITH 10 HAOTIOACHHUIO JIEKTPU3AIUHN TN HHIYKIUEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue JEHCTBHS DJIEKTPUYECKOrO IOJISL  HaA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka palOOThI D3JIEKTPUUECKOH Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue U peryaupoBaHue HaIPSKEHMSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpe3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pEe3UCTOpE.

OnblITHI, J€MOHCTPHPYIOLIUE 3aBUCUMOCTh
IEKTPUUYECKOTO CONPOTHUBIEHHUSI NPOBOJHHKA OT €ro
JJIMHBIL, TUTOMAAW TOTICPCYHOI'0 CCYHCHUA U MaTCpHraJia.
[IpoBepka mnpaBuia CIOXKEHHS HANPSOKEHUN  TIpU
MOCJIEIOBATEIbHOM  COCIMHEHUHM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
COCAMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
UIEKTPUUYECKOTO0 TOKA, WUAYIIEr0 4Yepe3  PEe3UcTop.
OmnpeneneHue  MOLIHOCTH — 3JIEKTPUYECKOrOo  TOKa,
BBIJIENIIEMOM Ha pe3uctope. VccienoBanue 3aBUCUMOCTH
CHUJIbl TOKA, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIIPAKCHUSA
Ha Heil. Onpenenenune KIT/I narpesarens. MccnenoBanue
MargmuTHOTI'O BSaHMOHeﬁCTBHﬂ IIOCTOSSHHBIX MArHHUTOB.
N3ydeHnne MarHUTHOTO TOJIs MOCTOSIHHBIX MarHUTOB NPH
ux oO0beAMHEHMM |  pasjeneHud. VccriemoBaHue
JEUCTBUS JJIEKTPUYECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.
OmpITEI,  JEMOHCTPHUPYIOIIAE  3aBUCHUMOCTb  CHIIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHHs TOKa B Karymke. M3yuenue

I[GI\/JICTBI/ISI MAaroiuMTHOIO IIOJiI Ha IMIPOBOJHHUK C TOKOM.

KonctpyunpoBanmue u M3y4YeHUe paboTsl
3JIEKTPOJIBUTATEISI. N3mepenne KITA
3JEKTPOJIBUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCIICAOBAaHUIO ABJICHUA BHCKTPOMEIFHPITHOP'I HWHAYKIH:




HUCCICOOBAaHUC H3MCHCHMI 3HAYCHHSI U HaIpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckre SBJICHUS B TMPUPOJE: DIICKTPUUECKHE
SBJIEHUST B  aTtMocdepe, AJIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMJIH, peid MONOCOB,
pOJIb MArHUTHOTO TOJISA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpoOICTBa: 3JEKTPOCKON, amIepMeTp,
BOJITMETP, PEOCTAT, CYETUYMK AIEKTPUUECKOM SHEPIuH,
AJIEKTPOOCBETUTENFHBIE ~ TPUOOPHI,  HArpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUIECCKHE
NPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kox anemenra ITpoBepsieMble 2IEMEHTHI COAEPIKAHUS
pazznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe [JBIKEHME. MartepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
HepasHomepHoe MPSMOJIMHEMHOE JIBYDKECHUE.
8.4 CpenHsis ¥ MIHOBEHHas  CKOpOCTb  Tejla  IpH
8 HEPaBHOMEPHOM JBUKEHHUU
a5 Yckopenue. PaBHOYCKOpeHHOE IIPSIMOJIMHEMHOE
' JBUKECHHE
8.6 CBoOonauoe nmagenue. OneITe! [ annies
PaBHOMEpHOE nBHKEHME MO OKpyx)HOCTH. llepuon n
8.7 yacrora oOpamieHus. JIuHelHas M yrioBas CKOPOCTH.
LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [lepsriii 3akoH HeloToHa




8.9

Bropoii 3akon HeroTona

8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepro3UIIUU CHTT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuiga TPEHUS CKOJBXEHMS, CHIIA
' TPEHUS [TOKOSI, IPYTHe BUJIbI TPEHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHUS.
. YckopeHnue cBOOOTHOTO NaIeHuUs
8 15 IBuxenne  mmaHetr  Bokpyr  Comuma.  Ilepmas
' KocMudeckasi ckopocTb. HeBecomMocTh U nmeperpys3ku
S 16 PaBHOBecue  maTtepuanbHOW  TOYKH.  AOCOIIOTHO
’ TBEPJIOE TEIIO
%17 PaBHOBecue TBEpPAOro Tenma ¢ 3aKpEIIEHHOW OCHIO
‘ BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbse Tena. U3Menenne umnyisca. Mnynbce cuisl
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 PeaxtuBHOE nBHXKEHUE
8.21 Mexanndeckas padoTa U MOIITHOCTb
82 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
‘ SHEPruM U paboThl
823 [loTrenumanpHas dSHeprus Tejla, MOJHATOrO  Haj
' MIOBEPXHOCTHIO 3€MIIU
8.24 [ToTeHumanpHast SHEPTHS CKATON NPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOH
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs! MEXaHUYECKON SHEPTrun
[IpakTuueckue pabOTHI:
Omnpenenenne cpeHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JBUKCHHS IIApHKa IO HAKIOHHOW IUIOCKOCTH.
g 27 OmnpeneneHne yCcKOpeHUsl Tejla MU PaBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOM IJTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTM IIyTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka TUNOTE3Bl: €CIM IPU PABHOYCKOPEHHOM




JBWKEHUHM 0e3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAa HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIb)KEHUS
OT CWIbl HOpMaJbHOro JasieHus. OmpeneneHue
ko3(duumenta TpeHus ckoabxeHus. OmnpeneneHue
KECTKOCTU TMpYKuHBL. OrnpeneneHre padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM [IBXKEHHU Tela 10
TOPU30HTANIBHON MOBepXHOCTH. OrnpeneneHue padoTh
CHJIBI  YOpYyrocTd  IpH  HoAbEME  TIpy3a C
WCTIOJB30BAHUEM  HETOJBMKHOTO W TMOJBHIKHOTO

OJIOKOB

dusnyeckue sABICHUS B IMpUupoJc: MPUJIUBLI U OTJIIMBBI,

8.28 nBrKeHHe IulaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
$20 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATUYUKHU

I0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

>l KoJIeOaHUM: TIEPHO/I, YaCTOTa, aMILIUTY/1a
97 Marematnueckuin 51 NPYKUHHBIN MasITHUKHU.
' [IpeBpaienue suepruu npu KoiaedaTeaTbHOM ABMKEHUN
93 3aryxawmue KoneOaHus. BbIHyXIeHHbIE KOJIeOaHUS.
' Pe3onanc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpogonpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJNHBI U
' CKOpOCTb €€ paclpocTpaHeHHUs. MeXaHn4ecKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNHudpa3Byk u ynpTpa3Byk
[IpakTuueckue padbOTHI:
Onpenenenre 4YacTOThl W Mepuoja  KoJjeOaHui
9.7 MaTeMaTHUYeCKOr0 MasiTHUKA.

Onpez[eneHI/Ie HaCTOTHI u nepuoaa KoJIeOaHHuH

IMPY>XUHHOI'O MasgTHHUKA




HccrnenoBanme 3aBUCUMOCTH —TIepHOJa  KOJICOaHWI
MOJBEIICHHOTO K HHTH Tpy3a OT JJIHHBI HHTH.
HccrnenoBanme 3aBUCUMOCTH — TIepHoJa  KOJIeOaHWI
NpPY>KUHHOTO MasiTHHKAa OT Macchl Tpys3a. [IpoBepka
HE3aBUCHUMOCTH nepuona KoJIeOaHu rpy3a,
HOBEUIEHHOTO K HUTH, OT MacChl Tpy3a M >KECTKOCTH

npyxuHsl. I3Mepenne yckopeHusi cBOOOAHOTO NaieHus

du3nyeckue SIBICHUS B mpupoaec: BOCIIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, dXO
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbBIE BOJIHBI.

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupona cBera. CKOpOCTb CBeETa.
' BosHOBEBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMITHHOTO TeedoHa
dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHYECKOe
10.5 JIEUCTBUE BUIMMOTO, yIbTpa(rOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHnuyeckue YCTpOICTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas moneinb cBera. ICTOYHUKM cBETa
11.2 [IpsimonHENHOE pacIpOCTPaHEHUE CBETA

11

11.3

Otpaxenue ceta. [Inmockoe 3epkano. 3aKOH OTpakeHUs

CBCTa

11.4

[Ipenomiienne cBeTa. 3aKOH TPEIOMJIEHUS CBETA.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

JIun3za. Xop jtydeil B JIMH3E




11.6

OnTtuueckast cucteMa QoToarnmapaTa, MHUKPOCKONA |

TCICCKOIIa

11.7

I'maz kak onrTuyueckas cucTeMa. BJ'II/I30py1(OCTB u

JAIbHO30PKOCTh

11.8

Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.

Crnoxenue CIICKTPAJIBbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue pabOTHI:

HccrnenoBanne  3aBUCUMOCTH  yIJla  OTPa)KCHUs
CBETOBOI'O JIy4a OT YIJa MaJeHHUs.

N3ydenne xapakTepuUCTUK H300paKeHUs MpPEIMEeTa B
IJIOCKOM 3epKajie.

HccnenoBanne 3aBUCUMOCTH  yria TPEIOMIICHHS
CBETOBOIO Jiyya OT yrIjla MaJeHUs Ha IPaHULE «BO3AYyX —
CTEKJIO».

[Tonyuenue n3o0pakeHUi ¢ TOMOIIBIO coOMparoe
JIH3BI.

Omnpenenenne POKYyCHOTO pACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOLIEH JTHH3HI.

OnBITHI 110 Pa3sIoKEHUIO OEJIOro CBETa B CIIEKTP.

OnpIThl 110 BOCHPHUATHIO LIBETA MPEAMETOB NPU HX

HaOJII0/IEHUH Yepe3 [IBETOBbIE (DUIIBTPHI

dusnueckue SABICHUS B npupoac: 3aTMCHHUA COHHHa u

11.10 JIyHbI, 1IBE€Ta TEJ, ONTHYECKHE SIBJICHHS B arMmocdepe
(uBet HEOa, pedpakius, pagyra, MUPax)
Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
H-A (oToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
OnbiTel Pezepdopna w 1uranerapHas Mojzelb aTroMma.
121 Mogens aroma bopa
Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTHI.
12 122 JIuneiyaTeie CIIEKTPHI
12.3 PanuoaxktuBHOCTB. Anlb(a, 6eTa- U raMMa-u3ITydeHHs
194 Crpoenune aromHoro sapa. HyxinoHHas Mozens

dATOMHOI'O d1pa. M3otomnbl




PannoaktuBHbie TpeBpamenus. [lepuon momypacmana

12.5
ATOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOrO U
' MacCOBOTO YUCE
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
178 Peakuuu cunresa u nenenus saep. Microunuku sHepruu
) CouHIia 1 3831
129 Slnepnas osHepreruka. JleWicTBUE  paIMOAKTHBHBIX
' M3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue pabOTHI:
HabGmroneHne cnjomHeIX M JIMHEHYAThIX CHEKTPOB
U3ITy4EHUs.
12.10
HccnenoBanue TpeKOB: M3MEPEHUE SHEPTUU HaACTHUIIBI
10 TOPMO3HOMY IIyTH (110 hoTOrpadusm).
N3mepenue paguoakTuBHoro ¢poHa
@usnueckue SABJICHHMS B IPUPOJE: E€CTECTBEHHBIN
pazvoaKTUBHBIN ¢oH, KOCMHUYECKHE JIyuu,
12.11 pPalMOaKTUBHOE M3JIyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAaJUOAKTHBHBIX M3IYyYEHUM HAa OpraHu3M
YeJI0BeKa
1912 TexHauueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'II)HHﬁ A03UMCTpP, KaM€pa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHSA K PEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHose ®I'OC

[Tonumanme ponu  (GU3MKM B  HAyYHOW  KapTUHE  MHPA;
c(hOpPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUIA O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SIBJICHUH TPHUPOABI, O PpOJHM OKCIEPHMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKK B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTWH, 00 SBOJIOIHH
(Gu3NYecKUX 3HAHWHA W WX POJHM B IIEJIOCTHOH €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJAE POCCHUHCKMX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUA O BUJAX MaTepuu (BEIIECTBO U TOJE), O ABMKCHHU Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJICKYJISIPHON TEOpHH
CTpOCHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MeXaHMYEeCKUX, TEIJIOBBIX, JJCKTPOMArHUTHBIX U KBaHTOBBIX),
YMEHHUE pa3audaTh SBJICHUS 110 ONMMMCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX aHHOE (PU3NYecKoe SBICHHE,
yMEHHE PacTOo3HABATh MPOSIBICHUE U3YYCHHBIX (U3UUECCKUX SIBICHHUI
B OKpYXalollleM MHpEe, BBIJIEISAS MX CYUIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Bnagenue ocHOBaMM MOHSTHWHOIO ammapara M CHMBOJUYECKOTO
sI3pIKa (PU3UKHM U UCIIOJIb30BaHUE WX JJIS pelIeHHUs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHUS U

ITPOLCCChI, UCTIOJIb3Ys Q)YHHaMeHTaJ'IBHLIe U SMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMCTBA TeN U (1)I/I3I/I‘IGCKI/IG SABJICHUA,

UCTIONB3YST PUBNICCKUE BEITMIUHBI

Brnagenne ocHOBaMM METOJOB HAY4YHOTO T[O3HAHUSA C YYETOM
cOOJII0JICHHsT TTPaBHJI OE30MAaCHOTO TPyJa: HaOMIOACHUE (PU3HUECKUX
SIBJICHUIA:

YMCEHHUE CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTaHOBKY




W3 JaHHOTO Habopa o0OpyAOBaHHS MO WHCTPYKIIUH, OMUCHIBATH XOJT
OTIBITA U 3alUCBHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BBIBOJBI;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYHUH:
YMEHUE IUIaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IIOJIyYEHHBIE PE3YJbTAaThl C
y4E€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAJIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYI0 YCTAaHOBKY U
OPOBOJUTH  HCCIIEJOBaHUE IO  HMHCTPYKUUH,  IPEJICTaBIAThH
MOJIyYE€HHbIE 3aBHCUMOCTH (DU3MUYECKHUX BEJIMYHMH B BHUJAE TaONHIl U
rpaduKoOB, YUUTHIBaTh MOTPEITHOCTH, JI€JaTh BHIBOABI IO pe3ybTaTaM

HUCCICA0OBaHUA

[lonnMaHue  XapakTepHBIX  CBOMCTB  (pU3MUYECKMX  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJENIN CTPOEHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOIO siipa) U yMEHHUE NPUMEHATh UX MAJs

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOIECChl U CBOMCTBA TEl, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yUYEeHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
WCIIONIb3Ysl 3aKOHBI U (OPMYJIbL, CBSI3bIBAIOIIME  (PU3UUECKUE
BEIIMYMHBI, B YaCTHOCTH, 3aIllUCHIBATh KPATKOE YCIIOBHUE 3alayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoO0XoAUMBIE Ui €€ pelIeHUs, UCTIO0Ib30BaTh CIPABOYHbIC JaHHBIE,
MIPOBOJUTH pPAcC4YE€Tbl M OLEHUBATH PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHus1 (pU3NYecKol BEIMYUHBI; YMEHHUE OINPENENATh Pa3MEepHOCTh

(u3nyecKoil BeIMYMHBI, OJTYYEHHON IPU PEIICHUH 3a]a4u

YMeHue XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB M0 MX OMMCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaX (1)I/IBI/ILIeCKI/IX SIBJICHUM U H606XO,I[I/IMBIG q)HSI/IquKI/IC




3aKOHOMEPHOCTH
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YMeHne UCHoib30BaTh 3HAaHUS O (U3HYECKHX SBICHUAX B
IIOBCETHEBHOM JKM3HM JUId  oOecriedeHus Oe30IMacHOCTH  IpH
oOpamieHnn ¢ OBITOBBIMM ~ TpHOOpaMH ¥ TEXHUYECKUMHU
yCTPOMCTBaMH, COXpPaHEHHs 370pOBbS M  COONIOJNCHHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHUsI B OKpYXKAaloIIeld cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPHUMEHEHUS JOCTHKECHUH (HU3UKH M TEXHOJOTHH

IJId palfMOHAJIBHOT'O IMPUPOAO0IIOJIB30BaAHUSA

11

OneIT TOMCKA, TpeoOpa3oBaHWsT W TMPEACTaBICHUS HH(POpMAIHH
(U3MYECKOTO CONEpKaHUSA C HCIONb30BAHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
NOJyYeHHOW HHQOpPMAIMK Ha OCHOBE UMEIOUIMXCA 3HAHUM W
JONOJIHUTEIBHBIX ~ HMCTOYHHUKOB; YMEHHUE  MCIOJIb30BaTh  NPHU
BBIMOJIHEHUH YYEOHBIX 3aJaHUi Hay4YHO-HOMYJISIPHYIO JIUTEpaTypy
(hU3HUYECKOTO CO/EepPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMU  I[IPeOOpa30BaHUS
nH(pOpMalUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYyH; YMEHUE
co3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHMS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

MEXAHWYECKUE ABJIEHUA

1.1

Mexannyeckoe nBwKeHne. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCUTENHHOCTH JABVKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsa ckopocTs. Dopmyna s

1.2 BBIUMCJIEHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MPSIMONIMHENHOE NIBMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejaa OT
BPEMEHH B CIIy4ae PaBHOMEPHOI'O IPSIMOJUHEUHOIO JBUKEHUS:
L3 (1) =x, +ut
I'padukn 3aBUCHUMOCTH OT BPEMEHU [IJs TPOCKIMH CKOPOCTH, MPOECKIIUU
MepeMeNIeHusl, MyTH, KOOPAWUHATBI IIPU PABHOMEPHOM  IPSIMOIMHEHHOM
JBUKCHUH
3aBHUCHUMOCTh KOOpJIWHATHl Tela OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOTO
priMOJ’IHHGﬁHOFO JABUXKCHUS:
!{.’:
Se(f)=vg, #f+a,* =
-
CDOpMy.HI)I AJid TTPOCKIHMU TNEPEMCIICHHA, IMPOCKIHMU CKOPOCTU H MNPOCKIUHU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHH:
1.4 D=vp, -t L
: '5.\'()_09.\' +dy E
U.T(I) =Upy T4, -1,
a,.(f) =canst,
vy, — v, =2a.s,
I'paduku 3aBHCHUMOCTM OT BpeMEHHM Il NPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOPOCTH, TPOEKIMU TMepeMeIleHus], KOOpAUHATHl TPU PABHOYCKOPEHHOM
priMOJ’IHHGﬁHOM ABUKCHUN
CBoOoanoe manenue. GopMysibl, OMUCHIBAIOIINE CBOOOJHOE MMaJeHUE Teja II0
1.5 BEepPTHKANIN (IBWKEHUE TeJa BHHU3 WJIU BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI MpU CBOOOJAHOM NAJACHHUU Tena 0

BCPTUKAIA

CkopocTh pPaBHOMEPHOTO JBIJKEHHS Tella IO OKpYKHOCTH. HampaBnenue
CKOpOCTH.
dopmyna Ui BBIUUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYXKHOCTH MU TEPUOJ
oOpareHus:

2mR

T

LenTpocTpemurenbHoe yckopeHue. HarmpaBneHne IEHTPOCTPEMUTEIBHOIO

yckopenusi. Dopmya st BBIYUCIEHUST YCKOPEHHUS:

1.6
2
qa. = L
"R
®dopmya, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaleHHUs:
V= 1
T
Macca. [InotHocts Bemectsa. Popmyia A BBIYUCICHUS TUIOTHOCTH
o= m
1.7 vV
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClioskeHue Cuil
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzanmopericteue ten. Tperuit 3akon HerotoHa:
1.11 Fyyw=-F
12 TpeHune nokos U TpeHue ckobxkeHus. Dopmyra A BHIYMCIECHUS MOAYJISI CHIIbI

TPEHUA CKOJIbKCHUS:




Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHOPYToi

nedhopmaruu (3akoH ['yka):

1.13 F=l-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -MMA
'L
1.14 Cuina TspKecTu. Y CKOpeHue CBOOOTHOTO A CHHS.
dopmyna a7t BBIYUCICHUS CUITBI TSHKECTH BOM3H moBepxHocTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comuiia. [lepBas kocMuueckast CKOpOCTb.
HesecomocTh 1 neperpy3ku
Nmmynbe Tena — BekTopHas puznyecKasi BeIHurHa.
1.15 p=mo
HNmnynse cucremsl Ten. U3Menenue nmmyJibea. MMiyabe cusbl
3aK0H COXpaHEHUsI UMITYJIbCA JJIs1 3AMKHYTOM CHCTEMBI TEJ:
1.16 D=nyUy -+, =const
PeakTuBHOE NBUXKEHUE
Mexannueckasi padbota. @opmyna A7 BEIYUCICHUS PaOOThI CHIIBIL:
A=Fsooso
MexaHudeckasi MOIIHOCT:
1.17
v=4
ot
Kunerndeckas u noteHuanbpHas 3Heprus. @opmMysia i BHIYUCICHUS
KMHETHYECKOU SHEPIUHU:
1.18 2
T
Br= T

Teopema o knHeTHUYECKOU SHEpPrUn. PopMyIa I BBIYMCICHNS OTCHIMAIBHON




OHCPIUH TCJia, IOAHATOIO

Ha 3eMIIEN:

E, = mgh

1.19

Mexann4deckas OHCPTUA:

Eina""Ep

3aKOH COXpaHEHMSI MEXaHUYECKOM sHepruu. Gopmyiia Jijis 3aKOHA COXPaHEHUS

MEXaHUYECKON SHEPTUU B OTCYTCTBHUE CUJI TpEHUS: E = const.

[TpeBpalenrie MexaHUUECKON SHEPTUN MTPU HATHYUU CHIIBI TPEHUSI.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Peruar. MomeHnT cuisl: M - Fl.

VYciioBre paBHOBECHS pbluara:
M +M, +..=0
[MoxBwxHbIN 1 HenoABWXKHBIN 0110KU. KII1/I mpocThIX MeXaHU3MOB,

n= Anonesnas
‘{HIFEHEHH&H

1.21

JaBiienue TBEpIOTO TEIA.
dopMya 1 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tena:

_F
p__g'

JaBnenue raza. AtMmocepHOe TaBJICHHE.

FI/II[pOCTaTI/ILIeCKOC JaBJICHUEC BHYTPH KUAKOCTH.

dopMyia 1y BBIYMCIICHUS 1aBJICHUs BHYTPU KUAKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapasianueckuii mpecc

1.23

3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH

JEHUCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
F_i_p'._. = ng

Ycnopue miaBanus tena. [lnaBanue CYJ0B 1 BO3AYXOILJIAaBAHUEC

CHJIBI,




1.24

Mexannyeckue KojeOaHusl. AMIUIMTYJa, TEPUOJ M YacToTa KoJieOaHUH.

dopmyiia, CBS3bIBAIOLIAs YACTOTY M MIEPUOJT KOJIeOaHUI:

1.25

MaremaTtuueckuidi W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv m0pu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxa}01uHe KoJieOaHwsI. BBIHy)K)IeHHBIC koJsieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC U TMOIICPCUYHBbIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCIPOCTPAHECHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKkocTh M BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULE

IByX cpell. IHppa3Byk U yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXUHBL; KO3(pUIMEeHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEH CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuofa KoyieOaHWUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Koje0aHui MpYyXUHHOTO MasTHHKA; MOMEHTAa CHWJIbI, JIEWCTBYIOLIEr0 Ha pblyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME Tpy3a € MOMOLIbI0 HEMOJIBHUKHOTO
6510Ka; pabOTHI CHIIBI YIIPYTOCTH HPU MOJBEME IPy3a C MOMOIIBIO MOJABUKHOTO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOrpyKEHHOMN
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBLKEHUS OT CUJIbI HOPMAaJIbHOTO JABJICHUS U OT
poJia TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B IPYXHHE, OT CTEINEHU
nedopmaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yrjila HakJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHUM HUTSHOTO MasSTHHKA OT JUIMHBI HUTH; MEpHOAA
Kosie0aHUIl MPYXUHHOIO MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHME HE3aBUCHUMOCTH Iepuoja KojleOaHWd HHUTSHOTO MAasiTHUKA OT

Mmacchl rpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

1.30

Qusuueckue s6neHUs 6 npupoode: TPUMEPHl IBWKEHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, NeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPWIHMBBI W OTJIWBBI, JABWXCHUC IIJIAHCT ConneyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHEC KHUBBIX OPraHM3MOB, pbldarv B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(pCpHOl"O JAaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIHIPpHUATUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHYecKre BOJIHBI, HYHaMH, 5X0O

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKU IIO0JOKCHHUA, PACCTOAHUSA U
YCKOpPpE€HUS, OUHAMOMCTpP, IMOAIIWUIIHUKH, PAKEThl, pbl4var, MOJBIKHBIN U

HCHOI[BI/DKHBIfI 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, HPOCTHIC MCXAaHU3MLBI B 6I>ITy,

11 cooOIIaroIuecs: Cocybl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABINYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOM HACOC, apeoOMETp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KHHETUYECKOW TEOPUH  CTPOEHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrananueckue u amopdHsie Tena

25 JBwxkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JBMIKEHHUS YacCTHI[ C

' Temneparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CmaunBaHue U KalUWUISIPHbIE SIBJICHUS

2.4 TeroBoe pacuiupeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

6 Buytpennsas sHeprus. PaGora u Termonepenaua Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN SHEPrUU

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCT, KOHBEKIIUS, U3TyUEHUE
HarpeBanue wu oxnaxnenue Tten. KomumyecTBO — TemnoTel. Y jaenbHas
TEILUIOEMKOCTb:

2.8 X \

Q=cm(t,—1)
3aKOH COXpaHEHHs] PHEPrMM B TEIUIOBBIX IMpOIleccax. YpaBHEHUE TEIUIOBOTO
Oananca:

2.9
0 +0,+..=0
Hcnapenne u kKoHaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BrnaxxHocts Bo3yxa




[InaBnenne wu kpucrasmsauus. J3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHWU U KpUCTAJIJIN3allN. VY aenpHas TemnoTa MIaBICHUS:

2.12
r=2
m
BHyTpeHHsAs dHeprus cropanus TOIUIMBA. Y AEJIbHAS TEIUIOTa CrOPaHUs TOILUIMBA!
2.13 q=0/m
2.14 [punuuns! padote! Temnosbix asurareneit. KI1J[ reroBoro apuraresns
IIpakmuueckue pabomoi
W3mepenue ynenbHON TENIOEMKOCTH METAUIMUECKOTO LWJIMHAPA; KOJIMYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
Macchbl, B KOTOPYIO OIlyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
2.15 OTJIJaHHOTO HarpeTbhiM LMJIMHAPOM, MOCJIE OIYyCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YJAEIbHOW TEIIOTHI
iaBjieHuss Jpga. MccinenoBaHue HW3MEHEHHs TeMIeEpaTypbl BOABI  NIPU
pa3JINYHBIX YCIIOBHSX; SBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOM U
ropsiueil BoAbl; Ipolecca HCIapeHUs
QDuzuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSKEHUE W KallWUIpHbIE
2.16 SBJICHUA B MPUPOJAE, KpUCTALIBI B mpupojie, uzinydeHue ColiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILICHUS
. JIOMOB, TMUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHA, ABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. J[Ba Bua 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. IIpuHnun
' CYINEpPIO3ULMH IEKTPUUECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn osnextpuyeckux 3apsgoB. /[leficTBHE DIEKTPUYECKOTO MO Ha
' aneKTpudecKue 3apsiabl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. JlelcTBuUs 3nekTpudeckoro Toka. Cuia Toka.




Hanpsixenne.
I=q/t, U=A4/4

DNEKTPUUECKOE COMTPOTUBIICHHE. Y AETBbHOE 3JIEKTPUUECKOE COIPOTUBIICHUE:

3.7 R =pl/S
18 3akon OMa ayis yuacTka aekrpudeckont nenu:/ = U/R
[TocnenoBarenbHOE COETUHEHHE TPOBOTHUKOB:
c TT—TT7 277 - P—R 1
3.9 [TapamiensHOE COeTMHEHNE MPOBOJHUKOB PABHOTO COMPOTHUBIICHUS:
U=U,;I=1+1;R=—.
] - . 2
Cwmenranable COeTMHEHUS TIPOBOTHUKOB
310 Pabota u momHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
2
3.1 1 Q = jr . R . i‘
3o OnbiT Opcrena. MarHuTHOe TMOJIE MOPSIMOTO MPOBOJHUKA € TOKOM. JIMHHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHura. B3anMoIeldCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABaeHue sneKTpoMarHuTHON uHaykiuu. [Tpasuio Jlenna
Ilpaxmuueckue pabomol
WN3mepenne  AEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IMPOBOJIHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAINA €ro MOMEPEYHOr0 CEUCHUS U

YACJIBHOT'O COIIPOTUBIICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOI'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAMHCHNUUN IIPOBOAHUKOB; IIpaBuWyia IJId CHJIBI SBJICKTPUUYCCKOIO TOKa IIpU

napauieJIbHOM COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMild, Apeid mosrocos,
POJIb MAarHUTHOTO MOJIS JUIs1 KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, pPEOCTarT,
CUETUYMK  JIEKTPUUYECKOW  DHEPruM,  AIIEKTPOOCBETUTEIbHbIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEIOXPAaHUTENH, DJIEKTPOMATHUT, SJIEKTPOJBUIATENb IOCTOSHHOTO TOKA,
TFeHEepaTop MOCTOSTHHOI'O TOKA
3.19 DnexTpoMarHuTHbIe BOJIHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsaMonnHeliHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [nockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHHS CBETA
3.23 Hucnepcus cera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHME JMH3bI. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuoopsl
IIpakmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparomen JuH3bl; (POKYCHOTO PacCTOSHUS
cobuparorieid TMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEpOB NpeAMEeTa U U300pakeHus,
326 KOI'JIa IPEeIMET pacojIOKeH B ABOMHOM (OKyce), ToKa3aTessl MpeIoMIIeHHsI CTEKIa.
. HccnenoBanne cBOMCTBA  M300pakKeHUs, IMOJIYYEHHOTO C  ITOMOIIBIO
coOuparomen JMH3bI; U3MEHEHUs! (POKYCHOTO PAcCTOSHHUS ABYX CIJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJja HPEJIOMIIEHUS] CBETOBOTO Jy4a OT YIJIa MAaJCHUS Ha TpaHULE
«BO3/1yX — CTEKJIO»
397 Qusuueckue saenenusi 6 npupoode. 3arMmenuss Connua u JlyHsl, nBera Ten,
. ONTHYECKHUE sABJIEHUS B aTMOoc(epe (1iBeT Heba, pedpakiius, pamxyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, NEpUCKON, (oToannapaT, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
il PagnoaktuBHOCT. Asb(da-, Oeta-, ramma-uznyuyenus. Peakiuu anbda-u Oera-

pacnajna




4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-gactuu. [nanerapuas moaens atoma

43 CoctaB atroMHoro siipa. M3oromnsl

4.4 [Tepuon monypacnajga aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3aps0BOI0 U MAaCCOBOT'O UUCEN
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE U3Iy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,
JieicTBUE paJIMOAKTHBHBIX U3TYYCHUH Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOIN, UHIANBUYaJIbHbBIN T03UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHCPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






