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MHNOSACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO oOOIIEro oOpa3zoBaHUs
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOi pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenomaBanust yue6Horo npeamera «Dusnkay.

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIero o00pa3oBaHMs
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueToM (eaepaibHOi pabodeil mporpaMMbl BOCITUTAHUS U
KOHIIEIIIMHU MTpenoiaBanus yueoHoro npeamera «dusukay.

CopnepxaHue mporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (QopMupoBaHHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYArOMIMXCS M OpPraHU3alUi0 H3yYeHUs
¢u3MKu Ha NEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4HTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTI'O 00IIero 00pa3oBaHusl.

[Iporpamma no ¢u3nke ycTaHaBIMBaeT pacrnpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COICPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuXxcsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOAUYECKOM
HOMOIIM YUYUTENIO B CO3/IaHUU pabouell mporpaMMBl 110 y4eOHOMY MPEIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TMOCKOIBKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyioruer, actpoHoMuen u (HU3NYECKOU
reorpaduel, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KAapTUHY  MHpA,
IPEeIOCTaBIsieT HamboJee SCHble O00pas3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHHsl COCTOMT B (POPMUPOBAHWU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpenrnojiaraeT OBJIAJEHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUSA,

e OLEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAaHUS;



HHTCPIIPCTUPOBATL AAHHBIC W HCIIOJb30BATh HAYYHBIC OOKA3aTCIbCTBA
JJIA TIOJIYYCHHA BBIBOIOBY.

[enmu wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
OmpeAeNieHbl B KOHICNIMM MpenoAaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickoit  ®Deaepanuu, pean3yrOMIHX
OCHOBHBIE 00111€00pa30BaTelIbHbIE TPOrPAMMBI.

Henu nzyvyenus Gpusmku:

npuoOpeTeHne HHTEepeca M CTpeMIIeHHs OOydYalomuXxcsi K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOC TIO3HAHUS U (hOPMHUPOBAHHE
MCCIIEJIOBATETLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSM;
dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHs MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMupOBaHUE TPEJACTABICHUNA O PO (DU3WKHU IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
npo(ecCHOHaNBHOM NESITEIBHOCTH, CBI3aHHOU ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy oOy4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTwkeHHe 3THX Iejiel MmporpaMMbl 10 ()U3MKE Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIETYIONINX 3a/1ay:

NpUOOpETeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMUCHIBATh U OOBSCHATH (PU3NUCCKUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB pEHICHUS TMPOCTEHIMMX pacyeTHBIX 3adad ¢
UCIIOJIb30BaHUEM bu3HIecKux MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOIHBIC SIBICHUS M BBITIOTHATH OTIBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTAJbHBIC HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(PoOpMalmen (HU3NIECKOT0 COACpPKaAHUS,
BKJTItOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHIKCHHUSIX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu npodhecCHOHAIBHOM AESTEILHOCTH, CBI3aHHBIMU
¢ ¢uU3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTIKEHUAX (HU3UYECKON HAYKH.



OO61ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4ueHus GU3HKK Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HejeNn0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmwo), B 9 kmacce — 102 waca (3 yaca B HeIEI).

[Ipennaraemsplii B mporpamMMe mo (pu3uke mnepedeHsb JabopaTopHBIX padoT H
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeIaeT BHIOOP MpHU MPOBEICHUU
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
oOyyJaronmxcsi, CnucKa SKCIEPUMEHTANbHBIX 3aJaHui, MpeiaraéMbix B paMKax
OCHOBHOI'0 T'OCYJJapPCTBEHHOT'0 IK3aMeHa 1o (pU3UKe.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Du3uKa U e€ poJsib B IO3HAHUM OKPY/KaIOLIEro Mupa.

®usuka — Hayka o npupoxe. fABnenHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaUMUMHBL. M3MmepeHue ¢uznueckux BeluduH. Duznueckue
npubopsl. [TorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuULI.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT IPHUPOAY.
EcrecTBeHHOHay4YHBIH METOJ TMO3HAHUA: HAOJIOJEHUE, TOCTAHOBKA HAyYHOTO
BONPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabOmogaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIbIO MoIeTeH

Jemoncmpayuu.

1. MexaHH4YeCKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUS.
2. dusuyeckue NMpuOOPHI U Mpoleaypa MPSIMBIX U3MEPEHU aHATOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue UEHBI IEIEHUS MIKaIbl U3MEPUTEIBLHOTO Tprbdopa.
N3mepenue paccTossHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.

Onpenenenne pa3MepPOB MajbIX TEI.

N3smepenne temmepaTypsl NMpU IMOMOIIM JKAJIKOCTHOTO TEPMOMETpa M
JaTYMKA TEMIIEPATyPBI.
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6. IIpoBenenue uccineoBaHUS MO MPOBEPKE THUIOTE3bI: JAIHHOCTH MOJETA
IIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OOJIbIe, YeM OOoJIbIe BHICOTa
MyCKa.
IlepBoHauya/ibHbIE CBEIEHUSI O CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTrOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITH,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIICCTBA.

JIBmxenne dactui BemecTBa. CBsA3b CKOPOCTH JIBHDKCHHS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmwxkeHue, nuddys3us. BzammonmeicTBue YacTHIl
BEIIECTBA: MIPUTSKEHUE U OTTAJKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPJbIX
(KpUCTANTMYECKUX) TeJI. B3aMMOCBSI3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHneM. OcoOCHHOCTH
arperaTHBIX COCTOSTHHI BOJIBI.

Hemoncmpauuu.

1. HabGmronenne OpOyHOBCKOTO JIBUKECHHUS.

2. HabGmonenue nuddysum.



3. HaGnionenue  siBneHuil,  OOBACHSIONIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIOoB  (C  HCIIOJIb30BAaHUEM

dboTorpaduii).

2. OmnbITHI O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKECHHUS.

JIBuikeHue M B3anMo/ieiicTBHE TeJl.

Mexanuueckoe ABUWXKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
Cxopoctb. CpellHsisi CKOpPOCTh IPU HEPABHOMEPHOM ABWKEHHM. Pacuer myTtu u
BPEMEHM JIBUKECHUS.

SBnenue wHepHuu. 3aKOH WHEpUHMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHHUSI CKOPOCTM JBI)KEHHMS Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIC
o0beMa BellecTBa.

Cuita Kak xapakTepucThKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenue cuibl ¢ NOMOUIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TsokecTu. Cuiia TsKecTH Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B NpUPOJE U TEXHUKE.

Jemoncmpayuu.

Halnronenue MexaHM4ecKoro IBM>KEHUS Tella.
N3Mepenne ckopoCcTH MPSIMOJIMHEITHOTO JBUKECHMUS.
HaGnronenue siBneHus HHEPIUU.
Halnronenue n3aMeHeHus: CKOpOCTH TP B3aUMOJCHCTBUU TEl.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.
CiioxeHne Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PAaBHOMEPHOIO JBIKEHHUS (IIapuKa B SKHJIKOCTH,
MOJIENIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).
2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.
3. OnpezneneHue MIOTHOCTH TBEPAOTO TeEA.
4. OnbITHI, JEMOHCTPUPYIOIIHUE 3aBUCHMOCTH pacTshKeHHs (aedopmanun)
NPY>KUHBI OT MIPUIIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS ITOBEPXHOCTEN.
JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.
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Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS NlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIneBmarnueckue
MAaIuHbBL. 3aBUCUMOCTh JABJCHUS JKUIKOCTA OT TIyOWHBI. [ umapocTaTudeckuid
napanokc. Coobmaromuecs: cocyapl. [ uapaBandyeckue MexaHU3MBbI.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3ayliHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBHCUMOCTbH JAABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBiieHUs )KUIAKOCTBIO U Ta30M.

Coobmaromuecst Cocybl.

['mppaBnuueckui npecc.

[IposiBnenue aecTBust aTMochepHOTo JTABJICHHUS.

3aBUCUMOCTh BBITAJIKABAIONICH CHIIBI OT 00BEMa TOTPYKEHHOW YacTh
Te€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcnoBue IUIaBaHMS TEJ: IJIABAHUE WJIA TOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOUIEHHUSI TUIOTHOCTEN TEJIA U )KUJKOCTH.

Jlabopamopnwvie padoomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMaA IMOTPYKEHHOM B
XKUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEUCTBYIOLIECH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh BBITAJKUBAKOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeesIeHUe €€ TPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBL: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [lpumeHeHue TmpaBuia paBHOBECHS phiuara K OJIOKY.
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«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJ) npoctbix Mexanu3MoB. [IpocTbie MeXaHU3MBI B ObITY U TEXHUKE.

Mexannueckass odHeprus. Kunernueckas W TOTEHOHAIBHAS DHEPTHS.
[IpeBpalieHre 0THOrO BUIa MEXAHUUECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa

110 TOPU30HTAJILHON IIOBEPXHOCTH.
2. HccnenoBanue yciioBUil paBHOBECHUS pblyara.
3. Uzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

TennoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopgusie Tena. OObsCHEHHE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHUU.
CmauuBaHMe U KallWUISIPHBIE SIBJICHUS. TEIUI0BOE paCIIMPEHNE U CIKATHE.

Temneparypa. CBs3p TeMmMmepaTypel €O CKOPOCTBIO TEIIOBOTO JIBMXKEHHS
yactull. BHyTpeHHsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH >SHEpTuu:
TerIonepeaaya U COBEpILICHUE paboTHI. Bunsl TeIuIonepeayu:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHE.

KonuyectBo TemnoTel. YenapHas TEIJIOEMKOCTh BEIECTBA. Te€MI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBienwe wu
OTBEPACBAHUE KPUCTA/UIMYECKUX BELIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooGpazoBanue u konaeHcanus. Mcnapenuwe. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHWUIIEHHS OT aTMOc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXa.

OHeprus ToIIMBA. Y JeNbHAs TEIUIOTA CTOPaHUS.

[Ipunuuner pabotel TemnoBbix aurareneir KIIJ[ TemsioBoro asuraresns.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEW CPEIbI.

3aKOH COXpAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmroneHune 6pOoyHOBCKOTO JBUKEHMSL.



o &~ e

© N O

9.

Habmonenune nuddysun.

Habnronenue siBieHN CMauyuBaHUS U KaWUISPHBIX SIBIICHUM.
Habntonenue TenioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuita u3MepeHHs TEMITEPATYPHI.

Bunsl Tenonepenaun.

OxutaxkieHue npyu COBEpUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HabOmroieHre KumeHwusl.

12. HabOmroieHre mocTosTHCTBA TeMIIEpaTyphl MIPH TIJIaBJICHUH.
13. Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OMnbITHI IO OOHAPYIKEHHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TTPUTSHKCHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITPUILIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUA BO3JAyXa OT €ro
00bEMa 1 HarpeBaHUs WA OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIEpaTyphl.

HaGntonenne wu3MeHeHUsT BHYTpPEHHEH OHHEpruM Tella B pe3ysbTare
TEerUIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBieHUs TEMIOOOMEHA MPU CMEIIMBAHUU XOJOJHON H
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMI000MEHE C HArPEThIM METAITTUYECKUM ITUITUHAPOM.

10. OnpenienieHne yaeabHOM TEMIIOEMKOCTH BEUIECTBA.

11. UccnenoBanue npolecca ucrapeHus.

12. OnpeqienieHre OTHOCUTEIBLHON BIIaXKHOCTU BO3yXa.

13. OnpeneneHue yaeabHON TEMI0ThHI MJIABJICHHUS JIbJA.

JJleKTpU4YecKre U MATHUTHBIE SIBJICHHS.

Dnexktpuzanus Ted. JBa poja »sneKTpUYecKuX 3apsanoB. BzaumogeinicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe mnoie. Hanpsok€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuumn
CYNEpIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIECKTPUUECKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckass unenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IETBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nend. [locnepgoBarenbHOe W mapajlieNibHOE — COCIMHEHHE
MIPOBOJTHUKOB.

Pabora w MoOmIHOCTH 3JEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHblE ~ MarHuThl.  B3aumMoaeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM U €ro 3HAaYeHUE JJId )KU3HU Ha 3eMmile.
OnbiT  Opcrena. MarHuTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpumeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTeNIb IMOCTOSSHHOTO TOKa. lcronbp3oBaHuE >JEKTpOJBUraTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. CnocoOmI MOJTy4YECHUS AIEKTPUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEIl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOTA.

DIIEKTPOCTATUYECKAST NHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKY M TUSJIEKTPUKHU.

MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M cTOYHUKH TTOCTOSHHOTO TOKA.
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9. JleuCTBHs SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B AKUJKOCTH.

11. I'a30BBIN paszps.

12. I3MepeHue CUiibl TOKa aMIIepMETPOM.

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTar u Mara3uH COIPOTUBIICHUN.

15. B3auMo1efiCTBUE NTOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHre HEBO3MOKHOCTU Pa3IeJICHUS I1OJIFOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje Toka. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb IMTOCTOSSHHOIO TOKA.

HccnenoBanue sBiIEHUS 3JIEKTPOMArHUTHONW UHAYKIIMH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o 0k w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnegoBanne neMCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOJAHUKU U
JTIADJIEKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO 4Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COINPOTHUBIICHUA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAN TONEPEYHOIrO
CEUYCHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKECHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJIbl TOKAa MPH MAPAILICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 JaMIOYKYy, OT
HaIIpSDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MAarHUTOB TPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJECHCTBUS
KaTyIIKM C TOKOM M MarHura OT CHWJIbl TOKa W HalpaBJICHUs TOKAa B
KaTyIIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.

19. KoHCcTpynpoBaHue u n3y4eHue padoThl JIEKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBUraTeibHON yCTAaHOBKH.

21.0nbITBl TIO HCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOMW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JaBWKeHME. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBxkeHue. HepaBHoMmepHoe npsiMmoninHelHOe JBHkeHue. CpelHsisi U MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBH>KCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiHeHOe nBrkeHue. (CBoOoaHOe
najgenue. Onbitel ['anumnes.

PaBHOMepHOE nBHXKEHME MO OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Iepsoiit 3ak0H HproToHa. Bropoi 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHIMI Cynepno3unu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Buxenne mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. 3meHenne umnylibca. IMIynbc Cuiibl. 3aKOH COXPaHEHHS
UMIyJibca. P€akTUBHOE IBUYKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrocCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIInanpHasT YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHWYECKOTO JBMKEHUS Tea OTHOCUTEILHO Pa3HBIX TEll

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO JK€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MepeHne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKEHUSI.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Haburoienne ABMKEHUS Tella Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBUKCHUHU
OTHOCUTEJIBLHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

N3MeHeHnue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJIEUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYIOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW IHEPIUU MTPU CBOOOHOM IA/ICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tena Mo ACHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBWKCHHS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Telda TPH PAaBHOYCKOPSCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanune 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJTMHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3 huirieHTa TPEHUS CKOJIbXKCHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpeniennenne  pabOTHl  CHJIBI  YIIPYTOCTH TIpU  MOABEME Tpy3a C
HCIIOJIb30BAaHHUEM HEIOBMKHOT'O M TTOABM)KHOTO OJIOKOB.
11. I3y4yeHne 3aKk0Ha COXPAHEHUS SHEPTUU.
MexaHn4yecKHne K0J1e0aHUs U BOJIHBI.

KonebarenbsHoe npmxeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUM: ITIEPHO/T,
4acToTa, aMIUIMNTyAa. MaTeMaTU4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruu MpH KOoJIeOaTeILHOM JABUKCHUH.

3aryxawnme  kKojeOaHus.  BbiHyxk7aeHHble — KoJjieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYeckux BOJIH. [IpojonibHbiE H
MONEPEYHbIC BOJIHBI. J[TMHA BOJHBI M CKOPOCTh €€ PacupOCTPAHEHHS.
MexaHnuyeckre BOJIHBI B TBEPIOM TEJE, CEUCMUUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3ByKk u
YIABTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne kojie0aHuWii Tel IIOJ AECHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BeIHYKI€HHBIX KOJIEOaHUI 1 pe30HAHCA.
PacrnipocTpaneHue npooibHbIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Habmronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHI pE30HAHC.

2

./Iaﬁopamopnble pabomul u onvimol.
1. OnpeneneHue 4YacTOoThl M NEpUoja KoueOaHW MaTeMaTH4ecKOro
MasTHUKA.
2. OmpeneneHue 4acTOThI U IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOIa KOJIEOAHUM MOJBEMIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccrnenoBaHre 3aBUCHUMOCTH IEpUOAA KOJI€OaHUH PYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepUoAa KoJeOaHUl rpysa, MOJABEUIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh TIEpHOJA  KoJieOaHUI
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. VI3MepeHue yckopeHus CBOOOJIHOIO MaJICHUS.
DJIEKTPOMATHUTHOE MO0JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounuku CBeETA. [IpssmonnHeitHOE
pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. I[lomHoe BHYTpeHHee
OTpakeHHE cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm nyweit B numH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. biam30pyKocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. CrnoxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cera.

Onruueckuii CBETOBO.

Xox mydeil B coOMparomieil JInH3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tonydenue nzo0pakeHU ¢ TOMOIIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.
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12. [lonmy4yenne 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJIa OTPa)XEHHsI CBETOBOTO Jiydya OT yIja
IajgcHus.

2. V3ydeHne xapakTEPUCTUK U300PAKCHUS MPEMETA B TUIOCKOM 3EpKaJie.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yIja
ITaJCHUS Ha TPAHUIIE «BO3TYX—CTEKIION.



4. Tlomydenue n3o00pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHUYECKOW CHIIbI coOuparouiei
JIUH3BI.
6. OmBITHI MO Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.
7. OmbITH TIO BOCHPHUATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.
KBanToBbBI€E SIBJICHMS.

Omneitel Pe3epdopna u miianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4YaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoxaenb artomHoro snpa. M3oromnbsl. PannoakTuBHBIE
npeBpanienus. [lepros monypacmaaga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUsS 3apsiJOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W AHepruu. Peaknuu cuHTe3a u
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeWcTBHUS paguOaKTUBHBIX HW3JIyYEHUW Ha >KUBBIE
OpTraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CnexTpbl pa3IuvyHbIX ra30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

. Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATBhIX CIIEKTPOB U3ITYUCHUSI.

2. WccnenoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢otorpadusm).

3. M3mepenue pannoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOYJb MPEHA3HAYEH ISl CUCTeMAaTU3aluu
U 0000IIeHUs  MPEIMETHOTO  COAECpXKaHUSI UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAK¥KEe I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIMX 3TOT yU4EOHBIN MpeaMeT.

[Ipu u3ydyeHUn JAHHOTO MOMYJSl PEaTU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS

o gk wh-=



SIBIICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3MyecKue
SBJICHUS, TPUMEHSs TIOJyYEeHHbIE 3HAHHWA, pelaTh 3aJayd, B TOM YHCIE
KauyeCTBEHHBIE U DKCIIEPUMEHTAIbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP ITAHHOTO pa3jesa peain3yercs
32 C4y€T TOro, 4YTo OOyYaroIIMeCs BBIMOITHSIIOT 3aJaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHWH pacro3HaBaTh M HAyYHO OOBSICHSITH
bu3rUecKue SIBICHUS B OKPYKAIOIICH MPUPO/IE U TTOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI UCCICOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YHUCIIE JIJIS1 IPOBEPKH TUTIOTE3 U TOTYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxnmas w3 TeM JaHHOrO MOJYJS BKJIIOYACT OAKCIEPUMEHTAIBHOE
uccienoBanue o0o0IIaonero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JTMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (pu3MKu Ha ypoOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HANPABIECHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbrare uzyuenust Gpu3NKA Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarormierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) MaTpMoTH4YEeCKOr0 BOCIIUTAHUSA:

e - IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
bu3nyeckoil HayKu;

e - [ICHHOCTHOE OTHOILICHHUE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpaaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

e - FOTOBHOCTbH K aKTUBHOMY YUYacCTHIO B OOCY>KJICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e - OCO3HAaHHUE BAXHOCTH MOPAITBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHLHOCTH
YYEHOTO;

e 3)3CTEeTH4YeCKOro BOCIIUTAHMS:

e - BOCHPUATHE ICTETHUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKM KaK MOIIHOTO WHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMHM, BAXKHEUILEH COCTaBISIOLIEH
KYJBTYPBI;

e - pa3BUTHUE HAYYHOW JIFOOO3HATEIBLHOCTU, HHTEpPECa K HCCIEI0BATEIbCKOMN
JEATENBbHOCTH;

e 5) ¢dopmupoBaHuss KYJbTYPbl 3A0POBbSI M  3MOIMOHAJBLHOIO
0J1aromosIyumns:

e - OCO3HaHUE IIEHHOCTU Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXXKHOCTU TNPaBWJI OE€30IaCHOTO TOBEICHHS Ha
TpaHCIOPTE, Ha J0pOrax, C AIEKTPHUUYECKUM U TEIUIOBBIM 00OPYIOBaHHUEM B
JIOMAIIIHUX yCIIOBHUSIX;

e - c(hopMHpPOBaHHOCTh HaBbIKa pEQUIEKCUM, IMPU3HAHUE CBOEr0 IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

e 6) TPYA0BOr0 BOCIIMTAHUSA:

e - AaKTMBHOE YYacTHME B pEUICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNpbHOM  OpraHM3aluu, Topofa, Kpas) TEXHOJIOIMYECKOH U



COIIMAJILHON HAIpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO eCcChil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpHCHTAIMSA HAa NMPUMCHEHHE (PU3MUCCKUX 3HAHUHK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalollel Cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTeld uX

pELICHUS;

e 8) amanTanuum K M3MEHSIIOUIUMCH YCJOBHSM COLMAJIBHON W NPHUPOJAHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (DU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - NOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBCHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAHUE CBOCTO PAa3BUTHSI B MPHUOOPETCHUU HOBBIX (DH3UICCKUX
3HAHUI;

e - CTpEMJICHHE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H IPUPOJIBI, 0OIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynpraTe ocBOoeHHS TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3oBanus y oOydJaromierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIIUE TT03HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC yICOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jioruyeckue AeiicTBUA:
e BBUMBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BEHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS TS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpPUBAeMbIX (aKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIC/ICTBEHHBIE CBSI3M NPU HM3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3uueckon
3ajau (CpaBHEHUE HECKOJIbKUX BapUaHTOB pEIlEHUs, BHIOOp Haubosee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarTebCKue eCTBUA:

MCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOJBIIOE HWCCICAOBAHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI TIO PE3ybTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHUTHE  (DHU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METOMAbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbu3nyeckoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMyYHbIX BUIOB U (DOPM IpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMaJIbHYH (OpMYy IMpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHWE 3aJadyd W TOJJICp KaHUe
0JIarokeIaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;



BBIPAXKAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPECTABIATh PE3yIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA);

MMOHMMAaThb W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYyAIbHOW pabOThl TMpPU PEIICHWH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AESATEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHMIO: pPaclpelesTh pPOJu, OOCYXIaTh MpoLEcChl U
pe3yIabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO W KOOPJIWHHUPYS CBOM JACHCTBHUS C JAPYTrUMHU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOErO BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIE AeiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHX
JUIA pelieHus (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCS B  Pa3jIU4YHBIX MOAXOJAX MPUHATHS  pEUICHUHN
(MHOUBUOYaJIbHOE, NPUHSATHE DPELIEHUS B TpyMIe, NPUHATUE PEIICHUN
rpyImmon);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHU;
JieN1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHHS;
OOBSACHATh TPUYMUHBI  JOCTIDKCHHS  (HEAOCTHMIKEHHUS) pe3yIbTaToB
NEeSITeLHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JCATEIBLHOCTh (B TOM YHCJIE B XOJ BBIOJHEHUS
(GU3UYECKOrO  HCCIIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CHUTYyallud, YCTAHOBIICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;
pU3HABATh CBOE MPaBO HA OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 Uiu
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYIoro.



HHPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenust B 7 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIb30BaTh  MOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAs
cuna, nedopmanms (ympyras, IJIacTUYeCcKasi), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Audy3us, TEIIoBOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIJKCHHE, HEPAaBHOMEpPHOE  JBUXKEHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada JAaBi€HUs TBEPABIMH TeJNaMU, XUIKOCTSIMU U
razamy, armMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpY’KalollleM MHpEe, B TOM 4HCIe (U3MYECKHue SBICHUS B TPUPOJIE:
IPUMEPHI JBMXKEHHUS C Pa3IMYHBIMM CKOPOCTSIMU B KMBOM W HEXHUBOM
npupojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOJEC U TEXHHUKE, BIHUSHUE
aTMOC(EepHOro JaBJICHUS Ha UBOW OpraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKM) GU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (U3UUECKUE SIBJICHUS, UCIIONb3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tella, Cujga TPEeHus, AaBlieHWe (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYECKass W MOTEHIMaJIbHAs YHEPTHsi), MPU OMHCAHWU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKUH  CMBICT  HUCIOJB3YyeMBIX  BEIWYWH, UX
0003HaueHUA W €IUHMIBI (U3UUYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTHUMH BEJIUYHMHAMM,
CTPOUTH TpapUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WUYECKUE SIBICHUS U TMPOIIECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBuiIo paBHOBecUs pbidara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKON
SHEpruM, IpHU HTOM JIaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa M
3aMHUChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHHS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B -2 JEHCTBHSA, MCHOJb3YysS 3aKOHBl U
(dopMyIibl, cBs3bIBaOLIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBUS 33/1a4y 3aIUCBIBATh KPaTKOE yCIOBHUE, MOJCTABIATh (pU3NUECKHE
BEMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBbIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NYECKON BETUIHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxkeHue  (TUmoresy),  pa3idyaTh U MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJE OMNbITa, [Je1aTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
bu3ruecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO 000pyA0BAHMS,
3aMUChIBaTh X0/ OMbITa U (POPMYIHUPOBATH BHIBOJBL;

BBINIOJIHATH MPSMbIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX H
nu(QpOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JPYrol € HCIIOIB30BAHUEM IPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBIJKYILETOCs Tejla OT BPEMEHM JBHKEHUS Teja, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NMPYKUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
HNOrpyKEHHON YacTH Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO UCCIIEOBAaHUs, COOUpaThb YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Cilenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUJE



MPEAJIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (PU3MYECKHX BEIMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUIa TPEHHS CKOJIBKCHHUS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAsS  CWia, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(D@PUIIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBWKHBIN M HETIOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 obecriedeHnss 0€30MacHOCTH Tpu oOparieHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY>KaIOIIEH Cpejie;

OCYLIECTBJSATh OTOOp HCTOYHUKOB HHpopMauun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEISATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIM MOXKET OBIThH
HEJ0CTOBEPHOM;

WCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MYECKOro COACpXkaHHs, CIPAaBOYHbIE MaTEepHUAIbI,
pecypcbl cetu MHTEepHeT, BiajgeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB WMH(pOpMannu (HU3NUECKOro COACPKAHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIaHA JCUCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOyudenust B 8 kJiacce npemMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh MOHSATHSA: MACCa U Pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIUYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/1yXd, TEMIIEparypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOW JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKHAMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
pazinuarh sSBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHhe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAaHUE, KAWJUISPHBIE SBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauIM3auus (OTBEpJEBAHUE), KHUIIEHUE,
TeIJIonepeaaya (TErI0nPOBOIHOCTb, KOHBEKIIMS, H3JIy4YeHUE),
AJIEKTPHU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, IEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHUCTBUE MArHUTOB, JEUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIKS)
[0 OIKWCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>KalollleM MHUpE, B TOM 4Yucle (U3nuecKue sBJICHUS B MPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIEHHUS B IPUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHUIECKUE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, P ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NYSCKHUX
SIBJICHUH;

OTHUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BETUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHsI, KOJTUYECTBO
TEIUJIOTHI, YJAEIbHAsA TEIUIOEMKOCTh BELIECTBA, YAEIbHAsA TEMJIOTa
IJIaBJICHUSI, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJIbHAsl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsn,
CUJIa TOKA, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAelIbHOE  CONpPOTUBIEHUME  BellecTBa, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TMpU  ONHUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICT MCIOJb3YyEeMbIX BEIWYNH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHWE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOCHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMa 115l yyacTKa IEenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOrM4YeCcKUX
IaroB ¢ omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3amauyd B 2-3 JEHCTBUS, HCMOJB3YysS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble Uisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaUeHue (HU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MNPOOJEMbl, KOTOPHIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HYeCKMX METOOB, HCIOIB3YSl OMHCAHWE WCCICIOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJEHUS HCCIIEN0BaHUs, J€NaTh BBIBOIbI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WU
(bU3HYEeCKX CBOMCTB TeJ (KAMWLISPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHWs MpPHU U3IYYEHUH OT IBETa U3Iydaroliew (morionarone)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
mion@aaM €€ TOBEPXHOCTH, JJIEKTPU3alMUs TE1 W B3aUMOJICHCTBUE
ANEKTPUUYECKUX 3apsAJ0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHWTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
IpPOBEpAEMbIE MPEINOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/I0BaHUs, ONKCHIBATh XOJI OTBITa U (POPMYITHUPOBATH BHIBOIBL;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHS]  TEMIEPaTyphbl, OTHOCHUTEIHLHOMN
BJIQXHOCTH BO3/yXa, CHUJbI TOKA, HAMpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpeHud  (3aBUCHUMOCTD
CONPOTHUBIICHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOro
CEYEHHS U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
WAYIIETO 4Yepe3 TMPOBOJAHMK, OT HaNpsKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHOIO U  MAapajuIeJIbHOTO  COEAMHEHUHN
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOMUIl M TpauKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOJNTHh KOCBEHHBIC HU3MEPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEJIOKCHHONH WHCTPYKIIMH, H
BBIYHCIIATH 3HAUCHHE BEIIMYNHEI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOHM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETp, CUETUYHMK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETHUTEIbHBIC
npuOOpPHI, HATPEBATEIbHBIC AIEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHUE
PEIOXPAHUTEIH, DIIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWMCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Herneil ¢ MocIe0BaTEeNbHbIM U MapaylIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasziunyasl ycioBHble 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pPUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 17151 oOecrnieueHns 0e30MacHOCTU MpU oOpalieHnuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
NHTepHeTe, Ha OCHOBE MWMEKOUIMXCA 3HAHUM U NOYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POpPMALMIO, KOTOpas
ABIIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN Y4Y€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IIPOEKTHOW WJIM UCCIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBbIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE PE3EHTALUENH;

IOPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J]a4aMU, CIEIUTh 3a BBIIOJHEHUEM ILJIaHA IEUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIEHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJECICTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K xoniy oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOpUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JallbHO30PKOCTD,
CIIEKTPBI UCITyCKAHUS W TOTJIONIEHUs, alb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SiZIEpHAsl SHEPTETHKA;

pa3nuyarh SIBJIEHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJUHEITHOE
JBU)KEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aMMOJICHCTBUE



TeJ, PEaKTUBHOE JBWXKEHHE, KOJeOaTeNbHOE IBIKCHHE (3aTyXarollue W
BBIHYKJICHHBIE KOJeOaHUs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPAXKEHUE
3ByKa, MNPAMOJIMHEWHOE PaCHpOCTPAHEHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIICKTP MW CJIOXKEHHE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO0 CIEKTpa
U3JIyYEHHS) 110 ONMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3WYECKUX  SBICHUNA B
OKpy’XKaromeM Mupe (B TOM YHCIIEe (U3HYECKHUE SIBICHUS B IPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUIaHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BE€Ta TeT,
ONTHUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JICHCTBHE BHUIUMOTO,
yIbTPaOICTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBCHHBIM
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE W3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PANUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OTHUCHIBATh M3y4YEHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BENUYMHBI (CPEAHSIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJCHUsS, BEC TeJla, HUMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAA HEPIUsl CHKATOU
MPYXUHBI, KUHETUYECKAs] DJHEPIrus, IIOJHAsA MEXaHWYECKas >SHEPIHs,
MepUOJ M YacToTa KojieOaHW, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
NpPaBWIbHO TPaKTOBaTh (U3UYECKHI CMBICI HCMOJIb3YEMbIX BEJIUYHUH,
0003HaUeHUA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpapUKH U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITMYHH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS] DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3UIMUA CWJI, TNPUHUWI OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbBIOTOHA, 3aKOH COXpaHECHUSA HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MPETIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIZIOBOTO U MAaCCOBOTO YHUCE



OpU SJCPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHA U 3aIllUCBhIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3NYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB € OMOpoil Ha 2-3 M3y4YEHHBIX CBOICTBAa (DU3MYECKUX SIBICHHH,
(GU3NYIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiatb pacyéTHele 3ajaud  (omMparolmuecs Ha cucteMy U3 23
ypaBHEHHUI), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
yCIIOBHE, BBISBISATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI B (POPMYJIBI, HEOOXOAMMBIE JJISI PEUICHUS, POBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PU3UUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUEeCKUX METOJOB, MCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpoBEpsieMOe TPEIINONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  MCCIEAOBAHMSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (PU3MYECKUX SIBICHUN WU
¢bu3nUecKux CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUS HHEPTUH, 3aBUCUMOCTh MEpHOAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETA,
pas3iokeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300paKeHHsI MpeaMeTa B coOMparomien
AuH3e, HAOMIOJEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/s0OBaHus, ONHUCBHIBATH  XOJ  ONbITA U €ro  pe3yJsbTarThl,
(GbopMyIHpOBATH BHIBOIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, Ompeaensis
cCpeqHee 3HA4YCHHE U3MEPSIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEeHHS
(M3MepUTeNbHOTO Mprbdopa);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3WUECKHX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BWKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
Kosie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpaXEHUs CBETa OT yrja MaJeHHus W yIiia MpeJoOMJICHUS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3uYecKUX BEIWYUH B BUJIE TaOmuIl U rpaduKoOB, JeJaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEaHsIS
CKOPOCTb M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHXCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUS CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPCHUS, CIICTys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH MOYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOJr01aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DHU3UYCCKUX MOJIETICH:
MaTepHabHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJeJh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHWHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NAaTYMKUA TIOJNIOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9X0JO0T, OYKH, TMepucKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOIUMBbIE  (PUBHUECKHUE
3aKOHOMEPHOCTH,

UCIIOJI30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS NU300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWUTh  WH(MOpMAIMI0O O  TpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU JUIs oOecnieueHrs 0e301acHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM SKOJIOTHUYECKOTO TTOBEJACHUS B OKPYIKAIOIICH Cpejie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COJACpPKAHUSI B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYSI MIOUCKOBBINA 3aMpOC, HAXOAUTh



MyTH OIpPEACNICHUs IOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIIMK HA OCHOBE
VMEIOLINXCS 3HAHUU U JOTOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJHEHUN YUYEOHBIX 3aJlaHU HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOrOo  COACp:KAHUS, CHPABOYHBIE MaTepualbl,
pecypcebl cetn IHTEpHET, BIaaeTh NpuéMaMyu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIC NMHUCHMEHHBIE W YCTHBIC COOOIIEHHS Ha OCHOBE
uHpOpMalM U3 HECKOIbKHX HCTOYHUKOB (DU3UYECKOTO COJepKaHus,
MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl MPOESKTHOM MJIM UCCIIEI0BATENbCKON
JNEATENbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUHHBIM anmapar M3y4dyaeMoro pasiena (U3UKA U COMPOBOXKAATH
BBICTYIUICHUE TIpEe3CHTaled ¢ y4ETOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBO 4acoB
Ne HaunmeHoBaHMe pa3ie/ioB U JIeKTPOHHBIe (HH(POBHIE)
Kourpoasnsie | IlpakTuyeckue
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTbl
Pa3znen 1. ®dusuka u eé posib B NO3HAHMHU OKPYIKAKOLIEr0 MUpa
1.1 ®dusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnueckue BeITUIUHBI 2 1 https://m.edsoo.ru/UDCTC8RID
EcTecTBeHHOHAYYHEIN METO
1.3 y A 2 1 https://m.edsoo.ru/ZOL7QLIIS
MMO3HAHUS
Hroro no pazaeny 6
Paznen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BelecTna 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJEHCTBUE
2.2 A a 2 1 https://m.eds00.ru/ZXDKQLXCC
YaCTHI] BEIIECTBA
ArperaTHble COCTOSHUSA
2.3 p 2 https://m.eds00.rt/ONOVIXY 1K
BellleCTBa
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHnnueckoe IBHKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepnus, macca, IIOTHOCTh 4 https://m.edso0.ru/GXPU4MTSP
3.3 Cwnna. Buner cun 14 1 2 https://m.edsoo0.1u/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B



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

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edsoo0.ru/XO0DW367P2
KUJKOCTAMHU U Ta3aMH
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0K1 4
4.3 ATMoOcdepHOe TaBIeHHE 6 https://m.edsoo.ru/T7134SXNO
4.4 I[eHCTBITI.e PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OY 8NK
norpyEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
5.1 PaGora 1 momHOCTH 3 1 https://m.edsoo.ru/7SLMREDY 1
5.2 IIpocTeie MexaHU3MBI 5 1 https://m.eds00.ru/504NQXKX9
53 MexaHuyeckas SJHeprus 4 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

[10 ITIPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue pa3neiioB DJIeKTpOHHbIe (HM(ppPOBbIE)
Konrpoiabusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoTsbl padoThI
Pa3pea 1. TensioBblie IBJICeHUSA
CtpoeHue u cBoiicTBa
1.1 TPOCHHE H CBOHCTE 7 https://m.edsoo.ru/R8QZNCIPM
BElIECTBA
1.2 TerutoBble poueccsl 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS
DNEKTpUYECKHE 3apsiibl.
2.1 3apspKeHHbIE Tena U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aWMO/JICHCTBUE
[TocTostHHBIM
2.2 . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
3JEKTPUUYECKUN TOK
2.3 MarHuTHBbI€ SIBIEHUSA 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
Onexrpoma a
2.4 FICKTPOMATHITTHAA 4 https://m.edsoo.ru/7QODSEL15
WHTYKIHS
Hroro no paszneny 37
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TPOTPAMME



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

9 KJIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue pa3neiioB DJIeKTpOHHbIe (HM(ppPOBbIE)
Konrpoiabusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoTsbl padoThI
Pa3zpen 1. Mexanunueckue siBJIeHHUSA
Mexannueckoe OBMKEHHE
1.1 A 10 1 https:/m.edsoo.ru/CEOGHRGTL
M CIIOCOOBI €0 OIMCAHUS
1.2 B3auMmogneiicTBue Ten 20 1 3 https://m.edsoo.rt/UCIRQAF4C
1.3 3aKOHbBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1€0aHUA U BOJTHBI
2.1 Mexannueckne KojieOanus 7 3 https:/m.edsoo.ru/S5VIGSAI3
Mexanunueckue BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3ByK
Hroro no paszneny 15
Pa3znen 3. DileKTpOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE II0JIE U
3.1 P 6 2 https://m.eds00.1u/DT98B8EY0
AJIEKTPOMArHUTHBIC BOJTHBI
Hroro no pazaeny 6
Pa3znea 4. CBeToBbIe SIBJIEHUS
3aKOHBI paCIPOCTPAHEHNS
4.1 pactipoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
CcBeTa
JIMH3EI ¥ OIITHYECKHE
4.2 6 3 https:/m.edso0.1u/20WNYKRX1

npuOOpPHI



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

Pasnoxenune Oenoro ceera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ SIBJIEHUS
Hcnyckanue u
5.1 IIOTJIOIIIEHHE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa 1 https://m.edsoo.ru/USWX2R61B
53 S nepHblie peakuuu 1 https://m.edsoo.ru/TMMVYOVSF
Hroro no pasneny 17
Pa3znea 6. [loBTopuTe1bH0-0000111A0IM I MOLYJT
[ToBTOpenue u o6o0IIEHUE
6.1 CoJIepXaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢u3nku 3a 7-9 kace
Hroro no paszneny 9
OBILEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka KonrpoJsbubie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
®du3uka — HayKa 0 IpUpo/Ie.
1 SIBnenus npupoasl. 1 https://m.edsoo.ru/35YPBIWSK
®usnuecKkue sBIEHUs
Mexanndeckue, TEIIOBEIE,
2 AJIEKTPUYECKUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/116US3L6H
CBETOBBIE, 3BYKOBBIE SIBJICHUS
dusnuecKue BETUIHHBI U UX
3 1 https://m.edsoo.ru/6ZYFTFPA7
U3MepeHue
Ypok-uccnenoBaHue
"N3mepeHue remieparypbl
4 MIPU TOMOIIY KUJKOCTHOTO 1 1 https://m.edsoo0.ru/VQGCNSIMP
TEPMOMETpA U JaT4UKa
TeMnepaTrypbl"”
Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH U3Yy4alOT
IPUPOLTY.
5 EcrecTBeHHOHAaYUYHBIN METOT 1 https://m.edsoo.ru/3LPP2HPX2
no3Hanus. OnucaHue
(hbu3HYECKUX SIBICHUN C
ITOMOLIBIO MOJIEIIEN
Ypok-uccienoBanue
6 " 1 1 https://m.edsoo.ru/9YLZITEMU
[TpoBepka rumoTe3sl:



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

JaJIbHOCTH I10JIETA [IapHUKa,
MyIEHHOTO TOPU30HTANIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE
BBICOTA ITycKa"

Crpoenue BemecTBa. OMBITHI,

7 JIOKA3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/FSPU4OLYR
CTPOEHHUE BEIIECTBA

8 JIBMIKeHHE 4acTull BElIecTBa https://m.edsoo.ru/HQ31SN1F3
VYpok-uccnenoanue « OnbIThI

9 110 HAOIIOIEHUIO TEIIOBOIO https://m.edsoo.ru/FT87UNTLS
pacUIupeHus Ta30B»
ArperaTHble COCTOSIHUS

10 https://m.eds00.ru/STRDWACXM
BeEllleCTBa AHpS.//M.cdS00.M/S I D WAL AV
Bzaumocss3p Mexay
CBOMCTBaMH BEIIESCTB B
Pa3HBIX arperaTHbIX

11 COCTOSIHUSIX U UX https://m.edsoo.rt/AWM 1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI
Mexannueckoe IBHKEHHE.

12 PaBHOoMepHOE 1 https://m.edsoo.ru/3W6CCIHB1
HEpPaBHOMEPHOE JIBUIKEHHE
Ckopocth. EquHUIE

13 p a H https://m.eds00.ru/29GPTJAKL
CKOpOCTH
Pacuer mytu 1 BpeMeHU

14 Y P https://m.edsoo. s u/PVHMNWAUA
JIIBHKEHUS

15 Wuepuus. 3akoH HHEPIUH. https://m.edsoo.rw/KX5510IBX



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

B3anMonelicTBie TeI Kak
MPUYHMHA U3MEHEHUS CKOPOCTH
JIIBHOKEHHUS Tell

ITlnotHOCTE BemiectBa. Pacuer

16 Macchl B 00beMa Tella 1Mo ero https://m.eds00.ru/0S71X3DPS
IUTOTHOCTH
JlaboparopHas paboTa

17 «Omnpenenenue MIOTHOCTH https://m.edsoo.ru/OH22PX7CX
TBEPAOIO TEIa»

jg | Dewenmne sagatno Teme hitps://m.eds00.1/5S0ODY VYG49
"[InoTHOCTB BemiecTBa"
Cwuia KaK XapakTepHUCTHKA

19 B3auMoaencTBus Tei1. Cuia https://m.edsoo.ru/NV56FY 1G2
ynpyroctu. 3akoH ['yka
JlaGopaTopHnas pabota
«/3yuenue 3aBUCUMOCTHU

20 pactsbxeHus (nepopmaryn) https:/m.edsoo.ru/PXXW6DHXE
MIPY>KUHBI OT IIPUIIOKEHHOU
CHJIBDY
SBnenne Tarorenus. Cuna

21 https://m.eds00.rt/OCWIXFNQE
TSDKECTH
CBsI3b MEX]Ty CHIIOW TSKECTH

22 1 maccoit rexa. Bec rea. https://m.edsoo.ru/SPZHPV1Y]J
Pemenue 3agau mo reme
"Cuia TsxecTu"
Cuna TspKeCcTH Ha Ipyrux

23 mwianerax. duznyueckue https://m.edsoo0.r/IM2DOKYLI

XApPAKTCPUCTHUKH ITIJIAHCT



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

Nsmepenue cuit. lunamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CrnoxxeHue IByX cuil,
HaIIPaBJICHHBIX 10 OJHOMI
npsiMoil. PaBHozelcTBy OIS
cui

https://m.edsoo.rt/L6SNUZVZSE

27

Pemenne 3amau mo Teme
"PaBHonelicTByOMIAs cui”

https://m.edsoo. s u/MKPXDZNX5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B mpupojae u
TEXHHUKE

https://m.edsoo.ru/TATEOSMMH

29

JlabopaTtopHnast pabota
«3y4ueHnne 3aBUCUMOCTH
CUJIBbI TPEHUS CKOJIBbKEHUS OT
CWJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
IIOBEPXHOCTEI)

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agay Ha
ompeieTICHUE
PaBHOACHCTBYIOUIEH CHIIBI

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

31

Pemenue 3agad mo reMam:
«Bec Tenay, «I'paduueckoe
n300pakeHne cuin, « CHIIbI,
«PaBHOACHCTBYIONIAS CHIT»

https://m.edsoo.ru/T9V639RZF

32

KontpomnsHast pabora o
TeMaM: «MeXaHHIeCKoe
IBIDKeHHE», «Macca,
IJIOTHOCTBY, «Bec Temay,

https://m.edsoo.ru/PAROSWE4D



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

«I"paduueckoe n3o0paxkeHme
cuy, «CHuie»

Hasnenue. CriocoObl

33 YMEHBILECHUS U YBETUUCHUS https://m.edsoo0.ru/25TVM1FDL
JIaBJICHUS
JlaBiienue raza. 3aBUCUMOCTD
34 IaBJIEHMS ra3a OT 00bEMa, https://m.eds00.ru/544YMX9WR
TEMIIEPATYPhI
[lepenaya naBneHus
35 TBEPAIRIMI TEAMH, https://m.eds0o.ru/CG5POSNWO
JKHAKOCTSIMM U Ta3aMH. 3aKOH
ITackans
JlaBneHue B )KUJIKOCTH U Tase,
36 BBI3BAHHOC JACHCTBHEM CHIIBI https://m.edsoo.ru/K7T1219UC
TSDKECTH
Pemenue 3agau mo reme
37 «/laBieHrE B )XUIKOCTH U https://m.edsoo.rt/UHHCS5RB6W
raze. 3akoH Ilackamns»
38 Coo0mmarommecs: CoCybl https://m.edsoo.ru/7ZHDBMDHR?2
39 I'mppaBnuueckuit mpece https://m.edsoo.ru/67X21.F396
40 MaHOMeTpH\: Hopursepoit https://m.edso00.ru/5G846G718
YKUJIKOCTHBIM HacOC
Atmocdepa 3emmn. [IpuanHb
CYyIIIECTBOBaHUS BO3TYIITHON
41 obonouiH Jemn. https://m.edsoo.ru/DRQ6ZPWIM

3aBUCUMOCTh aTMOC(EpPHOTO
JIABJICHUSI OT BBICOTHI HAJl
YpOBHEM MOps



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

Bec Bo3nyxa. ATmMochepHoe

42 https://m.edsoo.ru/PYRNEDISY
JIaBIICHUC

43 H3mepenne armocgeproro https://m.edsoo.ru/2183TIPD4
nasierus. OneiT Toppuderum
3aBUCHMOCTh aTMOC(HEPHOTO

44 JIaBJICHUS OT BBICOTHI Ha/l https://m.edsoo.r/YWIFWMZI1J
YpOBHEM MOpSsI
bapomerp-anepou.

45 ATMmocdepHoe naBieHne Ha https://m.edsoo.rt/ WBNXTP7GR
Pa3ITUYHBIX BBICOTAX
Pemenue 3agay mo reme

46 https://m.edsoo.rW/ YWVWLS5TA1
"AtMmocdepHoe naBieHuE"
JelicTBrE )KUJKOCTH U Ta3a HA

47 MOrPYKEHHOE B HUX TEJIO. https://m.edsoo0.ru/SMGIFR466
ApxumMenoBa cuia
JlabopaTtopHnast pabota
«Onpenenenue

48 BBITAJIKUBAIOIICH CHJIBL, https://m.edsoo.ru/7U40IDILK2
JICUCTBYIOIIECH HA TEJIO,
MOTPYKEHHOE B JKHUJIKOCTh
JlaGopaTtopHnast paboTa 1o
teMme «Hccnenosanue

49 3aBHCHMOCTH Beca TeJia B BOJE https://m.eds00.ru/OUOBGKKSW
0T 00BbEMa TIOTPYKEHHOH B
JKUJKOCTh YaCTH TeJlay»

50 IInaBanue Ten https://m.edsoo.rt/UMAE9Q10Y

s; | Jlaboparopuaz paGora https:/m.edsoo.rw/BGOVBS63P

"KoHcTpynpoBaHue



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeomeTpa Ui
KOHCTPYHPOBAHUE JIOJKU U
ofpeJieNieHue €€
Ipy30H0AbEMHOCTH"

Pemenue 3agad mo remMam:
«ITnaBanue cynos.

52 BosznyxomiaBanuey, https://m.edsoo.rt/R7VHLA60Q
«JlaBneHue TBepbIX TET,
KUJKOCTEN U Ta30B»
53 Mexanunyeckas pabota https://m.edsoo.ru/1 YIR6J7L5
54 Momrocts. e https://m.edsoo.ru/4UUXIHR1X
MOIIIHOCTH
VYpok-uccnenoranue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOH IIPU 1 https://m.edsoo.ru/GDB065558
nogabEMe 1o jectHuue"
IIpocTeie Mexannu3Mbl. Poruar.
56 https://m.edsoo.rt/8YRUOUGS2
PaBHOBecue cun Ha peiuare
KonTponbhas pabora no teme
«/JlaBieHne TBEpIbIX TET,
57 JKUIKOCTEH U Ta30oBy / https://m.eds00.ru/DWLOWQXQZ
Bcepoccuiickas npoBepoyHas
pabota
PeseprubIil ypok. Pabora ¢
TEeKCTaMu 1o TeMe «/laBieHue
58 TBEPABIX TEN, JKUIAKOCTEU U https://m.edsoo.ru/RFCSYBI9F8
ra3oB» / Bcepoccuiickas
poBepoyYHas paboTa
59 Poruaru B TexHuke, ObITY U 0.5 https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoe. JlaboparopHas
pabora «MccnenoBanue
YCIIOBHIA PAaBHOBECHS PhIYara

Pemenue 3agad mo reme

60 «YCcnoBUS paBHOBECHS https://m.edsoo.ru/6AXDHFS8N
phIyara»
KoaddunmenT monesnoro
JIEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5 https://m.edso0o.ru/4AYEYZDMW
«3mepenune KII/ HakinoHHOM
IUIOCKOCTI

62 'l')eIHGHI/Ie ST TIO TeMe https://m.edsoo.ru/VF5XBQLVS

Pa6ora, momuocts, KIT/1"

Mexanuyeckas SHEpPIUsL.

63 Kunernueckas u https://m.edsoo.ru/3HQE7HOYK
MOTEHI[HATbHAS YHEPTUS

64 3axon COXpaH? A https://m.edsoo0.ru/46Y22ZPME
MEXaHUYECKON IHEPTruun
YPpOK-3KCIIEpUMEHT 10 TEME
"DKcepuMEHTAIbHOE
OnpeIeJICHUE N3MEHEHUS

65 KMHETHYECKOU U 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHI[UATBHOM SHEPTUH NpU
CKaTBIBAHUH TEJIa TI0
HAKJIOHHOM TIocKOCTH"
KonTponbHas pabota mo Teme

66 «PaboTa 1 MOIIIHOCTb. https://m.edsoo.ru/AECZ9T7EC

OHeprus»



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepsHslit ypok. Pabota ¢

67 TEKCTaMH 110 TeMe 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHn4eckoe aBrKeHue"
PesepHbIit ypok. Pabora c
68 TekcTaMmu 1o Teme "PaborTa. 1 https://m.edsoo0.r/XT2SMNZYM
MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO HACOB 68 12

[10 [IPOT'PAMME



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

8 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Konrposbnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

1 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPHUH U UX ONBITHHIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 1 https://m.edsoo.ru/OMIN4E3EH
MOJIEKYJT
Mopaenu TBEpIOTO, JKUAKOTO U

3 ra3z000pa3HOro COCTOSTHUMN 1 https://m.edsoo.rt/HVW3IWMRAS
BEILIECTBA
OOBbsICHEHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
raz000pa3HOro COCTOSTHUN

4 p 1 https://m.edsoo.rw/DJYTZQHS83
BEIL[ECTBA HA OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-
KMHETHUYECKOUN TEOpUHU
Kpucrannmueckue u

5 P 1 https://m.edso00.ru/8G73PVM40
amop(HbIe Tena
CmaunBanue u

6 KaIlTWUIIPHOCTb. 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepxHOCTHOE HaTsIKEHUE
TennoBoe pacupeHue u

7 P P 1 https://m.edsoo.ru/I3N30OKS8L
cKaThe

8 Temnepatypa. CBsi3b 1 https://m.edsoo.ru/5XSV6F15B



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

TEMIIepaTypbl CO CKOPOCTHIO
TEIIOBOTO IBMYKEHMSI YaCTHUI]

BryTtpeHnHss sHeprus.

9 CniocoObl M3MEHEeHUS https://m.edsoo.ru/BBVCIIMH6
BHYTPEHHEN SHEPTUU

10 Bunae! rerionepenaun https://m.edsoo.ru/WF4J3070P
VYpok-koH(pepeHIus
"[IpakTHueckoe

11 HCH?HwOBaHHe TETIOBRIX https://m.edsoo.ru/UU910QFZW
CBOMCTB BEILIECTB U
MaTepHUasoB B IEJISIX
sHeprocOepexxeHus"

12 Komriectso rennorer https://m.eds00.1ru/88291DDIZ
Y aenwHas TEIIOEMKOCTh
YpaBHEHUE TEIIOBOTO

13 Oananca. TermmooOMeH u https://m.edsoo.ru/P52QUVQIE
TEIJIOBOE PaBHOBECHE
JlaGopaTopHnast pabota
"UccnenoBanue SABJICHUS

14 TerI000MeHa Ipu https://m.edsoo0.ru/FR2N6NSGV
CMEIIMBAHUM XOJOAHON 1
ropsiuei BobI"
PacdeT xoamyecTBa TEIIOTEHI,
HEOOXOIUMOTO ISt

15 HarpeBaHus Tella U https://m.edsoo.ru/JSMRA1APW
BBIICJISIEMOTO UM TPU
OXJIXKICHUH

16 JlaGopaTopHnas pabota https://m.edsoo.ru/401T1ZJAH



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

"Onpenenenne yaeabHOU
TEIJIOEMKOCTH BenrecTna"

DHeprus ToIMBa. Y aenbHas

17 https://m.eds00.ru/683AIXYWS
TEIJIOTa CTOPAHMS
[InaBneHue u oTBEpAEBaHUE

18 KPUCTAJUIMYECKHUX TEJL. https://m.edsoo.ru/JHESA1PJE
Y aenwHas TEIioTa MJIaBJICHUS
JlaGopaTopHnas pabota

19 "OnpezencHue yaenbHOM https://m.edsoo.rt/LCQXVHGHD
TEIUIOTHI IIJIaBJIeHud JIbaa"
[TapooOpazoBanue u

20 https://m.edso00.ru/CQG4DQKML
KoHJeHcanus. Mcmapenue
Kunienne. Y neapHas Tennora
mapooOpa3oBaHus U

21 KOHIEHCAlUU. 3aBUCUMOCTE https://m.edsoo.ru/Y7HDIM2GZ
TEMIEPATYPbl KUTICHUS OT
aTMoc(hepHOTro JaBICHHUS
BnaxHnocTs Bo3ayXxa.
JlaGopaTopHnas pabota

22 "Onpenenenue https://m.edsoo.ru/7ZKP37W0J1
OTHOCHUTEJLHOU BIAXKHOCTH
BO3/yXa"
Pemenue 3agay Ha

23 OnpeeieHUE BIaKHOCTH https://m.edsoo.ru/N4XJEXGAL
BO3/lyXa
[TpuHIMIB pabOTHI TEIIOBBIX

24 nsurateneil. [Tlaposas https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /IBurarens



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

BHYTPEHHETO CrOpPaHUs

KII/l remioBoro ABUTaTes.

25 TenoBsle IBUraTeIN U https://m.edsoo.ru/UTA3DRDOH
3alUTa OKPYKAIOIICH CPeIbl
3aKOH COXpaHEHUs U

26 [IPEBPALLCHNS SJHEPTUU B https://m.edsoo.ru/BIKX6RPQ9
TEIJIOBBIX ITpolieccax
[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "TernmoBsie

27 siBlieHuA. M3meHnenue https://m.eds00.ru/9AQS3CC7C
arperaTHbIX COCTOSIHUI
BemiecTra"
KontponbHas paboTa mo Teme

28 "TerI0BbIC ABICHIA. https://m.edsoo.ru/0X03133KU
W3meHeHue arperaTHbIX
COCTOSTHUM BerecTna'

29 dneKTpusaus Tei. [1Ba poa https://m.edsoo.ru/9E85KDQMD
3JIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBaHue

30 HBHeKTpHSUaHHﬂ el https://m.edsoo.ru/JALQFK67]
WHIYKIUEN U TIpU
CONPUKOCHOBEHUHU"

31 B3anMo/CHCTBHE 3apsikCHHEIX https://m.edsoo.ru/LIJICQZZS9
telt. 3akoH Kynona
DIIEKTPUUYECKOE TTOJIE.

32 Hanpsiceriiocts https:/m.edso0.ru/N79CZGZ1J

INEKTPUYECKOTO MOJISL.
[Tpuniun cynepno3unuu



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

BJIEKTPUYECKUX MTOJEH

Hocurenu snekrpuueckux

33 3apsiioB. DJIEMEHTAPHBIN https://m.edsoo.ru/AFOIKADMV
3apsia. CtpoeHue atoma
[IpoBOAHMKY U ANDIIEKTPUKHU.

34 3aKoH COXpaHEHUs https://m.edsoo.ru/USJR991PB
ANEKTPUYECKOTO 3apsa
Pemenue 3agau Ha

35 IIPUMEHEHUE CBOICTB https://m.edsoo.rt/SXWWOSWIS
3JIEKTPUUYECKUX 3aPsI0B
DJIEKTPUYECKUH TOK, YCIOBUSA

36 STO CYECTROBAMIA. https://m.edsoo.rw/ISIMP3J3M
HcTtouHukH 31€KTpUYECcCKOro
TOKa
JlelicTBUA 2JIEKTPUYECKOTO

37 https://m.eds00.ru/Q8WUTCKVT
TOKa
Ypok-uccienoBaHue

38 ' HCHCTBHE dIICKTpIIECKkOro 1 https://m.edsoo.ru/ZHMKZM4JU
T10JI HA TIPOBOIHUKH U
JIADTICKTPUKH"

39 DIICKTPHICCKHH TOK B https://m.edsoo.ru/E4COOOYPF
MeTaJIax, KUAKOCTIX U razax

40 DUICKTpHIECKat el i 8 https://m.edsoo.ru/ROW7KUDDO
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas

41 pabota "M3mepenue u 0.5 https://m.edsoo.ru/9LHH7UNIJI
peryiupoBaHUe CUIIbI TOKA"

42 DIIEKTPUYECKOE HANIPSIKEHHUE. 0.5 https://m.edsoo.ru/X7POJOFGH



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH

Boastmerp. JTaboparopnast
pabora "M3mepenue u
peryiupoBaHue HanpsHKeHUs"

43

ConpoTuBieHHEe MPOBOAHHKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

https://m.edsoo.ru/E8UO5SPCAG

44

JlaboparopHas paboTa
"3aBUCUMOCTh
ANEKTPHUUECKOTO
COIIPOTHBIICHUS IPOBOJHUKA
OT €r0 JUTMHBI, TUTOIIAIN
MIOTIEPEYHOTO CCUCHHUS U
MmaTepuana"

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

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa [enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"HccnenoBanne 3aBUCHMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HAIPsHKEHUS Ha
pe3ucrope”

https://m.edsoo. s/ XSTHIN3RM

47

TlocnenoBarenpHOE U
napajuieIbHOe COSTUHEHUS
MIPOBOJIHUKOB

https://m.edso0.ru/HJ99Q3493

48

JlaGopaTtopHnast pabota
"[IpoBepka mpaBuiia
CJIOKEHHUSI HAIIPSHKEHUN TTpH
MoCIe0BaTEIbHOM

https://m.edsoo0.ru/VQ3VYPOTS



https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

COCIMHCHNU OABYX
pe3ucropon”

JlabopaTtopHnast pabota
"IIpoBepka mpaBuiia AJisi CHIIbI

49 https://m.edsoo.ru/DPAXG8PZJ
TOKa NP NapaJlIeTbHOM
COEIMHEHUH PEe3UCTOPOB"
Pemrenue 3agaq Ha
npuMeHenne 3akoHa Oma s

50 p a https://m.edsoo.ru/19ZEFKZ74
Pa3IUYHOTO COCTUHECHHMS
MIPOBOJTHUKOB
Pabora 1 morHOCTH

51 3JIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/40 AIXYN3H
Hxoyns-Jlenna
JlaGoparopHas paboTa
"Onpenenenue padboOThl U

52 pedl p https://m.edsoo0.ru/VRI2VEIHA
MOIIHOCTH AJIEKTPHUUECKOTO
TOKa"
DIIEKTPUUYECKHE LIETTH U
IOTPEOUTEIN JIIEKTPUUECKOM

53 p p https://m.edsoo.ru/1L.3KZ2XI.M
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE
ITocTossHHBIE MAaTHUTHL, X

54 . https://m.edsoo.rw/KI.1ZHIKQF
B3aUMOJICHCTBIE
Ypok-uccrienoBanue

55 "N3y4yenue nosen https://m.edsoo.ru/I GL7RIQOR
MOCTOSIHHBIX MAarHUTOB"
MaruautHoe none. MargutHoe

56 https://m.edso00.ru/R3XXICRVK

11oJie 3eMJIH U €T0 3HaUeHUE



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

JUTSL JKA3HU Ha 3emie

57

IToaroroBka Kk KOHTPOJIBHOMI
paboTte o Teme
"DnexTpruuecKkue 3apsabl.
3apsoKeHHBIE Tena U UX
B3alUMOJICHCTBUSL.
[TocTOSHHBIN 2JIEKTPUUECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas pabota no teme
"DneKkTpuyecKue 3apsabl.
3apspKeHHBbIE TeJa U UX
B3aUMO/ICHCTBUS.
IToCTOSTHHBIN 3IIEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabota

https://m.eds00.1u/ZISSW4Z7TW

59

PeseprHelit ypok. PaGota ¢
TEKCTaMU T10 TEME
"TToCTOSIHHBIN NEKTPUIECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.rt/EQRLKPT1U

60

OmneIT OpcTena. MarautHoe
10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHO€ 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHenue
JIIEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas paboTa
"N3yuenue neicTBus
MarHUTHOTO TIOJIsT Ha

0.5

https://m.edsoo.rt/KG8XDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MMPOBOJTHHUK C TOKOM"

62

DNeKTpOABUTATED
MOCTOSTHHOTO TOKA.
HcnonwszoBanue
3JIEKTPOIBUTATE/ICH B
TEXHUYECKHUX YCTPOUCTBAX U
Ha TpaHcrnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
u3y4eHue padoThl
JNEKTpOABUraTeNs"

https://m.edsoo.rt/7VYQQDMFEN

63

OmnbiTer @apazest. 3akoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [pasuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoObl
TIOJTY4CHHS DIICKTPUICCKON
SHEPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUH

https://m.edsoo.rt/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpuueckue u
MarHUTHBIE SIBICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTtponsHast pabora o Teme
"DNIeKTpUUECKUE 1
MAarHUTHBIC SBIICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TeruioBeie
aBiaeHus"

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



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

68

PesepsHslit ypok. Pabota ¢
TEKCTaMU 110 TEME
"MarguTtHble aBiaeHusd"

https://m.edsoo.ru/ISHXTLTXX

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoandyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
n/n Tema ypoxa Bcero Konrpoapupie | IMpakruyeckue u3y4eHusi | oOpa3zoBaTebHbIC PeCypChl
padoTsbI padoTsbl

1 Mexamirieckoe ABikerite. I https://m.edsoo.r/UP3ISSVCD
MartepuanbHas TOUKa
Cucrema orcyera.

2 OTHOCUTENHHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JIBUKEHUS

3 Papromeproe mpavommieiitioe 1 https://m.edsoo.ru/E65RWOZKO0
JBUKECHHE
HepasaomepHnoe

4 HIPAMOJHHEHHOS IBIBROHHE. 1 https://m.edsoo.ru/L043PYTGB
Cpenusis U MTHOBEHHAs
CKOPOCTh
[IpssMonunHenHoe

5 PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/8KUYWCHBO
VYckopenue
CKopocCTh NPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHMUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopoctu
JlaGopaTtopHnas pabota
"Onpenenenye yCKOpeHus Tena

7 IIPY PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFOS
JBUKEHHUH 110 HAKIIOHHOU
I0CKOCTH"

8 CB00OO0IHOE MajeHHE TeT. 1 https://m.edsoo.rt/NMQA4GGEQ



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

Onertel [Nanunes

PaBHOMEpHOE ABMXKEHUE 110
oKpykHocTH. Ilepron u yacrora

9 o https://m.edsoo.ru/PVRBIDTTH
obparenus. Jluneitnas u
yIJIOBasi CKOPOCTH

EHTPOCTPEMUTEIBHOE

10 Hentpoctpemrensit https://m.eds0o0.r/OSLEGWEZY
YCKOpEHHUE
[TepBriit 3akoH HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
Bexrop cuiibl
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHogeiicTBYIOIIAs cUTa
Tperuii 3akon HerotoHa.

13 P https://m.edsoo.ru/XPFYG64RM
Cyrniepnio3unus Cui
Pemenue 3agau Ha npUMEHEHUE

14 8 PHMEHEHH https://m.edsoo.r/GEM2S4HK9
3ak0oHOB HproTOHA

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJIQ
Pemenue 3anay no teme «Cuna

16 HHCHHE ST Ho TeM o https://m.edsoo.rt/HMLIAMNI12
YIPYTOCTH
JlaboparopHas paboTa

17 «Omnpenenenne KECTKOCTU https://m.edsoo.ru/T4APAJAFV 1
MIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRAS8I7
Pemenne 3agad mo teme «Cuna

19 https://m.edsoo.ru/PJIDH2DCIT
TPEHUSD»
JlaGopaTtopHnast pabota

20 "Onpenenenne k03P hUneHTa https://m.edsoo.ru/C56RD8K X8

TPEHHUSI CKOJIbKECHHS"



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

21

Pemmenue 3agad mo reme
"3akonbl HeroTona. Cuna
yrpyroctu. Cuna tpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuta TSOKeCTH U 3aKOH
BCEMHUPHOT'O TATOTCHUSI.
YckopeHue cBOOOTHOTO
aJICHAs

https://m.edsoo.ru/MEETXGF6Q

23

Ypoxk-koupepennus "IBmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
nentpa (ConHeuHas cucTeMa).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TAroreHus"

https://m.edsoo.ru/VO2GV8YAT

25

[IepBast kocmMu4eckas CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/S63XRGOED

26

PaBHOBecHe MaTepraTbHON
TOUKH. AOGCOTIOTHO TBEPAOE
Teo. PaBHoBecue TBEPAOro
TeJIa C 3aKPEIUIEHHOM OChIO
BpanieHus. MOMEHT CHJIBI.
LenTp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepuanbHON
TOUKH. AOGCOIIOTHO TBEPAOE
teno. PaBHOBecue TBEPOTO
TeNa ¢ 3aKPeIUIEHHON OChIO
BpanieHus. MOMEHT CHJIBI.
LlenTp TsxecTn

https://m.edso0.rt/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

Pemmenue 3agad mo reme

28 "MomenT cuisbl. Llentp https://m.eds00.ru/0QISN205C
TsDKecTH"
IToaroroBka Kk KOHTPOJIBHOU

abore 1o TeMe "MexaHnyecKoe

29 p . https://m.edsoo.ru/8D7SUVXS5J
nBxenue. Bzanmoneilicteue
Tea"
KonTtponsHast pabora o Teme

30 "MexaHn4ecKoe IBIKEHUE. https:/m.eds00.1u/JIBOUI2YG
Bsaunmoneiictue Ten"
Nmnynsc Tena. UMmyasc CUibL.
3aK0H COXpaHEHHUs UMITYIbCa.

31 p y https://m.edsoo.ru/7PISBWQD2
VYipyroe u Heynpyroe
B3alUMOJICHCTBUE
Pemenne 3amad no teme "3akoH

32 8 " https://m.edsoo.ru/LOQO6EH8F9
COXPaHCHHUS UMITYJIbCA
VYpok-koHpepeHuus

33 "PeakTHBHOE JIBI)KEHUE B https://m.edsoo.ru/3UH32H4RL
IPUPOJIE U TEXHUKE"
Mexanuyeckas pabota u

34 https://m.edsoo.rt/FCOHVOYXP
MOIIHOCTD
PaboTa CHIIBI TSKECTH, CHJIBI

35 https://m.edsoo.ru/Y4H20MDHI
YIOPYTOCTH U CUJTBI TPEHUS
JlabopaTtopHnast pabota
«Omnpenenenne pabOTHI CHIIBI

36 TPEHHUS TPU PABHOMEPHOM https://m.edsoo.ru/609HFE1P8

JABHXKXCHHU TCJIA I10
I‘OpPI30HT21J'ILHOI>i IMOBCPXHOCTU»



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

CBs13b SHEpruu U paboThI.

37 https://m.edsoo.ru/ZIFB7LSEF
[TorenmansHas 3HEprust
Kunernueckas s3ueprusi.

38 Teopema 0 KUHETHUECKOU https://m.edsoo.rt/ WKXT 7INXVR
JHEPTUU
3aK0oH COXpaHEHUsl SHEPTUH B

39 P P https://m.edsoo.ru/FMM2S69EB
MEXaHUKE
JlaGopaTopHnas pabota

40 «3y4yeHne 3aKOHa COXpaHEHUs https://m.edsoo.ru/0TVK8KIXB
SHEPTUN
KonebarenbHoe ABMKEHUE U €TO

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTUKU
3aryxaromye KojaeoaHusl.

42 BrinyxaeHHbIC KOJIEOaHUSI. https://m.edsoo.rw/I3ZKD2M12
Pe3onanc
MaremaTtudeckui u

43 . https://m.edsoo.ru/O71PZDM1 1
MPYKUHHBIA MasTHUKA
Ypok-uccnenoBaHue
«3aBUCUMOCTH MIEpUOJIA

44 . proa https://m.edsoo.ru/BACA6R4KS
KoJIeOaHUH OT )KECTKOCTH
MIPYXKUHBI U MacChl TPy3a»
[IpeBpaienue sHepruu npu

45 pespatt P P https://m.edsoo.rt/RPN7BU655
MEXaHHUYECKHUX KOJIeOaHMIX
JlaGopaTopHnas pabota
«OmpeneneHue 4acTOTHI U

46 e . https://m.edsoo.rw/FV1Y2NUGC
nepuoja Konebanui
MPY>KUHHOTO MasiTHUKa)»

47 JlaGopaTopHnas pabota https://m.edso00.ru/6YGEHW8DT



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

«ITpoBepka HE3ABUCUMOCTH
nepuoJia KojaebaHuii rpysa,
MOJIBEIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

48 https://m.edsoo.ru/QHBQ3U5SXV
[IponoapHBIC U TOTIEPEYHBIC
BOJIHEI
VYpok-koHpepeHIus
"MexaHn4ecKkue BOJIHEI B

49 . .« https://m.edsoo0.ru/6PNOHXSJA
TBEpIOM Tere. CelicMuiecKre
BOJIHBI"
3Byk. Pacripocrpanenue u

50 M poctp https://m.edsoo.ru/NTZLRXDBS5
OTpa)KEHUE 3BYyKa
Ypok-uccienoBaHue

51 "HaOroneHne 3aBUCUMOCTH https:/m.edsoo.ru/SRPRGGZVY
BBICOTBI 3ByKa OT 4aCTOTHI"
I'poMKOCTB 3ByKa U BEICOTA

52 p yrRanE hitps://m.edsoo.r/AOY3HSN3G
TOHA. AKYCTHYECKHI PE30HAHC
VYpok-koH(pepeHus

53 "V1pTpa3ByK U HH(}pa3ByK B https://m.edsoo.ru/AU3Z0S07U
IIPUPOJIE U TEXHUKE"
ITonroToBka K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI

54 https://m.edsoo.ru/7YAJAVSTM
coxpaHeHus. MexaHuueckue
Ko1e0aHus U BOJIHBI"
KontponpHas paboTa mo teme

55 https://m.edsoo.ru/ZVD77Z44VH

"3aKOHBI COXpaHEHHUSI.



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

Mexaunueckie kojicOaHus u
BOJIHBI"

DNIeKTPOMarHuTHOE TOJIE.

56 https://m.edsoo.r/KAKC7HSCG
DNeKTPOMarHUTHBIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypok-koupepennus "[kara
3JIEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue https://m.edsoo.ru/7E1J2VY03
3JIEKTPOMArHUTHBIX BOJIH JUISI
COTOBOM CBsI3U"
Ypok-uccnenosanue "Mzyuenue

59 CBOHCTB DICKTPOMATHHTHbIX https://m.edsoo.ru/SHN7BSEB4
BOJIH C TIOMOIIbIO MOOMIJIBHOTO
tenedona"
Pewienue 3anau Ha onpeneneHue

60 YaCcTOTHI U JUIUHBI https://m.edsoo0.rt/WIGCO6QSN
3JIEKTPOMAarHUTHON BOJIHBI
DJIIeKTpOMarHuTHas mpupoaa

61 cBeTta. CKOpOCTh CBETA. https://m.edsoo.ru/ZFGOBMGFX
BousiHOBBIE CBOJICTBA CcBETA
Hctounuku cBeTa.
[Ipsimonunelinoe

62 https://m.edsoo.ru/NLIADWAXN
pacrpoCcTpaHEHUE CBETA.
3armenus Connua u JIyHsl
3aK0oH OTpaXEHUs CBETA.

63 3epkana. Pemenue 3amad Ha https://m.edsoo.ru/QONUKCDOB

IMPUMCHCHUC 3dKOHA OTPAKCHUS



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB

CBCTa

[Ipenomnenne cBeta. 3akoH

64 https://m.edsoo.ru/NF1PZFEV3
MpEJIOMJICHUS CBETA
[TonHOE BHYTpEHHEE OTpaKeHue
cBeTa. Vcronnr30BaHue MOIHOTO

65 https://m.edsoo.ru/FZ7THV6E2W
BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOIAX
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCHMOCTH

66 yIJIa OpeJIOMIIEHHS] CBETOBOI'O https://m.edsoo.ru/R80OIT10S
Jy4a OT yIJia MajJieHus Ha
rpanuue "Bo3ayXx-cTekio""
Ypok-koHbepeHIus
"M cronn30BaHue IOIHOTO

67 BHYTPEHHETO OTPAKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBsI3B"
JInnsel. Onrudueckas cuiia

68 https://m.edsoo0.ru/ZV7021. 97F
JIMH3EI
TTocTpoenne nzodOpaxeHuii B

69 p p https://m.edsoo.r/MWU2YHLIN
JIMH3aX
JlaGopaTtopHnast pabota
"Onpenenenne GOKYCHOTO

70 pei oy . https://m.edso0o.ru/3XTVNZNIJ
PacCTOSHUS U ONITHYECKOMN CHITBI
coOuparoriei TUH3bI"
VYpok-koHhepeHus

71 "OnTuyeckye THH30BEIE https://m.edsoo.r/KKVRKOP3D

npuoopsI"



https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D

I'na3 kak onrTnyeckast cucTema.

72 3pere https://m.edsoo.ru/KP1ACI9PW
VYpoxk-koupepenuus "JledexTs

73 3ppeHI/I$I KS)K EOXEaHI/IfI[) i))eHI/IC" https://m.edsoo.ru/ZKWLQ3CHI
Paznoxxenue 6enoro ceeta B
cnektp. OneiTel HetoTOHA.

74 COEHHE CTIEKTpATHBIX https://m.edsoo.ru/ZPRFN4D5V
uBeToB. Jlucnepcus cBera
JlaGopatopHas pabota "OnbIThI
0 Pa3NIOKEHUIO OENIOT0 CBETA B

75 CIIEKTP U BOCIIPUATHIO LIBETA https://m.edsoo.rw/ESISL6TCH
MPEAMETOB MPU UX HAOIIOICHUN
yepes 1IBETOBbIe PUIbTPHI"
Ypok-nipaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTEepepeHus u Audpaxus"
Omneitel Pe3epdopna u

77 HHaHeTapHaSIpSI)OIIL)eﬂJIL AToMa https://m.edsoo0.ru/P922QVFIV
[Toctynatel bopa. Monens

78 aTOM: Bopa pa. oA https://m.eds0o.r/OBJPHE0G?2
Hcenyckanue u nornomeHue

79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/MILRTHPCO
JIuHeityaTbie CIEKTPHI
Ypok-nipaktukym "HalOmronenue

80 leeKTp(f)B I/ICHy}(’JKaHI/IH" https:/m.edsoo.ru/7NCLNW296

81 PagnoakTuBHOCTB U €€ BUIBI https://m.edsoo.ru/22H32JWILM
Crpoenue aToMHOTO sipa.

82 P o https://m.edsoo.rw/IRVESKOFK

HYKJ'IOHHaSI MOACIb



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

PannoaktuBHBIE TpEBpaLICHUS.

83 https://m.edsoo.ru/RA796TPSP
H3otormbr
Pemenue 3agau no reme:

84 "PagnoaKkTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpaieHus"

85 [lepuox nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHpepeHIus

86 "PannoakTUBHBIE U3TyUYEHUS B https://m.edso0.ru/X1J4002C4
MIpUPOJE, MEAULIMHE, TEXHUKE"
SnepHble peakinu. 3aKOHbI

87 COXpaHEHUS 3apsT0BOTO U https://m.edso0.ru/YOQ2XMKOO0
MacCOBOT'O YHCET

88 DHEPIH3 CBA3H ATOMHBIX A1CP. https://m.edsoo.ru/NSTEUFIO3
CB3b MACChI U SHEPTUU

89 '}')emeHI/Ie JaAan o T,eMe https://m.edsoo.ru/OD4KHLQ4T

S nepHble peakiuu

Peakuuu cunTesa u neneHus

90 snep. lcTouHuky sHEprun https://m.edsoo.rt/RMBFQBND?7
Comnnua u 3B€371
VYpok-koudepennus "SAnepHas

91 oHepreTuKa. JleHcTBiA . https://m.edsoo.rt/QTNWEW90Q
PaaMOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OPraHU3MbI"
IToaroToBka Kk KOHTPOJIBLHOU
pabote no Teme

92 "DeKTpOMarHuTHOE MOJIE. https://m.edsoo.ru/TBOXBOTUO

DNEeKTPOMarHUTHBIE BOJHBI.
KsanrosBeie sBieaus"



https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0

93

KonTponbhas pabora no teme
"DNEeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBsbie siBeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, o6o0IIEeHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictBue ten"

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

95

[ToBTOpenue, 06001IeHNE.
Pemenne pacyeTHsIX U
KAayeCTBEHHBIX 3a/1a4 110 TEME
"TemoBble nmpouecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpenue, o6o0IICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 33]1a4 10 TEME

Al

"KIIJI TermoBbIX ABUTaTeNci

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6o0IICHNE.
Pemenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"KII/ snexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI 1O

Kypcy "CBeToBble iBIEHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o6oOIIEHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

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

100

[ToBTOpenue, o6oOIICHNE.
Pabora ¢ Texcramu 1o Teme

https://m.edsoo.rt/L3YKVIINT



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT

"Komnebauws v BOJIHBI"

[ToBTOpenue, o6o0IICHNE.

101 Pabota ¢ TekcTaMu 1o TemMe 1 https://m.edsoo.ru/LG3271SQ6
"CBeToBbI€ sABJICHUS"
[ToBTOpenue, o6oOIIeHNE.
102 Pabota ¢ TekcTaMu 1o TemMe 1 https://m.edsoo.ru/W7IE16NU8
"KBanToBas U sinepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

IPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OGPA3OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATHUSA

1.2

pasiindaTth ABJICHUA IIO ONMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘leCKOG SBJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE M3YYCHHbIX (PU3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCie (U3NUECKUE SBICHHS B MPHUPOJIE,
IIPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7ayy B y4yeOHYIO, BBIIEIATh

CylIeCTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCHONb3ysd (U3NYeCKHe BEIUYMHBI, IpPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMBIX BEIUYMH, HX
0003HaYeHUS U eIUHUILIBI (PU3NUECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYI0O (DU3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TIpadUKud  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHUE SIBICHUS H TIPOIIECCHI,
UCIIONb3Ysl HW3YYEHHbIE 3aKOHBbI, NpPHU OTOM JaBaTh CIIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa M 3alMCHIBATh €r0  MaTeMaTHYECKOE

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEl, B TOM
4yyclie U B KOHTEKCTE CHUTyallMl NpPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aAaud B 1 — 2 nelCTBUS, UCIIONB3YSl 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHaM3a
YCIOBMSL 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE, MOJACTABISThH
¢u3nyeckre BEIUYUHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOAUTH
CIpaBOYHbBIE JaHHBIE, HEOOXOAUMBIEC ISl PEUIeHUs 3ajad, OlLICHUBATh

PEATUCTUIHOCTD MOTYYEHHON (PU3HUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIU
¢u3n4YecKUx METOJAOB, B ONHCAHWU MCCJIEJOBAHUS  BBIICIATH
IpoBepsieMoe  MpeArnojoXkeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJE€ OIIbITa, A€JIaTh BBIBOJLI 110 €T0 pE3yJibTaTaM

1.9

MIPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SBJICHUH WU
¢u3nuyeckux  CBOMCTB  Ted:  (OpPMYyJIHMpOBaTh  MPOBEpsiEMbIE
MPENIOJIOKEHNs, CcOOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

o60pyz[013aHI/151, 3allMChIBATh X0/ OIIbITa U (I)OpMy.TII/IpOBaTB BBIBOBI

1.10

BBIIIOJHATh NIPSMbIE U3MEPEHMSI C MCIOJIb30BAHMEM AHAJIOTOBBIX U
1M(ppOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUsA NPUOOPOB C Y4ETOM

3aJJaHHOI aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHU I

1.11

IPOBOJUTh  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYMHBI OT JPYrod C UCHOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOrO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBIMOJHATh U3MEPEHUS, CIIELysl IPENTI0KEHHOMY IIJIaHy,
(buKCUpoOBaTh Ppe3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOIUI U TPAPHUKOB, JIEJIATh BBIBOIBI

110 pe3yJibTaTaM UCCICAOBAHU

1.12

MPOBOANTh KOCBEHHBbIE HM3MEPEHUS (PUINYECKUX BEIMYUH, CIEIys
MIPEITIOKEHHOW WHCTPYKIUU: TIPU BBITIOJTHCHHH U3MEPEHU coOupaTh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIIATH 3HAYEHUE HCKOMOI

BCINYHHBI

1.13

coOmogaTh TpaBWIa TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1abopaTopHBIM 000pYyIOBAHUEM

1.14

yKa3plBaTh NPUHLUNbBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTb IMPHUHLMIBI JCUCTBUSA H3YyYECHHBIX
NpUOOPOB M TEXHMYECKUX YCTPOICTB € IOMOIIBI HMX OIMCAHHUA,
UCTONB3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HCO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJIUTL TpUMEpbl (HaXOAWTh UHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HH I OoOecnedeHus Oe30macHOCTH TpH  OOpalieHuH C
npuOopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMH, COXPaHEHUS 3J10POBbS U

cOOII0ICHNSI HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpY Kalollel cpeie

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGpOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM U MyTEM CpaBHEHHUS Pa3IUYHBIX HCTOYHHKOB
BBIIENATh MH(OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEYMBON HIIU

MOXET OBITh HEAOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBIIIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONOIYJIIPHYIO ~ JIUTepaTypy  (U3MUECKOro  COJAEpXaHHA,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTd MHTepHer, BIaaeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMALUU

13 OJJTHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCbMEHHBIC U YCTHBIE COOOIIECHUS
Ha OcHOBE 2 — 3 HCTOYHMKOB HWH(pOpMaUU (PUINIECKOTO
coJiepaHus, B TOM 4YHCIIEe MyOJIMYHO JeNIaTh KPaTKUE COOOIIEHUsS O
pe3ynbTaTtax MpPOEKTOB WM Yy4eOHBIX HCCIEIOBaHUM, TpU 3TOM
rPpaMOTHO HCIIOJb30BaTh M3YYEHHBIM MOHSATHUWHBIA amnmapar Kypca

(I)I/ISI/IKI/I, COIIPOBOKAATH BLICTYIIJIICHUC npe3eHTauHeI71

1.19

IIpU BBIIIOJIHCHHUHN y‘-Ie6H]':>IX IMIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisiTb
00s13aHHOCTH B rpynre B COOTBETCTBUU C ITOCTABJICHHBIMU 3aJla4aMU,
CJIICAUTH 3a BBIIIOJIHCHHCM IIJIaHA HCﬁCTBHﬁ, aICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BBICTPANBATDH
KOMMYHHKATHBHOC BSaHMO,HeﬁCTBHC, YUUThIBaA MHCHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeagMeTHBbIE Pe3y/IbTAThl 0OCBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiinydaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacno3HaBaTh IMPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SBICHUA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh HW3yYEHHBIC CBOWCTBAa Tel U (PU3MUECKUE SIBICHUS,
UCHONB3Yysl (pU3MUecKHe BEJIWYUHBI, MpPU OMNUCAHUU MPABHIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICA  HCHOJB3YEMbIX  BEJIUYMH,
0003Ha4YECHUS U €IUHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME  JIaHHYIO (DU3MUYECKYI0O BEJIMYMHY C JPYyTUMH
BEJIMYMHAMHU, CTPOUTb TIpaQUKH  U3YYEHHBIX  3aBUCHUMOCTEH

(I)I/ISI/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpPU3oBaTh CBOMCTBaA TECII, (I)I/I3I/I‘{€CKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU 3TOM [OaBaTb CJIIOBECHYIO
(bOpMYJ'II/I]I)OBKy 3aKOHa MW  3allMChiBaTb €ro MaTrcCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATH (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE u3 |
— 2 JIOTMYECKUX IAaroB C MOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBa

(bu3NIeCKNX SBICHUH, PU3NICCKUAX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a7auu B 2 — 3 AeMCTBUS, UCHOJIB3YS 3aKOHBI U
(bopMyIbl, CBs3bIBalONIME (PU3NUECKHE BEIMYUHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3a1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI pELIeHHus 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYJIH,
HEOOXOAUMBIC Uil €€ pelIeHus, MPOBOANUTH PACUYEThl U CPABHUBATH
MOJyYeHHOE 3HaueHue (PU3MUYECKOW BEIMYMHBI C H3BECTHBIMHU

JaHHbIMU

1.8

pacno3HaBaTh INpPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU IOMOILIU
(GU3NYECKUX METOJI0B, UCIOJIb3YsI OIIMCAHUE UCCIEIOBAHNUS, BBIIEIAThH
MIPOBEPSIEMOE TNPEIIOJIOKEHUE, OLICHUBATh IIPABUIBHOCTb IOPSIKA

IIPpOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PHU3MUYECKUX SIBICHUH WU
(¢u3MYecKUx  CBOWCTB  Tell:  (OPMYIUPOBaThH  MPOBEPSEMBIC

IpCAIIOJIO0KCHUA, CO6I/IpaTB YCTaHOBKY u3 MMpCaIOKCHHOI'O




000py/10BaHus, ONMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATE IPAMBIC HU3MCEPCHHA C HCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (I)I/I3I/I‘{eCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATLL

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JPYrOM € MCIHOJIB30BAHUEM NPSIMBIX HW3MEPEHUN:
MJIAaHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY H BBITIOJIHSTH
W3MEpEeHUs, Clleqys MNPeAJIOKCHHOMY  IIaHy, (UKCHpPOBaATh
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE TaOMUIl U TpaduKoOB,

ACJIaTh BbIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys IPEeMJIOKCHHOM HHCTPYKLUMH, U BBIUUCIATH 3HAYCHHE

BCINYHNHBI

1.13

coOnrofaTh IMpaBWwia TEXHUKM Oe3omacHOCTH npu paboTte ¢

1a00paTOpPHBIM 000py10BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIMbBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOHCTBaX (DU3MYECKUX SBIEHHMH U HEOOXOIUMbIE

¢bu3nvecKkre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaThb MPOCTbIC TEXHUYCCKUC yCTpOﬁCTBa 1 U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITb CXCMbI
QJICKTPHUYICCKUX ueneﬁ C TMOCJICOOBATCIIbHBIM H IMapalJICJIbHBIM
COCANHCHHUECM 3JICMCHTOB, pasjidasn YCJIOBHBIC 0003HaYEHHT

3JIEMEHTOB JIEKTPUUECKUX LIECTIEH

1.16

NPUBOANUTE TPUMEPHl (HAXOAWTHh HWHPOPMALHUIO O TpUMepax)
MPAKTHYECKOT0 UCIOIB30BaHUS (QU3MUYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i o0OecrieueHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 37I0POBbSI

coOII0ICHNS. HOPM 9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaIoILel cpeie

1.17

OCYIICCTBIISATH MOUCK HHPOPMAINH (PU3HIECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUW W TYTEM CpPAaBHEHMS
JIOTIOJTHATEBHBIX HMCTOYHHUKOB BBIACIATE WHQPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOp@‘IHBOﬁ WM MOYKET OBITh HCI[OCTOBGpHOfI




1.18

UCIOJIb30BaTh IPU  BBHIMNOJHEHUMM YYEOHBIX 3aJaHUA  Hay4HO-
MOMYJIIPHYIO JINTEPATypy (PU3MYECKOTO COJepkKaHus, CIpPaBOYHBIE
MaTepuanbl, pecypchl cetu MHTepHer; Binaaerb npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIC COOOIICHMS,
0000mmas uHpOpPMAIMIO U3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
COJICp)KaHWs, B TOM 4YHUCIIC NYOIMYHO TPEICTABIATh PE3yJIbTATHI
MPOEKTHOM WM HCCIENOBATENbCKONW ACSITENbHOCTH, TMPU ITOM
IPAMOTHO HCIIOJIb30BaTh H3YUYEHHBIM IOHATUHHBIN anmapar Kypca

(pI/ISI/IKI/I, COIIPOBOKAATH BLICTYIIJICHUC Hpe3eHTaL{I/IeI71

1.20

MIPHU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
IIPOLIECCOB pacCHpesiesITh 00S3aHHOCTU B I'PYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU  3aJla4aMu, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JENUCTBUM U KOPPEKTUPOBATH €T0, aICKBATHO OIICHUBATH COOCTBEHHBII
BKJIQJ B JIEATEIBHOCTb TPYNIIbI, BBICTpAaWBaTh KOMMYHHUKATHBHOE

B3aUMO/ICIICTBHE, POSBIISAS FTOTOBHOCTD pa3peliaTh KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)PI3PI‘-I€CKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3HUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TEPEBOIMUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3HUUECCKUX SIBICHUI

1.4

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (HU3UYECKUE SBICHHA,
UCTONb3yd (U3UYeCKHe BEIUYMHBI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh  (DU3MYECKUH  CMBICH  HCIOJIB3YEMBIX  BEJIWYHH,
0003HaYCHUS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,

CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYIHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaQUKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(pI/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM [OaBaTb CJIIOBECHYIO
(pOpMyJ'II/IpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTrcCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBACHATH (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalHd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BCHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nYecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3afaud (ONMMparoulecss Ha cuUcTemMy u3z 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHbI U  (OPMyJIbl, CBS3bIBAIOILUE
(Gusnyeckue BEIMYUHBI: HAa OCHOBE AaHAlIM3a YCJIOBUS 3a7adu
3alUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUINE WU
M30BITOYHbBIE JaHHBIE, BEIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOIAUTH PACUETHI M OLCHUBATh PEATMCTUYHOCTH

MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BETMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOILIU
(bU3MYECKUX METOJIOB, UCIIOJb3Ysl ONMMCAHUE UCCIEOBaHUS, BBIACIATH
IIPOBEPSEMOE NIPEIIOIOKEHUE, OLICHWBATH IPABWIBHOCTh IOpsAKA
MIPOBEICHUS UCCIICOBAHUSA, [EJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHIM 1 OTIBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TEJI: CAMOCTOSATEILHO COOMpPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBAaHUSA, ONMUCHIBATH XOJ OMNBITa U €ro

pe3ynbTatThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOJUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSAMBIX HM3MEPCHHH,
OTIpeNieNisis CpelHee 3HaueHHe H3MepseMOl BenMYMHBI ((POKyCHOE
paccTrosiHue coOMparoIiei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

u3MepeHus (U3MepUTEIbHOIro pudopa)

1.11

MPOBOJIUTH HCCIIEOBAaHUE 3aBHUCHUMOCTEH (PU3MYECKUX BEIUYUH C
UCTIOJIb30BAHUEM MPSIMBIX W3MEPEHUI: IUIaHWPOBAaTh HCCIIEOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThI

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (bHSPI‘lCCKI/IX BCINYHNH B BHAC Ta6J'II/II_II/I




I‘pa(l)I/IKOB, JCJIaTb BBIBOAKBI 11O PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEeIJOKEHHOW HWHCTPYKIIHUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH npu paboTte ¢

1a00paTOPHBIM 000pPYyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YYECHHBIX (U3UUECKUX MOJENEH:
MaTepuagbHas TOuKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBIH UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAas

MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHUA O CBOMcTBaxX (U3MUECKUX SBICHUM UM HEOOXOAUMBbIE

(I)I/ISI/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.16

UCIIONIB30BAaTh CXEMBl W CXEMaTUYHbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTHYECKHUX TPOLIECCOB NPHU PEUICHUH Y4eOHO-NPAKTHYECKUX
3aJa4, ONTHYECKHE CXEMBI JIJISl MOCTPOSHHS N300payKeHHUI B TNIOCKOM

3€pKajic u co6npa10mel71 JINH3C

1.17

IPUBOANUTH MNpHUMEphl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAaKTUIECKOTO UCTIOIh30BAHUS (DU3UUYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM U1 oOecriedeHusi Oe30macHOCTH TpU  OOpallleHuH ¢
npruOoOpaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 310POBbs U

CO6J'IIOI[€HI/I$I HOPM 3KOJOTHYC€CKOI'O ITIOBCACHUS B OKPY)KaIOHIeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
WNuTepHeT, CcaMOCTOSTENIEHO —(OPMYJIUPYS TOWCKOBBIM  3ampoc,
HaxoIWUTh MYTH  ONPENEJIECHUS  JOCTOBEPHOCTH  IOJYUYEHHOM
uHpOpMalMd Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTIOJHHUTEIIbHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh MPHU  BBHIMOJHEHHM YYEOHBIX 33JaHUN  Hay4HO-
MOMYJIIPHYIO JINTEPATypy (DU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuaibl, pecypcbl ceth MHTepHeT; BiageTh NOpuUéMaMHu

KOHCTIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OTHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

cO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIICHMS Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiep’KaHusl, MyOJIMYHO MPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEAOBATEIILCKOM  JEATEIBbHOCTH,  IPU  3TOM  I'PaMOTHO
WCIIOJIB30BAaTh U3yYECHHBIN MTOHATUIHBIN anmapaT u3y4aeMoro pasaena
(GU3MKH U COMPOBOXKJIATh BBICTYIJICHHE Mpe3eHTalueil ¢ y4érom

0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IIpHU BBITIOJIHCHUHA y‘-I€6HI)IX IIPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
ponecCoOB pacnpecaciiaTb 00513aHHOCTH B rpyaiec B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJjJadyaMM, CJICIHUTb 3a BBIIIOJHCHHCM IIJIaHa
ﬂCﬁCTBHﬁ H KOPPECKTHUPOBATH €0, a/ICKBATHO OLICHUBATDH COOCTBEHHBIM
BKJIaA B JACATCIBHOCTL TIPYIIIBI, BBICTpaWBAaTb KOMMYHHKATHBHOC

B3aHMOﬂ€ﬁCTBHe, MPOABJIAA TOTOBHOCTH pa3pCllaTb KOH(bHHKTLI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KUIIACC

Kon
pa3nena

Kon
JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®usznka — Hayka O Ipupoje. SBineHus NpUPOABL.
®dusnueckue ABICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ouznueckue BeNMUYMHBL.  M3MepeHHe — (PU3UUECKUX
BemMuMH.  @usnueckue  npubopsl.  I[lorpemHocTs

n3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

EcTtecTBeHHOHAyuYHBI METOJ| TMO3HaHUA: HaOIIOJCHHUE,
IIOCTAaHOBKA HAay4HOI'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
OKCIEPUMEHT 110 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6moz[aeMor O ABJICHHUA

1.4

Ornucanne PU3NYECKHUX SBJIICHUHA C IOMOIIBIO MOJIeIIeH

1.5

ITpakTrueckue pabOTHI:
H3smepenue paccTosHUM.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TEN.
N3mepenne TemrepaTypbl IPU MOMOIIN KUJKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BELLIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: AaTOMblI W MOJICKYJIbI, HX
PasMEPHhI. OHBITLI, JA0Ka3bIBAOIUEC JHCKPETHOC CTPOCHUC

BC€IICCTBA

2.2

JBwxenue yactuil BemectBa. CBs3b CKOPOCTH
OBUKEHHMSI 4YacTHI] C  TemIeparypoid. bpoyHoBckoe

nBkeHue, muddysus

2.3

B3aHMOﬂeﬁCTBHe YJaCTHUILl BCIICCTBA: MPUTSIKCHUC U

OTTAaJIKMBAaHHUC




Al"pel"aTHI)Ie COCTOSAAHMA BEIICCTBA: CTPOCHUC TIa30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell.

2.4 BzanMocCBsI3p  MeXay CBOWCTBAMH BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSAX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTiueckue paboThI:
Onenka jguameTrpa aromMa MeETOAOM psAIoB  (C
UCIob30BaHueM (pororpaduii).
2.6 OnbIThl 10 HAOJIOJEHHUIO TEIUIOBOTO PaCIIUPEHUS

ra3os.
OnbITBl 1O OOHAPYXKEHHIO  JEHCTBHS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

11 Mexanuueckoe JIBDKECHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JABH)KCHHE
12 Cxkopoctb. CpenHsisi CKOpOCTb IPU HEPaBHOMEPHOM
' JIBUKCHUU. Pacy€r ImyTH U BpeMEHU JBUKCHUS
SBnenune uHepuuu. 3akoH MHepuMU. B3aumoneicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUYKEHUS TeIl.
Macca kak Mepa UHEPTHOCTH Tejia
34 [InotHocTs  BemecTBa.  CBSA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHnue cuiibl C
' MIOMOIIbIO TUHAMOMETpA
37 SBnenue TAroTeHUs U cwia TsokecTd. Cuila TSKECTH
' Ha Apyrux maHerax. Bec tema. HesecomocTs
38 Cuna tpenusa. TpeHHe CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
1.9 CrnoxeHue cui, HalpaBiICHHBIX IO OHOW MPSIMOM.
' PaBHOelcTBYIOIIASA CHIT
3.10 [IpakTuyeckue pabOTHI:




OnpeneneHue CKOPOCTHM  PABHOMEPHOI'O  JIBHKEHUS
(wapuka B OKHIKOCTH, MOJEIN  JIEKTPHUUECKOTrO
aBToMOOMWNIAE M Tak jJanee). OnpeneneHue cpeaHel
CKOpOCTH CKOJBXEHUs Opycka WM IIapuka 10
HAaKJIOHHOM miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tena. OnblITHI, J€MOHCTPHUPYIOILUE
3aBHCUMOCTh pacTshkeHus (aedopmaruu) mpyKUHBI OT
NPUJIOKEHHON  criibl.  OMBITBL, JI€MOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIONINXCS TIOBEPXHOCTEN

3.11

®dusnyeckue SABICHUSA B IIPUPOJE: NPUMEPHI ABHKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B JKUBOW M HEXHMBOH NPHUPOJE,

I[GﬁCTBHG CHJIbI TPCHUS B MIPUPOAC U TCXHHUKC

3.12

Texnuueckue YCTpOﬁCTBaI AUHAMOMCTP, MIOATIHUITHUKN

TABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

JaBnenue TBEpHoro tena. CrnocoObl yMEHbBIIEHUS H

+1 YBEJTUYECHUS TABICHUS
42 JlaBenue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenava maByieHusi TBEPABIMHU TEIIAMH, KHIKOCTSIMH U
' raszamu. 3akoH Ilackans. [ITneBMaTHUeCKHE MallIMHBI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTHU OT TIyOWHBI.
4.4 [Muppocratuaeckuit mapagokc. CooOMIAOIINECS COCYIbI.
I'mapaBnuueckre MexaHU3MbI
AtMmocdepa 3emnu u atmocdepHoe AaBieHue. [IpuanHsl
y CyIIECTBOBaHUS BO3AYIIHON 000mouku 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl YDOBHEM MOPSI
6 W3smepenue armocdepnoro pasinenus. llpuGopel s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBue XKUIAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue




4.9

[TpakTiueckue pabOThI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
o0béMa mMOrpyXEHHOM B JKUAKOCTh 4YacTH Tela.
OmnpeneneHne BpITAIKUBAIOLIEH CUIBI, JEHCTBYIOIEH Ha
TENO, TOrpyx’EéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKHUBAIOLIEH CWUIIBI, JCHCTBYIOLIEH
Ha TeJIO B KUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTH  BBITAJIKMBAIOLLEH
CHUJIBI, JEHUCTBYIONIEH HA TEJIO B JKUIKOCTH, OT 00BEMA
NOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IIJIOTHOCTU
JKUJKOCTH. KonctpyupoBanne  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOAKM M  ompeaelieHue  eé

TPy30HO0ABEMHOCTH

4.10

dusnyeckue SIBJIICHUS B npupoae: BIIMSIHHUC
aTMOC(l)CpHOFO JaBJICHUA Ha JKUBOM OpraHusMm, IJIaBaHUe

pBIO

4.11

TexHuyeckue YCTpPONCTBA: COOOILIAIOLIUECS COCY/IbI,
YCTPOHCTBO BOAONPOBOJA, THAPABINYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoOC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT' U

5.1 Mexanunueckas paboTa
5.2 Mexannueckas MOITHOCTE
53 [IpocTeie MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' MII0CKOCTh. [IpaBuio paBHOBeCHS pbluara
54 [IpumeneHne nmpaBuiIa paBHOBECHSI phlyara K OJI0Ky
«3onmoroe  mpaBwioy  MexaHUKH.  KoadduumeHT
5.5 MIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [TorenuunanpHas sHEPTUH TEJA, MOIHATOTO HAJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnast mexanuueckasi PHEprusi. 3aKOH H3MEHEHHUS U
' COXpaHEHHUs MEXaHUYECKOW IHEPTUU
5.9 ITpakTrueckue pabOTHI:




Onpenenenne  pabOTbl  CUJIBI  TPEHUS  NIPH
paBHOMEPHOM  JBW)KEHMM Te€jla 10 T'OPU30HTAIBHOU
NOBEpXHOCTHU. MccnenoBanne ycioBUil paBHOBECHS phIYara.
N3mepenune KIIJI HakionHO#N 1uiockocTy. M3ydyeHue 3akoHa

COXpPAaHCHUA MEXaHUYIeCKOMH OHCPIrun

dusnyeckre SIBICHHUS B nmpupogec: pblHaru B TCJIC

5.10
YyeJI0BeKa
TexHudeckue yCTpPOMCTBA: pblyar, IMOABWXKHBIA U
5.11 HETMOJABUKHBIM OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kog Kona
IIpoBepsieMble 3J1eMeHTHI COAEPKAHUS
pa3aena 3JIeMEeHTAa
TEIIJIOBBIE SIBJIEHU A
OCHOBHBIE  TOJIO)KEHHUSI  MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUM CTPOEHUs BemlecTBa. Macca u  pa3mepbl
' Mosiekysn.  OmbITBI,  TMOATBEPKJAIOIMINE  OCHOBHBIC
TIOJIOXKEHUS MOJICKYJSIPHOKMHETHIECKON TEOPUHU
Mopgenu  TBEPAOrO, OKUAKOTO M ra3o00pa3HOro
6.2 cocrtosiHMil BemectBa. Kpucraminmueckue u amopdHbie
Tela
OObsicHEeHrEe CBOWCTB Ta3oB, KUIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TOJIOKEHUM MOJEKYJIIPHOKUHETUYECKON
TEOPUH
6.4 CmauuBaHue U KaNWUISIPHBIC SIBIICHUS
6.5 TernnmoBoe paclIMpeHne U CHKaTUe
66 Temneparypa. CBs3b TemmepaTtypsl €O CKOPOCTBIO
' TEIJIOBOI'O JBMIKCHHS YaCTHI]
67 Buytpennss sueprust. CiocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPTHH: TEIUIONEPe1aua U COBEPIICHUE PaOOThI
6.8 Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS,




U3Iy4eHue

KommyectBo  TemoTel. YaenabHasd — TEIUIOEMKOCTD

6.9
BEIIECTBA
TemsmooOMEH M TEmJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OasaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUYECKUX BEIIECTB.
' VenapHas TEIUIOTa IIJIABJICHUS
[TapooOpazoBanue u  KoHAeHcamus.  McmapeHwe.
610 Kunenue. VYapenbHas  Ttemrora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus ToIuBa. Y ieibHasl TEMI0Ta CrOpaHUs
[Mpuanumer  pabotel  TeroBbix  aurarenein  KIIJ]
6.15 TEIUIOBOI'O ABHUTaTeisl. TeIUIOBbIE MBUTATENIN W 3alllUTa
OKpYKaroIleil cpeapbl
3aK0oH COXpaHEHUS U MPEBPAIIECHUS SHEPTHUH B TEIIJIOBBIX
6.16
mporeccax
[IpakTuyeckue pabOTHI:
OmpITBl 1MO  OOHAPYXEHUIO  JEUCTBUS  CHJI
MOJIEKYJISIPHOTO TPUTSKCHHSL.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB IMOBAPEHHOMN
COJIM WJIU caxapa.
OnpIThl 1O HAOJMIOJEHUIO TEIJIOBOIO PACHIMPEHUs
617 ra3oB, JKUAKOCTEH U TBEPIBIX Tell.

Omnpenenenue JaBieHUs BO3ayXa B OAJUIOHE IIIPHIIA.

OnBITEI, JEMOHCTPHUPYIONINE 3aBUCHUMOCTh JIaBIICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHHSI.

[TpoBepka TUMOTE3bI JTUHEWHOW 3aBHCUMOCTH JIJTHHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

Habmoienne u3mMeHeHusl BHyTpEHHEH SHEpruu Teja B




pe3yabpTaTe TeIionepeaadd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJICHUS TEI000MeHa npu
CMEUIMBAHUU XOJIOAHOW U ropsiuei BOABI.

OrmpeziesieHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TMpU TEIJI0OOMEHE C HarpeTbiM METAUTHYECKUM
IATUHIPOM.

Ornpenenenue yaenbHON TEIIIOEMKOCTH BELIECTBA.

UccnenoBanue nporecca UCrapeHusl.

Ormpenenenre OTHOCUTEIIBHON BIIAXKHOCTH BO3/yXa.

OmnpenenieHne yAeIbHON TEIJIOTHI TUTABJICHHS JIbJIA.

Ousnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HaTsDKEHHE M KalWULIpHbIE SBJICHUS B IPUPOJE,
6.18 KpUCTaJIIIbl B IIpUpoae, usinydenue CoiHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHEs, CHETa.

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPUMEPHI
WCIOJIb30BAaHUsl KPUCTAIIOB, XMJIKOCTHBIA TEPMOMETP,
6.19 JATYUK TEeMIEepaTypbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHS 3apSKCHHBIX TEJ OT

BCJIMYMHBI 3apAa0B U PACCTOSAHUA MCKAY TCJ'IaMI/I)

DnekTpuyeckoe nosie. Hanpssk€EHHOCTh 3JIEKTPUYECKOTro
7.3 nons. [lpuHIMI cyneprno3uiuu 3IEKTPUUYECKUX MOoJIeh

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »snexTpuyeckux 3apsAfoB. JIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n

JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




DOnexTpuyeckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS

70 3JEKTPUYECKOTO TOKA. ICTOUHHMKHM MOCTOSHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U razax
. OnekTpuyeckas uenb. Cuwia ToKa. DJIEKTPUUYECKOE
' HaIpsKeHUe
=9 ConpotuBieHue MIPOBOJIHUKA. VY nensHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 11 yyacTKa Lenu
[TocnenoBarenbHOE W THapaieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DnexTpuyeckue Lenu U MOTPEOUTENH BIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[ToctossHHbIE MarHuTHl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mosie. MarHuTHOe TIONE 3eMJIM U €ro
' 3HA4YEHME JUIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1moJjie 3JIeKTPUYECKOTo TOKa.
' [IpuMeHeHne 2EKTPOMArHiTOB B TEXHUKE
JlelicTBME MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSHHOIO TOKAa. Mcnonb3oBaHue
' 3JEKTPOJIBUraTeyeil B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHcIopTe
Oneitet ®Papaznes.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DIEeKTpOreHeparop. Cnoco0sl MOJIyYEHUs
7.19 NEKTPUYECKOM  BHEPruM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMbIX UCTOYHHKAX SHEPTrrUun




7.20

[IpakTuueckue paboOTHI:

OMnBITH 110 HAOJIOACHHIO DJICKTPHU3AIUN TE WHIYKIUECH
Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS DJIEKTPUYECKOrO TMOJS  Ha
MIPOBOJTHUKY U JTUDJICKTPUKH.

COopka ® TIpoBepKa pabOTHl SJIEKTPUUYECKON IICTH
IIOCTOSHHOT'O TOKA.

N3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUSI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3
pEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UucTope.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBHCHMOCTD
AJICKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAU TOTIEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW TpU
MOCJIEIOBATEIbHOM ~ COSAMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa ajsi CHIIBI TOKA TPH MMapauIeIbHOM
coequHEHNH  pe3uctopoB.  OmpexneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYLIETO Yepe3 Ppe3ucTop.
OmpenenieHne  MOIIMHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMOI Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO 4Yepe3 JaMIOYKy, OT HAmpsHKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHEIX MAarHHTOB.
N3yueHne MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB MPHU
UX Oo0beAWMHEHUMHM W  pasfencHuu. MccimemoBanue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM W MarHuTa OT CHJIbI
TOKAa W HallpaBJeHHUA TOKa B Karymke. 3ydeHue
JEUCTBUSI MAarHUTHOTO MOJsi Ha TMPOBOJAHUK C TOKOM.

Koncrpyuposanue u HU3y4YECHUE paboTsl




BIIEKTPOJBUTATESA. N3mepenne KITQ
3J€KTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o
HCCIIEIOBAHUIO SIBJIEHUS JIEKTPOMArHUTHOM WHIYKLIUH:
HUCCICA0OBAHUC W3MEHCHHIH 3HAUCHUS U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

duznueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBICHUS B  aTtMocdepe, dJIEKTPUUECTBO  JKHBBIX
7.21 OpraHU3MOB, MarHUTHOE ToJie 3emiid, aAper(d MOoFOCoB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTaT, CUETYUK DJICKTPUYECKON IHEPIUH,

AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC

722 AIIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECCKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJIBUTaTEb
IIOCTOSIHHOT'O TOKa, TEHEpaTop MOCTOSHHOTO TOKA
9 KJIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanuueckoe JBUXKEeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
2 HepasHomepHoe MIPSAMOJIMHEMHOE JBHUKCHUE.
8.4 Cpennsis W MrHOBEHHas  CKOpOCTb  Tela  MpHU
HEPAaBHOMEPHOM JIBHXKCHUH
o5 VYckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JIBUKCHHE
8.6 CBoOonHoe nmagenue. OneITel ["anuies
8.7 PaBHOMepHOE nBUkeHHE O OKpyx)HOCTHU. [lepuon u




gacToTa oOpamenus. JIuHelHass W yrjaoBas CKOPOCTH.

LleHTpOoCTpEMHUTENBHOE YCKOPEHHE

8.8 Ilepsslii 3akoH HetoToHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HproToHa

8.11 [IpuHUUI cynepno3unuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHMs: CHJIa TPEHUS CKOJBKEHUS, CHIIa
' TPEHUs TIOKOSI, IPYTHE BUIBI TPCHUS

o 14 Cuna TSXKECTH WM 3aKOH BCEMHUPHOTO TATOTCHUS.
. YckopeHnue cBOOOAHOTO NaACHUS

%15 HBwxkenne  ruiaHer  Bokpyr  Connua.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBecoMoCTh 1 meperpy3ku

%16 PaBHOoBecue  martepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO

217 PaBHOBecue TBEPAOro Tena ¢ 3aKperyIEHHOM OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nwmnynbe Tena. U3Menenue ummysbca. UMiynbe cubl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE IBH)KEHIE

8.21 Mexanunueckasi paboTa 1 MOITHOCTb

222 PaGora cunm TskecTH, ynpyroctd, TpeHUs. CBsi3b
' SHEpPruu 1 paboThl

823 [lorennuanbHast »Heprus Tena, MOAHATOrO  HaJ
' MTOBEPXHOCTHIO 3eMIIU

8.24 [ToTenunanbHas 3HEPTUs CKATON NPYKUHbI

Kunernueckas sneprus. Teopema O KHHETHYECKOU
8.25
SHEepruu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPTrun
[IpakTryeckue paboOTHI:
827 OmnpeneneHne cpeHE CKOPOCTH CKOJIBKEHUS Opycka

Wi JIBHWXCHHA IIapuKa I10 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpeHUsl Telaa MPH PaBHOYCKOPEHHOM




JIBYDKEHUH 110 HAKJIOHHOW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka THMOTE3bI: €CIM MpPH PABHOYCKOPEHHOM
IBIDKEHUHM 0e3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OmnpeneneHue
KodpduuueHTa TpeHus CcKoiabxeHus. Omnpenenenue
KECTKOCTU TMpYyKuHBL. OrnpeneneHre padOThl CHUIIBI
TPEHUS TpPU PABHOMEPHOM JIBWKCHHH Teja IO
TOPU30HTANIBHON MOBepXHOCTH. OrpenenaeHue padoThl
CHJIBI  YOPYrocTH  IpH  HoabéMe  TIpy3a C
WCTIOJB30BAHUEM  HETOJIBIYKHOTO W TOJBHYKHOTO

OJIOKOB

dusznueckue SBICHUI B npupoac: MpujirnBbl U OTJINBBI,

8.28 nBukeHue 1uiaHeT COJHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBMDKEHUE KUBBIX OpPraHU3MOB
220 TexHuueckue  ycTpOHCTBa:  CHUIOMETP, JAATUUKH

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHUWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe neuxennre. OCHOBHbIE XapaKTEPUCTUKH

> KosIe0aHUI: IepUO/], YacTOTa, aMILIUTY/Aa
97 MaremaTuueckuit u IPY>KUHHBIN MasITHUKH.
’ [IpeBpaienue 3ueprun npu KojaedaTeabHOM ABHKEHUN
93 3aryxaromue KosieOaHus. BbIHyXJIeHHbIE KOJEOaHUS.
' Pe3onanc
Mexanunueckue BOJIHbI. CBOMCTBa MEXaHUYECKUX BOJIH.
94 [IpomonbHBIE W TONEpeYHbIe BOJHBI. J[JIMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHus. MeXaHMueCKue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI
9.5 3ByK. I'poMKOCTB 1 BbICcOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK




9.7

[IpakTuueckue paboOTHI:

OmnpeneneHue 4acToTbl M MepHofa  KoJjeOaHHi
MaTeMaTHIECKOTO MasiTHUKA.

OmnpeneneHue 4acToTbl M MepHoAa  KoJjeOaHHi
MpY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojeOaHui
MOJIBENICHHOTO K HHUTH Tpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoja  KojeOaHui
NpY>)KHHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuosa KosieOaHui rpysa,
MOJIBEIICEHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBoOOOIHOTO HaieHUs

9.8

Du3nYeCcKUe SBJICHUS B MPUPOJAE: BOCIHPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,

LyHaMH, 3XO

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaAHUC

yJIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CKoOpocTh cBerta.
' BonHoBEBIE CBOlICTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3yueHue CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TesedoHa
@dusuyeckue SABICHHUS B MpUpoJe: OHOJIOrHYEcKoe
10.5 JIIEHUCTBUE BUJIIMOTO, yIbTpaduoIeTOBOrO u
PEHTT€HOBCKOT'O U3TyUYEHHM
10.6 Texauueckue YCTpOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11

11.1

Hy‘leBaﬂ MoJienb cBeTa. IcTOUYHMKHU cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHHe CBeTa




11.3

OTtpaxenue ceta. [1mockoe 3epkano. 3aKOH OTPaKECHHS

CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKkoH MMpCJIOMJICHUA  CBCTA.

Ha [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop srydeil B JIMH3E
116 OnTnueckasi cucreMma QoroanmnapaTa, MHKPOCKONA U
. TeJecKora
117 I'maz xak onTudeckas cuctema. biaM30pyKocTh W
' TATbHO30PKOCTh
118 Pa3noxxenue Oenoro ceeta B ciektp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jlucmepcus cBeTa
[IpakTudeckue paboOTHI:
HccrnenoBanne  3aBUCUMOCTH ~ yIJIa  OTPa)KCHUs
CBETOBOTI'O JIy4a OT YIJIa MaJCHHUS.
N3ydeHne XapakTepUCTUK H300paKEHUS MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccrnenoBanne 3aBHCHMOCTH  yIia MPEJIOMIICHUS
CBETOBOIO Jy4ya OT yrila MaJIeHUs Ha TPaHUIE «BO3AYyX —
11.9 CTEKJIIO».
[Tonmyuenne n3o0pa’keHH ¢ TOMOIIBIO COOMparoIIen
JIUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHUJIBI COOMPAIOIIEH JTUH3HI.
OnBITHI 1O Pa3I0KEHUIO OEJIOTr0 CBETa B CIEKTP.
OnBITHl MO BOCHPHUATHIO IIBETA MPEIMETOB IMPH HX
HaOII0/IEHUH Yepe3 I[BETOBbIC (DUIBTPHI
Oduznyeckue sBICHUS B mpupoje: 3arMeHus ConHua u
11.10 JIyHBI, TIBETA TEJ, ONTHYCCKHE SBJICHHS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
T Texuunueckue yCTpOiicTBa: OUKH, MIEPUCKOIL,
' ¢doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
12 . OmneiTel Pesepdopia W IutaHeTrapHas MOJEIL aToOMA.

Monens atoma bopa




I/ICHYCKaHI/Ie U IIOIJIOIICHHUE CBE€TA aTOMOM. KBaHTEI.

122 JInnenyaTsle CIIEKTPbI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3mydeHHs
124 Crpoenne aromHoro szapa. HyxinoHHas Mozens
' aTOMHOTO siapa. M30Tomnbl
15 PanuoaxtuBHble npeBpameHus. Ilepuox momypacnana
' aTOMHBIX S7Ep
126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U
' MaccoBOT0 YHCEl
12.7 DHeprus cBA3M aTOMHBIX siziep. CBSA3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. MlctouHuku sHepruu
. CounHna u 3BE31
12.9 Snepnas oHepretuka. JleMcTBUE  PaJAMOAaKTUBHBIX
' M3JTy4YEHUH Ha KUBbIE OPraHU3Mbl
[IpakTuueckue paboOTHI:
HaGmtofgeHue CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
U3ITy4EHUsl.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenune paanoakTUBHOTO (poHa
@dusnuyeckue SABIEHUS B INPUPOJE: €CTECTBEHHBIN
pPaaroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIMOAKTUBHOE W3JIyYEHUE NPHUPOAHBIX MHUHEPAJIOB,
JNEUCTBHE pAaJUOAKTUBHBIX H3JIy4YeHUH Ha OPraHU3M
4eJI0BEKa
1212 TexHnueckue YCTpOMCTBa: CIIEKTPOCKOII,

VMHJMBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOro0 ypOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOMI
NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (GU3MKM B HaydyHOHM  KapTUHE  MHUDA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBAa€MOCTU SIBJICHUM IPUPOIBI, O POJIM DSKCIEPUMEHTA B
¢usuke, o cucremooOpasyiomeid poau (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHMKHM M TEXHOJIOTUH, 00 3BOJIIOLMHU
(Gu3nYecKUx 3HaAHUW U UX POJM B LIEJIOCTHON €CTECTBEHHOHAYYHOH
KapTUHE MHUpPA, O BKIJIAJAE POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSACHEHHE HPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuu (BEIIECTBO W TOJE), O ABMXKCHUH KakK
crocobe CcyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTpOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUH TPUPOIBI
(MexaHWYeCKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3iInyaTh SBJIEHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (pU3NUecKoe SBICHHE;
YMEHHE pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (PU3UUECKUX SBICHUN
B OKpPYXXalOllIleM MHUpEe, BBIAENSAs HUX CYHIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Bnanenue ocHoBaMH TOHATUMHOTO ammapara U CHUMBOJHMYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BAHUE WX IS pelIeHHs Y4eOHBbIX 3a/1ad;
YMECHHE XapaKTepH30BaTh CBONCTBA Tel, (U3MUYECKUE SIBICHUS U

IIponucCcChl, UCIIOJIb3YA (bYHI[aMCHTaJ'II)HBIC N SMITUPHUYICCKUC 3aKOHDBI

VYMeHnune onuceBaTh HN3YYCHHBIC CBOMCTBA TENI U (1)I/IBI/ILICCKI/IC SABJICHUA,

UCTIOJB3Ys (PU3HUECKUE BEITMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOT'O TIIO3HAHUS C Y4ETOM
coOJro/IeHHsT TpaBWJI OE30IAaCHOTO TpyJa: HAOIIOACHUE (PU3HMUECKHX
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHHS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alKCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOIDI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYHNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECIOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIEAOBAHWE [0  UHCTPYKLHMH,  IPEACTaBIATH
MOJIy4E€HHbIE 3aBUCUMOCTH (DU3MUYECKHUX BEJIUMYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, J€JIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJCIU CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IJIAaHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE NPUMEHSATh UX I

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHne oOBSCHATH (PU3MUECKUE TPOIECCHl U CBOMCTBA TEN, B TOM
4yuclie M B KOHTEKCTE€ CHTyallM NPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUeHHbIE CBOMCTBA (PU3NYECKUX

ﬂBJ’IGHHﬁ, (1)I/I3I/I‘IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacu€tHelie 3amaun (Ha Oaze 2 — 3 ypaBHEHUH),
UCTIONB3Ysl 3aKOHBI U (OPMYJbL, CBSI3bIBAIOIIME  (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATH KpPATKOC YCJIOBUC 3aadu,
BBISIBJISITH HEJOCTAIOLIUE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXOoMUMBIC ISl €€ pelIeHHs], CIIOIh30BaTh CIPABOYHEIC JTaHHEIC,
MPOBOANTHh PAcuéThl W OLIEHWBATH PEATUCTHUYHOCTH MOIYyUYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BEIMYUHBI; YMEHHUE OIPENENATh Pa3MEpHOCTh

q)HSquCKOﬁ BCINYHNHBI, HOHy‘IGHHOﬁ IIpH PCUICHHUH 3a1a4H

YMeHue XapakTepu3oBaTb IMPUHLUIBl  ACHCTBUS  TEXHUUYECKHUX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, M MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Yys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUH H HEOOXOIuMble (QH3HNUECKUE




3aKOHOMEPHOCTH

10

YMeHue uCHoip30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON KM3HM s oOecrieueHHss O€30MacCHOCTH NP
oOpamieHud ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpYyXKaloIleld cpeae; MOHUMaHUE
HEOOXOMMOCTH TMPUMEHEHHs JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg palqMOHaJIbHOI'O MPUPOAO0IIOJIb30BaAHUSA

11

OneIT moucKa, NpeoOpa3oBaHUs M MpEACTaBiICHUS HHPOpMaLUU
(u3M4EeCcKOro CcojepKaHusi C HCIOJIb30BaHUEM HH(OpPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHHWBATH JOCTOBEPHOCTb
NOJyYeHHOM MHQOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JIOTIOJIHUTENbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaThb  IPU
BBIIMOJIHEHUH YYEOHBIX 33JaHUN Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO CO/EpIKaHMS, CIPABOYHbIE MaTEpUajbl, PECYpChl CETH
WnTepHer; BnajgeHue 0a30BbIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
nH(pOpMallMd U3 OAHOW 3HAKOBOM CHUCTEMBI B JpPYIyl0; YyMEHHE
co3/laBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJBKUX UCTOYHHUKOB




HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexannueckoe aBWkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHXKeHUe. CpenHss ckopocTb. Dopmyna Juist
1.2 BBIYUCIICHUSI CpellHel ckopocTh: v = S/t
PaBHOMEpHOE NIPSAMONMHENHOE BM)KEHHE. 3aBUCUMOCTh KOOPJAWHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 x(f)=x,+vt
['padukn 3aBUCHMOCTH OT BpPEMEHH [UIsl MPOEKIHMH CKOPOCTH, NPOEKIUU
NEpEMEILEHUs, IIyTH, KOOPJAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Te€la OT BPEMEHHM B CIIy4a€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKEHMSL:
Se(f) =vo, #i+ay* %
@opMynbl I NPOCKUUU IEPEMEIIEHUsA, MPOEKIUH CKOPOCTH U IPOEKLIHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
1.4 s.(D=yy, -t+a,- L :
2
L, (T)ZUD_‘.-!-(!_‘. iz,
a, (f)=canst
U:_.l.w = uh.2 =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU IEePEMEIIEHUsl, KOOPAUHATBl IIPU PABHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBHXKCHUH
CBobosnnoe maaenue. Popmysbl, ONUCHIBAIOIIKE CBOOOJHOE MAACHHE Tela 10
1.5 BEpPTUKANU (JIBW)KEHUE TeJa BHHM3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIUH YCKOPEHHUS,




MPOEKIIMH CKOPOCTH U KOOPAMHATHI NpPU CBOOOAHOM TMAJEHMM Tela 10

BCPTUKAIA

CkopocTh DPaBHOMEPHOTO JBIDKCHHS Tella 1O OKpYKHOCTH. HampaBnenue
CKOPOCTH.

d)opMyna JJIL BBIYUCJIICHUA CKOPOCTU UYCPE3 paauyC OKPYKKHOCTH U IICPHUOI

oOpareHus:
2mR
i¥y =
T

HeHTpOCTpeMI/ITeJIBHOG YCKOpPCHHUC. HaHpaBHeHI/Ie HEHTPOCTPEMUTCIILHOT'O

1.6 yckopenusi. @opmyra sl BBIYUCIIEHUS yCKOPEHUS:
2
G v
n R
dopmya, cBSI3bIBAIONIAs IEPUOJ U YACTOTY OOpaleHHUS:
V= :
T
Macca. [InotHOCTS BemecTBa. @opmyrna 11l BBIYMCIEHUS TUIOTHOCTH:
_m
1.7 ¥
1.8 Cuna — BektopHas ¢usnueckas BennunHa. CliokeHHe CUIT
1.9 SIBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConarnpaBlIeHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbl, eiCTBYIOIIEH Ha
TEIIO
B3anmopericteue ten. Tperuit 3akon HerotoHa:
1.11 Fysi==14
12 Tpenue nokost u TpeHue ckoipxkeHus. Gopmyra A BHIYUCIECHUS MOAYJISI CHIIbI

TPCHUSA CKOJIbXKCHUS:




Frpzp-j\.'

1.13

Hedbopmamus Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKoH YIPYroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my - M,
F=0G 1—1¢
R
Cuna 1sprecTu. Y CKOpeHHe CBOOOTHOTO MaCHMS.
dopMmyrna 17151 BBIYUCICHHSI CHIIBI TSHDKECTH BOJIM3HM MoBepxHOCTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Comnuua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMmocTh u meperpysku

1.15

Nmmynsc Tena — BekTopHas (pu3ndeckas BEJIMUMHA.
p=mo

I/IMHy.]'II)C cucteMsl Ten. 3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpaHCHHA UMITYJIbCA MJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=m +m, U, =const

PeakTuBHOE IBUXEHUE

1.17

Mexannueckas pabota. @opmyiia Asisi BBIUUCICHUS paOOThI CUIIBI:

A=Fsoosa

Mexannueckass MOIITHOCTE:

-2
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. @OpMyJIa JUIA BBIYUCJIICHUA

KUHETHYCCKOU OHCPIruu:

o)

mu”

o
k 5

it

TeopeMa 0 KHHETHYECKOM SHEPIUHU. (DopMyna JIJ1s1 BBIYMCJICHUS MMOTEHIIHAILHOM




OHEPIUH TCJ1a, IOAHATOrO

Hag 3eMiéit:

E,= mgh

MexaHuveckasi SHEpPIrus:

E=E;.+E &

1.19 3aKoH coXpaHEeHHs] MeXaHn4ecKoi sHeprun. Popmyna ass 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CHJI TpeHUs: E = const.
[IpeBpaieHne MexaHU4eCKOW YHEPTUH MPU HATUYUH CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Peraar. MowmenT cunsl: M - FL
YcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20
[ToasrxHbIN 1 HeMOABWKHBIN O0510Ku. KITJ] mpocThIX MEXaHU3MOB,
n= Aﬂuﬂesnaa
‘4‘331‘13312[3333.3
JlaBiienue TBEpIOTO TEIIA.
®dopmyna Al BBIYUCICHUS JaBICHHs TBEPAOTO Tea:
_F
pP= 5

191 JaBnenue raza. ATMochepHOe 1aBlICHUE.

' I'mapocTaTudeckoe naBieHHE BHYTPU KUAKOCTH.
®dopmyrna 1151 BEIYUCICHHS 1aBJICHHS] BHYTPU KHUIKOCTH:
P=pgh+Pu,

1.22 3akoH [lackans. ['mppaBnudeckuii mpecc
3akon Apxumena. Dopmyna s ONpPENETICHUS BBITAJKUBAIONMICH CHIIBI,
NEeCTBYIONIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HITH Ta3:

1.23

F._.,@_ =pgv

Ycnopue miaBanus Tena. [lnaBanue CYZI0B U BO3QYyXOILIaBaAHUEC




1.24

Mexannyeckue KojeOaHus. AMIUMTYJa, TMEPUOJ M YacToTa KoJeOaHWH.

dopmyiia, CBSI3BIBAIOLIAs YACTOTY M IIEPHUO/ KOJIeOaHUI:

1.25

MaremMatndeckuii M TNpPYXKUHHBIM MasTHUKH. [IpeBpamieHue sHeprum mpu

KoJIeOaTEIbHOM JABU>KCHUN

1.26

3aTyxaI0mI/Ie KoJIe0aHusI. BBIHY)KIIGHHBIe Kxonebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpOI[OJ'IBHBIe " IIOIICPCYHBbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTbB PAaCHpPOCTPAHECHHUS BOJIHBI:

=g

1.28

3Byk. I'poMKkocTh U BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. IHppa3Byk U yIbTpa3ByK

1.29

IIpakxmuueckue pabomol

N3mepenne cpenHell IUIOTHOCTH BEIIECTBA; ApXUMEIOBOW CHIIBL; KECTKOCTH
MPYXXUHBL, KO3PPUIIMEHTa TPEHUS CKOJBXKEHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPeIHEW CKOPOCTH JIBUKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHUH IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
neprofa KojeOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W MepHoja
Koje0aHui MPYKUHHOTO MasTHHKA; MOMEHTAa CHWJIbI, IEUCTBYIOIIET0 Ha pblyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME TIpy3a C MOMOLIbIO HEMOJBH)KHOTO
6Js10Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a C MOMOUIBIO MOJIBUKHOTO
O10Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JaBJICHUS U OT
poJia TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NIPYXHHE, OT CTENEHU
nedopmaiuu NPy KUHBI, YCKOPEHUsT OpyCcKa OT yrijla HaKJIOHA HAMpaBIISIONICH;
nepuoja (4acToThl) KoneOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpHOJa
KojeOaHui MPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU NPY>KUHBI;
UCCIIeZIOBAaHNE HE3aBUCHUMOCTH Iepuoja KojeOaHWi HHUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS pbluara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOW U HEKMBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U

TCXHUKEC, TMPUIHWBBI W OTJWBBI, JABWIXCHUC IIJIIAHCT ConneyHon CHUCTCMBI,




PEAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(l)CpHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKHU IIOJIOKCHUA, PACCTOAHUSA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, MOABIIKHBIN U

HGHO)IBI/I)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IIJIOCKOCTb, MPOCTBIC MCXAaHU3MBI B 6I)ITy,

11 cooOmiarmuecs: cocybl, YCTPOHCTBO BOJONPOBOJAA, T'MApPABIMYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp, 3XO0JOT,
UCIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE

2 TEIUJIOBBIE SABJIEHUA
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopgHbie Tena

27 JIBmxenne 4yactun BeniecTBa. CBsI3pb  CKOPOCTH  JBMXKEHMSI YacTHIl C

' temneparypoil. bpoyHoBckoe aBmxenue, 1uddysus

23 CmauyuBaHue M KalWUISIPHbIE SIBICHUS

24 TenoBoe paciuiupeHue u cxxatue

2.5 TemoBoe paBHOBECHE

Y Buytpennsas sHeprus. PaGora u Termonepenaya Kak CHocoObl H3MEHEHHS

' BHYTpEHHEH SHEPruu

2.7 Bups! Tennonepenaun: TeMI0NPOBOIHOCTh, KOHBEKIUS, U3TyUeHHE
Harpesanne wu oxnaxnenue T1en. KomudecTBo  TemnmoTsl. Y aenabHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHMs] PHEPIMM B TEIIOBBIX IMpOIeccax. YpaBHEHUE TEIIOBOIO
Oananca:

2.9

O +0, +..=0
Hcnapenune u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLecce
510 ucnapeHuss W KoHJeHcauuu. KuneHue KMAKOCTU. YJenpHass TeIuioTa

napooOpazoBanus: L = Q/m




2.11

BnaxHnocTs Bo3ayXa

[InaBnenne w kpucrasmmsauus. I3MeHeHWe BHYTpPEHHEW SHEpruu IpH

TUIaBJICHHUU U KpUCTAJIJIN3AallH. VY aenpHas TemioTa MIaBICHMS:

2.12 ; O
T om
BuyTpeHHss dHeprus cropanus TOIUIMBA. Y AeibHAs TEIUIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [MpunHnmme! padote! TermnoBbix nqurateneit. KI1J[ reroBoro apurartens
Ipakmuueckue pabomwl
W3mepenne ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (UKCHPOBAHHOM
Maccel, B KOTOPYIO OIIyLIEH HAarpeTbld LWIMHIP; KOJHMYECTBA TEIUIOTHI,
2.15 OTJJaHHOTO HAarpeTbhiM LMIMHAPOM, IOCJIE OIYCKaHUS €ro B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AyXa; YJEIbHOW TEIJIOTHI
IaBieHus Jpna.  McecnenoBaHue HW3MEHEHHsS TEMIEpaTypbl BOABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHUS TEIJIOOOMEHa NpPHM CMEIIMBAHWU XOJIOJAHON W
ropsiuei BoAbl; IpoLecca UCIapeHust
Qusuueckue A6NeHUA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalHWUIApHBIE
2.16 SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B mpupone, uanydeHue CorHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHEra
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUsl KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, NaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexktpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
14 Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IlpuHuun
' CYIEPIIO3ULMH HJIEKTPUUYECKHUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn »snextpuueckux 3apsanoB. JlelcTBHE DSIEKTPUYECKOrO IIOJSI Ha

OJICKTPHUYCCKUC 3apAbl. HpOBO}IHI/IKI/I " JUDJICKTPUKU




[TocTostHHBIN AneKkTpUYecKuil TOK. JlecTBuUs dnekTpuueckoro Toka. Criia Toka.

Hanpsxenue.
3.6 I=q/t, U=A4/
DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AEIBHOE 3IEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon OMa ajis yyacTka aJiekrpudeckoit nenu: I = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
i - T_TT T W _
1,=1,. U=U,+U,. R=R +R,
3.9 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=Ug;I=1+I;R=23.
-~ - ’
it
CMeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 ’
: Q=I"-R-t
310 OneiT Opcrega. MarHuTHOe TMoJie MPSMOTO MPOBOAHMKA C TOKOM. JImHumM
MarHUTHON MHIYKLUU
313 MarHuTHOe 1OJi€ TIOCTOSHHOTO MarHurta. B3auMonelcTBHE MOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SABnenue snekTpoMarHuTHON MHAYKUMU. [IpaBuino Jlenna
Ipakxmuueckue pabomwl
W3mepeHne  2JE€KTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOLIHOCTH
316 ANEKTPUYECKOT0 TOKa; pabOTHI 3JIEKTPUUECKOIO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOLIEIO B IIPOBOJAHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT UJIMHBI IIPOBOJHUKA, INIOIIAAMX €0 ITOIICPECYHOI0 CCUCHHA U




YACJIBHOTO COIIPOTUBIICHHA.
HpOBepKa npaBujia Ui 3JICKTPUUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIbBHOM
COCOIMHCHWHN IIPOBOAHUKOB, IIpaBuWJia IJId CHJIbI JJICKTPUYCCKOIO TOKa IIpHU

napaiyIeJIbHOM COCANHCHUN TPOBOAHHUKOB (pe3I/ICTOpBI u J'IaMHO‘-IKa)

Dusuueckue ABNEHUS 8 npupoc)e: QJICKTPHUYCCKUC SBJICHUSA B aTMOC(I)epC,

3.17 AEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMiid, Apeiid MOoJ0CoB,
POJIb MArHUTHOTO MOJIS JIJIS )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTaT,
CUETUMK  IJNCKTPUYECKOM  DHEPTrUH,  DJICKTPOOCBETHUTEIBHBIC  MPUOOPHI,
3.18 HarpeBaTebHbIC ANEKTPOIPUOOPHI (mpumeps), ANEKTPUUECKUE
MPEAOXPAHUTENH, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DnekTpoMarHuTHbie BOJHBI. [1Ikana 351eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH NPENOMIICHHSI CBETA
3.23 Hucnepcus ceera
324 JIunza. Xoxa nyueit B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia
' muH3el D = 1/F
3.25 I'ma3 kak onrudeckas cucrema. OnTudeckue mpruOopbI
Ipaxmuyeckue pabomuol
N3mepenue ontuyeckoil cuiibl coOuparoeid TUH3bI; (OKYCHOTO PacCTOSHUS
coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpEAMETa U N300paxeHUs,
326 KOT'JIa IPeIMET PaCIoIOKEH B ABOMHOM (oKyce), MoKa3aTens IpeIoMISHUS CTEeKIIa.
' WccnenoBanne cBoiicTBa M300pa)KeHMs, TMOJIYYEHHOIO C  IOMOUIbIO
coOuparomiel JTUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCMMOCTH yIJjla MPEJOMIICHHUSI CBETOBOrO Jyya OT yrIJla MAaJCHUsI Ha TpaHUIES
«BO3JIyX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHel, nBera Ten,
. ONTHYECKUE ABJICHHS B aTMOcdepe (11BeT HeOa, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, QoToanmapaTr, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHW A
4.1 PaguoaktuBHOCTh. Anbda-, 6eta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiTel Pesepdopaa no paccesHuto anbda-gactuu. [lnanerapuas moaens atroma

43 CoctaB atoMHoOro0 sipa. M3otomsl

4.4 [Tepron nonypacnaga aTOMHBIX SIAEP

4.5 Snepubie peakiuu. 3aKOHBI COXPAHEHHSI 3aPSAI0BOTO K MAaCCOBOTO YHCET
Qusuueckue sA6NeHUs 6 npupode. €CTECTBEHHBIH pPaTUOAKTHUBHBIA (OH,

4.6 KOCMUYECKHE JIy4H, PaJMOaKTUBHOE MW3IIyYEHHE MPUPOAHBIX MHHEPAJIOB,
NeiicTBUE paiMOAaKTUBHBIX U3JTyY€HUN Ha OPraHu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



