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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a takxke ¢ yu€toM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPE/ICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yaeToM deaepaibHol paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOro npeamera «Dusukay.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroU[uXcsi M OpPraHU3aluio U3Y4YeHUS
GbU3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpebdoBanuit ®I'OC OO0
TJTAHUPYEMBIM JTHYHOCTHBIM U METAIIPEIMETHBIMU pe3yIbTaTaM 00yUeHHUSI, a TAKKE
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHMUs.

[Iporpamma no u3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Yy4EHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COJAECpP>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

®dwu3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJISi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, MOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIH,
M3y4yaeMbIX XUMHUEH, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MpPeloCTaBiseT Hauboliee sICHbIC
o0pa3ipl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHUs, TO €CTh CIoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIIGHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;



HHTCPIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BbIBOJIOB).

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHUs
omnpeneseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIC TIPOTPAMMBI.

Lenu nzydyenust GU3uKu:

npuoOpeTeHNE HMHTEpeca M CTpEeMJICHUs OOYYalolIMXCS K HayYHOMY
W3YYEHHUIO MPHUPOJBI, PAa3BUTHUE HMX HMHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE TO3HAHUSA U (HOPMHUPOBAHHE
MCCJIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOEHUSI MAaTEPUH U (PYyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;
dbopMHUpOBaHUE TPEACTABICHUA O pONM (DU3UKH ISl PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
npodeCCUOHAIBHON JIeSITEIPHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHuUI0 B 3TOM HallpaBICHUH.

JlocTKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0mero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHue 3HAaHMH O JAUCKPETHOM CTPOEHHHM  BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHUN OMUCHIBATh U OOBSACHATH (PU3UUECKHE SIBJICHHS C
UCIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB pELICHHs MPOCTEHIIMX pacyeTHbIX 3a7ad C
UCTIOJIb30BAHNEM duznyecknx MOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0IaTh MPUPOAHBIE SIBJICHUS U BBIMOJIHITH OMbBITHI,
nabopaTopHble PabOTBl M  HKCHEPUMEHTAJbHBIE HCCIEAOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MHpoOpManuel (pU3nIEecKoro coepKaHus,
BKJItOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMAIIUY;

3HaKOMCTBO €O cepamu MpodecCuoHaTbHOMN AeATEIbHOCTH, CBA3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTIXKEHUSIX (PU3NYECKON HAYKH.



OO111ee yuCIo0 YacoB, peKOMEHAOBAHHBIX JIJIsl U3y4eHUs GU3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€aeT BHIOOp MpU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHUIYaJbHBIX OCOOEHHOCTEH
00yy4aromumxcsi, CIUCKa 3KCIIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblXx B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (hU3HKe.



COJAEPXKXAHME OBYUYEHUA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY:KaIOLIero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. DU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MepeHue @u3anueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocTs u3MepeHnit MexyHapoiHas cucteMa euHull.

Kak ¢usuka u jApyrve ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOIO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOIeNel

Hemoncmpauyuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. @uznyeckue mpuOOPHI U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue UEHBI ASIEHUS KAl U3MEPUTEITHHOTO TpUOOopa.

2. M3mepenue paccTosTHUN.

3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue Temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H

JaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue mccnenoBaHus MO IPOBEPKE TMIOTE3bI: NAJBbHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJIbIlIe BhICOTA
IyCKa.
IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temrnepaTypoii. bpoyHoBckoe nBwxeHue, auddysus. BzaummoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra3oB, JKUJKOCTEH M TBEPJBIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddyzum.



3. HaGmonenue  siBneHud,  OOBACHAIOMIMXCS  MPUTSDKEHUEM WK
OTTAJIKNBAaHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JIBMKeHMe U B3AaUMOJAEHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpellHsAsl CKOpPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacder myTu u
BPEMEHHU JBUKCHHS.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULE
o0bema BEIIeCTBa.

Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHOneicTBytomas cuwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUS Tela.
N3mepeHne cKopoCTH NMPSAMOJIMHENHOTO JBUKECHHUS.
HabGntonenue siBjeHUsT HHEPLIUH.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.
CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOU MPSMOHM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHS OpycKa WM IMapuKa o
HAKJIOHHOM MJIOCKOCTH.

1
2
3
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5
6

Omnpenenenre IIOTHOCTH TBEPAOTO TeNa.
4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUA (AedopMmaliim)
IPYKUHBI OT IPUIOKEHHON CHIIBI.
5. OneITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbl TPEHUS CKOJBXKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOLINXCSI TOBEPXHOCTEM.
JlaBiieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEJIUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJI€HHUS raza OT oObema, TemmepaTyphl. [lepemaua maBnenus
TBEPJIBIMU TEJIAMU, KUJAKOCTSIMU U Ta3zaMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3MymHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJlOo. BeITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
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Y TJIOTHOCTH KMJIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IIaBAHUSA TEJI: IUIABAHKUE WJIN HOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIICHHS IIJIOTHOCTEH TeJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
JKUJIKOCTh YaCTH TeEJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOrPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B ’KMJIKOCTH, OT MacCChI T€Ja.
4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH TeJa U OT INIOTHOCTH JKHJIKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.
Pabdora u MOIIHOCTB. JHEprus.
Mexannueckas paboTta. MoOIIHOCTb.
[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[pumeneHnue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30J10Toe

N



npaBuio» mexanuku. Koagduiment nonesnoro aeiicteus (mamee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MeXxaHN3MBI B OBITY M TEXHUKE.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAs SHEPTHUS.
[IpeBpanieHre 0HOTO BHUIa MEXAHUYECKOM SHEPTUM B APYTrOr. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TeJla 10
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne ycioBUid paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIIIOCKOCTH.
N3ydeHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW SHEPTUU.
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8 KJIACC
TenJioBble ABJICHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE ABJICHUS. TENI0BOe paclIMpeHUE U CKaTHUe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH JHEPTHUU:
TeIrIonepeaaya u CopepiieHue padoTsl. Bubl Terionepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3JIyYEHHUE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxHocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHHS.



vk W

L ® N o

Ha6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

W3meHenne naBieHUs ra3a Mpyd U3MEHEHUM 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHre IPU COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaOmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU IIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB OBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00BbEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne wu3MEHEHHs BHYTPEHHEH OSHEpPrud Telna B pe3ysbTaTe
TEeIIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
rOpsAYEr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

Onpenenenue yAaeabHOW TEMIOTHI MIABICHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHMS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpOoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTHuBIECHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH OMma
115 yyactka uenu. [locnenoBarenbHoe U MapajyIebHOE COEIUHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[xoymns—JleHua.
DReKTpUYECKre IIeNU U MOTPEOUTETN dIECKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3Ha4YeHWe Ui KU3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHoOeE 1oJie ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO IOJISl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. MCnonp30BaHWE DJIEKTPOJABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DneKTporeneparop. CriocoObl  MOJIy4eHHUS ~ DJCKTPUYECKOH  DHEPIHUH.
DIEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKY TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIECKOro HAMPSKEHUS BOJBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre NMOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUs MOJOCOB MAarHuTa.
. MozennpoBaHre MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarnuTtHoe noje Toka. DJIeKTPOMArHUThI.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OneiTel @apasnes.

3aBUCHUMOCTh HAMNpaBJCHUS HWHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAAU IONEPEYHOTO
CEUYEeHMs U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKAa MPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarers.

HccnenoBanre MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3y4yeHnne MarauTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH
Y pa3AeIICHUN.

HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI  B3aMMOJCHCTBUS
KaTYIIKK C TOKOM ¥ MarHuTa OT CHJIbI TOKA U HaPaBJICHHSI TOKA B KaTYIIIKE.
W3y4yenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.



19. KoHcTpyHnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATES.

20. U3mepenue KIIJ1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:

UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.
9 KJIACC
Mexanuyeckue siBJIeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEJIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['ammes.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyHIMT CynepnO3uLnN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TpEHUs CKOJIbKEHUs, CUJla
TPEHUS NIOKOSI, IPyTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbe tena. IsmMeHeHne uMmitynbca. MImyabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabora M MOIIHOCTh. Pabora cui TsKeCTH, YHpPYrocTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas SHEPrUs Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus ckartou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DHEPIUHU.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.
M3Mmepenne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBHKEHHS.
HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.



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

Habmonenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3nKy.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tella U JEHUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICUCTBUHU TEJL.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKECHHU.

[lepenaua umirynsca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIreHTa TPEHNUS CKOTBKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JIBFKEHUH TeJia 110
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO W TOJBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

MexaHuuyecKHe K0J1e0aHus U BOJIHBDI.



KonebatenbHoe aBmkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
4acToTa, aMIUINTYa. MaTeMaTHu4eCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPIrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue  koieOanus.  BeiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOKCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
IonepeyHple  BOJHBL. J[TMHA BOJHBI M CKOPOCTH €€ paclnpOCTpPaHEHHs.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKoCcTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWN TeN IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlaﬁopamopnbw pabomul u onvimol.
1. OmpezgeneHre 4YacTOTbl M IEpUOJAa KOJEOAHMM MaTeMaTu4ecKoro
MasTHUKA.

2. OmnpenesneHue 4acTOTHI U IEpUOAa KoJeOaHU MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEepUOIa KOeOaHU NPy KUHHOTO MasSTHUKA

OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MaccChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
IPYKMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.
7. U3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB SJIEKTPOMArHUTHBHIX BOJH C MOMOIIBIO MOOMIHHOTO
TenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pactipoctpaHeHnue ceera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeTta. 3akoH TmpenomieHUs cBeta. lloliHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcnonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox myuen B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlrcniepcust cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona aydeil B coOuparoiieii InH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenune n300paxxeHU ¢ TOMOUIBIO JTUH3.

[TpuHiun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Paznosxenue 6enoro cBera B CHEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUHU CBETa Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT yIJia
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. IlonmydeHnue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIEH JIUH3HI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB IMPHU WX HAONIOJACHHH 4Yepes
[[BETOBBIC (PUIIBTPBHI.
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KBaHnToBbIE fABJICHUS.

OmnbiTel Peszepdpopaa u mimanerapnas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornioueHre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoakTrBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl W SHEpruu. Peakuuu cHHTE3a U
nenenusd saep. Ucrounuku sneprur ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYCHUUW Ha KUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME JHEPIUM YACTHULBI IO TOPMO3ZHOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpHUTENBEHO-0000IAOMINKA MOLYJIb TPEAHA3HAYEH I CHCTEMAaTU3alun
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (U3MKH, a TaKKe JJIsl MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3MKe JJisi 00ydaroIMXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Ipy n3ydeHUn JAHHOTIO MOIYJS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYnBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAay4YHBIX METOIOB HCCIEIOBAHUS
SABJICHUN TPUPOABI U TEXHUKHU, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, MPUMEHSA NOJIyYCHHbIE 3HAaHMs, peEIIaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia pean3yeTcs 3a
CYET TOTO, YTO 00YyHArOUIUECS BBIMOJIHAIOT 33JjaHusl, B KOTOPBIX UM MPEJIaraeTcs:



Ha OCHOBE IIOJIyYCHHBIX 3HAHHWHA pacro3HaBaTh M HAYYHO OOBSICHSATH
(duznyecKre SABJICHHS B OKPYKAIOIEH MPUPOJIC U MTOBCSTHEBHOM KH3HMU;

UCIIOJIb30BaTh HAYYHbBIC METOJIbI UCCIICIOBAHMS (DU3MUSCKUX SBIICHUH, B TOM
YHCIIE IS TPOBEPKH TUIIOTE3 M MOJTyYSHHSI TCOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HaW0OJIEe BAXKHBIX TOCTHIKCHUN COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEDP, MPAKTUIESCKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxnmas ©3 TeM JaHHOTO MOAYJS BKJIHOYACT OKCICPUMEHTAIBHOE
UCCIIe/IoBaHKE 0000INaroIero xapakrepa. MOIy/b 3aBeplIacTCs MPOBEICHHEM
JTMArHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa30oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nYeCcKo HAYKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKCHUN
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4eCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAYy4YHOM JIHOOO03HATEIBHOCTH, MHTEpEcCa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTM HpaBWJI O€30IIaCHOrO IOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBBIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- ¢()OpMHUPOBAHHOCTh HAaBbIKA PEQIIEKCUH, IPU3HAHNUE CBOETO IIPaBa Ha OLINOKY
M TaKOTO K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
00pa3oBaTENbHOM  OpraHW3allii, TOpojJia, Kpas) TEXHOJOTHYECKON U
COLIMAJIbHOW HANPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOdeCcChid, CBI3aHHBIX C (DU3UKOMH;

e 7)3K0JOrM4eCKOro BOCIIUTAHUS

e - OpUCHTAIWS HA TPUMEHECHHME (DU3WYECKUX 3HAHWMA [JIS PEIICHUs 3aaad B
o0JlacTH OKpy’Kalolel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeJIbl;

e - OCO3HAHHE TJIOOATHHOTO XapakTepa JKOJOTUYECKHUX MPOOJIeM W MyTed X

peLIeHMS;

e 8) aganTanmuuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON W NMPHPOAHOM
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJIHEHUHM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e - TIOBBIIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH Ye€pe3 IPaKTUYECKYIO
NEATEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpPOBAThH
UJIeH, IOHITHS, TUTIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

e - OCO3HaHHE Ne(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00iacTu
(1)56637197

e - IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JACWCTBUU C Y4Y€TOM BIMSHHUA Ha OKPYXAIOLIYI0 Cpeny,
BO3MOXHBIX INI00aTbHBIX TOCIEICTBUI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBOCHUs MPOrpaMMBbl 10 GU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT CcQOpMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHbBIE YIeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJIATUBHbBIC
YHUBEpCAIbHBIC YUeOHbIC JCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble JJornyeckue aelicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
0000111eHUs 1 CpaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAUINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBA3M MPH H3YYCHUU (PUINYECKUX
SIBIICHUH U TIPOIIECCOB, J€NIaTh BHIBOBI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(U3UYECKUX BEIIMUNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHON pU3ndeckoii 3a1aun
(cpaBHEHHME HECKOJBKHUX BapUaHTOB pEIICHUS, BHIOOp HauboJlee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEFHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
(bU3NYECKUIT HIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3NUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOWCKE U
orbope MH(OpMAIUK WM JAaHHBIX C YYETOM MPEIJIOKCHHON Yy4eOHOM
dbu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U (POPM MPEIICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYIO (OpPMYy TPEACTABICHHUS
UHPOpMAIIMM W WUIIOCTPUPOBATh pellacMble 3aJa4d  HECIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT 1 MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA DEIICHUE 3aJadd W TOIJICpKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,

COIMOCTABNIATh CBOU CYXKICHHS C CYXICHHSAMH JPYTrHX YYaCTHHKOB
Jauaiora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISTh PE3YIbTAaThl BHIMOIHEHHOTO (PU3UUECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI MPU pellIeHU KOHKPETHON (Pr3nuecKkoit mpoOIeMsl;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATH JE€WCTBUSA
no €€ MOCTIKEHHUIO: paclpeleNiaiTh poiH, OOCYXIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITNOJHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HalpaBJICHUIO U KOOPJUHUPYS CBOU AEUCTBUS C IPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
TUTSt petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXOJaX TPUHSTHS  PEHICHUHN
(MHOWBUIYyadbHOE, TPUHSATHE PEIICHUS B TPYyMIe, NPUHATHE pEHICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa HCCIEJOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPEIJiaracMbie BAPUAHTHI PEIICHUN;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSACHATHP TPUYMHBI  JIOCTIDKEHUS  (HEHOCTHIKEHHUS) Pe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YEJOBEKA B XO/I€ CIIOpa WM IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.



HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

UCIIONb30BAaTh  MOHATHS:  (PU3MUECKHMe U XUMHYECKHE  SIBJICHHUS,
HAOI0/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBUWXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
ChIIa, nedopmarus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBH)KEHHE YaCTHUIl BELIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEpPHOE  JABWKECHHE, HHEPLMUS,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpalIeHUs, lIepeada JaBJIeHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U ra3aMu,
atMoc(epHOe [aBieHHE, IUIABaHWE TEJ, MPEBpAIICHUS MEXaHUYECKOU
HHEPrUHr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacrmo3HaBaTh TMPOSBJICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpPE, B TOM uHCjIe (PU3NYECKUE SIBICHUS B MPHUPOAE:
IIPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
NIPUPOJIEC, NEWCTBUE CWJIBlI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOro J1aBJICHUsI Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJe 4YeJOBeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;
ONKCHIBaTh U3YYECHHbIE CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
bu3nuecKkue BeIMUnUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIA YNPYTOCTH, CHJIA TSHDKECTH, BEC TEa,
cuJia TpeHHUsl, AaBieHHUE (TBEPAOIO Tela, JKUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MeXaHu4deckass padoTa, MOILIHOCTb, IJIEUYO CUJIbI, MOMEHT CHIIBI,
KOO PUIIMEHT TOJIe3HOTO JEHCTBUSI MEXaHU3MOB, KHHETHYECKas U
NOTEHIMANbHAS OSHEPrus), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICIT HCTIONb3YEMbIX BETUYHH, UX 0003HAYEHUS U €TUHULIBI
¢uznyecKux BEIMYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOLINE JaHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (6110ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU



HEPruH, NPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPHEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 331a4y 3aIIMCBIBATh KPATKOE YCJIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaxOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(duznyeCKUX CBOMCTB TeM: (HOPMYIHPOBATH MPOBEPSIEMbIE ITPEAIOI0KECHHUS,
co0uparh yCTaHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHNs, 3aUCHIBATh X0/
omnbITa U (pOPMyYIHPOBATH BBIBOJBL

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYHUHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JBMXKYLIErOCs TEJIA OT BPEMEHU JIBHYKEHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOLIAIN COINPUKOCHOBEHHUS TEJN, CHJIbI
YIOPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO UCCJIENOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DPUKCHpOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEIOKCHHBIX TaOMUIT U TPaUKOB, JENaTh BBIBOJBI 1O pe3yibTaTaM
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOIBKEHUS, TaBJICHHIE
BO3/lyXa, BBITAJIKHUBAIONIAs CUJa, JCHCTBYIONIAs Ha TMOTPY)KEHHOE B
KHUIKOCTh  TENO, KOA(DPUIIMEHT TMOJE3HOTO JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys NPEIJIOKCHHOW WHCTPYKIIMU: TPU BBIMOJTHEHUU
U3MEPCHUI COOMpaTh DSKCIEPUMEHTAIbHYI) YCTAaHOBKY M BBIYHCIIATH
3HAYCHUE MCKOMOM BEJIMUMHBI;

coOIOAaTh MpaBuiia TEXHUKN O€30MaCHOCTH TpU paboTe C 1abopaTOPHBIM
obopynoBaHuEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIKUecs COCyabl, OapoMmerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OmucaHus (B TOM 4YHUCIE:
MOMAIIUITHAKN, YCTPOWCTBO BOJONMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 CBOMCTBaxX (PM3NYECCKUX SBJICHUIN U HEOOXO0IMMBbIC (hM3HUECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

NPUBOAUTh  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOM
KU3HU I oOecreueHrss 6€301acHOCTH MpU oOpalieHuu ¢ npudbopamu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH CpeJIe;

OCYIIECTBISATh OTOOp HCTOYHMKOB wHGopmanmu B MHTepHETE B
COOTBETCTBUH C 33J]JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HAHUA W TyTéM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaIUIo, KOTOpas SBJSETCS NPOTHBOPEUMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOTHCHUHN y4E€OHBIX 3aJaHUN HAYIHO-TOMYJISPHYIO
auTepaTypy GU3HUECKOTO COJACpIKaHUs, CIIPAaBOYHBIC MAaTEPHUAIIbI, PECypPCHI
cetu UHTepHer, BiIageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KpPaTKHWE MUCHMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHHS, B TOM
qHCIie MyOJUYHO JIe]aTh KpaTKUE COOOIICHHS O pe3ysIbTaTax MPOESKTOB WIIH
y4eOHBIX HMCCIENOBAaHUM, MIPU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YyYCHHBIH



MOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3EHTALUEN;

IPY BBIMOJTHEHUU YYEOHBIX MPOCKTOB WM HCCICIOBAHUN pPaCIpENesaTh
00s13aHHOCTH B TPyNIl€ B COOTBETCTBMU C IOCTABICHHBIMHU 3aJlayaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAaJ B  JICITCIBHOCTh  TPYMIMbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arpeTraTHbIC COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTEb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE U CHKATHeE, TEeIlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSAI0B, MEHCTBUS AIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha MTPOBOJHUK C TOKOM, AJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY)KaIoIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUBIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHua, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JICKTPHUUECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noJie 3eMiu, Aperid Mo CcoB, pOJIb MATHUTHOTO TOJIS JJ1sI )KM3HU Ha 3eMIIe,
NOJIIPHOE CHUSHHME, MPU ITOM TNEPEBOJUTHh MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, YJleNbHAs TeIloTa NapooOpa3oBaHUs, ylelbHAs TeIioTa
CropaHusi TOIUIMBA, KO3(PPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIhHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUECKHM 3apsl, CUiia
TOKa, DJIEKTPUUYECKOE HANpsDKEHHWE, CONPOTHBIEHHWE TPOBOJHUKA,
yIeIbHOE COMPOTHURIICHUE BEIMIECTBA, Ppa00Ta M MOITHOCTH DJEKTPUIECKOTO
TOKa), TpPH ONHCAHWW TIPABUIBHO TPAKTOBATh (U3UUECKUNA CMBICT
UCTIONIb3YEMBIX BEITUYHMH, 0003HAUCHUS U STUHUIIBI PU3NICCKUX BEIUYHH,
HaXOJUTh (DOPMYJIBI, CBSI3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYHHY C
JIPYTUMU BEIMYMHAMH, CTPOUTH TpaduKyd H3yUYCHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl ydacTKa 1eNu, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(GhOpMyITMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHIECKOE BHIPAKCHHE;
OOBACHATh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MUYECKHUX SIBICHUH,
bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUA, WCHIONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISABISTH HEIOCTATOK
JaHHBIX N7 pelIeHHWsl 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYIIHI,
HEOOXOMUMBbIE aJisi €€ pelIeHHs, MPOBOAWTH pPAacu€Thl W CpPaBHUBATH
MOJIYYCHHOE 3HaUYCHHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pPEIIUTh TPH TOMOIIU
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHWE HWCCICIOBAHUS, BBIJACIATH
IPOBEPSEMOE TPEIINONOKEHNE, OIICHUBATh IMPABWIBHOCTh IOPSJIKA
MIPOBEICHUSI KCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA  WITU
(bU3UYEeCKUX CBOMCTB TeN (KaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTABJICHHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MpPH HMIIYYCHHH OT I[BETa H3JIyJaromiei (MOTIOMAONICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTU U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3aAIlMs Tel W B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yalM3allisl MarHUTHBIX TIOJeH TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISl HAa MPOBOJHHK C TOKOM, CBOWCTBA DIJIGKTPOMArHWTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HopMyIupoBaTh



MIPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJTHSATH MIPSMBIE U3MEPEHHS TEMITEPATypPhl, OTHOCUTEIILHON BIIa)KHOCTH
BO3/lyXa, CWUJIbI TOKA, HAMNPSKEHUS C MCHOJb30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTATHI
WU3MEPEHU ¢ YIETOM 3aJIaHHON aOCOIOTHON TOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU TOMEePEeYHOro
CEYEeHUS U YACIbHOTO CONMPOTUBIICHUS BEIlleCTBa MPOBOJHUKA, CUIIbI TOKA,
UIYIIEro 4Yepe3 TMPOBOAHUK, OT HAMpsHKEHUS Ha  MPOBOJHHUKE,
UCCJICIOBAHUE TIOCIEOBATEIPHOTO U  MMApPaUICTLHOTO  COSAMHEHUN
MIPOBOJHUKOB): IIJAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DUKCUpOBAaTh
PE3yNbTATHI OJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U TpaUKOB, 1eTIaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICI0OBAHMUSI,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIENYsl MPEIJI0KEHHON HHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHHUE BEJIMUUHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/1I0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX OMHUCAHUS (B TOM UHCTIE: CUCTEMA
OTOILJICHUS TOMOB, TUTPOMETP, MTapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETD,
CYETUMK AJIEKTPUUYECKOM DHEPrUH, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUYECKHUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOBUTATENH MOCTOSHHOTO TOKA),
UCIIOJIB3YysI 3HAHUS O CBOWCTBaX (PU3MUECKUX SBJICHUNW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npUOOPHI MO CXEMaM M CXEeMaTHUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATEIh BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJICKTPUUYECKUX IETell C
MOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX IETIEH;

OPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HMH(OpMALMIO O  NIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3UYECKUX 3HAHUM B TTOBCETHEBHOMN



XKU3HU 11 obecrieyeHus: 0€30MacHOCTU MPHU O0pallleHuH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 310POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKAIOIIEH CPeE;

OCYIIECTBIISATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETSATH MH(POPMALIHIO, KOTOPAs SIBISETCS
IPOTUBOPEUUBON WM MOXKET OBITh HEOCTOBEPHOI;

UCIIOJIb30BaTh MIPU BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOro COAEpKaHus, CIIpaBOUHbIE MAaTEPHaIbl, PECYPCHI
cetu UHTepHer, BiageTh NpUEMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBbIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000miass uHpOpMaIMI0O W3 HECKOJIbKMX HWCTOYHUKOB (PU3MYECKOTO
COJIEpKaHus, B TOM YHCiIe IyOIMYHO NPEACTABIATH PE3YJIbTAThl IPOEKTHOU
VI UCCIIEJIOBATEIBCKOM AesITeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCII0JIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIPYyHIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESATEIBHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IOHATHA: CHCTEMa OTCU€ra, MarTepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U IOIJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHus,
W30TOIBL, SIIEPHAS] SDHEPIETHKA;

paznuyarh SBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIB)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEOATEIbHOE JBUYKEHHUE (3aTyXarouiue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEHMHOE PAaCIpPOCTPAHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCJIOTO CBETa B
CIEKTp ¥ CIOXXKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpy»KaromieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B TPUPOJE:
NPWINBBI U OTJIUBBI, ABMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBeTa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPpadUOIECTOBOTO U PEHTICHOBCKOTO HM3TyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE ITy4d, PAAUOAKTUBHOE H3Ty4YEHUE
NPUPOIAHBIX MHHEPAJIOB, JEUCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUU Ha
OpraHU3M YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACHSTH CYIIECTBEHHBIE CBONCTBa (MpPHU3HAKH) (PU3MUYECKUX
SIBIICHU;

ONKCHIBaTh U3YUYECHHbIE CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONb3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHHUEe, MyTh, YTrIOBas
CKOpOCTb, CHJIa TPEHHUSA, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJbC Tejla, HMMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JSHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAas SHEPT U, TTOTHAS MEXaHUIECKast SHEPT U, IEPHO.T
U YacToTa KojcOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHUS CpEebl), TMPH ONMHUCAHUHU
MPaBUJIILHO TPAKTOBaTh (M3MYECKUN CMBICT KCIOJIb3YEMbIX BEIIUYHH,
0003HaUeHUA W EAUHHIBI (U3UUECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH IPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;
XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN CYMEPIO3UIMKM CHJI, TMPUHIUI OTHOCHUTEIHLHOCTH [ amuies,
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO YHCEN
IpU SIIEPHBIX pEeakUusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMMChIBATh €0 MaTEeMaTUYECKOE BHIPAKECHHE;



OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBJICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: HA
OCHOBE aHaJM3a YCJIOBHS 3aJla4yl 3alUChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HEJIOCTAIONINE UM U30BITOYHBIE TAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE IS pEIICHUs,, TPOBOJAUTH pPacu€Thl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYMHBI,
pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IPOBEPSIEMOE MPEANOJOKEHUEe, OILICHUBATh MPABWIBHOCTh MOpsJIKa
NPOBEJCHUS  HMCCICAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploToHa, 3akoHa
COXpAHEHUsl SHEPIruM, 3aBUCHMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA,
pasnoKeHue OeNoro cBeTa B CIEKTP, U3yYeHHE CBONCTB M300paKEHUS B
TUIOCKOM 3€pKalie M CBOWCTB HW300pa)KCHHs TMpenMeTra B coOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyYEHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY U3 M30bITOUHOro Habopa
000py10BaHus, ONKCHIBATh XO/1 OMbITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IHI,

MPOBOJUTH MPU HEOOXOJAMMOCTU CEPUI0 MPSMBIX U3MEPEHUM, Ompenessis
cCpelHee 3Ha4YeHHEe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUs W YIJia MPEeJOMIICHHs] OT yria
NajieHus1): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



bu3NYeCKuX BETWYMH B BUJEC TaONHII U TpadUKOB, NETIaTh BBIBOIBLI IO
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CPEemHsIs
CKOPOCTb U YCKOpPEHHUE Tella IPU PAaBHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TaACHMs, >KECTKOCTh MPYKUHBI, KOIPPUUIHUEHT TpEeHUs
CKOJILKCHUS, MEXaHWdeckass paboTa M MOIMHOCTh, YacTOTa M TIEPHOJ
KOJICOaHMI MaTeMaTHYEeCKOTO M MPYKHHHOTO MAasSTHUKOB, ONTHYECKAas
cuia coOuparomiel JuH3bl, paguOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY W BBITIOJHATH
U3MEpPEHHUs, CIeqysl MPEIJIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYEHUE
BEJTUYMHBI U AaHAJIM3UPOBATH MOJTYyUYEHHBIE PE3YJIbTAThI C YUETOM 3aJIaHHON
MIOrPETHOCTHA U3MEPEHUN;

coOJro1aTh MpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAs JIMH3A, IJITaHEeTapHask MOJIENIh aTOMa, HYKJIOHHASI MOJIETTh
aTOMHOTO f]1pa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX OMUCaHui (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, PAKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3ysd 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoIuUMble (Pu3MUECcKue
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOLECCOB MPU
peuIeHur  y4eOHO-MPaKTUYECKUX 3aJay, ONTHYECKUE CXEeMbl A
MOCTPOEHUS N300pKEHUI B TNTIOCKOM 3€pKaJie U COOUpPAIOIIEH JIMH3E;
NPUBOAUTH  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3UYECKUX 3HAHUM B TTOBCEIHEBHOMN
KU3HU Il oOecrieueHrss 6€301acHOCTH MpU oOpalleHuu ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH CpeJie;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMocTOsATENBHO (POPMYIIHUPYsI MOUCKOBBIN 3alpoCc, HAXOIUTh
NyTH ONpPEACIICHUs IOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMALIUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJIHUTEIbHBIX UCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOTHEHUHN yU4E€OHBIX 3aJaHUN HAYIHO-TIOMYJISPHYIO
JIUTEPATYPy HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHusd UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
myOJUYHO TPENICTABIISATh PE3YIbTaThl TPOCKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJIb30BATh  WM3YyYECHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®u3uka - HayKa 0 IpUpoae 2 bubmmoreka [IOK
1.2 du3znueckne BeIMINHBI 2 1 Bbu6nmuoreka [JOK
1.3 EcrecTBeHHOHAY4YHBI METO]T TO3HAHUS 2 1 bu6mmoreka [IOK
Hroro no paszneny 6
Pa3znea 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BeniecTBa 1 bubmmoreka [IOK
BIDKCHHE U B3aUMOJICHCTBUE YaCTHI]
2.2 A 2 1 bu6mmoreka [IOK
BEIIIECTBA
2.3 ArperatHble COCTOSIHHUS BEIIECTBA 2 bubmmoreka [JOK
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHe TeJ
3.1 MexaHuueckoe OBUKEHUE 3 bu6mmoreka [IOK
3.2 Nuepuus, macca, IIOTHOCTh 4 Bbu6nmuoreka [JOK
3.3 Cuia. Bune! cun 14 1 2 bu6mmoreka [IOK
Hroro no pazaeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB




HNasnenue. llepenaya naBieHus TBEPAbIMU

4.1 3 bubmuorexa [JOK
TeJIaMH, KHUAKOCTIMHU U Ta3aMU
4.2 JlaBrieHHEe KUIKOCTH bubmuorexa [JOK
4.3 ATMochepHOe 1aBlIeHHE bubmuorexa [JOK
44 JlercTBHE KUIKOCTU U I'a3a Ha IOTPYKEHHOE 7 3 BuGmiorexa LIOK
B HUX TEJO
Hroro no pazneny 21
Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus
5.1 Pabora 1 MomIHOCTH 3 1 bu6mmoreka [IOK
5.2 [IpocTeie MeXxaHU3MBI 5 1 bubmmoreka [JOK
5.3 Mexanuyeckasi SHEPTUS 4 1 bubmuorexa [JOK
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrtpoeHnue u CBOICTBa BEIIECTBA 7 bubmmoreka [JOK
1.2 TeroBbie POLECCHI 21 1 5 bu6mmoreka [IOK
Hroro no paszneny 28
Pazgea 2. diiekTpuyeckne ¥ MAarHUTHbIE SIBJICHUS
71 3H€KTpI/IIIeCKI/I€j 3apsbl. 3apsHKEHHBIE TEa 7 1 BuGmorexa IIOK
U UX B3aUMOJICHCTBHE
2.2 ITocTOAHHBIN ANEKTPUUECKUN TOK 20 2 7 bubmmoreka [JOK
2.3 MarsuTtHbIe SBICHHS 6 1 1.5 but6mmoreka [IOK
2.4 DNEeKTpOMarHuTHasE UHYKIUs 4 bubmmoreka [JOK
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3zgen 1. Mexannueckue siBJICHUS
MexaHnuecKoe IBHKEHUE U CTIOCOOBI €ro
1.1 10 1 bubmunoreka LIOK
OonucaHus
1.2 B3aunMonelicTBue Ten 20 1 3 but6mmoreka [IOK
1.3 3aKOHBI COXPaHEHHUS 10 3 bubnuoteka [JOK
Uroro no pazaeny 40
Paznen 2. Mexanuveckne Ko0JieOaHUS U BOJHbI
2.1 MexaHudeckue KojaeOaHust bubmunoreka LIOK
2.2 MexaHuyeckue BOJIHBI. 3BYK 1 3 bubnuoteka [JOK
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
DIIEKTPOMArHuTHOE MOJIe U
3.1 P 6 2 bubmuoreka [{OK
3JIEKTPOMAarHUTHBIE BOJTHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 2 bubnuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI Bu6muotexa [JOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 2 bubnuoreka [JOK




Hroro no paszneny 15

Pa3zgen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v morioieHue CBeTa aroMoM 1 bubmmoreka [JOK
5.2 CTpoeHue aTOMHOTrO siapa 1 bubnuoteka [JOK
53 S nepHble peakuuu 1 bubmmoreka [JOK

Hroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-0000 1HAI0IIM I MOYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 ) BuGmorexa LOK

Kypca pusuku 3a 7-9 xnacc
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®u3uka — HayKka o npupoje. SABieHus
npupoasl. OU3ndecKue sSBICHUS

MexanndecKue, TeIIOBEIE,
3JICKTPUIECKHE, MAaTHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

duznyeckre BEIUIUHEI U UX HU3MCPCHUC

Ypok-uccnenoanue "M3mepenue
TEMIEPATYPHI IPU TOMOIIH
XKUAKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIepaTyphl”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HayKH U3y4aroT IPUPOLY.
EcTecTBeHHOHay4HbIN METOJ [IO3HAHUS.
Onwucanue GpU3NUECKUX SBICHUH C
IIOMOUIBIO MOJIEIEH

VYpok-uccnenoanue "[IpoBepka
THITOTE3BI: JaJTBHOCTh MOJIETA MIAPHKA,
MYIEHHOTO TOPU30HTAIEHO, TEM
OoJbIIe, YeM OOJbIIe BHICOTA ITycKa"




Crpoenue BemectBa. OMbITHI,

7 JTIOKa3bIBAIOIITUE UCKPETHOE CTPOCHHUE
BEICCTBA

8 JIBU>KEeHUE YacTHll BEIIECTBA
VYpok-uccnenoBanue «OnbITH 11O

9 HaOJIOZICHUIO TETIJIOBOTO PAaCIIUPEHUS
ra3oB»

10 ArperaTHbl€ COCTOSIHHS BELIECTBA
B3anmocss3b Mex 1y cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX

11 COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoenneM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJEI

12 Mexanuueckoe ABuxkeHue. PaBHoMepHoe
Y HEPaBHOMEPHOE BUKEHUE

13 CxopocTtb. Equnuiibl ckopoctu

14 Pacuer nmyTu 1 BpeMEHU ABUKCHUS
Nuepuusi. 3ak0oH UHEPITUU.

15 BzaumopeiicTBue Ten Kak mpuyMHa
WU3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell

16 IImoTHOCTE BemecTBa. Pacuetr macchel 1
o0beMa TeJjia Mo €ro IIOTHOCTH

17 JlaGopartopHas pabota «OnpezneneHue
IIJIOTHOCTH TBEPAOTO TEIIA»

13 Pemenue 3agay mo reme "IIIOTHOCTE

BenlecTna"




Cuna xak XxapakTepuCTHKa

19 B3aumMoieicTBus Ten. Cuia ynpyrocTu.
3akoH ['yka
JlaboparopHas pabota «3ydeHue

20 3aBHCUMOCTH pacTshKeHHA (aedopMmariim)
MPY>KUHBI OT MPUIIOKEHHON CUIIBD)

21 SBnenue tarorenus. Cuma TIKECTH
CBA3b MEXY CUJION TSXKECTH U MacCou

22 tena. Bec Tena. Pemenue 3amad mo teme
"Cuina tsxectn”

” Cuiia TSKeCTH Ha APYTHUX IJIaHeTax.
du3nuecKue XapaKTePUCTUKU TIIaHET

24 N3mepenune cuin. unamomerp

25 Bec tena. HesecomocTh

%6 CrnoxxeHue AByX CHUJI, HAMPABJIECHHBIX 110
OJIHOU ITpsIMOM. PaBHOZEHCTBYIOIAs CUIT

7 Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAsA CHT"

)% TpeHue CKONbXEHUS U TPEHUE MOKOS.
Tpenue B IpUpoe U TEXHUKE
JlaGopaTtopHnas pabora «3yuenue

79 3aBUCHUMOCTH CUJIbI TPEHUS CKOIBKEHUS
OT CHJIbI IABJICHUS U XapaKkTepa
COMPUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pemenue 3a1au Ha onpeneneHue

PaBHOACHCTBYIONIEH CUIIBI




Pemenne 3agau mo Temam: «Bec Tenay,

31 «I"padrueckoe n300pakeHUE CHIDY,
«Cuiibly, «PaBHOIEMCTBYIONIAS CUIT»
KonTtponbHas pabota no Temam:

0 «MexaHnnueckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu3zo0paxenue cuimy, «CHIIb»

1 Hasnenne. CriocoObl yMEHbIICHUS U
YBEJIUYCHUS TABICHUS

34 JlaBieHwue raza. 3aBUCUMOCTD JIaBICHUS
rasza oT o0bémMa, TeMIepaTypsl

35 [lepenaua naBneHust TBEPABIMU TEIAMH,
JKUIKOCTSIMHU M razaMu. 3akoH Ilackana

36 JlaBiieHUE B )KUJIKOCTH U rase,
BBI3BAaHHOE JIEUCTBUEM CHIIBI TSKECTH

37 Pemenne 3agad mo reme «JlapieHue B
JKHJIKOCTH U rase. 3akoH Ilackaisy

38 Coobmaromnmecs: cocysl

39 I'mapaBauyeckuit mpecc

40 MasnomMmertpsl. I[lopiIHEeBOM KUIKOCTHBII
Hacoc
Atmocdepa 3emnn. [Tpuannbt

A1 CYIIIECTBOBAHMS BO3AYIIHON 000IOUKH
3emutu. 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOpS

42 Bec Bo3nyxa. ATMOchepHOE 1aBlIeHHE

13 H3mepeHne aTMoChEepHOTo AaBIICHUS.

OnbiT Toppuueriu




44

3aBUCUMOCTBH aTMOC(EPHOTO J1aBICHHUS
OT BBICOTHI HaJl YDOBHEM MOPSI

45

Bapomertp-anepouns. Atmocdeproe
JaBJICHUC Ha Ppa3JIMYHBIX BBICOTAX

46

Pemenne 3agad mo teme "Atmocheproe
nasieHue"

47

JlelicTBUE )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJNO0. ApXUMeEN0Ba
cuia

48

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CHJIBI, AEHCTBYIOLIEN
HA TEJ0, TOTPYKEHHOE B KHUIKOCTh)

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tela
B BOJIE OT 00bEMa MOTPYKEHHOI B
KHJIKOCTh YaCTH TEJIa»

50

II;maBanue ten

51

JlaboparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U OIPEIEICHNE
€€ rpy30noabEMHOCTH"

52

Pemenne 3amau no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexannueckas pabota

54

Momuocts. EquHune MOIHOCTH




55

VYpok-uccnenosanue "Pacuér MomHoCTH,
pa3BUBaEMOM MPH NOABEME 11O
nectyuie"

56

IIpoctsie MexaHu3Mmel. Poryar.
PaBHOBecue cuit Ha ppruare

57

KoHnTtponbHast pabota mo teme
«/laBneHue TBEpABIX TN, )KUIKOCTEH U
ra3o» / Becepoccuiickast mpoBepouHas
pabora

58

PeseprubIii ypok. PaboTa ¢ Tekcramu mo
Teme «JlaBieHue TBEPABIX Te,
YKUJKOCTEH U Ta30oBy» / Beepoccuiickas
npoBepoyHas pabota

59

Prruaru B TexHUKE, OBITY U IPUPOJIE.
JlabGopaTtopHas pabora «HcciaenoBanue
YCIIOBHI PAaBHOBECHS PhIYara

0.5

60

Pemenue 3amau mo teme «Y CIIOBUSA
pPaBHOBECHS pbIyara

61

Koaddunment noneznoro neicTeust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne K11/ HakinoHHOM
TUIOCKOCTH

0.5

62

Pemenne 3agad mo reme "Pabora,
MortHocTh, KIT/"

63

Mexanunyeckas sHeprusi. Kunernueckas
U TIOTE€HIMAIbHAS SHEPTUs

64

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU




YPpOK-3KCIIEPUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHHE
M3MEHEHUs KUHETUYEeCKOU 1

65 . 1 1
NOTEHLUAIbHON YHEPTHH NTPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
MJI0CKOCTH"

66 KoHnTtponbhas pabora mo teme «Pabora u |
MOITHOCTb. DHEPTUS»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MexaHnueckoe JIBHKeHHe"
PeseprubIii ypok. PaboTa ¢ Tekcramu mo

68 1
teme "Pabora. MomHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIIACC

KouunyecTBOo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoaensie — Ipakrueckue fdlsyqemm :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypen
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUH BEIIeCTBA
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1
6 CmaunBaHue U KallWUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 TerymoBoe paclIupeHue U coxaTue 1
2 Temneparypa. CBsi3b TeMIEpaTypbl CO |
CKOPOCTBIO TEIJIOBOTO JIBU)KEHHSI YaCTHUIL
9 Buytpennsist sneprust. Crioco0Obt 1
W3MEHEHUsI BHYTPEHHEHN SHEpruun
10 Bunae! renonepenaun 1
1 VYpok-koudepenuus "[IpakTuueckoe 1 1

HCITOIb30BaHHE TCIIOBLIX CBOMCTB




BCIICCTB U MATCPUAJIOB B LCIIAX
sHeprocOepexkeHus"

12

KoauuecTBO TEMIOTHI. yI[eJIBHaH
TCIINIOEMKOCTD

13

YpaBHEHHE TEIUIOBOTO OallaHca.
TennooOMeH u TEMI0OBOE paBHOBECHE

14

JlaGopatopHas pabota "HccnenoBanue
SIBJICHUS TETJIO0OMEHA MPH CMEITMBAHUH
XOJIOTHOW U ropsiyeit BOAbI"

15

Pacuer konnuuecTBa TCIIJIOTHI,
HGO6XOI[I/IMOFO AJIsL HAarpe€BaHuA TCjia U
BBIACIIEICMOI'O UM IPU OXJIAXKICHUN

16

JlabopaTtopHas padora "Omnpeneieaue
patop p p
yEJIbHOU TEIJI0EMKOCTH BenlecTra"

17

DOHeprus TonBa. Y IeabHas TermiaoTa
CropaHus

18

[LnaBnenue u oTBEpICBaHUE
KPHUCTAJUIMYECKUX TEJl. Y AebHas
TEIUIOTA [JIABJICHUS

19

Jlaboparopuas padora "OnpeneneHue
parop p p
yEIbHON TEIJIOTHI TIaBICHUS Jibaa"

20

[TapooOpa3oBaHue U KOHICHCALIMSL.
Ucnapenue

21

Kunenue. yl[eﬂbHaSI TCIJIOTAa
napooOpa3oBaHUs M KOHICHCAIIHH.
3aBUCUMOCTh TEMIEPATyPhl KUTICHHUS OT
aTMOC(EepHOTO JTaBJICHUS




22

BrnaxnocTts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTETHHOU
BJI&KHOCTH BO311yxa"

23

Pemenue 3anau Ha onpenenenue
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIBL pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JlBurarens BHyTPEHHETO CTOPAHMS

25

KIIJI rennoBoro asurarens. TemnaoBeie
JIBUTATENH | 3aIUTa OKPY>KaroIeil’
cpenbl

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MPOLIECCax

27

[ToaroroBka Kk KOHTPOILHOU pabOTE MO
teme "TemnoBeie gBieHusd. M3mMeHnenme
arperaTHbIX COCTOSIHMH BeniecTa"

28

KoHnTtponbHast paborta mo Teme
"TeroBrle ABiIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUH BelecTBa'

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUIECKUX 3aPsI0B

30

Ypok-uccnenoBanue "OneKkTpu3anus Tel
MHAYKIHMEN U TIpYU CONPUKOCHOBEHUN"

31

BzaumopeiicTBre 3apsyKeHHBIX TEII.
3axoH Kynona

32

DnekTpuyeckoe nosie. HampskeHHOCTD
aneKTpuyeckoro nois. [IpuHmun
CYTIEPIO3UINH JEKTPUUECKUX MOJIeH




Hocurenn QJICKTPHUYCCKUX 3apA0B.

33 .

DnemeHTapHbId 3apsia. CTpoeHue aroMa

34 [TpoBOIHUKY U TUIIEKTPUKH. 3aKOH
COXpaHEHUs SJIEKTPUUYECKOTO 3apsia

35 Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB
INEKTPUUYECKUX 3apsI0B
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cyuiectBoBanus. MIcTOUHUKH
AIEKTPUYECKOTO TOKA

37 JleicTBUS 31EKTPUUECKOI0 TOKA
VYpok-uccnenoanue "JlelicrBue

38 3JIEKTPUYECKOTO MOJIA Ha MPOBOJIHUKU U 1
TIADTIEKTPUKH"

19 DIIEKTPUUYECKUI TOK B METaILIaX,

KUAKOCTAX U razax

40 DJneKTpuuecKas 1ernb U €€ COCTaBHbIE
4acTH
Cwita Toka. JlabopaTopHas pabora

41 "U3mepenne u peryaupoBaHUe CUIIbI 0.5
ToKa"

DIIEKTPUUYECKOE HANIPSIKEHHE.

4 Bonsr™etp. JTaGoparopHas padoTa 0.5
"MI3sMepeHne U PEryIupoBaHue '
HanpsHKeHus"

13 CornpoTuBiIeHUE NPOBOJHUKA. Y IEIBHOE
COTIPOTUBIICHUE BEIIECTBA

44 JlaboparopHas paboTa "3aBHCHMOCTh 1

QJICKTPHUYCCKOI'0 COIMMPOTUBJIICHUA




IMMPOBOAHUKA OT €TI0 IJIMHBI, IUIOIaAN
MONEPEYHOT0 CEUCHHS U MaTepruaa”

45

3aBUCHUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
Lenu

46

JlaGopaTtophast pabota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOPA
U HaIpsKeHUs Ha pe3ucrope”

47

HOCHGHOB&TGHLHOG " IapaJlJICIbHOC
COCIMHCHUA ITPOBOIHHUKOB

48

JlaboparopHas pabota "IIpoBepka
npaBUJIa CIOKEHUS HAMIPSDKEHUH TTPH
TIOCJIEIOBATEIIEHOM COCTUHEHHUH JBYX
pe3ucropon"

49

JlaboparopHas pabota "IIpoBepka
ImpaBujia JJis1 CUJIbI TOKA IIpU

napajieIbHOM COCIMHEHUH PE3UCTOPOB

50

Pewrenne 3a1a4 Ha IpUMEHEHUE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUS
IIPOBOJTHUKOB

51

PaboTa 1 MOIIIHOCTH NEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

52

JlaGopaTtopHast pabota "Onpezaenenue
PpabOThI ¥ MOIIIHOCTH AJIEKTPUUYECKOTO
ToKa"




53

DJeKTpUYecKre 1eTy U MoTpeduTenu
AIEKTPUYECKOMN SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

54

ITocTostHHBIE MATHUTHI, UX
B3aMOJIENCTBUE

55

VYpok-uccnenoanue "M3yuenue nosei
MOCTOSIHHBIX MarHuToB"

56

MarautHoe moie. MargsuTHoOE IoJje
3eMiIM ¥ €ro 3HaueHue U )KU3HU Ha
3emiie

57

[TonroroBka K KOHTPOJILHOW paboTe 1Mo
TeMe "DIEeKTpUIECKHE 3aps/Ibl.

3apsKEHHbIE Tela U UX B3aUMOJICUCTBUS.

[TocTOSHHBIN JIEKTPUIECKUI TOK"

58

KontponsHas pabora o teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbBIE
TEJa U UX B3aUMOJICHCTBUS.
[TocTOSIHHBIN NEKTPUYECKUMA TOK" /
Bcepoccutiickas mpoBepodHas paboTa

59

PesepBHriit ypok. Paborta ¢ TekcTamu mo

TeMme "[10CTOSHHBIN 7EKTPUUECKUI TOK'
/ Beepoccuiickas mpoBepouHasi paboTa

60

OnbIT OpcTeaa. MarauTHoe nose
3JIEKTPUYECKOT0 ToKa MaruuTHoe rnose
KaTYIIKHA C TOKOM

61

[TpuMeHeHHe 3TIEKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora

0.5




"N3yueHue neiCTBUSI MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM"

62

ONEeKTpOABUTaATENb IIOCTOSIHHOTO TOKA.
Hcnonp30BaHue 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX U Ha
Tparcnopre. JlabopaTopHas pabora
"KoHcTpyHnpoBanue u udydeHue padboThl
3NeKTpoaBUraTens"

63

Onbrtel @apazes. 3akoH
3JIEKTPOMAarHUTHOM MHAYKUuU. [IpaBuio
Jlenna

64

OnektporeHeparop. CrocoObl
MOJTYYEHUS DJIEKTPUIECKOIM SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPUYECKUE U MarHUTHbIE
siBJIeHus "

66

KoHnTtponbHast paborta mo Teme

"DNeKTpUUYECKUE U MATHUTHBIE SIBJICHUS'

67

PesepBHsiit ypok. Pabora ¢ TekcTamu mo
teme "TeroBble siBieHUs"

68

PeseprubIii ypok. PaboTa ¢ Tekctamu mo
Teme "MarauTHeIe SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kourpoanusie  TIpaxTuteckue fdlsyqemm :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypen
1 Mexannueckoe OBUKEHUE. 1
MarepuanbHas TOUKa
) Cucrema orcuera. OTHOCUTEIIBHOCTD 1
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpPHOE ITPAMOIIMHEHOE IBUKEHUE 1
HepaBHomepHOE TpsSIMOTIMHEITHOE
4 nBrxeHue. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTh
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1
JIBI)KEHUE. Y CKOpEHUE
CkopocTh MPSAMOJIMHENHOTO
6 pPaBHOYCKOpPEHHOTO ABMXeHus. [ paduk 1
CKOpOCTH
JlaGopaTtopHas pabota "Onpezaenenne
7 YCKOpPEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1
IBWKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"
g CBoOonauoe mmagenne teia. OIbIT 1
[Nanunes
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
9 Ilepuon u yacrota oOpamenus. JluneitHas 1
U YIJIOBasi CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1




11

IIepssiit 3ak0oH Hprorona. Bexktop cuiibl

Bropoii 3akon HeroToHa.

12 PaBHOelicTBYIOIIAsA cria

13 Tpetuii 3akon Herotona. Cynepno3unus
cui

14 Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
Herotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenune 3amgau no reme «Cuia
YIPYTOCTH

17 JlaGopartopHas pabota «OnpezneneHue
KECTKOCTH MIPYKUHBD»

18 Cuna TpeHus

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaGopaTtopHas pabota "Onpeznenenue
Kod(urmenTa TpeHUS CKOIBKCHUS"
Pemenue 3agayd mo reMme "3aKOHBI

21 Hprorona. Cuna ynpyroctu. Cuna
TpeHus"
Cuna TsDKeCTH ¥ 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naJIcHus
VYpoxk-koHdpepenuus "/[Bmxenue ten

23 BOKPYT I'PAaBUTAl{MOHHOTO LICHTPA
(Conueunas cucrema). ['amaktuku"

24 Pemenne 3aga4d mo teMme "Cuiia TSOKECTH U

3aKOH BCEMUPHOTO TATOTCHUS"




25

IIepBas kocMHu4ecKasl CKOPOCTb.
HeBecoMocTh 1 neperpy3ku

26

PaBHOBecue MaTepuaJbHOW TOUKHU.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TEJIA C 3aKPEIUIEHHONW OCBIO
BpauieHuss. MomeHtT cuibl. LieHTp
TSKECTH

27

PaBHOBecue MaTepuaJbHOW TOYKHU.
AbcomotHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TEJIA C 3aKPEIUIEHHONW OCBIO
BpauieHuss. MomeHT cwibl. LieHTp
TSKECTH

28

Pemenue 3amau mo remMe "MOMEHT CHUIIBL.
Hentp TsixecTn"

29

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "MexaHnuecKkoe IBIKECHHUE.
BsaunmonelictBue Ten"

30

KoHnTtponbHas paborta mo teme
"MexaHn4YecKoe IBUKEHUE.
Bsaunmonelictue Ten"

31

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYTroe B3auMOJICIICTBUE

32

Pemrenne 3agad mo reme "3akoH
COXpaHEHHUsI uMITyJbca'

33

Ypoxk-koHpepennus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"

34

Mexanuueckasi paboTa U MOLUTHOCTb




PaboTa cuiIbl TSDKECTH, CHITBI YIIPYTOCTH U

35
CUJIBI TPEHUS
JlaboparopHas pabota «Onpenenexnue

36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATBHON
MOBEPXHOCTH

37 CBs13b DHEprUU U pabOTHI.
IToreHunanbHas sHEprus

18 Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPIUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopaTopHas paborta «/3ydeHue 3akoHa
COXPaHEHHUS SHEPTUN

A1 KonebarenpHOE ABMKEHUE U €TO
XapaKTepUCTUKU

47 3aryxatomue Konebanus. BoiHyX/1eHHbIC
Konebanus. Pezonanc

13 MaremaTuuecKkuii U py>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuo/ia KojiebaHui OT KECTKOCTH
IPYKUHBI U MAacChl Ipy3a»

45 IIpeBpamienue snepruu npu
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

46 YaCTOTHI ¥ TIEPHOJIa KOJIeOaHMIt

NPYKUHHOTO MasiTHUKa»




47

Jlaboparopuas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, MOJBEIICHHOTO K HUTH, OT MaCChI
rpy3a»

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOINEPEYHBIE BOJTHBI

49

VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

50

3Byk. PacnipocTpaHenue u oTpakeHue
3ByKa

51

VYpok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

54

[ToaroroBka Kk KOHTPOIBHOU paboTE MO
TeMe "3aKOHBI COXPaHEHMUSI.
Mexannueckue KoieOaHnsa U BOJIHE!"

55

KonTponpHas padora o Teme "3aKoHbI
coxpaHeHHs. MexaHn4deckue KoieOaHus u
BOJIHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHbBIE BOJIHBI

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJIH




58

VYpoxk-koudepenuus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonb30BaHKE 3JEKTPOMArHUTHBIX BOJIH
U1 COTOBOM CBA3H"

59

VYpok-uccnenosanue "M3yueHue cBONCTB
OJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIBIO
MOOmMIIBHOTO TenedoHa"

60

Pemienne 3ala4 Ha ONpCACIICHNUC YaCTOThI
1 IJIMHBI BHGKTpOMaFHI/ITHOfI BOJIHBI

61

DneKTpOMarHuTHast MPUPO/Ia CBETA.
CxopocTth cBeTa. BoimHOBBIE CBOMCTBA
cBeTa

62

Ucrounuku cBeta. [IpsiMonuueitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHHUS
Counna u JIyHsl

63

3aKOH OTpa)KeHUs CBeTa. 3epKaa.
Pemrenne 3a1a4 Ha MpUMEHEHHUE 3aKOHA
OTpa)XKEHUS CBETA

64

[Ipenomienne cBera. 3aKOH NPEIOMIICHUS
CBETa

65

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnonp30BaHre MOJHOTO BHYTPEHHETO
OTpaXeHUSI B ONTHYECKHUX CBETOBOAAX

66

JlaGopaTtopHast pabota "HcciaenoBanue
3aBHCUMOCTH YTJIa PEIOMIICHUS
CBETOBOI'O JIy4a OT yIJIa MaJeHus Ha
rpanuiie "Bo3gyx-crekiao""




VYpok-koHpepenuus "McnonszoBanue

67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTHyeckas cuiia JIMH3bI

69 [TocTpoenue n3o0pakeHU B TMH3AX
JlaGopatopHas pabota "OnpezneneHue

70 (OKYCHOTO paCCTOSIHHSI U OIITHYECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

71 Ypok-koudpeperuus "OnTuaeckue
JMH30BbIe TPUOOpH"

72 I'na3 kak ontuyeckas cucrteMa. 3peHue

7 Ypok-koHpepenus "JleGexTrl 3peHusl.
Kax coxpanuts 3penue"

Paznoxxenue 6enoro ceera B CEKTP.

74 Onebitel HetoToHa. Cnoxxenue
CIEKTpaJIbHBIX 1[BETOB. [lucnepcus ceera
JlabopaTtopHnas pabota "OMBITHI 11O

75 Pa3oKEHUIO OENIOT0 CBEeTa B CHEKTP U
BOCTIPUATHIO LIBETA IPEIMETOB MPH UX
HaOJII0IeHUH Yepe3 [IBETOBbIe (GUIbTPHI"
VYpok-npaktukym "BoiHOBBIE CBOWCTBA

76 CBeTa: qucIiepcusi, MHTephepeHITUs U
nudpakmms"”

77 OmnsiTel Pesepdopaa v mranerapuast
MOJIeTh aToMa

78 [Tocrynatel bopa. Moaens atoma bopa

79 Hcnyckanue 1 morjiouieHue cBeTa

aroMoM. KBaHTbl. JInHeiuaTbie CIEKTPBI




VYpoxk-npaktukym "HaGmonenue

80 CIIEKTPOB UCITYyCKaHUs"

81 PagnoakTUBHOCTE U €€ BUIBI

%) Ctpoenne aromHoro siapa. Hykinonnas
MOJIeh

83 PanuoaxtuBHbIe npeBpanienus. M3oromnst

%4 Pemmenue 3agay mo reme:
"PagnoakTuBHBIE TpEBpaICHUS "

85 [Tepuon nmonypacnana
Ypoxk-koH(pepennus "PagnoakTuBHbIC

86 U3JIy4eHHS B IPUPOJIE, MEIULIMHE,
TeXHUKE"

%7 SnepHble peakiu. 3aKOHbI COXPAHEHUS
3aps0BOrO U MacCOBOTO YHCEN

28 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b
Macchl ¥ DHEPTUU

29 Pemenue 3agau no reme "SnepHeie
peakiuun"

90 Peakuuu cunTe3a u AeneHus saep.
Nctounuku sHeprun CosHIa U 3BE31T
Ypok-koHpepenmus "Anepuas

91 sHepreTuka. JleicTBust paanoakTHBHBIX
W3JIyYEHHUI Ha )KUBbIC OPTaHU3MBI"
[ToaroroBka Kk KOHTPOILHOU paboTE MO

9 TeMe "DIeKTPOMarHUTHOE TOJIE.

DneKTpoMarHuTHele BoJiHbI. KBaHTOBEIE
sBjeHus"




93

KonTtponsHas pabora o Teme
"DEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHHS"

94

[ToBTOpenue, o606meHue. JlabopaTtopHbie
paboTsl 1o Kypcy "B3aumoneiicteue ten"

95

[ToBTOpenue, 0600IeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "TennoBble npouecchl”

96

[ToBTOpenue, 0600mIeHNE. Permenune
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenaoBeIxX aBurareinci'”

97

[ToBTOpenue, 0600mIeHNE. Permenune
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] anexkTpoycTanoBOK"

98

[ToBTOpenue, o606meHue. JlabopaTtopHbie
paboTsl 1o Kypcy "CBeToBbie siBIeHUS"

99

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHUS B
MexaHuke"

100

[ToBTOpenue, 0600meHue. Pabora ¢
Tekctamu 110 Teme "Konedanus 1 BOJIHEL"

101

[ToBTopenue, 06o0menue. Padora ¢
TekcTaMu 110 TeMe "CBeToBEIE ABJICHUA"

102

[ToBropenue, 06o0menue. Padora ¢
TekcTamu 1o Teme "KBaHToBas u sigepHast
¢uzuka"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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IMPOBEPSIEMBIE ITPE/METHBIE PE3YJBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHMUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE H3YyYEHHBIX (PU3UUYECKUX SBICHUM B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NUYECKUEe SIBICHHS B IPUPOE,
IIPU 3TOM TMEPEBOAUTH NMPAKTUUYECKYIO 337a4y B yUEOHYIO, BBIIEIATh

CYIIECTBEHHBIC CBOMCTBA (IpU3HAKU) GUZUUECKUX SBICHUN

1.4

OINMCHIBATh M3YYECHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCHONB3YSl (pU3MUeCKHe BEIUYUHBL, MPH OMNHMCAHUU TPABUIBHO
TPAaKTOBaTh (U3NYECKUHA CMBICT HCIOJIb3YyEeMBIX BEIMYUH, HX
0o003HaYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH IpapUKi U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SBJICHUS U MPOLECCHI,
WCIIONB3Yysl M3YUYECHHbIE 3aKOHBI, IMPU 3TOM JIaBaTh CJIOBECHYIO
(GbopMyIHMpOBKY 3aKOHa M 3alUCBhIBATh €ro MaTeMaTHYecKoe

BBIPAKCHUE

1.6

OOBSICHSITh (PU3UYECKHE SBICHUS, MPOIIECCHl U CBOWCTBA TEIl, B TOM
Yyclie MU B KOHTEKCTE€ CHUTyallil MPakTUKO-OPUEHTUPOBAHHOIO
XapaKkTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHE W3 | — 2 JIOTMYECKHMX IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (PM3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH




1.7

pemath pacuéTHble 3a7aud B 1 — 2 elCTBUS, UCTIONb3YS 3aKOHBI U
dbopMynbl, cBsi3bIBatolIME (U3MUECKHE BEIWYMHBL: HA OCHOBE
aHaJM3a yCJIOBHMS  3a/layd  3aluChiBaTh  KpPAaTKOE  YCIIOBHE,
MOJICTaBJIATh (U3NYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOJUMBIC IS
pelieHrs  3a7ad, OLEHHBAThb PEATUCTUYHOCTh  MOJy4YEHHOMU

(bU3MYECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(bu3NYecKUX METOJ0B, B ONHCAHUHM MCCIEIOBAaHUS BBIIETATH
npoBepseMOe  MpEAIoyiokeHHe  (TUHOoTe3y),  pa3iudyarh H
MHTEPIPETUPOBATh IMOJYUYEHHBIH pe3yabTaT, HaXOJUTh OIIUOKU B

XO0J¢ oIibITa, ACJIAaTh BBIBOJBLI I10 CT'0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITHI 10 Ha6JHOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WU
(bU3UYECKUX  CBOMCTB  Tel:  (OpMyIHpOBaThH  MPOBEPSIEMBIC
MPENINONIOKEHHS, COOUPAaTh yCTAaHOBKY W3  TMPEUIOKEHHOTO

000pynoBaHus, 3aMUCHIBATH XO/1 ONBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATH MIPSIMBIE M3MEPEHHS C HCIOJIB30BAaHUEM aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUsI MPHOOPOB C YUETOM

3aTaHHOU a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUIN

NPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTU OJHOM  (PH3UUECKOM
BEJIMYMUHBI OT JAPYroil C HCIOJIb30BAHHEM TPSAMBIX H3MEPEHHIA,
Y4acTBOBATh B IJIAHWPOBAHHH Yy4EOHOTO MCCIIEAOBAHMS, COOMpAThH
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
Iany, (UKCUpPOBaTh pPE3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH
(UBUYECKUX BEUYHH B BUJE MPEIIOKCHHBIX TAOJIHIl U TPadUKOB,

ACJIaTh BBIBOJBI IO PE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOANTHh KOCBEHHBIC M3MEPEHUS (U3MUYECKUX BEIHUYWH, CIECIYS
MPENJIOKEHHOW HWHCTPYKUMHU: TIPU  BBIIOJHEHUM M3MEPEHUN
COOMpPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH 3HAUCHUE

HCKOMOH BEJIMYUHEI

1.13

coOmrolaTh TIpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00paTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIOBI JEHCTBUS OPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB, XapakTepU30BaTh NPHUHIMIBl JEUCTBUS HW3YYEHHBIX

npuOOpPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX OIHCAHUS,




UCTOJNB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH W

HE0OX0oauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAINMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MMOBCETHEBHOW KU3HHM Il oOecrieueHuss O€30MacHOCTH TP
oOpamieHuu ¢ TpubopaMud U TEXHUYECKUMHU yCTPOWCTBaMH,
COXpaHEHHS 370pPOBbS M COOJIOJACHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

1.16

OCYILIECTBIATH 0TOOP UCTOYHUKOB MH(pOpManuu B ceTd MHTEepHET B
COOTBETCTBUM C 3aJ@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U IIYTEM CPABHEHHUs Pa3IMYHBIX MCTOYHHUKOB
BBIJIENIATE MHPOPMALIUIO, KOTOpasi SIBJISETCS MPOTUBOPEUYMBOM MM

MOJKET OBITh HETOCTOBEPHOMA

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3a/1aHui
HAy4YHOTIOMYJISAPHYIO  JIUTEpaTypy  (PHU3UYECKOro  colep:KaHusi,
CIpPaBOYHBIE MaTepHuallbl, pecypcbl ceTd VIHTepHET, BIageTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpMAIIUY U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGpOpMAIUU (UZHUECKOTO
coJiep>KaHusl, B TOM YHCIIe yOJIMYHO JIelaTh KpaTKue COOOIIEeHUs O
pe3ynbraTtax MPOEKTOB WM YYEOHBIX HCCICOBAHHMA, MPH STOM
rpaMOTHO HMCIOJb30BaTh M3YYEHHbI MOHSATUWHBIA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.19

OpU  BBIMOJHEHHM  Y4EOHBIX TPOEKTOB M HCCIICAOBAHHMA
pacmpeenaTh O00S3aHHOCTH B TpPyHIe B COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTh 3a BBIIIOJHCHUEM IIJIaHaA
JNICHCTBUIH, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIaJ B
ACATCIIBHOCTDH I‘pyr[l'[]:l, BbICTpaI/IBaTB KOMMyHI/IKaTI/IBHOG

B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIINX




8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh IMOHATHUA

1.2

pas3inydaTth ABJIICHHSA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3UUYECKUX SBJICHUN B
OKpY’KaloIlleM MHUpe, B TOM 4Kcie GU3NYECKUe SIBICHHS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BHIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UICCKUX SIBJICHUIN

1.4

OINUCHIBATh M3YYECHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCIONB3YSl (pU3MUecCKHe BEIUYUHBL, MPH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIONB3YEMbIX  BEJIMYHMH,
0o003HAaYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(dbopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JOPYTUMHU BEJIMYMHAMU, CTPOUTH IpapUKu U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOLIECCHI,
UCIIONIb3YSl H3Y4YCHHbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyIHMpOBKY 3aKOHa ¥ 3alUCBhIBaTh €ro MaTeMaTHYeCKoe

BBIpaXCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TEN, B TOM YUCIIE U B
KOHTEKCTE CHUTyallUld IpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3
1 — 2 norumyeckux 1IAroB ¢ MOMOLIBI0 1 — 2 U3yyeHHBIX CBOMCTBA

(bu3nyecKux sSBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarb pacy€THbIe 3a7a4u B 2 — 3 IEUCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE
aHaJlM3a YCJIOBMSI 3aJjauM 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HCAOCTATOK MJAaHHBIX IUIA PCHICHUA 3a4advu, BI:I6I/IpaTI> 3aKOHbI U
dbopMyIbl, HeoOXOIUMBIE AJisi €€ pelieHus, MPOBOAUTH PacuéThl U
CpaBHUBATh MOJYYCHHOE 3HAue€HUE (UBNYECKOM BEIMYUHBI C

N3BCCTHBIMH JaHHBIMU




1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN
(GU3NYECKUX METOIOB, MHCIOJb3ysl ONHCAHUE HCCIEIO0BaHMUA,
BBIJICIISATH IIPOBEPSAEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IPABUIILHOCTh

TIOPSIIKA TTPOBEICHHMS HCCIICIOBAHUS, JIEIaTh BBIBOIBI

1.9

NPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WIN
¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEIIOKEHHOTO

000pyZI0BaHUs, OIHMCHIBATH X0OJ] OIbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBINIOJIHATh MPSIMBIE U3MEPEHUS C MCIIOJIb30BAaHUEM AHAJIOTOBBIX
npuOOpoB M  JNaTYMKOB (U3MUECKUX BEJIUMYMH, CpPaBHUBATh
pe3ynbTaThl M3MEpPEeHUuH ¢ ydu€ToM 3aJaHHOW  aOCOJIOTHOM

MOTPEIIHOCTH

MPOBOJUTH  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOW  (DU3HUYECKOM
BCJIIMYMHEBI OT prFOﬁ C HCIIOJIB30BAaHUEM Hp}IMBIX H3M€p€HHI>'IZ
MJIAHUPOBATh HCCIEIOBAaHUE, COOMpATh YCTAHOBKY M BBITIOJHSITH
U3MEpEHUs, Cleaysd TPEeAJIOKEHHOMY IIIaHy, (UKCUPOBAThH
pe3yabTaThl OJYYCHHOM 3aBUCUMOCTH B BUJIE TaOJIUIl U Tpa(UKOB,

ACJIaTh BBIBOJLI IO PE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  HU3MEpPEHHUS  (PU3UYECKUX  BEIMYHUH:
IUIAHUPOBaTh ~ HM3MEpPEHHUs,  CcoOMpaTh  JKCIEPHUMEHTAIbHYIO
YCTaHOBKY, CJle€Ays MNpPEII0KEHHOM HWHCTPYKUUW, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOmogaTh MpaBWiia TEXHUKHM O€30MacHOCTH Ipu paboTe ¢

abopaTOPHBIM 000PYIOBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA WX OMHCAHUS, HCIOJIb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)1/13I/I‘IGCKI/I€ 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIILHLIC
HpI/I60pBI 10 CXe€MaM U CXEMaTUYHbIM PUCYHKaM, COCTABJISAITh CXEMBI
QJICKTPUYCCKUX Leleil ¢ IocliegoBaTeIbHBIM U napaJijicJIbHbIM
COCAUHCHUEM JJICMCHTOB, pasjn4dyasd YCJIOBHBIC 0003HaUYCHHUST

9JICMCHTOB JJICKTPUYCCKUX HeHeﬁ

1.16

NPUBOAUTH TpUMeEphl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPax)

MPAKTUYECKOTO  HCIMOJIb30BaHMS  (U3MYECKUX  3HAHUN B




MOBCEHEBHON KM3HM Uil oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHUH ¢ TmpubOpaMu © TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbsS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY>KAIOUIEH cpene

1.17

OCYLIECTBIATh MOUCK HMH(OpMALUM (PU3UUECKOTO COACPIKAHUS B
cetd IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U IIyTEM CPaBHEHUS
JONOJHUTEIbHBIX HMCTOYHHKOB BBIJEIATh MHPOPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIONIb30BaTh TMPHU BHINOJHEHUHM Y4YeOHBIX 3aJaHWii HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO CONEpKaHUs, CIPaBOYHbBIC
Marepuaybl, pecypcbl cetu HMHTepHeT; BiaAeTh NPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(POpMALIUK U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHBIE IHCHBMEHHbIE W  KpaTKHE YCTHBIE
coobmieHusi, 0000mas uHGOpMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB
($U3MYECKOTO COAEp)KaHUsl, B TOM YHCIIE MyOJIWYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIE0BATEIbCKOMN EATEIBHOCTH, IIPH
9TOM TPaMOTHO MCIIOJIb30BAaTh W3YYCHHBIM ITOHATUWHBIN ammapar

Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIUIEHHE IPEe3eHTAlNEN

1.20

IIPU BBITIOJTHEHUH y4eOHBIX POEKTOB U UCCIICAOBAHUHN (PH3UUECKUX
MPOIIECCOB PacCHpeiesAiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTh 3a BBIIIOJHCHUEM IIJIaHA
JNEUCTBUA UM KOPPEKTHUPOBaTh €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JAEATENbHOCTb TPYIIBI, BBICTPaMBATh
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBUE, TPOSBISISI  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

pas3inydaTth ABJIICHHSA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3UUYECKUX SBJICHUN B
OKpY’KaloIlleM MHUpe, B TOM 4Kcie GU3NYECKUe SIBICHHS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BHIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (GPU3UICCKUX SIBJICHUIN

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCIONB3YSl (pU3MUecCKHe BEIUYUHBL, MPH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIONB3YEMbIX  BEJIMYHMH,
0o003HAaYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOLIECCHI,
UCIIONIb3YSl H3Y4YCHHbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa H 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIpaXCHHE

1.6

OO0BACHATH (hH3HUECKUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2 — 3 JOrMYecKUX LIAroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

bu3nyecKux sBICHUN, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarhk pacu€THbIC 3a7aud (OMUparoNuecs Ha CUCTeMy u3 2 — 3
YpaBHEHHI), HCIIONB3Yysl 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOLINE
¢bu3nueckre BENMYMHBI: HAa OCHOBE aHajdu3a YCJIOBHS 3aJayu
3alMUCbIBATh KPATKOC YCJIIOBHUC, BbLIABIIAATL HCAOCTAOINHUEC WU
M30BITOYHBIC TAHHBIC, BRLIOUPATh 3aKOHBI M POPMYIIBI, HEOOXOTUMBIE
AJId pCUICHUA, MPOBOAUTH paC‘IéTBI U OLCHUBATH PCATTUCTUYHOCTDH

MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BEITMUNHBI




1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh HPH TOMOIIU
(GU3MUYECKUX METOIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIICIOBAHMS], BBIIEIIAT
[IPOBEPSIEMOE NIPEATIONIOKEHHUE, OLICHUBATH IPAaBUIBHOCTh IOPSAIKA
MIPOBEIEHNU MCCIECI0BaHMs, JEJIaTh BBLIBOABL, HHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHIA U OTIBITOB

1.9

NPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(bu3MYECKUX CBOICTB TEJl: CAMOCTOATEIHLHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMHUCHIBATH X0 OIBITA U €T0

pe3ynbTaThl, (OPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX HW3MEPEHUH,
OIpeNieNisAs cpelHee 3HAueHUE M3MepseMOol BETHYMHBI ((hOKyCHOE
paccTositHue coOuparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoda

U3MepeHus (M3MEPHUTEIHHOTO MPHOopa)

MPOBOJIUTH HCCIIETIOBAaHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
HCIIOJIb30BAHNEM IIPSIMBIX U3MEPEHUMN: INIAHUPOBATh UCCIICOBAHMUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJyYEHHOM 3aBHCHMOCTH (DM3UYECKUX BEIMYUH B BUIE TaOIMIU

l“pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  HU3MEpPEHHUS  (PU3UYECKUX  BEIMYHUH:
IUIAHUPOBaTh ~ HM3MEpPEHHUs,  CcoOMpaTh  JKCIEPHUMEHTAIbHYIO
YCTAHOBKY U BBINOJHATh H3MEPEHUS, CIEAys MNPeII0KEHHON
WHCTPYKIUHU, BBIYHUCIATH 3HAYCHUE BEIMYMHBI U aHAIU3UPOBATh
MOJIyYEHHBIE PE3yJIbTaTbl C YYETOM 33JaHHOM IMOTIPEIIHOCTH

U3MEPEHUN

1.13

coOmogaTh MpaBWiia TEXHUKHM O€30MacHOCTH Ipu paboTe ¢

abopaTOPHBIM 000PYIOBaHUEM

1.14

pasnuyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3MUYECKHX MOJEINEH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUYCUHBIH
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBax (U3MYECKUX SABICHUA M HEOOXOJUMBbIe

(bu3UIecKre 3aKOHOMEPHOCTH




1.16

UCIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX  yCTPOWCTB,  H3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX TMPOLIECCOB MPU PELICHUH Y4eOHO-IPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBbI JJIs IOCTPOEHUS N300pakeHUI B IIIIOCKOM

3epKaie ¥ coouparomeil TuH3e

1.17

NPUBOANUTH TpUMEpHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPax)
NPAaKTHYECKOTO  HCIOJIB30BaHUS  (PU3MYECKUX  3HAHWUH B
MOBCEHEBHON KM3HM Uil oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHUH ¢ TpubOpaMu © TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 370pOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY>KaIOUIEH cpenie

1.18

OCYILIECTBIATh MOUCK HMH(OpManuu (U3NYECKOr0 COJEpKaHUsd B
cetn IHTEepHET, cCaMOCTOATEIHHO (HOPMYIHPYs TOUCKOBBIN 3aIpoc,
HaxOJWUTh IIyTH OIPEACICHUS] JIOCTOBEPHOCTH  IOIYYEHHOU
nH(OpMAalMM HA OCHOBE MMEIOIIUXCS 3HAHWMA U JTOTIOTHUTEIbHBIX

NCTOYHHUKOB

1.19

UCIIOJIb30BaTh TIPU BBHINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeT; BiaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(POpMAIK U3 OTHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBe WH(GOpPMallMU M3 HECKOJBKUX HCTOYHUKOB (HHU3HUECKOTO
COJIEpKaHusl, MyOJIUYHO MPEJCTABISITh PE3YAbTAThl TPOSKTHON HITH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, HpPU  3TOM  I'PaMOTHO
WCMOJIb30BAaTh HM3YUYECHHBIM NOHATUMHBIM anmapar HW3y4aeMoro
pasnena (U3MKU U COMPOBOXKIATh BHICTYIUICHHE MpE3eHTaluel ¢

yu€TOM 0cOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUH y4eOHBIX MPOEKTOB U UCCIICAOBAHUHN (PHU3UUECKUX
MPOIIECCOB PacCIpeessaiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTh 3a BBIIIOJHCHUEM IIJIaHA
JNEUCTBUA U  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OILICHUBATh
COOCTBEHHBIH BKJaJ B JAEATENbHOCTb TPYIIBI, BBICTPaMBATh
KOMMYHUKAaTUBHOE  B3aUMOJICCTBUE, TPOSBISSI  TOTOBHOCTH

pazpemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
paznena

Kon

3JJE€MEHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®OU3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@uszvka — Hayka O MpuUpoxaec. SIBIcHUSA NPUPOABL.
Ousndyeckue  ABJICHUA:  MEXAaHUYECKHE,  TCIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnueckue  BeNWYHMHBL.  V3MepeHune — (QHU3MUECKUX
BEJIMYMH. duznueckrue  TPUOOPHI. [Torpemnocts

n3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL

1.3

EcrecTBeHHOHAY4HbI METOJX TMO3HAHMA: HAOIIOJCHHUE,
IIOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBM)KCHHE THUIIOTE3,
HKCHEPUMEHT TI0 TPOBEPKE THIOTe3, OOBsICHEHUE

Ha0JIIOJaeMOT0 SBJIEHUS

1.4

Onucanue GpU3NUECKUX SBICHUHN C TOMOIIIBIO MOIENEH

1.5

[IpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.

N3mepenune 00bEMa JKUAKOCTH U TBEPOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TEIN.

W3mepenue TtemnepaTypbl NpU MOMOLIM KMIKOCTHOTO

TEPMOMETpA U AaTYUKA TEMIIEPATyphI

ITEPBOHAYAJIbHBIE CBEJJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mephl.

OHHTBI, AOKa3bIBAOIIUEC JUCKPETHOC CTPOCHHUEC BCIICCTBA

2.2

JIBrkenue yactull BemiecTBa. CBsI3b CKOPOCTH JBUXKEHUS

yacTull C TemIieparypoil. bBpoyHOBCKOE BUKEHHE,

b dy3us

23

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSKEHUE U

OTTAJIKUBAaHUC

24

ArperaTHbple COCTOSIHMSI BEIECTBA: CTPOCHHE TIa30B,
KUIKOCTEH ®W  TBEPABIX  (KPUCTALIMYECKHX)  TeEl.

B3auMoCBsA3b MEXIy CBONCTBAMM BELIECTB B PA3HBIX




arperaTHbIX COCTOSAHUAX W HUX ATOMHO-MOJICKYJISPHBIM

CTpOCHHEM
2.5 Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTrueckue pabOTHI:
Onenka guameTpa aroMa  MeETOAOM  psAgoB (¢
Y WCIIOIb30BaHueM (GoTorpaduii).

OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIUPEHIUS Ta30B.
OnpIThl IO OOHAPYKEHUIO ACHCTBUS CHII MOJEKYJISIPHOIO

MPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

11 Mexanuueckoe JIBIOKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE IBUKECHUE
12 Ckopoctb. CpenHsAst CKOPOCTb IIpU  HEPABHOMEPHOM
' JNBUKEHNU. Pacuér myTu ¥ BpeMEHH JIBUKECHHUS
SIBnenne uHEpIMU. 3aKOH MHEpIUU. B3aumoneiictBrue Ten
33 KaK IIPUYMHA U3MEHEHUS CKOPOCTHU IBMXKEHUS Tell. Macca
KaK Mepa MHEPTHOCTHU Teja
Y [InotHOCTh BemecTBa. CBSA3b IUNIOTHOCTH C KOJIMYECTBOM
. MOJICKYJI B €IUHHIIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl ¢
' ITOMOILBIO AUHAMOMETpPA
37 SBneHue TAroTeHUs M cuia TsokecTu. Cuila TSDKECTH Ha
' npyrux mianerax. Bec tena. HesecomocTh
38 Cuna Ttpenusi. TpeHue CKOJNBXKEHUS M TPEHUE TTOKOA.
' Tpenue B npupoae U TEXHUKE
1.9 CnoxeHue Cwi, HaNpaBJIEHHBIX 110 OJHOW MPSIMOM.
) PaBHOnelicTBYOIIAs CHIT
[TpakTrueckue pabOTHI:
OmnpeneneHne  CKOPOCTH  PaBHOMEPHOTO  JIBHJKEHUS
310 (mapuka B OKUAKOCTH, MOJEIHU  DIIEKTPUUYECKOIrO

aBTomMoOWIIE W Tak jganee). OmpeneneHue cpenHeil
CKOPOCTH CKOJIBLKEHUS OpYCKa WM MIapHKa 110 HAKIIOHHOM

mwiockoctd. OmnpezneneHue IUIOTHOCTH TBEPAOro TeJja.




OnbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb PACTSKEHUS
(medopmanium) Mpy>KUHBI OT MPUITOKEHHOHN CHIIBI. OTIBITHI,
JEMOHCTPHUPYIOIIUE  3aBHCHUMOCTh  CHJIBI  TPCHHUS
CKOJILKEHUS OT Beca TeJa U XapaKTepa COMPUKACAIOIINXCSI

MMOBEPXHOCTEN

@usuyeckue SBICHUS B IIPUPOJE: IPUMEPHI IBUKCHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEKMBOM MPHUPOJIE,

JEUCTBHUE CHIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, IOAIIUITHUKA

JABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE U TA30B

41 Haenenne T1BEpmoro tena. CrnocoObl yMEHBIICHUS U
YBEJIMYEHUS NABJICHUS

47 JlaBieHue rasza. 3aBHCHMOCTh JaBIEHUS raza or o0bnEMa,
TEeMIIepaTypbl

43 [lepenava nmaBneHus TBEPABIMH TEIIAMH, JKUIKOCTIMH H

razamu. 3axod [lackansd. [THeBMaTHYecKue MaIIMHbBI

3aBI/ICI/IMOCTB JAaBJICHUA KUIKOCTHU oT I‘JIy6I/IHBI.
4.4 I'uapocratuyeckuii mapagokc. CooOmarmMecs: COCYIbI.

FI/I,Z[paBJII/I‘IeCKI/IG MCXaHU3MBbI

Atmocdepa 3emin u armochepHoe naBinenue. [TpuunHb
n CYIIECTBOBAHUS BO3AYIIHOW 00o0jouku 3emud. OmbIT
Toppuuennu. 3aBucuMocTh aTMOC(EepHOrO MaBIEHUS OT

BBICOTHI HaJl YDOBHEM MODSI

46 N3mepenne armocdepnoro naenenus. [Ipubopber ms
M3MEPEHUs: aTMOC(EPHOTO TABICHUS

47 JleficTBuE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
BritankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena

4.8 IInaBanue ten. Bo3nyxomnnasanue

[IpakTuyeckue pabOTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMaA
49 IIOTPYKEHHOU B JKUJIKOCTb YaCTH TeJa.

' OnpeneneHne BBITAIKUBAIOIIEH CHUJIbI, JEUCTBYIOIIEH Ha

T€JIO, HOTPYKEHHOE B KUJKOCTb. IIpoBepka

HE3aBHUCUMOCTH BBITAJIKUBAIONIIEH CHJIbI, IEUCTBYIOIICH HA




TeNO B  OJKUJIKOCTH, OT Maccel Tena.  OmbITHI,
JNEMOHCTPHUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHJIBI,
NEHCTBYIONIE Ha TEemo B JKUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B KUAKOCTh YacTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBaHHE

JIOJIKM U OTIpeZiesIeHue €€ rpy3010IbEMHOCTU

4.10

®dusnuecKue SBJICHUS B IPUPOJIE: BIUSIHUAE aTMOCHEPHOTO

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHudyeckne yCTpOMCTBA: COOOMIAIONINECS  COCY/IBI,
YCTPOHMCTBO  BOJOIPOBOJA, TUAPABIMYECKUN  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC,

apeomerp

PABOTA, MOIIHOCTDB, DOHEPT'UA

5.1 Mexanunueckas padota
5.2 Mexannueckass MOIITHOCTE
53 [IpocTeie  MexaHU3MBI:  pblyar, OJIOK, HaKJIOHHAs
' m10ckocTh. [IpaBuio paBHOBecHs ppluara
54 [TpumeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy
«30710TO€ TIpaBUIIO» MeXaHUKHU. KoaduueHT mnoaeznoro
5.5 neicTBUs MexaHU3MOB. [IpocThie MeXaHM3MBI B OBITY U
TEXHUKE
5.6 IloTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [lonnas MexaHuyeckas 5SHeprus. 3aKOH HW3MEHEHUs H
' COXPAHEHUS MEXaHUYECKON S3HEPTUU
[IpakTuyeckue pabOTHI:
Onpenenenre paboOThl CUJIBI TPEHHSI NMPU PABHOMEPHOM
59 IBUMOKEHMM Tejla II0 TOPHU30HTAJIbHOW IIOBEPXHOCTH.
' UccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenne KIIJ[ wHakioHHoM miockoctu. W3yuenue
3aKOHA COXPAHEHUsI MEXaHUYECKON YHEPTrUn
5.10 ®u3nyecKue SBJICHUS B PUPOJIE: PhIUArd B TEJIEC YEIOBEKA




5.11

TexHuueckne yCTpOWCTBA: pblyar, NOABMKHBIA U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTh, IMPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHNS
pasnena 3JIeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOXKEHHUSI  MOJIEKYJSIPHO-KUHETUYECKOU
61 TEOpUHU CTPOEHUs BellecTBa. Macca U pa3Mepbl MOJIEKYII.
. OneIThl, TOATBEP)KIAIONINE  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TeOpUH
62 Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOTO COCTOSHHUMA
. BemiectBa. Kpucrammndyeckue u amopdHbie Tena
63 OObsicHEHHE CBOMCTB ra30B, JKUJIKOCTEH U TBEPBIX TEJ Ha
. OCHOBE IMOJI0)KEHUN MOJIEKYJIIPHOKUHETHUYECKON TEOPUU
6.4 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
. 6.5 TeruioBoe pacIIupeHHe U CXKAaTHE
6.6 Temneparypa. CBs3b TeMmmepaTypbl €O  CKOPOCTBIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Baytpennss sneprus. CrocoObl M3MEHEHUs BHYTPEHHEH
. SHEPTHUU: TEeIUIoNepeaada U COBEpIIeHNE pabOThI
68 Bunel Temnonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
. U3ITy4yeHue
6.9 KomnnuectBo TeIioThl. Y IenbHas TEIIOEMKOCTE BEIIECTBA
TeruiooOMeH ¥ TEIJIOBOE paBHOBECHE. Y PAaBHCHHE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u OTBEp/IeBaHUE KPUCTAIUIMYECKUX BEILECTB.
' VY nenbHas TEmioTa MIaBiIeHUS




6.12

[TapoobpazoBanue u konaeHcanus. Mcnapenne. Kunenue.
VYnenpHas TemoTa mapooOpa3oBaHUSA.  3aBUCUMOCTH

TEeMIIEpaTypbl KUMIEHUsI OT aTMOC(EepHOTo JaBICHUS

6.13

Brnaxnocts Bo3ayxa

6.14

3Hepr1/1;1 TOIIJINBA. VI[GJIBHEUI TCIJIOTA CTOpaHus

6.15

[Tpunnumne! padoTs! TemaoBbix aeurateneit KI1J[ Temiosoro
aBurareist. TernoBele IBUTAaTENM U 3allUTa OKPYKAKOLIEH

cpensbl

6.16

3aKOH COXPAaHEHHUs M NPEBpAIECHUs HEPTHH B TEIUIOBBIX

nporeccax

6.17

[TpakTrueckue pabOTHI:

OnbITHl IO OOHAPYKEHHUIO EHCTBUS CHUI MOJICKYJISIPHOTO
MIPUTSKEHUSL.

OnbITHl O BBIPAIIMBAHUIO KPUCTAJLUIOB MTOBAPEHHOM COJIN
WJIM caxapa.

OneITHl O HAOJIONCHUIO TEIJIOBOTO PACIIUPEHHS Ta30B,
KUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIA.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bhEMA U HATPEBAHUS WIIH OXJIXKICHUSI.
[IpoBepka ruUIMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPaTypBbl.

HaGntonenne wu3MeHeHHMs BHYTPEHHEW SHEpruu Teia B
pe3ynbTaTe TeIIonepeaadd U padoThl BHEITHUX CHIL.
HccnenoBanue sBieHUs TEMJI0OOMEHAa MPHU CMEIIMBAHUU
XOJIOJTHOW U TOpsTY€il BOJIBI.

OrnpezenieHne KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJION
Ipu  TEIIOOOMEHE ¢  HAarpeTbiM  METAJUTHYECKUM
LHAJTUHIPOM.

Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA.
UccnepoBanue npoliecca UCTapeHus.

OHpe,Z[G.HGHI/IG OTHOCHUTEIbHOM BIAXKHOCTH BO3yXa.




Omnpenenenue yaeabHON TEMJIOTHI TUTABICHUS JIbJIA.

6.18

dusudyeckue SABICHHUS B MPUPOJE: TOBEPXHOCTHOE
HaTAXKCHUC )41 KalmUJUIApHBIC  ABJICHUA B npupone,
KpUCTaUTBI B TIpupoje, u3irydeHue CoiHIlA, 3amep3aHue
BOJI0OEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckre  yCTpPOWMCTBA:  KalWUISAPBI,  MPUMEPHI
UCIOJIb30BAaHUS KPHUCTAJUIOB, >KUIKOCTHBIH TEPMOMETD,
AATYUK TCMIICPATYpPbl, TCPMOC, CUCTEMA OTOIVICHUA JOMOB,
TUTPOMETPHI, TICUXPOMETP, NapoBast TypOMHA, BUTATENb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB
B3anmopeiictBue  3apsokeHHbIX  Ted.  3akoH  Kynona
7.2 (3aBUCHUMOCTH CHJIBI B3aUMOJICUCTBHUS 3apSHKEHHBIX TET OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTY TEJIaMH)
DnekTpuyeckoe mosie. HanmpsKE€HHOCTh 3IEKTPUUECKOTO
7.3 nonst. [TpuHIMn cyneprno3unuu eKTpUYecKX mnoseil (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn »saekTpudeckux 3apsiioB.  DJIEMEHTApHbBIN
7.4 anekTpuueckuil 3apsan. Ctpoenue artoma. [IpoBogHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUSA
. ANEKTPUYECKOr0 TOKA. ICTOYHMKN IOCTOSTHHOTO TOKA
27 JIeHCTBUS AIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE,
. MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
. OnekTpuyeckas nenb. Cuiga TokKa. DJIEKTPUUYECKOE
. HanpspKeHHe
9 ConpoTHBieHHE NPOBOJHUKA. Y IEIbHOE CONPOTHBIICHHE
. BelIeCTBa
7.10 3akon OMa AJ1 yyacTKa Lenu




7.11

HOCHGHOB&TGHBHOG u napajijicJIbHOC COCINMHCHUC

IIPOBOAHHUKOB

7.12

PaboTta 1 MOIIHOCTH IEKTPUUECKOTO TOKA. 3aK0H J[xoyiis

— Jlenna

7.13

DJNEeKTpUYECKUe MLeNu M MOTPeOUTENH 3JIEKTPUUECKOM

sHepruu B ObITy. KopoTKoe 3amMbikaHue

7.14

IlocTtostHHBIE MarHuTbl. B3zamMoJencTBHE NTOCTOSHHBIX

MarHuToB

7.15

MaruutHoe 1oje. MarHuTHOE T10J1€ 3€MJIH U €r0 3HAUCHUE

IUTSL S)KU3HU Ha 3eMile

7.16

OnbIT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOrO TOKA.

IIpuMeHeHHe 3JIEKTPOMArHuTOB B TEXHUKE

7.17

JlelicTBU€ MArHUTHOTO TIOJISI HAa TPOBOJAHUK C TOKOM.
DneKTpoABUTaTellb IMOCTOSSHHOTO ToKa. Mcnosb3oBaHue
JJIEKTPOJBUIaTeIe B TEXHMYECKUX YCTPOMCTBAX U Ha

TpaHCIIOPTE

7.18

OmnsiTel @apanes. SIBieHNE AIEKTPOMArHUTHOW NHIAYKIIUH.

IIpaBuio Jlenua

7.19

Onexrporerepatop. CrocoObl MONy4eHUs dEKTPUISCKON
DHEPIrUM. DNEeKTpOCTaHIIUU Ha BO300HOBIISIEMBIX

HCTOYHHUKAX SHCPTHUU

7.20

[IpakTuyeckue pabOTHI:

OmnBITHI 0 HAOTIOJCHUIO DJIEKTPU3ALNHU TEJT MHIYKITHECH U
MIPH CONTPHUKOCHOBEHUH.

HccnenoBanue JEHCTBUS  AIIEKTPUUECKOTO MO  Ha
MIPOBOJTHUKY U JUAJICKTPUKH.

COopka u mpoBepka pabOTBHI DIIEKTPUYECKOW IIETHr
MOCTOSTHHOTO TOKa.

W3mepeHue u peryarupoBaHue CHITbI TOKA.

N3mepenue u peryaupoBaHue HAIPSKEHUS.




UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO 4Yepe3
pPE3UCTOP, OT COPOTUBIICHUSI PE3UCTOPA U HATIPSKEHUS HA
pe3ucrope.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBIEHUS MPOBOJHUKA OT €ro
JUIVHBI, TUIOIIAU ONIEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBuna  CIOKEHHS  HANpPSOKEHWH — Mpu
MOCJIEIOBATEIbHOM ~ COCIMHEHUM  JBYX  PE3UCTOPOB.
[IpoBepka mpaBuna Juisi CUJIbl TOKA MpPU MapajuieIbHOM
COCIMHEHUU  PE3UCTOPOB. Omnpenenenve  pabOTHI
JJEKTPUYECKOTO  TOKA, MAYLNIErO0  4Yepe3  PE3UCTOop.
OmpeneneHne  MOIIHOCTH  JJEKTPUYECKOTO  TOKA,
BBIIICIISIEMONM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYILErO Yepe3 JIAMIIOUKY, OT HANPSIKEHUs Ha
Heil. Omnpenenenne KIIJI HarpeBarens. HMcciepoBaHue
MarHUTHOTO B3aUMOJCHCTBUS TMOCTOSIHHBIX MAarHHUTOB.
N3yuenrne MarHUTHOTO MOJIA MOCTOSIHHBIX MarHUTOB MpPU
X o0ObeIUHEHUHU U pazjeieHuu. VccmenoBanue AeiCTBUS
JNEKTPUYECKOTO TOKA HA MAarHUTHYK CTpenKy. OIBITHI,
JEMOHCTPUPYIOUTUE 3aBUCUMOCTbh CHUJIBI B3aUMOCHCTBUSA
KaTYIIKA C TOKOM U MarHuTa OT CUJIbI TOKA U HANpPaBIECHUS
TOKa B KaryIuke. M3ydeHue neiicTBUS MArHUTHOTO OJIS Ha
MIPOBOJHUK C TOKOM. KOHCTpynpoBaHue WU H3ydeHUE
paboThl 3JIEKTPOJIBUTATEIS. N3mepenne KITI
3IEKTPOJIBUTATEIbHOMN YCTaHOBKH. OnbIThI o
WCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKIWU:
HCCIEAOBAHUE W3MEHEHUM 3HA4YeHWs W HaIlpaBJICHUs

WHIYKIIMOHHOTO TOKA

7.21

duznyeckue SBICHUS B IPUPOJIE: IIECKTPUUECKUE SABICHUS
B arMocdepe, DJIEKTPUUECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE Toje 3emiu, Jpeld momocoB, poib

MAar"HuTHOTI'O II0JIA AJId )KU3HHU Ha 3€MJ'I€, MOJIAPHOC CUAHUC




7.22

TexHudeckne yCTPOWCTBA: JJIEKTPOCKOI, aMIEpMETP,
BOJITMETP, PEOCTaT, CUETYHMK DJIEKTPUYECKOM DHEPIHH,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOpPBI,  HarpeBaTelbHbIE
AJIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
MIPEIOXPAHUTENN,  AJIEKTPOMArHUT, AJIEKTPOABUIaTENb

IMOCTOSAHHOI'O TOKA, reHEPAaTOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWUYECKUE SABJIEHUA
21 Mexanuueckoe  IBHXKEHHE. MarepuanbHas ~— TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTEIBHOCTE, MEXAHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
HepaBnomepHoe npsimonuHeiiHoe naBrkeHue. CpenHss u

8.4 MIHOBEHHAsd CKOpPOCTbh Tela IpU HEPAaBHOMEPHOM
JBAKEHUH

95 Yckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE

' JBUYKEHUE
8 8.6 CBoOonHoe nmagenue. OneITe [ anunes

PaBHOMepHOE nBMx’eHHE TIO OKpyxHOCTH. [lepron u

8.7 yactota oOpamieHus. JIMHelHass W yrjaoBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpernii 3akoH HetoToHa

8.11 [IpuHIUI cynepno3unuu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cujia TPEHHS CKOJBXEHHS, CHJIa TPEHUs

MOKOSI, IPYTHe BUJIbI TPEHUS




Cuma TSOKECTM U 3aKOH BCCMHUPHOI'0O  TATOTCHMUA.

8.14 YckopeHnue cBOOOTHOTO TMaICHUS
215 JBmxenue mianet Bokpyr Counia. [lepas kocMuueckast
' ckopocTb. HeBecoMOCTh U meperpysku
8.16 PaBHOBecue marepuanbHON TOUKH. AOCOMIOTHO TBEpIOE
' TEJO
217 PaBHOBecue TBEPHAOro TeNMa € 3aKPEINIEHHOW OChIO
. BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynec Tena. MI3Menenue umnynsca. IMnynbce cuibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCA
8.20 PeakTuBHOE IBUXKECHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
222 Pabota cun TspkectH, ynpyroctH, TpeHus. CBs3b SHEPTHUH
. 1 paboThI
223 IloreHunanpHas  2Heprus  Tena, MOJHATONO  Haf
' MOBEPXHOCTHIO 3eMJITU
8.24 IToTenumanpHast YHEPTUs CKATOU MPYKUHBI
Kunernueckass osHeprus. Teopema O KUHETHUYECKOM
8.25
SHEPIUU
8.26 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPTUun
[TpakTrueckue pabOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOIBbKEHUsS OpyCcKa WK
JNBIKEHHsS ~ [IApMKa 1O  HAKJIOHHOM  IIJIOCKOCTH.
Omnpenenenne yckOpeHUs Tenla INMpPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW TNTIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYyTM OT BPEMEHM IIPH
227 PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.

IIpoBepka THUIOTE3Bl: €CIM HIPU PAaBHOYCKOPEHHOM
JBM)KEHUM 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak
psAA HEUYETHBIX YMCEJl, TO COOTBETCTBYIOIINE MPOMEKYTKHU
BPEMCHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMaJIbHOTO JaBJICHHUS. Onpenenenne

KodpduureHTa TpeHUs cKonbxkeHus. OmnpeneneHue




KECTKOCTU MPYKUHBI. OnpesieneHre paboThl CUIIBI TPEHUS
IIPY PaBHOMEPHOM JBW)KCHHMH Teja IO TOPU30HTAIBHON
noBepxHocTu. OnpezeneHne paboThl CUIIBI YIIPYTOCTH IPU
noabéME Tpy3a C HCIONB30BAHMEM HENOABMKHOTO M

MOJABUKHOTO OJIOKOB

duznyeckue SBICHUSA B npupoac: NpujrBbl U OTJIUBBHI,

8.28 nBrokeHue 1iaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE
JBUYKEHUE KUBBIX OPTaHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CIMAOMETP,  JATYUKHU
' MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI
MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
91 KonebarenpHoe nBrxkenne. OCHOBHBIE XapaKTEPUCTUKH
' KoJIeOaHUI: TIEpUO/I, YaCTOTA, aMILTUTY/1a
97 MaremaTuueckui u NPYKUHHBIN MasITHUKH.
' [IpeBparieHue SHEPTUU IpU KOJIEOATEIHHOM JBHKEHUN
93 3aryxatomue KojeOaHus. BbIHYXIeHHbIE KoeOaHUs.
' Pe3onanc
Mexannyeckne BOJHBI. CBONCTBa MEXAaHWYECKHUX BOJIH.
94 [IpononbHbie W mMoOmNEpevHble BOJHBL. JlnMHA BOJIHBI U
' CKOpPOCTh €€ pacmnpocTpaHeHusi. MexaHuyecKkue BOJIHBI B
TBEPAOM TelIe, CEICMUUECKHUE BOJIHbI
9.5 3Byk. [')poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTrueckue pabOTHI:
Omnpenenenue  4acToThl W mepuoja  KoieOaHui
MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenue  4acToThl W nepuoja  KoiebaHuit
MPYXUHHOTO MasTHUKA
97 HccnenoBanne  3aBUCHUMOCTH  Iepuoja  KoseOaHui

MOJBEIIEHHOT0 K HUTUH TIpy3a OT JJIMHBl HUTH.
HccnenoBanue  3aBUCUMOCTH  IEepUoja  KoseOaHWUi
MPYXKUHHOTO MasiTHUKa OT Macchl rpy3a. I[IpoBepka
HE3aBHCUMOCTH nepuoaa Kose0aHui rpysa,

IMOABCIICHHOIO K HHMTH, OT MACChl Ipy3a H JKECTKOCTHU

npyXuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs




duznyeckue SBICHUS B npupoac: BOCIPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,
LlyHaMH, 3X0
9.9 TexHudeckne yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yIIbTpa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTPOMaFHI/ITHOG I10JIE. QHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaa 351eKTPOMAarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas mnpupoja cBera. CKOpPOCTh CBeTa.
' BonHoBBIE CBOCTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOUITBEHOTO Tele(oHa
dusnueckue SBIEHUS B MpPHUpPOJE: OHMOJIIOTHYECKOE
10.5 NEUCTBUE BUAUMOTO, yIbTparOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIB30BAHMUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSA3HU
CBETOBBIE ABJIEHUA

11

11.1

JIyueBas monens cBera. MIcTouHMKH cBETa

11.2

IIpssMOnMHENHOE pacIpOCTPAaHEHHUE CBETA

11.3

OTtpaxenne cBeta. [Imockoe 3epkano. 3aKOH OTpaKEHUs

CBCTa

11.4

[Ipenomnenue cBera. 3akoH npenaomiieHus ceera. [loaHoe

BHYTPEHHEE OTpak€HUE CBETA

11.5

JInnza. Xon ydeit B 1MH3e

11.6

Onrtuyeckast cuctema (Qoroamnmapara, MHKPOCKONA |

TCIICCKOIIa

11.7

I'maz kak onTudeckas cucrema. biau3opykocts U

AaJIbHO30PKOCTH

11.8

Paznoxxenue Genoro ceera B criekTp. OmnbiThl HproTOHA.

Cnoxenune CIICKTPAJIbHBIX IIBCTOB. HI/ICHepCI/IH CBCTa

11.9

[TpakTuyeckue pabOTHI:




HccnenoBanne 3aBUCUMOCTH yTJia OTPAXKEHUSI CBETOBOTO
Jy4a OT yIJia najeHusl.

N3ydeHne xapakTepUCTUK HW300paKeHUS TIpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanue  3aBUCUMOCTH  yrja  IIPEJIOMIICHHS
CBETOBOTI'O Jy4a OT yIJja MaJieHUusl Ha TPaHUIle «BO3IYX —
CTEKJIO».

[Tonyuenne wu300pakeHU C TMOMOIIBIO COOMPAIOIICH
JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSHHS U ONTHYECKOMN CHITBI
coOuparoIei JTMH3HI.

OnbITHI 11O Pa3JIOKEHUIO OEJIOTr0o CBETa B CIIEKTP.

OneITbl MO BOCHPUATUIO LBETA NPEIMETOB MpPU UX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

®dusnyeckue sBJICHUS B npupoje: 3aTMeHus CoiHia u

11.10 JlyHb1, 11BETA TEII, ONTHYECKHE SIBICHUS B aTMOcdepe (1[BeT
HeOa, pedpakius, paxyra, MUPax)

™t TexHUYECKHE YCTPOUCTBA: OUKH, IEPUCKOII, poToanmapar,

' ONTUYECKUE CBETOBO/IbI
KBAHTOBEBGIE ABJIEHUA

1 Oneitel  Pesepdopna w 1utaneTapHass MOJENb aToMa.
' Mogens aroma bopa

192 Ucnyckanne u morjoiieHue cBeTa aToMoM. KBaHTEHIL
' JIuneityaTeie CIEKTPhI

12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs

oy Crpoenne atomHoro sigpa. HykinoHHas Moaenb aTOMHOTO

12 . sapa. M3oTonsl

125 PagnoaktuBubeie mnpeBpawmenus. llepuox mnomypacmnana
' aTOMHBIX sI7Iep

126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO U
' MacCOBOT'0 YHCET

12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl ¥ SHEPTUU

18 Peakuuu cunte3a u aeneHus saep. McTouHUKM 3HEpruun

CouHiia 1 38631




Snepnas  oHepreruka. [lelicTBue  paguOaKTUBHBIX

129 M3JIy4€HUH Ha )KMBbIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
HaGmioneHne CIJIOMIHBIX ¥ JIMHEWYaTBIX  CIIEKTPOB
1210 W3IIy4ECHUS.
HccnepoBanue TpekoB: U3MEPEHUE PHEPTUU YACTHUIIBI O
TOopMO3HOMY TTyTH (110 poTorpadusim).
N3mepenue pagnoakTuBHOTO (hoHA
dusnueckue SBICHUSA B  IPUPOJAE: ECTECTBCHHBIN
1211 paanoaKkTUBHBIN (DOH, KOCMUYECKHE JIYUH, paJHOaKTUBHOE
' U3IIy4eHUE MPUPOTHBIX MUHEPAJIOB, nefcTBUe
PaANOAKTUBHBIX U3yYEHUN Ha OPraHU3M YEJI0BEKA
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D ITO ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTam
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszopanust Ha ocHoBe PT'OC

[Tonnmanne poau  Gu3MKM B HAYYHOM  KapTHHE  MHPa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U U
M03HABAEMOCTH SIBJICHUM MPHUPOABI, O POJIU IKCIEpUMEHTa B (hU3HKE, O
crucreMooOpasyromeil ponu (GU3MKKA B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTUH, 00 3BOIIONUU (HU3UUYECKUX 3HAHUM U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAy4YHOU KapTUHE MUpPA, O BKIAJE POCCUMCKUX
U 3apyOeKHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAyKH, OOBSICHECHHUE

MIPOLIECCOB OKPYKAIOLIEr0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHus 0 BUJAX MaTepuu (BEIIECTBO U IMOJIE), O IBWKEHUHU KaK criocode
CYIIECTBOBAHUS MAaTE€PHUU, 00 aTOMHO-MOJIEKYJIIPHON TEOPHH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBJICHUM IPUPOABI (MEXaHUUECKUX,
TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pa3iIuyarhb
SIBJIGHUS 110 OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX  JlaHHOe  (U3MyecKoe  sBICHHME;  YMEHHE
pacrio3HaBaTh MpPOSBICHWE M3YyYCHHBIX (U3NUYECKUX SIBICHHHA B

OKpY’KaIoIlleM MUPE, BBIIEISS UX CYILIECTBEHHbIE CBONCTBA (MIPU3HAKH)

Bnanenue ocHoBaMM NOHSTHMHOTIO ammnapara i CUMBOJIUYECKOIO SI3bIKa
(GU3MKM ¥ HUCTOJIb30BaHUE MX Ui pElleHUs y4yeOHBIX 3ajayd; yMEHHE
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKHUE SBICHHUS U IPOIECCHI,

UCTOJb3Ys GyHIaMEHTaIbHbIE U SMIIMPUYECKHE 3aKOHbI

VYMeHnune onmceIBaTh HU3Y4YCHHBIC CBOMCTBA TEN U (1)I/ISI/ILICCKI/IC SABJICHUS,

UCTIOJNB3YS (PU3HUECKUE BETHUNHBI

Brnanenue ocHOBaMHM METOJOB HAy4YHOrO TMO3HAHUS C YYETOM
coOmroieHnsT TIpaBujl 0€30MacHOTO Tpynaa: HaOoAcHUE (DU3NISCKUX
SIBJICHUI:

YMEHHE CaMOCTOSATEIIbHO COOMpaTh SKCIEPUMEHTATHHYIO YCTAHOBKY 3
JaHHOTO Habopa 00opyIOBaHUS IO HHCTPYKIIUH, ONUCHIBATH XOJI OTBITA

1 3aIlUCBIBATh €r0 Pe3yJabTaThl, (POPMYINPOBATH BHIBOJIBI;




MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHHH (PU3MUECKUX BEITUYMH:
yMEHHE IJaHUPOBaTh  HM3MEPEHHs, CaMOCTOSITENIbHO  COOMpaTh
HKCHEPUMEHTAIBHYIO YCTAaHOBKY 110 MHCTPYKIIMHU, BEIUUCIIATH 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh TOJy4YEHHBIE pE3YIbTaThl C Y4ETOM
3aIaHHOM MTOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

MPOBEJEHUE  HECIOXKHBIX  OKCIEPUMEHTAIBbHBIX  HCCIEeOBaHUM;
CaMOCTOSITENIbHO ~ COOMpaTh  SKCIEPHUMEHTAIBHYIO  YCTaHOBKY U
MPOBOAUTH HCCIIEIOBAaHUE 110 MHCTPYKIMH, MIPEACTABIAThH MOTYyYSHHbIE
3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHJAC TaOMUIl U TpaduKOB,
YUUTHIBaTh  MOTPEIIHOCTH, JeJaTb BBIBOJABI IO  pe3ylbTaraM

HUCCICIOBaHUA

IlonuMaHue  XapakTEpHBIX  CBOMCTB ¢usnyeckux  Moueneu
(MaTepuanbHasi TOuka, aOCONMIOTHO TBEPAOE TEIO, MOJETH CTPOCHHS
ra3oB, >KMJIKOCTEH W TBEPABIX TeN, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHAsi MOJeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATb HX s

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMeHue o0bACHATH (PU3NIECKHE POLIECCH U CBOMCTBA TeEll, B TOM YHUCIIE
U B KOHTEKCTE CHUTyal[Mil MPaKTHKO-OPHUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BBIABIATL MNPUYHUHHO-CICACTBCHHLIC CBA3U U CTPOUTH
O0OBSCHEHHE C OMOPOM HA M3y4YEHHBIE CBOMCTBAa (PM3MUECKHUX SIBJICHUH,

(bI/I3I/I‘IeCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemarb pacuéTHble 3amaun (Ha 0aze 2 — 3 ypaBHEHHN),
UCTIOJB3Ys 3aKOHBI  (POPMYIIBI, CBS3BIBAIONINE (PH3HMUECKUE BEIIMIHHEI,
B YacTHOCTHM, 3alMChIBaTh KpaTKOE YCIOBHE 3a/lauM, BBISIBISATH
HEJIOCTAIOIINE JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE
st e€ pelIeHHs, WCIOJNb30BaTh CIPAaBOYHBIC JaHHBIC, MPOBOIHUTH
pacyéTbl W OLIGHWBATh pPEAIMCTUYHOCTH IIOJyYEHHOTO 3HAYCHUS
(bU3NYECKOil BETMYUHBL, YMEHHE ONPENEISITh Pa3MEPHOCTh (PU3NIECCKOM

BEJIMYUHBI, [I0Jy4YEHHOH IIPU PELICHUH 3a1a41

YMmenune XapaKTCPU30BaATh IMPUHIUITBI HeﬁCTBHH TEXHUYCCKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX HPUOOPOB, W IMPOMBIIUICHHBIX
TCXHOJIOTHUYCCKUX IMPOHCCCOB IO HUX OINMUCAHUIO, UCIIOJIb3yd 3HAHHUA O
CBOMCTBax (u3Mueckux SABJICHUH U HeoOXomumple (QuU3NUECKHE

3aKOHOMEPHOCTH




10

YMeHne UCIoJIb30BaTh 3HAHUA O (1)I/I3I/I‘-IGCKI/IX ABJICHUSX B HOBCGI[HGBHOﬁ
KU3HH )19 o0ecriedeHus: 0€30MacHOCTH MpU OOpAIIeHUH C OBITOBBIMHU
npubopaMu M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/10pOBBS U
COOJTIOJICHHSI HOPM DKOJIOTHUECKOTO TIOBEJICHHS B OKPYKAIOIICH cpene;
MOHMMaHHE HEOOXOJUMOCTH TPUMEHEHUS TOCTIKEHUH (GU3UMKU U

TEXHOJIOTHH JIJIs1 PaIlMOHAILHOTO MPUPOIOTIONIE30BAHUS

11

OnbIT moucka, NpeoOpa3oBaHUs W TNPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKAaHUS C HCHOJIB30BAHHWEM HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHME OLEHHMBATH JIOCTOBEPHOCTh
MOJIy4eHHOW WHGOpMAllMd Ha OCHOBE WMEIONIUXCS 3HAaHUU U
JOMOJHUTEIbHBIX HICTOUHUKOB; YMEHHUE UCIIO0Ib30BaTh IIPH BHIIIOJHEHUN
yueOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO JUTEpaTrypy (U3HUecKoro
COJZIepKaHus, CIPaBOYHBbIE MaTepualbl, pecypcsl ceTH VHTepHerT;
BlajeHHe Oa30BBIMH HaBBIKAMU NpeoOpa3oBaHUs HHPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B APYTIyl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
MUCHbMEHHBIE M YCTHBIE COOOLICHMS Ha OCHOBE HH(pOpManuu U3

HECKOJBKHUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1  MEXAHHWYECKUE ABJIEHWA

Mexanuueckoe  ABM)KeHHME. MarepuanpHas  Touka. (Cucrema  oTcyéra.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

1o PaBHoMepHOe u HepaBHOMepHOe nBuxkeHue. Cpennsisi ckopocTs. Dopmyna s
BBIUUCIICHUS CpellHEl ckopocTh: v = S/t

PaBHOMEpHOE TPSIMOIMHENHOE IBUKEHHE. 3aBUCUMOCTb KOOPAMHATBHI Tela OT

BPEMEHH B CIy4yae paBHOMEPHOTO IPSIMOJIMHEHMHOTO IBHKEHUS:

L3 x()=x, +vu/t
I'padyku  3aBUCUMOCTH OT BPEMEHHU Uil TPOEKLUUU CKOPOCTH, MPOCKIHH

NepeMenIeHus, MyTH, KOOPIAUHATHI IPU PAaBHOMEPHOM MPSIMOJIMHEHHOM JABHKEHUN

3aBUCHUMOCTh KOOPJIMHATHl Tella OT BPEMEHH B Ccllydae pPaBHOYCKOPEHHOIO

(] iy

S =v, #f+a,*
MPSAMOJIMHEHHOTO JIBUKEHUS

@opmysbl UIsl MPOEKUUU MEpEeMElIEeHUs, MPOEKUHUH CKOPOCTH U IPOEKLUHU

YCKOPEHHUS ITPU PABHOYCKOPEHHOM IPSAMOJIMHEWUHOM JIBUKECHHMU:

2
1.4 s (D=, t+a, %
U_\'('f) =Upy T4, 1,
a. (f)=canst,
UI.T: - l')1.'f2 =2{.'_T.S'_T
I'paduku 3aBUCHMOCTH OT BpPEMEHH JJs MPOCKIUH YCKOPEHUS, HPOCKIHH
CKOPOCTH, TIPOCKIIMH TEPEMEIICHUS, KOOPAWHATHI TPH PaBHOYCKOPCHHOM
HpHMOHHHeﬁHOM ABHUKCHUUN
CBoOomHoe majgeHue. Popmysibl, OMUCHIBAIOIIME CBOOOTHOE TMaJcHHE Teia 0
Ls BEePTHKAIH (JIBHKCHHE TeJla BHU3 WM BBEPX OTHOCHTEIHHO MTOBEPXHOCTH 3EMITH).
" I'paduku 3aBECHMOCTH OT BPEMEHH JUTSl IPOCKIIHH YCKOPEHHS, IPOCKIIHH CKOPOCTH
U KOOPAWHATEI ITPpHU CBO6OI[HOM naacHu TEjia 1Mo BEPTUKAIU
L6 CKOpoCTh pPaBHOMEPHOI'O JBHIKCHHS Tejla 10 OKpYy)KHOCTH. Hampapienue

CKOPOCTH.




@opmyna A8 BBIUUCIEHUS CKOPOCTH YEpe3 pPaJuyC OKPYKHOCTH M IEPUOJ

oOparnieHus:
b= 2R
T
LlenTpocTpeMuTenbHOe  yCKOpeHue. HampapiieHHe  EeHTPOCTPEMHTEIBHOTO
2
a. — L
iR

yckopenus. @opmyra 115 BBIYUCICHUS YCKOPEHUSI:

dopmyna, CBA3BIBAIOIAS IEPUO U YACTOTY OOPALICHUS:

vl
T

1.7

Macca. IInotHocts BemecTa. @opmyia i BBIYUCICHUS IIJIOTHOCTH:

_m
vV

1.8

Cuina — BexkTopHas ¢puzudeckas BenndnHa. CI0KeHHE CHT

1.9

SBnenune unepuuu. [lepsriit 3akon HeroToHa

1.10

. F=m-da
Bropoii 3akoH HeroTona:

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha

TEJI0

1.11

o o Fyy=-F,
B3aumoneiictue ten. Tpernii 3akoH HeroToHa:

1.12

TpeHue Mokost U TpeHue CKoybkeHus. Popmysa A BHIYUCICHUS MOJYJIS CHJIbI

F_=u-N
Hp=H
TpeHI/IH CKOJIBKCHUA .

1.13

Hedopmarnuss tenma. Ynpyrue u Heynpyrue Jnegopmanuu. 3aKkOoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOTI'O TATOTCHUS:

My -1,
F=¢g.—1 2
R
Cuna 1spkecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSL.
dopMyia 7151 BEIYUCICHUSI CHITBI TSHKECTH BOJIM3HM ToBepXHOCTH 3emun: F = mg.
JiBmxenue mianet Bokpyr Connua. IlepBas kocMudeckast CKOpOCTb.

HeBecoMocTh 1 neperpysku




=mo
1.15 Nwmmynbe Tena — BekTopHas (pu3ndeckas BeIMUnHa.

Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmynbsce cuisl

3aKOH COXpaHEHMs UMITYJIbCA JUISl 3aAMKHYTON CUCTEMBI TEN:
1.16  p=mmU, +m,U, =const

PeakTuBHOE NBUKEHUE

Mexanunueckast pabota. @opmyiia sl BBIYUCICHUS PaOOThI CHIIBL:

A=Fscosct

1.17 Mexannueckas MOITHOCTE:

Kunernueckas n MOTCHIHAaJIbHAas SHCPIrusl. d)opMyna JJIs1 BBIYMCIICHUSA

KUHETUYECKON DHEPIUH:
H!Uz

118 Ex=—F—

" 2

Teopema o kuHeTHUECKOM YHEPTUN. DOpMyJia ISl BBIYUCICHUS TOTEHIUATIBHOMN

N EF =mgh
SHEPTHH Tella, TIOAHIATOrO Hal 3eMITEi:

E=E;.+E
r
Mexanuyeckas dJHEeprus:

1.19 3akoH coxpaHEHHs MEeXaHW4YeCKOW sHeprun. PopmMyia s 3aK0OHA COXPaHEHUS
MEXaHUYECKOU YHEPTUU B OTCYTCTBUE CUII TpeHus: £ = const.

[IpeBparieHne MEXaHUUECKOW SHEPTUH MPU HATUYUH CUJTBI TPEHHUS.

ThIE MEXAHU3MBIL. «30JI0TOE MPABUJIO)» MEXAHUKH.
IIpocThele MexaHn3 30JI0TOE TIPABHUIIO» MeXa
Peruar. Moment cunsl: M - Fl.
M +M, +..=0
1.20 VYcnoBue paBHOBECHS pblyara:
[ToaBmxHBIN 1 HeOABWKHBIN O0510kH. KITJI mpocThix MEXaHU3MOB,
n= Aﬂmes.ﬂaﬂ

A‘-S&TPEHH

JlaBrienune TBEPIOTO TENa.

CDopMyna JJIA BBIYUCJIICHUSA JaBJICHUA TBépI[OFO TCa:

|

JlaBnenue raza. ATMocdepHOoe TaBiIcHUE.




FI/I,Z[pOCTaTI/I‘-IGCKOG JaBJICHUC BHYTPH KUAKOCTH.

p=pgh+p_,

dopmyra 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

1.22

3akoH [lackans. ['mapaBnudeckuil mpecc

1.23

3akon Apxumena. Dopmyna IS ONpeNeNeHHS BBITAJIKUBAIONIEH CHIIBI,

F A T pgVv
,HeI/ICTByI'OH_IeI/I Ha T€JI10, HOpr)KeHHoe B XXUIAKOCTH UJIH I'a3:

YcaoBue miapanus teia. [lnapanue CYAO0B 1 BO3AYXOIIABAHUC

1.24

Mexanunueckue kojaeOaHus. AMIUTUTY/A, TIEPUO] U YacToTa Kojebanuii. opmyia,

CBSI3BIBAIOIIAS YACTOTY U MEpUOJI KojeOaHuH:

1.25

MaremaTuueckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHEpruu mnpu

KOJIE0ATEIIbHOM ABUXCHUN

1.26

3aryxatomue konebanus. Bernyxnenusie konedanus. Pesonanc

1.27

Mexanuyeckue BOJHBI. [IpomosbHbIE M TONEpeyHbIE BOJHBI. JlIMHA BOJIHBI U

CKOpPOCTb PaCIIPOCTPAaHEHUs BOJIHBIL: h=v-T

1.28

3ByK. I'poMKOCTh 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKOBOW BOJIHBI HAa TPAHULIE JBYX

cpen. Uudpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomol

N3mepeHnne cpenHell NJIOTHOCTM BEIIECTBA; APXHUMEIOBOM CHIIBL, KECTKOCTH
NPYXHUHBL, KOOPQPUIIMEHTa TPEHUSI CKOJbXKEHHs; paOOThl CHUJIbI TPEHUS, CHUIIbI
YIIPYTOCTH; CPEIHEW CKOPOCTH JABMXXKEHHMS OpycKa MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHus: OpycKa MpH JABHKEHUHU MO0 HAKJIOHHOW MJIOCKOCTH; YacTOTHI U MEpUoa
Kole0aHUH MaTeMaTH4YecKOro MasTHUKA; YacTOThl M TMepuojaa KoJjeOaHHi
MPYXUHHOTO MasiTHUKA; MOMEHTa CUJIbI, JEHCTBYIOIIErO Ha pblyar; paboThl CUIIbI
YIIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBIO HETIOABMKHOTO OJI0Ka; pabOThI CHIIBI
YIOPYTOCTH NPHU NOIBEME Ipy3a C MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCMOCTH apXUMEIOBOM CHUJIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CHIIBI OT MACChI
T€Jla; CUJIbl TPEHUS CKOJIBXKECHHUSA OT CUJIbl HOPMAJIBHOIO [ABJIEHHUS U OT poOAa
MMOBEPXHOCTH; CHJIBI YIPYTrOCTH, BO3HHUKAIOWIEH B TMPYXHHE, OT CTEHEHU
neopManuu MpyKUHBI, YCKOpPEHUs OpycKa OT yIJla HaKJIOHA HAaIpaBIISIOLICH;
nepuoja (4acToThl) KoJIeOaHUM HUTSHOTO MasTHHKA OT JJIUHBI HUTH; MEepuoja

KoJieOaHUH TPY)KUHHOTO MasTHUKAa OT MAacChl Ipy3a M JKECTKOCTU MPYKUHBL;




HUCCIICA0OBAaHUC HC3aBUCUMOCTHU IICPUOJa KoJIe0aHMI HATSIHOIO MasgTHHUKA OT MacCChI

rpy3a. [IpoBepka ycrnoBusi paBHOBECHsI ppryara

Qusuueckue s61eHUsA 6 npupooe: IPUMEPHI IBUKEHUS C PAa3IMUYHBIMU CKOPOCTAMHU
B JKMBOW M HEXMBOH IPUPOJIE, ACUCTBUE CUIIBI TPEHUs B NPUPOJE U TEXHUKE,

INPpUJIKWBBI W OTJIHMBBI, ABHXCHHUC IIJIAHCT ComHeuynoin CUCTEMBI, PCAKTUBHOC

130 JBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIIOBEKa, BIUSHUE aTMOC(HEpPHOTO
JABJICHUS Ha KMBOW OpPTraHHW3M, TUIABaHUE PHIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIUJOMETP, AATUUKU TOJOXKEHHS, PACCTOSHUS U
YCKOPEHHS, JTUHAMOMETpP, TMOJIIUIHUKHA, PAKEThl, pblYar, MOABUXKHBIA H

131 HEMOJIBIKHBINA OJIOKM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOIMIAIONTUECS COCY/bI, YCTPOHCTBO BOJOIPOBOMA, THAPABINYECKUMA TIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMETp, IXOJOT,
WCIIOIH30BaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSI BELIECTBA.

2.1 | Mopnenu TBEPAOTO, IKUIKOTO H Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

27 JIBrokeHue yactuil BemiecTa. CBsi3b CKOPOCTH JIBHXKEHHS YACTHULL C TEMIIEPATYPOH.

" BpoyHOBCKOE ABIKEHHE, THbBY3Hs

2.3 | CMauuBaHUE U KaMWJUIAPHbBIC SABJICHUS

2.4 | TemoBoe paclIUPEHHE U CHKATUE

2.5 | TennoBoe paBHOBecHE

26 Bayrtpennss sueprus. PaGora u Temonepenada Kak CIOCOObI W3MEHEHUS

' BHYTPEHHEHN dHEPrUuu

2.7 | Bupapl Tenionepeaadr: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3TYYEHUE
Harpesanue u oxnaxnenue tena. KoanuecTBo TemIOTH. Y AenbHas TEMI0EMKOCTD:

2.8

O=am(t,—1,)
3aKOH COXpAaHEHMsI PHEPTrUU B TEIUIOBBIX MpoOlieccax. YpaBHEHUE TEIIOBOTO

2.9 ; | Q1+Q2 1 =0
ajlaHca:

Ucnapenue u konjaeHcauus. V3MeHEHHWE BHYTPEHHEW OJHEPIMM B IIPOLECCE

2.10 ucnmapeHus W KOHJeHcaluu. KumneHue KUIKOCTH. YIelbHas TeruioTa

napoo6OpazoBauus: L = O/m




2.11

Bnaxnocts Bo31yxa

[InaBnenue u kpucraumsanus. VisMmeHeHne BHyTpEHHEN SHEPIUU IIPU IJIaBICHUU

2.12 Y
Y KpUCTAJUTM3aLUU. Y eNIbHAas TEIUI0Ta IIaBICHUS: m
13 BuyTpeHnHss sHeprus cropaHus TOIUIMBA. Y JeNbHAs TEIUIOTa CrOpaHus TOIUINBA: ¢
. = (Q/m
2.14  Tlpunanuns paboTsl TeruioBbix apurareneit. KIT/[ TermoBoro npuraremns
IIpaxmuueckue pabomol
N3mepenne yaenbHOM TEMIOEMKOCTH METALNIMYECKOTO LUJIMHIPA; KOJIUYECTBA
TEIUIOTHI, IIOJTYYEHHOTO BOJIOM KOMHATHOM TeMIepaTyphl (PUKCUPOBAHHOW MAcCCHI,
B KOTOPYIO ONYILIEH HArpeThlii LHWJIUHJIpP; KOJIUYECTBA TEIUIOTHI, OTIAHHOIO
2.15 HarpeTbIM HWIMHIPOM, MOCJE OMYCKaHUsA €ro B BOAY KOMHATHON TeMIepaTyphl;
OTHOCUTENIbHOM BJIQXXHOCTH BO3/yXa; YACIbHOM TEIJIOTHl IUIABICHUS JIbJA.
HccnepoBanne M3MEHEHUs TeMIEpaTypbl BOJAbl IMPHU PA3IUYHBIX YCIOBUSAX;
SIBIICHUSI TETIOOOMEHA TPU CMEIIMBAHUU XOJIOJHON U TOpsiueil BOJBI; Mpoliecca
HCIIapeHus
Qu3zuyeckue sA61eHUs 6 npupode: TIOBEPXHOCTHOE HATSHKEHHE U KaNMWJUISIPHBIE
2.16 sBneHWs B IpUpOJE, KpPHUCTALUIBl B Ipupone, usnydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHL, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea.: KalWUIAPbI, IPUMEPBI MCIOJIb30BAHUS KPHUCTAIJIOB,
517 KUJKOCTHBI TEPMOMETp, NATYMK TEeMIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPHI, IICUXPOMETpP, MapoBas TypOWHA, JBHUraTellb BHYTPEHHETO
cropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DOmnexrtpuzauus Ten. [IBa BUIa 3JIEKTPUUECKUX 3apsiioB
3.2 BsaumopaeiicTBHe 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
34 DnekTpuyeckoe mojie. Hanpspk€HHOCTh  AnekTpudeckoro mojd.  [Ipunimn
| CYNepHO3HIHH IEKTPHUECKUX moneii (Ha Ka4eCTBEHHOM yPOBHE)
15 Hocurenn »snekrpuueckux 3apsAnoB. JleWcTBUE 3JIEKTPUYECKOrO IO Ha
" sekTprdeckne 3apsiabl. [IPOBOIHUKH U AMAIEKTPHKHA
36 [TocTosHHBIN 35eKTpUYecKUil TOK. JleHcTBUs anekTpuueckoro toka. Cuia Toka.

Hamnpsoxenue.l = g/t, U = A/q




QHGKTpI/I‘-IGCKOG COIIPOTUBJICHHC. Y,Z[G.HBHOG SJICKTPUYCCKOC COMMPOTHUBIICHUC!

3.7
R =pl/S
3.8 | 3akon Oma nyst yuacTtka snekTpuueckoit nernu: I = U/R
[TocnenoBarenbHOE COCTUHEHHE POBOHUKOB
I, =1,. U=U,+U,. R=R, +R,
3.9 IlapannenbHOE COETMHEHUE IPOBOJIHUKOB PABHOT'O CONTPOTUBIICHHUS:
U, =Uy; I=II+I:;R=%.
CwMmeniaHHbIe COCTMHEHUS TTPOBOTHUKOB
3.10 Pabora u MOLTHOCTH 3JeKTpUUecKkoro Toka. 4 = Ult, P = Ul
2
3.11 O=I"-R-t
3akon Jlxoynsa — Jlenma:
312 OnbiT Opcrena. MarHuTHoe mMoJjie OPSIMOTO TMPOBOAHUKA € TOKOM. JIMHMUM
' MAarHUTHOM MHIAYKLIIHHU
3.13  MaruuTHOE I10JI¢ IIOCTOSHHOrO MaruuTa. B3auMoieicTBHE IOCTOSHHBIX MAarHHUTOB
3.14 | JlelicTBUE MarHUTHOTO MOJIsI HA IPOBOAHHUK C TOKOM
3.15 Omnbitel @apajnes. SABneHue 35eKTpoMarauTHoM UHAyKIuuU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
N3mepenue AIEKTPUUYECKOTO COMPOTHUBIICHUS  PE3UCTOPA; MOIIHOCTH
AIIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.
UccnepoBanue 3aBUCUMOCTH CHJIBI  TOKA, BO3HHUKAIOIIETO B IMPOBOJHHKE
316 (pe3ucTophbl, JaMIIOYKa), OT HAMPSDKCHHWs] Ha KOHIIAX TPOBOJHUKA; 3aBUCHMOCTH
' COMPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, IJIOIIATU €ro MOMNEPEUYHOIro CEYEHUs U
YACIBHOTO COMPOTHBIICHHUSI.
[IpoBepka mpaBuna sl AJIEKTPUUYECKOTO HAMPSDKEHHUS MPH MOCIEI0BATEIbHOM
COCIMHCHUHW TPOBOJHHMKOB; TpaBWIa JUIsl CHUJIBI AJICKTPUYECKOTO TOKa IMpH
napajuieJIbHOM CO€IMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3zuueckue s6leHUs 8 nNpupooe: DICKTPUUECKHUE SBJICHHS B armocdepe,
3.17  S1IeKTpUUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JAPEiQ IOJFOCOB,
POJIb MATHUTHOTO TOJISI 1715 )KU3HU Ha 3eMJle, MOJSIPHOE CUSHHE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEpMETp, BOJIBTMETp, peoCTar,
3.18 cuérumk  SIEKTPUUYECKOW  DHEPIHH,  DJIEKTPOOCBETHTEIbHBIC  MPUOOPHI,

HarpeBaTelIbHbIe AMEKTPOIIPHOOPHI (TIPUMEPHI), FNEKTPHUUECKUE MPEIOXPAHUTEIH,




QJICKTPOMAIrHuT, 3JICKTPOABUTATCIIb IMMOCTOAHHOI'O TOKa, 'CHEpATOp MOCTOAHHOIO

TOKa
3.19 DOnextpomMarHuTHbie BOJIHBI. [IIKana 3eKTpOMarHMTHBIX BOJIH
3.20 JlyueBasa mojueinb cBeTa. [IpsamoninHeiiHOe pacipoCTpaHEHHUE CBETa
3.21 3akon otpaxenus cBera. [mockoe 3epkano
3.22 IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 | Jlucnepcus cBeTa
3.4 Jlunza. Xon nydeilr B nuH3e. POKYCHOE paccTOsiHUE JMH3BL. OnTHYeckas cuia
' muH3bl: D = 1/F
3.25 T'na3 kak ontudeckas cucteMa. OnTudeckue mpuoopbl
IIpaxmuueckue pabomol
W3mepeHne ONTHUYECKON CHiIbl coOHMparonield JHH3BL, (DOKYCHOTO PpacCTOSHHSA
coOuparoineii JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB IIPEAMETa U N300paKeHUS,
KOTJIa TpeIMEeT pachoyioKeH B JBOWHOM (OKyce), MoKazaTells MPeTOMIICHUS
3.26 crekna.
HccnenoBanue cBoiicTBa M300pakeHUsI, MONYYEHHOTO C TIOMOIIBIO COOMparoIeit
JIMH3bI; U3BMEHEHHUS (JOKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JINH3; 3aBUCUMOCTH
yrijla MpeJoOMJIEHUsT CBETOBOrO Jiydya OT yIJia MaJIeHHs Ha TPaHULE «BO3IAYX —
CTEKJIO»
307 Qusuyeckue senenus 6 npupooe: 3arMmenus ConHna u JlyHbl, 1BeTa Te,
. OINITHYECKHUE SIBIEHUS B atMoc(epe (uBeT HeOa, pedpakuus, pagyra, MUPax)
308 Texunuueckue ycmpoticmea: OUYKH, TIEPUCKOMN, (QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, raMMa-u3nydeHus. Peakuun anbda-u Oera-
" pacnaza
4.2 | Onsrtel Pesepdopaa o paccessuuro anbda-vactuil. [ImanerapHas moaens aroma
4.3 | CocraB aToMHOTO s1pa. M30TOmbI
4.4 | Ilepuon momypacnaaa aTOMHBIX siAEp
4.5 | SnepHble peakiyu. 3aKOHBI COXpAaHEHUs 3apsJI0BOTO U MACCOBOTO YKCEIl
Qusuueckue A6leHUs 6 Npupode: E€CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,
4.6 | KOCMHUYECKHE JTy4H, PaJUOAKTUBHOE U3ITyUYE€HNE TPUPOJHBIX MUHEPAJIOB, IEUCTBUE

PaAUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4eJI0BEKA




4.7

Texnuueckue ycmpoucmea: CHEKTPOCKON, WHIUBUAYAIbHBIA TO3UMETp, Kamepa

Bunscona, simepHast sHepreTuka




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Hopsin
KOBBI
HOMep

Kparkoe onucanue
3J1IeKTPOHHOI0
00pa30BaTeJILHOI0
pecypca (BKiI4as
CTPYKTYPY,
npeaMeTHoOe
coJep:KaHue u
MeTa/laHHbIe,
NMO3BOJISIOIINE
OIHO3HAYHO
UIEHTU(PUIIUPOBATH
3JIEKTPOHHBIN
0o0pa3oBaTe/ILHbIH

pecypc)

IIpaBoobaaaaresb 3J1€KTPOHHOIO
00pa3oBaTeJIbHOI0 pecypca (HauMeHOBaHUe
OPUINYECKOro JJula Juoo paMuius, ums,
0T4ecTBO (NMPU HATUYMHK) PU3NUECKOTO0 JINIIA,
KOTOPOMY B YCTAHOBJIEHHOM 3aKOHOIATeJIbCTBOM
Poccuiickoii deaepanuu nopsaaKke NPUHALIEKUAT
HCKJIIOUYNTEIbHOE MPAB0 HA 3JIEKTPOHHBbII
o0pa3oBaTe/bHBIN pecypc)

Ccblika ga 0P

duzuka. 7 xiacc

dusuka. 8 xacc

duszuka. 9 xnacc

duszuka. 7-9 Kimaccel

duszuka. 7 xnacc

duzuka. 8 xiace

duszuka. 9 xnacc

dusuka 7 xinace

®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
“I"'ocynapCTBEHHBIN YHUBEPCUTET IPOCBELICHUS

®denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
o0pa3oBaTeNbHOE YUPEXKACHUE BBICIIET0 00pa30BaHUs
“I'ocymapcTBEHHBI YHUBEPCUTET MIPOCBEILICHUS

DdenepalibHOE TOCYIApCTBEHHOE aBTOHOMHOE
00pa3oBaTebHOE YUPEKACHUE BBICIIIETO 00pa30BaHUs
“I'ocymapcTBEHHBI YHUBEPCUTET MIPOCBEILICHUS

["ocymapcTBeHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEeXKICHUE BHICIIETO 00pa3oBaHus ropoa MoCKBbI
“MOCKOBCKHUH TOPOJCKOM MeaarorndyecKum
YHUBEPCUTET

000 “SKnacc”

000 “SKmnacc”

000 “SKnacc”

000 “OK3AMEH-ME/IMA”

eduprosvet.ru/ru

eduprosvet.ru/ru

eduprosvet.ru/ru

mqgpu.ru

https://www.yaklass.ru
/

https://www.yaklass.ru
/

https://www.yaklass.ru
/

https://examen-

media.ru/



https://eduprosvet.ru/ru?ysclid=mv9p5l8j8730807549
https://eduprosvet.ru/ru?ysclid=mv9p5l8j8730807549
https://eduprosvet.ru/ru?ysclid=mv9p5l8j8730807549
http://mgpu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://examen-media.ru/
https://examen-media.ru/

10

11

12

13

14

15

16

17

®dusuka 9 kiacc 000 “OK3AMEH-MEJINA”
AanTUBHBIHA OO011ecTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTH
KOMILTeKC 1o usuke “AUCMAPT”

7 Knacca

A anTUBHBIN 000 “ANCMAPT”
KOMIUJIEKC 10 (hU3uKe

8 Kiacca

A TanTUBHEBIN 000 “ANCMAPT”
KOMILJIEKC 10 (hU3UKe

9 knacca

bubnuoTeka 000 “OK3AMEH-MEJINA”
AJICKTPOHHBIX

00pa3zoBaTeNbHBIX

pecypcoB. Pusuka. 7
kiacc. Harmsinabie
YPOKHU DJIEKTPOHHBIE
y4e0HO-METOTNIECKUE
MaTepuabl

bubnmoreka 000 “OK3AMEH-MEJINA”
AIEKTPOHHBIX

00pazoBaTeNbHBIX

pecypcoB. Dusuka. 8

kiacc. Harnsgoaere

YPOKHU. DIEKTPOHHBIE

y4e0HO-METOTNYECKUE

MaTepUalIbl

bubnmoreka 000 “OK3AMEH-MEJINA”
AIEKTPOHHBIX

00pa3oBaTeNbHBIX

pecypcoB.

®dusuka. 9 kinacc.

Harnsigaeie ypoku

ONEKTPOHHBIE

y4eOHO-METOTMUECKHIE

MaTepuabl

OKO BIIP KHM. 000 “OK3AMEH-ME/INA”
®dusuka 7 Knacc

OKO BIIP KM 000 “OK3AMEH-MEJ/IMA”
duzuka. 8 xiace

O0J1aK0 3HAHUM. 000 «dPN3UKOH”
ITonroroska k OI'D.
dusuka. 9 kiacc

https://examen-

media.ru/

ismart.org

ismart.org

ismart.org

https://examen-

media.ru/

https://examen-

media.ru/

https://examen-
media.ru/

https://examen-

media.ru/?ysclid=mv9tu
cubg884907025

https://examen-

media.ru/

https://physicon.ru/?yscl
id=mv9tzgwoq76241915
3



https://examen-media.ru/
https://examen-media.ru/
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/?ysclid=mv9tucubg884907025
https://examen-media.ru/?ysclid=mv9tucubg884907025
https://examen-media.ru/?ysclid=mv9tucubg884907025
https://examen-media.ru/
https://examen-media.ru/
https://physicon.ru/?ysclid=mv9tzqwoq762419153
https://physicon.ru/?ysclid=mv9tzqwoq762419153
https://physicon.ru/?ysclid=mv9tzqwoq762419153

18

19

20

21

22

23

24

25

26

27

Ousnueckue sBiaenus AO “UznarensctBo “lIIpocBemienne’

8 KJtacc

®usnueckue spieHuss AO “UznarensctBo “IIpocserienue’

9 KJacc

AnanTUBHBIA 000 “AVUCMAPT”
KOMIILIEKC MO
noaroroske k OI'D o

buzuke.

9 knacc

®dusuka 7 000 “CBEPOBPA3OBAHUE”
dusnka 8 000 “CBEPOBPA3OBAHUE”
®dusuka 9 000 “CBEPOBPA30OBAHUNE”
A TanTUBHEBIN 000 “ANCMAPI™”

KOMIUIEKC 10 (hU3HKE

7 xnmacca

AIanITUBHBIN 000 “AUCMAPT”

KOMILJIEKC 110 (hU3uKe

8 Kiacca

A AN TUBHBIN 000 “ANCMAPT”

KOMIUIEKC 10 (hU3HKE

9 knacca

A AN TUBHBIN 000 “ANCMAPT”

KOMILJICKC I10
noarotoske k OI'D o
¢duszuke. 9

KJ1acc

b

b

https://prosv.ru/?ysclid=
mv9tyrikn418318065

https://prosv.ru/?ysclid=
mv9tyrlkn418318065

ismart.org

sbereducation.ru

sbereducation.ru

sbereducation.ru

ismart.org

ismart.org

ismart.org

ismart.org


https://prosv.ru/?ysclid=mv9tyr1kn418318065
https://prosv.ru/?ysclid=mv9tyr1kn418318065
https://prosv.ru/?ysclid=mv9tyr1kn418318065
https://prosv.ru/?ysclid=mv9tyr1kn418318065
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://sbereducation.ru/
https://sbereducation.ru/
https://sbereducation.ru/
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://ismart.org/?ysclid=mv9pguj6cr948504282
https://ismart.org/?ysclid=mv9pguj6cr948504282
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