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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON T'paMOTHOCTA OOYYArOIIUXCSI U OpPTaHU3AMI0 H3YYCHUS
Gbu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OO0yUeHHsI, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
Mo rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, TMOCKOJBKY (HU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIEeIOBAHUS;



HHTCPIIPCTUPOBATh MNAHHBIC W HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbLCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanusx Poccuiickorr ®expepanuu, peamu3yrONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TIO3HaHUs U (HOPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O poiu (U3UKHU ISl Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM (U3UYECKUX MOJENCH, TBOPUYECKHMX U TMPAKTHKO -
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC MCCIICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cdepamu MPoPECCUOHATILHOMN JeATeTLHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue Gu3NUecKuX SBJICHUN C MTOMOIIBIO MOoIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIle BhICOTA
MyCKa.
IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactull BemiecTBa. CBSI3b CKOPOCTH JBUKEHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX U UX aTOMHO - MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue ~ siBmeHWW,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHXKCHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO IBUKECHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIapUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl YMEHBINIEHUS ¥ YBEIMYCHUS JaBlieHus. J{aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Kosdduuuent monesnoro nedctBus (manee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass 3Heprus. KuHeTrnueckas M NOTEHIMAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM ABM)KEHHUU Tella

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO - KHHETUYECKOW TEOPHUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAJUIMYECKMX BELIECTB. YJEJIbHasg TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBebiit 3akoH HproToHa. Broponi 3akoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPTUs CxKaToW NpyuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

CpaBHeHUE TyTeHd M TPAEKTOpUM JBUKEHUS OJIHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUU TEJL.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyJa. MareMaTndecKuid U NPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IONepeyYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoTroHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydeit B coOuparoriei JInHse.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300pakeHUM C MOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespateHus. [lepuon monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPaguOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOTO MOJYJI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia peamu3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenune Qu3MKM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HAIPaBICHO Ha
JTOCTIKCHHUE JIMYHOCTHBIX, METANPEAMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB. llnaHupyemble pe3ynbraTbl ONUPAIOTCA HA BEAYIIUME LEJIEBBIC
YCTAaHOBKHM, OTPaXarlIMd OCHOBHOW, CYIIHOCTHBIM BKJIQJ HU3y4YaeMOH
nporpaMmbl B Pa3BUTHUE JIMYHOCTUH OOyYarollerocs, UX CIIOCOOHOCTH C
HCITIOJIb30BaHUEM 000pyIOBaHUEM IIEHTpa 00pa3oBanus « Touka pocTay.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOTO O0IIETr0 00pa30BaHuUs

y oOyuaroierocsi 0yayT cpopMUpOBaHbl CIAEAYIOLUIUE JIUYHOCTHBIE PE3ylbTaThl B

YaCTH:

e 1) MaTpMOTH4YECKOr0 BOCIIMTAHUA:

e - NPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3ruecKol HayKu;

e - [ICHHOCTHOE OTHOIIECHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX AE€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKUX IIPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCHPUATUE ICTETUUYECKUX KayecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e - OCO3HaHHE IIEHHOCTU (PU3NYECKOW HAYKM KaK MOUIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH

KYJIBTYPBI;

e - pDa3BUTHE HAY4YHOW JIOOO3HATENBLHOCTH, MHTEpeca K MCCIEeI0BaTEIbCKON
NEATEIbHOCTH;

e 5) ¢dopMupoBaHus  KyJbTYpPbl 310POBbI M  JIMOIHUOHAJIBHOIO
Os1aromoJry4ust:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a >XKHM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TPaHCHOPTE, HA JAOPOrax, C 3JEKTPUYECKMM M TEIUIOBBIM 00OpYIOBAaHHEM B
JOMAIIIHUX YCIIOBHSIX;

e - chOpPMHUPOBAHHOCTh HaBbIKa peQieKcuM, MpPU3HAHUE CBOETr0 IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4yeioBeKa;



e 06) TPYAOBOI0 BOCIIMTAHUS:

e - AKTUBHOE y4YacTHE B pPEUICHUM MNPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3aluM, TOpoJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HaIpaBlIeHHOCTHU, TPEOYIOIIMX B TOM YHUCIE U (PUINYECKUX
3HaHWM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALUSI HA MPUMEHEHHE (PU3MYECKUX 3HAHUM [JIs pEleHUs 3aJad B
0o0JIaCTH OKpY’KalollleW cpenpl, TJIAHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOIIEH CPEJIbI;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aMMOJICHCTBUU MPHU BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (HPU3UUYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX;

e - TIOBBIIEHHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

e - MOTPeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX M SBICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTEHTHOCTEH B 00JacTH
busuKy;

e - IUJIAHUPOBAHHE CBOETO PA3BUTHUA B MNPUOOPETCHUH HOBBIX (PUBHUECKHUX
3HAHUI;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e - OIIGHKAa CBOWX JEHCTBUN C Yy4ETOM BIIUSHUS Ha OKPYXKAIOUIYyI Cpeiy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCCACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3UKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMUpOBaHEI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YeOHBIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble Jjornueckue AeiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJIAITh ITPUYUHHO-CJIEICTBEHHBIE CBA3U TMPU H3YYCHHH (PU3NYECKUX
SIBJICHMM U TMPOIIECCOB, JeNaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U MHJIYKTUBHBIX YMO3aKIIIOUEHHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pemeHuss y4eOHOW (U3HUECKOM
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe deiiCTBUS.

WCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY ITUTaHY OITBIT, HECTIOXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3JIUYHbIE METO/bI, NHCTPYMEHTBI U 3alPOCHI PU MOUCKE H
orOope MHGPOPMALIMM WM JIAHHBIX C YYETOM MPEJIOKEHHOW y4eOHOU
dbuznyeckoii 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcTaBiICHUs
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMmHu, lrarpaMmmMamMu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

B Xo0Je OOCYyXJeHus y4eOHOro Marepuasa, pe3yibTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U



BBICKA3bIBaTh WJICH, HAIICJICHHBIE HAa pEIIeHUE 3aJadd W MOJIep)KaHue
O1arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMH JPYTHMX YYaCTHUKOB
Juajora, OOHapPYKUBATh Pa3InIUe U CXOACTBO MO3HUITUH;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTaThl BRIMOJHEHHOTO (DH3UYECKOTO OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIyAIbHOH pa0OThl MNpPH PEIICHHWH KOHKPETHOH (pu3ndeckoi
poOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBPHOCTH, OPTAaHU30BBIBAThH JIEHCTBHUSI
mo e¢ OCTIKCHHIO: pacHpeleisaTh POJH, OOCYKIaTh MPOIECCH H
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJIHSATH CBOIO YacTh pabOThI, TOCTUTass KAYECTBEHHOTO pe3yJibTaTa I1o
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYyTAMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM yUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PEIieHUsT (PU3MUECKO 3aJaun W
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJI€ CIOpa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeAMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0JIEHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMsI BellecTBa (TBEpHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAECUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (auddy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpallleHusl, Tepejada JaBi€HUS TBEPABIMU TelaMH, >KUAKOCTIMH U
razamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, IpeBpalleHus
MEXaHUYECKON SHEPruH) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’>KalIlleM Mupe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B NPUPOJIE:
OpUMEPHl JABMXKEHUS C Pa3jIMYHBIMU CKOPOCTSMU B JKUBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKHM) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3Ys
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tena, CWJla TpEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI SHEPrus), MpU ONUCAHUM MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEJIMYUH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C JIPYTUMHU BEIHMUYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecUs phiuara (0Js10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUld IPAKTHUKO - OPUEHTHUPOBAHHOI'O XapaKTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIACIATH MPOBEPSIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIETOCS Tejla OT BPEMEHM [JBHXKCHUS TENA, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH TeJa, OT IyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPEeAJoKEHHOMY IIaHy, (HKCHpOBATH
pe3yNbTaThl MOJTYYCHHOW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAbI,
pecypchl cetd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJIMYHO JAenaTh KpaTKUe COOOLIEHHsSI O pe3ysbTaTax HpPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANWUISPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIACBAaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKHUX  SBJICHUM B
OKpY)KarolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHUI;



OTUCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PU3NUECKUE SIBICHUS, UCTIOIB3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), INpU ONHCAHUM MpPaBWIBHO  TPaKTOBATh
(¢u3nYEeCKUi CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMICTBa Tel, (U3MUECKHE SBICHUS U IPOLECCHI,
WCIIOJIB3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUHYECKOW TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
OPUYUHHO - CIIEJCTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHME U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHajan3a
YCIIOBHUS 3aJadyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3aJauyd, BbIOMpaTh 3aKOHBI U  (OpPMYIIBI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUNA WU
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpU M3JIYYEHUU OT IBETa M3JIydarolled (MOriouaromie)



NOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOABI OT TEMIEPATYPbl KUJIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HAIPSOHKEHUS C MCIOJb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSAMBIX HM3MEPEHUH  (3aBUCHMOCTD
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEHOBATEIIBHOIO M NApPaJUIEIbHOIO  COEIMHEHUUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTHh KOCBEHHBbIE HU3MEPEHUS (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIUUCIISATH 3HAUCHNE BEJINUMHBI,

COOJTI0IaTh MPaBUJia TEXHUKN 0€30MTaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK DJIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢busznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIAKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTEdb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUA W IIYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHET, BiIaieTh NMPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
0000mass wuHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCIE MYOIUYHO MPEACTABISTh PE3YJIbTaTh
MPOEKTHOM WJIM HMCCIEAOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
MPOLIECCOB pachpenensTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHa JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCIICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, edopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus
BOJHBI, 3BYK, WH(PA3BYK W YIbTPA3BYK, JJICKTPOMATHUTHBIE BOJHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CHEKTpPbl UCITyCKaHUS U MOTJOLIEHUs, anb(a, OeTa- U raMma-u3IydeHus,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TNPSAMOJIMHEWHOE [IBUJKEHUE, CBOOOJHOE
naJicHUE Tel, pABHOMEPHOE JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarlollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTpaHEHHUE, OTPAXKEHHE M IMPEIOMIICHHUE
CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
IPWINBBI U OTIUBHI, ABMKEHUE MIaHeT COJTHEYHOU CHCTEMBI, PpEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3€MIICTPSICEHHE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3Ty4YEHUE
OPUPOAHBIX MMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€A M (PU3MUYECKHE SIBJICHUS, UCIOIb3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Tejla, HMIIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYXKUHBI, KHHETHYECKas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJT U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBlI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCT€ CHUTyallUld IPaKTUKO - OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHU, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pematy pacyéTHblE 3adaud (ONUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpsJIKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpOCTPAHCHHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
cCpeqHee 3HAUYCHHE U3MepsAeMOill BelauuuHbl ((POKycHOE paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);



OPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DM3MUECKHX BEJIMYHUH C
WCIIOJB30BaHUEM MPSIMBIX H3MEPEHHUI (3aBUCUMOCTh IMYTU OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb M YCKOPEHHE Tejla TIpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomied JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUYECHHME BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHash MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMNUCaHUS (B TOM YHCIIE:
CIUZOMETP, MATYMKW TIOJOKECHUSI, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOLECCOB
OpU pEelIeHUH Y4eOHO-TIPaKTUYECKHUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300paKEHH B IJIOCKOM 3epKajie U cOOUparomien JuH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I obecreueHrst 6€301acHOCTH MpU OOpallieHuu ¢ npudopamu U



TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHMSI 3/I0pPOBbS U COOJIIOICHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMOCTOATENbHO (OPMYJINPYS MOMCKOBBIN 3a1Ipoc, HaXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEJCTaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabunie Ipakruueckue (umugpossbie)
n/n NPOrpamMMmsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
11 o - 2
MISHIE © HayKa © fipupone https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HSHHCCICHE BETITHIE https://m.edsoo.ru/7f416194
b K
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 htI:SsJ:I/I//IrTs;saogr(z 178416194
Hroro mo pazueny 6

Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA

2.1 CrtpoeHue BemecTBa 1 bubmorexa [JOK
' R H https://m.eds00.ru/7f416194
JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] bubnuotexa [JOK
2.2 2 1
BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 FRETGTHELS COCTORHIE BCHIEEIRa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
1 M
3 CXATITICCKOC ABIDRCHHC 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2 4 4 1
3 HEPIULE, MACEa, INIOTHOCTS https://m.edso00.ru/7f416194



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

bubmuorexa [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKoCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctsie MexaHi3MbI > 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexanirieckas sHepris 4 ! https://m.eds00.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/ Konrposbubie Ilpaktuueckne  (unppoBbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. TenioBble siBJaeHHs
. bubmuoreka [JOK
11 CTpocHHe 1 CBOHCTBA BellecTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruossre mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUIECKUE 3aps/Ibl. 3apsHKCHHBIC Tea - 1 bubanorexa [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAIMOACHCTBHIE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIE ABJIEHHS
bu6mmoreka [IOK
4.1 3 6 2
AKOHE! pacpOCTPAHCHILT CBETa https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




MOYPOYHOE INVIAHUPOBAHME (xupubiM mpudtoM BhIIEIEHB! YPOKH, TIPOBOAUMBIE C 000PYIOBAHUEM LIEHTPa 00pa30BaHMs

«Touka Poctay)

7 KJIIACC

Ne
n/n

Tema ypoka

Nuctpykrax no Th B kabunere
¢u3uku. duznka — HayKa 0 IpUpoe.
SIBneHus Npupoabl.

dusnueckue SBICHHS: MEXaHUIECKHE,
TEIUIOBBIE, FTIEKTPUUECKUE,
MarHuTHbBIE, CBETOBbIE, 3BYKOBBIE
sBneHust. HayuHble MeTo bl N3yUeHUS
PUPOJIBI

dusnuecKkue BeTUINHBI U HX
U3MepeHue

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUs

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

dusznueckue npudopsl. Lena
nejienus. [lorpemHocTs M3MepeHuUii.
JlaGoparopHas padora 1
«OnpenesieHne HeHbI AeJIeHUS
H3MEPHUTEJbHbIX IPUOOPOB»

Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIIILIO MOJIEISH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Jlaboparopnas pabota 2 «3mepenue

6 (bUBUYECKUX BEIMYHH C yUETOM
MTOTPEUTHOCTH
Crpoenue BemiecTBa. ONBITHI,
7 JTIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE bubmorexa OK
p P https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBr>KeHre 4acTHI] BEIIECTBA bubmmorexa [JOK
H B https://m.edsoo.ru/ff0a013e
JlabopaTopHas padora 3
9 «OmnpenesieHue pa3MepoB MaJbIX TeJl
¢ IOMOUIBLIO PSIIOB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA.
B3anmoneiicTBre aTOMOB U MOJIEKYJT
B3anmocBA3b MEX1y CBOMCTBAMU
BEIIECTB B Pa3HbBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHn4eckoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmorexa [IOK
13 CxopocTb. EqunuIiipl ckopocTu
P UL P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa [IOK
Y p https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon naepuuu. Macca — bubmuoreka [IOK

Mepa HHEPTHOCTH Teja

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

JlabopaTopnasi padora 4
«/3mepenne Mmacchbl TeJIa HA
PBIYAKHBIX BeCax»

17

JlabopaTopnasi padora 5
«H3mepenne od0bema Tes1a
NPaBUJILHON U HENPaBUIbLHOMN
¢dopmbD)

18

19

20

IInorHOCTE BemecTBa. Pacuer maccsl u
00beMa Teja o ero IIOTHOCTH

JlaGopartopHnast pabota 6
«OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»

Permrenue 3agaud mo treme "I1OTHOCTE
BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

21

B3anmMoneiicTBre Tel Kak MpUYHHA
M3MEHEHHS CKOPOCTH JIBUKCHHUS Tell
Cuna xak XxapakTepuCTHKa
B3auMojieiicTBus Tes. Cuiia ynpyrocTy.
3akoH ['yka

22

JlabopaTtopHas pabota 7 «3yueHnue
3aBHCUMOCTH PACTSIKEHHUSI
(nedopmaniuu) Ipy>kUHBI OT
MPUIIOKEHHOM CHITBI»

23

24

SBnenune taroredHusa. Cuiia TIKECTH

CBs13b MEX]ly CHIJION TSKECTH U Maccou
Tena. Bec tena. Pentenne 3agay no
Teme "Cua Tsoxectu"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

25

Cuna TsDKeCcTH Ha JPYTUX IUIaHeTax.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

OU3nYeCKUE XapaKTEPUCTUKHU IIJIaHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

26 N3mepenue cuit. JluHaMOMET
P A p https://m.edsoo.ru/ff0al8cc
JlabopaTopnasi paGora 8
27 «I'pagynpoBaHue NPyKUHBI H
U3MepeHune CUJI JUHAMOMETPOM»
bubmuorexa [JOK
28 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CHJI, HaIpaBJICHHBIX
29 10 OJTHOM IT ﬂ?\lflt)ff'l PaBHopeﬁCTB ast bubmorexa [JOK
s P ' A yromt https://m.edsoo.ru/ff0ala70
CHUI
30 Cuia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnasi pa6ota 9 «M3yuenue
3aBHCHMOCTH CHJIbI TPEHHS
31 CKOJIbKEHHSI OT cn.m,:) aBJICHUA U bubmorexa HOK
o https://m.edsoo.ru/ff0alcc8
XapakTepa cONPUKACAKIIUXCSH
IOBEPXHOCTEN»
Pemenue 3amau mo remam: «Bec Tenay,
32 «I'padpmueckoe n300pakeHUE CUI» bubnuorexa LIOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:
«MexaHnueckoe aBIKeHney, «Macca,
33 IJIOTHOCTEY, «Bec Temay,
«['pauueckoe n3oOpakeHne U,
«Cunbi»
bu6mmoreka [IOK
34 JaBnenue. EquHUIGI TaBICHUS 1

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

CriocoObl YMECHBIIICHUS U YBETTUICHUS
nasneHus. Jlaboparopuas padora 10

35
«OmnpeneneHue AaBiICHUS TBEPAOTO
TeJia Ha OTopy»
JaBneHue raza. 3aBUCUMOCTb J1aBJICHUS bubnmoreka [JOK
36 "
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
Ilepenaua naBneHust TBEPALIMU
37 TeJIpal\fH )Kj KOCTSMH U 1;)aﬂzaMI/I 3aKkoH bubmorexa LHOK
- AAA ' https://m.edsoo.ru/ff0a25b0
ITackans
38 JlaBneHune B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJILI TSKECTU https://m.edsoo.ru/ff0a2718
39 Pacuer naBiaeHus )XKUAKOCTH Ha JIHO U bu6mmoreka [IOK
CTEHKH cocyJia https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
4
0 Coobuiarommecs cocyakt https://m.edsoo.ru/ff0a2970
41 IM'mapaBanueckuit mpecc bubmmorexa [OK
AP P https://m.edsoo.ru/ff0a3136
42 Manomerpsl. [lopuiaeBon
JKUJIKOCTHBIA HACOC
Atmocdepa 3emu. [TpuanHb!
43 Cc eC”l(“il)SOI])SaHI/ISI BO3 . HOI 000JI0YKH bubmorexa HOK
Y vt https://m.edsoo.ru/ff0a2b5a
3emMiu.
bubmuorexa [JOK
44 Bec Bo3ayxa. ATmMocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
45 N3mepenue atMochEepHOTO JaBICHHUS. bubnmnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
46 3aBUCHUMOCTH aTMOC(HEPHOTO JTaBICHHS bubnnoreka [HOK

OT BBICOTBI HaJl YpPOBHEM MOPS

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bapomertp-anepoua. AtmocdepHoe

bubmuorexa [JOK

4 JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
48 " "
ATmochepHoe aBieHue
JelicTBue ®UJIKOCTH U Ta3a HA
49 MOTPY>KEHHOE B HUX TEJI0. ApXHUMeI0Ba bubmorexa LHOK
https://m.edsoo.ru/ff0a3276
cuina
JlabopaTopHas padora 11
50 «OnpenesieHne BLITAJIKABAIONIEH bu6mmoreka [IOK
CIJIBI, JeHCTBYIOILIEH HA TeJIO0, https://m.edsoo.ru/ff0a33fc
NOrpy:KeHHOE B KHIKOCThb)
JlabopaTopuasi pa6ora 12
51 «MccaeroBanue 3aBUCHMOCTH Beca bu6mmoreka [IOK
Tesla B BOJe OT 00bEMa NMOrpyKeHHOM https://m.edsoo.ru/ff0a3514
B JKHJKOCTb YaCTH TeJiay
bu6mmoreka [IOK
52 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHuasi pa6ora 13
53 ""BpIsiCHEeHHe YCJI0BHIi NIJIABAHUSA TeJl
B JKHJKOCTH"'
bu6mmorexa [IOK
54 [TnaBanue cynoB. Bo3ayxomnaBanue https://m.edsoo.ru/Ff0a3654
KonTponbhas pabota no teme
55 «/laBreHue TBEpIBIX TEN, KUIKOCTEH U
ra3oB»
bu6mmorexa [IOK
56 Mexanieckas padota https://m.edsoo.ru/ff0a3f82
57 MomHocTs. EquHUIBI MOIIIHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

58

JlabopaTopHas padora 14 '"Pacuér
MOIIHOCTH, Pa3BUBaeMOIl PHU
noanLEéMe 1o Jecrauue'

https://m.edsoo.ru/ff0a3f82

59

60

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHue cui Ha peiuare

MowmeHT cunsbl. [IpaBuino MOMEHTOB

61

Pobluaru B TexHuKke, ObITY M IPUpPO/Ie.

JlabopaTopnas padora 15
«HccnenoBanue ycaoBuit
PaBHOBeCHSI pblYyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

62

[TpumeHeHne npaBuiIa peraara K OJIOKY.

PaBeHcTBO paboT IpU MCIOJIB30BAHUU
IIPOCTBIX MEXAHNU3MOB. «30JI0TOEN
IIPaBWJIO MEXAHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

63

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopras padora 16
«M3mepenune KII/ HaknoHHOM
MJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

64

65

66

Mexanunyeckas SHEpIHusl.
Kunernueckas u noteHuaabHas
SHEprus

IIpeBpamienue 0THOro BUIA
MEXaHUYECKOW SHEPTUU B IPYTOM.
3aK0H COXpaHEHHUs MEXaHUYECKON
SHEpPruu

Jlaboparopnas pabora 17
"DKCIepUMEHTAIBHOE OIIPENEICHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

N3MEHEHHS KHHETHUECKOU 1
MOTEHIMATBHON SHEPTUH TIPU
CKaThIBAaHWM TeJIa 110 HaKJIOHHOMN
mIockocTH"

67

KonrponsHas padora o teme «Pabora
U MOILHOCTb. DHEPT U

67

HroroBas koHTposbHAs paboTa 3a Kypc
7 Kj1acca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

17

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
BBOHBIN HHCTPYKTaX 1O TEXHUKE
0€301acHOCTH B KaOnMHeTe (PU3UKH.
1 OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO- 1 bubmmorexa [JOK
. yip https://m.edsoo.ru/ff0a5256
KHHETUYCCKOW TEOPUHU U UX OIBITHBIC
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUMN BEIECTBA https://m.edsoo.ru/ff0a540e
bu6mmoreka [IOK
4 Kpucrannnueckue u amop@Hsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 [ToBepxHOCTHOE HATSKEHUE 1
6 CmauuBaHue M KallWJUISIPHOCTh 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YJaCTHII
9 Buytpennss sneprus. CrocoOsl 1 bubmuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnnoreka [HOK
10 Buasl Terionepenauu 1 nosmmorexa I1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koH(pepeHuus
"[IpakTH4YecKoe UCIO0JIb30BAHUE

bubmuorexa [JOK

11 TEIJIOBBIX CBOMCTB BELIECTB U
T https://m.edsoo.ru/ff0a65c0
MAaTepHuaJIoB B IeJIsIX
Heprocoepexenus'
12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemooOMeH U TENI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTopnas padora 1
14 "UccaenoBaHue siBJIeHHS bubmuorexa [JOK
TenJ1000MeHa NMPU CMEeIIUBAHU U https://m.edsoo.ru/ff0a6a98
X0J10/IHOI U ropsiyeii Boab1"
Pacuer xonuyecTBa TEIIOTHI,
15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
Jladoparopuas padora 2
16 "On I:! eJIIe)ane y eJbHOM bubmorexa [JOK
peL e " https://m.edsoo.ru/ff0a6bb0
TEMJI0OEMKOCTH BellecTBa
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmoreka [JOK
CropaHus TOIUIMBA https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE
18 KPUCTAJNIMYECKUX Tell. Y AeabHas bubmnorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TEIUIOTa IUIABIECHUS
JIaGoparopHas padora 3
19 "On I;Z[CJ'IEHI/IC pnenLHoﬁ TEIUIOTHI bubmmorexa [TOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIBIA
20 [TapooGpa3oBanue U KOHIEHCAITUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunue. Y nenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS

BaasxknocThs Bo3ayxa.
JlabopaTopnas padora 4
"OmnpenejieHue OTHOCUTEILHOM
BJIAKHOCTH Bo3ayXxa'

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpebl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3akoH COXPAHCHUA U IPCBPALICHUSA
OHCPTIYH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenue arperaTHbIX COCTOSIHUM
BenecTna"

KonTponbHas pabota mo teme
"TeruioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMH BemiecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPsI0B



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccnenoBanue "IaeKTPOCKOIL.

30 DneKTpu3anys Tel HHAYKIUECH 1 py
CONPUKOCHOBEHUH"
31 B3anmoneicTBre 3apsyKeHHBIX TEIL. bubnnoreka [HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 Hanps>keHHOCTB 3JIEKTPUYECKOro bubnnoreka [JOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpuueckux 3apsiioB.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpumMeHeHue bubnmnorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0
36 cyulectBoBaHus. McTouHnku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIecTBHSI 2IEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
JlaGopatopnas pabora 5
38 "HaOnronenue neiicTBuit
3IEKTPUUYECKOTO NOJI Ha TPOBOIHUKHU
U JUDJIEKTPUKA"
DNEeKTpUUECKUH TOK B METAJUIAX, bubnnorexka [JOK
39
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U € COCTaBHbIE



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

qacTHu

Cuaa Toka. JlaboparopHasi padora
6 ""Coopka 3JIeKTpUUYecKoii uenu u

bu6mmoreka [IOK

H H3MepeHHe CUIIBI TOKA HA eé https://m.edsoo.ru/ff0a8bd6
PA3JIMYHBIX yYACTKaX''
DJIeKTpuYecKoe HanpsiKeHue.
BoasT™merp. JlabopaTopHasi padora BuGmiorexa LIOK

42 7 "VI3mepenie HanpsukeHHs Ha https://m.edsoo.ru/ff0a9e14
Pa3JHYHBIX YYacTKaX
JJIeKTpUYecKoi nenu""
3aBHCUMOCTH CHJIBI TOKA OT

43 HanpsbkeHus. 3akoH Oma i1 ydacTka E:fg;ﬁ:;;ggﬁf 0aadda
HEenH
JlabopaTopnas paGora 8
"HccaenoBanue 3aBUCHMOCTH CHJIBI BuGmiorexa LIOK

44 TOKd, WIYIETo 1epes pesucrop, ot https://m.edsoo.ru/ff0aa04e
CONPOTHBJICHUS Pe3UCTOPA U
HaNpsi’KeHusi Ha pe3ucTope'

45 CornpoTuBieHNE NPOBOJHUKA. bubnuoteka [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHasi pa6oTta 9
"3aBHCHMOCTD JIEKTPUYECKOI0 BuGmiorexa [IOK

46 CONPOTHBJICHHUS MIPOBOJIHUKA OT €ro https://m.edsoo.ru/ff0aa738
AJUHBI, IO/ MONePevYHOoro
ceyeHHMs M MaTepuaJa"

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB

48 JlabopaTopnas padora 10 bubmiorexa LIOK

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58

"IlpoBepka npaBuJIa CJI0KeHUS
HaNpPSKEeHU mpu
M0CJIeJ0BATEIbHOM COCIMHECHUH
JABYX Pe3ucTOpoB'

49

JlabopaTopnasi pabora 11
"IIpoBepka npaBuJia VIl CHJIbI
TOKA NPH NapajijieJbHOM
COeIUHEeHUM Pe3ucTOopoB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

JlabGopaTopHas padora 12
«/3y4yeHne cMeIAHHOTO
COeTUHEHHUSs MPOBOTHUKOBY»

o1

52

Pemenue 3a1a4 Ha npuMeHEHHE
3akoHa OMa /1J1s1 pa3JInyHOro
COCIMHCHU IMMPOBOAHUKOB

PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO
ToKa. 3akoH J[xoymns-JIlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab124

53

JlabopaTopHuasi pa6ora 13
"Onpenesienne padoTsl 1
MOIIHOCTH JJIeKTPHYECKOro Toka'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

54

DNEeKTpUYECKHE 1T U TOTpeOuTenn
ANEKTPUYECKOMN SHEPTUU B OBITY.
Kopotkoe 3ambikanne

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab660

55

[ToaroroBka Kk KOHTPOIBHOU paboTe
M0 TeMaM «DJEKTPUUECKUE 3aPSIbI0
3apsKEHHbIE TeJla U UX
B3anmMoaercTBre. I1oCTOSTHHEBII
BIIEKTPUYECKUMN TOK»

56

KonrponsHas pabora no remam



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

«ONEKTPUYECKUE 3apsIbl.
3apspKeHHBIC Tea ¥ UX
B3auMoercTeue. I1ocTOSIHHBIN
AIEKTPUICCKUIN TOK»

S7

ITocTossHHBIC MATHUTEIL, UX
B3aUMO/JICTICTBUE

58

59

JlabGoparopunas pabora 14
"N3y4yeHue nojiei MoCTOIHHBIX
MArHuToB'

MarnutHoe noJie. OnbIT DpcTeaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

60

MarauTHO€ 1oJie MPOBOHUKOB C
TOKOM, TIOCTOSIHHBIX MarHUTOB,
KaTYLUIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

IIpuMeHeHue YJIEKTPOMATHUTOB B
TexHuke. JlabopaTopuas padora 15
"HN3y4yeHue 1eiicTBUA MATHUTHOIO
10JIs1 HA MPOBOJHUK € TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

63

MarnauTtHoe 1oje 3eMIIM U €ro
3HAYEHHE [T KU3HU Ha 3eMiie

JleficTBe MarHUTHOT'O IIOJIS Ha
MPOBOJHUK ¢ TOKOM. [IpaBuio neBoi

PYKHn

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba

64

NHayKknys MarHuTHOTO MOJISA.
MarauTHbEIA TOTOK

65

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonp3oBanue
ANEKTPOABUraTENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac86c

JlabopaTopHas pa6ora 16
"U3yuyeHue padoThl
3JiekTpoaBurare’is'

66

OnsiTel @apanes. SABneHue
AJIEKTPOMAarHUTHOM MHIYKIIMH 3aKOH
3JIEKTPOMATHUTHON UHIYKLIMH.
[IpaBuno Jlenua DnekTporeneparop.
CrocoOBlI MOTy4eHUs AIEKTPUIECKON
SHEPTHUH.

67

HToroBast KOHTpOJIBbHAS paboTa 10
¢dusmke 3a 8 kace

66

KonTponbhas pabota mo teme
"JJIeKTpUYECKUE U MAaTHUTHBIC
sIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4

16

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue Aara mupposkic
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoTbI padoThbI pecypeni
BBOHBIN HHCTPYKTaX 1O TEXHUKE
0€301acHOCTH B KaOMHEeTe (DU3UKH.

1 MexaHn4ecKoe ABUKEHHUE. 1 bubmuoreka [{OK
MarepuanbHas Touka. Cucrema https://m.edsoo.ru/ff0ad474
orcyeTa. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKECHUS

5 [Tepememenue. OnpeneneHue 1
KOOPJMHATHI JABMKYILErOCs Tea.

PaBHOMEpHOE IPAIMOJIMHEWHOE

3 neuxxenue. [lepemerenue npu 1 bu6mmoreka IIOK
PaBHOMEHPOM MPSIMOJIUHEHNHOM https://m.edsoo.ru/ff0ad19a
JBUKEHUH.

HepasHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bu6muoreka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'paduk ckopoctu

v IIepemenenue Tena npu 1

PaBHOYCKOPEHHOM JIBH)KEHUU (C



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

HaYaJIbHOW CKOPOCTHIO, 0€3
HaAYaJIbHOH CKOPOCTH)

JlabopaTopHas padora 1

"OnpenesieHue yCKOpPeHUsI Tesla Npu

bu6nmoreka [IOK

8 PABHOYCKOPEHHOM JIBUKCHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH mJjiockocTu"
PaBHOMEpHOE IBUKEHUE 110
9 OKpykHOCTH. llepron u yacrora
oOpamienus. JIuneiiHas u yriosas
CKOpPOCTH.
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0ael76
11 Pewenne 3amad o reme
«MexaHndeckoe IBHIKECHHCY
12 OTtHOcuTENbHOCTH ABMKEHUS. [1epBhIit bubmmnoreka HOK
3aKk0oH HeroToHAa. https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroTona. Bekrop bubmmnorexka HOK
cunbl. PaBHOIEHCTBYIOIIAS CUia https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
15 Pemrenue 3anau Ha npuMeHEHUE bu6muoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
16 CBoOoaHoe majienue Tei. Y CKopeHue
CcBOOOIHOTO ITaCHUA
Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
17 TATOTEHUS. Y CKOpEHHE CBOOOHOTO bubnnorexa [JOK
https://m.edsoo.ru/ff0af044
najIeHus
18 Ypok-koHpepenius "Y ckopenue



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044

CBOOOHOTO TIAICHUS Ha 3eMJie U
JIPYruX HEOCCHBIX Teax

JlaGopaTopHas padora 2

19 «OmnpenesieHue yCKOepHHUSA
CBOOOIHOIO MaJCHUM»
bub6nmoreka [IOK
20 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca?
21 Pemenue 3amgau mo reme «Cuia
YIOPYTOCTH
JlaGoparopHas padora 3
22 «On I:s eJIIe)Hne :l)cecncocna bubmorexa [JOK
pent https://m.edsoo.ru/ff0aee28
NPYKUHBD)
93 Bec Tena, nBuxkynierocs ¢
YCKOpEHUEM
bubmmoteka IIOK
24
Cua Tperms https://m.edsoo.ru/ff0af738
o5 Pemenue 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas padora 4
26 "On I:, e.HI;Hne anq)qm HeHTa buomorexa LIOK
pe o t https://m.edsoo.ru/ff0af8be
TPEHUA CKOJbKCHUSA
97 JInHaMuKa KpUBOJIMHEWUHOIO bu6muoreka [JOK
JBIOKCHUS https://m.edsoo.ru/ff0af5f8
HckyccTBEHHBIE CITYTHUKHM 3€MITH.
28 IlepBas xocMuUecKast CKOPOCTh bubmorexa HOK
P p ) https://m.edsoo.ru/ff0af33c
HesecomocTs u eperpy3ku
29 PaBHOBecue MaTepHaIbBHOW TOYKHU. bubnmoreka [JOK

AOGCOIIOTHO TBEPIOE TEIIO.

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

PaBHOBecue TBEpIOTO TENA C©
3aKperIEHHOW OChIO BpalllCHUSI.

30 MowmenT cuibl. LleHTp TspKecTH
31 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunsl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
KonrponsHas pabora o Teme
32 "MexaHn4yecKoe IBIKEHUE. buGnuorexa [IOK
. https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten"
Nmnynec Tena. Umnynbse cuiibl. 3aKoH
33 COXPAaHCHHUS UMITYJIbCa. YIIPYroe u bubmmorexa [JOK
N https://m.edsoo.ru/ffO0b07fa
HEYIpPYyroe B3auMOJICHCTBUE
34 Pemenue 3agaud no reme "3akoH bubmuoreka [IOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
35 Ypok-koHpepeHuus "PeakTuBHOE
IBUKECHHE B IPUPOJE U TEXHUKE"
36 JlabGopaTopHas padora S «[IpoBepka
3aK0HA COXPAHEHUs] HMITYJIbCa»
bubnmnorexa LIOK
37 Mexanunyeckas paboTa U MOIITHOCTb https://m.edsoo.ru/ff0b0ag4
38 PabGoTa CHIIBI TSHKECTH, CHITBI bubnunorexa LIOK
YIPYTOCTH U CUIIbI TPEHHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopnas padora 6
«Omnpenesnenue padoTbl CHJIbI
39 TPeHUs IPH PABHOMEPHOM
ABHKEHUH TeJia N0 rOPU30HTAIbHOI
MOBEPXHOCTH
40 CBs3b 9HEprUH U paboTHI.

ITorenumanpHas SHEpPIrust



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

41

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0c32

42

43

3aKOH COXpaHEHUS SHEPTUHU B
MeXaHUKe

JlaGopaTopHas padora 7 «3yueHue
3aKOHA COXpPAHEHMs IHePrUum

bubnunoreka LIOK
https://m.edsoo.ru/ffOb12fe

48

Permrennie 3agau 1mo reMe «3aKoH
COXpaHEHUs SHEPTUH

45

46

47

48

49

KonebarensHO€E IBUKEHUE U €TO
XapaKTepI/ICTI/IKI/I

I"apmoHnueckue koaeOaHusl.
MareMaTtuyeckuil U npy>KUHHBINA
MasiTHUKH

JlabopaTopnasi padora 8
«HccaenoBanne 3aBUCUMOCTH
nepuoJa M 4YacToThbl CBOOOTHBIX
KOJIe0aHN i HUTSIHOTO MASITHUKA OT
€ro JJUHbD)

JlabopaTopnasi padora 9
«HceaenoBanne 3aBHCUMOCTH
NMepuoJaa U 4acToThl CBOOOIHBIX
KOJIe0aHU i MPYKMHHOT0 MASITHHKA
OT 7KeCTKOCTH MPYKUHBI U MACCHI
rpysa»

3aryxatomue KonebaHusl.
Brinyxaennsle koneOanus. Pezonanc

bubmuoreka [{OK
https://m.edsoo.ru/ffOb1858

bubmmoteka IIOK
https://m.edsoo.ru/ffOb197a

but6mmorexa [IOK
https://m.edsoo.ru/ffOb20f0

50

[IpeBpatienue sHepruu npu
MEXaHUUYECKUX KOJICOaHHSIX



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0

Pemenue 3agay no reme

bubnunoreka LIOK

>1 «MexaHunueckue KojaeOaHus» https://m.edsoo.ru/ffOblaec
Mexanunueckue BojHbI. CBOMCTBA

52 MEXaHHYECKUX BOJH. [Ipo1obHbIE 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOb21fe

MOTICPEYHBIE BOJHBI
Ypok-koHpepenuus "MexaHUYECKHE

53 BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

54 3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa
Jlaboparopuas padora 10

55 "Habmroenne 3aBUCUMOCTH BBICOTHI
3ByKa OT 4YacTOThI"

56 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

57 Ypok-koHpepeHus "YIbpTpa3ByK u bubmuoreka [IOK
MH(OPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe

58 o TeMe "3aKOHBI COXPaHCHHS. bubmmorexa [OK

https://m.edsoo.ru/ff0b25f0

Mexanuueckue KoneOaHus ¥ BOJTHBI"
KonTponbhas pabota no teme

59 "3aKoHBI cOXpaHeHHsI. MexaHnuecKue
KoJieOaHus U BOJTHBI"

60 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe

61 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH

62 Ypok-koupepenuus "kana bubnmoreka [JOK

OJICKTPOMArHMTHBIX BOJIH.

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnons3oBaHue 37€KTPOMarHUTHBIX
BOJIH JII COTOBOI CBA3H"

Jlaboparopnas pabota 11 "M3yuenue

63 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa LIOK
P " https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOMITFHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
64 YacTOTHI U JJIUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
Pa3BuTHe B3rs0B Ha IPUPOJTY CBETA.
65 OJIeKTpOMAarHuTHas 1 I/Ipoza c}l;eTa buGnuorexa [IOK
P pap ' https://m.edsoo.ru/ffob31d0
CxkopocTs cBera.
Hcrounuku ceera. [Ipsamonuneitnoe
66 acpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa LIOK
PAcpocIp ' https://m.edsoo.ru/ff0b3658
Connua n JIynsl
3aK0H OTpa)KE€HUs CBETa. 3epKaja.
67 Pemrenne 3a1a4 Ha MpUMEHEHNE bubnnorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUS CBETa
JlabopaTopHasi paGora 12
68 «HcceaenoBanne 3aBUCUMOCTH yIJia
OTPasKeHUsI OT YIJIa MajJIeHusl CBETa»
69 IIpenomiienue cBeta. 3aKkoH bu6muoreka [JOK
IIPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpa’KEHHUE
20 cera. lcronb3oBaHue MOJHOTO bu6muoreka [JOK
BHYTPEHHETO OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBO/AX
71 JlabopaTopHasi padora 13

"UccienoBanue 3aBUCUMOCTH yIJia



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

NMpeJIOMJICHUS CBETOBOI'O Jiy4ya OT

yrjia najeHusi Ha rpanuue ''Bo3ayx-

crexkyao'"

Ypok-koHpepennus "Micnons3oBaHue
IIOJIHOT'O BHYTPCHHETO OTPAKCHUA:

72 CBETOBO/Ibl, OITUKOBOJIOKOHHAs
CBA3B"

73 JIunzel. OnTryeckas cuiia JIMH3bI bubmmorexa [IOK

https://m.edsoo.ru/ff0b3f2c
. bubnuorexa [IOK

74 [TocTpoenue n3o00pakeHUH B JIMH3aX https://m.edsoo.ru/fob4dda
Jlaboparopuas padota 14

75 "Onpenenenue GoOKycHOTO bubmmoreka [JOK
pacCTOSAHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"

76 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

77 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

78 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3penne”

79 BosiHOBBIE CBOlICTBaA CBETA:
uHTepepeHys u audpaxus”

Pa3noxxenue 6enoro ceera B CIEKT.

80 OnsiTel HetoToHa. CroxeHnue bu6muoreka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa

81 JlaGopaTtopHas padota 15 "OmnbIThI 110 bubnuorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCIIPHSTHIO [[BETA [IPEAMETOB IPH UX
HaOJII0/ICHUH Yepe3 [[BETOBbIC

¢bunbTph"

https://m.edsoo.ru/ffOcOe2a

82 Tunsl oNTHYECKUX CIIEKTPOB
PaguoakTnBHOCTB. ONBITHI
83 Pezepdopna u mranerapHas MOCIb bubmorexa HOK
PHOPA P s https://m.edsoo.ru/ff0c12a8
aToma
84 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u OrIoneHue cBera
85 atomoM. KBautel. JIuneiuareie bubmotexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CICKTPBI
PannoakTUBHOCTE U €€ BUIIBL.
86 PannoakTuBHBIE IIpEBpALICHUS bubnnorexa [JOK
PeBp https://m.edsoo.ru/ff0c1672
ATOMHBIX SITIEP
87 [lepuon nonypacnazga. 3akoH
paZOaKTUBHOTO pacraja
88 DKCIIepUMEHTATBHBIC METOJIBI
WCCTIEIOBAHUS 3aPSKEHHBIX YaCTHIL
JlabopaTopuasi padora 16
89 «MA3yueHHe TPEKOB 3apsizKeHHBIX
YaCTHI 10 FOTOBBIM (poTorpapusivm»
90 OTKpbITHE IPOTOHA U HEUTPOHA
01 Crtpoenne atoMmHOTO Aapa. HykimonHas bubnuotexa [JOK
MOJIENb. S AepHBIE CHIIBI https://m.edsoo.ru/ffOc18ac
bubnunorexa LIOK
92 DHeprus cBsa3u. [ledext Macchl
P Jled https://m.edsoo.ru/ff0clald
93 Pemenue 3amau mo reme: "DHeprus but6mmoreka [IOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

cs3u. Jledext macchr'”

https://m.edsoo.ru/ffOclb4a

94 Jlenenwe sinep ypana. Llernnas peakius

Snepusiii peakrop. [IpeoGpazoBanue
95 BHYTPEHHEH YHEPTrUU aTOMHBIX sJIep B
ANIEKTPHUYECKYIO

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

96 ATOMHAas SHEpPreTHKa

Ypok-koudepenuus "Anepnas
97 sHepreTHka. JleicTBus

PaarOaKTUBHBIX H3JIy‘-IGHHfI Ha XUBLIC
opraHu3msl"

Peakuuu cunTe3a U 1eeHus siep.

98 Uctounuku suepruu CoJiHIIA U 3BE3I.
TepmosinepHas peakius

[ToaroroBka Kk KOHTPOJILHOM paboTe
99 10 TeMe "DJIEKTPOMArHUTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.

KBauroBrie sBiaenus"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

KonTponbhas padota no teme
100 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI.

KBauroBrie sBiaenus"

[ToBTOpenmE, 0600IIEHNE KypCca
buzuku

101

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102 HToroBasi KOHTpOJIbHASA paboTa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

19



https://m.edsoo.ru/ff0c1b4a
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1 HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

19 pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE

paciio3sHaBaTb IMPOABJICHHUC HN3YUYCHHBIX (1)I/I3I/I'~I€CKI/IX SIBICHUH B
13 OKpYZKaroumeM MHpe, B TOM YUCIIC (1)I/ISI/I‘I€CKI/IG SABJICHUA B IIPUPOAC, IIPpU
9TOM [MCPEBOAWUTL IMPAKTUYCCKYIO 3aJadyy B yT-I€6HYIO, BBIACITIATDH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

OTHCHIBATH N3YUYEHHBIE CBOWCTBA TE M (PM3UUECKUE SIBICHUS, HCIIONB3YSI
¢u3nyeckue BEJIWYMHBI, MpPU ONHMCAHUM TPABWIBHO TPAaKTOBAaTh
14 (Gu3NYECKUN CMBICII HCIOJNb3YEMbIX BEJIMYMH, UX OOO3HAYeHUS] U
' eMHUIBI (PU3MUECKUX BEJIWYHMH, HAXOJIUTh (HOPMYJIbI, CBSI3bIBAIOLIME
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH

rpaMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMUUH

XapakTepu30BaTh CBOMCTBa TeJ, (U3MYECKHUE SBICHHUS M MPOLECCHI,
1.5 WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbl, NpPH H3TOM J1aBaTb CJIOBECHYIO

(I)OpMy.]'II/IpOBKy 3aKOHa U 3alUCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

OOBSICHATh (PU3MUECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TeN, B TOM
yuciae W B KOHTEKCT€ CHUTyallMd IPAKTUKO-OPHUEHTHPOBAHHOIO
16 XapakTepa: BBIABIATH  NPUYMHHO-CIEACTBEHHBIE  CBSI3H, CTPOUTH
' o0bsicHeHue U3 1 — 2 JIOTMYEeCKUX MIaroB ¢ onopoi Ha 1 — 2 U3yuyeHHBIX
CBOWCTBA  (PM3MYECKUX  SABICHMH,  (UIUUYECKUX  3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacdy€THble 3amadyd B 1 — 2 JEWCTBUA, MCHOJIb3YS 3aKOHBI M
dbopMyIbl, CBs3bIBatONIMEe (PU3MUYECKHE BETUYHMHBI: Ha OCHOBE aHaIHM3a
1.7 YCIOBHMSL  3aJaud  3allACBIBaTh  KpPAaTKOE  YCIOBUE, IOACTAaBIAThH
busznyeckue BEMUYMHBI B (DOPMYJBI U TPOBOAUTH PACUYETHI, HAXOIUThH

CIIpaBOYHBIC OJaHHBIC, HeO6XOI[I/IMBIe AJi1 peHICHUA 3aJdad, OLICHUBATH




PEATHUCTUYHOCTD MOTYYCHHOW (PU3HUECKOU BEIIMUYHNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO PEIIUTh MPH MOMOIIU
¢U3MUeCKUX  METOJ0B, B  ONHMCAaHUM  HCCICIOBAHUSA  BBLACIATH
IIPOBEPSIEMOE MIPEANOI0KEHUE (rumoresy), paznuyaTh u
MHTEPIPETHPOBATH TOJIYYECHHBIA PE3yNbTaT, HAXOAUTh OMIMOKU B XOJ€

OIIbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

111

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYSCKUX SIBICHUHA WIU
buznuecKux CBOMCTB Te: (dhopMynupoBaTh MIPOBEPSIEMbIC
NPEINONIOKEHUs,  COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSATH TIPSIMBIE W3MEPEHHsS] C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U(ppPOBBIX MPUOOPOB, 3aMUCHIBATh IOKA3aHHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH HCCIIEOBAHUE 3aBHCHUMOCTU OJHOM (U3MUECKON BETMUYUHBI
OT JpYro ¢ MCHOJB30BAaHUEM MPSIMBIX H3MEPEHUM, Y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEI0BaHMs, COOMpaThb YCTAHOBKY M
BBITNIOJHATh M3MEPEHUs, CIEqysl NPEIIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysabTaThl MOJYyYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BUJE
MPEUIOKEHHBIX TaOauI] M TpaduKOB, JENaTh BHIBOJbI MO pe3yJbTaTam

HUCCICI0BaHUA

1.12

1.13

IPOBOJUTH KOCBEHHBIE M3MEpPeHMs (U3NYECKHX BEJIMYMH, CIEays
NPEJIOKEHHOW MHCTPYKIMM: TPU BBIOJIHEHUU H3MEpEeHUuil colOuparhb
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh MpaBuja TEXHUKM Oe30macHOCTH 1Opu  pabore ¢

71a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh HPUHIMIBI JICHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPUHIUIBl JEWCTBUS HW3YUYEHHBIX NpPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOUIBIO X OMMCAHUSA, UCIIONb3Yys 3HAHUSA O
CBOMCTBaxX (PU3NYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3NYECKUE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

OPUBOANUTH  TpPUMEpPbl  (HAXOAWTh HHGOPMAIMIO O  IPHUMEpax)
NPAaKTHYECKOTO HCIOIb30BaHMS (U3MYECKUX 3HAHWH B TTOBCEIHEBHOU
KHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH MPpH 0OpaleHu ¢ IpudopaMu u

TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBBbS M COOJIOJIEHUS




HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpelie

1.16

OCYIIECTBIISITh OTOOP HCTOYHUKOB HHpopMmanuu B cetu MHTepHeT B
COOTBETCTBMM C 3aJaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUH U MNYTEM CpPaBHEHUS pPaA3IUYHBIX HCTOYHHKOB
BBIICTISITHE MHPOPMAITUIO, KOTOPAS SIBJISIETCS TPOTUBOPEUYNBOM HITK MOKET

OBITh HEJIOCTOBEPHOM

1.17

1.18

MCIOJIb30BaTh NPU BHINOJHEHUH Y4E€OHBIX 3aJaHUI HAay4YHOMOMYJSPHYIO
auTepatypy (U3MUECKOTO COJCpXKAHUS, CIPABOYHBIC MaTepUalbl,
pecypcbl cetu IHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

co3aBaTh COOCTBEHHbIE KpAaTKUE IMUCbMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMaLUU (U3NYECKOTO COACPIKaHUs, B
TOM 4YHCJIE€ IYOJUYHO JeNaTh KpaTKhe COOOLIEHHs O pe3ysbTaTax
IPOEKTOB MJIM  YYEOHBIX MCCIEJOBAHUH, NpPU 3TOM TI'PaMOTHO
UCTIOJB30BaTh M3YYCHHBIM TOHATHHHBIN ammapar Kypca (QHU3UKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/ICI71

1.19

IIPU BBINIOJHEHUH Y4YE€OHBIX HPOEKTOB M MCCIENOBAHUM pacHpeleisTh
00513aHHOCTH B TPYIIE€ B COOTBETCTBHM C IOCTaBJIECHHBIMU 3a/la4aMH,
CIEIWTh 3a BBIIOJHEHWEM IUIAHA JACUCTBUM, aJ€KBaTHO OILICHUBATh
COOCTBEHHBIM  BKJIaA B  JIEATENBHOCTh  TPYIIBI,  BBICTPAUBATh

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUUTBIBasA MHCHHUEC OKPYXKAIOIIUX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh MMOHATHA

1.2

pasiinyaTth ABJICHHA 10 OMHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacro3HaBaTh NPOSABICHUE U3YUYEHHBIX (PU3MUECKUX SABJICHUN B OKPYKAIOILIEM
MHpE, B TOM 4uciie pu3NUecKre sSBJIECHUS B MPHUPOJE, IPU 3TOM NEPEBOAUTH
MPAaKTUYECKYIO0 3a7adyy B Y4eOHYIO, BBIACTATH CYILIECTBEHHbIE CBOMCTBa

(mpu3Haku) GpU3NUECKUX SABICHUM

1.4

OIIMCbIBATh H3YUYCHHBIC CBOMCTBa TEI H (1)I/ISI/I‘IeCKI/IC SABJICHUSA, HCIIOJIb3YyS




(u3nueckre BETUYHUHbBI, IPU OMUCAHUH MPABUIBLHO TPAKTOBaTh (U3MUECKUN
CMBICT HCIIOJIb3YeMbIX BEIUYMH, OOO3HAYCHUS W CIAUHUIBI (PU3UIECKHX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JAaHHYIO (DU3HUECKYIO
BeTMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTh TpaduKd H3yYCHHBIX

3aBHCHUMOCTEH (1)I/ISI/II'ICCKI/IX BCJIIMYHH

1.5

XapakTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBIEHUS M IPOLECCHI,
UCTOJb3Yysl U3YyYECHHBIEC 3aKOHBI, IIPH 3TOM J]aBaTh CJIOBECHYIO (POPMYITHPOBKY

3aKOHA U 3allMChbIBATh €ro MaTEMaTH4YCCKOEC BhIPAKCHUEC

1.6

OOBSICHATh (pU3MUYECKHE TNPOLIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallUd IPaKTHKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH
IIPUYMHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTHh O00bACHEHHE U3 1 — 2 Joruueckux
mIaroB ¢ moMompio 1 — 2 W3ydeHHBIX CBOWCTBAa (U3WYECKHUX SIBICHUM,

(1)I/I3I/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

peuars pacuéTHbIe 3a/1a4i B 2 — 3 AEMCTBUS, UCIIONIb3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBatONIME (DU3UUECKHE BEIMUYMHBI: HA OCHOBE aHAM3a YCJIOBHS 3aJadd
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK NAHHBIX I PEIICHUS
3a/1aud, BBIOMpaTh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE ISl €€ pelieHus,
MPOBOAUTh Pacy€Thl W CpPaBHUBATH IMOJIYYEHHOE 3HauYeHHE (HUIUUYECKOM

BEJINYHNHBI C U3BECTHBIMU JaHHBIMHA

pacnno3HaBaTb HpO6JIeMBI, KOTOpPBIC MOXHO pCeIIMTbL TIpHU [MOMOMIU
(1)H31/I‘~ICCKI/IX MCTOHOB, MCIIOJIB3YysA OIIMCAHUE HUCCICAOBaHWA, BbBIACIIATD
IIpOBEPACMOC MPEAIOJIOKCHHUC, OLICHMUBATDH MMPaBUJIIBHOCTDH nopsaaka

IMPOBCACHUA NCCIICA0OBaHMs, 1CJIaTh BbIBOJAbI

MPOBOJIUTH OTBITHI IO HAOTIOEHUIO (HU3UYECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB Ted: (QOopMyIUPOBaTH MpPOBEpseMble MPEINONIOKEHUS, COOUPATh
YCTAaHOBKY W3 TPEJIOKEHHOTO OOOpYIOBaHMsI, OIUCHIBATH XOJ ONBITA U

(bOpMy.]'IHpOBaTL BBIBOJbI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIIOIb30BaHUEM aHAJOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKHX BEIMYMH, CPAaBHUBATH PE3yJIbTaThl H3MEPEHUIl C

y4€TOM 33/1aHHON aOCOIIOTHON MOTPEIIHOCTH

111

MIPOBOJUTH MCCIENOBAHUE 3aBUCHMOCTHU OJHON (PU3NYECKOW BEIMYUHBI OT
Jpyroi ¢ UCOJIb30BAaHUEM MPSMBIX U3MEPEHUIl: TNIAHUPOBAThH UCCIIEIOBaHHE,
coOMpaTh YCTAaHOBKY M BBIMIOJNHATH H3MEPEHUs, CIEAys MPEATIOKEHHOMY
IJ1aHy, UKCUPOBATH PE3yIbTAThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUI U

rpaduKoB, eNaTh BEIBOJIBI IO PE3Y/IbTaTaM HUCCIIEIOBAHUS




1.12

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMsI (U3NYECKUX BEIWYHMH: IUIAHUPOBATh
U3MEpEHHus,  coOuparb  AIKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIIEAys

Hp@,[[J'IO)KGHHOfI HUHCTPYKIMHU, U BEIYUCIIATh 3HAYCHUC BEJINYHNHBI

1.13

1.14

1.15

1.16

coOMroAaTh MpaBuUiia TEXHUKH O€30MacHOCTU MpU padoTe ¢ J1abopaTOPHBIM

obopymoBaHueM

XapaKTCPU30BaATh IMPUHIUIIBI ,Z[GIZCTBI/I&I HN3YUCHHBIX HpI/IGOpOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOI‘/'I Ha HX OIHMCAHHA, HCIOJIb3ys 3HAHHA O CBOMCTBaxX

(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

pacro3HaBaTb HOPOCTBIE TCXHHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI nmo cxemMaM H CXEMAaTUYHbIM PpUCYHKaM, COCTaBJISITb CXCMBbI
QJICKTPHUYCCKUX HeHeﬁ C MMOCJICAOBATCIIbHBIM W NapaJUICIIbHBIM COCANMHCHUCM
QJICMCHTOB, pasjindyas YCJIIOBHBIC 0003HAYEHHST DJIEMEHTOB QJICKTPHUUYCCKUX

nereun

MPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO
WCTOJB30BaHUSl (U3NYECKUX 3HAHWKA B TOBCETHEBHOM O KM3HHM JUIS
obecrniedeHrs 0€30MacHOCTH MPH OOpalIeHUH ¢ IPUOOpaMU M TEXHUYECKUMU
YCTpOICTBaMH, COXpAaHEHHS 37J0POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTMUECKOTO

MOBEJICHUS B OKpYKaroUleil cpene

1.17

1.18

OCYLIECTBIATh TMOUCK HHPOPMALUU (UIUUECKOTO COJAEPKAaHUS B CETH
HNHTepHeTr, Ha OCHOBE HMEIOUIUMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX MCTOUYHUKOB BBLIEIATh MH(POPMAIMIO, KOTOpasl sBISETCS

MIPOTUBOPEYUBOM U MOXKET OBITH HEJJOCTOBEPHOI

WCIOJIb30BaTh MpPH BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISAPHYIO
IUTeparypy (PU3MYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHajbl, PECYpChI
cetu  UMuTepHer; BnageTh NpuUéMaMH  KOHCHEKTUPOBAHUSA  TEKCTa,

npeoOpa3oBanus UH(HOPMALIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMUS,
0000mrasi WHPOPMAIMIO W3 HECKOJBKHX HCTOYHUKOB  (HHU3HUYECKOTO
COJIEp>KaHusl, B TOM YHCIIe MyOJUYHO MPEACTABIATh PE3yAbTaThl MPOSKTHOU
WJIM HMCCIICIOBATEICKOW JIEATSIILHOCTH, MPH 3TOM T'PAMOTHO WCIIOIh30BaTh
W3YYCHHBIH TOHATHMHBIA  ammapar Kypca (U3MKH, COMPOBOXKIATH

BBICTYIUICHHE Tpe3eHTaINe

1.20

MpPU  BBHIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUNA (U3NYECKUX
MPOLIECCOB  pacHpeNeNiaTh OOS3aHHOCTH B TPYIIle B COOTBETCTBUU C

IIOCTAaBJICHHBIMHU 3aJadaMH, CICAUTH 3a BBIIIOJIHCHHEM IIJIaHA ,I[CI\/'ICTBI/II\/'I n




KOPPEKTUpPOBaTh €ro, aJeKBaTHO OILIEHWBATh COOCTBEHHBIH BKJIAJd B
NEeSATEIbHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHUKATHUBHOE B3aWMOJICHCTBUE,

IIPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(i)J'II/IKTBI

9 KVIACC

Koxa
IIpoBepsiemble MpeAMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOM

NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

pe3yJibTaTa

1.1 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS

12 pas3indaThb SABJICHHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh  IPOSIBICHHE U3YYCHHbIX  (DU3MYECKMX  SBJICHUH B
13 OKpY’KaloIIeM MHpE, B TOM 4HuClie (PU3NYECKUE SBICHHS B MPUPOAE, TPH
3TOM MEPEeBOAMTh NPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

ONMCHIBATh M3yUYEHHBIE CBOWCTBA TeNl M (PU3MUECKHUE SBICHUS, UCIOIB3YS
¢u3nyeckue  BENWYMHBI, TIPU  ONMCAHUM  TPABWIBHO  TPAaKTOBAaTh
14 ¢u3nyecKuil CMBICT HCHOJIb3YEMbIX BEJIWYMH, 00O3HAUEHUS U €IMHHULIBI
' ¢u3nUecKuX BETUYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIINE JAHHYIO
¢u3NyYecKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpaduKu

HU3YUCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

XapaKkTepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBJICHUS U TPOIECCHI,
1.5 WCIIONIb3Ysl M3YyYEHHBIE 3aKOHbI, IIpU 3TOM JaBaTb CJIOBECHYIO

(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BhIPAKECHUE

OOBSCHATh (PU3MUECKHE TMPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalUUd NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIITH
1.6 MPUYUHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2 — 3 JTOTHIECKUX
[IaroB C TMOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOWCTBA (DM3MUECKUX SIBICHUU,

(1)I/I3I/I'-ICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemarh pacy€THBIE 3a7add (ONMHparoImuecss Ha cucrtemMy u3 2 — 3
YpaBHEHHMIA), UCHOJB3Yys 3aKOHBI M (HOPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE
1.7 BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJauyd 3allUChIBaTh KPAaTKOE
YCJIOBUC, BBIABJIIAATL HCAOCTAIOIIUC WU HU30BITOYHEIE JaHHBIC, BBI6I/IpaTI:

3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE IJI PELIeHHs], TPOBOJAUTH PacUEThl U




1.8

1.9

OLICHUBATh  PEAJTMCTUYHOCTb  IOJTYYEHHOTO 3Ha4YeHUs  (U3HUECKOM

BCJIMYHHBI

pacno3HaBaTh IMpOOJEMbI, KOTOpbIE MOXKHO pEIIUTh TPH MOMOIIX
(Gu3MUECKUX METO/0B, HCIOb3Yysl OIMCAHUE HCCIIEIOBAaHUs, BBIJCIATh
IIPOBEPSEMOE  IPENIOJIOKEHNE, OLIEHUBATh  MPABWIBHOCTb  IOpSAKA
HPOBEJEHUS HCCIIEA0BAHUS, JIeNIaTh BbIBO/IbI, MHTEPIIPETUPOBATh PE3YIbTATHI

HAOJIXOACHUN U OIBITOB

OPOBOJIUTH OMNBITBI [0 HAOMIONEHUIO (U3UYECKUX SIBICHUH  HIU
(U3MYECKUX CBOWCTB TEN: CaMOCTOSITENBHO COOMpAaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa OO0OPYAOBaHMS, OIMUCHIBATH XOJ| OIBITa H €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHIO TPSMBIX U3MEPEHUH, Ompeaesss
CpeHEe 3HayeHHE U3MepseMoll BenuuuHbl ((POKyCHOE paccTosHuE
cobmparomieid JIMH3bI), OOOCHOBBIBATH BBIOOpP croco0a HW3MEpeHUs

(m3mMepuTeIpHOro Iprbdopa)

IPOBOJIUTH UCCIEJOBAaHUE 3aBUCUMOCTEH (U3NYECKMX BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHMil: IUIAHHPOBAaTh HCCIEA0BaHUE,
CaMOCTOSITENIbHO ~ cOOMpaTh  YCTAHOBKY, (DUKCHPOBaTh  pE3yJIbTaThl
MOJIyUEHHOM 3aBUCHMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaOIuLu

Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTAaTaM HCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIIOJHATh
U3MEPEHHUs, CIIeNys IPENIOKCHHOW WHCTPYKLHMH, BBIYUCIATH 3HAYECHHE
BEJIMYMHBI U aHAJIU3UPOBATh MOJYYEHHBIC PE3YJIBTATHl C YYETOM 3alaHHOU

MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

CO6J'IIOI[aTL mpaBujia TCXHUKU 0€30I1aCHOCTH npu pa60Te C J'Ia60paTOpHLIM

00opyIoBaHuEM

pa3ianyaTh OCHOBHBbIE TIPU3HAKK H3YYEHHBIX (PU3MYECKUX MOJIENEH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPIOE TeNO, TOYEUHBIH HMCTOYHHK
CBETa, JIy4, TOHKAas JINH3a, IUNIJAHETApHAs MOJEIb aTOMA, HYKJIOHHAsI MOJIEIIb

ATOMHOTIO sApa

1.15

XapaKTepu30BaTh NPUHIMIBI  JACHCTBHS  U3YyYCHHBIX NPHOOPOB U
TEXHHYECKUX YCTPOMCTB C ONMOPOH HAa WX OIMCAHUS, UCIIOJIB3YS 3HAHUS O
CBOWMCTBaX  (PM3MUECKUX SIBICHHMH H  HEOOXOoquMble  (HU3UUECKUE

3aKOHOMECPHOCTH




1.16

1.17

1.18

UCIIOJIB30BaTh CXEMBbl U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOILECCOB MPU
pelIeHUH  y4eOHO-NPAaKTUYECKUX  3aJady, ONTHYECKHE CXEeMbl s

MOCTPOCHHS N300pa’KEHUH B TUIOCKOM 3€pKaJie M cOOMpPAIOLIEH JTHH3e

OPUBOAUTH  TpUMEpbl  (HaxoguTh  HMHGOPMAIMIO O  NPHUMEpax)
HPaKTUYECKOr0 HCIOJIb30BaHUs (H3MYECKUX 3HAHMH B IIOBCEIHEBHOW
KHU3HHU Ui oOecrieueHus: 0e30MacHOCTH MpH OOpalieHuu ¢ MpudopaMu U
TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBbsl U COOJIFOICHUSI HOPM

HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKatoILEeH cpejie

OCYIIECTBIISITh MOUCK HH(OpMAny (GU3UIECKOTO COACPKAHUS B CETH
HuTepHeT, caMOCTOATENbHO (HOPMYNIUPYsS MOMCKOBBIA 3ampoc, HaXOAWUTh
MyTH ONpEeAETICHUs JOCTOBEPHOCTH IMONYUYEeHHONH MH(OpMAIMM Ha OCHOBE

HUMCIOIIIUXCA 3HAHHUH U JOITOJIHUTCJIBbHBIX KCTOYHHUKOB

1.19

1.20

MCIIOJIb30BaTh IPH BBHIMOJHEHUN Y4E€OHBIX 33aJlaHUil HAyYHO-TOMYJISPHYIO
TUTEpaTypy (HU3MUECKOTO COACPKAHUS, CIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu MuTepHer; BiageTh MNpUEMaMH  KOHCIIEKTHPOBAHUS  TEKCTa,

npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaThb COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
I/IH(bOpMaIII/II/I N3 HECKOJIbKHX HNCTOYHUKOB (1)I/ISI/I‘IGCKOFO COJCpIKaHu,
nyOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOEKTHOM MM MCCIEI0BATENbCKON
JCATCIIBHOCTH, npu 3TOM rpaMOTHO HCIIOJIBb30BATh H3y‘1€HHBII>i
NOHATUIHBIN anmapaT W3yyaemoro pasziena (U3MKH U CONPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTanueil ¢ yd4yéToM 0coOeHHOCTeH ayIuTOpuu

CBCPCTHUKOB

1.21

IpU  BBINIOJHEHUU YYEOHBIX TPOEKTOB M HCCIEIOBAHHHN (PU3MUECKHX
MIPOLIECCOB  pacIpesessaTh O00S3aHHOCTU B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 3a/1auaMHM, CJIECIUTH 3a BHIMOJHEHHEM ILJIaHA JEUCTBUHN U
KOPPEKTUPOBaTh €ro, aJICKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIA B
JIeATETbHOCTh TPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE,

MIPOSIBIISIS TOTOBHOCTD pa3peniaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemblIe 3JIEMEHTBI COACP/KAHUA
pasjena  JJIeMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA
11 ®dusuka — Hayka o mpupone. SIBnenus npupoxnsl. PuU3NYECKUE SABIICHUS:
' MEXaHUYECKUE, TETIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 @dusnueckue Benu4uHBL. M3Mmepenune Qusnueckux BenudyuH. DPusmveckue
' npubopsl. [TorpemHocts U3MepeHuii. MexayHapoHasi CuCTeMa eIMHUL]
EcrecTBeHHOHaY4HBIH METO/ MO3HAHUS: HAOII0A€HUE, TOCTAHOBKA HAyYHOI'O
1.3  Bompoca, BBIIBMKCHHE THUIOTE3, HKCHEPUMEHT II0 MPOBEPKE THIIOTE3,
1 00BsICHEHUE HA0JII0JaeMOT0 SIBJIICHUS
1.4  Onwucanue GpU3MUECKUX SBICHUHN C TOMOILBIO MOJIENEH
[TpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
L5 N3mepenne 00bEMa )KUAKOCTH B TBEPOTO TeJa.
' Omnpenenenne pasMepoB MaJbIX TEJ.
W3mepenue temiiepatypsl IpH MOMOIIH KHUJIKOCTHOTO TEPMOMETPA U JaTuHKa
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BELLIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBl, HMX pasMmepbl. OIBITHI,
' JTIOKa3bIBAOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA
95 JBuxenne wyactul BemiecTBa. CBA3b CKOPOCTH JIBJKEHUS YacTUI[ C
' Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us
2.3 | BaumoneiicTBre 4acTHII BENIECTBA: PUTSHKEHUE U OTTAKUBAHNE
5 ArperaTHble COCTOSIHMSI BELIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEH U
2.4 | TBEPABIX (KpUCTAJUIMYECKHX) Tell. B3anMOCBs3b MEXKy CBOMCTBaMH BEIIECTB
B Pa3HBIX arperaTHhIX COCTOSIHUSX U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 | OcobeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTiueckue paboThI:
26 Ornenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (hoTorpaduii).
' OnbITh! 10 HAOIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS




JIBUOKEHUE U B3AMMOJIEUCTBUE TEJI

3.1  Mexanuueckoe JBHKeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHUE
3.9 Ckopoctb. CpeHsis CKOpOCTh IIPH HEPABHOMEPHOM JBHKEHUH. Pacuér nyrtu
' Y BPEMEHHU JIBUKECHUS
33 SIBnenue wuHepuuM. 3aKOH HHepUMM. B3aumoneicTBHEe Ten Kak IpUYMHA
' W3MEHEHHUs CKOPOCTH JIBHKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella
34 ITnorHOCTH BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUILIC
' 00béMa BelecTBa
3.5  Cuna Kak XxapakTepUCTHKa B3aUMOAEHUCTBUS Tel
3.6  Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue Cuilbl ¢ IOMOIIBIO IUHAMOMETPA
3.7 SIBneHue TAroreHus U cuia TspkecTd. Cuila TSHKECTH Ha APYTUX IUIAHETax.
' Bec Tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbXEHUSI U TpeHue nokod. TpeHue B mpupoae u
' TEXHHUKE
3.9  CnoxeHue cuil, HaIIPABJICHHBIX 10 OJTHON NpsAMOii. PaBHOeHcTBYOIIAs CUIT
[TpakTyeckue paboOTHI:
OnpezneneHue CKOPOCTH PAaBHOMEPHOIO JBIDKEHHUS (IIapHKa B KUIKOCTH,
MOJIETH JIEKTPUUYECKOTr0 aBTOMOOWIS U Tak nainee). OmnpeseneHue cpeaHei
3.10 CKOPOCTH CKOJIbKEHMsI OpycKka WM IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
' Onpenenenne I1OTHOCTH TBEpAOro Tena. OMNbITE, JAEMOHCTPUPYIOLINE
3aBUCUMOCTb PACTsDKEHUS (IeopMaluu) NPYXKHUHBI OT MPUIT0KEHHOW CHIIBI.
OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIbKEHUS! OT Beca
TeJa U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN
@dusnueckue SABIEHUS B MPUPOAE: IPUMEPHl JBWXKEHUS C Pa3IMYHBIMHU
3.11  cKOpOCTSMH B )KUBOW M HEXHBOH NPUPO/IE, ICHCTBIE CHIIBI TPEHHSI B TIPHPOJIC U
TEXHUKE
3.12  TexHHuYecKue yCTPOUCTBA: TUHAMOMETP, MOALUIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 1 TA30B

4.1  JlaBnenue TBEPaOrO Tena. CriocoObl yMEHBIICHUS U YBETUUCHUS 1aBICHUS

4.2  JlaBreHue raza. 3aBUCHMOCTb JaBJICHUS Ta3a OT 00bEMa, TeMIIEpaTypPhl

43 Ilepenaua naBneHuss TBEPABIMH TEJIaMH, JKUIKOCTAMM M Tra3aMH. 3aKOH
[Tackans. [THeBMaTHYECKUE MAIIMHBI

w 3aBUCHMOCTh JaBIICHUS KUJAKOCTH OT TiIyOuHbl. [mapocraTtudeckuii

napajaokc. CooOmraronuecs: cocysl. [ uapaBinueckue MeXaHu3Mbl




4.5

Atmochepa 3emnn u atMmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUSA
BO3aymHOM  obomoukn 3ewsn. Omneir  Toppuuemnu.  3aBHCHMOCTB

aTMOC(bepHOFO JaBJICHUS OT BBICOTHI HAJ YPOBHEM MOPs

4.6

4.7

Wsmepenne armochepHoro  naBineHus. [lpuGopel  mns  u3MmepeHuUs

aTMoc(hepHOTro JaBICHHUS

JleficTBHE JKMIKOCTH M Ta3a Ha IOIPYKEHHOE B HUX Teso. BelTankuparomas

(apxuMenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

4.10

[TpakTyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00BbEMa MOrpyXEHHOW B
KUAKOCTh 4acTH Tesa. OnpeesieHne BBITAIKUBAIOIIECH CUIBI, ACUCTBYIOIIEH
Ha Telo, NOrpykEHHOEe B KUAKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Teja.
OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKUBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJNO B XHUIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIKOCTb
4acTU Tela U OT INIOTHOCTH KUAKOCTH. KoHcTpympoBaHue apeomeTrpa WU

KOHCTPYMPOBAHUE JIOJIKHA U ONPENETIECHUE €€ TPY30NIOABEMHOCTH

du3nueckue SBICHUS B npupoac: BJIMUAHHC aTMOC(l)epHOFO JaBJICHHUA Ha

JKUBOH OpraHu3M, IIaBaHUEC pBI6

411

TexHuueckue  ycTpoicTBa:  cooOmiarolyecs  COCyIbl,  YCTPOHCTBO
BOJIOTIPOBO/A, THJIPABIMYECKUAN Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,

MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOITHOCTD, OHEPT U

5.1  Mexanuueckas pabota

5.2  MexaHnudeckas MOITHOCTh

£ 3 [IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBuio
' paBHOBECHSI ppluara

5.4  IlpumMeHeHue MpaBuUia paBHOBECHS pbluara K OJI0Ky

- «3omotoe mpaBuno» MexaHukd. KosddummeHt monesHoro aeicTBUs
' MeXaHu3MOB. [IpocThie MeXaHU3MBI B OBITY H TEXHHKE

5.6 [ToTeHIManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7  Kunerwueckas sHEprus

58 [TonHast MexaHuWdeckas »dHEpPrus. 3aKOH M3MEHEHHs U COXpaHCHHA

MEXaHUYECKOW SHEPTUr




[TpakTrueckue pabOTHI:
Omnpenenenne pabOTHl CHIIBI TPSHHS NMPU PABHOMEPHOM JBHKCHHH Tela IO
5.9  ropusoHTanbHOU MOBepXHOCTH. VccnenoBanue yciaoBUii paBHOBECHS phbluara.
Nsmepenne KIIJ HaknoHHOM IIoCKOCTH. M3ydeHHe 3aKOHa COXpaHEHHs
MEXaHUYECKOM 3Heprun
5.10 = ®wusuyeckue SBICHUS B MPUPOJIC: PhIYArd B TEJE YEIOBEKa
E11 TexHUYeCKHe YCTPOWCTBA: phbIYar, IMOJABMIKHBIA W HEMOJIBYI)KHBIA OJIOKH,
' HAKJIOHHAS TJIOCKOCTh, POCTHIC MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUS
pasjena  3JieMeHTAa
TEITUIOBBIE ABJIEHU A
OcCHOBHBIE TOJOXEHUS MOJEKYIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
6.1  BemectBa. Macca u pazmepsl MOJeKyNl. ONBITHI, MOATBEPKAAIONINE OCHOBHBIE
MIOJIO’KEHUST MOJICKYJSIPHOKHUHETUIECKON TEOPUHU
6.2 Mopnenu TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
' Kpucranmuaeckne u amopdHbIe TeIa
6.3 OObsicHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPIABIX Tel Ha OCHOBE
' MOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON Teopun
6.4 CmauuBaHue M KanWUISPHBIE SIBICHUS
6 6.5 TernnoBoe pacupeHne U CKaTHe
6.6 Temnepatypa. CBsi3b TEeMIEpAaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHIKEHUS
- YaCTHII
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEH OHEpruu:
' Teruionepeaya v copepuieHne padoTsl
6.8 Buner Teronepenayn: TeMIONPOBOTHOCTh, KOHBEKIIUS, U3TyUCHHE
6.9 KonmgecTBo TeruoTh!. Y aenbHas TETIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
5.11 [InaBneHne © OTBEpACBAHUE KPUCTAUIMYSCKUX BEHIECTB. Y JelbHas
' TEIUIOTA TUIABIICHUS




[TapooOpa3zoBanue u kouzaeHcauus. HMcnapenue. Kumenuwe. VYnenphas

6.12 Temnora mapooOpa3oBaHMs. 3aBHCHMOCTh TEMIIEpAaTypbl KHUIICHHS OT
aTMoc(hepHOro JaBiIeHUS
6.13 BnaxxnocTs Bo3myXxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHMs
5.15 [Tpunnuner padotsl TemmoBbix asuratenei KIIJ[ TemmoBoro nBuraress.
' TennoBbie ABUTATENH U 3aIIUTA OKPY>KAIOIICH CpeJibl
6.16 3aKoH COXpaHEeHHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX MPOIEcCcax
[TpakTuyeckue pabOTHI:
OnbITHI IO OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSIKEHUS.
OMnBITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM UJIH caxapa.
OnbITel 10 HAOJIOEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, XKUAKOCTEH H
TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE MINPUIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MAaBJICHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUs WU OXJIAXKICHHUS.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH B
6.17 TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
' Habmionenne wu3MeHEHHs BHYTPEHHEH OHEpruM Tena B pe3ylbTaTe
TeIIonepeiadi U pabOThl BHEITHUX CHII.
UccnenoBanue siBleHUs TEIIOOOMEHA TMpU CMEIIUMBAaHUU XOJOJHOW U
ropsiuei BOJBI.
Omnpenenenne KOJIMYECTBA TETIOTHI, TOTYYEHHOTO BOJAOW MPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM IHITHHIPOM.
Ornpenenenne yAaelnbHON TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue nporuecca nucrnapeHusl.
Ornpeznenenrie OTHOCUTENBHON BIIaKHOCTH BO3/yXa.
Ornpenenenne yAaelIbHON TEIIOTHI IIJIaBICHUS JIbJA.
®duznueckre SBICHUS B MPUPOJIC: TMOBEPXHOCTHOE HATSKEHUE U
518 KaNWUISIPHbIE SBJICHUS B NPUPOAE, KPUCTAUIBI B MPUPOJAE, H3IyUEHUE
' ConHia, 3amep3aHue BOJOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera.
6.19 TexHUYeCKHe  yCTPOMCTBA:  KAaMWUISAPHI, TPUMEPHI  HCIOJIH30BaAHUS




KPHUCTAJUIOB, >KUIAKOCTHBIM TEPMOMETpP, AaTYUMK TEMIIEPATYpbl, TEPMOC,
CUCTEMa OTOIUJICHUS JOMOB, THTPOMETpPHI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTaTC]/ib BHYTPECHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnekTpusanus Ten. [[Ba posia aIeKTpUUeCcKuX 3apsiioB
BzaumoneiictBue 3apsbkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTH CHIIBI
7.2 B3auMOAEHCTBUS 3apsHKEHHBIX TEJNl OT BEIWYMHBI 3aPAJIOB U PACCTOSIHUS MEXITY
TeJIaMu)

23 Onektpuueckoe noje. Hampsok€HHOCTH anekTpuueckoro mnosid. [lpunuumn
. CYNEPHO3UINH IJIEKTPUUECKUX M0JIeH (Ha KaYECTBEHHOM YPOBHE)

- Hocurenu snexTpuueckux 3apsoB. DIIEMEHTApHbIN 3JIEKTPUUECKUN 3apsil.
. Crpoenue atoma. IIpoBOAHUKY U JUAIIEKTPUKU

7.5 3aKOH COXpaHEHHsI STEKTPUUECKOTO 3apsiia

26 ONEeKTpUYECKUH TOK. YCIOBHSI CYHIECTBOBAHMSI JJIEKTPUYECKOIO TOKA.
- HcTOYHUKY TOCTOSTHHOTO TOKA

27 JleficTBUSL 2JEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHHUTHOE).
. DNEKTPUYECKUH TOK B )KUJIKOCTSIX U ra3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HaIpsKeHHUe

7.9 ConpoTusieHe NPOBOJHUKA. Y IEBHOE COITPOTUBIIEHUE BEILIECTBA

7.10 3akoH OMa 1JIs ydacTKa Lenu

7.11 [TocnenoBarensHOE U MapauIeIbHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIIHOCTb 3JEKTpHUECKOro ToKa. 3akoH J[xoyms — JleHna

213 DJeKTpuYecKkue Henu U MOTPeOUTENH DJICKTPUUYECKOH 3HEpPruu B OBITY.
' KopoTkoe 3ambikaHue

7.14 ITocTosiHHBIE MarHUTHI. B3anMoielicTBE IOCTOSTHHBIX MAarHUTOB

MarauTtHoe nosie. MarauTHoe noje 3eMJId M €r0 3HAYEHHE JUIS KU3HHU Ha
7.15
3emuie

- 16 OneiT Opcrena. MarHuTHOE IOJIE JIEKTPUYECKOro Toka. lIpumenenue
' AIIEKTPOMArHUTOB B TEXHUKE

717 JleiicTBME MarHUTHOrO MOJS HA IMPOBOAHHMK C TOKOM. OJIEKTPOJBHUIaTElb

IIOCTOSSHHOTO TOKa. Mcmonn3oBaHme BJIGKTPO,I[BPIFaTeJICfI B TCXHHUYCCKUX




YCTPOMCTBAx U Ha TPAHCIIOPTE

7.18

7.19

7.20

Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna

OnektporeHepatop. CnocoObl MOJy4EHUS JJIEKTPUUYECKOW DHEPIHH.

BJ'ICKTpOCTaHI_[I/II/I Ha BO300HOBJIIEMBIX HCTOUYHHKAX SHEPIrun

[TpakTuueckue paboThI:

OnpiTbl 1O HAOMIOACHUIO DJIEKTPU3ALMU Tel HHAYKIUEH U 1pu
COIPUKOCHOBEHUH.

UccnenoBanue AEUCTBUS DIEKTPUYECKOTO IO HA MPOBOJHUKU U
JUBIEKTPUKH.

COopka u mpoBepka padOThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJmpoBaHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHHue HallPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbBI TOKA, HIYILIETO YE€pe3 pPEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIICHUS
MIPOBOJAHMKA OT €r0 JITMHBI, MJIOIIAN MONEPEYHOr0 CEYEHHs U MaTepHara.

IIpoBepka mpaBwiIa CIIOXKEHHMS HANPSHKEHUM IIPU  IOCIEN0BATEIBHOM
COEIMHEHUHU JBYX pe3uctopoB. [IpoBepka mpaBuna s CHIBI TOKAa IIPH
napajuieJbHOM  COeAMHEHUW  pe3uctopoB.  Ompexnenenne  pabOTHI
AIIEKTPUYECKOT0 TOKa, MIYLIEro uepe3 pesuctop. OmnpeneneHue MOIIHOCTH
ANIEKTPUYECKOTO  TOKa, BbIAEIAEMONM Ha pesuctope. MccnenoBanue
3aBHCHUMOCTH CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAaIIPSDKEHUS Ha HEM.
Onpenenenne KIIJg HarpeBaresl. Uccnenosanue MarHuTHOTO
B3aMMOJICHCTBUSI TOCTOSHHBIX MAarHuToB. V3ydeHHe MarHuTHOTO MOJIs
MOCTOSIHHBIX MarHUTOB MpPH MX OOBEIUHEHUU U pazneneHuu. VccnenoBaHue
JEUCTBUS  JIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIlpaBJIEHUs TOKA B Karymike. M3ydyenue nencTBus
MarHMTHOTO IOJI1 HAa MPOBOJHUK C TOKOM. KoHCTpyHpoBaHue M H3ydeHHE
pabotel  anektpoasurarens. M3mepenue KIIJI asnexkTpoaBurarenbHoM
ycTaHOBKHM. OIBITBI 10 HUCCIEJOBAHMUIO SIBIEHUS BJIEKTPOMArHUTHOMN
WHIAYKIWW:  UCCIENOBAHME  W3MEHEHUM  3HAYEHUS W HaIlpaBJICHUS

WHIYKIIHOHHOTO TOKa




®dwusnyeckue SIBICHUS B MPUPOE: dIEKTPUUECKHE sSBIEHUS B aTMocdepe,
7.21  DNEKTPUYECTBO JKHUBBIX OpPraHW3MOB, MAarHHUTHOE TI0J€ 3eMid, Jpeid
MOJIFOCOB, POJIb MArHUTHOT'O TIOJIS JIJISA )KM3HU Ha 3eMIle, MOJISPHOS CHSHHE
TeXHHYECKHE YCTPOUCTBA: JICKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUYCCKOM OSHEPruH, OSJICKTPOOCBETHTEIbHBIC IPHOOPHI,
7.22  mHarpeBaTelbHBIC AIIEKTPONIPUOOPHI (mpumepsl), NEKTPUUYECKUE
MPEIOXPAHUTENH, 3JICKTPOMArHUT, 3JIEKTPOJBUTATENh TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOT'O TOKa
9 KJIACC
Koxa Koxa
[IpoBepsieMbIe 3JIEMEHTBI COACPIKAHHS
pasiaeia  3JieMeHTa
MEXAHUWYECKUWE SBJIEHM
8.1 Mexannueckoe aBrkeHre. MaTepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEIHLHOCTh MEXaHHMYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMONUHEHHOE TBUKEHHE
8.4 HepaBHOMepHOE mTpsMonvHEHOe BkKeHUe. CpemHssi W MTHOBEHHAas
' CKOPOCTH TeJla MPU HEPABHOMEPHOM JIBHKEHUU
8.5 VYckopenue. PaBHOYCKOpeHHOE MPSIMOIMHEHHOE TBUKCHHE
8.6 CBobOoaHoe nagenue. OneITH [ anwes
8.7 PaBHOMepHOE ABMkeHHE MO OKpyx)HOCTU. [lepron u yactota oOpaieHus.
8 ' JIuneitHas u yrioBast ckopocTu. LleHTpocTpeMUuTenbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon Herotona
8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHUMI Cyneprno3UIIuN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CUiia TPEHUS CKOJIbKEHHUS, CHIIa TPEHUSI TIOKOsI, TPYTHUE BHUJIbI
' TPCHHSI
814 Cuiia TSKECTH M 3aKOH BCEMHPHOTO TSATOTCHHs. YCKOpEHUE CBOOOIHOTO
' MaJICHUs




JBmwxenne miraner BOkpyr Cosnma. IlepBas kocMmudeckass CKOpPOCTb.

815 HesecomMocTs u neperpysku

8.16 PaBHOBecue MaTepuanbHOM TOUKkU. AGCOTIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBEPAOro Teia ¢ 3aKPEIVIEHHONW OCBhIO BpalleHUs. MOMEHT

' cuibl. LIeHTp TshxecTn

8.18 Nmmynbe Tena. U3menenue ummynbca. UMImyabe cuitbl

8.19 3aK0H COXpaHEHUsI UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuyeckas paboTa U MOIIHOCTb

8.22 PaGota cui Tsbkectu, ynpyroctu, Tpenus. CBsi3b SHEPTUH U PaOOTHI

8.23 [ToTeHunanbHas 3HEPTUs TeNa, HOJHATOrO HaJl HOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHmanpHast SHEPTUS CKATOU MPY>KUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHUHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUHN
[TpakTuyeckue paboOTHI:
Ormpenenienne cpeaHel CKOPOCTH CKOJBXEHUSI OpycKa WU JABUKEHUS
[IapuKa MO HAKIOHHOW IUIOocKOCTH. OmpeneneHue yCKOpPEHHs Tela Mpu
PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHHU NpPH PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HauaJbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM TMPU PaBHOYCKOPEHHOM JBMKEHHH Oe3

8.27 HAYaJIbHOW CKOPOCTH TIYTH OTHOCSTCS KaK psI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIKE TPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBHCHMOCTH CHJIBI  TPEHHSI CKOJIBKEHUS OT  CHJIBI
HOpManbHOrOo  mgaBneHus.  Ompenenenue  koddduumeHta  TpeHUS
ckonbkeHus. OmnpexneneHue KECTKOCTU MNPYKUHBL. OmnpeneneHue paboThl
CWJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUHM Tella MO TOPU3OHTATHHON
noBepxHocTH. Onipesiesienne paboThl CHITBI YIIPYTOCTH MPH TOIbEME TPy3a ¢
MCIIOJIb30BaHNEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.8 ®duznyeckue sSBICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, JABIKCHUE TUIAHET

' COJIHEYHOW CHCTEMBI, PEaKTHBHOE JBM)KCHUE KUBBIX OPTAaHU3MOB
890 TexHUYECKHE yCTPOMCTBA: CTUAOMETD, JATYUKH TTOJOXKEHUS, PACCTOSHUS

YCKOPEHHS, PAKETHI

MEXAHWYECKUE KOJIEGAHHM 11 BOJIHBI




Konebarenbrnoe naBmxeHue. OCHOBHBIC XapaKTEPUCTUKU  KOJICOAHUM:

o NIEpPUOJ, YaCTOTa, aMILJIUTYa
9.9 MareMaTnyeckuii U NpYKUHHBIA MasTHUKU. lIpeBpaiieHue s>Hepruu Inpu
' K0J1e0aTeNbHOM JIBUKEHUU
9.3 3aryxatomue kojaebanus. BeinykaeHHbie Konebanus. Pezonanc
Mexanuyeckne BosHbL. CBOHCTBa MexaHU4ecKux BOJH. [IpomonbHble u
9.4 [IONIEPEYHbIE BOJHBL. J[JIMHA BOJIHBI U CKOPOCTb €€ paciupOCTpaHEHUs.
MexaHnuyeckue BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk U ynpTpa3ByK
[TpakTuyeckue pabOTHI:
OnpezneneHye 4acTOThl U MEpHOA KoleOaHUH MaTeMaTUYECKOr0 MasiTHUKA.
Omnpenenenye 4acToThl U Ieproia KoiaeOaHui NpyKUHHOTO MasiTHUKA
9.7 HccnenoBaHue 3aBUCUMOCTH MepHoJa KojeOaHWH MOJBEIIEHHOTO K HUTH
' rpy3a OT JUIMHBI HUTH. VcciienoBaHue 3aBHCHMOCTH HEpUOJia KOJeOaHMi
IPYKMHHOIO MasTHHKa OT Macchl TIpysa. lIpoBepka He3aBUCHMMOCTH
nepuoAa KoyieOaHW rpy3a, MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a Hu
KECTKOCTH MPYKUHBL. M3MepeHune yckopeHus cBOOOIHOTO MaieHUs
08 @dusnyeckue SABICHHUS B MPHUPOAE: BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
' 3eMJIETPSACEHNE, CECMUYECKUE BOJIHBI, IlyHAMHU, 7XO
9.9 TexHUUYecKue ycTpoHWCTBa: 3XOJIOT, UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U

TCXHUKC
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SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

OJIEKTPOMarHuTHOE  TOJIe.  ODJIEKTPOMAarHuTHele  BOJHBL. ~ CBOMCTBA

101 AIIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa cBera. CkopocTs cBeTa. BonHOBBIE cBOICTBA
' CBETa
[TpakTiueckue paboThI:
10.4 |U3ydeHue CBOMCTB >JIEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO
tenedoHa
105 dusnyeckue SBICHHA B IMPHUPOAE: OMOJIOTHYECKOE MAEHCTBHE BHIUMOTO,
' yABTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I
10.6 TexHUYeCKHne YCTPOMCTBA: HMCIOJIB30BAaHUE SJCKTPOMATHUTHBIX BOJH IS




COTOBOH CBS3U

11

12

CBETOBBIE ABJIEHU A
11.1 JlyueBast Mmoniens cBera. MICTOUHMKH cBeTa
11.2 [IpssMonrHEITHOE pactipocTpaHEeHNEe CBETa
11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKEHUs CBETa
114 IIpenomiienue cBera. 3akoH IpenomiieHHst cBeTa. lloaHoe BHyTpeHHee
' OTpa’keHHEe CBeTa
11.5 Jlunza. Xop stydeit B JIMH3E
11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEIECKOIa
11.7  I'na3 xak onrtuyeckas cucreMa. ban3zopykocTs U AagbHO30PKOCTb
118 Paznoxenue Oenoro ceera B cnekTp. Ombitel Helorona. Croxxenue
' CHEeKTpAIbHBIX IIBETOB. [lucmepcus ceta
[TpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCHUMOCTH YIjla OTPa)KCHHMsS CBETOBOIO Jiyya OT yrja
najIeHusl.
W3yueHne XxapakTepUCTHK H300paKeHNUs TIPeMETa B IJIOCKOM 3epKaJe.
HccnenoBaHue 3aBUCUMOCTH yIJIa MPEIOMIJIEHUS CBETOBOIO Jiyya OT yria
119 NaJICHUs] Ha TPAHHIIE «BO3yX — CTEKIION.
' [Tony4yeHnne n3o00paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKOH CHIIBI COOMpArOIIei
JIMH3BIL.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 1O BOCHPUATHIO I[BETa NMPEAMETOB IMPH HMX HAOIIOACHUU 4epes
[[BETOBBIE (DUIIBTPHI
1110 duznueckue sBieHUS B npupone: 3atMeHust Comnma u JIyHbl, 1iBeTa Ted,
' ONnTUYECKUe sABJIEeHUs B atMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpOMCTBA: OYKH, MEPHUCKOI, (OToarnmapar, ONTHUECKUE
' CBETOBO/IBI
KBAHTOBEBLIE SABJIEHUA
12.1 OmnsiTel Pezepdopaa u miianerapaas Mosens atoma. Mozens atoma bopa
12.2 Hcnyckanue u norsiouieHue csera atoMoM. KBaHTel. JInHeHuaThie CLIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- U raMMa-u3mydeHHs
12.4 Crtpoenue atoMHOrO siapa. HykinoHHas Moiens aTOMHOTO siapa. M30Tomnsl
125  PagmoaktuBHbIe npeBparienus. [leproa momypacmaga aTOMHBIX siIEp




12.6

SnepHble peakiu. 3aKOHBI COXPaHEHUS 3apsS0BOTO U MacCOBOTO YHUCEI

12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus snaep. Ucrounuku sHeprun ConHua v 3BE311
129 SlnepHas sHepretuka. [lelicTBUE paJMOAKTHUBHBIX H3JIYYEHUM Ha >KUBbBIC
' OpraHU3MBI
[TpakTuyeckue pabOTHI:
Habmroienue CritomHbIX U IMHEHYAThIX CIIEKTPOB U3JIyUEHUS.
12.10  HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI 10 TOPMO3ZHOMY MTYTH
(o ororpadusim).
W3mepenue paanoakTuBHOTO hoHa
duznyeckue sBICHUS B IMPHUPOJAE: €CTECTBEHHBINH paJMOAKTUBHBIN (DoH,
12.11  xocMHWYeCKHE Jy4H, PaJHOAKTHBHOEC H3JIYYCHHE MPHPOIHBIX MHUHEPAJIOB,
JeiCTBUE PaMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YellOBeKa
191 TexHuyeckue YCTPONCTBA: CHEKTPOCKON, WHIWBUIYaJIbHBIA JO3UMETD,

kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3UKK B HAy4YHOUW KapTUHE MHpa; cHOPMHPOBAHHOCTH
0a30BbIX IPEJCTaBICHUN O 3aKOHOMEPHOW CBSI3U U MO3HABAEMOCTH SIBJICHUI
MPUPOJBI, O POJM SKCIEPUMEHTa B (pu3MKe, 0 CUCTEMOOOpa3yrollei ponu
¢u3MKM B pa3BUTHUM E€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOIHH, 00
HBOJIIOLIMU (PU3UYECKUX 3HAHUM M X POJIU B LIETIOCTHOM €CTeCTBEHHOHAYYHON
KapTHHE MHpa, O BKIAJE POCCHICKUX W 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, pa3BUTHE

TEXHUKH U TEXHOJIOTHH

3HaHMS O BUAAX MaTepuu (BEILECTBO M IOJIE), O ABMXKEHHHM KaK CIocobe
CYLIECTBOBaHMs Marepuu, 00 aTOMHO-MOJICKYISPHOW TEOpUU CTPOEHUS
BelIeCTBa, O (U3UYECKON CYIIHOCTU SBICHUM NPUPOJBI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iInyarh sSBICHU 110
ONMMCAHUIO HX  XapaKTepHbIX CBOWCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOe (U3HUEcKoe sIBIIEHHE; yYMEHHE pacro3HaBaTh
MPOSIBIEHUE W3YYEHHBIX (PU3MYECKUX SBJIEHUI B OKpPYXKAIOIIEM MHDE,

BBIACIIAA UX CYHICCTBCHHLIC CBOMCTBA (HpI/I3HaKI/I)

BJ'IaI[eHI/Ie OCHOBaMM ITOHSTHHHOTO afrmapara “ CHUMBOJHMYCCKOI'O sA3bIKa
(1)I/I3I/IKI/I N HCIOJB30BAHUC HUX I PCHICHUA y‘I€6HBIX 3aaa4, YMCHHC
XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SIBJICHUA U MPOLICCChI, UCIIOJIb3Ys

¢byHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHHne OmIHCHIBaTh HU3YUCHHBIC CBOICTBa Te€l H (I)I/I3I/I‘ICCKI/IC SABJICHUA,

HCTIONB3Ys (PU3UYECKUE BETUIHHBI

Bnanenne ocHOBaMu METOJOB HAayyHOTO IO3HAaHUS C Y4ETOM COOJIIOJIEHUS
npaBui 0€30MacHOro Tpy/ia: HaOMoIeHHE (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh OJKCHEPUMEHTANbHYI0 YCTAaHOBKY U3
JaHHOTO Habopa 00opynOBaHMS MO WHCTPYKIMH, OMHMCHIBATH XOJ OMbBITA U
3aMUCHIBaTh €T0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBODI;

NPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIIMUMH: YMEHUE

IUTAHUPOBATh HM3MEPEHUs, CAMOCTOSTEIHLHO COOUpaTh 3KCHEPUMEHTAIbHYIO




YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH 3HAUEHUE BEJIMYUHBI U aHAITU3UPOBAThH
IIOJIy4EHHBIE pe3yJbTaTbl C YYETOM 3aJaHHOM IIOTPELIHOCTH pe3yJIbTaTOB
W3MEPEHHUIT;

IMPOBCACHUC HCECJIOKHBIX SKCIICPUMCHTAJIbHBIX HCCJIGI[OBaHHﬁ;
CaMOCTOSITENIbHO COOMpPaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U IPOBOJUTH
HCCIICAOBAHUC 110 HHCTPYKLOUH, MHNPCACTABIATH IOJYUYCHHBIC 3aBUCUMOCTU
¢bu3nYeCKUX BEIMYHUH B BUJE TaOIHIl U TpadUKOB, YUUTHIBATH MOTPEIIHOCTH,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

[ToHnMaHue XapakTEpHBIX CBOWCTB (PU3MYECKUX MoOJeNel (MarephaibHas
TOYKa, abCOJIOTHO TBEPIOE TENO, MOJEIN CTPOEHHUS TIa30B, KHUIKOCTEH U
TBEPABIX TEJ, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJEIb AaTOMHOI'O

;mpa) U YMCHHUC IIPUMCHATD UX IJIA 00BsICHEHHS (1)I/I3I/ILI€CKI/IX IpoueccoB

YMeHne o0bACHATh (pru3nyeckre Mpolecchl U CBOICTBA Tell, B TOM YUCIIE U B
KOHTEKCTE CHUTYyalluil NPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa, B YaCTHOCTH,
BBISIBJIATh NTPUUUHHO-CIICICTBEHHbBIE CBSI3U M CTPOUTH OOBSICHEHUE C ONOPOM
Ha U3YyYEHHblE CBOWCTBA (PU3MYECKUX SBJIEHUH, (QU3NYECKHE 3aKOHBI,

3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemaTth pacuéTHbele 3afau (Ha 6ase 2 — 3 ypaBHEHHUH), HCIIOJIB3Ys
3aKOHBI M (DOPMYIBI, CBSI3BIBAIOLINE (PU3NYECKHE BEIMYMHBI, B YAaCTHOCTH,
3alUChIBaTh KPATKOE YCIOBHE 3aJauM, BBIABIATH HEIOCTAIOIINE [aHHBIE,
BbIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pPellleHus], UCII0Ib30BaTh
CIPAaBOYHBIE JAHHBIE, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIyUEHHOTO0 3HA4YeHMs] (PU3NYECKOM BEIWYMHBI, YMEHHE OIpEAesiTh

pPa3sMEPHOCTDb (1)H3H‘l€0KOI>i BCJINYHUHEI, HOHY‘IGHHOﬁ IIpU pCUHICHUU 3aaa4N

VYMeHne XapakTepHu30BaTh NPUHIHUIBI JIEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHClIe OBITOBBIX MPHOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB M0 MX OMMCAHUIO, MCIIONb3ysd 3HAHUS O CBOMCTBAX (DU3MUECKHUX

SIBIICHUI U HCO6XO,[[I/IMBIC (I)I/ISI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU
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YMeHHue HCIoNb30BaTh 3HAHUSA O (DU3WYECKUX SIBJICHUSAX B IOBCETHEBHOMN
KU3HU Uil oOecriedeHuss O€30MacHOCTH MpU OOpalleHUH C OBITOBBIMU
npubopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, COXpPAHEHHS 3/0pOBbS U
COOJIIOJIEHHNsI HOPM 3KOJIOTMUYECKOTO TIIOBEAECHUS B OKpYXarolled cpene;
MOHMMaHHE HEOOXOAMMOCTH MPUMEHEHUS TOCTHKECHUN (PU3UKU M TEXHOJIOTUI

JJI1 paiuOHAJIBHOT'O ITPUPOJO0IIOJIB30BAHUA
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OneIT Moucka, mpeodpa3zoBaHus U MPEACTaBICHH HHPOopMaIuu GU3HIECKOTo




COJIep’)KaHUs C  HCIIOJIb30BaHMEM  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH; yMEHHE OLEHUBATh JIOCTOBEPHOCTh MOJIYYCHHOH HH(OpPMAIIUU
Ha OCHOBE HMEIOIIMXCA 3HAHUW W JIONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
MCIIOJIb30BaTh IPU BBINOJIHEHUM YUYEOHBIX 3aJaHUil HayYHO-IOMYJISIPHYIO
aUTepaTypy (PU3NYECKOTO COJEp>KaHUs, CIPaBOYHbIE MaTepHallbl, PecypChl
cetu UMHTepHer, BiageHue 0a30BBIMH  HaBBIKAMH  IpeoOpa30BaHUS
uH(pOpMallMi U3 OJHOM 3HAKOBOW CHUCTEMBI B JPYTyIO; YMEHHE CO37aBaTh
COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHNUS Ha OCHOBE MH(POPMALIUU U3

HECKOJIBKHX UCTOYHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanundeckoe aBuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
' JIBI>KECHUS
19 PaBHOMepHOe U HepaBHOMepHOe JBHkeHHE. CpenHsas ckopocTb. Popmyna uis
' BBIYKCIICHUS CPeHE ckopocTH: V = S/t
PaBHOMEpHOE NIPSAMONIMHENHOE JBUKEHUE. 3aBUCHUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
13 x(t)=x,+0,t
I'paduku 3aBUCUMOCTH OT BpEMEHU I MIPOCKIIUU CKOPOCTHU, MPOSKIIMH ITepEMEICHU,
MyTH, KOOPAUHATHI [IPU PABHOMEPHOM IPSIMOJIMHEMHOM JIBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI Tella OT BPEMEHM B Cly4ya€ pPaBHOYCKOPEHHOrO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sp(f) = Vo, # I+ a * ;
2
DopMyIbl IS IPOCKIIUU TIEPEMENICHHS, MPOEKIIMH CKOPOCTU M MPOCKIUU YCKOPEHHS
MIPU PAaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JBUKEHUU:
2
14 .sx(r]=vﬁx-r+ax-%.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =la,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHH MJi MPOEKIMU YCKOPEHHs, MPOEKIIMH CKOPOCTH,
MPOCKIIMK TIEPEMEIICHHs, KOOPAWHATHI TP PABHOYCKOPEHHOM TMPSMOJTHMHEHHOM
JBUKEHUU
CBobOonHoe mageHne. @opMyIibl, OMUCHIBAIOIINE CBOOOHOE TaIeHHE Tella TI0 BEPTHKAIH
L5 (IBW>KEHHWE Tela BHMU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH 3emiu). [paduku
' 3aBUCUMOCTH OT BpPEMEHHM [UIsl MPOCKUUU YCKOPEHUs, TMPOEKIHH CKOPOCTH U
KOOpJMHATHI MPU CBOOOAHOM MaJIeHUH TeJla IO BEPTHKAIH
1.6 CKopocTh paBHOMEPHOTO JIBM>KEHHMS Tella IO OKpy»)HOCTH. HanpasiieHne ckopocTH.




1.7

1.8
1.9

1.10

1.11

®opmyna aisl BBIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTH U epuo]i oOpallieHus:

2TR
b=
T

HenTpoctpemurenbHoe yckopeHue. HampaieHue LEHTPOCTPEMUTEIBHOIO YCKOPEHHS.

dopmyna Al BBIYUCICHUS YCKOPEHUS:

®dopmyia, CBI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaICHMUS:

vl
T

Macca. IInoTHOCTE BellecTBa. dbopMlea JJIA BBIYUCICHUSA IIJIOTHOCTH .

_m
V

Cuna — BektopHas pu3ndeckas BenuarHa. CII0KEHUE CHIT
SBnenne unepuuu. Ilepseiit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHarnpaBleHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha TEJO

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpCHI/Ie IMOKOSA U TPCHHUE CKOJIbKCHHA. q)OpMYJ'Ia AJId BBIYMUCIICHUA MOAYJIA CUJIBI TPCHUA

CKOJIB)XXCHHA:

FTP=M'N

1.13

1.14

Hedopmarus Tena. Yrnpyrue u Heynpyrue nedopmanuu. 3aKoH ynpyrou aedopmaruu
(3akoH ['yka):

F=k-Al
BcemupHoe Trorenne. 3aKk0H BCEMUPHOTO TATOTEHHUS:

My -1
F=G.-—L1_2
R
Cuna TskecT. Y CKOpPEHHE CBOOOIHOTO TTaI€HH .
@dopmyia [ BEIYMCIEHHS CUIIBI TSOKECTH BOJIM3U MOBEPXHOCTH 3emun: F = mg.
JiBumkenne rianer Bokpyr Comniia. ITepsas KocMudeckas ckopocTb. HeBecomocTs

neperpy3Ku




1.15

Nmitynbe Tena — BekTopHas (u3nvecKas BeITuIrHa.
p=mi

I/IMHYJ'IBC cucteMsl Ten. I3mMeHeHune HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHHUs UMITYJIbCA [T 3aAMKHYTOH CHCTEMBI TEJI:
Dp=myU i,y =const
PeakTuBHOE IBUKEHUE

Mexannueckas pabota. @opmyna ajisi BEBIYUCICHHS paOOThI CHITBL:

A=Fsooscx

Mexanuueckass MOIITHOCTb:

=24
I

1.18

Kunernueckas u MMOTCHIHMAJIbHAA S9HCPI'Hs. CDOpMy.]'Ia JJI1 BBIYUCIICHUA KUHETHYCCKOHN

SHEpPruu:

Hﬁ')z
Bem g

TeopeMa 0 KMHETHYECKOM OHEPIHUHU. cDOpMyJ'Ia. JJIA BBIYUCICHUA HOTGHHH&HLHOﬁ

SHECPTruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

1.20

MexaHnueckast SHEPTUsl:

E=E,+E »

3aKoH COXpaHEHHs MeXaHU4ecKon sHeprun. Gopmyna ajs 3aKOHA COXPAHEHUs
MEXaHMYECKOHM SHEepPTuu B OTCYTCTBHE CUII TpeHwus: E = const.

[TpeBpareHre MeXaHNIEeCKOH YHEPTHH ITPU HATHIHH CHJTBI TPESHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.

Peruar. Moment cuitsl: M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThix MexaHH3MOB,

n= Anonesnan

A‘S&TIZE"IH




1.21

[laBiienue TBEpIOTO TENA.

dopmyia i1 BBIYMCIICHMS JABJICHUS TBEPIOIO Tena:

_F
p_S'

JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBieHrEe BHYTPH KUIAKOCTH.

(DOpMy.]'Ia AJI BBIYHUCIICHUA JaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

1.24

1.25

3akoH Apxumena. @opmyna s ONpeNeiIeHHs] BBITAIKUBAIOUIEH CUJIbI, 1EHCTBYOIIEH
Ha TeJI0, IOTPYKEHHOE B KUAKOCTb WU ras:

Fag =PEV
Ycnosue nnaBanusd tena. [lnaBanue cynoB U BO3AyXOIIaBaHUE

MexaHnudeckue KojaeOaHus. AMHJ’II/ITy,Z[a, nepuoa MU 4Yacrora KOJIEOAHUH. d)opMyna,

CBSI3BIBAIOINAS YACTOTY U TMIEPHOJ] KOJICOAHMIA:

Marematnueckuii ¥ IPYKUHHBIA  MaATHHKU. [IpeBpamieHue SHeprum  Ipu

KoJIe0aTeIbHOM JABHXXCHUH

1.26

3aTYXaI-OH_II/Ie KoJieOaHMsI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

MexaHU4ecKH€e BOJIHEI. HpOI[OJ'ILHLIe " IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb

pacrpocTpaHeHUs BOJHBI:

h=v-T

1.28

1.29

3ByK. I'poMKOCTE 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI Ha I'PAHULIE JBYX CPEN.
Wnudpa3Byk 1 yiabTpa3Byk

IIpakmuueckue pabomoi

N3mepenue cpeqHeil IIOTHOCTH BEIIECTBA; apXUMEJOBOW CUIIBL; KECTKOCTU MPYKUHBI;
Kod(uIMeHTa TPEHUSI CKOJIbKEHUS; paboThl CUIIBI TPEHUSI, CUJIbl YIIPYTOCTH; CPEAHEN
CKOpOCTH JBIKEHHMsI Opycka IO HaKJIOHHOM IUIOCKOCTH; YCKOpeHHMs Opycka IpHu
JBUKEHHUH 110 HAKJIOHHOM IIOCKOCTH; YaCTOTHI U Meprojia KouebaH!il MaTeMaTu4ecKoro
MasTHHKA; YacTOThl W TepHoJa KoJeOaHWH NPYKUHHOTO MAasTHUKA; MOMEHTA CHIIBIL,
JIEMCTBYIOIEro Ha pblyar; padoThl CHIIBI YOPYTOCTU NIPU MOABEME Ipy3a C HOMOILBIO
HETOABIKHOTO OJI0Ka; pabOThl CHJIBI YHPYTOCTH HpU MOABEME Ipy3a € TOMOLIBIO

IMOABYKHOTO OJIOKA.




HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOM CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Teaa 1
OT IINIOTHOCTH KHUAKOCTH, HC3aBUCUMOCTHU BBITaJIKHBaIOIHeﬁ CHJIBI OT MAcCChl TCJla, CHUJIbL
TPEHUsI CKOJBXKEHUS OT CHJIbI HOPMAaJbHOTO JAaBJICHUS U OT POJa MOBEPXHOCTHU; CHIIBI
YIIPYTOCTH, BO3HUKAIOIIECH B MPYXHUHE, OT CTENECHU Ae()OpMaIK MPYKUHBL;, YCKOPEHUS
Opycka OT yIjila HakjJOHa HaNpaBIsIOLIEH; mMepuoaa (Y4acToThl) KoJeOaHW HUTSHOTO
MasATHUKA OT JJIMHBI HUTH, IICpHUOIa KOJIe6aHI/II\/JI IMPY>XXUHHOI'O MassTHUKA OT MAacCChI I'py3a
U KECTKOCTU MPYKUHBI;, HCCIEAOBaHNE HE3aBUCUMOCTH IEpHoAa KoyieOaHUil HUTSIHOTO
MasTHHKa OT Macchl Ipy3a. [IpoBepka yciioBUs paBHOBECHSI pblyara

Qusuueckue sa6neHUsi 6 npupooe: NPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOM U HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, IPUIUBBI U

OTJIMBBI, JBWMXXCHHEC IIJIAHCT ConHe4yHon CUCTCMbI, PCAKTHUBHOC JIBHKXCHHUC IKUBBIX

130 OpPraHU3MOB, pblyard B TeJIe YeJIOBEKa, BIUSHHE aTMOC(EpPHOro JaBJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE pbIO, BOCHPUATHE 3BYKOB JKHBOTHBIMH, 3€MIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CIMIOMETD, JaTYUKU HOJIOXKEHUS, PACCTOSHUSA U YCKOPEHUS,
JMHAMOMETp, MOJIIMITHUKY, PAKEThl, pblYar, MOJBM)KHBIM W HEMOJBIKHBIA OJIOKH,

1.31 HAKJIOHHAs TIUIOCKOCTb, MPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJIA, THIIPABIUYECKUHN Mpecc, MaHOMETp, 0apoMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU CTPOEHHS BEIIECTBA.

2.1 Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTossHui BenlectBa. Kpucramimyeckue
U aMop(QHBIE Tena

29 JlBmkenne uactuil BemiecTBa. CBs3b CKOPOCTH JBHMKEHHS YACTHI[ C TEMIIEPATYpO.

' BpoynoBckoe nBuxenue, mudpdys3us

2.3 CMaunBaHue U KalWJUISIPHBIE SBICHUS

2.4 TemoBoe paclIiupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sneprusi. Paborta u Temsomnepenaya Kak crnocoObl U3MEHEHHUsS BHYTpPEHHEH

' SHEpPIruu

2.7 Bups! Tenonepenauu: TeMIONPOBOIHOCT, KOHBEKIUS, U3TydeHHE
Harpepanue u oxnaxaenue ten. KoanuecTBo TEMIOTHI. Y ebHAs TEMI0EMKOCTb!

2.8

O=am(t,—1)
2.9 3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OalaHca:




O +0, +..=0

Hcnapenue u koHaeHcanus. M3MeHeHne BHYTpeHHEH SHEPrUH B MpoIiecce UCTIapeHus U

2.10
KOHJeHcalmu. KureHne skuikocTu. Y aenbHas Teriora napooopasosanus: L = Q/m
211 BnaxxnocTs Bo3nyxa
[MnaBnenne u kpucramumsanus. V3MeHeHWe BHYTPEHHEW SHEPruu NpU IUIABICHUU H
KpUCTAJUTH3aIlMU. Y JIeIbHAS TETUIOTA TUTABJICHHUS:
2.12 Q
h= m
213 BryTpeHHSIs SHEprys CrOpaHus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS TOTUINBA:
' q=Q/m
2.14 [Tpuniumne! paboTe! TermoBbix Asuratenei. KII1JI remmoBoro asuraresns
Ilpaxmuueckue pabomol
N3mepenue ynenbHON TEIUIOEMKOCTH METAJUTMYECKOTO IIWIHHIPA; KOJINYISCTBA TEILIOTHI,
MOJIyYEHHOT0 BOJOW KOMHATHOM TemmepaTypsl (UKCUPOBAHHONW MAacChl, B KOTOPYIO
215 OITYIIICH HArpeThI IWIMHJP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpEThIM IMJIMHIPOM,
' nociie OMYCKAaHHUS €ro B BOJY KOMHATHOW TeMIIepaTypbl; OTHOCUTEIBHOW BIaKHOCTU
BO3/yXa; YACILHOW TEIUIOTHI IJIABJICHHS JibJia. VcciemoBaHe H3MEHEHUS TeMITepaTyphbl
BOJIBI TIPU PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA MPH CMENIMBAaHUH XOJIOJHOM U
ropsiIei BOBI; IPOIIecca HCITAPSHUS
Qu3zuueckue a6/1eHUs. 8 NpUpode: TIOBEPXHOCTHOE HATSDKCHUE U KaNMUISIPHBIC SIBJICHUS B
2.16 pUpoJie, KPUCTAILIBI B Mpupoze, uznydenue ConHIla, 3aMep3aHue BOAOEMOB, MOPCKUE
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, UHES, CHETa
Texnuueckue ycmpoiicmea: KanWUISPbl, TPHUMEPHI HCIIOJB30BAHKS KPHUCTAIUIOB,
2.17 JKUJKOCTHBIM TEPMOMETp, JATYMK TEMIIEPaTyphbl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, TBUTATETh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE SABJIEHU S
3.1 DnekTpu3aius Tel. J[Ba Buaa 3MEeKTPUIECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI dTEKTPUUECKOTO 3apsiia
34 DnekTpuueckoe nose. Hampsok€HHOCTH anekTpudeckoro noms. [IpuHnmn cyneprno3unun
' AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE)
35 Hocurenu anektpudeckux 3apsaoB. [lelicTBUue JIEKTPUUECKOTO NOJISI Ha AJIEKTPUUYECKHUE

3apsbl. [IpoBOAHUKY U JUDJICKTPUKH




[TocTossHHBIN 3yeKTpUuYecKuid TOK. JledcTBus siekTpudeckoro Toka. Cuna Toka.

3.6 Hampsokenue.
I=qg/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO COIIPOTUBIICHMUS:
U=Us;I=1+1;R=2.
2
CMmenianHble COSIUHEHHS IPOBOITHUKOB
3.10 Pa6ota u MmomHOCTh AsekTprueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
3.11 3
O=I"-R-t
312 OneiTr Opcrena. MarHuTHoOe 1oJIe IPSIMOTO IIPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
' WHIYKIAH
3.13 MarauTHoe 1noJje MoCTOSHHOTO MarHuTa. BzaumoielicTBue NOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUMU. [IpaBuio Jlenna
Ipaxmuuyeckue pabomul
H3mepeHne >MeKTPUUECKOr0 COMPOTHBICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPHUYECKOIO
TOKa; paboThI 2JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B IMPOBOJHHUKE (PE3UCTOPHI,
3.16 JaMITOYKa), OT HAIPSDKEHUS Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH COINPOTHUBIIEHHUS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CEYEHHS U YAETbHOTO COPOTUBIICHHUS.
[IpoBepka mpaBuia [ SJIEKTPUUECKOTO HANpsDKEHUS TIPH  MOCIEJ0BATEIbHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBuia Ui CHJIBI OJJEKTPUUECKOro TOKa IIpH
napaujielbHOM COSMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue a61eHuUs 8 npupoode: dIEKTPUIECKHE SIBICHUS B aTMOc(]epe, EeKTPUIECTBO
3.17 KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, Apei( MOITIOCOB, POJIh MATHUTHOTO TTOJISI

JUIA XKU3HU Ha 3CMHG, MOJIAPHOC CUAHUC




Texnuueckue ycmpoticmea: 3JEKTPOCKON, amIepMeTp, BOJIbTMETP, PEOCTaT, CUETUYHUK

JIEKTPUYECKOM  DHEPrUM,  AJIEKTPOOCBETUTENbHBIE  INPUOOPBI,  HArpeBaTeIbHBIC

318 IIEKTPONIPHOOPH!  (IPUMEPBI), DJIEKTPHUECKHE IPEIOXPAHUTEIH, JJIEKTPOMAarHuT,
AIIEKTPOABHUraTENb MOCTOSHHOTO TOKA, T€HEPATOP MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkana 3JeKTpOMarHUTHRIX BOJH
3.20 JlyueBas mojienb cBeta. [IpsiMonMHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xox mydeii B nmuna3ze. PokycHOe paccTosiHHE THH3bI. OnTHYyeckas cuia JUH3bL D
' = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
IIpaxmuueckue pabomul
H3mepeHne ONTHYECKOW CHJIBI  COOMpArOIIed JHMH3BL, (OKYCHOTO DPacCTOSHUS
coOuparomield JMH3bI (110 CBOMCTBY pPaBEHCTBA pa3MEpOB IpeaMeTa M H300pakeHHUs,
3.26 KOTJ1a MpeIMET PacIioyio’KeH B IBOMHOM (pokyce), moKa3aTesst MpeoMIICHHs! CTEKIIA.
HccnenoBanue cBolicTBa N300pakeHUs, TIOTYUYEHHOTO C TIOMOIIBIO COOMpPAIOIEH JTUH3HI;
U3MEHEHHUS (POKYCHOrO pacCTOSIHMSI JIBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH yria
NPEJIOMIJICHHUS] CBETOBOTO JIyda OT YyTJia MaeHHs HA TPAHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue seieHus 6 npupode. 3atMeHus ConHma u JIyHBI, 1[BETa TeN, ONTHYECKUE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea.: O9KH, IEPUCKOTI, (OTOAIIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBEGLIE SABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydeHus. Peakiun anbda-u 6era-pacnama
4.2 Omnpitel Pezepdopaa o paccesauto anba-yactuu. [Inanerapuas mogens atoMma
4.3 CocraB aToMHOTO simpa. M30TOIBI
4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
4.5 SnepHble peaky. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO M MACCOBOT'O YHCET
Qusuueckue A6leHUss 8 Npupooe: €CTECTBEHHBIM PaJUOAKTUBHBIA (OH, KOCMHUECKUE
4.6 Jy4H, PaIdOaKTHBHOE H3JIyUYeHHE MPUPOIHBIX MUHEPAIOB, JCHCTBUE pPaTHOAKTHBHBIX
U3JTYy4eHUH Ha OPraHu3M YeJIOBeKa
47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHAWBUIYAIBHBIA TO3UMETP, Kamepa

Bunscona, simepHast sHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 8 knacc/ [lepeimkun A.B., O011eCTBO ¢ OTpaHUYEHHOU
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocBemenue»

» ®dusuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [lerpoBa
M.A., AkiimonepHoe odmectBo «M3aarensctBo «IIpocBenienue»
METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

®duzuka. 7 knacc. Meroauueckoe nocobue k yueoHuky A.B. [leppiikuna
®dusuka. 7 knacc. Meroauueckoe nocooue/ O. A. UepHukoBa

dusmka. 8 kimacc. Meroauueckoe nmocooue/ O. A. UepHukoBa

CoOopHuk BompocoB U 3a1a4. ®usuka. 9 kinace/ A. B. [1épeimkun, E. M. I'yTHUK
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

https://lecta.rosuchebnik.ru/

http://class-fizika.ru/

https://infourok.ru/user/infourok

https://resh.edu.ru/

https://urok.apkpro.ru/
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