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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUs
COCTaBJI€HA HA OCHOBE MOJOXXKEHUH U TpeOOBaHWI K pe3yibTaTaM OCBOCHUSI Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHON paboyeit mporpaMmbl BOCIUTAHUS U
Konnenmuun mnpenomaBanust yudeOHoro mpeamera «dusuka». A Takxke Ha
OCHOBAaHUM OCHOBHOW 00pa30BaTeIbHONW MPOTpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHus MyHuUIUManIbHOTO OO KETHOTO 00111e00pa30BaTEIHLHOTO
yupexxnenuss HoBouapckasi cpemussi oOmieoOpasoBaTenbpHas 1mkona No 2 muMmeHu
I'epos  Poccum Urops MomgoBaHoBa € y4eTOM INPUMEPHOM OCHOBHOU
o0Opa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'O OOLIEro 0oOpa3oBaHUs, KOHIIETIIHEH
JTyXOBHO-HPABCTBEHHOI'O PAa3BUTHSI U BOCIUTAHUS JTUYHOCTH TpaxkaaHuHa Poccuu,
yctaBoM MOY HoBouapckasi cpequsst oomeoOpazoBarenbHas 1ikosia No2 uMmeHu
I'epos Poccuun Uropst MonmoBaHoBa.

Conepxanue mporpaMMbl 1O (QU3MKE HamNpaBieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIUXCSd U OPTraHW3alUui0 HU3YUYCHUS
bu3uKM Ha JEATEIHPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupeneseHue yueOHOro Marepuania
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaracT MPUMEPHYIO MOCIIe0BATEIHHOCTD
U3YYEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaronIuXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IENbIO OKa3aHUA METOIUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEIMETOB, TOCKOJBKY (HU3NYECKne 3aKOHBI JIEKAaT B OCHOBE TPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHCH, OWoJorueld, acTpoHOMUEH H (U3UICCKOU
reorpadguei, BHOCHT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
MPEeIOCTaBIsieT Hambojee SCHbIE O0O0pas3lbl MPUMEHEHWS HAYYHOTO METoAa
MO3HAHUS, TO €CTh CIIOCO0a MOTYyYEHHS JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3HUEeCKOro 0O0pa3oBaHUS B CTPYKTYpPE OOIIETro
o0pa3oBaHUs COCTOUT B (DOPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y O0y4aromnXxcs.

N3yuenne Qusukn Ha 0a30BOM YypOBHE MpEAIOiaraer OBJAJCHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:



HAy4HO OOBSCHATH SIBJICHHUS,

OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHMS;
MHTEPNPETUPOBATh JaHHbIE M HCIOJIb30BATh HAYYHBIE JI0KA3aTeNbCTBA IS
MOJIY4E€HHSI BBIBOJIOB.

Henu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanus yueOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbI, YTBEPKIAEHHON pelIeHHeM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpotokon ot 3
nexadps 2019 r. Ne [1K4BH).

Ieau nzyyenus pusuku:

NpUOOpETeHHEe WHTEpeca M CTPEMIICHHsS OOYy4alolUMXCsl K HAyYHOMY H3YYEHHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJE TMO3HaHUS U (QOPMHUPOBAHHE
UCCJIEI0BATEIHCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHME HAy4YHOTO MHUPOBO33PEHHUSA KaK pe3yibTaTa HW3Y4YEHUSI OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TMPEACTABICHUN O podau (U3UKKA I Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BHUTHE MPECTaBICHUI O BO3MOXHBIX cdepax Oymaymied mpodeccuoHaTbHON
JESTENBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOJITOTOBKA K JajibHEHIIEMy OOYy4YeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1eeil mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
ob1rero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIICIYIONTNX 3a4a4:
npuoOpeTeHne 3HAHWM O JAMCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;
npuoOpeTeHne yMEHUH OINUCHIBATh U OOBSICHATh (DU3UUYCCKHE SBICHHS C
HCIT0JIb30BAaHUEM TIOJYUCHHBIX 3HAHU;

OCBOECHHE METOJOB pPELICHUS NMPOCTEHIIMX PAaCUETHBIX 337a4 C HCIOJIb30BaHHUEM
Gu3nyecknx Moiesneil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;
pa3BuTHE YMEHUN HAOMIOJaTh NPUPOAHBIC SBJICHUS M BBIOJHATH OIBITHI,
nabopaTopHble padOTHl U 3KCIEPUMEHTAJIBHBIE UCCIIEN0BAHNS C MCIOJIb30BAHUEM
WU3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB pabOTHI ¢ MHpOpMaluel PU3NIECKOTO CONIEPIKaHuUs, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3MKH, aHAIU3 M KPUTHUECKOE
OlIeHMBaHUE UH(OpMaLINH;

3HaKOMCTBO cO cdepaMu MpodhecCHOHANbHOW NEATEIbHOCTH, CBS3aHHBIMH C
(U3HKO, W COBPEMEHHBIMU TEXHOJOIMSMHU, OCHOBAHHBIMU Ha JIOCTHXKEHMSIX
br3UYeCKON HayKH.



Ha wusyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOT'O OOILETro
oOpazoBanus orBoautcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 knacce — 102 4gaca (3 yaca B HeIeINiO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEeb JAeIaeT BEIOOP MPOBEIECHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HMHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O roCy1apCTBEHHOI'O IK3aMEHa 1o ¢dusuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBI METOJ NO3HAHUS: HAONMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
Oduznyeckue MNpUOOPHI W TMpoLEAypa MPSMBIX HW3MEPEHUHM aHaJOTOBBIM H
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Onpenenenue NEHBI IeTICHUS MIKaJIbl U3MEPUTEIHLHOTO Mpubdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune Ttemmepatypbl IpU IIOMOLIU >KUIAKOCTHOIO TEPMOMETpPAa U JATUYMKA
TEMIIEPATYyPBI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAIBHOCTH IIOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHnue dactul BemecTBa. CBSA3b CKOPOCTH JIBMXKEHMSI YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM W TBEPIBIX
(KkpucTaIIIMYECKUX) Tell. B3auMmocBsA3b MeXay CBOMCTBaMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpauuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddysum.



HaGntonenue siBneHuil, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophule padomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PS0B (C Ucoyib30BaHueM (GoTorpaduii).
OnbIThI 10 HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. JIBu:kenue u B3anMoieiicTBUe TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBIM)KEHHS Teld. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b TMIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BellecTna.

Cuna kak XapakTepuCTHUKa B3auMojieicTBus Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS WU CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Cnoxxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHws.
TpeHue CKoIbXkEHUs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.

N3mepenune cKopocTu MPSMOJIMHEUHOTO IBUKEHUS.
HaGmronenvie siBieHUs: HHEPIIUH.

Hab6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio)xeHue CuJl, HalpaBJICHHBIX 11O OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIMXKEHUS (IIapvKa B KUJIKOCTH, MOJIEIN
ANEKTPUUYECKOTO aBTOMOOWIIS M TaK Jlajee).

OmnpeneneHue cpelHe CKOPOCTH CKOJBXKEHHS OpycKa WU IIapuKa [0 HAKIOHHOU
IJTIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO TENA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHUs (nedopmariuu) npy>KAHbI
OT MPUWJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIICHUSI U YBEIUYCHUs AaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBieHus



TBEPABIMU TEJIAMU, KUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABIEHUS XUJIKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobmiaromuecs cocyasl. ['napaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emunn u atmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHHUS
Bo3nyuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 u3MepeHus: arMoc(HEepHOro AABJICHHUS.

JlelicTBUE JXUAKOCTHU U Tra3a Ha NOIPYKEHHOE B HUX TeJO0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Fa30M.

CooOwaromuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCPEPHOTo JTaBICHUS.

3aBUCUMOCTh BBITAJTKUBAIONICH CHIBI OT O0BEMA TOTPYKEHHOW YacTH Tela H
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIICH CUJIBI BECY BEITCCHEHHOM KUJIKOCTH.

VYcnoBue I1aBaHUs TeJl: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJKOCTb YaCTH Tela.

OrnpenesieHue BBHITAJIKMBAIONICH CHUIIBI, JCHCTBYIONIEH HAa TEJO, MOTPY>KEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIbI, JCWCTBYIOIIEHM HA TEIO B
XKUJIKOCTH, OT MacChl TeJa.

OMnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHIIbI, AEHCTBYIOLIEH
Ha TEJO B XUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIAKOCTh YaCTU Tejla U OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IrPy30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. JDHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecHs pbiuara. llpuMeHeHWEe TpaBWiIa pPaBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpaienne 0THOrO BHJIa MEXaHUYECKOW DHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamophule padomot u onvimot.
Onpenenenue pabOTbl CHIbI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccnenoBanne ycinoBuil paBHOBECHS phlUara.
N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.
N3yudeHne 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEPIUU.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mopaenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KanWUISIpHBIE ABJICHUS. TenaoBoe pacliupeHue U CKaTHeE.

Temnepatypa. CBsizb TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIvIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. I[lnaBnenue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIICCTB. YJACIbHAs TEIJIOTa TIJIaBJICHMUS.
[TapooOpa3zoBanue u koHuaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHHUS.

BnaxuocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsr padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbkle IBUTAaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MTPOIIECCaXx.

Hemoncmpauuu.

HaGmtonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyzum.
HaOnronenue siBeHU cMauyuBaHUS U KalMJUISIPHBIX SIBJICHUIA.



HaGmronenue TerioBoro paciiupeHust Tell.
W3MmeHenne [naBiieHHs Tra3a MpU HU3MEHEHHMH 00bEMa W
OXJIAXKJCHUHU.
[IpaBuiia n3mepeHns TeMnepaTypsl.
Buner reronepenaymn.
OxnaxxaeHue Npu COBEPILICHUN PaOOTHI.
HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue KkuneHus.
HaGmonenre nocTostHCTBA TEMIIEPATyphl MPH TUIABICHUH.
Mopenu TemnoBbIX JBUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

Harp€BaHuu WA

OTBITHI TTO O6Hap}7)KCHI/IIO I[CﬁCTBHH CUJI MOJICKYJIAPHOTO IMPUTAXKCHUS.
OTBITHI 1O BbIpAaIIUBAHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OMBITH 110 Ha6JIIOlIeHI/IIO TCIIOBOT'O pACIIMUPCHUS T'a30B, }KHHKOCTCﬁ )51 TBépJIBIX

TCII.
OHpG}ICHGHI/IG AaBJICHUS BO34yXa B OajutoHe mIpuna.

OHI)ITBI, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTL JABJICHUA BO3yXa OT €TI0 00bEMa u

HarpCBaHu:A UJIN OXJIAXKICHUA.

HpOBepKa TUIIOTE3bl JIMHEWMHOM 3aBUCHMMOCTH JIINHBI CTOJ0MKA KHUIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

Ha6JIIOI[€HI/I€ N3MCHCHUA BHYTpeHHeﬁ OHCPIruu TCjia B PC3YJIbTATC TCILIOIICPCaAAYN

¥ pabOTHI BHEIIHUX CHUJI.

HccnenoBanne sBIEHUS TEIJIOOOMEHA TPH CMENIMBAHUHU XOJOJHOM M TOpsuei

BOJIBI.

Onpenenenue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM IMPHU TEINIOOOMEHE C

HArpeTbiM METAUTNYECKUM LIUIIUHIPOM.
Omnpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca NCIapeHus.
Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Omnpenenenue yneabHONW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
OnekTtpuzauusi Ten. J[Ba poma 3lEKTpUUYECKUX 3apsiioB
3apspkeHHBIX  Tenl. 3akoH KymonHa (3aBUCHMMOCTH — CHJIBI

. B3aumonuerictBue
B3aNMOJECTBUSI

3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJ0B U PACCTOSHUS MEXTY TeIaMu).
Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULNH dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poza 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICCTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIeHlcTBUA 3JIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

I"a30BbIi1 pa3psn.

N3Mepenue cuitbl TOka aMIepMeTpOM.

N3Mepenne 31eKTpU4eCcKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt n MarasuH conpoTHBIEHHU.

B3anmopelnicTBre NOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MTOI0COB MarHuTa.



MoenupoBaHuE MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie TOKa. DIEKTPOMArHuT.
JlercTBME MAarHUTHOTO T0JIs1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHTYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJICHUS  HUHAYKIUOHHOTO TOKa OT  YCIOBUH  €T0
BO3HUKHOBEHMUS.
DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.
OMnbIThI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AEUCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH MU MMOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.
N3Mmepenue u peryimpoBaHue HANPKCHUS.
UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIEr0 4Yepe3 pe3ucTop, OT
CONPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb DJIEKTPHUYECKOIO COMNPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AAU TONEPEYHOT0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuia CI0KEHUSI HANPSHKEHUN MPU MOCIEA0BATEIbHOM COECIMHEHUU
IBYX pPE3UCTOPOB.
[IpoBepka npaBuiia AJig CHIBI TOKa MPHU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI IAEKTPUIECKOTO TOKA, UIIYIIIETO YePe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIICIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 JAMIIOYKYy, OT
HanpsKEHUs Ha HEW.
Onpenenenue KII/[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO TMOJs MOCTOSIHHBIX MArHUTOB IMPU UX OOBEAUHEHUH U
pa3aeIeHUN.
HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBUSL KATYIIKHU C
TOKOM M MarHMTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTYIIKE.
N3ydenune neicTBrsl MArHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydenre paboThl JJIEKTPOABUTATEIIS.
N3smepenne KII/] anekTpoaBrurareibHOM yCTaHOBKH.
OnbITHI O UCCIIEIOBAHUIO SIBIICHUS 3JIEKTPOMATHUTHON MHAYKIWU: UCCIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Pazngen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABwkeHHe. MarepuanpHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOe mpsiMosinHEHOEe nBHKeHHE. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHelHoe JBuKeHue. CB0oOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHus.
JIuneliHas u yrioBasi CKOpoCTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUSI, CHUJIa
TPEHUSI TIOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBecue marepuanbHOU TOUYKHU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3meHenue ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. Pabora cui TsSKeCcTH, YNPYrocTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHAs SHEPTUS CoKATOU NMPYKkUHbL. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPrUH. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPTHH.

Jemoncmpayuu.

HaGmronenre MexaHU4eCKOTro IBUYKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TE OTCUYETA.
CpaBHeHUE MMyTeW U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO )K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.

HccenenoBanne Npu3HAKOB PABHOYCKOPEHHOIO IBKCHUS.

HabGntonenue nBuxkeHUs Tela 1Mo OKPY>KHOCTH.

HalnroneHnne MeXaHMYECKUMX SBJICHUN, NPOUCXOASIIUX B CUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
KaOuHeTa (HU3UKH.

3aBUCUMOCTh YCKOPEHHS TEIA OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CHJIBI.
HaGntoneHne paBeHCTBa CHUIT IIPU B3aUMOJICHCTBUU TE.

N3meHeHnne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.



Ilepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU NPU B3AUMOJICUCTBUU TEN.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUM MpU CBOOOTHOM TaJICHUH.

CoxpaHeHuE MEXAHUYECKON OJHEPruyM IMpU JBHXKEHUM Tela MOJ JIEMCTBHEM
MIPY>KUHBL.

Jlabopamopnuvie padbomot u onvimot.

KoncTpyupoBaHue TpakTa g pa3roHa v JaJbHEHIIEr0 paBHOMEPHOTO JABUKECHUS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa UK JBUXKECHUSI IIapuKa 1Mo
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAU MPU PABHOYCKOPEHHOM JIBH)KEHUM 0€3 HadalbHOU
CKOPOCTH IIYTH OTHOCSATCS KakK pPsSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JABJICHUS.

Onpenenenue kKorhGUIIMEHTA TPEHUST CKOJIBKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM [BIDKEHUU Tella TIO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C HCHOJIb30BAHUEM
HETMOJBUKHOIO U MOJIBH>)KHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpPAHEHHUS SHEPTUU.

Pa3znen 9. Mexanuveckue Ko1e0aHUS U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIepUo,
4acToTa, aMILIATya. MaremaTndeckuii U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NpPH KOJIeOATETIHBHOM JIBUKEHUU.

3aryxaromue — kosneOaHus.  BolHyknennele — KoneOanms.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOHCTBAa MeXaHWMYeCKUX BOJH. [IpomonpHbie U
[ONIEpEeYHbIe  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnyeckue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u

YIBTPa3BYK.



Jemoncmpayuu.

Ha6monenue konebaHuil Tes Moj AEMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
HabGmonenue konebanuil rpy3a Ha HUTU U Ha TPYKUHE.

HaGntoneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOACIIH).

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pPE30HAHC.

Jlabopamopnuie padbomot u onvimot.

OrnpeienieHue 4acToThl U Neproa KojaebaHni MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl U Nepruoa KojaebaHu Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIEPHOIa KOJIeOaHUM MOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanue 3aBUCHUMOCTH TepuUoja KOJeOaHUN NPYXKWHHOTO MasTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IEepUoJa KoJieOaHUM TPYKMHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOTHOTO MaCHHUS.

Paznen 10. DieKTpOMarHuTHOE 1M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOdHBL.  CBolicTBa
ANEKTPOMArHuTHeIX BOJH. [llkana »aeKTpoMarHUTHBIX BOJIH. lMcmonb3oBaHUE
ANEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie padbomwt u onvimeot.

N3yyeHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIE IBJICHUS.

JlyueBas MOJEJIb CBeETA. HcTounuku CBeETa. [TpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomseHusi cBeta. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHWE MOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xona nayuedr B nuHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONA M Telieckoma. [7a3 Kak ONThYeckas cuctema. binm3opykocTh u
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jucniepcust cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBeTa.

Onrudeckuii CBETOBO/.

Xop ydelt B coOuparomiei JuH3e.

XO0J 1y4er B pacCeUBaroLIEeH JIUH3E.

[Tonmyuenne n300pakeHU C TTOMOIIBIO JTUH3.

[Tpunnun necTBus goTtoarnmapara, MUKPOCKOIIA U TE€JIECKOTIA.
Mopenb riasa.

Paznoxxenne 6e5oro cBeTa B CIIEKTP.

[TomyueHnue 6eoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIila OTPaXKEHUSI CBETOBOTO JIy4ya OT yIJia HaJeHUsl.
N3yyenue xapakTepucTUK U300pakeHHs peIMeTa B IMJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCMMOCTH yIila MPEJIOMIIEHUS] CBETOBOTO Jiyda OT yIJia MaJeHHUS
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tomyuenne n300pa’keHUH C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOM CUITBI COOMPATOIIEH JTNH3HI.
OnBITHI IO Pa3NOKEHUIO OETIOTO CBETAa B CIIEKTP.

OnbITH IO BOCHPUATHIO I[BETA MPEAMETOB MPH MX HAOIIOACHUHN Yepe3 IIBETOBBIC
(GUIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojenb atoma. Mojens atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
aapa. Hykmonnas wmoaens aromHoro sapa. HMszoromel. PaauoakthBHBIE
npeBpaiienusd. llepuon nmonypacnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIl.
OHeprusi cBsiz3M aToMHBIX siep. CBsi3b macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun CosiHIa U 3BE3].

SAnepHas sHepreTuka. J[eWCTBHUS pPAAUMOAKTHUBHBIX HW3JIyYCHUW HaA IKUBBIC
OpraHu3MBl.



Jemoncmpayuu.
CnexTpsl U31y4EeHHS U NOTJIOIICHUS.
CnexTpsl pa3nnYHbIX T'a30B.
CnekTtp Bogopoaa.
HaGmonenne TpekoB B kamepe Buibscona.
PaboTta cuéTurka HOHU3UPYIOMHUX U3TYUESHHM.
Perucrpanus uznydeHuss IpUPOIHBIX MUHEPATIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

HaGmoenue CIuIomHbIX U TMHEHYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHUE HPHEPTrUM YAaCTHIBI O TOPMO3HOMY NyTH (IO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTETHEHO-0000MIIAIONMN MOAY/Ib MIPEAHA3HAYECH /JI CHUCTEMAaTU3aAINH
U 0000IIeHHsT  TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIBbHOCTH,
NpUOOPETEHHOTO MIPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (Qu3MKe [ 00y4aroumxcs,
BBIOPABIIIMX 3TOT y4EOHBIN MpEMET.

IIpy M3y4eHHH NAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEsITEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreynBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJbTaToB  OOydeHus, QopMUpyeTCcs
€CTECTBEHHOHAYYHasl TPaMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUI MpPUPOJbl U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
ABJICHHs, IPUMEHAS IIOJIyYCHHBIE 3HAHWSA, peEIIaTh 337a4yd, B TOM 4HCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO ACATEIBHOCTHBIM XapakTep JAaHHOIO pasjeia pealn3yeTcs
3a Cu€T TOro, 4YTO OOyYaloUlMecs BBIIOJHSIOT 3aJaHUsd, B KOTOPHIX MM
IpeJiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN pACIO3HABaTh U HAYYHO OOBICHATH
¢u3nyeckue sIBICHUS B OKPYXKarolleld MPUPOIE U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METOJbI UCCIEAOBAHNUS (U3NUYECKUX SBICHUIM, B TOM
YUCJIE I MPOBEPKU TUIIOTE3 U MOJIYYEHHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHMS BCEX MU3BECTHBIX BHJOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JIOCTMKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3ydenus puznky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIUTAHUS:
— TPOSIBIIEHUE WHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
(du3nuecKon HayKu;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— T'OTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM TMPUMEHEHUEM JOCTHKCHUU
buzuky;
— OCO3HaHHE BAXHOCTU MOPAITbHO-ITUYECKUX MPHUHIUMIIOB B JESATEIBHOCTH
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:
— BOCIIPUSITUE OSCTETUYECKUX KAauecTB (PU3NYECKONW HayKh: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IIEHHOCTH (PU3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPBHI;
— pa3BUTHE HAay4yHOW JIO0O3HATENBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIATOMOTYYHS:
— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTHM TMpaBwi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM O0OpYJOBaHHUEM B
JOMAITHUX YCIIOBUAX;
— c(OpMUPOBAHHOCTH HaBBIKA PeIICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTUOKY U
TAKOr0 )K€ MpaBa y IPYyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
— AKTHUBHOE Y4yacTHE€ B pEIICHWU MpaKTHUYEeCKUX 3ajay (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluy, ropoja, Kpas) TEXHOJIOTMYECKOW M COIUaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (PU3NYECKUX 3HAHUK;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PeCcChid, CBA3aHHBIX C (PU3HKOIL;



7) 3K0JOrun4eCKOro BOCIIMTAHMS:

— OpHUEHTallMs Ha IpUMEHEHUE PU3NYECKUX 3HAHUH ISl PEIIeHUs 3a/1a4 B 00JIaCTH
OKpY’Karolel cpenpl, IJIAHUPOBAHUSI TOCTYNKOB W OIICHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

— OCO3HaHHE TJIO0AJTBHOTO XapakKTepa HKOJOTUYECKUX MpoOJieM U MyTew ux
pelieHus;

8) amanTanMu K M3MEHSIOIMMCH YCJOBHUSIM COHHUAJIBLHOW W NPUPOIAHOM
cpeabl:

— MOTPEOHOCTHh BO B3aMMOJICHCTBUU TIPHU BBHIMIOJHEHUH MCCJICIOBAHUN U MPOEKTOB
(bu3MYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— TIOBBIIGHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
TeSITEIbHOCTD;,

— MoTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHHI, B TOM uucje (GOPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

— OCO3HaHuEe AePUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00JlacTh
buzuky;

— IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DM3NUYECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIU3UPOBATh W BBISABIATH B3aUMOCBS3U IMPHUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHUM;

— OIIGHKa CBOUX JEHCTBUH C YYETOM BIUSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOXXHBIX TJIOOAJBHBIX ITOCIICICTBUM.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (H3WKEe Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanus y oOydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIC  YHHBEpPCAJIbHBIE  Yy4eOHBIE  JCUCTBHUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue aeicTBUS:
BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHUN);
yCTaHaBIIMBaTh CYIIECTBEHHBIH TMpHU3HAK KiIacCH(pUKAIMKA, OCHOBAHMS IS
00001IIeHNS ¥ CPABHEHHSI;
BBISBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B paccMaTpHBacMBIX (akTax,
JTAHHBIX U HAOJIOJEHUSAX, OTHOCSAIINUXCS K (PU3UUECKUM SIBICHUSIM;



BBISIBIISITh IPUYUHHO-CJICICTBCHHBIE CBSI3M MPHU M3yUYeHUU (QU3UYCCKUX SBICHUN U
MPOIIECCOB, JeNaTh BBIBOJABI C HCIOJB30BAaHUEM JCAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEIINYHH;
CaMOCTOSITEJILHO BBIOMpaTh CHOCOO peuieHus y4dyeOHOW (u3nmyeckoll 3amauu
(cpaBHEHHE HECKOJBKMX BapUMaHTOB pEIIEHHUs, BHIOOp Haubosee MOIXOASIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTeabcKue 1eiCTBUS
HCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT IIO3HAHUS;
OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOXKHBIH
(u3MUeCKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClieIoBaHNE (HPU3UUECKOTO SIBJICHUS;
OLICHMBAaTh HAa NMPUMEHHUMOCTb U JIOCTOBEPHOCTb HMH(OpPMAIUIO, MOJYYCHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;
CaMOCTOATEIbHO (QOpPMYNIHpPOBaTH OOOOIIEHHS M BBIBOJABI IO pe3yJibTaTaMm
POBEIEHHOTO HAOJIIOICHUSI, OIBITA, UCCIIE0OBAHMS;
IPOrHO3UPOBATH BO3MOKHOE JajibHEMIee pa3BUTHE (DU3MYECKUX MPOILIECCOB, a
TaKKe BBIJBUTATH MPEIINONOKEHUsT 00 WX pa3BUTHUM B HOBBIX YCJIOBHAX W
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:
NPUMEHSTh pa3Iu4Hble METOAbI, HHCTPYMEHTHI U 3alPOCHI MIPH MOUCKE U OTOOpE
UHGOpMAIIMK WM JIaHHBIX C Y4€TOM TPEIJIOKEHHON yueOHOU (dusmueckoit
3a/1auu;
aHAIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  HMHPOPMALIUIO
Pa3TUYHBIX BUIOB M (JOPM IPEICTABIICHNUS,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpeacTaBlieHus nHOpMaAIuu U
WLTIOCTPUPOBATH PEIIaeMble 33]]a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSMHU.

KomMmyHuKaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:
B X0/€ oOCyXJeHHs] yueOHOro MaTepuaia, pe3yJbTaToB J1a0OpaTOPHBIX paboOT U
IIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl U BbICKA3bIBaTh
UJeH, HalleJICHHbIE Ha pEIleHUE 3aJaud M TMOAJAep)KaHHEe O0JaroKenaTesIbHOCTU
OOIICHHS;
COTIOCTAaBJISITh CBOM CYXIEHUS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JHANOra,
OoOHapyXUBATh Pa3INune U CXOJICTBO MO3UIINA;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
myOMUYHO TIPEACTABIATh PE3YIAbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCriepuMeHTa, UCCIEA0BaHUs, IPOEKTA);
MOHUMAaTh M WCIOJIB30BAaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUAYaITHHOMN
paboOTHI MPU PEIIEHUU KOHKPETHON (QU3MUECKON MPOOIIEMBbI;



NPUHUMATh LIEJIU COBMECTHOU AEITEIbHOCTH, OPraHU30BBIBATH IEUCTBUA IO €€
JOCTHXKEHUIO:  pacrlpelessiTh POy, OOCYXKIaTh TMPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTOJICH;

BBITIOJIHATH CBOIO YacTh pa0OThI, JOCTUTAsl KaU€CTBEHHOTO Pe3yjbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTUMH WICHAMU KOMAH/IbI,
OIICHWBAaTh KaueCTBO CBOEro BKJaJa B OOMUMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMH B3aHUMOICHUCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC y4eOHbIC JCHCTBHUS

Camoopranusanus:
BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIUX IS
pereHus GU3NIEeCKUX 3HaAHUM;
OPUEHTHPOBATHLCS B PA3IUYHBIX MOAXOAaX MPUHATUS PEIIeHUN (MHIUBUIYaTbHOE,
NPUHSTHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIITION);
CaMOCTOSITEJILHO COCTaBIIAThH aJTOPUTM pelIeHHs (PU3NUeCKO 3ajauu WK TlaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCA PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh NIpe/jilaraeMble BAPUAHTHI PEIICHUIH;
JieNnaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:
JaBaTh aJIeKBaTHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iad e€ U3MEHEHUS;
OOBSCHATh MPHUYMHBI JTOCTHXKCHHS (HEJOCTHXKEHHUS) PE3yJIbTAaTOB JIE€ATENbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBITIOJHECHUS
(GU3MUECKOro HMCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIINUXCS CUTYaIUi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBHE pE3yibTaTa IeJId U YCIOBUSAM;
CTaBUTh ce0si Ha MECTO JIPYroro 4YeioBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MpU3HABaTh CBOE MPAaBO Ha OMIMOKY NpHU pelieHuu (HU3UYECKUX 3a7a4 WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyueHnust B 7 KJj1acce peaMETHBIC Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YJAIOIMUXCS YMCHUI:
WCIIOIb30BaTh TOHATHS: (PU3MYECKHEe W XUMUYSCKHE SBJICHUSA, HAOIIOJCHUE,
OKCTIICPUMEHT, MOJCIb, THIOTE3a, CAWHHUIBI (U3UYCCKUX BEIWYHH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOe, KUAKOE, Ta3000pa3Hoe),
MEXaHWYeCKOoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJIUHCHHOER),



TpaeKTOpHs, paBHOJCUCTByIoIAs cwia, aedopmanus (ymnpyras, miacTuyeckas),
HEBECOMOCTbh, COOOILAIOIINECS COCYIbI;

paznuuath sBieHus (Aud@ys3us, TEmIoBOe [ABUKEHUE YACTHUI[ BEIIECTBa,
pPaBHOMEpHOE JBWKEHHE, HEPABHOMEPHOE JIBHXKCHHUE, UHEPIIUS, B3aUMOJICHCTBUE
T€JI, PABHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBKO BpalleHUs, Iepenada
JaBlieHUs] TBEPABIMHU TeJIaMH, JKUJIKOCTSIMU M razamu, aTMochepHoOe JaBleHUE,
IJJaBaHWE TeJ, NPEeBpallleHUusT MEXaHHMYECKOW OSHEpPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIHMX JaHHOE
(uznueckoe sBICHUE;

pacrio3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SIBJICHHM B OKPYXKaIOIIEM
MHUpE, B TOM 4YHuCjle (U3UUECKUE SIBICHUS B MPUPOJC: MPUMEPHI JIBUKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B KMBOUM U HEKUBOU MPUPOJIE, TEUCTBUE CUIIbI TPCHHUS B
OpUPOJIe M TEXHUKE, BIUSHUE aTMOC(PEpPHOrO [aBJICHHUS Ha JKUBOW OpraHU3M,
IJIaBaHUE PhIO, phIUard B TEJE YEJIOBEKA, MPU ITOM IMEPEBOJUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHK) (PU3MUECKUX
SIBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HCIOIB3YS
buzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, IyTh,
CKOPOCTb, CPEIHSISI CKOpPOCThb, CHJIA YIPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuja
TpeHusl, AaBieHHe (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MexaHuueckas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIIMAIbHas SHEPTUs ), IPU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEITUYMH,
uX O00O03HAYCHUS W CAWHUIBI (PU3HYECKUX BEIMYMH, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHUE SBICHUS U TPOIECCHI, HUCIHOJIb3Ys
MpaBUjia CJIOXKEHUS CUi (BHOJIb OAHOUM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumena, NpaBUJIO paBHOBECUsl pbiuara (0J0Ka), «30J0TO€ IPABHIIO»
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »SHEpruu, MOpH STOM J1aBaTh
CIIOBECHYI0 (OPMYITUPOBKY 3aKOHA MW 3alHCHIBATh €r0 MaTEeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluii MNPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHUX II1aroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUHN, (HU3UIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayu B 1—2 AEHCTBUSI, WCMONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIINE (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHaldu3a YCJIOBHUS 3a/laud



3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE BEIUUUHBI B (POPMYJIBI U
MIPOBOJUTH PACUYEThl, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NYECKOI BEIUUNHBI;
pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU (PUINYECKHUX
METOJIOB, B ONHMCAHMM HCCIIEIOBAHUS BBIIEIATh IMPOBEPIEMOE MPEANOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysibTaT, HAXOAUTh
OLIMOKH B XOJI€ ONBITA, JIEaTh BHIBOJBI [10 €r0 Pe3yJibTaTaM;

MPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUH WU (PU3NYECKUX
CBOMCTB Ten: (opMynupoBaTh MpOBEpSEMble MPEANOJIOXKEHUs, CcoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOTO0 OOOpYyJOBaHUs, 3alUChiBaTh XOJ OMbITa U
(bopMynHpOBaTh BHIBOABL

BBITMIOJHSATH MPSIMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MacChl Tea, 00bEMA, CUIIbI
U TEMIlepaTypbl C MCHOJIb30BAHUEM AaHAJOTOBBIX U IHUGPPOBBIX MPUOOPOB,
3aMMCchIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH
U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEJMYMHBI OT JPYroi
C HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTH TYTH PaBHOMEPHO
JBUKYILErocsl Tejla OT BPEMEHHU JIBJKEHHUS TeJld, CUJIbl TPEHUS CKOJBXKEHUS OT
Beca TeJa, KauecTBa 00padOTKM MOBEPXHOCTEHN Tell U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIaAN CONPUKOCHOBEHHMS TEJ, CHIIbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTrpYyKEHHOW YacTH Teja M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TNIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJ0, YCIOBHI MJIaBaHUs Tell, yCIIOBUN paBHOBECHUS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHUU YYEOHOTO HCCIIEIOBAHHUSA, COOMpPATh YCTAaHOBKY M
BBITIONHATh ~ WU3MEPEHMsI, CIEIys TPEeaoO)KeHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MUECKHMX BEJIUYMH B  BHUJE
NPENJIOKEHHBIX Tabnmuil u  TpadukoB, Jenarh BBIBOJIBI 10 PE3yJbTaTam
HCCJIEI0BAHMS;

IIPOBOJIUTH KOCBEHHbIE M3MEpEHHs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBa
KUJAKOCTH W TBEPIOTO TeENa, CHJIA TPEHHsS CKOJIBXKEHHS, [aBICHUE BO3AYyXa,
BBITAIKMBAIOIIAs CHJIA, JEWCTBYIOIIAs HA TOTPYXEHHOE B IKUAKOCTH TEJO,
KOX(QOUIMEHT  MOJE3HOTO  JEHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEIys
OPEJIOKEHHON  MHCTPYKIMHU: TPU  BBINOJHEHUM  M3MEpPEeHUuN  cobupathb
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,
coOJIIoIaTh MpaBWia TEXHUKU O€30MacCHOCTH NpH paboTe ¢ JadOpaTOpPHBIM
00opyTI0BaHUEM;

YKa3bIBaTh INPUHLUIIBI JEWCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIaronIMecss cocyabl, OapoMeTp, pblyar,
MOJABUKHBIN U HEMOJBUKHBIN 070K, HAKJIIOHHASI TUIOCKOCTH;



XapaKTepU30BaTh NPUHLMINBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa MUX ONUCaHUA (B TOM 4YHCIIE: NOAIIUIHUKH, YCTPOHUCTBO
BOJONPOBOJIA, THIPABINYECKUIN ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC,
apeoMeTp), UCIOIb3Ys 3HAHMS O CBOMCTBaX (PU3MUYECKHUX ABJICHUNA U HEOOXOJUMBIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;
MPUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O NpPHUMEpPax) MNPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B MOBCEIHEBHOW >XKU3HU ISl oOecreyeHus
0e30MacHOCTH MpH OOpallleHUHd ¢ NpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUsSI 370pPOBbS M COOJIIOJCHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEH CPEAE;
OCYHIECTBIISITH OTOOP MCTOYHMKOB MHGpoOpManuu B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEKIIMXCS 3HAHUA U TYTEM
CpPaBHEHMS Pa3IUYHbIX MCTOYHUKOB BBIIEIATH MHPOPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh TMPU  BBHINOJHEHWM Y4YEOHBIX 3aJaHUd  HAYYHO-MOMYJSPHYIO
TuTepaTypy (pU3MdecKkoro copepxaHusi, CIPaBOYHBIE MaTEPHUAJIbl, PECYpChl CETH
WuTepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37iaBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 ucTOYHUKOB MH(POPMAINHN (HU3UIECKOTO COACPKAHUS, B TOM YHCIIE IMyOJIUYHO
Jenatb KpaTKhue COOOIIeHHs O pe3yidbTaTax MpPOEKTOB WM  YYEOHBIX
UCCJIEOBAaHUN, MPU S3TOM TPAMOTHO HCIOIb30BaTh HW3YUYEHHBIH MOHATHIHBIN
anmapar Kypca (U3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
Opv  BBIMOJTHEHUH YYE€OHBIX TMPOEKTOB W  HCCIAEAOBAHHM  paclpeiensTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTAaBICHHBIMH 3aJa4yaMU, CJIECIUThH 3a
BBIIIOJIHEHHEM IIJJaHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
NEATENIbHOCTh TPYIIIbI, BBICTPAMBaTh KOMMYHHUKAaTHBHOE B3aMMOJECHCTBHE,
YUHUTHIBAasE MHEHHE OKPY>KAOLIUX.

K xoHIy 00yueHus: B 8 KJj1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
HCITI0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUS BELIECTBAa, KPUCTAIJIMYECKHE U aMOp(HbIE
TEJa, HACBIIEHHBI M HEHACBILIEHHBIA Map, BIAXKHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOW IBUTATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUYECKOE MOJIE, MPOBOJHUKHN U JTHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUI
TOK, MarHUTHOE T10JIE;
pasnuyarh SIBICHMS (TEIJIOBOE PACUIMPEHHE M CXKATUE, TEeIUIoNepeiada, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KalWUISPHbIE SIBICHMS, HCHApEHHE, KOHJEHCALWs,
IUIaBJIEHHE, KpHUCTaM3auus  (OTBEpAEBaHUE), KWIIEHHME, TeIJlonepeaaya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4YEHUE), 3IEKTPU3ALUS Ted,
B3aUMOJICCTBUE 3aPSIA0B, NCHUCTBUS IEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMOJICICTBUE MArHUTOB, JAEHCTBUE MAarHUTHOI'O MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs MHIYKIUS) TO OMUCAHUI0 UX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SIBJICHHUN B OKpPYKAIOIIEM
MHUpE, B TOM yucje (U3NYECKUE SIBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSXKCHHUE U
KalWJUISIPHBIE SIBICHUSI B MPUPOJE, KPUCTALIBI B Npupoie, uzinydyeHue ComHia,
3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa,
AJIEKTPUYECKUE SBJICHUS B armocdepe, DJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, Apeid MOIOCOB, POJIb MArHUTHOTO TIOJIS ISl KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM IMEPEBOJAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH ) (PM3UUECKUX SBJICHUM;
OMHUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3MYECKUE SBICHUS, HCIOIb3YS
dbu3udeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJeJibHAs TEIUIOEMKOCTh BEIECTBa, YJENbHas TEIUIOTa IIJIaBJICHUS,
ylaelbHas TEIioTa MNapooOpa3oBaHMs, YJelbHAsl TEIUIOTa CrOpaHHs TOIUIHBA,
KO PUIIMEHT TIOJIE3HOTO0  JICUCTBUS  TEIJIOBOM  MAIIMHBI, OTHOCHUTEJIbHAS
BJIQXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsj, Cujla TOKa, DIEKTPHUUECKOE
HaIpSKEHNUE, CONPOTUBIICHUE MPOBOJHUKA, YIAEIBHOE CONMPOTUBICHUE BEILECTBA,
paboTa M MOUIIHOCTHh OJJIEKTPUYECKOrO0 TOKa), TMPU OMHCAHUM MPaBUIIBHO
TPaKTOBaTh (DU3MYECKUH CMBICI HCIOJNb3YEeMbIX BEJIUYMH, OOO3HAYCHUS U
CAVHUIIBI (U3UYECKUX BEIIUYMH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKyl0 BEIMYHUHY C JAPYTUMH BEIMYUHAMH, CTPOUTH TpaUKU HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIMUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBICHUS U TPOIECCHI, UCIOJIb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETUUECKOW TEOPUU CTPOEHHUS BEILIECTBA,
MPUHIUII CYNEPHO3ULIUHA TOoJIeH (HAa KAYECTBEHHOM YpPOBHE), 3aKOH COXpAaHEHUs
3apsiia, 3akoH OmMa JJ1s yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA U 3aMKCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MYECKUE MPOIECCHI U CBOWCTBA TEN, B TOM YKCIIE U B KOHTEKCTE
CUTyallMli NPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BbIBIAThH NPUYUHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBsICHEHWE M3 1—2 JIOTMYECKHUX IIaroB C OMOPOi
Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMYECKUX SIBICHHUMA, (HU3UUIECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemiaTth pacu€THble 3aJauyud B 2—3 ACHCTBUS, WCIOJB3YSd 3aKOHbI U (OPMYIIbI,
CBs3bIBaOIINE (DU3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayu
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUISI PELICHUS



3a/71aud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MIPOBOJIUTH PACUEThl U CPABHUBATH MOJYUYCHHOE 3HAUCHUE (HU3NYECKON BEITUUUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH (PU3UIECKUX
METOJIOB, HCIMOJIb3ysl ONHCAHUE MCCJICAOBaHUSA, BBIACIATH MPOBEPIEMOE
MPEINO0JIOAKEHNE, OLICHUBATh MPABUIBLHOCTh MOPSIIKA MPOBEACHUS MCCIICIOBAHMUS,
JienaTh BIBOJIBI,

MPOBOJIUTH OMNBITHI O HAOMIONCHUIO (U3UYECKUX SBICHUM WM (PU3MUECKUX
CBOMCTB Tel (KamWUIsSpHBIE SBJICHUS, 3aBUCHUMOCThH JaBJICHHsS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHMSI W HAarpeBaHUs MpHU
U3JIy4YCHUU OT IIBeTa u3Jydaronield (TOTJIONIAIOIIeH) IMOBEPXHOCTH, CKOPOCTh
UCTIapEHUs BOJbI OT TEMIIEpaTyphbl KHUJAKOCTH W IUIOMIAJU €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TEI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alliusi MAarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB,
JEWCTBHUSI MAarHUTHOTO TOJII HA TMPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBA 3JICKTPOJBUTATEIS IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
PEANONIOKEHUsI, COOMpPAaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYI0BaHMS,
OMHCBIBATH XOJI OTbITa U (POPMYJIUPOBATH BHIBOJIBI,

BBIIIOJIHATh MpPSIMbIE HM3MEPEHHS] TEMIIEPATYPbl, OTHOCUTEJIBHOW BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAIPSKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB H
JIATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM
3aTaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DM3NUYECKOM BEJIMUMHBI OT JAPYTOM
C WCIOJb30BAaHUEM TMPAMBIX HU3MEPEHHH (3aBUCUMOCTH  CONPOTHUBIICHUS
OPOBOJIHMKA OT €ro JUIMHBIL, IUIOMAAU IONEPEYHOr0 CEUYEHUsS U YAEIBHOTO
CONPOTHUBIICHUS] BEUIECTBA MPOBOAHUKA, CHIIBI TOKA, MAYLIETO 4Yepe3 MPOBOAHUK,
OT HAaNpsHKEHUs] HA TPOBOJHUKE, MCCIEAOBAHUE IIOCIEIOBATEIIBHOTO H
MapauieIbHOr0  COEJAMHEHUH TPOBOJHUKOB): IJIAHUPOBAaTh  HCCIEJIOBAHUE,
coOMpaTh YCTAHOBKY W BBIMOJIHATH U3MEPEHUS, CIEAysl MPEAJIOKEHHOMY IUIaHy,
(buKCUpOBaTH Pe3yabTATHI MOJTYYCHHOW 3aBUCUMOCTH B BHUJI€ TAOJIHIl U TPadUKOB,
JienaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCIIEI0BAHUS;

MPOBOJUThL  KOCBEHHBIE  W3MEpeHUs  (GU3HYECKHX  BeNMUuuH  (yAelibHas
TEMJI0EMKOCTh BEIIECTBA, COMNPOTUBJIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTh
ANEKTPUYECKOr0 TOKA): IJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIeIysl NPEMJIOKEHHON MWHCTPYKUMUH, W BBIYUCIATH 3HAUYCHUE
BEJINYUHBI;

coOMI0aTh TpaBWia TEXHUKH OE€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB € OMOPON Ha UX OmMHcaHUs (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBasg TypOWHA, aMIEpPMETpP, BOIBTMETP, CUETUHUK DICKTPUUECKOUN
SHEPI'uM, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHI, HATPEBATENIbHBIC 3JIEKTPOINPUOOPHI
(mpuUMepbI), INMEKTPUUECKHUE MPETOXPAHUTENH, FIEKTPOMATHUT, JJICKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), HMCIOJIb3ysl 3HAHMS O CBOWMCTBaX (PU3MUECKUX SIBJICHUU U
HeoOXxo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U M3MEPUTEIbHBIC MTPUOOPHI 10
cXeMaM U CXEMAaTHYHBIM pHUCYHKaM (KHUIKOCTHBIH TEpMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JBHUTATENIb BHYTPEHHErO0 CrOpaHus, 3JIEKTPOCKOTI,
peocTaT), COCTaBIATh CXEMbl JJICKTPUUYECKUX IIENel C TOCJIEeNOBATCIbHBIM U
napajuieIbHbIM COCAUHEHUEM DJIEMEHTOB, pa3jiuydas YCJIOBHBbIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX IIeTIeH;
IPUBOAUTL TPUMEPHl (HaXOAUTh HH(POpPMAIMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHON JKMU3HU JJII OOCCIICUCHHS
0€30MacHOCTU TPU OOpallleHnH ¢ MpUOOpaMu U TEXHHUUYECKHMH YCTPONCTBaAMH,
COXpaHEHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJACHUS B
OKpY>KaroIeH cpee;
OCYIIECTBIISITh MOUCK MHPOpMaMKu Pu3nuecKoro coaepxkanusi B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPABHEHUS JTOTIOJHUTEIBHBIX UCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJI0OCTOBEPHOM;
UCIIOJIb30BaTh TMPU  BBHINOJHEHWM Y4YEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro comepxaHus, CIPABOYHBIE MaTEpHUAIbl, PECYpChl CETH
WuTtepHer, Bmanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHUCHbMEHHBIE U KpPaTKHE YCTHBIE COOOIICHHS, 00001as
HHGOPMAITIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO CONEpKaHHS, B TOM
quclie MyOJIHYHO TPEACTABISITh PE3YIbTaThl IPOSKTHON WIIM HCCIICOBATEIBCKOM
JESTENBHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh M3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HUKH, COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;
MPU BBHITIOJHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBAaHUN (PU3NYECKHUX IMPOIECCOB
pacrpenensiTb OOS3aHHOCTU B TPyNIE€ B COOTBETCTBUM C TOCTaBICHHBIMU
3a/layaMy, CJICIUTh 3a BBITIOJHEHWEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATCILHOCTH TPYIIIBI, BRICTPAUBATH
KOMMYHUKATHBHOE€  B3aWMOJICHCTBUE, TMPOSBISAS  TOTOBHOCTh  pa3pemiarh
KOH(MITUKTBHI.

K xoHy o0yuenust B 9 ki1acce npeaMeTHble pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOTO  JABWXKEHUS,  jAepopMauus  (ymnpyras,
IJIacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Kku, UEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO
TENa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHWsS W BOJHBI, 3BYK, HMH(pa3ByK H
yIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJla 3J€KTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPbl UCIYCKAaHUS M MOIJIOUICHUS, anbda,
0eTa- 1 raMMa-u3JIy4YeHus, U30TOMbI, EPHAs YIHEPreTHKA;

pasnuyarh ABJIeHUs (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBMKEHUE, CBOOOJHOE TMaJeHHE Tell,
paBHOMEPHOE JABUKEHUE IO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEaKTUBHOE
JBUKEHUE, KOJieOaTeIbHOE IBUKEHUE (3aTyXalolle U BBIHYK/IEHHbIE KOoeOaHus),
pPE30HAHC, BOJHOBOE  JBWXXEHUE, OTPAKEHHE  3BYyKa,  MPSMOJMHEHHOE
pacnpocTpaHeHHe, OTpaXECHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0e0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPATbHbIX
I[BETOB, JHMCIEpCHUS CBETa, E€CTECTBEHHAs paJUOAKTUBHOCTH, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3JIyYCHHsI) TI0O ONMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKarolem
mupe (B TOM uucie (U3MYECKUE SBICHUS B NPUPOJE: MPUIMBBI U OTIUBHI,
nBuxkeHue T1oiaHeT CONMHEYHOW CHUCTEMBbl, PEAaKTUBHOE JIBUJKEHHE JKHMBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JEUCTBUE BUAMMOTO, yIbTPadUOJETOBOTO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJUOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJAHMOAKTHUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPANOB, JCUCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUS, HCIONb3Ys
¢usnyeckne BeTMYMHBI (CpeIHss W MIHOBEHHas CKOPOCTb Tella TpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMELIEHUE, IyTh, YTJI0Basl CKOPOCTH,
CWJIa TPEHMs], CHJIa YIPYIOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMS,
BEC Tela, WMITYJIbC Te€ja, MUMITYJIbC CHJIbI, MEXaHWYEeCKas padoTa W MOILHOCTH,
NOTEHIMAJIbHAsT JHEpPrusl Teda, MOAHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIIMAJIBHASL 3HEPIrusl C)KaTOM NPYKHUHBI, KHUHETHYECKas SHEpPrus, IOJHas
MEXaHU4YecKasi YHEPrusl, NEPUOJ U YacTOTa KoJeOaHUH, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb MPEJIOMJIEHHUS CpEAbl), MpPHU
ONHMCAHMM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMBIX BEJIUYMH,
o003HaueHUsT U €AUHULBI (U3NYECKUX BEJIMYHMH, HAXOIUTh (OPMYIIHI,



CBS3BIBAIOIINE TaHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpauKu U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUECKUE SBJICHUS M MPOIECCHI, UCHOJb3YS
3aKOH COXPAaHEHMsS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, HPUHIUI
CYNEpIo3ULMHA CWJI, NPUHLMI OTHOCUTEIbHOCTH ['anmunes, 3akoHsl HbloTOHA,
3aKOH COXpPAHEHHUs UMITYJIbCa, 3aKOHbl OTPAKEHUS U MPEIOMIICHUS! CBETA, 3aKOHBI
COXPAaHEHMS 3apsA0BOIO0 U MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEAKIUSAX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATH €r0 MaTEeMaTHYECKOe
BBIpQXXCHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YUCIE M B KOHTEKCTE
CUTyalluii MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBISBIATh MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIAroB C OMOPOil
Ha 2—3 W3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUN, (U3MUECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiatb pacy€THble 3ajaud (OMHMparoIIMecss Ha CHUCTEMY M3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHaiM3a yCJIOBUS 3a/layl 3allMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
WM W30BITOYHBIC JTaHHBIC, BBIOMpPATH 3aKOHBI U (POPMYJIbI, HEOOXOMAUMBIC IS
peuieHns, MPOBOAWTh pAacU€Thl M OLEHHBATh PEATHCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUIUYECKUX
METOJOB, HCIOJB3ysl OIKCAHWE HCCIENOBAHUS, BBIICIATh IPOBEPSEMOE
IPEANOJIOKEHNE, OLIEHNBATh MPABUIBHOCTD MOpPsJIKA MPOBEICHUS UCCIEIOBAHUS,
JienaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YyJIbTAaThl HAOIIOJICHHUI U OIBITOB;
IPOBOJIUTh OMBITHI 1O HAOMIONCHHUIO (U3UYCCKUX SBICHUM WU (PU3HUYESCKUX
CBOMCTB TeN (M3ydeHue BTOpOro 3akoHa HbOTOHA, 3aKOHAa COXpaHEHHUs SHEPTHH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MAsTHHKA OT Macchl Tpy3a H
KECTKOCTH NPYKHHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJeOaHUH,
IPSIMOJIMHEWHOE PaclpOCTPaHEHUE CBETA, pa3joKEHHE OEoro cBeTa B CIEKTD,
U3Y4YEHUE CBOWCTB M300pa)kK€HHs B IUIOCKOM 3€pKajie U CBOWCTB H300pa)KeHHUs
mpeaMeTra B coOuparomied JuH3e, HaOMIoACHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIYYEHUSI): CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY U3 H30BITOYHOTO
Habopa 000pyI0BaHMS, ONUCHIBATH XOJI OIBITA U €r0 PE3yNbTaThl, (HOPMYITUPOBATH
BBIBO/IbI;

IIPOBOJUTH NPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONPEAEIIsAsl CpeHES
3HAUCHNE W3MEpAEeMON BeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPArONICH JIMH3HI),
000CHOBBIBATH BBIOOP CIIOCO0a M3MEPEHUS (M3MEPHUTEIBHOTO TTPUO0Opa);
MPOBOJUTh  HUCCIEJOBAHUE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU



PaBHOYCKOPEHHOM JBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, Mepuoja KoJeOaHui
MaTE€MaTUYeCKOr0 MasgTHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTH YIJIa OTPAKEHHs CBETa
OT yrjia NaJeHUs M yrja MpeloMJIEHUs OT Yyria MNaJeHHs): IJIaHUPOBATh
HCCJIEeI0BAHNUE, CaMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BHIBOJBI 110 PE3yJbTaTaM UCCIIEA0OBAHMS;

MIPOBOJUTh KOCBEHHBbIE M3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEAHSST CKOPOCTh U
YCKOpPEHHE Teja IpPU PABHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOJHOTrO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIDPUIMEHT  TPEeHHS  CKOJIBKECHHS,
MexaHuueckass paboTa W  MOUIHOCTb, 4YacToTa U TMepUoja  KoJeOaHHit
MaTEMaTUYECKOr0 M MNPY>KUHHOTO MAasiTHUKOB, ONTHUYECKasl CUjia coOuparomieu
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJAHUPOBATH  HU3MEpPEHHs,  CcOOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOIHATH U3MEPEHUS, CIEAys MPeI0KEHHOM
UHCTPYKIIMM, BBIYUCIISTH 3HAYEHHWE BEJIUYMHBI M AHAIU3UPOBATH TOTY4YEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHNU;

coONoaTh TMpaBUiia TEXHUKM O€30MacHOCTH MpH padbore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUECKUX MOJENIEH: MaTepralibHas
TOUYKa, a0COJIFOTHO TBEPJIOE TEJO, TOUCUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs: MOJEIb aTOMHOTO SIpa;
XapaKTepu30BaTh NPUHILUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB € ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCIE: CIHAOMETP, NAaTYUKHU
MOJIOKEHUS, PACCTOSHUSI M YCKOPEHHUs, pakeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Buibcona), wucmonp3ys 3HaHUS O CBOMCTBaX (u3MUeCKUX SBICHUA U
HeoOXxoauMble (U3UIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PHUCYHKHM H3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX HPUOOPOB MU TEXHOJOTHYECKUX IPOIECCOB MpHU
pelieHn y4eOHO-IPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMBbl I IOCTPOCHUS
M300paKEHUN B IIOCKOM 3€pKajie U cOOUparolei JIHH3E;

OPUBOAUTH MpPHUMEPHl (HAXOAUTh HH(GOPMALKIO O MpHUMEpPax) MPaKTHUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUN B MOBCEAHEBHOM XHU3HU UIA OOecreueHUus
Oe3omacHOCTH TpU OOpalleHuu C MpHOOpaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHHUSI 370pPOBbS M COOJIIONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEeaE;

OCYILIECTBIIATh MOMCK HH(pOpManuu (Qu3ndeckoro coaepxkanusi B HMHTepHeTe,
CaMOCTOSITENTbHO (OPMYIUPYSl MOMCKOBBIM 3alpoc, HaXOAUTh MYTHU OMpPEICICHUS
JOCTOBEPHOCTH TOJTYYEHHON HH(POpMallMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh TMPU BBIIOJHEHUH YYEOHBIX 3aJaHUM HAYYHO-TIONMYJISPHYIO
IUTEPaTypy (PU3NUYECKOro conuepkKaHHsl, CIPABOYHBIE MATEpHUAIIbl, PECYpChl CETH
WuTepHer, Bnanerb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHbIE COOOLIEHUS Ha OCHOBE
nH(pOpMAIMU U3 HECKOJbKUX MCTOYHUKOB (PU3MYECKOIO COJEpKaHMs, IMyOJIUYHO
IIPEICTABIATh PE3YJIbTAaThl IIPOCKTHOM WIIM HCCIIENOBATEIbCKOM IEATEIBHOCTH,
[IPY 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKJATh BBICTYIJIEHHWE MpE3CHTalUed C y4ETOM
0COOEHHOCTEN ayIuTOpUHU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K (ungposbie)
n/n NPorpamMmbl Beero Oé"p 0ILHDLIE HpﬁaKTI/I'IECKHe o0pa3oBaTe/ibHbIE
padoTsI padoThI pecype
Paznea 1. @Pu3uka u e€ posib B NO3HAHMHU OKPYKAKOIIEr0 MUPa
bubmmoreka [{OK
) - 2 0 0
11 Dusnka - Hayka 0 pHpOJe https://m.edsoo.ru/7f416194
bu6moreka [IOK
. 2 0 0
12 DH3HUCCKHE BEIHIMHbI https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
2 0 1
1.3 EcrecTBeHHOHAaY4HBIN METOJ IO3HAHUS hitps://m.edsoo.ru/7f416194
Hroro 1o pasueny 6
Pasznes 2. IllepBoHayaibHble CBEIeHUS 0 CTPOEHUH BelleCTBA
bu6mmoreka [IOK
. 1 0 1
2.1 Crpoenue BemecTsa https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aUMOACHCTBUE YaCTHUII ) 0 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHUS BEILIECTBA hitps:/m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. JIBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanueckoe apmxennue https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4 0 1
32 HMuepus, macca, nA0THOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. . 14 1 2
33 Cuna. Buaet cun https://m.edsoo.ru/7f416194
Hroro no pasaeny 21




Pasnen 4. J/laBjeHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB

41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
) TEJIaMHU, )KUJIKOCTIMHA 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
5 0
4.2 Jlasaenue xukocTu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
6 1
4.3 ATmochepHOS aBneHue https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pasueny 21
Pa3nes 5. PaGora u MmomHocTh. JHEprus
bu6moreka [IOK
1
> PaboTa n mommocts 3 https://m.edsoo.ru/7f416194
bu6moreka [IOK
32 TpocTbIe MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexasuieckas SHeprus 4 0 https://m.eds0o.ru/7f416194
Hroro 1o pasueny 12
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15




8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM K n (ungposbie)
B NPorpamMmbl Bcero Oé"p OJLHBIC pﬁaKTquCK“e o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcbl
Pasznea 1. TensioBble siBjIeHUst
. bubmmoreka [{OK
. 7 0 0
11 CTpoeHHe 1 CBOHCTBA BeMeCTBa https://m.edsoo.ru/7f4181ce]
bubmmoreka [IOK
) 21 1 5
1.2 Teroble nporecch! https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Paznea 2. DyieKTpu4yecKue 1 MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEla U bubmuorexa [JOK
2.1 . 7 0 1
HUX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce|
N N bubmuorexa [IOK
. 20 1 7
2.2 IToCTOSIHHBIN AIEKTPUUECKUN TOK hitps://m.edsoo.ru/Tf418 1 ce
bu6mmoreka [IOK
6 1 1.5
2.3 MarnuthbIe ABeHHA https://m.edsoo.ru/7f4181ce|
bu6mmoreka [JOK
4 0 0
24 DIEKTPOMATHUTHAA HHIYKIHA https://m.edsoo.ru/7f4181ce|
Hroro mo paszueny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢pposwIe)
B NPorpamMmbl Bcero O;Tp OJLHBIC pﬁaKTquCK“e o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecype
Pazges 1. Mexanuyeckue siBJ1eHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
20 1 3
1.2 B3aumoielicTaue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 3aiOHI COXpaHEHH https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUs W BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexamieckue koneOanms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 Mexanueckue BOMHEL 3ByK https://m.edsoo.ru/7f41a4a6)
Hroro mo paszueny 15
Pa3znes 3. DiIeKTPOMATHUTHOE 110JI€ M DJIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 ) bubnnoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubmuorexka [JOK
6 0 2
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
6 0 3
4.2 JIMH3BI ¥ OITUYECKUE TTPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6eoro cBeTa B CIEKTP 3 0 2 but6muoreka [IOK




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

Hroro mo pasaeny 15
Paznea S. KBanToBbIE sIBJICHUS
bubmmoreka [{OK
. 4 1
5.1 Hcnyckanue u morjioneHne CBeTa aToMOM hitps://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
. 6 1
32 CTpoenue atomnoro spa https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
7 1
5.3 SnepHbie peakuuu https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 P bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJumnuecTBo yacoB DJIeKTPOHHbIE
Ne Tema vooKka K n uudposbie
n/a yp Beero Oé{TPOJIbHLIe pﬁaKaneckne 06pa3oBaTETbHbIC
padoTsI padoThbI pecype

1 ®u3nka — Hayka o npupoje. SABneHus
TIPUPOIBI

2 DU3NYECKUE SBICHUS
dusndecKkre BeJIMYUHBI U X U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEeMITepaTyphl IPHU MIOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U JATYMKA TEMIIEpaTypsl”

5 Mertoibl HaydHOTO No3HaHus. OnucaHue bu6mmoreka [IOK
(hbUBUYECKUX SIBICHUH C TTIOMOIIHIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAIBHOCTB MOJIETA IAPUKA, ITYILIEHHOTO 1
TOPU30HTANIBHO, TeM 00JIbllIe, 4YeM OoJIbIlie
BBICOTA MycKa"

7 Crpoenue BemectBa. OMbITHI, J0Ka3bIBAIOIINE bubnuoreka [IOK
JHUCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KEHME YacTHI] BELIECTBA bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenopanue «OnbIThI MO 1
HaOJI0JICHUIO TETJIOBOTO PACHIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBL.

11 O06006111EH1E TTO pa3neJ1 «[lepBoHavanLHLBIE Bubmzorexa IOK

P Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
12 Mexanunyeckoe aBuxenue. PaBHoMepHoOe U bubnuorexa [IOK




HEPAaBHOMEPHOE JIBIDKCHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EqunHuiisr ckopoctu bubmmoreka [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyty u BpeMeHU JBUKECHUS bubmmorexa [JOK
yr p ! https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [{OK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN hits:/m.edsoo.ru/f0a0c 10
IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [IOK
16
00beMa TeJa Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTHU TBEPJIOTO TEJa»
18 Pemenne 3agau o treme "I1MOTHOCTH bu6moreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmarin)
MPYKHUHBI OT PUJIOKEHHOW CUIIbD)
21 [[ABnenue Tsarorenus. Cuna TSKECTU
CBs3b MEXY CUJION TSYKECTH U MAacCOM Teda.
22 Bec Tena PI([e}IIJJeHI/Ie 3aga4 no teme "Cuna Eubmrorexa OK
" g https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsKecTu Ha APYrux IUlaHeTax. bubnunoreka [JOK
DOu3nyecKre XapakKTEPUCTUKU TIIIAHET https://m.edsoo.ru/ff0al502
bubmuoreka [JOK
24 Hsmepenne cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK
OZIHOM MpsIMOM. PaBHOIENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenne 3agau o reme "PaBHonelicTByIOIAs




n

CHUJI

73 Cuna tpenus u e€ Bubl. TpeHue B IpUpoe U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune

9 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CUJIBI JIaBJICHUS U XapakKrepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIMNXCS] TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau no remam: «Bec Tenay,

31 «I"paduueckoe nzodpakenune cuin», «CHIIbI» bubmmorexa [JOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHAID»
KonTtponpHas paboTa mo TeMam:
3 «Mexannueckoe ABUKeHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue cumy, «CUIbhy

33 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEJIMYEHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaenue raza. 3aBUCUMOCTD JIaBJICHHS T'a3a bubnuoreka [JOK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naByieHus TBEPABIMU TEIaMHU, bubnuoreka [IOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHHe B )XHUIKOCTH U I'a3e, BRI3BAHHOE bubmuoreka [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau o teme «JlaBnenue B bubnuoreka [JOK
JKUJIKOCTH M Ta3e. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

bubnuoreka [JOK

38 CooOmaromuecs cocyabl

IHaror YA https://m.edsoo.ru/ff0a2970

39 I'mnpaBaundeckuil mpecc bubmzorexa IOK

P p https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC




Atmocdepa 3eMin U IPUIUHBL €€ bubnuorexa [JOK
41
CyILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [{OK
42 B LA
ec Bo3ayxa. ATMocdepHoe TaBiIcHHE https://m.edsoo.ru/ff0a2b5a
Nzmepenune atmocdepHoro aaBienus. OmbIT bubnuorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HAJI YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. AtmocdepHoe naBiIeHUE bubnuoreka [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3aga4d mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuorexa [JOK
B HUX T€J0. ApXMMEI0BA CHJIA https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJ];)KI/IBEIomepI?I CUJIBI nef?cg e Ha bubnnorexa LIOK
’ o https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B )KUIKOCTh)
JlaGopaTopHas paboTa 1Mo Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [JOK
BOJIC OT 00BbEMaA MOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bu6mmoreka [JOK
>0 Inasasme e https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHncTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U
onpenenaeHue e€ rpy30n01b5EMHOCTH"
Pewrenue 3agau no remam: «IlnaBanue cynos.
52 Bos OHH£3&HI/IC>> «/laBreHue TBe BI})](HTGJ'I bubmorexa LIOK
Ayx . > pA ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEN U Ta30B»
53 KonTtponsHas pabota no Teme «JlaBnenue

TBCPAbIX TCII, JKMIKOCTEHN 1 ra3oB»




bu6mmoreka [{OK

54 Mexanndeckas paborta
P https://m.edsoo.ru/ff0a3f82
bubmmoreka [{OK

55 MormtHocTs. EquHuIbl MOIIHOCTH

B JUHITIBT MOTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenopanue "Pacuér MoiHoCTH, 1
pa3BUBAaEMOM MPHU MO IBEME TIO JiecTHHUIIE"

57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHUJI Ha pblyare
Peruaru B TexHUKe, OBITY M TIPUPO/IE.

58 JTaGoparopHas pabora «HccnenoBanue 0.5 bubmorexa [TOK

patop p a https://m.edsoo.ru/ff0a478e
YCJIOBHUI paBHOBECHS pblUara T ]

59 Pemenne 3amau 1o teme «Y CcIoBUs bu6mmoreka [IOK
paBHOBECHS pblUaray https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aercTpus

60 MexanusMa. JlaboparopHas pabora 0.5
«M3mepenue KIIJ| HakKIIOHHOM MIOCKOCTH»

61 Pemenne 3agau nmo Teme "Padora, MOIITHOCTb, bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0adc48

62 Mexannueckas sHeprusi. Kunernueckas u bubnunorexa [JOK
NOTEHIHAIbHAs YHEPTUs https://m.edsoo.ru/ff0a4252

N bubnuoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHUUECKON YHEPTHH 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE

64 U3MEHEHUS KHHETUUYECKOH U NOTECHIIMAIbHOM 1
SHEPrUU MpPU CKATHIBAaHUM TeJa 10 HAKIOHHOM
TJIOCKOCTH"

65 KonTtponsHas pabota no Teme «Paborta u
MOIIIHOCTb. DHEPIHs»

66 PezepBHblil ypok. PaboTa ¢ TekcTamu 1o teme bubnuoreka [IOK

"MexaHn4ecKkoe IBUKEeHUE"

https://m.edsoo.ru/ff0adee6




PesepBHblil ypok. Pabota ¢ TekcTamu 1o TeMe bubnuorexa [JOK
67 y h N g !
JlaBiieHne TBEPIBIX TEIl, )KUJIKOCTEN U Ia30B https://m.edsoo.ru/ff0a4ffe
PesepBHblii ypok. Pabota ¢ TekcTtamu 1o teme
68 n n 1
Pabora. MouHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
p
Ne Tema vooKa K n uudposbie
n/a yp Beero Oé{TPOJIbHLIe pﬁaKaneckne 06pa3oBaTETbHbIC
padoTsI padoThbI pecype
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N bubnuorek K
1 KHHETUYECKOM TEOPUHU U UX OTIBITHBIC omaorexa 110
N — https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB M MOJIEKYJI
3 Mogenu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOTO bu6moreka [IOK
COCTOSIHMI BENIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUM BEIECTBA HA
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TermoBoe pacuimpeHue U coxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YACTHUII
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnnoreka [JOK
BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bunael Tenonepenaun 1o
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
N bubanoreka LIOK
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1

MaTepHaJIOB B LIEJSIX dHEprocoepeskeHus "

https://m.edsoo.ru/ff0a65c0




KonunuecTBo TeIIOTHI. Y IeIbHAas

bu6mmoreka [{OK

12
TEILIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TennooOMeH bubnuorexa [JOK
13
U TEIUIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota "VccnenoBanue
14 ﬂBHe}?I/ISI TIG):HJIOCI))6MeHa npu CMZGIIHI/IBaHI/II/I Bubmnmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiuei BOBI
Pacuer konudecTBa TEIIOTHI, HEOOXOUMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIACIIEMOTO UM MPHU
OXJIQXKJICHUH
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
1 6 [V n
YIEIBbHOM TEINIOEMKOCTU BELECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBA. Y IeinbHas TemIoTa bu6moreka [IOK
17
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpICBaHUE
18 KPHUCTALIINUECKUX Eé[n VY enbHasa TEIUIoTa bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [JOK
yAEIbHOM TEIJIOTHI TUIaBIEHUA Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHas Teriora
71 napooOpa30BaHMs U KOHJICHCAIIUH. bubnuoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTaBJICHHS
Bnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "Onpenenaenue gﬁochenbliloﬁ I}Znan(iocn/l bubnnorexa [IOK
P " https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemrenue 3agau Ha onpeeneHne BIaXKHOCTH
BO3/yXa
24 [TpuHIMMIBI paOOTHI TEMJIOBBIX JBUTATENCH.




[TapoBas TypOuHa. /[BUraTens BHyTPEHHETO
CrOpaHus

75 KII[ TermoBoro nurarens. TennoBbie bubnuorexa [JOK
JIBUTATEJIM M 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B
TEIJIOBBIX MPOIIECcCcax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "TeroBeIe SIBJ'IGHI/I?II) I/ISMGHGI;{I/IG arperaTHbIX bubmmorexa [IOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
Kontponbhas padoTa o teme "TerioBbie
28 SIBJ'IeIfI/ISI I/I3M§H€HI/IG arperaTHbIX COCTOSHHI bubmmorexa LIOK
',, p https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpusanus Ten. [[Ba posia aIeKTpruIecKuX
3apsI0B

30 Ypok-uccienoBanue "DieKTpusamus Ten
WHAYKIIMEN U MPU COMPUKOCHOBEHUM"

31 B3anmopeiicTBre 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpsokeHHOCTD

32 BJIEKT pI/IquKoro noJist. I1 I/II)HI_II/IH bubmorexka [JOK

P - 1P . https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UIMU IEKTPUUECKHUX MTOJIEH
33 Hocurenu snekrpruyeckux 3apsaos.
DnemeHTapHbid 3apsia. CTpoeHue atoMa

34 [IpoBOAHUKHY U AUDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXPAaHEHUs INEKTPUUYECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
JIIEKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0

36 c eCI;BOBaHI/I;I I/IC:[(zl‘{HI/IKI/I 3IEKTPUUECKOTO bubmiorexa [JOK

yi ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA 3JIEKTPUYECKOTO TOKA bubnunoreka [JOK




https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "JleiictBue

38 NIEKTPUYECKOTO MOJIsl Ha IPOBOJHUKY U 1
JMDIIEKTPUKH"

39 DNEeKTpUUECKU TOK B METAJUIAX, KUJIKOCTSIX bubnuorexa [JOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH

A1 Cuna Toka. JlabopaTopHnas pabora 0.5 bubnuoreka [JOK
"N3mepenue u peryinpoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarnpshkeHue. BoinbTMeTp.

42 JTa6o I;TO Hast a6o£a "M3mepenne u b 0.5 bubmorexa IJOK

patopHas p "p ' https://m.edsoo.ru/ff0a%14

peryaupoBaHue HATPSHKEHUS

43 ConpoTuBiieHUE MTPOBOJHUKA. Y IEIBHOE bu6moreka [IOK
CONPOTHUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCHUMOCTh

A4 AJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOIHUKA 1 bubnuoreka [JOK
OT €r0 JJIMHBI, IIJIOIIAJU MONIEPEYHOTO https://m.edsoo.ru/ff0aa738
CEYeHHUs U MaTteprayia"
3aBUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [JOK

45
3akon OMa Jyis ydyacTKa Henu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas pabora "VccnenoBanue

16 3aBUCUMOCTHU CHJIbI TOKA, UYILIETO Yepe3 1 bubnuoreka [JOK
PE3UCTOP, OT CONMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U apaUIETBLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia

48 CJIOKEHHUSI HAPSDKEHUM Mpu 1 bubnunoreka [JOK
IOCJIENOBATEIEHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopos"

49 JlaGopatopHas pabota "IIpoBepka mpaBuia 1 bubnuoreka [IOK




JUI CUJIBI TOKA IPU NapajieIbHOM
COEJIMHEHUH pe3UCTOpOoB"

https://m.edsoo.ru/ff0aadle

50 Pemrenue 3agau Ha mpumeHenue 3akona Oma bubnuorexa [JOK
JUTS Pa3iM4YHOTO COEMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHas pabota "Onpenenenue padboThI 1 bubnuoreka [JOK
Y MOIIHOCTH DJICKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETTH U MTOTPeOUTenn
53 KT quGCKoﬁ SHEPTUHU B 6I:)IT KopoTtkoe bubmmorexa LIOK
P P Y- 2P https://m. edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"DnexTpuduecKkue 3apsaabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
54 . .
ux B3auMoaercTBus. IlocTosTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o teme
55 "DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena U bubnuoreka [JOK
ux B3auMoaercTBus. IlocToITHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCICTBUE
Ypok-uccnenoanue "N3yuenue nosei bubnuoreka [JOK
57 n 1
MIOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHO€e noJsie. MaruHuTHoe 1noJie 3eMJid U bubnuoreka [JOK
€ro 3HauYeHue I KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nosje
59 JNEKT Hltjlecxi[)ro ToKa MarHuTtHoe nojue bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE.
60 JI£1)60 aTopHasg a6(f)Ta "N3yuenne neUCTBUA 0.5 Brbmotexa LIOK
parop P i " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJIsI HA POBOJHUK C TOKOM
61 DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA. bubnunoreka [JOK




Hcnonbs3oBaHue >IEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX M HA TPAHCIIOPTE.
JIabopatopHnas pabora "KoHCcTpyrpoBaHue U
M3y4eHrue paboThl AIEKTPOIBUTATEIIS"

https://m.edsoo.ru/ff0ac86¢

OneiTel ®apanes. 3aKOH MEKTPOMArHUTHOM

2 1

6 naaykiuuu. Ilpasuno Jlenna
OnekrporeHeparop. CrocoObl MoaydeHus

63 ANIEKTPUYECKON SHEPTUuHU. DNEKTPOCTAHIIUU Ha 1
B0O300HOBIISIEMBIX HCTOYHHKAX SHEPTHUH

64 [ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME 1
"DNeKTpUYECKUE U MAarHUTHBIE SABJICHUSA"

65 KonTponbHas pabota o teme 1 bubnuoreka [IOK
"DNeKTpUYECKruEe U MarHUTHBIE SBJICHUS " https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme bubnuoreka [IOK

66 . » I

TennoBsle SBJICHUS https://m.edsoo.ru/ff0accSe
PeseprHbIit ypok. PaboTta ¢ Tekctamu o teme bubnuoreka [JOK
67 n A L n 1
IToCTOSTHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6

63 PeseprubIit ypok. PaboTta ¢ Tekctamu o teme 1
"MarHuTHbI€ sIBIEHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5




9 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKa K n uudposbie
n/a yp Beero Oé{TPOJIbHBIe pﬁaKTI/I'IECKl/Ie 06pa3oBaTETbHbIC
padoTsI padoThbI pecype
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
’ Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmorexa [IOK
MEXAHUYECKOT'O ABUKEHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE BHKEHNE 1 bubmorexa IJOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHNHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "Onpenenenue
7 YCKOPEHHMS TeJa PU PABHOYCKOPEHHOM 1 1 Egg%ﬁf&igﬁ}éoa db18
JIIBIKEHUH 110 HAKJIOHHOM II0cKoCcTH" — -
8 CBoOogunoe nagenue teir. OneiTel [ anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactora oOpamienus. Jluneitnas u 1 Eubmiorexa OK
VIIIOBAS CKOPOCTH https://m.edsoo.ru/ff0acl76
10 LleHTpoCTpEMHUTENIBHOE YCKOPEHUE 1
N bu6mmoreka [JOK
11 [TepBriit 3akoH HetoToHA. BekTop cuiis 1
cp 3aKo foTO0 CKTOp € https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Herotona. PaBHOA€ElCTBYOIIAsS 1 bubnuoreka [IOK
cuiia https://m.edsoo.ru/ff0ae72a




bu6mmoreka [{OK

13 Tpertuii 3akon Hetotona. Cynepno3uiuus Cui https://m.edsoo.ru/f02e982

14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc

bubmmoreka [{OK

15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amgau mo teme «Cuita ympyrocTu

17 JlabopaTtopHas pabota «OnpeneneHue bubnuoreka [JOK
JKECTKOCTH NPYKHUHBI» https://m.edsoo.ru/ff0aee28

bubmmoreka [{OK

18 CHua TpeHHs https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHHS» bubnnorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
ko3 durmenTa TpeHUs1 CKOJTBKEHUS " https://m.edsoo.ru/ff0af8be

71 Pemenue 3agag o treMme "3akonnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuiia TpeHust” https://m.edsoo.ru/ff0afb8e

2 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO M CHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cuctema). ['amaktuxu"

o4 Pemenue 3agau no reme "Cuia TsSDKECTH U bubnuoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckas ckopocts. HeBecomocts bubnunoreka [JOK

25
U IIepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOM TOUKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuoreka [IOK
TBEPJOTO TeNA C 3aKPEIIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpalleHUs

27 MowmeHnT cunel. LlenTp Tsxectu




Pemrenue 3aga4u mo reme "MOMEHT CHIIBL.

bu6mmoreka [{OK

28 Hentp Tsxectn” https://m.edsoo.ru/ff0b02b4|
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
29 "MIe[xaHquCKoe BII/:)KGHI/IG ]53a1/1Mo elrcTBIE Bubnmoreka HOK
o a ' 8 https://m.edso00.ru/ff0b0408
30 KonTtponrsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. Bzaumonelictsue ten' https://m.edsoo.ru/ff0b06ec
Nmmnynbe Tena. UMmynbe cuibl. 3aKoH
31 coX ZHGHI/I?[ VIMII J'IBZa VYupyroe u He oe bubmorexa [JOK
DAHCHIL HMILYJIbea. TPy yrpyr https://m.edsoo.ru/ff0b07fa
B3aNMO/IEHICTBUE
32 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubmuorexa [JOK
uMIyabca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh hitps://m.edsoo.ru/ffOb0a84
35 PaboTa cumbl TSOHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabora «OnpeneneHue padoThI
36 CHWJIBI TPEHUS IPU PAaBHOMEPHOM JABH)KEHUU
TeJIa M0 TOPU30HTAIBHOMN MTOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
33 Kunernueckas sneprus. Teopema o bubnunorexa [JOK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXAaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuoreka [IOK
COXpaHEHUs DHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue Koyiebanus. BeinyxieHHbIe bubnuorexa [IOK




KoJieOanus. Pesonanc

https://m.edsoo.ru/ff0b20f0

43

MareMaTnuecKkuii U NpyKUHHBIM MAsITHUKH

44

Vpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KoJIe0aHHUH OT )KECTKOCTH MPYKHHBI H MACCHI

rpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIe0aHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOAA KOJIeOaHUN IPYKUHHOTO
MasiTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHo/ia KojiebaHuii rpy3a,
MMOJABCIICHHOTI'O K HUTHU, OT MaCChI I'py3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbl. CBOUCTBA
MEXaHH4eCKUX BOJIH. [IponosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenius "MexaHHUEeCKHE BOJTHBI B
TBEPAOM Tesie. CeHCMUYECKHE BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

51

Ypoxk-uccnenopanue "HabmroaeHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHYECKUH PEe30HAHC

53

Ypok-koHpepenmus "YnbpTpazByKk u
nH(pa3ByK B MPUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHON paboOTe 1O TeMe
"3akoHbI cOXpaHeHUs. MexaHn4yecKue
Kosie0aHMs U BOJIHbI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o Teme "3aKoHbI
coxpaHeHMs. MexaHndyeckue KoyuebaHus u
BOJIHBI"




56 DIEeKTPOMArHUTHOE MO0JI€. DIEKTPOMATHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koupepenuus "llkana 516 ITOK
nonmorexa
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue
P amme | https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H
VYpoxk-uccnenopanue "M3yueHue cBONCTB
P Y1 bubmmoreka [{OK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO
MOGHITBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3agau Ha onpeiesIeHUE YacTOTHI U
JUTHHBI SJICKTPOMArHUTHOW BOJTHBI
61 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh bubmuotexa [JOK
cBeTa. BoHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubmuorexa [JOK
62 pacnpoctpaneHue cera. 3arMmeHus CoyHIa u 1
TyHi https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
bubnuoreka [IOK
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS 1
cBeTd https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bubmuoreka [JOK
65 Hcnonp30BaHue NOIHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ffOb3c5c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO
Jlyya OT yIJia MaJIeHUs Ha rpaHule "BO3ayX-
cTeko""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHET'0 OTPaKEHUSI:

CBC€TOBObI, OIITUKOBOJIOKOHHAA CBs3b"




bu6mmoreka [{OK

68 JIunzel. OnTuyeckast cuja JIMH3BI hits://m.edsooru/fi0b3E2e
. bubmmoreka [{OK
69 [TocTpoenue n300pakeHUH B IMH3AX https://m.edsoo.ru/fi0bddda
JlaboparopHuas padota "OnpeneneHue
70 box ]éOHorg aCETOﬂHI/Iﬂ u oli)lTII[dqecxoﬁ CHJIBI bubnmorexa LIOK
YCHOTo b : https://m.eds0o.ru/ff0b4206
coOMparoIe JINH3BI
71 VYpok-koHpepennus "OnTuyeckre JUH30BbIE bubnnorexa [JOK
nipudops!" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledexts 3penus. Kax
COXpPAaHUTH 3peHue"
Paznosxxenue Genoro ceeta B ciekTp. OMBITHI
74 Herotona. CnoxeHune cnekr aJ'IBHI:II)X BETOB bubmiorexa HOK
) p It ) https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTtopnas padota "OMBITHI 11O
75 pa3IoKEHUIO OEJIOTO CBETa B CIEKTP U bubnuoreka [IOK
BOCHPUATHIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 1[BETOBbIE GUILTPHI"
76 Ypok-npaktukyMm "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, tHTepdepeHuus u qudpaxums’”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubnuoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moznens atoma bopa
79 Hcnyckanue U MOToONIEHUE CBETa aTOMOM. bubnunorexa [JOK
KBantsl. JInHeituaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK
WCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIIBI Bubmzorexa IOK

https://m.edsoo.ru/ff0c1672




bu6mmoreka [{OK

2 . H
8 Crpoenue atoMHoro siapa. Hyknonnas Mozens hits-//m.edsooru/f0c 1 8ac
83 Pagmoaxtusuele npespameHus. M30Tomnsl bubmmorexa [IOK
peBp ) https://m.edsoo.ru/ff0clal4
Pemrenue 3agau o teme: "PaanoakTuBHbBIE bubnuorexa [JOK
84 "
IIpeBpaILCHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monmypacnazna
36 Ypoxk-koHpepenius "PaguoakTuBHbIE bubnuoreka [JOK
V3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
37 SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnnorexa [JOK
3apsiA0BOTO M MACCOBOT'0 YHUCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX si7ep. CBsA3b MACChI U bubmuorexa [JOK
88
DHEPIrUuu https://m.edsoo.ru/ffOc1d7a
89 Pemrenne 3agau o reme "AnepHeie peakuun'
Peakuuu cunresa u nenenus saep. IcTounnku bu6mmoreka [IOK
90 N
sHepruu CoJIHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas sHEpPreTUKA.
91 JleficTBUS paIMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJILHOM paboTe MO Teme
9 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"
KouTtponbHas pabora no teme
93 "DJIeKTPOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
sIBJICHUS"
[ToBTOpenue, 0606menue. JlabopatopHbie bubnunoreka [JOK
94 n = " .
paboTsl 1o Kypcy "B3auMoneiicTBue Ten https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK

PACUCTHBIX U KaUCCTBCHHLIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2572




"TernnoBbie mponeccol”

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

1
96 'f')acquHHx u KaquTBeHmeu?'az{aq o TemMe htts://m.cdsooa/f0c2a22
KII/] TennoBbIX nBUTaTEnen
37 | pacectumix n xaseeTmemae 3t o TeNe i u6miorera LIOK
b IX 3371 https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
[ToBTOpenue, o606meHue. JlaboparopHsie bubnuoreka [JOK
98 1 1
paboTsl o Kypcy "CBeToBbIE sIBIICHUS" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
10 TeMe "3aKOHbI COXpaHEHHS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1 bu6moreka [IOK
o Teme "Kone6anus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1 bu6moreka [IOK
1o teme "CBeToBbIE sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu 1
no Teme "KBaHToBas u snepHas ¢puzuka
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

» Gusuka, 7 knacc/ [lepoimkun A.B., O611ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [lepeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppikun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «3m1atenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oOpazoBanust. dusuka. 7 — 9 Kiaacchel
(aBTrOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nmporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBEeTCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tlepeimkua A.B. ®usuka. 7 kmacc. YaeOHUK 17151 0011e00pa3oBaTeIbHbIX
yapexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHUK BONIPOCOB U 3a7a4 10 ¢pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchbl: yueOHO-METOAUUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 knaccel
(aBTopsi:A.B.ITepeimikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHU C

BbIOpAHHBIM YUYEOHUKOM:

4. Tepoimkua A.B. ®usuka. 7 kinacc. YueOHHK 115 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.U. C6opHUK BOIIPOCOB | 3a1a4 1o ¢usuke. 7-9 xki. — M.:
IIpoceemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbLHBIC U KOHTPOJIbHBIC
pabotsl. —5-¢ m3mpanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 kiacc. Jlaboparopasie paboTsl. KoHTpOobHBIE
3aganus. —CapatoB:Jluneit, 2014.

8. «KoHTponbpHO-u3MepuTenbHbie MaTepuaibl. Pusnka. 7 kimacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroanueckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:



10.A.B. Ilepsikun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTelbHbI€ U KOHTPOJIbHBIE pabOThI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmatosa ,0O.P. llledep JAnarnoctuueckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. [To3otickuii CoopHuk BorpocoB u 3aiau

2015 M. IIpoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOANUYECKOTO TTOCOOUS
/coct. TuxonosaE.H. — 2-e uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammsel ocHOBHOTO 00111eT0 00pa3zoBanusa. Pusnka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tleppimikua A.B. ®uszuka. 7 knacc. YueOHUK 1151 001ieo0pa3oBaTeIbHbIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
IIpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE

pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. Actaxosa T.B. ®usuka. 7 kinacc. Jlaboparopusie padoTsl. KoHTposibHbBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTenbHble MaTepuansl. Gusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-e uzf.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroanueckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosTeNbHBIE Pa0bO0ThI MO (pu3uke. 9 Kiacc: K yueOHUKY
A.B. [leppimkuna, E.M. I'ytHuk «®uszuka 9 knace» / O.M. I'pomuesa. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueonuky A.B. Ilepoimikuna, E.M. 'yTHuk
«Duzuka

9 kmaccy» / O.W. I'pomiieBa. — M.: M3naTenscTBo «Ox3ameny, 2010.

dusuka. 9 kitacc. TeMaTHueckue TECTOBBIE 3aJaHus IS HOATOTOBKHA K [ UA. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomikuna. — Spocnasib: OO0 «Akagemus
pa3zButus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KIIACC

. bubnmmoteka — Bc€ mo npeamety «duszukay. — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru



3. Eaunas xomnekuusi U poBbIX 00pa30oBaTENbHBIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. UnTepecHble MaTepHuaibl K ypokaMm GU3UKH MO TeMaM; TECThI TI0 TeMaM;
HarJIsHbIe TOcOOUs K ypokaMm. — Pexxum noctyma: http://class-fizika.narod.ru

5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH 10 pusnke. — Pexxum nocryna: http:// www.fizika.ru
8 KITACC

1. bubnmoreka — Bcé o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokaX. — Pesxxum mocryna: http:/fizika-class.narod.ru

3. Enunas xomnekuus ugpoBbIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

4. VlaTepecHbie MaTepuaibl K ypokam (GU3UKHU MO TeMaM; TECTHI TI0 TEMaM;

HaTJIAIHBIE TTOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie 0OpazoBaTenbHBIE pecypchl. — Pexxum goctyna:

http://www.openclass.ru



6. DnexTpoHHbIe YyueOHUKH 1o Pusnke. — Pexxum nocryna: http:// www.fizika.ru

9 KIIACC

1. BuneoonnITel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

2. Enunas komiexius nudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxum

noctyma: http://school- collection.edu.ru

3. NnTepecHble MaTepralibl K ypokaM (PU3UKHU MO TeMaM; TECThI 10 TEMaM;

HaIJBITHBIE TOCO0Hs K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeIbHBIE peCypCchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnekTpoHHBIC YueOHUKH 0 pusnke. — Pexxum mocryna: http:// www.fizika.ru

6.ucranimonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIN Ki1acc.



CeteBoe oOpa3oBaTenbHOE coo01ecTBO. http://www.openclass.ru/node/109715

7. Enunas xomiekius nudpoBeIX 00pa3oBaTEeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIil HEHTP MHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Unrepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0Ops» maTepuansl 1o ¢usuke. http://archive. 1september.ru/fiz

11. Aaumaruu pusnueckux o0bekToB. http://physics.nad.ru/

12. )KuBas pusuka: obyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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