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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHUI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM PeaepanbHOi pabodeit MporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMbl 1o (u3Mke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYalOUIMXCs M OPTaHM3aldi0 HM3YyYEHUs
GbU3MKKM Ha NeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzaiuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM OO0Y4YEHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupenesieHne yueOHOro maTepuana
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJaroOmuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUA METOIUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPeIMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUN, HW3ydyaeMbIX XHUMHEH, OWOoJIOTHEeH, acTpOHOMHEH H (PuU3HIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MEeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 raaBHBIX 3a7a4 (U3UUYECKOTr0 0O0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH U
MHTepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JAaHHbIE WU HUCIOJb30BaTh  HAy4dHbIC
J0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOOB.

Henn wusyueHuss ¢GU3MKK Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).
Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIICHHUS K OKPY)KAIOITUM SIBJICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbraTa H3ydYCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKU JUISI Pa3BUTHS IPYTHUX
CCTCCTBECHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHATBLHON JESITCIIBHOCTH, CBSI3aHHON ¢ (DM3MKOH, MOJATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HIGFO 06pa30BaHI/I}I obecrneunBaeTCs PEIICHUEM CICAYIOIMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOEHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATrHUTHBIX U KBAaHTOBBIX
SBIICHUSAX;

NpUOOPETEHHE YMEHUUN OIMUCHIBATH U OOBSACHATH (HU3MUECKHUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJYYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIECHUs TNPOCTEHUIIUX PACUETHBIX 3alad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHHS U BBITIOJHATH OIBITHI,
nabopaTopHble  paOOThl M  OAKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHpoOpMaIuel (GU3NUIECKOro COAEp’KaHusd,
BKJIIOUast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON NeATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3ydenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoautcs 238 dacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlelto0), B 8
Kiacce — 68 yacoB (2 4aca B Henenmo), B 9 kiacce — 102 gaca (3 daca B Henelo).

[Ipennaraemsiii B nmporpamme 1o (Qu3uke MnepedyeHb J1adbopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNb JeIaeT BbIOOP MPOBEICHHUS



7a060paTOpHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEMH
oOy4Jaromuxcs, ClHUCcKa HKCIEPUMEHTATIbHBIX 3a/IaHHM, MpejiaraeéMblXx B pamKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 10 (hHU3UKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ posib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABiaeHus npupoibl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuMHbL. M3Mmepenue Quiznueckux BenuyuH. Dusznueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi cUCTeMa €IMHHIL.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKM H3Yy4YalOT IMPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJI TMO3HAHMS: HAONIOJCHHE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIBIKEHUE TUIIOTE3, IKCIIEPUMEHT 110 POBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHbIE, CBETOBBIE
SIBJIICHUSL.

2. ®usnueckure npuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
I (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI IeJIeHUs IIKabl U3MEPUTEIHLHOTO TTprbdopa.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue 00bEMaA )KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJbIX TEll.

5. M3MepeHne Temieparypbl HpU MOMOIIU >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue wuccienoBaHUs MO MPOBEPKE THIIOTE3bI: JAIbHOCThH MOJETA
HIapyKa, MyIEHHOTO FOPU30HTAIILHO, TeM OoJiblle, 4eM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayasibHble CBeICHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHL,

JOKa3bIBAIOILINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul] BemiectBa. CBS3b CKOPOCTH [IBW)KEHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBmwxkenue, nuddysus. BzaumoneiicTBue uacrtuil
BEILECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJSAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpauuu.

1. HaGmonenunie OpOyHOBCKOTO JIBHXKEHHSI.



2. Habmonenue nuddysun.
3. HaGmtomenue — siBneHud,  OOBSACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTaJKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. Ouenka JuamMeTpa aroMa METOJAOM PsoB  (C  KCIOJIB30BAaHUEM

dbotorpadumuii).
2. OnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSKEHUSI.
Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.
Mexanudeckoe ABWKeHHE. PaBHOMepHOE U HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpennsisi CKOpPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BpPEMEHU JABUKCHHUS.
SIBnenue wuHepuWU. 3aKOH WHEpIUU. B3aumojeicTBue Ten Kak NpUYMHA
U3MEHEHMSI CKOPOCTH [IBIDKEHHsI Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3h IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHIIE
00BEMa BellecTna.
Cuna Kak xapakTepucTHKa B3auMozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIeHHE TATOTEHUS M CHUiia
TspkecTu. Cuiia TSHKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Croxxenue
CWJI, HAIPaBJICHHBIX MO OJHOU mpsiMoil. PaBHoxeicTByromas cun. Cuna TpeHUs.
TpeHue CKOMbXKEHUS U TPEHHE MOKOA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTro JIBUKEHHUS TeNa.
2. U3mepeHne ckopoCTH MPSAMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBeHUs: MHEPIUH.
4. HaOmoneHnue n3aMeHeHUs] CKOPOCTHU MPHU B3aUMOJIEUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TE.
6. CioxeHue Cui, HalpaBiIeHHBIX IO OAHON MPSMOH.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapuKa B >KUJIKOCTH,
MOJIEITH DJIEKTPUYECKOTO aBTOMOOUIISL U TaK J1ajee).

2. OrmpeneneHue CpelHE CKOPOCTH CKOJIBKEHHs Opycka WM IIapuKa IIo
HAKJIOHHOM IMJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTsKkeHus (nedopmalimn)
NPYXUHBI OT TPUIIOKEHHON CHJIBL.

5. OmbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBl TPEHHUS CKOJIBKEHUS OT
Beca TeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CiocoObl YMEHBIIICHUS W yBEIWYEHU JaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJieHHs] Taza oT oObéma, Temmeparyphl. Ilepemadya naBiieHHS
TBEPABIMU TEJIAMH, XKUAKOCTIMHU W ra3zamu. 3akoH Ilackams. IlHeBMaTuueckue
MaIliHbI. 3aBUCUMOCTbH JaBJICHUS KUIKOCTH OT TIiyOWHBI. ['mMapocraTnueckuit
napagokc. Coobriaromuecs: cocybl. [ mapaBnnyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atmocepHoe maBiaeHue. [IpuuuMHBI CyIECTBOBaHUS
BO3yIIHOM oOonouku 3emiu. OnbiT Toppuuemnu. M3mepenue atMmocdepHOTro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBHICOTHI HaJl YpPOBHEM MOpPHI.
[TpubGops! 11 u3MepeHus: aTMOCPEepHOro AaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJi0. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocy/ibl.

['mnpasnuueckuit mpecc.

[IposiBnenue nercTBHs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOrPY>KEHHON YacCTH
T€Ja U IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKUBAOMIEH CUIIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEN: MJIABaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B
’KHIKOCTh YaCTH Tea.

OmpenenieHue  BBITAJIKMBAIOIIEH  CWIIBL, JIGUCTBYIOIEH Ha  TeJo,
NOTPYXKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOIICH HA TEJIO
B JKHUJIKOCTH, OT MacChI TEJa.

OnbITEI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B IKUIKOCTH, OT O00BEMa MOrPYyKEHHOW B
’KHIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOOKH U
onpenesieHne e€ rpy30noIbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. DHEPrusi.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs IIJIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHwe mpaBWiia paBHOBECHUS pbluara K OJIOKY.



«3omotoe mnpaBwio» MexaHukd. KIIJ mpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY M TEXHUKE.

Mexannueckass osHeprus. KuHeTmdyeckas UM TOTEHUMAJbHAs SHEPTHUS.
IIpeBpalieHre OTHOTO BH/Ia MEXaHUYECKOUN IHEPTUH B IPYTrOi. 3aKOH COXpaHEHUs
SHEPIUH B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenve pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUU Tela

10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HccrnenoBanue yclOBHil paBHOBECHSI pblyara.
3. Usmepenwne KIIJ] HaKIOHHOM TIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOTO COCTOSHUN BeIecTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHNE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE IOJOXKEHUM MOJIEKYISIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBOe paclIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH HHEPTHHU:
Temionepeaaya 5 COBEpILICHUE paboTHI. Bunsr TeTIoNnepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYCHHE.

KonanuecTBo TeminoThl. YIenbHas TEIIOEMKOCTH BeIecTBa. TemIooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHeHHWE TeruioBoro Oamanca. [lnaBieHue wu
OTBEpJCBAaHUE KPUCTALUIMUYECKUX BEIIECTB. YAEIbHAs TEIJIOoTa IIJIaBJICHUS.
[TapooOpaszoBanue u koHaeHcanusa. Mcmapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOTo
JTIaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus ToruBa. Y AeJbHas TEIJIOTa CrOpaHus.

[Tpunnumer pabotel TernoBeiX aBuratenei KIIJ TeruioBoro npurarens.
TennoBble ABUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Ha6monenune nuddysun.

HaGmronenue siBeHnit cMauMBaHUsI M KalMJUIIPHBIX SIBJICHUH.
HaGmroeHne TemioBoro pacmpeHus Tel.

N3meneHnune namieHUs Tra3a NMpu U3MEHEHUH 00bEMA M HATpEeBAaHUU WITU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenaymu.

OxJakJIeHre TIPH COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHCIIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMuHBIX BEIIECTB.
Habmaronenue kuneHus.

HaGmroieHre mocTosTHCTBA TeMIepaTyphl IPH TUTABJICHUH.
Moenu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJUTOHE IITTPHIIA.

OnbIThl, JI€MOHCTPUPYIOIIUME 3aBUCHUMOCTH JAaBIICHUS BO3JyXa OT €ro
00béMa M HArpeBaHUS WIN OXJIAXKISHUS.

[IpoBepka ruNOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HaGmoneHnne w3MeHeHHMs] BHYTPEHHEH JSHEpruM Tena B Pe3yibTaTe
Tertonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IIpHU
TeII000MEHE C HarpeThIM METAJUIMYECKUM HIHJIUHIPOM.

Onpenenenue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpenenieHne OTHOCUTEIILHOM BJIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TETUIOTHI MUIABICHUS JIbJA.

Paznen 7. djekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apsikeHHBIX  Ted. 3akoH KyrnoHa (3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUSA
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIAMH).

OnekTpuueckoe moJie. Hampsxk€HHOCTh 3nekTpuueckoro mnojsd. Ilpuniun
CYMEPTO3UIINH IEKTPUUECCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA 3JICKTPUUECKUM 3apsii.
Ctpoenne aroma. [IpoBOIHMKM W  JMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUSI CYHIECTBOBAHUA DJICKTPUUECKOIO TOKA.
HNcTOoUuHMKM TIOCTOSSHHOTO TOKa. JIeMCTBUSI SJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUYECKUH TOK B XKHUJKOCTSAX U ra3ax.

Onexktpuueckas uenb. Cuwina Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YAEIBHOE COMPOTHUBJIIEHUE BeliecTBa. 3akoH Oma
st ydactka uenu. [lociemoBarenbHOE W MapajlielIbHOE — COCUHEHUE
POBOJHHUKOB.

PaGota w MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue e U MOTpeOUTENH IEKTpUIecKoit sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosHHble  MarHuThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MarHuTOB.
MarnautHoe 1oyie. MarauTHoe nmose 3eMJIM M €ro 3HaueHue JJIA JKU3HH Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe Tole  dJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fiCTBME MAarHUTHOIO TIOJIsl HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATENIb TOCTOSTHHOTO TOKa. VCMONb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DJIeKTpOreHeparTop. Crioco05b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpur3anus Ted.
JIBa pojia 3JIEKTPUUYECKUX 3apsII0B U B3aUMOJEHUCTBUE 3aAPSIKEHHBIX TEl.
YCTpOMCTBO U IEMCTBUE JNEKTPOCKOTIA.
DJIeKTpOCTATUYECKAST UHIYKIIUS.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsII0B.
ITpoBOTHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIerCTBUS SIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKU TOK B KHUJIKOCTH.
. ['a30BbIl paszpsn.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenue 3JIeKTpUIeCcKOro HalpsKeHUs BOJIBTMETPOM.
. PeocTat 1 MarasuH cOnpOTUBIICHUH.
. BzanMmoencTBre mocTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHrue MarHUTHBIX TOJICH MMOCTOSTHHBIX MarHUTOB.

OnbIT DpcTena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBre MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSSHHOTO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKITUU.

OnbiThl Dapajes.

3aBUCUMOCTh HAIPABJICHUS WMHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHUS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie padomut u onvimut.

1.

o v ok~ ow

10.
11.

12.

13.

14,

15.

16.

OnpiThl 1O HAOMIONEHUIO BJIEKTPU3ALMM TN HWHAYKIWMEH | TpHU
CONPHUKOCHOBEHHUH.

HccnenoBanre JEWCTBUS 3JIEKTPUYECKOrO IOJISI HA MPOBOJHUKH U
TURJIEKTPUKH.

COopka u npoBepka paboThl IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue u peryimpoBaHue HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpEe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTb ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHUS HAINPSHKEHUI IpU MOCJIEA0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MpPU MNapaJJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHne MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Y€pe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MarHUTOB IPU  HUX
O0OBEIMHEHUU U pa3/IelICHUN.

HccnenoBanue neiCTBUA SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITBI, JE€MOHCTPUPYIOLIHE 3aBUCHUMOCTb CHJIBI B3aUMOJAECHCTBHS
KaTylIKM C TOKOM W MarHuTa OT CHJIbl TOKa WM HaIlpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydenue AeicTBUSI MAarHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenue KII/I 351eKTpoiBUTraTENbHON YCTAHOBKH.

21. OOBITBI 1O MCCHEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCJIEJOBAaHNE W3MEHEHUN 3HAYEHUsS W HANpaBiI€HUS HWHIYKIHOHHOTO

TOKA.
9 KUIIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe JABUWKeHHE. MarepuanpHass Touka. Cucrema oOTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHs. PaBHOMepHOE NpsIMOIMHEHHOE
nBuxeHne. HepaBHoMepHOe npsmoiinHeiiHoe nBukeHue. CpelHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe JBmkeHue. CB0OOOIHOE
nagenue. OnwITel ["anuies.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m ydactota oOpareHus.
JIuHenHas u yriioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepsoiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHHUS MIOKOsI, APYTUE BUBI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. Y CKOpEHHE CBOOOIHOIO
nageHus. J[Bmxenue miuaner Bokpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOIO Tejla € 3aKPEIUVIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenune umiyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TsHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHATOTrO HaJl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManpHast sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KHHETMYECKOW HHEPTUU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JABMKEHUS TeJla OTHOCUTENIbHO Pa3HBIX Tell

OTCUETA.
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8.
9.

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

CpaBHEeHHE TyTeW W TPAcKTOPHH JBMIKEHHS OJIHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbBIX TeJ OTCUETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TTPSIMOJIMHEHHOTO JIBHYKCHUS.
HccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaGuroieHre NBHOXKCHHS TeJla 1O OKPY>KHOCTH.

HaOuroieHre MEXaHUUECKUX SIBIICHHUM, MTPOUCXOJISIINX B CHCTEME OTCUETa
«Tenexxka» mnpu €€ pPABHOMEPHOM HW  YCKOPEHHOM JIBHKCHHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPCHHS TeJla OT MAacChl Tejla M JICHCTBYIOMICH Ha HETO
CHJIBL.

HaGroienre paBeHCTBa CHIT TIPH B3aMMOJICHCTBUN TEJ.

M3meHeHMe Beca Tela MPU YCKOPEHHOM JBHIYKEHUU.

[lepenaua uMITyiIbCca MpU B3aUMOJICHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHHe UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMOACHCTBHUH.
HaGuroieHre peakTHBHOTO JIBHYKCHHS.

CoxpaHeHHe MEXaHUYCCKOH SHEPTUHU TIPH CBOOOHOM IaJICHUH.
CoxpaHeHHe MEXaHUYCECKON IHEPTUH MPH ABUKCHUH TeJIa MO/ JCHCTBUEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimot.

1.

KoHcTpyupoBanue TpakTa JUisi pa3roHa M JajbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs OpycKa WM JABUKEHUS
IIapyKa Mo HAKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejla TMPU PaBHOYCKOPEHHOM JBUXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW MPHU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenne ko PUIIEHTa TPEHUS CKOJIBKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHS NMPU PABHOMEPHOM JIBIXKEHHH Teja
110 TOPU30HTAJILHOMN MOBEPXHOCTH.



10. Onpenienienne  pabOTHl  CHJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
VICIIOJIb30BaHUEM HEIOABUKHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHCHHS YHEPTHH.

Pa3nen 9. MexannuecKne KoJ1e0aHUA M BOJTHEI.

KonebarensHnoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHOI,
4acToTa, aMIUIUTyAa. MaTreMaTH4ecKuil U NPYKUHHBIA MasTHUKU. [IpeBparieHue
SHEPTHH MPH KOJIeOATEIIHHOM JIBHKEHUU.

3aryxaromue  KojeOaHusa.  BeiHyxkIneHHble — koneOanus.  Pe3onanc.
Mexannueckue BoiHbBL. CBolcTBa MexaHW4YecKuMX BoOJH. [IpomonbHble U
nmoriepedHple  BOJHBI. JIIMHA BOJHBI M CKOPOCTh €€ pacipoCTpaHCHHUS.
MexaHnnueckue BOJTHBI B TBEPIOM TeJle, CEHCMUUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.
1. HabGmromenme kosjeOaHMii TeNI IO JEHCTBHEM CHJIbI TSHKECTH WU CHJIBI
YIPYTrOCTH.
2. Habmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY)KUHE.
3. HaGmronenue BBIHYXJEHHBIX KOJIeOaHUN U pe30HaHca.
4. PacnpocTpaHeHne MPOAOJbHBIX U MONIEPEYHBIX BOJIH (Ha MOJICIIH).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHUYECKHU pE30HAHC.

Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue YacTOThl W TepHoja KojeOaHWil MaTeMaTHYecKoro
MasiTHUKA.
2. Ormpezenenne 4acTOTHI U Miepuoa KoieOaHuil MPY>KMHHOTO MAsITHHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TIEpHOJa KOJEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT IIJTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEepUOia KOJeOaHui Py KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJeOaHHid
NPYXUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPY>KUHBI.
7. 3mepeHue ycKopeHusi CBOOOTHOTO MaJeHUSI.
Paznen 10. DiieKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTpOMarHuTHOE  Tojie.  ODJeKTpoMarHuTHble  BoyiHbL.  CBoMcCTBa
ANEeKTpoMarHuTHeIX BOJH. Illkama anekTpoMarHUTHBIX BOJH. Vcmonb3oBanwue
AIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.



DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEIh CBETA. Hcrounukn CBETA. [IpssmonuHEHOE

pacnpoctpanenue cBeta. 3atMeHus: Connna u Jlynsl. Otpaxkenue ceta. [Imockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

IIpenomnenue cBeta. 3akoH mpenomieHHs cBeta. [losiHOe BHYTpeHHee
OTpaXeHHWe cBeTa. Vcnonap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B JmH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M TeJjieckomna. ['7a3 kak omnTuueckas cuctema. bInu30pykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B crnekTp. Omnbitel Hptorona. CroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpssMosiHEHHOE pacIpoCTpaHEHHUE CBETA.

OTtpaxeHue cBerTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

OnTuyecknii CBETOBO/I.

Xon mydeit B coOuparoiie JnH3e.

XoJ JIyueu B pacCEeHBaroOIICH JIMH3E.

[TomyueHnne n300pa>keHUH C TTOMOIIIBIO JTUH3.

[Tpunnun necTBus goToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. PaznoxxeHue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eyoro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)X€HUsSI CBETOBOTO Jydya OT yrjia
MaJICHUS.
N3ydeHne xapakTepUCTUK U300pKEHUS TIpeMEeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOIO Jiyda OT yTJia
NaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. Tlomyuenue nu300pakKeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIIE
JIUH3BL.

6. ONBITHI 110 PA3I0KEHUIO OEJIOTO CBETa B CIIEKT).

OmbITEI TIO BOCTIPUATHIO I[BETA TMPEAMETOB NPH WX HAOIIOJACHUHU uepes
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbIe iBJI€eHUS.

Omnbitel Pe3epdopna u mnanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u noraomieHue cBera atomoM. KBauTel. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda-, 6eTa- U ramma-uznydenus. CTpoeHHe aTOMHOTO
aapa. HykimoHHas Mozaenb aroMHoro sapa. M3ortombsl. PaanoakThBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX siAEP.

SAnepHble peakiyu. 3aKOHBI COXPAHEHHUS 3apsA0BOTO W MAacCCOBOIO YMCEIN.
OHeprus CBsi3M aTOMHBIX saep. CBsi3b Macchl M SHEpruu. Peaknuu cuHTe3a U
nenenus sanep. Mctounuku 3Heprun CoJiHIa U 3BE3.

AnepHast sHepreTuka. [[ecTBUS paIMOAKTUBHBIX HW3JIYYCHUN Ha KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CHexTphl U3JIy4YEeHUSI U HOTJIONICHHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Paborta cuéTunka MOHU3HPYIOIIHNX U3TYUYSHHH.

6. Peructparus uznydeHusi IpupOAHbIX MUHEPAIOB U TTPOJTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmromeHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTrUM YACTUIIBI MO0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3mepenue paqnoakTUBHOTO (oHa.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAOIITHNN MOYITh TIPEAHA3HAYEH IS CUCTEMATH3alUH
U 0000IIEHHS  MPEIMETHOrO  COACPXKAaHUS U OMbITa  JCSATEIHLHOCTH,
pruoOpPEeTEHHOTO MPU U3YUCHHUH BCETo Kypca (DM3UKH, a TakKKe JIJIs MTOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHY Mo ¢GU3UKEe [JIs1 OOydJaronuxcs,
BBIOPABIIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy M3yuyeHHu NTaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTHKCHUE MPEIMETHBIX U
METanpeMEeTHBIX  IUTAHUPYEMBIX  PE3YyJIbTaTOB  OO0yueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB MCCJIEIOBAHUS



SIBJICHUM npupoabl U TCXHHUKH, OBJIAACHUC YMCHUAMU O0OBSACHATH (1)I/I3I/I‘ICCKI/I€
ABJICHUA, TIPUMCHAA IIOJYUYCHHBIC 3HAHHA, PCIOaTb 3aladynd, B TOM YHCIIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIBHBIC.

HpPIH[IPIHPIaHBHO HGHTGHLHOCTHBIﬁ XApaKTCPp AAHHOI'O pa3aciia pCain3yCTCAa
3a CYET TOro, 4tTo 06}7‘13}01111/1605[ BBIIIOJIHAKOT 3aJdHHA, B KOTOPBIX HM
mpeaaaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU paciio3HaBaTb MW HAYYHO 00BACHATH
(1)I/IBI/I‘IGCKI/I€ SIBJICHHS B mcpyxcaromeﬁ Mpupoac u HOBCGHHGBHOﬁ KHN3HU,

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUSA (1)I/ISI/III€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI IMPOBCPKU TUITIOTE3 U IMMOJYUCHUSA TCOPCTHUICCKHUX BBIBOJIOB,

00BACHATH HAaYYHBIC OCHOBBI HanOosee BaXXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HaIIpUMCP, IPAKTHYCCKOI'O UCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHUKOB
OHCPIUM HAa OCHOBC 3daKOHAa IMPCBpAIICHUA U COXPAHCHHUA BCCX M3BCCTHBIX BHIOB
OHCPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANpPaBIEHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe nzyueHus puU3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJbTAThl B
YacTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3HYecKor HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0OCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM
JTOCTXKEHUN (DU3UKH;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUYECKHX KaueCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEWILIEH COCTABIISIOIICH
KyJIbTYpBI;

— pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, MHTEpPECA K HCCIIEN0BATEIbCKON
NEeATEIbHOCTH;

5) <¢opmupoBaHMs  KYJBTYPbI 3A0pPOBbS W  3MOLMOHAJBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTH O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMalIHUX YCIIOBUAX;

— c(hopMupoBaHHOCTh HaBbIKa pedieKcuH, NpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTMBHOE y4yacTHE B PEIICHUM MPaKTHUYECKHX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTHYECKOH |



COITMAIbHON HAIPaBIICHHOCTH, TPEOYIOIMX B TOM YHCIE W (U3HUYECKUX
3HAHUM;

e — HHTEPEC K MPAKTUICCKOMY M3yUCHHIO TTPOdeCcCHil, CBA3aHHBIX ¢ (PU3HKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMs Ha NMpUMEHEHHE (PU3UUECKUX 3HAHUM JJIs PEIICHHUS 3a1ad B
o0JlacTh OKpY’Karoleld cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHE TJIO0AJTBLHOTO XapakKTepa SKOJOTHYECKHX MPoOJeM M MyTed HuX
pelIeHUS;

e 8) ajanTanmum K HM3MEHSIIONIUMCS YCJOBHSAAM CONMAJIBLHOM W NMPHPOIHOM
cpeabl:

e — TOTPEOHOCTH BO B3aMMOJICHCTBUU TPH BHIIIOJIHEHUU WCCICIOBAaHUN U
POCKTOB (PU3MYECKON HAIPaBIECHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaAKTUUYECKYIO
JeSITEIbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
U7IeH, TTIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUIAHMPOBAHUE CBOETO0 Pa3BUTUS B MPHOOPETEHWU HOBBIX (PU3UIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIIATH B3AUMOCBSI3U MMPUPOIBI, OOIECTBA U
PKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWCTBUM C YU€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpeEny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (PU3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YIeOHbIC IeHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JIEHCTBHUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA

Ba3oBble JJoruuyeckue JelicTBUA:



BBISIBIIITH M XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMaTPUBACMBIX (aKTax,
TaHHBIX U HAOIIOEHUSIX, OTHOCSIIHNXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIITh TIPHUYHUHHO--CJICJICTBEHHBIC CBSI3M TMPH HM3YYCHHUH (DU3HMUECKHX
SIBIICHUI W MPOIIECCOB, JIEIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus ydeOHoW (Quzndeckoi
3ama4yn (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIIEHUs, BHIOOp Hamboee
TIOJIXO/ISIIIIETO C YYETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBarejabcKue JeHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY ONBIT, HECIOXKHBIN
bu3NYecKnil JKCIEPUMEHT, HEOONbIIOE HCCIeAOBaHHE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POpMYIIHPOBaTH 00OOIIEHHS U BBIBOJIBI 110 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEOBAHUS;

NPOrHO3UPOBATh  BO3MOJKHOE  JalibHEelIlee pa3BUTHE  (HU3HUUECKUX
IPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHNUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

NPUMEHSTh Pa3INYHbIE METOJbl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALMM WM JTAHHBIX C y4ETOM MPEJIOKEHHOW Y4eOHOM
bu3nyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (GOpMY Tpe/CTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pellaeMble 3a7a4d  HECI0KHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U MX KOMOMHAIIUSAMH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:

B X0Ji¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT M POEKTOB 3aJaBaTh BOMPOCHI O CYIIECTBY 00CYKIaeMOM TEMBI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJIepKaHHUC
0J1aroKeaaTeaIbHOCTH OOIIEHMS;



COIIOCTABIISAITh CBOM CYXACHHS C CYXICHUAMH JPYTHX YYaCTHHUKOB
auanora, oOHaPYKHBATh Pa3INdre U CXOJICTBO TIO3HIIHIA;

BBIPA)XKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YNIBTAThHI BHIMOJIHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeIOBaHUS, IPOCKTA);

NMOHMMaTh M WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHUIYAIbHOW pabOThl TpPH PpEmIeHUH KOHKPETHOW (u3udeckon
POOJIEMBI;

NPUHUMATh LEJIH COBMECTHOHN JESATEIBHOCTH, OPTaHU30BHIBATH JIEHCTBUS
no e€ JOCTIKEHHUIO: pAaCIpeNeNsiTh pOJIM, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJbTaTa Imo
CBOEMY HAINpAaBICHUIO W KOOPAWMHHUPYS CBOHM JCHCTBHS C JPYyrUMHU
YJIeHaMU KOMaHIbl;

OILIEHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B KU3HEHHBIX U YU4E€OHBIX CUTYalHsIX, TPEOYIOIINX
TSt petieHust GU3NYEeCKuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJMUHBIX  MOAXOAAX MNPUHATUS  PELICHUI
(MHIUBHIYaTbHOE, TPHUHATUE PEUICHUS B TPYIe, MPUHATHE PEIICHHM
rpYIIoi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pellIeHUs GU3HMUECKON 3aauu WIN
IUTAaHA WCCJIEAOBAHMS C Y4YETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAIlMU U Mpejararh rjiaH e€ N3MEeHEeHHUS,;
OOBSCHATh TNPUYMHBI  JOCTHKEHUSA  (HEJIOCTHXKEHHS]) Pe3yJIbTaToOB
NS TEHHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHUCJE B XOJ BBIMOJHEHUS
(Gu3MYeCKOro UCCJIEeNIOBaHMS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU TUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;



e TMPHU3HABATh CBOE MPaBO HA OMIMOKY MpU pelieHrnr (PU3nYecKux 3anay uin
B YTBEPKJECHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEJMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kjiacce npeIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCIMONB30BAaTh TOHATHS: (U3MUECKHE U  XUMHUYECKHUE  SIBJICHUS,
HaOJIIO/ICHHEe, HKCIIEPUMEHT, MOJIeNb, TUIIOTe3a, €AUHMIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSTHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYeCKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, NPSIMOJUHEHHOE), TPAeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna,  gedopmarus  (ynopyras, — IUlacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

e pasnuyarh sBiaeHUs (Auddy3us, TEII0BOE IBUKEHHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE JBIDKCHHE, WHEPIHS,
B3aMMOJICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHUs], Tepejavya JaBlieHus TBEPABIMU TeJlaMH, KUIAKOCTIMU U
razamMm, arMocdepHoe JaBlieHWe, IUIaBaHUE Tell, MpeBpallleHUs
MEXaHUYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB WU Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEpHI JIBUKEHUSI C PA3TUYHBIMU CKOPOCTSAMH B XUBOW M HEKUBOMU
OpUposie, NEWCTBHE CWIBI TPEHUS B MPUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJIeHUs] HA KMUBOW OpPraHU3M, IJIaBaHUE PbIO, phluard B
TeJe YeJIOBeKa, MPU 3TOM MEPEeBOJIUTh MPAKTUUECKYIO 3a7ja4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3MUECKUX SIBJICHUA;

e ONUCHIBAaTh U3YUYCHHBIE CBOWMCTBA TeN W (HU3UUYECKUE SIBIICHUS, UCIIONB3YS
¢bu3nyecknue BeTWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpEMs,
MyTb, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tasza),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KWHETUYECKasi W TOTEHLHAJbHAs JHEpPrus), MpPU OMNUCAHUU TPABUIHHO
TPakTOBaTh  (PU3MYECKHH  CMBICI  HUCIOJIB3YeMbIX  BEJIUYUH, HX
0003HAaYeHUsI M EIUHUIIBI (PU3NUYECKUX BEIWYHH, HAXOJIUTHb (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpavKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Tes, (U3UUECKUE SIBICHHS U TIPOIECCHI,
UCTIOJIb3Ys TIPaBHIIA CIOXKEHUS CHUJI (BIIOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUJIO paBHOBecHUs phiuara (0Joka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOMH
OHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA W
3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (hU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallUd NPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3HM, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (HU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7adyd B 1—2 JEHCTBHS, HCHOJB3Yys 3aKOHBI H
dbopmybl, cBsi3bIBaIONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJICTABIATh (hU3MUECKUE
BEJIMYUHBI B (OPMYJIbl U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAMMBIE JIJISl PEIICHMs 3a]1ay, OLIEHUBATh PEATMCTUYHOCTD
NOJIYYeHHON (hU3UYECKOM BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSTH IPOBEPIEMOE
OpennoyioxkeHue  (TUIOTe3y),  paziuyaTh U HMHTEPIPETUPOBATH
MOJIYYCHHBI pe3ysbTaT, HAXOJIWUTh OUIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN  WIH
bu3nUecKnx CBONCTB TeJ: bopMyIUpPOBATH IpPOBEPSIEMbIE
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000py10BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHSATh TMpPSIMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJIB30BAHMEM AaHAJIOTOBBIX W
uGpoBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUS NPUOOPOB € YUYETOM
3aTaHHOM aO0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMUYUHBI OT
JIpYrod ¢ UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHHl (3aBUCUMOCTH MYTH
PAaBHOMEpPHO [BWXKYILIETrOCs Tela OT BPEMEHHM JBHUKECHHS TeJa, CHUJIbI
TPEHUS CKOJILKEHHI OT Beca Tejla, KadecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU CONIPUKOCHOBEHUS TEIl, CUIIbI
YOPYTOCTU OT YIJIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BEMA
NOTPY>KEHHON YacTH TeJla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
TUTaBaHUsS TeJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



TUIAHUPOBAaHUM yYeOHOTO HWCCJIEeNOBaHUs, CcoOWMpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPCHUsI, CIEIysl MPENOoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYCHHON 3aBHUCHMOCTH (DM3MUYECKUX BEIMYHUH B BHJIC
MPE/UIOKCHHBIX TaOMUI] ¥ TpaduKOB, JelaTh BBIBOABI MO Pe3yJibTaTaM
MCCIICJIOBaHHS,

MPOBOJIUTh KOCBCHHBIC H3MEPEeHHsS (HU3MUECKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOrO Teia, CUIa TPEHHUS CKOIBKCHUS,
JaBJICHWE  BO31yXa, BHITAIKUBAIOIIAsS CHWJIA, JEHCTByromas  Ha
MOTPY)XEHHOE B JKHUIKOCTh TEJO, KOA(POUIMEHT IMOJIE3HOTO IeHCTBUS
NPOCTBHIX MEXaHW3MOB), CJeays TPEUIOKCHHON WHCTPYKIUU: TIpU
BBIMTOJITHEHUN HW3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYUCIIATH 3HAUCHNUE NCKOMOM BEITMYNHBL;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, JHHAMOMETP, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIYar, IOJBMKHBINA M HETIOABW)KHBIN OJIOK, HAKIIOHHASI TUTOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS U3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
TOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKHUX SBICHUN U HEOOXOAMMBIC (HPU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 00pallieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIOIIeH cpejie;

OCYIIIECTBIATH OTOOp HWCTOYHWUKOB WH(popmammu B HMHTepHETE B
COOTBETCTBHH C 3aJIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HaHUH © TyTéM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SBIISETCS MPOTHBOPEUYUBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJIh30BaTh MIPH BBITIOJHEHUH yUEOHBIX 3a/IaHUi HAy9IHO--TIOMYJISIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIafeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAIUU (HU3UUECKOTO COMEPIKAHUS, B TOM



qucie MyOJIMYHO JAeNaTh KpaTKHe COOOIICHHS O pe3ysibTaTaX IPOEKTOB
WIM YYeOHBIX UCCIEIOBAHUN, TIPH OSTOM TPAMOTHO HCIIOIH30BATh
W3YUYEHHBI TIOHATUWHBIA amnmapat Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYILJICHUE MPE3EHTAIUEH;

e TPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMN pPACIPENeaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBHUU C IIOCTABJICHHBIMHU 3aJadyaMu,
ClIeIUTh 3a BBINOJIHEHHEM IIaHA JEMCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJA B  JACATEIBHOCTb  TIPYINIbI,  BBICTpPAUBATh
KOMMYHUKATUBHOE B3aMMOJEHUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonmy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMNXCS YMECHUM:

e HCIIOJB30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TETJIOBOE JIBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACBHIIICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TEMIeEpaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsifl, SJEKTPUUYECKOE MOJIe, MPOBOIHUKHI
U TARJICKTPUKH, TOCTOSIHHBIN 2JICKTPUUECKHUIM TOK, MarHUTHOE TOJIE;

e pa3nIMYaTh SBJICHUA (TEIJIOBOE pacUIMpEeHUE W C)KaTHe, Teruiornepesaya,
TEIJIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWJUJIAPHbBIC SIBJICHUS, UCIIApECHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpHUCcTayuu3anus (OTBEepAEBaHKE), KUTICHUE,
Temionepeaaya (TeTIONPOBOIHOCTD, KOHBEKIIHS, W3JIy4YEHHE),
AJIEKTpU3aLUs TEJ, B3aUMOJICHCTBUE 3apsAJ0B, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MAarHuTHOTO TIOJIsI Ha MPOBOJHUK ¢ TOKOM, AJICKTPOMArHuTHAs WHIYKITUS)
MO0 ONHWCAaHUID MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PHU3UYECKOE SBJICHHE;

e pAaCMoO3HABaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX SBJICHUU B
OKpYXKalollleM MHpe, B TOM 4YHCie (U3WYECKHE SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSPKEHUME W KaNWUISIPHBIE SBICHUS B TPUPOJE,
KpUCTaUIbl B TMpupoje, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiin, Aapeid IMOICOB, POJb MAarHUTHOTO TOJS JIJIsS KWU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA (NMpU3HAKH) (U3UYECKUX
SIBJICHUM;

e OIKUCHIBATH W3yUEHHBIC CBOMCTBA Tel W (PU3MUECKUE SBICHUS, UCIIOIB3YS
dbu3ndecKkre BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJelibHAsg TEIUIOEMKOCTh BENIECTBAa, YJEJIbHAs TEIJIoTa



TUTaBJICHUS, YJeibHasi TeIyioTa mnapooOpa3oBaHMs, yJeldbHas TEeIioTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
MaIIuHbl, OTHOCHUTENbHAS BIAXKHOCTh BO3/yXa, JJEKTPUUYECKUN 3apsi,
CWJIa TOKa, JJEKTPUYECKOE HaIpPsIKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA,
yIENbHOE  CONPOTUBIEHUE  BeEIIeCTBa, paboTa U  MOIIHOCTh
ANEKTPUUECKOTO0  TOKAa), TPU ONHCAHUM TMPaBUIBHO  TPAaKTOBATh
(bu3HYeCKUil CMBICIT MCHOJIb3yeMbIX BETUYHH, 0O003HAYEHUS U €IUHUIIBI
(bU3NYEeCKUX BEJIMYMUH, HAXOIUTh (OPMYIbI, CBS3bIBAIONINE JIAHHYIO
(GU3MYeCKyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEeOopHH
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i ydacTKa IeNu, 3aKOH
Jbxoyns—JleHnia, 3akOH COXpaHEHHs DJHEPruu, IMpPU HSTOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHUYeCKOe
BBIpA)KEHUE;

OOBSCHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATDH
PUYUHHO-CIIE/ICTBEHHBIE CBS3U, CTPOUTh OOBsICHEHHE U3 1—2 JTOTHYecKuX
IaroB ¢ Omopod Ha 1—2 HW3y4YEeHHBIX CBOMCTBA (PUMUYECKUX SBJICHHM,
(bU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmybl, cBsi3bIBarONIME (U3MYECKHME BEJIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJlayd 3alUCBhIBaTh KPATKOE YCIIOBUE, BBIABISTH HEIOCTATOK
JaHHBIX JUIsl peIIeHWs 3aJadd, BbIOMpAaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOMUMBbIE g €€ pelnieHus, MPOBOAUTh pacy€éThl W CpPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKMX METOOB, HCIOJb3Ys OMHCAHUE HCCIEOBAaHUSA, BBIICIATDH
poBepsieMOe MPENINOJNIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NPOBEJICHUS UCCIEIOBAHMUS, 1€TIaTh BHIBOJIBI;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0O (PU3WYECKUX SBICHUN  HWIH
(bu3HYeCcKX CBOUWCTB Tell (KaNmWUISIPHBIC SIBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS U
HarpeBaHus TpU M3IYyYEHUHU OT LBETa H3Iydaromed (MOTJIOIIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPATYpPbl KUAKOCTH U
wiom@aan e€ TOBEPXHOCTH, OJIEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3apsA/IOB, B3aUMOJICEUCTBHE TIOCTOSHHBIX MAarHUTOB,



BU3YyaJM3alllisi MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TOJIsI Ha TMPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOMCTBA dJEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpOBaTh
pOBEPsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, OMMUCHIBATH X0 OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIMIOJHATH ~ MpsIMble  M3MEPEHUsT  TEeMIepaTypbl, OTHOCUTEIHHOMN
BJIQKHOCTH BO3[yXa, CHWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX NPUOOPOB U JATYMKOB (U3UYECKUX BEJIMYMH, CPABHUBATH
PE3YNbTATHl UBMEPEHUN € YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOU BEJIMYUHBI OT
Ipyrod ¢ HCHOJb30BaHHEM TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEUHOTO
CEUEHHMsI U Y/ICJIIbHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJHUKE,
UCCJIEIOBaHME TIOCJENOBATENIbHOTO M MapajUIeIbHOTO  COEIWHEHUMN
POBOJAHUKOB): TUIAHUPOBATh HCCJEIOBaHUE, COOMpPATh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIenys MNPeIoKeHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnull U Tpaduxos,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIEAOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYMH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBJICHUWE MPOBOAHHKA, paboTra U
MOIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUMCIISITh 3HAUEHHUE BEJIMYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaToOpHBIM
000pyIOBaHHUEM;

XapaKTepu30BaTh MPUHIMINBI  JACHCTBUS H3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONMOpPOM HA MX ONucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOMHa, aMIlepMeTp,
BOJIbTMETP, CUYETUYMK DJICKTPUUYECKON HSHEPrUH, 3IIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTeNbHbIE YIEKTPONPUOOPHI (TPUMEPHI), dIEKTPUUECKUE
peIOXPaHUTENH, YIEKTPOMArHUT, JIEKTPOABUTAaTEIh TOCTOSHHOT'O TOKA),
UCIIONIb3Yys 3HAHUA O CBOMCTBax (DM3MYECKUX SBJICHUA M HEOOXOAUMBIE
¢bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXeMaTUYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI JJIEKTPUUECKHUX



IeTIei ¢ TI0CJIeI0OBATEIFHBIM U TIapaUIeTbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHUMEpax)
MPaKTUYECKOTO MCTOIb30BaHUS (HM3MUECKUX 3HAHWUU B IMOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYIKaIoIIeH cpee;

OCYIIECTBIATh TOWUCK WHpOpMauu (U3NISCKOTO COACPXKAHHUS B
WHTepHeTe, HAa OCHOBE WMEIONIUXCS 3HAHUW W TYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ UCTOYHUKOB  BBIACHIATH  HHPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYMBOM WIIH MOXKET OBITh HEJIOCTOBEPHOIA;
MCTIOJIh30BaTh MIPH BHITIOJHEHUH yUEOHBIX 3aJIaHUH HAy9IHO--TIOMYJSIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTepHET, BIaAeTh NMpUEMaMU KOHCTICKTHPOBAHUS TEKCTa,
npeodpa3zoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o6o6mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
COJEp)KaHUsi, B TOM 4YHCJIEe MYyOJIWYHO TPEACTABISATH pPE3yIbTaThl
MPOCKTHOW WJIM WCCIIEOBATEILCKON NIEATEIHHOCTH, IPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYEHHBIM TMOHATHHHBIA ammapar Kypca (Qu3uky,
COIIPOBOX/IaTh BHICTYIUICHHUE MTPE3CHTALINCH;

NpY BBHITIOJTHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHWN (DHU3MUECKHX
MPOIIECCOB pacIpeeNsaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3a7[a4aMU, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JNEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBI BKJIAJ B
JESITeILHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
TPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL

K xonIty oOyueHusi B 9 kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIDKEHUS, aedopmalius
(ympyrasi, mjgacTuUdeckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TEJO,
IIEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUUYECKHE KoJieOaHus U
BOJIHBI, 3BYK, HMH(pPa3ByK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IIKada 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHMS U TOTJIONICHUS, anbda-, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIbI, SiZICpHAsI SHEPTeTHKA,;



paznuuath SBICHUS (pPaBHOMEpPHOE W HEPAaBHOMEPHOE IMPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBWKEHHE, CBOOOJIHOE
najieHue TeJl, pAaBHOMEPHOE JBUXKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE NBWXEHHUE, KOJeOaTeIbHOEe IBIDKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTpaKCHUE
3ByKa, MPSAMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAXKECHHE M IPEITOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHHUE CBETA, pa3I0KeHHE OEJIoro cBeTa B
CIIGKTp U CJOXEHHE CIEeKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIYYEHHMS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHE;

pacrio3HaBaTh TPOSBIICHUE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYyXXarolieM Mupe (B TOM uucie (U3UYecKue SBICHHUS B TPUPOJIC:
MPUJIUBBI U OTJWBBI, JBMKEHUE TTIaHeT COJTHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKHMBOTHBIMH,
3eMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 03XO, I[BETa Tel,
ONTHYECKUE SIBJICHUS B TPHUPOJE, OHMOJOTrHYECKOe NIEHCTBHE BUIUMOTO,
yIbTPadUOIETOBOTO W PEHTTCHOBCKOTO M3JIyUYeHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN ()OH, KOCMHUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUEHUE
IPUPOJAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3JIYYCHUM Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUI;

OMHCHIBATh U3YUYCHHBIC CBOWCTBA TEJl U (PU3UYECKUE SIBICHUS, UCTIONb3YS
¢dbu3nyeckre BENMYUHBI (CPEIHsSII M MTHOBEHHasi CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JBWKEHUM, YCKOpPEHHE, MEePEMELICHUE, MyTh, YIJ0Bas
CKOpOCThb, CWJIa TPEHUs, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TIQJICHHs, BEC TeJla, HMITYJIbC Tella, HUMIIYJIbC CHIIBI,
MexaHu4yeckass paboTa W MOUIHOCTh, NOTEHIMAJIbHAs DSHEPrus Tea,
MOJHATOrO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS SHEPTUS CXKATOM
NpY>XKUHBI, KUHETUYECKAas DSHEPrus, IOJHasg MEXaHWYecKas >HEprus,
NepuoJ U 4acToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCThb CBETa, MOKa3aTelb MPETOMJICHUS CPEbl), MPU ONMHCAHUU
PaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIb3yEeMbIX BEIWYHH,
0003HaYeHUsI W €AWHULIBI (U3UYECKUX BEJIMYUH, HAaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3WUYECKYIO0 BEIMYMHY C JPYTHUMH BEJIMUYUHAMH,
CTPOUTH rpadKy U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEJIIMYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS,



NPUHIUT  CYNEPHO3UIINA CHJI, TPUHIUI OTHOCHTEIbHOCTH [ amwmes,
3akoHbI HbIOTOHA, 3aKOH COXpAaHEHHS HWMITYJIbCa, 3aKOHBI OTPAKEHUS H
TpeJIOMJICHHSI CBETa, 3aKOHBI COXPAHECHHUS 3apsI0BOTO U MacCOBOTO YHCEIl
NpU SACPHBIX PEAKIHAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM 4HCIE U B
KOHTEKCTE CHUTYyaIlMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYNHHO--CIICICTBEHHBIE  CBSI3U, CTPOHMTh OOBSICHEHWE u3 23
JIOTUYECKHUX IAroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOHCTBA (PH3MUECKHUX
SIBIICHUH, (PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEI;

pemate pacdy€THbIE 3aJadu  (OmMHMparolmdecs Ha cuctemMy u3 2-3
YpaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIOIINE (DU3HUCCKHE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCIOBHS 3a/laudl 3alHChIBATh KpPaTKOe
YCIIOBHUE, BBISBIIATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, IPOBOANTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYyYEHHOTO 3HadeHus (u3mdeckoi
BEJIMYUHBIL,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPU TIOMOIIH
(GU3NYECKUX METOJNIOB, HCIIOJIB3ysS ONHCAHUE HWCCIICIOBAHUS, BBIACIATH
NpOBEPSIEMOE  TMPEATOIOKEHUE, OIICHUBATh TPAaBUIBLHOCTh TIOPSAKA
NPOBEACHHUS  WCCIEAOBaHWsS, JeNaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIHITOB;

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (DHU3MYECKHX SIBICHUN WA
bu3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUs DHEPIHH, 3aBHUCHMOCTh TepHoaa KojeOaHWH TPYKHHHOTO
MasiTHUKa OT MacChl Tpy3a W XECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYTBI MJIBIX KOJICOAHMA, MPSMOIMHEHHOE pacIpOCTpaHEeHHE CBeTa,
pa3ioXeHne OelIoro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHUsS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B CoOMparoreit
JUH3E, HAOMIOJCHNUE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB M3ITYUCHHS ):
CaMOCTOSITETLHO ~ COOWpaTh YCTaHOBKY U3 M30BITOYHOro Habopa
o0OpylOBaHUS, ONKHCHIBATH XOJ ONbITA W  €r0  Pe3yJbTaThl,
(bopMyITUpPOBaTh BHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHHM, OIpenemss
CpeqHee 3HAYCHHE W3MepseMOl BenMuuHBI ((DOKYCHOE pacCTOsHUE
cobuparorieli JMH3BI), OOOCHOBBIBaTH BBIOOpP cmoco0a HM3MEpPECHUS
(M3MepuUTeNbHOTO Mpubdopa);

MPOBOJIUTh HWCCIICIOBAaHUE 3aBHCUMOCTEH (U3NYSCKUX BEIMYUH C
MCTIOh30BAaHUEM MPSMBIX W3MEpPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU



Npyd PaBHOYCKOPEHHOM [BMKCHHHM O€3 Ha4allbHOW CKOpPOCTH, IEpHOJa
KOJIeOaHMI MaTEeMaTHYECKOTO MAasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHUs CBETa OT yria MaJeHWs W yIiia MPEeJIOMJICHHUS OT Yriia
MaJieHus): TUIAHUPOBATh HCCIICIOBAHUE, CaMOCTOSATEIHHO COOHMpaTh
YCTaHOBKY, (DHUKCHpOBaTH pE3yJbTaThl TOJYyYECHHOW 3aBUCHMOCTH
bu3NYECKUX BEIWYUH B BUAE TaOMUI ¥ TpadHKOB, NeJaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHs (PU3NYCCKUX BEIUYHUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TIph pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TMAaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIHUCHT
TPEHUS CKOJBKCHHS, MEXaHHUYeckas paboTa W MOIHOCTh, YacTOTa H
nepuoa  KoyJeOaHWH MaTeMaTH4eCcKOro W TPYKHMHHOTO MAasTHUKOB,
ONTHYECKas CWjia COOWparImeld IJMH3bI, pPaJuOaKTUBHBIA  (OH):
TUIAaHUPOBATh HM3MEpPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHHS, CICAys TPEUI0KCHHON WHCTPYKINUU, BBIYHCISATH
3HA4YCHHE BEIIMYMHBI U aHATH3UPOBATH MOJIYICHHBIC PE3yIbTATHI C YUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHUIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ TabopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aTroMa, HYKJIOHHAas
MO/IEJTh aTOMHOTO SIpa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS W3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
CIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHs, DPaKeTa,
9XOJIOT, OYKH, TIEPHUCKOI, QoToanmapar, ONTHYSCKHE CBETOBOIBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOWMCTBaX (PHW3WYECKHX SIBICHHA ¥  HEOOXoauMble (U3NUYCCKUE
3aKOHOMEPHOCTH,

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IIPOIIECCOB
Npy pemeHUuN Yy4eOHO--TIPAKTHYECKUX 3a]1ad, ONTHYECKHE CXEMBI s
MOCTPOEHUS N300paKeHHI B TIIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (DM3MUECKUX 3HAHWUH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TIpU 0OpallieHUuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIoIIeH cpejie;



OCYIIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACpKAHHUS B
HuTepHere, caMoCTOSATENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpoC, HAXOAUTh
MyTHU ONpEeNeNeHUs] JOCTOBEPHOCTH MOJYyYeHHONW MH(OpPMAIIUU Ha OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBHIMOTHEHUHN YYEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
TuTepatypy  (PU3MUECKOro  COIEp)KaHMs, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetu MHTepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HGOOPMAIIUU U3 OAHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJEpIKaHMUS,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOMN MU UCCIEA0BATENbCKOM
NEeSTENbHOCTH, TMPU OATOM TPaMOTHO  HCIOJB30BaTh  M3YUYEHHBIH
NOHSITUMHBIA armapaT U3y4aeMoro paszziena (U3UKH M COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTAalMe ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmuoreka [JOK
1.1 o - 2
M3Hi@ - Hayka o fipupose https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHIE BETHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I IO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [leppoHauyasbHble CBeleHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [JOK
2.1 1
Ctpoenue peliecTsa https://m.edsoo.ru/7f416194
29 JIBU>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2. Ar 2
3 PETATHHE COCTORIA Bemectea https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
bubmuoreka [JOK
A M 3
3 CXAMMHCCROE ABIDRCHHC https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Mmacca, IIIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/71416194

bubmuorexa [JOK

. . 2
33 Cuna. Buet o 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hanenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHU, JKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlannene XHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuorexa [JOK
31 PaGota n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
52 Hpoctsie MexarH3MEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
53 Mexartirieckas SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69 12




8 KUIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 bubmmorexa OK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terosbie Mporiecchl 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
DneKTpuYecKue 3apsiabl. 3apsuKeHHbIE Tela bubmmoreka [JOK
2.1 - 7 1
U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1 i 1
2.2 IToCTOSHHBIN 21EKTPUUECKUN TOK 20 7 hitps://m.edsoo.ru/7f4 181 ce
bubmuorexa [JOK
. 1 1.
2.3 MarHuTHbIE sBaCHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 4
24 DIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOJIeHCTBIC Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. MexaHuveckue KoJieOAHUSA M BOJIHbI
bubmuorexa [JOK
2.1 Mexanndeckue Koseoda 7 3
XamHcert Hebam https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M € BO .3 8 1 3
CHARHICCKHE BOJIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DJIeKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHbBI
31 DNeKTPOMarHuTHOE T0JIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbBI€ SIBJI€HUSA
4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK




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

bubmuoreka [JOK
4.2 JIun3bl ¥ onTHUEcKKe TPUOOPHI 6 3 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/74 1 ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€e siBJIeHHS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomeHe CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1 ada6
bubmuorexa [JOK
32 CTpocHIE aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakunu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpenue u 00oOIIeHNE COAEPIKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero U3ydeHusi  oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsl
®u3nKa — Hayka O MPUPO/IE.
1 YKa O TIPHPOA 1 04.09
SBnenus npupoab
2 duznyecKue SIBICHUS 1 05.09
dusnyecKue Be
3 W3WYECKUE BETIMYNHBI U UX | 11.09
U3MepeHue
Jlaboparopras pabota «OnpeeneHue
4 LIEHBI JICJICHUS] U3MEPUTEITHHOTO 1 1 12.09
npudopay.
MeTo/1bl Hay4HOTO TO3HAHUSL.
5 Onnc:HHe (1})];31/1%01(1/1); SIBIICHUH C 1 18.09 bubmmorexa OK
N ' https://m.edsoo.ru/ff09f72a
MTOMOIITBI0 MOJIEIEH
VYpok-uccnenosanue "[Ipoepka
OTE3bI: JAIILHOC 0JI€Ta apukKa,
6 TUTIOTE3bI: JATLHOCTH MOJIETA IIIApU | | 19.09
MYIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIBIIIE BRICOTA ITycKa"
Crpoenne BemiecTBa. ONBITHI,
7 OIIC)aI;I)IBaIO I;le HMCKPETHOE CTPOCHHE 1 25.09 bubmmorexa OK
A HIHe AHCKp p ' https://m.edsoo.ru/ff09fe0a
BEIECTBA
bubmuoreka [JOK
1 26.09
8 JIBHOKCHHE HaCTHIL BELCCTBA https://m.edsoo.ru/ff0a013e
9 Jlaboparoprast pabota «OnpeneneHue 1 1 02.10




pa3MepoB MaJbIX TEI.

10 ArperaTHble COCTOSIHUS BEIIECTBA 03.10
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 BoJIbI. O000IIIEHNE TIO pa3ery 09.10 bubmmoreka [JOK
«IIepBoHauUanbHBIE CBEJICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUH BEIIECTBAY
MexaHn4eckoe JTBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 10.10 bubmmorexa OK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuoreka [JOK
13 Cxkopoctb. EAHUIIBI CKOPOCTH 16.10 https://m. edsoo.ru/f0a079¢
bubmuorexa [JOK
14 Pacuer nytu ¥ BpeMeHU ABUKECHUS 17.10 hitps://m.edsoo.ru/fl0a0ac
L5 Nueprusa. Macca — Mepa HHEPTHOCTH 3,10 bubmmoreka [JOK
TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemiecTBa. PacueT Macchl bubmuorexa [JOK
16 24.10
1 o0beMa Tena 1Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras pabota «Onpenenenue 0711
TJIOTHOCTH TBEPOTO TEJIay
13 Pemenue 3amad o reme "I10THOCTH 1311 bubmuorexa [JOK
BermecTna" https://m.edsoo.ru/ff0al23¢c
Cuna xak XapaKTepuCTHKA
19 B3auMoeiicTBus ten. Cuna 14.11
ynpyroctH. 3akoH I'yka
Jlaboparoprast pabota «3ydeHue
20 3aBUCHUMOCTH PACTSKEHUS 2011

(medopmarnn) MpyKUHBI OT
MPUIIOKEHHON CHIIBI»




21 SBnenne Tarorenus. Cuma THKECTH 21.11
CBsi3b MEX1Y CHIION TSXKECTU U
22 Maccoi TenlzllyBec tena. Pemenue 27.11 bubmorexa [TOK
T ' } ' https://m.edsoo.ru/ff0al778
3a1a4 o Teme "Cuia TsbKecTH
” Cuna TsKeCTH Ha JPYrux IiaHeTax. 2811 bubmmoreka [JOK
DU3NYECKUE XapAKTEPUCTHKHU TIAHET ' https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 14 . 04.12
3mepeitite cil. JAntamMomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
2 B .H 05.12
> ec Tera. HEBeCoMocts https://m.edsoo.ru/ff0al1778
CnosxeHue ABYX CUJI, HAIlpaBJICHHBIX
26 110 01HOi Hﬂﬂ?\]/[);ﬁ ' 11.12 bubmmorera LIOK
! . P ' ' https://m.edsoo.ru/ff0ala70
PaBHoielicTByrOIIAsA CHIT
7 FemeHHe faﬂaq 0 TEME ) 12.12
PaBHOelicTBYIOIIASA CHIT
)3 Cuna tpeHus u e€ Bubl. TpeHue B 18.12 bubmmoreka [JOK
IIPUPOJE U TEXHUKE ' https://m.edsoo.ru/ff0alb9¢c
Jlaboparoprast pabota «3yueHue
3aBUCHUMOCTH CUJIBI TPEHUS
29 CKOJIbKEHUS OT CUJIbI JABJICHUS U 19.12 bubmorexa HOK
g ' https://m.edsoo.ru/ff0alcc8
XapaKkTepa CONMPUKACAIOIIUXCS
IMOBEPXHOCTEIN
30 PemeHHeu 3a7a4 Ha ?HpeﬂeﬂeHHe 7512
PaBHOJICHCTBYIOIIEH CUJIIBI
Pemenue 3agau no remam: «Bec
31 tenay, «I'padudeckoe n3o0paxeHne 26.12 bu6mmoreka [JOK

cuy, «Cunbly, «PaBHOAEHCTBYIOIAs
CHLII»

https://m.edsoo.ru/ff0alde0




Hasnenue. CriocoObl yMEHbIIEHUS U

bubmuorexa [JOK

09.01
32 YBEITUYEHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
KonTtponpsHas paboTa o temam:
«Mexannueckoe ABWKEeHUE», «Macca,
33 IIOTHOCTBY, «Bec Temay, 15.01
«['paduueckoe n300pakeHne Cuim,
«Cunbr»
aBJieHUE ra3a. 3aBUCUMOCTh
34 Alagierue ¢ 5 16.01 bubmuorexa [JOK
FABJICHITE Tasa oT 0ObEME, ' https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBaeHus: TBEPABIMU
35 pedata Aant PA 3 2701 bubmuorexa [JOK
TeJIaMH, )KUJIKOCTSIMHU 1 Ta3aMu. 3aKOH . hitps://m. edsoo.ru/fl0a25b0
[Tackansa
36 JlaBneHue B )KUJKOCTH U Tase, 73,01 bubmmoreka [JOK
BBI3BAHHOE JISUCTBUEM CHUJIBI TSHKECTH ' https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «JlaBiaeHue B 29.01 bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackams» ' https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmazonmmecs cocymt 30.01 https://m.edsoo.ru/ff0a2970
. bubmmoreka [JOK
39 Punpapniieckuii npecc 05.02 https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. IlopurHeBoM 06.02
JKUJIKOCTHBIN HAcoC
A1 Atmocdepa 3emMian 1 TpUYHHbI €€ 12.02 bu6mmoreka [JOK
CYLIECTBOBAHHUS ' https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
. 13.02
42 Bec Bo3myxa. ATmMochepHOe TaBieHne 3.0 hitps-//m.edsoo.ru/f0a2bsa
43 N3mepenune atMochepHOTO TaBICHHS. 19.02 bubmmoreka [JOK




OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTb aTMOC(EPHOTO

bubmuorexa [JOK

44 20.02
JIAaBJICHHA OT BRICOTRI Hall YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapomerp-anepounn. AtmochepHoe bubmmoreka [JOK
45 26.02
JTABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau o reme "" 2700
AtmocdepHoe naBieHne
€HCTBUE KUJIKOCTHU U Ta3a Ha
47 ﬁor eHHOGﬂB HUX TEJIO 04.03 bubmmorexa OK
Py ' ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopras pabota «OnpeneneHue
43 BBITAIKHMBAIOIIECH CHITBI, 05.03 bubmuorexa [JOK
JEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE ' https://m.edsoo.ru/ff0a33fc
B KUJIKOCTB)
Jlaboparoprast paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca 11.03 bubmmoreka [JOK
TeJna B BOJIE OT 00BhEMa MOTpy:KEHHO ' https://m.edsoo.ru/ff0a3514
B KUJKOCTH YaCTH TEJa»
bubmuoreka [JOK
50 IT 12.03
flapatme Ter https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabora
"K apeomerpa
5] OHCTPYHPOBAHUE apEOMETpa WU 18.03
KOHCTPYHPOBAHHUE JIOJKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3a1au o temam: «I[lnaBanue
bubmuoreka [JOK
52 cynoB. Bo3ayxomnnaBanue, 19.03

«/laBiieHnEe TBEPIBIX TEN, JKUAKOCTEH

https://m.edsoo.ru/ff0a3654




n ra3oB»

bubmuorexa [JOK
53 Mexannueckas pabota 01.04 hitps-//m.edsoo.ru/f0a3 82
KonTtposnpsHas paboTa 1o teme
54 «J/laBieHne TBEpPABIX TEIN, KUIKOCTEN 02.04
Y Ta30B»
bubmuorexa [JOK
55 MomtHocTs. EquHUIIBI MOIITHOCTH 08.04 https://m. edsoo.ru/f0a3 82
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, pa3BUBaeMoOM Ipu 1 09.04
noabéMe 1o JecTHuue"
57 IIpocTeie MexaHu3Mel. Peryar. 15.04
PaBHOBECHE cuil Ha peiyare
Pbruaru B TexHuKe, OBITY M TIPUPO/IE.
Jlaboparopnas pabora bubmmoreka [JOK
58 . 0.5 16.04
«HMccnenoBanue yclIOBUM pPaBHOBECUS https://m.edsoo.ru/ff0a478e
peruara»
Pemenne 3agad mo teme «YClIoBUs bubmuorexa [JOK
59 22.04
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT noneznoro neicTBus
60 MexaHu3ma. JlabopartopHas peU160Ta 0.5 23,04
«M3mepenue KIIJI HaknoHHOM
TIJIOCKOCTHY
61 Pemenue 3amau o reme "PaborTa, 2704 bubmuoreka [JOK
MomHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
Pemenne 3amay o reme "PaboTa, BuGmiorexa LOK
62 MomtHocTh, KITJ1, YcnoBust 06.05

paBHOBecHs ppluara "

https://m.edsoo.ru/ff0a4c48




Mexanundeckas SHEpIus.

63 Kunerndeckasi v nmoTeHuambHas 1 07.05 f;ﬁ?;ﬁf;ifﬁﬁma 152
SHEPTUs

64 3aKOH COXpaHEHUS] MEXaHUYECKOU | 13.05 bubmmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAIbHOE ONpEIeIEHUE

65 M3MEHEHUS KI/I}\IJGTI/I‘-IGCKOI/I U | 1 14.05
MOTEHINALHON SHEPTUH TIPH
CKaTHIBAaHUH TEJa N0 HAKIOHHOH
miockoctu"

66 KoHnTpomnsHas paboTta 1o teme | 20.05
«PaboTa 1 MOIITHOCTB. DHEPrUs»

67 AHanu3 KOHTPOJIbHOM paboThI TIO | 21.05 bubmmoreka [JOK
teMe «PaboTa ¥ MOIIHOCTh. DHEPTHUSD https://m.edsoo.ru/ff0ad4ee6

68 HTorosoe nosropeHue 1 27.05

69 Htorosoe 3ansTHe 1 28.05

OBUIEE KOJIMYECTBO YACOB I10 69 12

I[TPOTPAMME




8 KUIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposabusbie | IlpakTnueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubmmoreka [JOK
1 KUHETUYECKOW TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MO ITBEPOKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYIT 1
3 Monenu TBEpIOTO, )KUIKOTO U 1 bubmmoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOmBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHJIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUMN 1
BEILIECTBA HA OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH
5 Kpucrannuueckue n amop(Hbie Tena 1 bubmmorexa OK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CKaTue 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBMKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmmoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunel rennonepenaun 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11
BELIECTB U MAaTEPUAJIOB B LEIISIX https://m.edsoo.ru/ff0a65c0
sHEprocoepexeHus "

12 KommaecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIMJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bu6mmoreka [JOK
TemooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "HccnenoBanue sSBICHUS bubmuorexa [JOK
TEII000MEHA TIPH CMEITUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U ropsiuet BObI"
Pacuer xonndecTBa TEILIOTHI,

15 HE0OX0IMMOTO JIJIsl HAarpeBaHus Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACJIBHOM TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprusi TOIMBaA. Y IeJbHas TEIIoTa bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue u oTBEpICBaHUE

18 KPUCTAITINIECKUX IT)en VY nenbHasa buGnnorexa LIOK

p ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUTABJICHUS

19 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACIbHOM TETIOTHI MIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCALHUSI. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenbHas TenaoTa bubmuorexa [JOK




napooOpa3oBaHus U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIECHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnoctbs Bo3ayxa. JlaboparopHast
pabota "Omnpenencure
OTHOCHUTEJILHOM BIIaKHOCTH BO31yxa"

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

23

Pemenue 3anau Ha onpenesieHue
BJIAYKHOCTH BO3/lyXa

24

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
nsurareneit. [lapoBas TypOuHa.
JIBArarenb BHYTPEHHETO CrOpaHus

25

KII[ TeruoBoro naBurareis.
TennoBble ABUTATENH U 3aINATA
OKPYKarOLIEH CpelIbl

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

26

3aKOH COXpaHEHUS U MpeBpallleHus
OHCPTHUH B TCIJIOBBIX ITPOLIECCAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o teMme "TemnsoBkie SIBIEHHUS.
N3meneHue arperaTHbIX COCTOSTHUM
BeniecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtponpsHas padboTa 1o teme
"TemnoBsle sBieHus. M3Menenue
arperaTHeIX COCTOSTHUH BemiecTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzaius Ten. JIBa pona
AIIEKTPUIECKHX 3aPSIOB

30

VYpok-uccienoBanue "DnekTpusanus
TeJl UHIYKIUEH U IIpU
CONIPUKOCHOBEHUN"




B3aumoelictBre 3apsKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOEe ToJIe.

0 HanpsikeHHOCTB 371eKTPUUECKOro bubmmoreka [JOK
noJis. [IpuHmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snexkTpruueckux 3apsiios.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma

34 [IpoBOHUKY U TUANEKTPUKU. 3aKOH bubmmoreka [JOK
COXPaHEHUs NIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3agau Ha mpuMeHeHne bubmmoreka [JOK
CBOWCTB 3JIEKTPHUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUH TOK, YCIIOBUS €r0

36 cyuiecTBoBaHus. McTouHukn bubmmorexa OK

https://m.edsoo.ru/ff0a95a4

AJIEKTPUYECKOTO TOKA

37 JIENCTBHS SIIEKTPUYECKOIO TOKA bubmmorexa OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUYECKOTO MOJIsI Ha TPOBOAHUKHI 1
U TUDJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METaJJIaX, bubmmoreka [JOK
JKUIKOCTSIX U Tra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ CoCTaBHbIE
4acTu
Cuna toka. JlaboparopHas pabora

41 "N3mepeHue U perynpoBaHUe CUIIbI 0.5 bubmmorexa OK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNeKTpUUYECKOE HaNpsKEHHE.
Bonsr™merp. JIabopatopHas paboTa

bubmuorexa [JOK

42 "N3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

13 CormnpoTHuBiIeHHE TPOBOTHUKA. bubmmoreka [JOK
VY enpHO€ CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras pabota "3aBUCUMOCTH

44 ANEKTPUUECKOTO COTIPOTUBIICHUS | bubmmoreka [JOK
MPOBOJAHUKA OT €T0 JJIMHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MOTEPEYHOT0 CeUeHUs U MaTepuana"
3aBUCUMOCTD CUJIBI TOKA OT

45 HanpspkeHud. 3akoH OMa ais yJacTka buomorexa LIOK

https://m.edsoo.ru/ff0aad44a

HEeTH
Jlaboparopnast paboTa
"HccnenoBanue 3aBUCUMOCTH CHJIbI

46 TOKa, UJIYILIETO Yepe3 pe3ucTop, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenpHOE U NapaAJIIEIBHOE
COCIMHEHUS TIPOBOIHUKOB
Jlaboparopras padota "[IpoBepka

43 IIpaBUJIA CIOYKEHUS HaNpPSHKEHUH pu 1 bu6mmoreka [JOK
MOCJHEAOBATENBHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
Jlaboparopras padota "[IpoBepka

49 IIpaBUJIa JUIs CUJIbI TOKA MTPU 1 bu6mmoreka [IOK

NapajuIeIbHOM COEIUHEHUH
pe3ucTopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3ana4u Ha npuMeHEHUE

50 3akoHa OMa I pasInuyHOTO Bubmrorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOIHUKOB
5] PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparoprast pabota "OnpenencHre
52 a00TBI ¥ MOIITHOCTH IEKTPUUECKOTO Bubmiorexa OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE TN U MOTPEOUTENN
53 JJIEKTPUUYECKON DHEPTUU B OBIT Bubmiorexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBKa K KOHTPOJILHOU paboTe
1o TeMe "DNEeKTpUUYECKUE 3apsiibl.
54 3apsoKeHHBIE TEIa U UX Bubmiorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [TocTOSTHHBIN
ANEKTPUUECKUN TOK"
KonTtposnsHas paboTa 1o teme
"DreKTpUUeCcKue 3apsbl.
55 3apsoKeHHBIE TEIa U UX Bubmiorexa LIOK
P - o https://m.edsoo.ru/ff0abea8
B3anmoieiicTBrs. [1ocTOSTHHBIN
ANEKTPUUECKUHN TOK"
56 ITocToAHHBIE MAarHUTEI, UX
B3alMOJCICTBHE
57 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
OJIEN TOCTOSTHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHOe 110J1e. MarauTHoe mose
bubmuorexa [JOK
58 3eMIIH U €ro 3HadYeHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT Dpcrena. MarautHoe 1oie
AJIEKTPUYECKOT0 TOKa MaruutHoe
IMOJIC KaTylIKH1 C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHMe AIeKTPOMArHuTOB B
texauke. JlaboparopHas padora
"N3yueHue neicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

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

61

DNeKTpoABUraTellb OCTOSHHOTO
ToKa. Mcnonb3oBanue
AIEKTPOABUTATENEN B TEXHUUECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
Jlaboparopnast paboTa
"KoHcTpynpoBaHue U U3y4EHHE
paboThI AEKTpOABUTATEIS"

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

62

OmnbiTel @apazes. 3akoH
3JI€KTpOMaFHHTHOI>'I HUHIAYKIHH.
IIpaBuio Jlenna

63

Onekrporeneparop. CriocoObt
MOJIyYCHUS ICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DNEeKTpUYECKue 1
MarHuTHBIE SBJICHUS"

65

KonTtposnsHas paboTa 1o teme
"DJIeKTpUUECKrEe U MarHUTHBIE
siBIIeHUS"

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

66

PesepBHsIit ypok. PaboTa ¢ Tekctamu

bubmuorexa [JOK




o teme "TemmoBeie siBIIEHUS"

https://m.edsoo.ru/ff0acc5e

PesepBHsIit ypok. PaboTta ¢ TekcTamu

67 o Teme "llocTosiHHBIN 1 bubmiorexa LOK
N " https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUHN TOK
68 PesepBHeIit ypok. PaboTa ¢ Tekctamu |
1o Teme "MarauTHble sBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
o
Jlj;n Tema ypoka Bcero Kontpoabubie | Hpaxrieckie fdlj;:eﬂﬂﬂ :)Igl()l:ll;zl;:;eenbﬂme
padoThI padoThI pecypeaI

| MexaHn4eckoe JTBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpSIMOTMHENHOE | bu6mmoreka [IOK
JIBUXKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE nipsIMOSIMHEHHOE

4 nerkeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsimosmHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTbh MPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JBH>KECHHUSL. 1
I'padux ckopoctu
Jlaboparoprast pabota "OrmnpenencHue

7 YCKOpEHHUS Tena npu 1 | bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBUKECHHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"

2 CBoboanoe nagenue Ten. OnbITh !
lanunes

9 PaBHOMEpHOE ABHKEHKE TIO | bu6mmoreka [JOK

okpyxHocTu. Ilepron n gyacrora

https://m.edsoo.ru/ff0acl 76




oOpamienus. JInHeiHas u yriaoBas

CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHUE
1 Ilepsrlii 3akoH HetoToHa. BekTop bubmmoreka [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3Ua1<0H HeroTona. bubmmoreka [JOK
PaBHofelicTByrOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeloToHa. bu6mmoreka [IOK
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemrenue 3agau Ha mpuMeHeHne bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa OK
https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3agau no reme «Cuiia
YOPYTOCTH
17 Jlaboparopras pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cuna Tperns https:// m.edsocl)_.lru/ ff0af738
19 Pemenne 3amau mo reme «Cuia bubmuorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Jlaboparoprast pabota "OrnpenencHre bubmmoreka [JOK
Kod((UIIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21| Fimorons.covm suparocna. Gona bmorera LIOK
" https://m.edsoo.ru/ff0atb8e
TPEHUS
” Cuna TsSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUsS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




HajcHus

VYpox-koHpepenuus "JIBukeHue Ten

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"

Pemenue 3amgau no teme "Cuna

24 ce oro bubmuorexa [JOK
TSDKECTH ¥ 3aKOH BCEMHPHOT

" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

)5 IlepBas kocMHUECKast CKOPOCTb. bu6mmoreka [IOK
HeBecomocTts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHOI TOUKH.

%6 AbcoiotHO TBEPIOE Teno. PaBHOBecue bubmmoreka [JOK
TBEPAOTO TEJIA C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHT cunsl. LleHTp TsKECTH

)3 Pemenne 3agaq mo reme "MomeHT bubmuorexa [JOK
cunbl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe MO

29 "M P P bu6mmoreka [IOK
Teme "MexaHu4ecKoe ABUKEHUE.

. "H https://m.edsoo.ru/ff0b0408
B3anmoperictBue Ten
KoHnTpoasHas paboTta 1o Teme
30 "™ P CKE e J— bubmmoreka [JOK
eXaHu4e BIDKEHHE.
. A | https://m.edsoo.ru/ff0b06ec
B3anmopeiicteue Ten
Nmnynbe Tena. Umnysnbe cumbl. 3aKkoH

31 4 Za v e bubmuorexa [JOK
COXPaHEHUS UMITyJIbCa. YII "

P 4 . T https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoJIeHCTBUE

1 Pemenne 3amad o reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeaktuBHOE




JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuyeckasi paboTa U MOITHOCTh bubmmorexa OK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSXKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota «OnpeneneHue
36 paboTHI CUIIBI TPEHHUS TIPH
PaBHOMEPHOM JIBUJKEHUU TeJla 0
TOPU30HTAJIBHOM MOBEPXHOCTH
37 CBs3b 5HEPTUH U PAOOTHI.
IToreHumanpHas sHEprus
18 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUHU B
MEXaHHUKe
40 Jlaboparoprast pabota «3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KomnebaTenbHOE IBH)KCHHE B €T0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaroiue KojieoaHusl. bubmmoreka [JOK
Breinyxaennabie konebanus. PezoHanc https://m.edsoo.ru/ff0b2010
43 MareMaTHuecKkuil ¥ Ipy>KUHHBII
MasITHUKA
VYpok-uccnenopanue «3aBUCUMOCTD
44 MepHroJia KOJIeOaHU OT KECTKOCTH bubmmorexa OK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 IIpeBpanienue sHEprun Npu

MEXaHUYECKUX KOJIEOaHUAX




46

Jlaboparopras pabota «Onpenenenue
4acTOTHI U IEpHUOA KoJeOaHu
MPY>KUHHOI'O MassTHUKA)

bubmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparoprast padota «I[IpoBepka
HE3aBHCUMOCTH NIepHoIa KoJeOaHni
rpy3a, NOABEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbl. CBOMCTBA
MexaHu4ecKuX BOJH. [IpogonpHbie 1
MOTEPEYHBIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpox-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEpIOM Tene. CelicMuueckre
BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YapTpa3Byk u
nH(Pa3BYK B IPUPOJIE U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXpaHECHHUS.
MexaHnueckue KoJIeOaHusI U BOJIHEI"

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

55

KonTtposnpsHas paboTa 1o teme
"3akoHbI coxpaHeHus1. MexaHnuecKue
KoJIeOaHuUs U BOJIHBI"




DNeKTPOMarHuTHOE TOJIE.

bubmuorexa [JOK

56
DONeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "[lkana
53 ANIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHuE 31EKTPOMATHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubmmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6¢
MTOMOIIEI0 MOOUITLHOTO TeleoHa
Pemenue 3anau Ha onpenesieHue
60 4acTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpoOMarHuTHast IpUpoja CBETa.
61 CkopocTts cBeta. BomHOBBIE CBOICTBA bubmorexa HOK
' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsamonuneninoe
bubmuorexa [JOK
62 pacnpocTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKOH OTpaK€HUS CBETa. 3epKaa.
63 Pemrenue 3agau Ha mpuMeHeHne bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUSI CBETA
64 IIpenomnenue cBera. 3akoH bu6mmoreka [JOK
MPEJIOMJIEHHS CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO bubmorexa HOK
st https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONITUYECKUX CBETOBOJIAX
66 Jlaboparoprast padota "HccnenoBanue




3aBUCHMOCTH yTJia NPCIIOMIICHUA
CBCTOBOTI'O JIyda OT yrjia maJc€Husd Ha

nn

rpaHuLe "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTuueckast cuiia JTUH3bI hitps://m.edsoo.ru/fOb3f2c
. bubmmoreka [JOK
69 [TocTpoenne n3o0paxeHuil B TUH3AX hitps://m. edsoo.ru/f0b4dda
Jlaboparoprast pabota "OrnpenencHre
70 (OKYCHOTO PacCTOSIHUSA U ONTHYECKON bubmmorexa OK
_ https://m.edsoo.ru/ff0b4206
CWJIBI cOOMparomeit JIMH3b1"
71 Ypok-koHpepermus "OnTudeckue bubmmoreka [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucremMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
7 VYpox-koupepenuus "Jlepextor
3penus. Kak coxpanurts 3peHue"
Paznoxenne 6em0ro cBETa B CIEKTP.
74 Omnertel HetoToHa. Crnoxkenue bubmmoreka [JOK
CIIEKTpaJIbHBIX IBETOB. J(nucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
Jlaboparoprast pabota "OMBITE TIO
Pas3oKEeHUI0 OETIOT0 CBETA B CHEKTP U
75 BOCIIPUATHIO IIBETA IIPEAMETOB IPU UX bubmorexa HOK

HaOJII0IEHUY Yepe3 IBETOBBIE
¢bmbTper"

https://m.edsoo.ru/ff0c0e2a




VYpok-npaktukyMm "BonHoBbIE

76 CBOIICTBa CBETa: JUCHEpCHs,
uHTephepeHtys u audpaxus"
77 OmnwiTel Pezepdopra u manerapHas bubmmoreka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
HcnyckaHnne U MOTJIONIEHUE CBETA
79 aTOI\Z]OM KBaHTHI HnillleﬁanHe bubmorexa [TOK
’ ' https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 Ypok-npaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD M €€ BUIBI bubmorexa HOK
& 8 https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siipa. Hyknonnas bubmmoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaIeHUS. bubmuorexa [JOK
H3oTtomns https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau o teme: bubmuorexa [JOK
"PagroakTuBHBIE IpeBpaLICHUA" https://m.edsoo.ru/ff0c1b4a
85 [Tepuoa nonmypacnana
VYpoxk-koHpepenus "PagnoakTuBHbBIE
86 I/IspJI eHI/I:Ib BpH HUpOJIC, MEIUIIMHE bubmorexa HOK
. " PHPOJE, MEATIIHS, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakuuu. 3aKOHbBI
87 COX paHeHESI 3apsA0BOTO U MacCOBOTO bubmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprusi CBsI3u aTOMHBIX sifiep. CBA3b bubmmoreka [JOK

MacCChl U SOHEPruu

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau o reme "Anepuoie
peakuun"

90

Peakiuu cuHTe3a M JeNEHUS Aep.
Wcrounnku sHeprun CosiHIA U 3BE3 ]

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepaas
sHepreTuka. JlencrBus
PaIMOaKTUBHBIX U3Ty4YEHUN HA KUBbBIE
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe MO
TeMe "DIIEKTPOMarHuTHOE IOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KsanToBrie aBiaeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtposnpsHas paboTa 1o teme
"DJIeKTPOMarHUTHOE TIOJIE.
DEeKTPOMArHUTHBIC BOJIHBI.
KBanToBbIe siBeHUS"

94

[ToBTOpenue, o6o0IICHNE.
JlaboparopHbie paboOTHI 10 KypCy
"B3aumoneiicteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, obo0meHne. Pemenne
PACUYCTHBIX U KaYCCTBCHHLIX 3aJia4 IO
teme "TernsoBsie mporecch”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, obooeHne. Pemenne
pacUeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TeruioBwix nBurareneii'”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, oboomenne. Pemenne
PACUYCTHBIX U KaYCCTBCHHLIX 3aJia4 IO
teme "KII/[ anextpoycraHOBOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpEenue, o6o0IICHNE.

98 1146 6 1 1 bubmuoreka [JOK
abopaTopHbIe pabOTHI 10 KypCy https://m.edsoo.ru/ff0c2c52
"CBeToBbIe siBNICHUA"

o [ToBTOpEHME, 0606'I'I;GHI/IG. Pabora ¢ 1 BuGmiorexa LOK
TORCTANIL IO Tene aKO,I'{ b https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXAHHKE

00 [ToBTOpEHME, 0606'I'III<GHI/I€6. Pa6ora ¢ 1 BuGmiorexa LOK
TeKCTa?,M HO TEME TROIEhaI 1 https://m.edsoo.ru/ff0c2e82
BOJTHBI

o [ToBTOpEHME, O6O6iIIC€HI/Ie. Pabora ¢ 1 BuGmiorexa LOK
TeKCTaMIf HO TEME T-BETOBRIC https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6meHne. Pabora ¢

102 TekcTamu 1o Teme "KBanToBas u 1
sanepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MMPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
®dusuka, 7 knacc/Ilepeimkun A.B., OO0 «IPODAx»; AO «13narensctBo [IpocBenieruey;
METOJINYECKHUE MATEPHAJIBI J1JIS1 YYUTEJA

1. JIykamk B.W. c6opHuK 3ama4 o ¢usuke ais 7-9 kiraccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit / B.W. Jlykammk, E.B. UBanoBa. - M.: IIpoceemenue, 2010.

2. Mapomn, A. E. ®usuka. 7 xi.: nuaaktudeckue marepuansl / A. E. Mapown, E. A. Mapon.- M.:
Hpoda. 2010.

3. Maposn, A. E. ®u3uka. 7 Ki1.: TPEHUPOBOYHBIC 3aJaHU; 3aJaHUs ISl CAMOKOHTPOJIS,
CamocrosTensHbie paboThl U Ap. YueOHO-MeToanueckoe nmocoodue / A. E. Mapom, E. A.
Mapos. - M.: Jlpoda. 2010.

4. EnoxoBud A.C. CripaBoYHHK 110 (U3HUKE U TEXHUKE. YUeOHOe ocoOue i yqamuxcs. M.
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