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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOW 00Opa30BaTeIbHOM NPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM ¢eaepabHON padodeit mporpaMMbl BOCIIUTaHUS U
Konnenuuu npenogaBanus yueOHoro npeamera «Dusmkay.

ConmepxaHue MporpaMMbl MO (U3MKE HANpPaBIEHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYYArONIMXCS M OPTraHU3alUIi0 HU3y4YeHUs
bu3MKKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNPEeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAaKKe
MEXMPEAMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX y4E€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET pacCIpeeieHHe YueOHOro MaTepuaa
1o rojaM o0ydeHus (Mo KjiaccaM), mpeasiaraeT NPUMEPHYIO MOCIEA0BATEILHOCTh
U3YyYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHUS U
yu4éTe BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcsl.

[Tporpamma mno ¢Qusmuke paspaboTaHa C IEJIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeil MporpaMmMbl 0 y4eOHOMY IIPE IMETY.

dusuka SBIsIETCS CUCTEMOOOPA3yIOIINM JJIsI ECTECTBEHHO-HAYYHBIX YUCOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMoI0THel, acTpoHOMUEH U (pu3nyeckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpa, IPEJOCTaBIseT Haubosiee sCHbIE
oOpa3bl MPUMEHEHUsI HAYYHOI0 METO/a MO3HaHUs, TO €CTh Croco0a MoIyyeHus
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3UYECKOr0 00pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHMM €CTECTBEHHO-HAYYHOW I'PAMOTHOCTU U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne Qusnkn Ha 0a30BOM YpPOBHE IIpeArojiaraeT OBJaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIE0BaHUS;

e UWHTEPIPETHPOBATh  JIaHHBIE W  HWCIOJB30BaTh  HAy4YHBIC
JI0KA3aTesIbCTBA VISl TIOJTy4YE€HHUSI BBIBOJIOB.

[lenmn wusyueHus ¢GU3NKK HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ornpeneneHsl B Konnenmuu mnpenoaaBanus yuyeOHoro mnpeamera «@Pusuka» B
oOpa3oBarenbHBIX oOpranu3auusax Poccuiickoit ®enepaiuu, peann3yronmx



OCHOBHBIE  0011€00pa3oBaTeNbHbIe IMPOTPAMMBI, YTBEPKIEHHOW peIICHUEM
Komnernn Munucrepersa npocsemienus Pocecuiickoit denepannu (mpoToKo ot 3
nekaobpst 2019 r. Ne TIK-4BH).

Heau uzyyeHust pu3uKU:

npuoOpeTeHre HWHTEpeca M CTPEMJICHHS OOYydYalolMXCi K HaydHOMY
U3YUYCHHUIO TPUPOJABI, PAa3BUTHE UX HUHTEIUIEKTYallbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJie TTO3HAHUs U (HOPMHUPOBAHUE
UCCJIEeI0BATEIHLCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBICHUSIM;
dbopMHpoBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHus: OCHOB
CTpPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUE MPEJACTABICHUN O pOiAM (PUBMKK JUIsl Pa3BUTHUSL JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyayuei
npodeCCUOHANILHON JIESITEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOJATOTOBKA K
JajabHelIleMy 00OyUYeHHUIO B 3TOM HaIlPaBJICHUH.

JlocTkeHHE 3TUX Ielied MporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOI'O
oO1ero o0pa3oBaHus 0OECIICUMBACTCS PEIICHUEM CIICAYIOMIUX 3a1aY:

npuoOpeTeHre 3HAHWKM O JIUCKPETHOM CTPOCHUHM  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX

PHOOPETCHHE YMEHHI OIMCHIBAaTh M OOBICHATH (DU3UUCCKHE SBICHUS C
WCII0JIb30BaHUEM TTOTYUYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHUIIUX pPACUETHBIX 3amad ¢
WCITIOJIb30BaHUEM buznIecKux MOJIeTIeH, TBOPYECKHUX u
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMI HAOJI0MAaTh MPUPOIHBIC SBICHUS W BBITIOIHATH OTIBITHI,
JabopaTtopHble  PabOTBl M JKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ UH(pOPMAIEl (PU3NYECKOTO COACpIKAHUS,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JTOCTIDKCHHSIX (DU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE NH()OPMAIINH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATBLHOMN IeSITCIPHOCTH, CBI3aHHBIMHU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UIECKON HAYKH.

Ha wmzyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 gaca B HEJENIO), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezelno), B 9 kinacce — 102 daca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamme mo (u3MKe MepedeHb J1abopaTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTeP, YUUTENb AEIAET BBIOOP MPOBEIEHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIAUBUAYAIbHBIX OCOOCHHOCTEH
oOydJaronuxcs, Crucka 3KCIEePUMEHTANbHBIX 3aJlaHui, MpeajiaraeMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O dK3aMeHa 1Mo (pU3HKE.



COAEPXXAHME OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY/KAOLIEro MUpa.

®dusuka — Hayka O npupoze. SBieHus npupoasl. PU3NUECKUE SBICHUS:
MEXAaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNUE, MArHUTHBIE, CBETOBbLIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3Mmepenue duzmveckux BeanuuH. Dusznueckue
npuoopsl. [TorpemHocts n3mepennii. MexayHapoHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM U3Yy4arOT MPUPOLY.
EcTecTBeHHO-HAy4YHBII METOJ| TMO3HAHWA: HAOJIOJIEHWE, MOCTAHOBKAa HAYYHOTO
BOIPOCA, BBIIBHIKEHHUE THIIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TUNOTE3, 00BICHEHHE
HaOmogaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOILBIO MOJEEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.

2. Dusnyeckue MpuUOOPHI U MPOLEaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamopnuie padbomosl u onvimol.
1. Omnpenenenuve 1EHb AIEHUS Kbl U3MEPUTEIBHOIO TpUOopa.
2. HM3MepeHue pacCTOSHUMU.
3. M3mepenune o0bEMa )XKUIAKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MAJIBIX TEJL.
5. M3mepenue temmeparypsl NpPU IMOMOIIM KUJIKOCTHOTO TEPMOMETpA M
JlaTYuKa TeMIEpaTyphl.

6. IIpoBeneHue uccienoBaHus 10 MPOBEPKE TMIIOTE3bI: AAIBHOCTH IOJIETA
HIapyKa, MyImeHHOT0 TOPU30HTAIILHO, TEM 0OJIbIIE, YeM OOJIbLIE BBHICOTA
MyCKa.

Paszpnes 2. IlepBoHayanbHbIe CBEACHUS O CTPOCHUH BelLeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. OIbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne yactuy BemecTBa. CBsS3b CKOPOCTH JIBHOKEHUS YaCTHL[ C
Temrneparypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHHUE Ta30B, KUAKOCTEN U TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu.

1. HaGmonenne OpOoyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HaOmtonenue  siBJI€HUN,  OOBICHSAIOMIMXCS  MPUTSHKEHHEM WU
OTTAJKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psoB (C  HMCIHOJb30BaHUEM

dotorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHMUS.

Pa3nen 3. /IBukeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBMKEHUHU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne uHepuMH. 3aKOH MHEpUMH. B3anmonencTBue Tel Kak MNpPUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOoCTh BemecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €JAMHMIIE
00BbEMa BEIECTBA.

Cwmita Kak XapakTEepUCTUKa B3auMOAEUCTBUA Ted. Cuia ynpyrocTH M 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMOIIBI0 TUHAMOMETpPA. SIBJIIEHME TATOTEHHUS U CUja
TspkecTy. CHita TSHKECTH Ha Apyrux muaHerax. Bec tena. HesecomocTs. Cnoxxenue
CWJI, HANIPABJIEHHBIX IO OAHOM mpsimMoil. PaBHoxencTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUSI U TPEHHE MOKOA. TpeHue B IPUPOJI€ U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4ecKoro ABMKEHUS Tea.
N3mepeHne cKopocTH NPSIMOIMHENHOTO IBH)KEHHUS.
HabGnronenue siBjeHUs] THEPLIMH.

CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEI.
CnoxxeHue cuil, HalpaBJIEHHBIX MO OJHOUN OPSIMOil.

Jlabopamopnwie padbomost u onvimot.

1. OmpenenieHHEe CKOPOCTU PABHOMEPHOTO JABMIKEHHMs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIISI M TaK Jiajiee).

2. Ompenenenne CpelnHE CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPOTO Tea.

4. OmbITHI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTb pacTsKeHus (nedopmariviu)
NPY>KUHBI OT TPUJIOKEHHOU CHJIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEN.

1
2
3
4. HaOmroneHrne n3aMEeHEeHUs] CKOPOCTH NP B3aUMOJCHCTBUU TElL.
5
6



Paznen 4. JlaBjieHne TBEPABIX TeJl, :KMIAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHNS U YBEIHYEHU AaBieHus. [[aBneHue rasza.
3aBUCHUMOCTh JaBlIeHUsI ra3za OT 00bEma, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, KUAKOCTAMH W razamu. 3akoH [lackansg. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS XKUIKOCTH OT MIyOuHBI. ['Mapocratnyeckuid
napagokc. Coobmiaromuecs cocyibl. [ 'uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe AaBieHue. [IpUyuHBI CylIeCTBOBaHUS
BO3IyIIHOM 00osiouku 3emau. OmnbiT Toppuuennu. M3mepenune aTtmocepHOro
JaBJeHusl. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U3MepeHust aTMOC(HEPHOTO JABICHUS.

JlelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJ0. BriTasnkmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

JHemoncmpayuu.
3aBUCHUMOCTbH JABJIEHUS raza OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmraromuecs COCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTH BBITAIIKMBAIOLIECH CHJIBI OT 00bEMA OTPYKEHHOM YaCTH Tea
Y TUIOTHOCTH JKUJKOCTH.

o Uk w N R
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PaBeHCTBO BBITAIKHUBAIONIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
8. YCJOBHE IUIaBaHUs TEJ: IJIaBAaHUE WITM TIOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TEJIA U )KUIAKOCTH.
Jlabopamopnuie padbomot u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAIKUBAIONIEH  CWIIBL, JICMCTBYIOLIEW Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKABAIOIIEN CUJIBL, IEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.
4. OnbITbl, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTU, OT 00bEMA MOTPYKEHHOM B KUIKOCTh
YacTH TeNa U OT IIIOTHOCTH KUJIKOCTH.
5. KoHCTpyWpoBaHHe apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOJAKA H
OIIpeIeNIEHUE €€ TPYy30MO0ABEMHOCTH.
Pa3znen 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.
Mexanudeckas pabota. MOITHOCTb.
[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus peiuara. [I[pumeHenre nmpaBusia paBHOBECHS pblyara K 0J10Ky. «30J10To€



npaBuio» Mexanuku. KIIJ[ mpocTeix Mmexanu3MoB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.
Mexannueckass dHeprusi. KuHeTmdyeckass W NOTEHIMAIbHAs DSHEPIUsl.
[IpeBpalieHre OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B IPYTrOd. 3aKOH COXPAHEHUS
HSHEPIUU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie padbomosl u onvimot.
1. Omnpenenenue pabOThI CUJIBI TPEHUS MPY PABHOMEPHOM JIBHXKEHHUH TeJa 10
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
N3mepenne K11/ HaKIIOHHOM NIJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON IHEPTUH.

8 KIIACC

Pa3zneu 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISAPHO--KMHETUYECKOM TEOPUHM CTPOCHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJEKyJd. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE I0JIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPHH.

Mopenu TBEPAOIO, JKUJIKOTO W Ta3000pa3HOr0 COCTOSIHMI BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOWCTB Ia3oB, KMJIKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO--KUHETUYECKON TEOPHUH.
CmaunBaHU€E U KallWJUISIPHBIC SIBJICHUA. TEIUIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsA3b TeMIeEpaTypsl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH SHEpPIHH:
TEeIUIoNnepeaaya u CoBepilieHrne padotsl. Buibl Teronepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3JIyYCHHE.

KonudecTBo TemmoThl. YaenbHas TETUIOEMKOCTh BellecTBa. Termtoo0MeH u
TEIUIOBOE paBHOBecHEe. YpaBHeHUE TemioBoro OanaHca. [limaBieHue wu
OTBEPACBAHUE KPUCTALIMYECKUX BEIIECTB. YJIENbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u kKoHjeHcarusi. Mcmapenue. Kumenue. YienbHas Teruiora
napooOpa3oBaHMsi. 3aBUCUMOCTb TEMIEpPaTypbl KHUIEHHS OT aTMochepHOro
JABJICHMUSL.

BnaxHocTh BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAS TEMIOTA CTOPAHUSL.

[Ipunuunsl padotsl TernoBbiX ABuratened KIIJ[ TeroBoro aBurartess.
TennoBble ABUTATENN U 3aINATA OKPYKAIOIIEW CPEJIbI.

3aKOH COXPAaHEHMsI U IPEBPALIECHUS JHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.
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10.
11.
12.
13.

Hab6mronenne OpoyHOBCKOTO JIBHKCHHUSI.

Hab6monenne nuddysun.

HaOnroienve siBneHrU cCMaunBaHUs U KalTWJUTSIPHBIX SBJICHUM.
HaGmro1enre TemioBoro pacumpeHus Tel.

W3meHeHne naBjeHUs rasa Ipu W3MEHEHUM O0BEMA M HArpeBaHWUU WU
OXJIAKJICHUU.

[IpaBuna u3MepeHus: TeMIEpPaTypsl.

Buae! Tennonepenayn.

OxnaxxIeHUEe IPU COBEPIIICHUU PAOOTHI.

HarpeBanwne npu coBepiiieHHH paOOThl BHEITHUMH CHIJIAMH.
CpaBHEHME TEINIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
HaoGmronenne xuneHus.

HaGmroieHre nocTossHCTBA TeMITEpaTyPhl NPH TIJIABJICHUH.
Moenu TEeIJIOBBIX ABUTATEIEH.

Jlabopamopnsie pabomoul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSHKEHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MIOBAPEHHOW COJIM WIIM caxapa.
OnpIThl 1O HAOIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, >KUJIKOCTEH U
TBEPIBIX TEIL.

OmnpezeneHue AaBiaeHUs BO3yXa B OAJIJIOHE IINPHUIIA.

OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3/yXa OT €ro
00BEMa U HArpEeBAHUS W OXJIAKICHUS.

[IpoBepka rUMOTE3bl TUHEWHOM 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEePaTyphl.

HaGnronenne u3MeHEeHMs] BHYTPEHHEM OHHEpPruM Tejla B pe3yjbTare
Terionepeaay U paboThl BHEITHUX CHIIL.

HccnenoBanue sBJICHUS TEIJIOOOMEHA TPU CMENIMBAHUU XOJOJIHON H
ropsiuyer BOJBL.

OmnpeneneHne  KOJAWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  MpH
TEII000MEHE C HArPEeThIM METAJUNIMUYECKUM LUJITUHAPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Onpenenenune yaeabHON TETIOTHI IUIABJIEHUS JIbAA.

Pazgen 7. JinekTpuyeckue ¥ MATHUTHBIC SIBJICHMS.

OnekTtpuzauusi Ten. [[Ba poma snekTpuueckux 3apsaoB. BzaumoneiicTBue
3apsoKEHHbIX Teln. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aMMOJIEHCTBHS
3apSKEHHBIX T€J OT BEJITUYHMHBI 3apSAI0B U PACCTOSHUS MEXKIY TEIaMu).



Onektpuueckoe mnoie. Hanpsk€HHOCTh anekTpuyeckoro moss. [lpuHnmn
CYyHEPHO3ULIUU PTEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsil.
Crpoenne aroma. IIpoBOOHWMKM ¥  JMDJIEKTPUKHA. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3aps/a.

DNEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUSI AJIEKTPUUYECKOTO TOKAa.
M CTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA H3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHYECKOE, MAarHUTHOE). DINEKTPUUYECKUN TOK B HKUAKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuia  TokKa.  DIIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONMPOTHUBIIEHHE BelecTBa. 3akoH Oma
I1s1 ydacTtka uenu. [locinegoBarenbHoe U MapauieIbHOE COCTMHEHNE ITPOBOIHUKOB.

PaGota u MOIIHOCTH 3JE€KTpUYECKOro ToKa. 3akoH Jlxoynsa—JleHua.
DnexkTpudecKre 1enu U MOTPEeOUTENH INEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTtostHHBIE MarHUTHI. B3anMo1eicTBUE MOCTOSIHHBIX MAarHUTO B. MarHuTHOE
noje. MarauTHoe moJjie 3eMJM W €ro 3HadyeHue i Ku3Hu Ha 3emiie. OmbIT
Opcrena. MaraHuTHOE MOJIe IEKTPUUECKOTro TOKA. [[pruMeHeHne 3eKTpPOMAarHuToB
B TEXHUKE. J[elICTBHE MArHUTHOIO TOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHWE DIEKTPOJABUTATENIEd B  TEXHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omnbitel @apanes. fABneHue MeKTpoMarHuTHOM uHaAykuuu. Ilpasuino Jlenna.
DNeKTpOoreHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX UCTOUYHHUKAX SHEPTUU.

Hemoncmpayuu.

DJIeKTpU3aLUs TEIL.
JIBa poia 3JIEKTPUUYECKUX 3apsiI0B U B3AMMOJECHCTBUE 3aPSKCHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DneKTpocTaTuuecKas UHIYyKIIHSI.
3aKOH COXpAaHEHUS IICKTPUUECKUX 3apsi0B.
[IpOBOIHUKH U AUDIEKTPUKH.
MoaenupoBaHue CHUIIOBBIX JIMHUHM JEKTPUYECKOTO TTOJIS.
M cTOUHMKHM TOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3Mmepenune cuitbl ToKa aMIiepMeTpOM.
. U3Mmepenune 35eKTpuYeCcKOro HANPSIAKEHNUS BOJIbTMETPOM.
. Peocrar 1 marazun cOnpoTUBIICHUH.
. BzauMoielicTBHE MOCTOSTHHBIX MAarHUTOB.

W P N oUW E
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue HEBO3MOXXHOCTH pa3eeHUs MOJFOCOB MarHura.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHoe 1oJje Toka. DJeKTPOMAarHHuT.

JleficTBE MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DNEKTPOJBUTaTElb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKITUH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAIMpABJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOTreHepaToOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomost u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAOMIONEHUIO DJICKTPU3ALUU TN UHAYKIUEH U TpH
CONPUKOCHOBEHUHU.

HccnenoBanne JEUCTBHUS DIIEKTPUYECKOTO TMOJA HA IMPOBOJHUKUA U
JIURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOM 1[EMU MOCTOSHHOTO TOKA.
N3mepeHue 1 peryJimpoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
CONPOTUBJICHUS] PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOIIIHIE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTHUBJICHUS TMPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAJIA TOMEePEeYHOTO
CCUCHHS M MaTepuaa.

[IpoBepka mpaBuiia CIOKEHHUS HANpPsHDKEHUW TIPU  MOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia ms CUJIBI TOKa TPH TapajICIbBHOM COCAMHEHUHU
PE3UCTOPOB.

OmnpeneneHue pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3ucTop.
OrnpeniesieHUe MOIIHOCTH  JIEKTPUYECKOIO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, WJIYLIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS HA HEW.

Onpenenenune KII/ narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TTIOCTOSTHHBIX MarHUTOB.
N3yyeHnue MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPU UX 00BETUHEHUN
U pa3JIeNICHUH.

HccnenoBanne neCTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OOBITBI, JIE€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aMMOJIECUCTBUSA
KaTyIIKH C TOKOM U MarHuTa OT CHJIBI TOKA M HAIIPABJIEHUS TOKA B KATYIIIKE.

18. M3yueHue nercTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u n3ydeHue padoThl 3JIEKTPOABUTATEIIS.

20. smepenue KII] anexkTpoaBuraTeaIbHON YCTAaHOBKH.

21. OnBITBl MO UCCIAEAOBAHUIO SIBJICHUS DSJIEKTPOMATHUTHOW WHIYKIIUH:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHWs W HAIpPaBJICHUS WHIYKLIHOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuyeckue siBJaeHUsI.

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. (CuctemMa OTCYETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBWKEHUA. PaBHOMEpPHOE MPSAMOJIUHEUHOE
nBr>keHue. HepaBHOMepHOE MpsMoJinHEHOe ABMxkeHHue. CpeaHsiss 1 MIHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe JBHKeHue. (CBOOOIHOE
najgenue. Onbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE 1O OKPY>KHOCTH. llepron m yactora oOpaieHus.
JInnerHas v yriioBas CKOpocTH. LIeHTpoCcTpeMUTETBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HproToHa. Bropoii 3akon Herorona. Tperuii 3akoH HproToHa.
[IpyHUIKN CyNIEpIIO3UIIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: CHIa TPEHHS CKOJIbKEHHUs], Cuila
TPEHMUS ITOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOHOTO
najgeHus. J[Bwxenue rmmaner Bokpyr Cosmnna. IlepBas xkocMuueckasi CKOPOCTb.
HeBecoMocTh U nieperpys3ku.

PaBHOBecue martepuanbHOl TOukU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbee Tena. M3menenne ummynbsca. IMmynsc cuibl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTh. PaboTa cuil TsKeCTH, YHOPYrocTH,
TpeHusi. CBs3b dHEpruu U padbothl. [loTeHIManpHas SHeprus Tea, MOAHITOrO HaJl
MTOBEPXHOCTHIO 3eMIIH. lloTeHIIManbHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopemMa O KHHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHue MEXaHUYECKOTO JIBUKEHUS T€Ja OTHOCHUTEIIBHO Pa3HbIX TeEl

OTCYETA.
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8.
9.

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

CpaBHeHUE TyT€l U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanne Npu3HAaKOB PABHOYCKOPEHHOTO JBUKEHHS.

HabGmronenue nBM>KeHHs Tela IO OKPY>KHOCTH.

HabOnroneHne MeXaHMYECKHX SIBJIEHUM, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHTEIIBHO
KabuHeTa QU3UKHU.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl T€lNa U JEHUCTBYIOUIEH Ha HETO
CUJIBL.

Habnronenue paBeHcTBa CUII ITPU B3AUMOJEHCTBUM TEJL.

M3meHeHune Beca Tela Mpu YCKOPEHHOM JIBHOKEHHH.

[lepenaya uMmItyabca mpu B3aUMOAECHCTBHUH TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3AaUMOJICHCTBUH TETI.

CoxpaHeHue UMITyJIbCca MPU HEYIPYTrOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
Habnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEepruu npu CBOOOAHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKON YHEPTUU NIPU IBH>)KEHHUH TEJIa MO JeHCTBHEM
NPYKUHBI.

Jlabopamopnwie padbomost u onvimol.

1.

KoHcTpyupoBanue Tpakra Jjisi pa3roHa W JaJbHEHIIEro PaBHOMEPHOIO
JBH>KCHUS IIAPUKA WU TEIEHKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM JIBHXKCHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OrnpenenieHue yCKOpEHHUs Tejla NpPU PaBHOYCKOPEHHOM JIBMDKCHUHU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIAW TIPU PaBHOYCKOPEHHOM JIBIDKEHUU 0O€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSTCSA KakK psii HEUETHBIX 4YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue koG HUIIMEHTA TPEHUS CKOJIbKEHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBU>KEHUU TeEJIa 110
TOPU30OHTAIBHOM IMOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrocTH TMpH TOABEME TIpy3a ¢
UCIOJIb30BaHUEM HETIOABIXKHOTO M MOABMKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.

Pa3znen 9. MexannuecKkune KoJ1e0aHUA M BOJIHEI.

KonebarenbHnoe asuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: MTEPUOI,
4acToTa, aMIUINTyAa. MareMaTH4eCKu U NPy KUHHBIM MasTHUKU. [IpeBpainenne
DHEPrUu MPH KOJIEOATETHHOM JTBHKEHHUH.

3aryxatomue  kosneOanua.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKUX BOJH. [IpomonbHbie
nonepeyHble BOJIHBL. JlIMHA BOJMHBI M CKOpPOCTh €€ pacnpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue kojieOaHuWil Ten IO JCUCTBHEM CHIIBI TSIKECTH W CHJIBI
YOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOGmroieHre BeIHYKICHHBIX KOJIeOaHUN U PE30HaHCa.
PacnpocTpanenue npo1obHbIX U HOMEPEUHBIX BOJIH (Ha MOJIETIH).
Habnroaenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pPE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue YacToThl W IepUoja KojeOaHMNH MaTeMaTH4eCcKOro
MasiTHUKA.

2. OmpezeneHue 4acTOThI U NEpUOa KOJIE€OaHUN IPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEpUOa KOJIeOaHUN MOABEHICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCHMOCTH Mepro/ia KojJeOaHu MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHUCHUMOCTU NEpHOJa KoieOaHUW Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb IEepHoJa  KoseOaHHit
NPYKUHHOTO MasiTHUKA OT MAccChl rpy3a 1 )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO NaJACHHUS.

Paszgen 10. DieKTpOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHeie  BodHbL. ~ CBOMCTBa
NIEKTPOMarHuTHeIX BOJH. IIlkanma »nekTpoMarHUTHBIX BOJH. Fcnonp3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJIsl COTOBOM CBSI3H.

o v oA W



OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onvimol.

1. V3yueHnue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHUIEHOTO

tenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.

JlyueBas  momenbp  cBeta.  Mcrounukum ~— cBera.  [IpsamonuHenHoe
pacrpoctpanenue cBera. 3armenus Conxua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJIO. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH ImperomiieHUs cBera. lloHoe BHyTpeHHEe
OTpakeHHE cBeTa. VICnonb30BaHWE TMOJHOTO BHYTPEHHErO OTPa)XEHUs B
ONTUYECKUX CBETOBO/JIAX.

JInnza. Xop myyeit B muH3e. OnTryeckas cucteMa (poroanmnapara, MUKpOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. biin3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. Crokenue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsamonuHEerHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrudeckuil CBETOBOJL.

Xop Jiydeil B COOMPAIOILIE JTUH3E.

XoJ1 Jy4er B pacCEeUBaroLICH JIUH3E.

[Toryuenue n300pakeHUM C MOMOIIBIO JTHH3.

[Tpuniun peiictBus ¢oToarmnapaTa, MUKPOCKONA U TEJIECKONA.

10. Moaenp riasa.

11. Paznoxkenue 6e10ro cBeTa B CIEKTP.

12. [Tonyyenue 6em0r0 CBETA PU CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomost u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH yIVIa OTPAKEHHUS CBETOBOTO Jiyda OT yIJia
najieHus.

2. M3yueHue xapakTEpUCTUK N300paKEHUS MIPEIMETA B INIOCKOM 3epKaje.

L 0 N ok wN e

3. HccrmenoBanme 3aBUCHMOCTH yTJIa MIPEIOMIICHUSI CBETOBOTO JIyda OT yTiia
NaJICHUs] Ha TPAHUIIE «BO3TYX—CTEKIION.
4. TlomyueHnue n300pakKeHU C MOMOIIBIO COOUPAIOIIEH JTMH3HI.



5. Ompenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHUIIbI coOMparomien
JINH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CHEKTP.

7. OnbITHI IO BOCHPUSTHUIO LIBETA NMPEIMETOB MpPU HX HAOJIIOJECHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moaens atoma. Moxens atoma bopa.
Hcnyckanue u noriouieHne ceeta aromom. KBanTel. JInHelyaTbie CEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uzinydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxens aromHoro sapa. HM3oromel. PaamoakTuBHBIE
npespaiueHus. [lepuon nonypacnana aTOMHBIX I€P.

SAnepHble peakuuu. 3aKOHbI COXpPAHEHUs 3apsAJO0BOTO U MAacCOBOIO YHMCEI.
OHeprus cBsi3M aTOMHBIX snep. CBs3b mMacchl M 3HEpruu. Peakuunu cuHTE3a U
nenenusd saep. crounuku sueprun CoJiHIA U 3BE3 .

Snepnas sHepreruka. J[eWCTBUS paAMOAKTUBHBIX W3JIYyYEHUM HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IIYyUYEHHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3JInyHbIX T'a30B.

3. CnekTtp Boaopoza.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka MOHU3HPYIOMIUX U3ITYUECHUH.

6. Peructpaius nzinyyeHus NpupoAHbIX MUHEPAJIOB U MIPOJLYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaGnrogeHue CrUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3TyUYEHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢ororpadusim).

3. M3mepeHnue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIHLHO-00001IAOIIMIA MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIMI MOYJIb IPEIHA3HAYEH ISl CUCTEMATU3ALINN
1 00001IEHNsI TPEAMETHOTO COJIEPKAHUS U OMBITA JEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3WKH, a Takke IS TMOJATOTOBKHM K OCHOBHOMY
rOCyJapCTBEHHOMY 9K3aMEHy MO (pu3uke st 00ydaroumxcsi, BEIOPABIINX 3TOT
y4eOHBbII mpeaMer.

[Ipn M3ydeHur NaHHOTO MOJYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00OECIEeYMBAETCS AOCTH)KEHUE MPEIMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0OydeHus, (popmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCIEI0BaHUA
SBJICHUN TPUPOJLI U TEXHUKHU, OBJIQJCHUE YMEHHSIMU OOBACHATH (U3UYECKUE



ABJICHUS, NPUMEHSA I[IOJyYEHHbIC 3HaHWS, pelmarb 3aJadyd, B TOM YHUCIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIHATBHO AEATENBHOCTHBIA XapaKTEP JAHHOTO pa3/ielia peaIn3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM Mpe/jIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacro3HaBaTb M HAYyYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPY KAIOIIEH TPUPOJIE U MIOBCETHEBHON KU3HU;
WCITIOJIb30BATh HAYYHBIC METOJIBI MCCIEAOBAHMS (PH3NICCKUX SBICHHM, B TOM
YUCJIE IJI POBEPKU TMIOTE3 U MOJIYYEHUSI TEOPETUUECKHUX BBIBOJIOB;
OOBSCHATh Hay4YHbIE OCHOBBI HamOoJiee BaXXHBIX JIOCTHKCHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MPAKTUYECKOTO UCIIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMUd Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUIOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue Gu3MKU HA YPOBHE OCHOBHOI'O 0O0ILET0 0Opa3oBaHUsI HAIPABJICHO

Ha JOCTH)KCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTaTOB.

B pesynbrare nzyueHus pU3MKU HA ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

y oOyyaromierocsi OyayT copMupoBaHbl CIEAYIOIINE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

— IPOSBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
(bu3MYeCcKO HAyKH;

— IIEHHOCTHOE OTHOIIIEHNE K TOCTHKCHHUSIM POCCUNCKHUX YUEHBIX --(DPU3HUKOB;

2) TPa’KIaAHCKOT0 H TIyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

— TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUM
busuky;

— OCO3HAaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JCSITEIBHOCTU
YUY€HOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHUS

— BOCIIPHUSITUE ICTETHMUECKUX KaueCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKM KaK MOIIMHOTO HHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHN, BAKHEHIIICH COCTaBIISIOIICH
KYJbTYPHI;

— pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTHU, WHTEpeca K HCCIeA0BaTEIbCKON
NESATEeIIbHOCTH;

5) ¢opvupoBanusi  KyJbTYpPbl  310POBbA H  OMOIMOHAJBLHOIO
Os1aromoJry4usi:

— OCO3HaHHWE IIEHHOCTHM 0€30mMacHOro o00pas3a >KU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTO TOBEICHUS Ha
TpPaHCHOPTE, HA JIOpOrax, C JIEKTPUYECKUM U TEIJIOBBIM OOOpPYJIOBAaHHEM B
JIOMAIITHAX YCIIOBUSX;

— chOpMUPOBAHHOCTH HaBbIKA pedICKCHH, TPU3HAHUE CBOETO MpaBa Ha OLIUOKY
1 TAKOTO K€ TpaBa y IPyroro 4eoBeKa,;

6) Tpya0BOrO BOCIUTAHMS:



— AKTUBHOE y4YacTH€ B PCEIICHWU NPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHu3allid, TOpoja, Kpas) TEXHOJOTHYECKOH U
COILIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOUIUX B TOM UKCIe U GU3NUECKUX 3HAHUK;
— UHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQecchii, CBA3aHHBIX C (PU3UKOH;

7) IKOJIOTUYe€CKOT0 BOCIIUTAHMS

— OpHUEHTallMsd Ha NMpUMEHEHHE (U3UYECKUX 3HAHWM I penieHus 3ajad B
00JIaCTH OKpY’Kalolllel Cpelibl, IUIAHUPOBAHUS TMOCTYNKOB M OIICHKH HX
BO3MOKHBIX ITOCIEACTBUMN JIs1 OKPYKAIOLIEN CPEIbI;

— OCO3HaHHE TI00aJBLHOTO XapaKTepa KOJIOTMYECKUX MpodsieM M MyTel ux
peleHus;

8) amanTanum K M3MEHAIOIMUMCH YCJIOBHAM CONHAJIBHOM M NMPHUPOAHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCUCTBUM TPU BBIMOJIHEHUH HCCIEIOBAHUNA U
NPOEKTOB (U3MYECKOW HAMNpaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHM Ye€pe3 MPaKTHUYECKYIO
JESATENbHOCTD;

— MOTpeOHOCTH B ((POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YUCIe (OPMYITUPOBATH
WJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SABJICHUSX;

— OCO3HaHUE JIePUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JIaCTH
busuKy;

— IUIAaHUPOBAHUE CBOErO pPa3BUTUSA B NPHUOOPETEHHMH HOBBIX (PU3MYECKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U
HSKOHOMHKHU, B TOM YHCJIE C UCTIOIB30BAHUEM (PU3NUYECKUX 3HAHUIA,

— OILICHKa CBOMX JCHCTBHM C y4YETOM BIUSAHHUS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCTEACTBUM.

METANPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHus mporpaMmel 1o (pr3uke Ha ypOBHE OCHOBHOTO 00IIIETO

oOpazoBanus y oOyyaromerocs OyayT chOpMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHSI,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  y4YCOHBIC  JICHCTBHS, PETYJISTHBHBIC

YHUBEPCAJIbHBIE YUEOHBIE IEHCTBHS.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE Yy4eOHbIE 1eiCTBUS

Ba3oBble JjornuecKkue 1eicCTBUA:



BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHNs ¥ CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B paccMaTpuBaeMbIX (hakTax,
TAHHBIX U HAOIIOEHUSIX, OTHOCSIINXCS K (PU3UUYECKUM SIBJICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3YYEHUH (PU3UUECKHUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJIbI C UCIIOJI30BAHUEM JI€TyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKIIOYEHUH, BBIABUTATh THIOTE3bl O B3aMMOCBS3AX
(bu3HUeCKNX BENYMH;

CaMOCTOSITENIEHO BEIOMPATH CIIOCO0 perieHus yueOHol pusndeckoi 3aaauu
(cpaBHEHHME HECKOJIbKMX BAapUaHTOB pEIIECHHs, BbIOOp HaumboJsee
MOJXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

MCII0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJICHHOMY IJIaHY OIBIT, HECIOKHBIN
(U3NYECKUIl SKCHNEPUMEHT, HEOOJBIIOE HCCIEeN0BaHuE (PU3UUECKOTrO
SIBJICHUS;

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JIOCTOBEPHOCTb HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOJIOIEHUS, ONIBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE JalibHeWIlee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3IUYHBIC METO/bl, MHCTPYMEHTHI M 3aIllPOCHl MIPU TIOUCKE U
otbope WHGOPMAIMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHOW y4eOHOM
dbuznyeckon 3a1auu;

aHAJM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB M GOPM IIPEICTABICHHSI,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (GOpMY TpeaCTaBICHUS
uHOpMaIIM W WUIIOCTPUPOBATH pEIIaeMble 3aJadyd  HECJIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

B Xo7e OOCYXAeHHs y4eOHOro maTepualia, pe3yjbTaToOB JabOpaTOPHBIX
paboT U MPOEKTOB 33aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUE 3aJauyd W TOJJICpP KaHHE
Oaro»keIaTeILHOCTH OOIICHUS,



COMNOCTABIIATb CBOM CYXKIEHUS C CYXICHHSAMH JAPYIMX YYaCTHUKOB
Jyanora, oOOHapyuBaTh pa3audue U CXOJICTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEKCTaX;
nyOJIMYHO MPECTABIATH PE3YJIbTaThl BBHIIOJHEHHOTO (PU3MUECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIIEOBAHMSI, IPOEKTA);

NOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaH/HON Y NHIUBUTy JIbHON
palboTHI IPU PELIEHNH KOHKPETHOU (prU3HUecKoi MpoOIeMbl;

IPUHUMATh LIEJTU COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh JEHCTBUS
no €€ JOCTI)KEHHUIO: paclpeiessiTe poJid, OOCYXKIaTb IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, IOCTUTasi KAYECTBEHHOT'O pe3yJjbTaTa 1o
CBOEMY HAIPABJIEHUIO U KOOPJUHUPYS CBOU JICUCTBUS C IPYTUMU YJIEHAMU
KOMaH/1bl;

OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENIbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUA.

PerynsiTuBHbIE YHMBepPcaJlbHbIe YueOHbIe 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOMIUX
JUIS pelieHus: (GU3NUeCcKUX 3HaHU;

OPHUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOAAX HPHUHATHS  pPELIECHUH
(MHIMBUAYaAJbHOE, TPHUHITHE PEIICHHs B TpPYyIIe, MPUHATUE pELIEeHUH
rpymnmon);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus] (PU3HUeCKOl 3aauu WU
IUTaHa HCCIEAOBaHUS C y4ETOM HMEIOLIMXCS PECypcoB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh Npe/ijlaraéMble BAPUAHTHI PEIICHUI;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIBbHbIA HHTEJJICKT:

J1aBaTh AJICKBAaTHYIO OLIEHKY CUTYalluH U IIPEIaraTh IJIaH €€ U3MEHECHUS,
OOBSACHATh TPHUYMHBI  JOCTIDKEHHS  (HEAOCTHXKEHUS) PE3yJIbTaTOB
JeATEIbHOCTH, J]aBaTh OLICHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JICSITEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(GU3UYECKOrO0 HCCIICIOBAaHMS WJIM IIPOCKTAa) Ha OCHOBE HOBBIX
00CTOSITETCTB, W3MEHHUBIINXCS CHUTYalllid, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yeaoBeKa B XOJIe CIopa WK JUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYToOro;



MPU3HABATh CBOE MIPABO HA OMIMOKY MPHU perieHuU (HU3NIECKUX 3a71a4 UK
B YTBEPXKIAECHHUSIX HA HAYYHBIE TEMbI  TAKOE K€ MPABO APYTOro.

IMPEJMETHBIE PE3YJIBTATbBI

K konIry o0yuenus B 7 kjacce rnpeaMeETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh  TMOHATUS:  (PU3NYECKHME W  XUMHYECKHE  SBJICHUS,
HaAOI0IeHNE, HKCIEPUMEHT, MOJENb, TUIOTe3a, €AMHHULBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHMSI BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXAHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSIMOJMHEHHOE), TPACKTOpHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIACTHYECKasl),  HEBECOMOCT,
COOONIAIOIINECS COCYAbL;

paznuuath sBiaeHus (quddys3us, TEMIOBOE IBHKEHUE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE  JIBIDKCHHME, HWHEpPLMS,
B3aMMOJICUCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHON OCHIO
BpalleHUs], Tepeada JaBjaeHUs TBEPABIMU TeJIAMHU, )KUIKOCTSIMHU U TFa3aMu,
aTMOc(pepHOE J1aBJIeHUE, IJIJABAaHUE TeJ, IMPEBpPALICHUS MEXaHWYECKON
DHEPIUM) M0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB MU Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSIBJICHME M3YyYEHHBIX (U3MUECKUX SBICHUM B
OKpY’KalollleM MHpE, B TOM 4ucie (U3UYECKUE SBICHUS B MPUPOIE:
OPUMEPBI JIBXKEHHSI C PA3IMYHBIMU CKOPOCTSMH B KMUBOM M HEXUBOH
IpUPOAE, NEUCTBUE CWJIBI TPEHUS B NPHUPONE M TEXHHUKE, BIMSHUE
aTMOC(EepHOro JaBJICHUS Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phlyaru B
TeJe 4YelI0BeKa, MPU 3TOM MEPEBOIUThH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICJIATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHU ) (PU3UUECKUX SIBJICHUN;
OMUCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE ABIICHUSI, UCTIOIB3YS
duznyeckue BeIMINHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC TEJa,
cuJjia TpeHusl, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BhITATKUBAIOIIA
cuia, MexaHuudeckass pabdoTa, MOIIHOCTb, IJI€YO CHIIbI, MOMEHT CHJIbI,
KOA(PGUIUEHT TOJE3HOTO JACMCTBUS MEXAaHU3MOB, KHHETHYECKas U
NOTCHIIMAIbHAST JHEPTUs), TMPU ONHCAHWHM TPABUIBHO TPAKTOBATh
(u3HYECKUI CMBICI UCTIOJIb3YEMBIX BEIHUYUH, UX 0003HAUYEHHUS U €TUHULIBI
(GU3MYEeCKUX BEJIMYMH, HAXOJIUTh (QOPMYJbI, CBA3BIBAIOLIUE JaHHYIO
(GU3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaPuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHHUS M IPOLECCHI,
UCIIOJIb3Ysl ITpaBUia CJIOYKEHUs CWJI (BIOJb OJHOW NMpsMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumezaa, MPaBUIIO paBHOBECHs pbryara (0J10ka),
«30JI0TO€ TPAaBWIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHWYECKOU
OHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MATEMAaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3HUECKUE SIBICHUSA, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE
M B KOHTEKCTE CHUTyallUld MPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh MIPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OObsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (DU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumars pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCIOJB3YS 3aKOHBI H
dbopmyIbl, CBs3bIBaIONIME (DU3UUYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUSI 33/1a4M 3aIMChIBATh KPAaTKOE YCIOBHE, MOACTABIATh (PU3NUYECKUE
BEJIUYUHBI B (OPMYJIbI M IPOBOJAUTH PAcU€Thl, HAXOJUTh CIIPABOYHbIE
JTaHHBIE, HEOOXOAUMBIE JJIsl PEIICHMS 3a]a4, OLEHUBATh PEaTIUCTUYHOCTh
NOJIyYeHHOU (PU3UUYECKON BETUYHHBI;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PEHIUTh MpPU I[OMOIIU
($u3NYECKUX METO/I0B, B ONIMCAHNUU UCCIIEJOBAHUS BBIJENIATH IPOBEPSEMOE
IPEeAnoaoKeHue (runoTesy), pa3inyaTh U MHTEPIPETUPOBATH MOJTYUECHHBIN
pe3yibTaT, HaXOAWTh OUIMOKM B XOJE OIbITA, JEJaTh BBIBOABI IO €ro
pe3yJibTaram;

IPOBOJUTH OMBITHl 110 HAOMIOAEHUI0 (U3NYECKUX SBJICHUN WM
¢uznyecKux CBOWCTB Ted: (OPMYJINPOBATH IPOBEPSEMbIE MPETIOI0KEHUS,
coOHpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHMS, 3aMCHIBATH X0/
onbITa U (HOPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATD TPAMBIE U3MEPEHUS PACCTOSHUs, BPEMEHM, MAacChl Tela,
o0bEMa, CUIIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aNMUCHIBATh MOKa3aHUS NPUOOPOB € YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPECHMIA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUYECKON BETUYUHBI OT
JPYrol € HCIIONb30BAHUEM IMPSAMBIX H3MEPEHHM (3aBUCMMOCTH IYTH
PAaBHOMEPHO JIBHXKYILETOCS TEJIA OT BPEMEHU JBUKEHUS TeEJIA, CUIbI TPEHUS
CKOJIb)KEHHUs] OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJ, CHJIbI
YOPYTOCTH OT YIUIMHEHHMsSI NPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BEMA
IOTPYKEHHOM 4acTH Tela U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, HA KOTOPYIO TOTPYKEHO TENO0, YCIOBHI
IJIaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara W OJOKOB), y4acTBOBAaTh B



IUIAHWPOBAHUM y4eOHOTO HCCJIEeNOBaHUS, COOMpaTh YCTAaHOBKY M
BBITMIOJHATh W3MEPEHHs, CIEAysl NPEIIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNnbTaThl TMOJYYCHHON 3aBHUCUMOCTH (PU3WYECKUX BEJIWYMH B BUJE
MPEAJIOKEHHBIX TAOMUI] U TpadUKOB, NIEJaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEOBAHNS;

IPOBOAUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTH
BEILECTBA )KUJIKOCTU M TBEPAOIO TEJIA, CHJIA TPEHUS CKOJIbKEHUS, 1aBIICHHUE
BO3/1yXa, BBITAJIKHUBAIOIIAS CHJIA, JCWCTBYIOIIAs HAa MOTPYKEHHOE B
KUAKOCTh  TeNno, KOA(QOUIMEHT TMOJE3HOro  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeAysl MPEUIOKEHHON HWHCTPYKIMH: TPHU BBHITOJHEHUU
U3MEpPEHU CcoOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY MW BBIUKCISATH
3HA4YCHUE UCKOMOM BEJIUYHMHBI;

coOJr01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IpU paboTe € J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLHUIIBI JAEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOLIAOIIMECS COCYynbl, OapomeTp,
phIyar, MOABUKHBIN U HEMTOABUKHBINA OJIOK, HAKJIIOHHAS MJIOCKOCTb;
XapakTepu30BaTb IPUHLMIBI  JEHCTBUS  HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMNUCaHUs (B TOM 4YHUCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJAA, THAPABIMYECKUU TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUI M HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMEpPHl  (HaXoAWTh  HMHPOpPMAIMIO O  NPUMEPAX)
PAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU J171s1 oOecrieueHrs 0e30MacHOCTH NpH OOpallleHud ¢ npudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3JJ0POBBS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOLLEH CPEE;

OCYLIECTBISITh OTOOpP HMCTOYHUKOB HHGpopmanmuu B MHTepuere B
COOTBETCTBHUH C 33JIaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpaBHEHUS Pa3IMYHbIX HCTOYHHKOB BBIIEIATH
uHpOpMAIMIO, KOTOpas SIBISAETCS NPOTUBOPEUMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJI30BAaTh MPHU BBIMOJIHEHUH YUEOHBIX 33/laHUN HAYYHO--TIOMYJIIPHYIO
JIUTEPATypy (PU3UUECKOTO COAEepKaHUs, CIPABOYHbIE MATEpUAIIbl, PECYPCHI
cetu UHTepHer, Biamerb NpUEMaMU KOHCIEKTHPOBAaHUS  TEKCTA,
npeobpazoBaHusi HGOPMAIIUHU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
cO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIMU (U3UUECKOTO COAEPKAHUS, B TOM



YyucIie myOJuYHO JIeNIaTh KpaTKUe COOOIIEHUSI O PE3YIbTaTaX MPOEKTOB HIIN
Y4EOHBIX MCCIEAOBAHUN, IPU 3TOM I'PAMOTHO HUCIOIb30BaTh U3yUYECHHBIM
NOHATUMHBIA amnmapat Kypca (U3UKH, COMPOBOXKAATh BBICTYILICHHE
MPE3CHTALUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOCKTOB U HCCICIOBAHHMM pPacTpeneiisiTh
00S13aHHOCTH B TPYyMIE B COOTBETCTBUHM C TOCTABIICHHBIMHU 3aJadaMH,
CIeIUTh 3a BBIIIOJHEHHEM IUIaHA [JEHMCTBUM, aJIcKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAUBaTh
KOMMYHUKAaTUBHOE B3aMMOJECHCTBUE, YUUTHIBAsi MHEHUE OKPYIKAIOIIMX.

K xonIry o0yueHus B 8 kiacce rnpeamMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUI:

UCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBHIKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUSI BEILIECTBA, KPUCTAJUINYECKUE U
amMop(HBIE Tela, HACBIUIEHHbII M HEHACBIIEHHBIA Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAsS JHEPrus, TEIUIOBOM JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsil, JJIEKTPUUECKOEe M0JIe, TPOBOIHUKA
U UDJIEKTPUKH, TOCTOSIHHBIN NEKTPUUECKUI TOK, MArHUTHOE T0JIE;
pasznuyaTh ABJICHMS (TEIUIOBOE pAaCIIMPEHHME M C)KaTue, TeIulonepenaya,
TEIJIOBOE€ PABHOBECUE, CMAYMBAHME, KAWUISPHBIEC SIBJICHUS, UCIIApPEHMUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTaUIM3alus (OTBEpJEBaHUE), KHUIICHUE,
Teruionepeaayda (TEerIonpoOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHUE),
IIEKTPU3aLMs TeJl, B3aUMOJECHCTBUE 3apsA0B, ACUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECUCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasT WHITYKLIHS)
0 ONHCAHMI0 HUX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh IMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUM B
OKpYy’KarolleM MHpe, B TOM 4YHcle (U3UUECKUE SIBJICHHUS B IMPUPOE:
MOBEPXHOCTHOE HATSHKEHUE W KalWUISIpHbIE SBJICHUS B MPUPOJE,
KpUCTauibl B mpupoae, uznydenue ConHila, 3aMep3aHue BOJAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, dJIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHHW3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MorocoB, pojIb MAarHUTHOTO MOJIS AJIs )KU3HU Ha 3eMIle,
NOJIAPHOE CHUSHHUE, TMPU 3TOM TMEPEBOAUTH MPAKTUUYECKYIO 3aj]adyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKU) (PU3MUECKHUX
SIBIICHUI;

OMHCHIBATh U3yUYEHHBIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢uznyeckue BeIMYUHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTHUS, KOJIHMYECTBO
TEIJIOTHI, YJieJbHAasl TEIJIOEMKOCTh BEIIECTBA, YJeJbHAas TEIJIoTa



IUTaBJICHUS, YJelbHasg TeIIoTa MapooOpa3oBaHMs, YyAeNbHAas TEIUIoTa
CrOpaHHs TOIUIMBA, KOA((UIMEHT TMONe3HOro MACHCTBHS TEIUIOBOM
MAIlMHBI, OTHOCUTEIbHAS BIIAJKHOCTD BO3/1yXa, JIEKTPUUECKUH 3apsij, Cuia
TOKA, DJIEKTPUYECKOE HANpsDKEHUE, CONPOTHBIICHHE ITPOBOJHUKA,
yZEIbHOE COIIPOTUBIIEHUE BEILIECTBA, pab0Ta U MOILITHOCTD 3JIEKTPUUECKOTO
TOKAa), TpPU ONHUCAHUU TPABUIBHO TPAKTOBATh (PUIUUECKUI CMBICIT
UCTIOJIB3YEMBIX BEJIMUMH, 0003HAUEHUS U €TUHUIIBI (PU3UUECKUX BETUYHH,
HaXoAUTh (OpMyJIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYHMHY C
OPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKM H3YYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEITUYNH;

XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUE SABJICHHUS W MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO--KNHETHYECKON TEOPUU
CTPOEHHMSI BEIIECTBA, NPUHLMUII CYNEPHO3ULMU MoJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsja, 3akoH OMa /1 y4acTKa LEenH, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHMs DHEPTHUH, IIPU TOM JaBaTh CIIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BhIPAKEHNUE;
OOBACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallUH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 1 —2 JTIOTHUYECKUX
maroB ¢ onopoid Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHU,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiaTb pacy€THbIE 3aJadyd B 2—3 JEUCTBHA, MCHOJB3YS 3aKOHBI M
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKUE BEJIIMYMHBI: Ha OCHOBE aHalIH3a
YCJIOBHUS 3aJlayd 3allChIBATh KPATKOE YCIOBME, BBIABIIATH HEJIOCTATOK
JAHHBIX JUIsl pELIEHUs 3aJaud, BbIOMpAThb 3aKOHBI U (OPMYJIbL,
HEeoOXonuMble il €€ pElIeHHs, MPOBOAUTH pPacy€Tbl U CpPABHUBATH
MOJIy4YE€HHOE 3HaYeHUe (PU3NUECKON BEIUUMHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPH [OMOIIU
(bU3MUECKUX METOAOB, HCIOJb3ySl ONHCAHWE HCCIEAOBAHUS, BBIJIEIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh IOpPsIKa
IIPOBEJEHUS UCCIIEIOBAHUS, AENIATh BBIBOBI,

OPOBOAUTH OMBITHl 10 HaOMIOAECHUI0 (U3NYECKUX SBJICHUN WM
duznyecKux CBOMCTB Tel (KaluUIIpHbIE SBICHUS, 3aBUCUMOCTD JJaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU IPOLIECCA OCTHIBAHUS U
HarpeBaHusl TpPU M3IYyYEHUHM OT LBETAa M3Iyyaromed (MOTrolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPBI KUJIKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TeJl M B3aUMOJICHCTBHE
NEKTPUYECKUX  3apsAAO0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJM3allisi MAarHUTHBIX TIOJIEM TIOCTOSHHBIX MArHUTOB, JEUCTBUSA



MarHMTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIECKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMyIHMpOBaThH
IPOBEpPSAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, ONMMMCHIBATH X0/ OTbITA U (DOPMYJIUPOBATH BHIBO/IBI;
BBITIOJTHATH NIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHON BIaKHOCTH
BO3/lyXa, CHJIbI TOKA, HAIpPSOKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB U AATUYMKOB (PU3MUECKHX BEIWYMH, CPABHUBATH PE3yJbTATh
U3MEpEeHUH ¢ y4€ToM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH;

POBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKON BETUUYHHBI OT
JIPYroi Cc HCHOJB30BaHHUEM TMPSMBIX HM3MEPEHHl  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEYHOTO
CEYEHMS U YAEIBHOIO COIMPOTHUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIbI TOKA,
UIYIIETO 4Yepe3 NPOBOJHMK, OT HANpsDKEHUS Ha  MPOBOJHUKE,
UCCIIEAOBAHUE TIOCJIENOBATENBHOTO M MMApajuIeIbHOTO  COEIUHEHHI
IPOBOJHUKOB): IUJIAHUPOBATH HCCJIEAOBAHHE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAysl NPEIJIOKEHHOMY IUIaHy, (PMKCHpPOBATH
pe3ybTaThl OJTYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI ¥ rpaMKOB, A€JIaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIEI0BAHUS;

MPOBOJUTH KOCBEHHBIE W3MEpeHUsi (U3MYECKUX BEIUYWH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTHBJICHHE IPOBOJHUKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEAYs NMPEMIOKEHHOW MHCTPYKLIHMH, U
BBIYUCIISITh 3HAYEHUE BEJIMUMHBIL;

coOJr0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBLI  JEUCTBUA M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOKCTB C OIIOPOMl HA X ONMKMCAHMS (B TOM YHUCJIE: CHCTEMA
OTOIUJICHUSI JOMOB, TUTPOMETP, MTApOBasi TYpOHHA, aMIIEPMETP, BOIBTMETD,
CYETUMK DJIEKTPUYECKOW BSHEPIrHH, HSJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIE AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKUE
NPEIOXPAHUTEIH, JIEKTPOMATHUT, 3JIEKTPOABUTATEINb TOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOAMMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTEIbHbBIC
pUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (’KUJAKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUTPOMETP, JABUIATEIb BHYTPEHHETO CrOpPaHWs,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX ILened ¢
MOCJIE0BATENbHBIM U MapaJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUSI AIIEMEHTOB 3JIEKTPUUECKHUX 1IETIEH;



OPUBOAUTH  NpUMEpHl  (HAXOauTh  WHPOPMANMIO O  MpUMEpax)
IPAKTHYECKOTO HUCIOJb30BaHUs (DM3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU JJi1 obecriedeHnsi 0€30MacHOCTH IpU 0OpalieHuu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOITIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpY Karolleil cpefe;

OCYHIECTBIISITh TMOUCK HHPOpMAIMK  (PUINUECKOTO COACPKAHHUA B
WNuTepHere, Ha OCHOBE UMEIOUIMXCA 3HAHUM W MyTEM CpaBHEHHS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIIEISATh HH(OPMAIIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOU MITM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJI30BATh MPHU BBIMOJIHEHUN YYEOHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
JIUTEPATYPY (PU3UUECKOrO COAEPKaHNUs, CIPABOYHbIE MATEPUAIIbl, PECYPCHI
cetu HuTepHer, BraaeTb npuéMaMHd KOHCIIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHus HH(YOpPMAIIUU U3 OHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIECHUS,
0000mass uHOpMALMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO
coJiepKaHusl, B TOM YUCJIE MyOIMYHO MPEACTABIATH PE3YJIbTaThl IPOESKTHOM
WJIM UCCIIE0BATENLCKOM AESITEIbBHOCTH, IIPU 3TOM I'PAMOTHO MCHOJIb30BaTh
U3YYCHHBIM TIOHATHHHBIA anmapar Kypca (U3UKHA, COIMPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTaLlueH;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (HU3HUECKUX
IPOLIECCOB pPACHpPENeNsTh OO0S3aHHOCTH B TpPyNIEe B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 3a BBIOJIHEHUEM IUIaHa JAEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBaTh COOCTBEHHBIH BKJIAJ B
JeSITeNIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATHBHOE B3aUMO/IEHCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3perniarh KOH(INKTHL.

K kxoHIy 00yueHus B 9 KJjacce peaMETHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJb30BaTh TMOHATHUS: CHUCTEMa OTCuU€ra, MaTepuaibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOTO IBWKEHHUS, Hedopmarius
(ynpyrasi, mjacTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpEHUE,
HEBECOMOCTh M MEpPErpy3Ku, LUEHTP TSHKECTHU, a0COJIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTU TBEPJOTO TeJla, paBHOBECHE, MEXaHUYECKHUE KOJIOaHUsI U
BOJIHBI, 3BYK, HH(GPA3BYK U YIBTPa3BYK, JJICKTPOMAarHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U J1aJbHO30PKOCTb,
CIIEKTpPHI UCITYCKaHUS U TOTJIONIEHUsI, alibda-, OeTa- U raMMa-u3IyueHus,
W30TOIIbI, SIIEPHAsl SHEPTETUKA;

paznuyath SABJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE BW)XKEHHE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JBMIXKEHUE MO OKPY>KHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE JBWIKEHHUE, KoJjebaTelbHOe IBIKEHUE (3aTyxarolue u
BBIHY)KJICHHBIC KOJICOAHWs), PE30HAHC, BOJHOBOE JIBIKCHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHEHHOE PacCHpOCTpPaHEHHE, OTPAKEHUE W MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3iiosKeHHe O0eJoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTHh, BOSHHUKHOBEHHE JMHEHYATOTO CHEKTpa
U3ITyYCHHUS) TI0 ONTUCAHUIO X XaPAKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX  SIBICHUM B
OKpy>KaromeM Mupe (B TOM 4Yucie (u3ndyeckue SIBICHUS B MPUPO/IE:
MIPWINBBI U OTJIUBEI, ABMKEeHHE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBIDKEHUE OJKUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 5XO0, I[BETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOe NEHCTBUE BHJIUMOTO,
yAbTPaUOIETOBOTO M PEHTTCHOBCKOTO HW3JIYYEHUU, €eCTECTBEHHBIN
pPaMOAKTUBHBIN (POH, KOCMHYECKHE JIy9H, PATUOAKTHBHOE H3ITyUYCHHE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPAJAMOAKTHBHBIX W3JIyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH HTOM MEPEBOJUTHh MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU) (PU3MUECKHUX
SIBJICHUIA;

OTIMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SBICHHS, UCIIOIb3YS
dbu3nueckue BENWYUHBI (CpEHSsI MU MTHOBEHHas CKOPOCTb Tela Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IMepeMeIeHue, IMyTh, yIioBas
CKOpPOCTb, CHJIa TPEHUS, CUja YMNPYTrOCTH, CUJIA TSIKECTH, YCKOpPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, WMIYJIbC Telld, HWMITYJIbC CHJIBI,
MEXaHUYecKass paboTa W MOIIHOCTh, IOTEHIIMAIbHAS DSHEPTrus Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUANbHAS SHEPTUs CHKATON
PY>KUHBI, KHHETUYECKAast SJHEPT U, TOJIHAS MEXaHUYECKasi JHEPTHs, TEPHO/T
¥ YacToTa KoyjieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTedb IPEIOMJICHUS CpEIbl), TMPH ONHCAHHUH
NPaBUIBHO TPAKTOBaTh (U3MYECKHH CMBICT HCIIONB3YEMbIX BEIUYHH,
0003HaueHUA W €IUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTHMU BEIMYUHAMH,
CTPOUTH IpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PH3NYCCKUX BEIMYNH;
XapaKTepHU30BaTh CBOWCTBA Tei, (U3MYECKUE SBJICHHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCEMHPHOTO TSATOTCHUSA,
OPUHITMI CYMEPIO3UIUA CWJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS MMITYJbCA, 3aKOHBI OTPAKCHHS WU
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHUS 3apsSI0BOTO U MacCOBOTO YHCEIT



IpU SJACPHBIX pPEaKLUMSIX, NMPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl UM CBOMCTBAa TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JTIOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBONCTBA (U3MUYECKUX SIBICHMIA,
bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 337a4u (ONMUpArOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIBL, CBA3BIBAIOLINE (PUZNUECKUE BEIMYMHBI: HA
OCHOBE aHajIM3a yCJIOBUS 3ajjaul 3allMChIBaTh KPATKOE YCIOBUE, BBISBIAThH
HEJIOCTAIOIINE WU U30BITOYHBIEC JaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbL,
HEOOXOIMMBIC [JIsl pPEIIEHUs, NPOBOAWTH pacuy€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOTYYEHHOIO 3HaYeHUsI (PU3NUECKON BEITMUUHBL;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYKHO pPEIIUTh MpH I[OMOIIU
($uU3NYECKUX METOJIOB, HCIIOJIb3Ysl ONHMCAaHWE WCCIEAOBAaHUS, BBIJCIATDH
IpoBEpsieMOE  MPEANOJIOKEHHE, OICHWBATh MPABUIBLHOCTh TMOPSAKA
NPOBEJCHHUS  MCCIEAOBAHUSA, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMNBITHl 10 HaOMIOAEHHI0 (U3NYECKUX SBJICHUN WM
(du3MUecKUX CBOWCTB Tell (M3yuyeHUEe BTOPOro 3akoHa HprOTOHA, 3aKkoHa
COXPAaHEHHUsI HHEPTUH, 3aBUCHUMOCTh Tepuoja KoieOaHUN MPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATY]Ibl MJIbIX KOJICOAHUMN, IPSIMOJIMHENHOE pacpoCTpaHEHUE CBETA,
pasfioKeHre OeJoro CBeTa B CIEKTpP, U3YYCHHE CBOWCTB M300paKEHUS B
IJIOCKOM 3€pKalie M CBOWCTB HM300paKeHHsI MpeAMETa B COOMparolen
AvH3e, HAOMIOJCHHUE CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB H3IYUYEHUS):
CaMOCTOSTENIbHO cOoOMpaTh YCTAHOBKY W3 U30BITOYHOrO Habopa
000py10BaHus, OMUCKHIBATH X0/l OTBITA U €r0 Pe3ybTaThl, POPMYIUPOBATH
BBIBO/IBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO0 MPSMBIX U3MEPEHUN, OMPEeIIss
CpelHee 3HaYeHUE U3MepsIeMOld BeIMYMUHBI ((POKYCHOE paccTOosiHuE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MEpUTENBHOTO TTPUOOPa);

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
UCTIOJTb30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT BpEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHUU ©0€3 HauaJdbHOM CKOPOCTH, Iepuoja
KOJIe0aHUIl MaTeMaTHYEeCKOrO0 MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH
yria OTpakK€HHUsl CBETa OT yrja MaJeHUs U yIJa MpeIOMIICHUs OT yria
najieHus): IJIAHUPOBAaTh HMCCJIEAOBAHHME, CaMOCTOATEIBbHO COOMpATh



YCTaHOBKY, (HUKCHpOBaTh pe3yibTaThl TOJYYCHHOW 3aBHCHUMOCTHU
GbU3MYeCKUX BEIWMYMH B BHUE TaOMWIl ¥ TpaduKoB, JenaTh BHIBOABI IO
pe3yJbTaTaM HCCIEI0BaHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUsS (PU3NYECKUX BEIUYUH (CpemHsis
CKOPOCTb U YCKOpPEHHE TeJla PU PaBHOYCKOPEHHOM JIB)KEHUU, YCKOPEHUE
CBOOOJTHOTO TAACHHS, XKECTKOCTh NPYXKUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4ecKass paboTa M MOIIHOCTb, YacTOTa U MEPHOA
KOJIeOaHW MaTeMaTH4eCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparoliei JUH3bI, pPaJAMOAKTHBHBIM (OH): TUIAHHPOBATH
U3MEpPEHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEHHsI, CIeAysl NPEIIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBI U aHATU3UPOBATH MOTyUYEHHBIC PE3yIbTAThl C yUETOM 3a/1aHHOM
MOTPENIHOCTH U3MEPEHUN;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IPpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (DU3MUECKUX MOJEIEH:
MaTepuaibHas TOYKa, aOCONOTHO TBEPAOE TEJIO, TOUYECYHBIA HCTOYHHK
CBETa, JIy4, TOHKAs JINH3a, TUIaHETapHast MOJIeIb aTOMa, HYKJIOHHAs MOJIEIb
aTOMHOTO SJIpa;

XapaKTepHU30BaTh NPHUHIMIBI  JACHCTBHS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CIIUJIOMETP, NATYMKW TIOJOKEHUSI, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEpUCKOIl, (HOToanmapar, OINTUYECKUE CBETOBOJIbI,
CIEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3Ys 3HAHHUS O
CBOMCTBax (U3MYECKHX SIBJIEHUM M  HEoOXogumble (uU3nyecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATHUYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKHUX
YCTPONCTB, U3MEPHUTEIBLHBIX TPUOOPOB M TEXHOJIOTUYECKUX MTPOIIECCOB MPHU
pelIeHnr  Yy4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYSCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U cOOMparouieil JInH3e;
NPUBOAUTH  NpUMEphl  (HAXOAuTh  WHPOPMAINMIO O  IMpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH NP O0palieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3/I0POBbS M COOTIOACHHSI HOPM
IKOJIOTUYECKOTO TMOBEACHUS B OKPYIKAIOIICH cpejie;

OCYIIECTBISATh TMOUCK HWHPOpMAUU (PU3NUECKOTO COJACpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (GOPMYIUPYST TOUCKOBBIN 3aMpOC, HAXOIUTh
NyTU ONpeAeNIEHUs] JOCTOBEPHOCTH MOSyUYeHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINUXCS 3HAHUH U JTOTIOJTHUTEIBHBIX HCTOYHUKOB;



UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISPHYIO
JAUTEpaTypy HPU3MUECKOTO COACPKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu UHTepHer, BiameTb NpUEMAMU KOHCHEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(DOpPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
uHGOpMAIIUU U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COICpIKAHMUS,
yOJMYHO MPEACTABIATh PE3YIbTAThl POEKTHON MIIM UCCIIEN0BATEIbCKON
NEATEIbBHOCTH, TPU 3TOM T[PaMOTHO  HCIOJb30BaTh  HU3YYEHHBIN
NOHATUHHBIA amnmapaT W3y4aeMmMoro pasjeiia (pU3MKU U COIMPOBOXKIATH
BBICTYIUIEHUE TMpE3eHTAalMe C yd4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB M TeM (undposbie)
Konrpoabnbsie IIpakTnyeckue
n/m NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAOIIEro MUPa
bubnunoreka [JOK
11 ®dusnka - HayKa 0 IPUPOAC 2
Y PHpOA https://m.edso0.ru/7f416194
bu6 K
1.2 du3nyecKkue BeITUYNHBI 2 1 uomorexa O
https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.3 EcrecTBeHHOHA i METOJI IMO3HA. 2 1
TECTBCHHOHAYTHBII METOA TIOSHAHIA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CtpocHue BeliecTBa 1
TPOCHIE Belliects https://m.edso0.ru/7f416194
99 JIBr>KeHWEe 1 B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHbIe COCTOSHHS BEIICCTBA 2
p B https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUeE TeJl
b K
3.1 MexaHn4eCcKOe IBUKEHIE 3 nomotexa O

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



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

bubnunoreka LIOK

32 I Huepuis, macca, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6nmoreka IIOK
33 l Cuta. Buget can 14 2 https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH H Ia30B
41 JaBnenue. Ilepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TE€JaMu, )XUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.2 Alaprertue xitxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Amocheproe rapierme 0 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
51 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTBIE MEXAHHIMT https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATITCCRAT FHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnmoreka [JOK
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIE HPOHCCCh! https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNEeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IloCTOSIHHBIN 2JEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 C) 4
HORTPOMATHHTHEN MR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KounyecTBO 4acoB JIeKTPOHHBbIE
HaunmenoBanue pa3aejioB U TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJeHHUS
MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro bubmuorexa [JOK
1.1 10 1
OIIUCaHU https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 B i 20 1 3
SAUMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznea 2. Mexannueckue K01€0aHUA H BOJTHEBI
bu6mmorexa [IOK
2.1 M 7 3
CXAUMHECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHUHCCKHC BOTHRL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pa3pnen 3. DiieKTpOMAarHuTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3nen 5. KBanToBbI€e sIBJICHHS
bu6mmoreka [JOK
5.1 Hcnyckanue u morsiomieHne cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTPOCHIIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 FICPHBIC peakdiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebHO-0000 210N MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 ®du3uka — HayKa o npupoje. SABieHus
TIPUPOJIBI

2 duznyeckue siBICHUS

3 dusnuecKkre BEIMYUHBI U UX U3MEPEHUE
Ypok-uccnenosanue "M3mepenue

4 TEeMIIePaTyphl MPU MOMOIIIH KUIKOCTHOTO 1
TEPMOMETpA U AaTYUKa TeMIepaTypol”

5 MeTtoapl HayuyHOTo no3HaHud. OnucaHue bubnmnoreka HOK
(U3MYECKUX SIBICHUN C OMOIIBIO MOJETEeH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka runoTessl:

6 TATBHOCTh MOJIETA IMIApUKa, MyIIEHHOTO 1
TOPU3O0HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE bubmmorexa LOK
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHH
p P https://m.edsoo.ru/ff09fe0a
BelIeCTBa
8 JlBusKenme gac CleCTEA bubmuoreka [{OK
BIDKEHUE YaCTHI] BEILIECTB
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJII0/IEHUIO TEIIOBOTO PaCIIUPEHUS 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHbl€ COCTOSIHUSI BELLIECTBA

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

bu6nmoreka [IOK

11 O6006mmenue no pazaeny «IleppoHavyanbHbIe https://m.edsoo.ru/F0a0378
CBEJICHUSI O CTPOCHUU BEIIECTBA»
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubnuorexa [JOK
HEpaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocts. EMHHLEL ckopocTH https://m.edSO(]J_.[ru/fan079c
14 Pacyer nmyTu 1 BpeMEHM IBUKEHUS bubmmorera LIOK
https://m.edsoo.ru/ff0a0ae4
bubnmnoreka [JOK
15 Wuepuus. Macca — Mepa MHEPTHOCTH Tell https://m.e dsofru /F020c10
16 IInoTHOCTH BemiecTBa. Pacuetr Macchl u bubmuorexa [JOK
oObeMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa? pabota «OnpenencHue
IJIOTHOCTU TBEPAOTO TEJIa»
18 Pemenne 3amay mo reme "IlimoTHOCTE bu6nuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
Jlabopartopnast pabora «M3yuenue
20 3aBUCUMOCTH pacTshkeHUs (nedopMarun)
MPYKUHBI OT MPUJIOKEHHOUN CUITBD»
21 [[ABnenue Tsarorenus. Cuia TSKECTH
CBsi3b MEX]ly CHIJION TSAXKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 no teme bubmmorexa [JOK

"Cuna tsoxkecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

93 Cuia TSKECTH Ha APYTHX IJIaHeTaxX. bubnmoreka [JOK
DuU3NYECKUE XapAKTEPUCTUKHU TNIAHET https://m.edsoo.ru/ff0a1502
bubnunoreka LIOK
24 Hsmepettite cit. JluamoMeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HallPpaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenne 3amau o reme
"PaBHoaeiicTByromias cui"
28 Cuna TpeHus u e€ BuAbl. TpeHue B npupoje bubmuorexa [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3ydcHue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexka HOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN
30 Pemenue 3agad Ha onpenenexHue
PaBHOJACHCTBYIOIIEH CHITBI
Pemrenue 3anau no remam: «Bec Tenay,
31 «I'padrueckoe n300pakeHUE CUIT», bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunb, «PaBHOJIEHCTBYIOIIAS CUIDY
KonTponbHas paboTa mo Temam:
32 «Mexannueckoe qBuUkeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3zoopaxenue cum, «CUiIbD
33 JaBnenue. CriocoObl yMEHBIICHUS 1 bu6muoreka [IOK

YBCIMYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6



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

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnmoreka [JOK
oT 00bEMa, TEMIIEPATYPBI https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIIAMU, bubmmoreka [JOK
KUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KHMAKOCTHU U ra3e, BRI3BaHHOE bubmnoreka IIOK
JEHUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad mo reme «/laBnenue B bubmuorexa [{OK
KUIKOCTH U Trasze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coobwatompecs cocy sl https://m.edSO(])_.[ru/fan2970
39 IManpaBnrueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
41 ATMmocepa 3eMiu U IPUIUHBI €€ bubnuoreka [JOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnmnoreka [JOK
42 Bec Boznyxa. AtmocdepHoe gaBiieHue https://m.e dsoc%.lru /#0a2b5a
43 N3mepenune armocdepHoro aaprneHus. OmbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABJIICHHS OT bubmuorexa [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmuorteka [JOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo Teme " AtmocdepHoe

nasiexue"



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

JelicTBue ®UIKOCTH U ra3a HA

47 MOTPYKEHHOE B HUX TeI0. ApXUMeEIOBa buGnnorexa LHOK
Py - P https://m.edsoo.ru/ff0a3276
cuIIa
JlaboparopHast pabota «OrnpezeiieHne
48 BLITaJII)KHBI;IOLH;)ﬁ CHIIBI )161711)CTB IoLIeH Ha buGnnorexa LHOK
’ 4 https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B )KHIKOCTh)
JlaboparopHnas paboTa 1mo Teme
49 «HMccrnenoBanue 3aBUCHMOCTH Beca Telia B bubmuorexa [JOK
BOJZIC OT 00BbEMA MTOTPYIKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubmuorexa [JOK
50 [TnaBaHue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padota "KoHCcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU U
onpeeneHue e€ rpy30no bLEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. BoznyxomiaBanuey, «JlaBienue bubmorexa HOK
YO8 Y L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka IIOK
54 Mexannueckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomnocTs. EquHuie MonHocTi
H FHHHL Hl https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHOBeCcHe

CHJI Ha pblyare



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

Prrdaru B TexHuKe, OBITY ¥ IPUPOJIE.

bu6nuoreka [JOK

58 Ha60paT0pHa;1 pabora «lVccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI PaBHOBECHUS PbIYara

59 Pemenue 3agau o Teme «Y cloBUs bubmuorexa [JOK
PABHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust

60 MexaHu3ma. Jlaboparopnas pabota 0.5
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTH

61 Pemenue 3amayd mo reme "Pabora, bu6mmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanndeckas sHeprus. Kunernueckas u bubnmnorexka HOK
MOTEHIMATbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU bubmmorera LOK

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEeHTalIbHOE OIpeIeTIeHHE

64 W3MEHEHUSI KHHETUYECKON U 1
MOTCHIINATHLHON YHEPTHH MPU CKaTHIBAHUN
TeJa 0 HAKJIOHHOM MJIOCKOCTH"

65 KonTponbnas padora no teme «Pabora u
MOIIHOCTb. DHEPTHUSD)

66 PezepHblil ypok. Pabota ¢ TekcTamu mo bubmuoreka [JOK
TeMe "MexaHUueckoe OBMKeHue" https://m.edsoo.ru/ff0adee6
PesepBubIit ypok. Paborta ¢ TekcTamu mo

67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEH 1 bubmmorexa TIOK

" https://m.edsoo.ru/ff0a4ffe

ra3oB

68 PesepBHblit ypok. Pabota ¢ Tekcramu 1o

teme "Pabota. MoutHocts. Dueprus”



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pazMep aToMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, KUJIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha 1
OCHOBE IOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nuoreka [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUue 1 brbmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMIIEPATyphl CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI]
9 Buyrpennsist sneprus. CrnocoObl H3MeHEHus 1 bubnunorexa LIOK
BHYTPEHHEHN YHEPTUHN https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Bunp! rennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BaHUE TETNIOBBIX CBOWCTB BEIIECTB bubmmorexa LOK
B " https://m.edso0.ru/ff0a65c0
Y MaTEpHUANIOB B LEJISIX IHEProcOepeKeHHS
12 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OalaHca. bubnnoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota "HcciaenoBanue
14 SBIIEHUS TETNIOOOMEHA MPU CMEIIMBaHUU brbmmorexa LTOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsueit BOJbI
Pacuer konnuecTBa TEIIOTHI,
15 HE0OXO0JUMOT0 ISl HArpeBaHUs Tela U
BBIJICTISIEMOTO UM TIPH OXJIXKICHUU
16 JlabopaTtopHast pabota "Onpeznenenue bubnmnoreka HOK
YACIBbHOU TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasl TEeIIoTa bubnmnorexka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBneHue n oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHnas pabota "Onpenenenue bubnnoreka [JOK
YACIBbHOU TEIJIOTHI TUTaBJICHHS Jibja" https://m.edsoo.ru/ffO0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
21 napooOpa3oBaHUs U KOHCHCAIUH. bu6muoreka [JOK

3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Bnaxnocts Bo3nyxa. Jlaboparopuas pabota
"OnpeneneHne 0OTHOCUTEILHON BIAKHOCTH
BO3ayXa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3a1ay Ha onpeenenre BiIa)KHOCTH
BO3/yXa

[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. [IBUTaTenb BHYTPEHHETO
CropaHus

KII] TenmoBoro nBuraresns. TemnnoBbie
JBUTATENH U 3alIUTa OKpYXKarolen cpeibl

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B TEIJIOBBIX IIpOLIECCAX

27

28

29

[TonroroBka K KOHTPOJILHOU paboTe MO TeMe
"TerutoBble ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUH BerecTBa"

KonTtponbHas pabora no Teme "TenoBbie
ABJIeHUs. MI3MeHeHune arperaTHbIxX
COCTOSIHU BelecTBa"

Dnektpusanus Ten. [[Ba pona
INEKTPUUYECKUX 3apsI0B

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

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

30

31

32

Ypok-uccnenoBanue "IneKTpU3aAIHS TET
MHAYKIHMEW U IPU CONPUKOCHOBEHUN"

B3aumopeiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

DliekTpuyeckoe noJie. HanpspkeHHOCTh
aneKTpuuecKkoro nojs. [Ipuamun
CYNEPIO3UIUH JIEKTPUUECKUX MONeH

bubnunorexa [IOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsjios.

33 .
DOnemeHTapHbIi 3apsaa. CTpoeHue aToma
34 [IpoBOAHUKY U TUANEKTPUKU. 3aKOH bubmmoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cyuecTBoBaHus. MlcTouHUKN bubmmorexa LOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUYECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUECKOTO OISl Ha TIPOBOJHUKH U 1
JIUDIIEKTPUKH"
39 DIIEKTPUUYECKHUI TOK B METAJLJIAX, KUIKOCTSIX bubnmnoreka [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lemb U €€ COCTaBHbIC YaCTH
41 Cwuita Toka. JlabopaTtopHas pabora 05 bubmuorexa [JOK
"N3mepeHue u peryiupoBaHHe CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpshkeHue. BoabTmerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa LOK
PatopHaz p F ' https:/m.edsoo.ru/ff0a9e14
peryupoBaHHUE HAMPSHKCHUS
43 CornpoTuBieHHE NPOBOAHUKA. Y AEIbHOE bu6muoreka [IOK
COIIPOTHUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
m 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuotexa [JOK

MPOBOJIHUKA OT €0 JUTMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHus U maTepuaa”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBHCHMOCTE CHJIbI TOKA OT HaIps>KCHUA.

bubnunoreka LIOK

45 3akon Oma 18 ydyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccienoanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpe3 bubnmnoreka HOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOTHUKOB
JlaboparopHas paboTta "IIpoBepka npaBuna
48 CJI0’KEHUS HAPSKEHUN TIPU bubmuotexa [JOK
MIOCJIEIOBATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas paboTta "IIpoBepka npaBuna
49 JUIS CII?IJ'IBI I?FOKa ipn napanienLiOM " bubamorexa LOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa bubnmnoreka HOK
JUISL PA3JIMYHOTO COEMHEHUS] TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnmnorexka HOK
paboThl ¥ MOIIHOCTH JIEKTPUYECKOI0 TOKA" https://m.edsoo.ru/ff0ab3e0
DNIeKTpUUYECKHE e U MOTPeOuTeNn
53 3JeKTpUYEeCcKoi aHepruu B ObITy. KopoTkoe brbmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
54 "DIeKTprYecKue 3apsaabl. 3apsKEHHbBIE Tena bubnnoreka [JOK

" X B3aumoeiicTBus. IlocToOIHHBIN
AJIEKTPUIECKUNA TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonTtponpHast pabora o Teme
"DnexkTpuueckue 3apsaabl. 3apsSKEHHbIC Tela

bu6nuoreka [IOK

55 . .
U UX B3auMonaencTBus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abea8
BIEKTPUYECKUM TOK"
56 ITocTossHABIE MATHUTHI, UX B3aMMOJCHCTBHC
57 VYpok-uccienopanue "M3ydenue nosiei 1 bubnnoreka [JOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MaruHutHoe noJie 3eMiiu u bubnuorexa [JOK
€ro 3HadeHue s )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nosie
59 AJIEKTPUYECKOTO TOKa MarauTHoe 1oJe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne 3NeKTPOMArHUTOB B TEXHUKE.
60 JlaGopaTopHas pabora "M3yueHue AeiHcTBUS 0.5 bubmorexa HOK
PatopHai p Y " ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJIs Ha MTPOBOJIHUK C TOKOM
DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 37€KTpOIBUTaTenei B
. bubmmorexa [JOK
61 TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
y https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHCTpyupoBaHue u
u3yudeHue paboThl dNeKTpoaABUTaTeNs"
62 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykiuu. IIpasuno Jlenna
Dnektporereparop. CrocoObl MoTyYeHus
63 3JIEKTPUUYECKON IHEPTUU. DIEKTPOCTAHIIUI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

"DJIeKTpUYECKUE M MAaTHUTHBIC SIBIICHUS "



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65 KonTtponpHast pabora o Teme 1 bubmuoteka [JOK
"DNeKTpUYEeCKNE U MarHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubmmoreka [JOK

66 1
teme "Temnosele siBaeHus" https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bubnuorexa [JOK
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MarauTHbIe SBJICHUS"

OBULIEE KOJIMYECTBO YACOB I10 68 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsbl
1 MexaHuveckoe IBKeHHe. MarepuaabHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYeCKOI0 JABHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOe IpIMOIMHENHOE NBUKEHHE 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi ©¥ MTHOBCHHAsI CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSAMOIUHEHHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
JlabopaTtopHast pabora "Onpenenenue
7 CKO peHI/IfI) Tenf npu aBHopc1<0 €HHOM 1 1 bubmorexa [JOK
YEKOP PP . YEKoP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH
8 CBobOoHoe manenue tei. OnbiTel [anmmes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 Ilepuon IE yacTora 00 ameHHﬂpJ}jIHHeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ael176
YIJIOBasi CKOPOCTH
10 LlenTpocTpeMuTENEHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmuoreka [JOK

11 ITepBoiii 3akoH HptoTOHA. BEKTOp CHITBI https://m.edsoo.ru/Ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIIAs cria https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. Cyneprno3unus cui ngg;j;f;igﬁ}; 026982
14 Peuienue 3a1au Ha mMpUMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexka [JOK
15 Cuna ynpyrocti. 3axon yka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaGopatopHas pabota «Onpeznenenue bubnnorexa [JOK
YKECTKOCTHU MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnmnoreka [JOK
19 Pemenue 3amay mo teme «Cuina TpeHUs httos://m.e dsogru 1F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
K03 pUILIMEeHTa TPEHUS CKOIbKEHH" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amay mo treme "3akonsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepennus "JIBmKeHHUE Tel BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ['amakruku"
24 Pemenne 3amay nmo treme "Cuiia TSOKECTH U bu6mmorexa [IOK

3aKOH BCEMUPHOT'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

2
> HeBecomMocTh u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKH.
26 AOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnnoreka [HOK
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cwibl. LlenTp TsbkecTn
08 Pemenue 3amay mo teme "MOMEHT CHIIBL bubmuoreka [JOK
LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME
29 "Mﬂe)rcafm]j;cxoe BII/I))KGHI/IG ’ bubmmorexa [JOK
y 8 . https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
KonTponbHas pabota mo Teme
30 "Mexl;HI/IquK(l):)e BIDKCHHE bubmmorexa [JOK
y g . https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynsc Tena. UMnynbe cubl. 3aKoH
31 0X ZHGHI/ISI HMII J'Ibza Yupyroe u bubmmorexa [JOK
coxP YIRea. TPy https://m.edsoo.ru/ffOb07fa
HEyIpyroe B3auMOJeiCTBIE
39 Pemenue 3amau mo teme "3akoH cOXpaHEHUS bubnuorexa [JOK
umIynbca” https://m.edso0.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [JOK
34 Mexanudeckas paboTa 1 MOIITHOCTh httos://m.edsoo.ru/F0b0ag4
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
36 JlaboparopHas pabota «Onpenenenue

paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMXXCHHWHN TCJIA I10 T OpI/IBOHTaJIBHOI‘&
IMOBCPXHOCTH»

Cas3b dHepruu u padboTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsI PHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «3yueHue 3akoHa bubnuoreka [IOK
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBHIKEHHUE U €TI0 bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoiiue KojeoaHusi. BeIHyX/1eHHbIE bubnnoreka [JOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPYKUHHBIA MAsITHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOIA
44 KOJICOaHHUH OT KECTKOCTH MPYKUHBI U MacChI bubmorexa HOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHMUSIX
JlaGopaTtopHas pabora «OnpeneneHue
46 qaCTopTLI Hpne Ifo a Kone6a§m?1 NPy KUHHOTO bubmorexa HOK
pHroa Py https://m.edsoo.ru/ffOblaec
MasITHHKA)
JlaGopaTtopHas padora «IIpoBepka
47 HCSaBiCI/II\I;OCTI/IpHC noja Ii)oneé)am/lﬁ rpysa bubmorexa HOK
pro py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexaandeckue BoHB. CBOMCTBA
bu6mmorexa [IOK
48 MeXxaHu4ecKuX BoJH. [IpoonbHbIe U

MOINICPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4ecKue BOJTHBI

49 " .
B TBEpAOM Tene. CelicMuuecKue BOIHbBI"
50 3ByK. Pacripoctpanenue U oTpakeHUue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 VYpok-koHpepeHuus "YnpTpa3Byk u bubnuoreka [IOK
UH(Pa3BYK B IPUPOJAC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToarotoBka Kk KOHTPOJIBHOU paboTe MO Teme
" bubnuotexa [JOK
54 3aKoHbI COXpaHeHusl. MexaHn4ecKue
. https://m.edsoo.ru/ff0b25f0
KoJie0aHus U BOJHBI
KonTpomnpHas padora o Teme "3aKoHbI
95 coxpaHeHus. MexaHndyeckue KojiebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
ONEeKTPOMarHUTHbHIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenopanue "M3ydyeHue CBOMCTB
bu6mmorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemienue 3agau Ha onpeieIeHUE YacTOThI U

JJITUHBI 3H€KTpOMaFHI/ITHOI71 BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHas IPUpPO/ia CBETA.

bubmuoreka [JOK

61
CxopocTth cBeTa. BoiHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTpaHeHnue cBera. 3arMenuss CollHIa U bubmorera [JOK
pacpoctp ' https://m.edso0.ru/ff0b3658
JIyHbl
3aKkOoH OTpaxkeHUs cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IPUMCHECHHUE 3aKOHA OTPaKCHUS bubmotexa [JOK
p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS bubnnoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopnast pabora "HcciaenoBanue
66 3aBUCHMOCTH yTJia IPEIOMIICHHUSI CBETOBOTO
Jdy4a OT yIJia aJeHus Ha TpaHule "BO3yX-
crexmo""
VYpoxk-koudepenuus "HcnoapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSA3b"
bu6mmoreka [JOK
68 JIunzel. OnTuyeckas CHiia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenure n300pakeHUi B JIMH3aX
R P https://m.edsoo.ru/ffOb444a
JlabopaTtopHas padora "Omnpeneieaue
patopHai p P . bubnmoreka [JOK
70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHUITBI

cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubmmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
bubmuorexa [JOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue httos://m.edsoo.ru/FObA684
73 Ypoxk-koudepenuus "ledexrs 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro ceera B ciekTp. OIBITHI
74 Herotona. CriojkeHue CieKTpalbHbIX 1IBETOB. bubmmorexa LIOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3I0XKEHUIO OENOro CBeTa B CHEKTP U bubnuoreka [IOK
BOCIIPUSITHIO 1IBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHNH Yepe3 BETOBbIE (QUIbTPHI"
VYpoxk-npaktukym "BogHOBBIE CBOWCTBa
76 CBeTa: IUCIepcHsi, UHTepPepeHIus U
mudpaxus"
77 OmnbrTel Pesepdopa v mraneTapHasi MOJIETb bubnuoteka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozens aroma bopa
79 Hcnyckanue v noriomeHue cBeTa aTOMOM. bubnnoreka [JOK
KBantsl. JInHelyaTbie crieKTpel https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukym "HabmrogeHue criekTpoB bubnmnorexa [JOK
ucIycKaHus'" https://m.edsoo.ru/ff0c1550
81 PagmoaxkTuBHOCTE 1 €€ BUIBI bubnnorexa [IOK
https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK

MOACTb

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c18ac

bubmuoreka [JOK

83 PannoaktuBHbIe peBpatieHus. M30Tombl httos://m.edsoo.ru/foclald

84 Pemenue 3amay o teme: "PagnoakTUBHEIE bu6mmoreka [IOK
npeBpaieHus"” https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 Ypok-koHpepennus "PagnoakTiBHBIC bubnnoreka [HOK
W3JIyYCHHS B TIPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo0.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXpPaHEHUs bubnnorexa [JOK
3apsI0BOIO U MAacCCOBOTO YHCE https://m.edsoo.ru/ffOc1c58

88 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b MacChl bubnnoreka [JOK
Y DHEpPruun https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no treme "Snepueie peakiuu'

90 Peakuuu cuHTe3a u neneHus saep. bubnuotexa [JOK
Ucrounuku sueprun CosHia 1 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepHas sHepreTuka.

91 JleficTBHs paquOAKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3MbI"

[ToarotoBka Kk KOHTPOJIBHOU paboTe MO TeEMe

92 "DeKTpOMarHuTHOE MOJIE. bubnuoreka [IOK
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTpomnbHas pabota mo Teme
93 "DeKTpOMarHuTHOE MOJIE.
DNeKTpoOMarHuTHbIe BoJHbI. KBaHTOBBIE
siBieHUS"
04 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnuorexa [JOK

paboTsl 1o kypcy "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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https://m.edsoo.ru/ff0c245a

[ToBTopenue, 0600mmenue. Permenune

95 ACYCTHBIX M KAYECTBEHHBIX 3a7a4 110 TEME 1 bubmmorexa [JOK
ﬁ) | 8 https://m.edso0.ru/ff0c2572
TemnuoBble MpoLecch
[ToBTopenue, 0000mmenue. Permenne
bubmuoreka [JOK
96 pacYeTHBIX U KAYECTBEHHBIX 33/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"
[ToBTOpenue, 0600IIeHNE. Permenune
bu6mmoreka [IOK
97 paCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHoBOK"

08 [ToBTOpenue, o606menHue. JlabopatopHbie 1 1 bubmmoreka [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Padota ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPAHEHUS B 1 bubmorexa LHOK

| P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBropenue, 0600menune. Padora ¢ 1 bubnuoreka [IOK
TekcTamu 1o Teme "Konebanust u BoHBI" https://m.edsoo.ru/ff0c2e82
[ToBTropenue, 00o0menue. Pabora ¢ bubnuoreka [IOK

101 1
TeKcTamu 1o TeMe "CBETOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061meHue. Padota ¢

102 TeKcTamu 1o Teme "KBaHTOBas U sigepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2572
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 xknace/ [epoimkun .M., BanoB A.U., AkiimoHepHOE 0011IeCTBO
«3narensctBo «IIpocBemenne»

» ®usuka, 8 kmacc/ [lepermkun .M., UBanos A.I., AknroHepHOE 00IIECTBO
«3narenbctBo «IIpocBemienne»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa

M.A., Axuunonepnoe obmectBo «M3aatenbctBo «lIpocBenienue

METOINUYECKHUE MATEPHUAJIBI 1JISs1 YYUTEJIA
[yTtos B.W. u np. xciepumenT B pusnke. Ou3nueckuii NpakTUKyM

Metonuueckuii cipaBoYHUK yuutens ¢puszuku. M. 2003

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff09fe0a
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