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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKCHHWM M TPeOOBAaHWI K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMmbl, MPEACTABICHHBIX B
®OI'OC 00O, a takxke ¢ yuéroM denepanbHOi pabouelt MporpaMmMbl BOCITUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMmbl MO (QU3MKE HampaBieHO Ha (hopMupoBaHUe
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYArONIUXCS M OPTaHHW3aIldI0 H3YUCHHUS
bu3MKu Ha NEATeNTbHOCTHOM OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM O0yUeHHUS, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsI.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeieHrne yaeOHOTo MaTepuraia
1o rojgaM o0yudeHus (Mo Kjaccam), MmpejyiaractT IpUMEPHYIO MOCIEA0BaTEILHOCTh
U3Y4YEeHHS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COIEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIIuXCsl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYCCKOMN
TIOMOIITY YYUTEIIO B CO3aHUU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY.

dusrka SBISICTCS CHCTEMOOOPA3YIOIIMM JIJISl €CTECTBEHHO-HAYYHBIX YICOHBIX
NIPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOI0THEH, aCTPOHOMHUEH U (PU3nUIecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTABISIET HanOoyee sSCHbIC
o0Opasibl MPUMEHEHUsI HAYYHOTr0 METO/ia TO3HAHUs, TO €CTh CI0c0o0a MOTyUEHHUS
JIOCTOBEPHBIX 3HAHUU O MUPE.

OnHa W3 TIIaBHBIX 3a1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMpPEAIONaracT OBJIAJCHHE
CIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYTHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIC
JIOKA3aTeIbCTBA JIJIS TIOJYYCHUS BBIBOJIOB.

enn wusyuenus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
omnpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit denepanuu, peaM3yOIIHX
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOrPAMMBI,  YTBEPKIEHHON  pEHICHHEM



Komnernn MunuctepcTBa npocsenienus: Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadbps 2019 r. Ne TIK-4BH).
e n3yyenus pusuku:

NpUOOpETeHNEe WHTEpeca W CTPEMJICHHS OOYyYarolmuxcsi K HaydHOMY
U3YYEHUIO TNPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUN O HAYYHOM METO/Ie TIO3HAHUS B (HOPMUPOBAHHE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;
¢dbopMupOBaHrE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHsi OCHOB
CTpOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHrE TPEACTABICHUNA O PONU (U3UKHU ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE  TPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oynymien
npo¢eCCUOHATLHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOU, MOJTOTOBKA K
JanbHeieMy o0y4eH!IO B 3TOM HAMpPaBIICHUH.

JloCTH)KEHHE STUX Ieliel MpOorpaMMbl 0 (H3MKE HAa YPOBHE OCHOBHOIO
obrmiero o0pazoBaHus 00ECTIEYNMBACTCS PEIICHUEM CIEAYIOIINX 3a/4a4:

npuoOpeTeHre 3HAHUM O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX

NpuOOpETeHNE YMEHUI ONMUCHIBATh U OOBACHITH (DU3UUYECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PpEIICHUsS TMPOCTEUIIUX pacuy€THBIX 3alad C
UCIIOJIb30BaHUEM buznueckux MoJIeTIeH, TBOPUYECKHUX u
MPAKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHU HAOJI0IAaTh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble pabOTbl M OKCIEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpMaIe (Gpu3ndeckoro coaepkaHus,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX AOCTHKEHUAX (U3HUKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON AeATENHbHOCTH, CBI3aHHBIMU
C (U3UKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3NUECKON HAYKH.

Ha wm3ydenue ¢usuku (6a30BBIM YPOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIEro

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 kilacce — 68 4acoB (2 yaca B HeZIeN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezelno), B 9 kiacce — 102 vaca (3 vaca B HENEIO).

[Ipennaraemsiii B mporpaMMe no (u3MKe MepevyeHb JadbopaTopHbBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIA XapaKTep, YUUTENb JIETaeT BEIOOP MPOBEICHMUS



7ab0paToOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
00yyYaromuxcsl, CIUcKa AKCIEPUMEHTANIbHbBIX 3a/JaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYJapCTBEHHOT'0 3K3aMeHa 10 (hU3HUKE.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B NO3HAHUM OKPYIKAIOIIEero Mupa.

®usuka — Hayka O mnpupozae. SBneHus npuponpl. Ousznueckue SBICHUS:
MEXaHUYECKHUE, TETUIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenMuMHbL. M3mepeHue Quanyeckux BeluduH. Puznyeckue
npubopsl. [TorpenHocTs n3Mepennit. MexayHapoaHasi CHCTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3Yy4aloT MPHUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOrO
BOIPOCA, BBIJIBIDKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BICHEHHE
Habmomaemoro spienus. Onucanue GU3NIEeCKUX SIBICHUIN C TIOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHHM4YeCKHEe, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBIICHUSL.

2. ®usnueckue MpuUOOPHI M MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U(GpPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 1EHbI I€JIEHUS ITKAIbl U3MEPUTETHLHOTO TPUOOpAa.

2. M3MepeHue pacCTOSHUMN.

3. U3mepenne o0ObEMa KHJIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIBIX TE.

5. W3mepenue Temieparypbl NpH NOMOIIHM >XKHIKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCThH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OOJibllle BhICOTA
yCKa.

Pasnen 2. [lepBoHayasibHbIE CBeJeHNSI 0 CTPOEHNH BelIeCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepsl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBixkenne dactull BemiectBa. CBS3b CKOPOCTH JBUKEHHS YaCTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTENM M TBEPIBIX
(KkpucTayuMueckux) Teia. B3auMocBsi3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHhIX COCTOSTHUMN BOJIBI.

Hemoncmpauuu.

1. Habmionenne OpOyHOBCKOTO TBUKEHHUS.



2. Habmonenue nuddys3un.
3. HaOmonenue — sBiaeHu#l,  OOBACHAIOIIMUXCA  NPUTSHDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psiioB  (C  HCIOJNIBb30BaHUEM

dotorpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITH 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO TIPUTSKCHHSL.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnuueckoe JBHKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE [IBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.
SBneHue uHepuuMu. 3aKOH WHEpLUU. B3anMopaeicTBHe Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teln. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BelecTna.
Cunia Kak xapakTepucTUKa B3auMmozeicTBus Ten. Cuia ynpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpa. SIBJICHHE TSITOTEHUS U CUJa
TskecTH. Cria TsKeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMod. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbKEeHUs U TPEHUE NOKosA. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHne MexaHM4eCKOro JBMXKEHHUS Tea.
2. N3mepeHune cKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOnroneHue siBlIeHUs UHEPLIUH.
4. HaOmoieHre u3MeHEeHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Te.
5. CpaBHeHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cro)xeHue cuil, HalpaBJIEHHBIX 1O OJHOMN PSIMOI.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOI'O JIBIKEHMS (LIapHKa B KUIAKOCTH,
MOJIETH JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpemHEW CKOPOCTH CKONBXKEHHSI Opycka WM IIapuka o
HAKJIOHHOU IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OMbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca Teja U XapakKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hasnenne. CriocoObl YMEHBIIICHHS W YBEIMYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHsI raza OT o00bEéMa, Temmeparypwl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU W raszamu. 3akoH [lackams. [THeBmarnueckue
MaIHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT TIiyOuHBI. ['Hupocraruueckuii
napanokc. Coobmaromuecs cocynbl. [ uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aasieHue. IIpuumHbl CylecTBOBaHHUS
BO3yIIHOM oOonouku 3emiau. OnweiT Toppuuemnu. M3mepenune atMocdepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHus: aTMOCHEPHOTO TaBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITankuBaromas
(apxuMmenoBa) cuia. 3akoH Apxumena. [naanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH JAABJEHUS raza OT TEMIEPATYPHI.

[Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.
CooOmaromiuecs cocy/ibl.
['mapaBnuueckuit mpecc.
[TposiBnenue nericTBust aTMOC(EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI OT 00bEMA MOTPYKEHHON YacTH Tena
Y TUIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITANIKHUBAIOIIEH CUIIBI BECY BBITCCHEHHOU KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJ: IJIABAHUE WM MOTPY>KEHUE TEIl B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEN TeNa U AKUJKOCTH.
Jlabopamopnwie padbomost u onvimol.
1. HccnenoBanue 3aBHCUMOCTH Beca Tella B BOZE OT 00bhEMA MOTPyKEHHON B
YKUAJIKOCTh YaCTH TeNa.
2. OmnpeneneHue  BBITAIKMBAIOMIEH  CWJIbI, JCHCTBYIOIIEWM Ha  TEIO,
NOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEN CHUJIBI, JEUCTBYIOLIEH HA TEIIO
B JKMJIKOCTH, OT MACCHI Tea.
4. OmnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMA MOrPYKEHHOM B )KUJIKOCTh
YaCTH TeJa U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U

onpeieNIeHne €€ rpy30n0abEMHOCTH.

Pa3znen 5. PaGoTa u MOIIIHOCTD. DHEpPrus.

Mexanunueckast padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHnenre nmpaBuiia paBHOBECHS pbldyara K 0J10Ky. «3070Toe
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npaBmwio» mexanuku. KII1J[ mpocTeix Mmexanu3MoB. [IpocTeie MexaHU3MBI B OBITY H
TEXHHUKE.

Mexanuueckas dHepruss. KuHermueckas ¢ TOTEHIMAIbHAS SHEPIUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOi. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHHKE.

Jemoncmpayuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenue pabOTHI CUIIBI TPEHHSI TP PABHOMEPHOM JIBI)KCHHH TEJIa TI0

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECUS pblyara.
3. H3mepenue KII/] Hak1OHHOM IIJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXaHUYECKOW JHEPIUH.
8 KUIIACC

Pazneu 6. TensioBble siBJICHUS.

OCHOBHBIE€ TIOJOXEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mopenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmmueckue u amopdubie tena. OObsiCHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KHHETUYECKON TEOpUH.
CmaurBaHU€ M KanWUISIpHBIE sIBeHUS. TerioBoe paciupeHue U cxxaTue.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOT'O JIBUKEHUS
yactull. BayTtpenHsss sHeprus. CnocoObl W3MEHEHUs BHYTPEHHEH SHEPIrumu:
TeIIonepeaava u coBepiieHne padboTel. Busl Temionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIMSI, U3TTyUYCHHE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBa. 1eIio0OOMEH U
TEIJIOBOE paBHOBecHMe. YpaBHeHHWE TeruioBoro ©Oananca. [limaBinenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAas TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHUS OT aTMoc(epHOro
JIaBJICHMUS.

BnaxnocTe BO31yXa.

OHeprus TOIUIMBA. Y IE€NbHAS TEIUIOTA CTOPAHUSL.

[Tpunimner pabotsl TerioBbix jaBurarenei KIIJ[ TeruioBoro npuratens.
TerioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHHUS M MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenune nuddyszun.

Habmronenue siBneHnii cMauMBaHUs U KaMWIISPHBIX SIBJICHUU.
Habmronenue TermioBoro pacmpeHus Te.

N3MeHeHne naBieHus rasa Mpyd U3MEHEHHMH 00bEMa W HarpeBaHUU HWJIU
OXJIaXKICHUU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenaymn.

OxnaxxaeHue Ipyu COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHuN padOTHl BHEITHAMH CHJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN PAa3IUYHBIX BEILIECTB.
Habmronenne xuneuus.

Habmroierre nocTostHCTBa TeMIepaTyphl IPH TUTaBICHHUH.
Mopaenn TEIIOBEIX IBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO JTEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel 0 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUAKOCTEH WU
TBEPABIX TEIL.

Ornpenenenue AaBiICHUs BO3yXa B OaNIOHE MITIPUIIA.

OneITBl, EMOHCTPHUPYIOUIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEBAHMS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenne wu3MeHeHUss BHYTPEHHEH »HHEpruM Tella B pe3ylibTare
TEIUIoNepeaay U padOoThl BHEIIHUX CHJI.

WccnenoBanue sBICHHUS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOAHOW U
ropsityeui BOJbI.

Onpenenenne  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOJOW  IpHU
TEII0O0OMEHE C HArPEThIM METAUTMYECKUM LUIUHIPOM.

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHUsl.

OrnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenne yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Paznen 7. Dnekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa siekTpuyeckux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Tel. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TET OT BEJTUYUHBI 3aPsJI0OB U PACCTOSHUSI MEXKTY TETIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh anekTpudeckoro mnois. IIpuHuummn
CYMEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SJIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUJIKOCTSIX U razax.

Onektpuueckags uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBieHHE MPOBOJHUKA. Y ACIBHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH OMma
IUI4 yyacTka nenu. [lociieqoBarenbHOE U napaaiieabHOE COEAUHEHNE MPOBOHUKOB.

PaGora u MOMIHOCTH dJIEKTpUYECKOrO0 ToKa. 3akoH Jkoyns—JleHna.
DJIEKTPUUECKUE LIETIH U MTOTPEOUTENH IEKTPpUUECKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3auMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarHuTHOe 1oje 3eMJIM W €ro 3HadyeHue s Ku3HU Ha 3emiie. OnbIT
Opcrenaa. MarauTHoe MoJie JIEKTPUIECKOro Toka. [[pumMeHeHne 3J1eKTpOMarHuToB
B TeXHUKE. J[eMCTBME MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOIBUTaTEIb
MOCTOSIHHOTO  ToKa. Mcronb3oBaHHWE AJICKTPOJABUTATENIEH B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue daeKTpoMarHuTHON uHAyKIuU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3aLUs TEN.
JIBa poaa 3JIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apS)KEHHBIX TEJI.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOMNA.
DJIEKTPOCTATUYECKAST MHAYKIIHSL.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.
[IpoBOIHHMKY Y THAJIEKTPUKHU.
MopaenrpoBaHue CHIOBBIX JIMHUM 3JEKTPUUYECKOTO OIS
HcTouHMKM TOCTOSSHHOTO TOKA.
JIeCTBUA 3JIEKTPUUECKOrO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BBbIM pa3ps.
. I3mepeHnue cuiibl TOKa aMIEPMETPOM.
. I3MepeHnue 3JIeKTPpUYECKOro HanpsKeHUs. BOJIbTMETPOM.
. PeocTat u mara3uH COpOTUBIICHUM.
. BzaumopencTBre moCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MMOJIIOCOB MarHuTa.
. MonenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

O L o

R R R R R R R R
N OO A WN R O



18.
19.
20.
21.
22.
23.
24,

25.

OnbIiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTaATENb MTOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnebiTer @apanes.

3aBUCUMOCTh HAIpPaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHMSI.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomsl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOJMIONCHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH W Tpu
CONPHUKOCHOBEHHH.

UccnenoBanrie neWCTBUS DJIEKTPUYECKOrO TOJISI HAa NPOBOJHHUKUA U
TUAIEKTPUKH.

COopka u npoBepKa padoThI JIEKTPUYECKOHN 1[ENU MTOCTOSHHOIO TOKA.
N3MepeHue u peryInpoBaHUe CUIIbI TOKA.

N3MepeHue u peryiupoBaHie HATPSAKEHUS.

WccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 Pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro [JIUHBI, MUIOHAAU MONEPEYHOTO
CeUYeHHUs U MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUN IpU MOCIEN0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ajis CWIbl TOKa MPU MHapaJICILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
Omnpenenenve MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIJIBI TOKA, MAYIIETO Yepe3 JAaMIIOYKY, OT
HaIpS)KEHUS Ha HE.

Onpenenenue KII/] narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/ICUCTBUS MOCTOSTHHBIX MarHUTOB.
N3yyenue MarHuTHOTO MOJISt MOCTOSIHHBIX MAarHUTOB MPHU UX 00bEIMHEHUN
U pa3JICJICHUN.

HccnenoBanne neicTBUA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYyIIKU C TOKOM U MarHUTa OT CUJIBI TOKA W HAITPaBJICHUSI TOKA B KATYIIIKE.
N3ydeHne 1ercTBUss MAarHUTHOT'O TIOJISI HA MIPOBOJTHUK C TOKOM.



19. KoHCTpyHpOBaHUE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHON YCTaHOBKH.

21. OnBITBI IO HMCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUH 3HAYEHUS M HANPAaBICHHUS HWHAYKIIMOHHOIO

TOKA.
9 KIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe nABwkeHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXAHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHEHHOE
nBxeHne. HepaBHoMepHOe npsiMosinHETHOe nBMkeHue. CpelHsisi U MTHOBEHHas
CKOpOCTH TeJia TP HEPABHOMEPHOM JABHKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMonivHelHoe JBikeHue. (CBoOogHOE
nagenue. OnbiThl ["anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmonm m dactota obOparieHus.
JIuneitHas u yriaoBasi CKOpOCTH. L[eHTpocTpeMuUuTenbHOE YCKOPEHHUE.

[Tepsbiii 3akoH HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akon HerotoHa.
[IpuHIMIT CynEpHO3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPeHUsI CKOJIbKEHUS, CHJia
TPEHHUS TTOKOSI, APYTHE€ BUIbI TPEHUS.

Cwia TsSKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHS. Y CKOpPEHHE CBOOOJIHOIO
nageHus. J[Bmxenue mianer BOokpyr ComHua. IlepBasi kocMuueckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOoe Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHusA. MOMEHT cuiibl. LIEHTp TaKECTH.

Nmnynec Tena. 3menenue mmnyinbca. IMIynbe CHIIbl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHMUE.

MexaHnuueckass paboTra ¥ MOIIHOCThb. PaboTa cuil TsDKeCTH, YNpPyrocTH,
Tperus. CBsA3b dHepruu U padothl. [loTeHManbHas SHeprus Tesa, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMiIH. lIoTeHIIManbpHas s3Heprus cxaTou npyxuHsl. Knunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPIMHU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPIUHU.

Hemoncmpayuu.

1. HalmroneHne MexaHWYECKOTro ABMIKEHUS Tela OTHOCHTEIHLHO Pa3HBIX TeEll

OTCYETA.
2. CpaBHeHME TyTE€Hd W TPACKTOPHUM NBMKEHHS OJHOIO U TOrO K€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCYETA.
N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUS.
4. HccnepoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
Habmronenue aBukeHus Tea 1no OKpy>KHOCTH.



8.
9.

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

Ha6monenne MmexaHnuecKux SBICHHM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHHS Tela OT Macchl Tela W JEWCTBYIOLIEH HAa HErO
CHUJIBI.

Habmronenue paBeHcTBa CUIJI PU B3aUMOICHCTBUM TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua umirynbca npu B3aMMOACHCTBUU TEIL.

[TpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUH TEJI.

CoxpaHeHue UMITyJIbCa MPU HEYITPYTOM B3aUMO/ICHCTBHM.

CoxpaHeHue UMITyJIbca Ipy a0COIIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmtonenme peakTHBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUIECKON IHEPTUHU TIPH CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTHUU MIPU IBUKECHUU Te€Ja MOJT IEUCTBUEM
PYKHAHBI.

Jlabopamopnwie padbomost u onvimet.

1.

10.

11.

KonctpyupoBaHnue TpakTa aJjis pa3roHa W JajlbHEWIIEro paBHOMEPHOTO
JBIDKCHUS TIAPUKA WU TEIEHKKH.

Ornpenenenue cpeqHed CKOPOCTH CKOJBXEHUs OpycKa WIM JBUKEHUS
[IapyKa 1o HaKJIOHHOMW IJIOCKOCTH.

OrmnpeneneHue yYCKOpEHHsl Tejda MPU PaBHOYCKOPEHHOM JBIKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KEHHUH 0€3 HauyaJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Omnpenenenue kodpPuiieHTa TPEHUS CKOIbKEHUSI.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHUIIBI TPEHHSI P PABHOMEPHOM JIBIDKCHHH TEJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CWJIBl YIOPYrOCTH TpU TOIBEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJIBIIKHOTO U MOJABUKHOT'O OJIOKOB.

N3yueHne 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue KoJe0aHUA W BOJIHBI.



KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epro/,
4acToTa, aMIUINTyAa. MaremMaTH4ecKuil U NpYKUHHBIA MasATHUKHA. lIpeBpamenue
SHEPruu MpH KoJieOaTEIbHOM JIBUKEHUU.

3aryxatonue — koneOaHud.  BoiHyxkaeHHole — kosieOaHus.  Pe3oHaHc.
Mexanuuyeckue BoJiHBL. CBoilcTBa MeXaHMYeCcKMX BOdH. IIpomonbHble U
NONEpPEYHbIE BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€  pacnpOCTpPaHEHUS.
Mexannyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosieOaHUM Tel IMOA JEUCTBUEM CHJIBI TSIHKECTHU U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
Halntonenue BeIHY X AE€HHBIX KOJIEOAHUI U PE30HAHCA.
PacnipocTpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HaGtonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
Jlaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MepUoJa KoyueOaHW MaTeMaTUYeCKOro
MasTHHKA.

2. OmpezeneHue 4acTOThl M IEpHOA KOJIeOaHUH MPY>KUHHOI'O MAaATHHKA.

3. HccnepoBanue 3aBUCHUMOCTH NEpHOJa KOneOaHUU MOJIBEIIEHHOIO0 K HUTH

rpy3a OT JJUHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH TEpUOIa KONeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOIeOaHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT MaccChl Ipy3a.

6. OmbITHI, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Tepuoia  KoneOaHwid
MPY>KUHHOTO MAasITHUKA OT MACCHI TPy3a U )KECTKOCTH NPYKUHBI.

7. V3MepeHue ycKopeHusi CBOOOIHOTO MajeHUs.

Paspges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHUTHOE  ToOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHBIX BOMH. lllkanma snekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie padbomost u onvimel.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOLIBI0 MOOWJIBHOIO
TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHUS.

JlyueBass  Mmopmens  cBera.  Mcrounumku ~— cBera.  IIpAmonmHEnHOE
pacrpoctpanenue ceera. 3atMeHus ConHua u JIynsl. Otpaxenue csera. Ilimockoe
3epKajio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcrnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKHUX CBETOBOAAX.

JIunza. Xox nydeit B tuH3ze. OnTudeckas cucreMa goroariapara, MUKpOCKOIa
u Teneckorna. ['1a3 kak ontudeckas cucrema. biim3opykocTs U 1allbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croekTp. Omnbitel HptoTona. Crnoxkenue
CHEKTpalbHBIX IBETOB. Jluciepcus cBera.

Hemoncmpayuu.

[IpsamonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIMYKIJIOM 3€pKajax.
[Ipenomnenue cpera.

Onruueckuil CBETOBO/I.

Xox nydeld B cCOOMpAroIel JTUH3E.

XoJ1 Ty4el B pacCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunmun aeictBus doToammapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens riasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.
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12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX 1IBETOB.

Jlabopamopnuie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyya OT yria
naJIeHus.

2. M3ydeHue XxapakTepuUCTUK U300pakKeHUs MPeIMeTa B TIOCKOM 3epKaJie.

3. HMccnenoBanue 3aBUCMMOCTHU yTJia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIIO».

4. TlomyueHnue n300pa’keHHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Ornpenenenre POKyCHOTO PacCTOSHUS M ONTHYECKON CHJIBI COOMparoIieit
JIUH3BI.

6. OTNBITHI 1O Pa3I0XKEHUIO OETIOT0 CBETA B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPHU WX HAOJIOJCHUU uepes
I[BETOBBIC (PUIIHTPHI.



Pa3nea 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3zeppopna u mimanerapHas mozenb atoma. Mogens atoma bopa.
Ucnyckanue u nornoieHue ceera aroMoM. KBaHThl. JInHeiuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6era- u raMma-usnyuenus. CTpoeHre aTOMHOTO
saapa. Hykionnas wmoxpens aromHoro sapa. W3orombsl.  PaamoakTuBHBIE
npespaienud. [lepuon nonypacnaaa aTOMHBIX A1Ep.

SnepHble peakuuu. 3aKOHbI COXpPAHEHUsS 3apsAJOBOTO U MACCOBOTO YHCET.
DOHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3Hepruu. Peakuum cuHTe3a U
nenenus anep. Ucrounuku sueprun ConHIla U 3BE3].

Anepnas sHepreTuka. JleWCTBUA paJUOAKTUBHBIX HU3JIYYEHUU HA >KUBBIE
OpraHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIYyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3IMYHbIX Ta30B.

3. CmekTp BOomOpoaa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka HOHU3HPYIOIIUX U3TyYEHUH.

6. Peructpaius uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimel.

1. HaGnroneHue CIIONIHBIX M IMHEWUYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTHHM YACTHUIBI 1O TOPMO3HOMY

nytH (1o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IHoBTOpPUTEILHO-00001IAKO M MOAYJIb.

[ToBTOpHUTETHEHO--0000MIAIONTUH MOAYITH TIPEIHA3HAYCH JIJIsI CUCTEMaTH3aIuu
1 0000IIIeHUS TPEAMETHOI'0 COIEp>KaHUs U OMbITA EATEIbHOCTH, TPUOOPETEHHOTO
Opy M3YYEHUH BCEro Kypca (PU3MKH, a Takke Il MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY AK3aMEHY 10 (pu3MKe Mg 00ydarommuxcs, BBIOPABIIUX 3TOT
y4€OHBII MpeamerT.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIeSITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pPEe3ylbTaTOB  00y4deHus, GopMHUpYyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB MCCJICIOBAHUS
SABJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3mueckue
SBJICHUSI, TPUMEHSS T[OJYyYEHHBbIE 3HAHMS, pemaTh 3aJa4d, B TOM YHCIIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbLHBIE.

[IpuHIMIIHANBEHO AEATENBHOCTHBIA XapaKTEP JAHHOTO pa3/ieiia peaiIn3yeTcs 3a
CYET TOr0, YTO OOYYAIOIIMECS BBITIOIHSIOT 3a/IlaHUsI, B KOTOPBIX UM TIpejiaraercs:



Ha OCHOBE TIOJYYEHHBIX 3HAHWU paAcCHO3HABaTh M HAYYHO OOBACHATH
(u3nyecKue sIBICHUS B OKPY KoLl MPUPOE U OBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YuUCIIe I IPOBEPKU TMIIOTE3 U ITOJIYYEHUs TEOPETUUECKUX BBIBOZOB;
OOBSICHATh Hay4yHbl€ OCHOBBI HamOojee BaKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTHYECKOTO MUCTIOJIBb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHS BCEX MU3BECTHBIX BHUIIOB
JHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue (u3NKM HA ypOBHE OCHOBHOIO OOHIEro oOpa3oBaHMs HANPABIECHO

Ha JIOCTMXKEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynpraTe n3ydeHuss GuU3NKHA Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuaromierocsi 6yayT copMHpOBaHbI CIAEAYIOUINE JIUIYHOCTHBIE PE3YNbTATHl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

— IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3NYeCKOW HayKU;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHYKCHHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
(1176370978

— OCO3HaHHME BaXXHOCTU MOPAIbHO--3TUYECKUX TMPUHIIUIIOB B JESITEIHLHOCTU
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUECKUX KadeCTB (M3MUECKOW HAayKd: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, Ba)XHEHIIEH COCTABIISIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NEeATENbHOCTH;

S) ¢opmupoBaHusT  KYJbTYPbl 3A0POBbA H  JIMOLUMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTHM O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBHJI OE30MacHOr0 IOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUYECKUM M TEIJIOBBIM OOOpPY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(OopMUPOBAaHHOCTH HABBIKA Pe(IIEKCUU, IPU3HAHKUE CBOETO MPaBa Ha OIMIUOKY
Y TAKOr0 JK€ MpaBa y IPyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



— AKTUBHOE ydYacTHE B PEIICHUU MPaKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alyy, TropoAa, Kpas) TEXHOJOTMYECKOU u
COIMAIbHOM HAMPABJICHHOCTH, TPEOYIOIIHX B TOM YUCIIC U (PU3UUECKUX 3HAHUI;
e — MHTEPEC K MPaKTUYECKOMY H3YUYCHHIO TPO(ecCHii, CBSI3aHHBIX C (DU3UKOIA;

e 7)3KO0JIOrHYECKOr0 BOCIIUTAHUSA:

e — OpUEHTalMsS Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PEIIeHHs 3a7ad B
007acTH OKpY’XKaIoIeW Cpeabl, IUIAHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEACTBUN JIJIs1 OKPYKAIOLIEN CPEbI;

e — OCO3HaHHME TJIOOAJTBLHOIO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTed X
pelieHus;

e 8) amanTanMM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJBHOM M NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
MPOEKTOB (M3UYECKOW HAMPaBICHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYruX;

e — TIOBBIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
NeSATeNIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHWI, B TOM YHUCIIE POPMYIHPOBATH
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME JNe(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCTU
buzuKy;

e — IUIAHUPOBAHHWE CBOETO PA3BHUTHS B TNPUOOPETEHUH HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIIECTBA U
HYKOHOMHKH, B TOM YUCJIE C UCTOIb30BAHUEM (PU3NYECKUX 3HAHUIA;

e — OIIGHKA CBOUX JIEUCTBUH C Y4ETOM BIMSHUS HA OKPYXKAIOIIYIO Cpenay,

BO3MOYKHBIX TJIOOATBHBIX ITOCIEICTBHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHus mporpaMmel 1o (pr3uKe Ha YpOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y oOyuyaromerocs OyayT copMHUpoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHbIC YHUBEPCATbHBIC yUeOHbIE TEUCTBUS,
KOMMYHHUKATHBHBIE  yYHHBEpCaJIbHbIC  Yy4YCOHBIC  JICUCTBUS,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1€l CTBUSA

Ba3oBble Jjorunueckue JeicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(siBIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBI MPHU3HAK KJIaCCHU(PUKAIINHA, OCHOBAHMS JIJIS
000O0IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX 1 HAOJIFOICHHUSIX, OTHOCAIINXCS K (PU3UICCKUM SBIICHUSM;
BBISIBIISATh TPUYUHHO--CJICICTBCHHBIC CBS3M TPU HM3YYEHUH (U3UUECCKUX
SIBJICHUM Y TIPOIIECCOB, JIETIATh BBIBOJIBI C UCTIONH30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX yMO3aKIIOYEHUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKHUX BEJIMYNH,

CaMOCTOSTEIILHO BEIOUPATH CITOCO0 pelieHus yueOHOH (pr3udecKoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BApMAaHTOB pEIICHUsS, BBHIOOP Hambosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBare/IbCKue JeHCTBHA.

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCIEPUMEHT, HEOOIBIIOe WCCIENOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEIEHHOIO HAOIIOAEHHUS, OIIbITa, UCCIEOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmanmei:

NPUMEHATH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE 1
orOope WH(pOpPMAIIMM WIA JAHHBIX C Y4E€TOM MPEMIOKEHHOW Y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIM W WUTFOCTPUPOBATH peIlacMbie 3aJayll  HECIOXHBIMHU
cXeMaMHu, TharpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B X0A€ OOCYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYk IaeMOi TEMBI U
BBICKA3bIBaTh WJIEW, HAIlleJICHHBbIC HAa pEIICHHE 3a/Jayd M TOAJCp KaHHe
0J1ar0’KeIaTeIbHOCTH OOIIEHUS



COMOCTABISATh CBOU CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jyanora, OOHapyUBaTh Pa3Inyve U CXOJICTBO MO3ULINNA;

BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEJCTABIATh PE3YNbTATHI BHIIOIHEHHOTO (PU3NUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHAHOW U MHIUBUIYaIbHOM
paboThI MpU PEIIeHUH KOHKPETHOU (PU3NYECKO MpOoOIeMBbl;

IIPUHUMATh LIEJIM COBMECTHOW JAESTENIBHOCTH, OPTaHU30BBIBAThH JIEHCTBHSI
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOoJid, OOCYXKAaTh IPOLECCH U
pE3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTasi KAYECTBEHHOI O pe3yJbTaTa 1o
CBOEMY HAIIPaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C IPYTHUMH YWICHAMU
KOMAaH/Ibl;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOIEUCTBHUS.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyAIUsX, TPEOYIOIINX
JUTS petieHust (PU3UIEeCKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3JIMYHBIX IMOAXOAAX MPHUHATHS  PEUNICHUN
(MHIUBUAYAIbHOE, TPUHATHE PEIICHUS B TPYIINIC, MPUHATHE PCIICHHMA
TPYIIIOi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pPeIIeHUsT PU3NIECKON 3a1a9U WIIN
IUTaHA WCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IpeijlaraeéMbic BAPUAHTHI PEIICHUIA;
JieNnaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IVICKT:

JIaBaTh AJICKBAaTHYIO OLICHKY CUTYyallUH U TIpeyiaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTWXKEHUA  (HEIOCTHKEHHUS) PE3yJIbTaTOB
JeSITeTbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO  HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMUBIIMXCS CHUTYyallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OLIEHWBATh COOTBETCTBHUE PE3YJIbTATA LICJIM U YCIOBUSM;

CTaBUTh ce0sl HA MECTO IPYTOro YeJ0BeKa B XO/I€ CIIOpa WM TUCKYCCUH Ha
Hay4YHYI0 TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;



MPU3HABATH CBOE MPABO HA OMMOKY MPU perIeHUU (PU3UIECKUX 3a/1a4 WU
B YTBEPKAECHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO JIPYTOro.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenust B 7 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHYECKHE  SBIICHHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBW)XEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSMOJIIMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAs
cuJa, nedopManus (ympyras, IJ1acTUYECKasi), HEBECOMOCTb,
COOOIIAIOIIMECS COCYABL;

paznuuath siBieHus (nauddysus, TEIoBOE NBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TENl C 3aKPEIUIEHHON OChIO
BpallleHus, Nepeaya JaBaeHus TBEPABIMU T€IaMU, KUJKOCTSIMU U Ta3aMu,
aTMoc(pepHOE J1aBlieHUE, IUIaBaHHWE TeJ, MPEBPAILIECHUS MEXaHUYECKOU
SHEPTHH) IO ONHUCAHUIO UX XAapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (U3MYECKUX  SBJICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JBWKCHHS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEXHBOU
NpUpoJie, NCUCTBUE CWIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHE PHIO, pblYaru B
TEeJe YeJoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3UUYECKUX SIBJICHUIA;
OIHCHIBATh M3yYCHHBIC CBOMCTBA TEN W (PU3UUYECKUE SIBICHHS, UCTIONb3YS
buznyeckre BeIMYNHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMsl, My Th,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTrOCTH, CUJia TSXKECTH, BEC TeJa,
cujia TpEHUs, AaBjieHue (TBEPIOro Tena, KUJKOCTH, I'a3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHH4yecKass padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIUEHT TMOJE3HOr0 JEUCTBUSI MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJIbHAST JHEPrusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3HUECKUil CMBICT UCTIONB3YEMbIX BEIHUHH, UX 0003HAYCHUS U €IHHUITBI
bu3NUeCKUX BENWYMWH, HAXOMWTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;



XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUsI CUll (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUS pblyara (0i10kKa),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON
SHEPruM, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIMCBHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHMS, IPOLIECCH] U CBOICTBA TeJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMii IPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO--CIICICTBEHHBIE CBSA3HM, CTPOUTHh OOBsICHEHUE n3 1-2
JIOTUYECKUX IIAaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PUIMYECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anadyd B |—2 JEHCTBUSA, MCIONB3YS 3aKOHBI U
(GopMybl, CBA3BIBAIOUIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHaIW3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJBI M MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC JJIsl PEHICHUS 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJTY9eHHON (DU3UIECKOMN BEITMYUHEI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEIIUTh NpH MOMOUIA
(bu3HUeCKX METO0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEIAThH IIPOBEPIEMOE
IIPEAIONOKEHNE (TUIIOTE3Y ), pa3INyaTh U HHTEPIIPETUPOBATH IOy YEHHBIH
pe3ysibTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITA, JIeJdaTh BBIBOABI IO €ro
pe3yapTaram;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
¢bu3nyecKux CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPETOT0KEHUS,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOIO 000PY/10BaHUs, 3alUChIBATh X0
OIbITa U (POPMYJIHPOBATH BHIBOABL;

BBITIOJIHATh MPSAMBIE W3MEPEHUS PACCTOSAHUS, BPEMEHH, MAacCChl Tela,
00béMa, CUIBl U TEMIEpPaTypbl C UCHOJIb30BAaHHUEM AaHAJOTOBBIX U
UppPOBbIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUsA MPHOOPOB C YUYETOM
3a/TaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MIPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3UYECKOW BEIMYUHBI OT
JpYrod € HCIOJNb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JIBMKYILETOCS TEJNA OT BPEMEHU JBUKEHUS TEIIA, CUIIbI TPEHUS
CKOJIbKEHHSI OT Beca Tejla, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAU CONPUKOCHOBEHHMS TEJ, CUIIbI
YOPYTOCTA OT YUIMHEHHS MPY>KUHBI, BBITAJIKHUBAIOIIEH CHUJIBI OT 00bEMaA
MOrPYKEHHOM YaCTHU TeNa U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
IUTaBaHUS TEJl, YCIOBHMI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCJIEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh M3MEPEHUs], CIeAysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TONYYCHHOH 3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BHUJE
MPENJIOKEHHBIX TAaOMUI[ W TpaduKoB, AeNaTh BBIBOJALI MO PE3yJbTaTam
UCCIIEIOBAHMS;

NPOBOANTh KOCBEHHBIE H3MEpEeHHs] (DU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTH U TBEPAOTO TeJa, CUJIa TPEHHSI CKOJIBKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKHUBAIOIIAs CHIa, JEHCTByIOLlas Ha MOTPYKEHHOE B
KUIKOCTh  Tello, KOA((UIIMEHT TMOJe3HOro  JEHCTBHUA  MPOCTHIX
MEXaHU3MOB), CJIEAys NPEUIOKEHHOW WHCTPYKLMHU: TMPH BBHIMOJIHEHUU
U3MEPEHUI COOMpPATh JKCIEPUMEHTATBHYI0 YCTAaHOBKY U BBIYHCIATH
3HaYeHHE NCKOMOU BEJTMUYHHBI;

co0JII01aTh MpaBUiIa TEXHUKU OE€30MacHOCTH NP padoTe ¢ 1abopaTOpPHBIM
000Opy/10BaHUEM;

yKa3blBaTh MPUHLMUIBI JAEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAOIIMecs COCYIbl, Oapomerp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOIMCTB C OMOpPOM HAa HX ONucaHus (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THIPAaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUI U HEOOXOAUMBbIE PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTH  HHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU s obecriedeHusi 0€30MacHOCTH TP OOpallieHnH ¢ MpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS M COOJIIOICHUSI HOPM
HKOJIOTMYECKOTO MOBEACHHSI B OKPY KaloLel cpefie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIHNXCSA
3HAHUM U TyTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACISATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

UCIOJIb30BaTh MPHU BBIMOJIHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JIUTEpaTypy GU3NUECKOro COAEpKaHusl, CIIPAaBOYHbIE MaTEPHAIIbI, PECYPChI
cetu UuTepHer, Buagerb npuéMaMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM



quCIie MyOIMYHO IeTIaTh KpaTKUe COOOIIEHHS O PE3YJIbTaTaxX MPOSKTOB WITH
y4eOHBIX MCCJIEAOBAHUM, MIPU 3TOM IPaMOTHO HCMOIL30BaTh M3y4YEHHbIN
MOHSATUMHBIM anmapat Kypca (PU3UKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTALNEN;

IIPU BBITIOJTHEHUU YYCOHBIX IPOCKTOB M MCCIICIOBAHUN pacIlpeaensiTh
O0SI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICAUTh 3a BBIMIOJIHECHHEM IUIaHa JASUCTBHM, aJeKBaTHO OIICHHUBATH
COOCTBEHHBIH  BKJaJA B  JCATENBHOCTh  TPYIIIBI, BBICTPAaUBATh
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xon1y o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJ, TEIIOBOE JIBH)KEHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIUNINYECKUE U
amop(HbIE TeNa, HACHIIIEHHBI M HEHACHIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss DJHEPrus, TEILUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUYECKUNA 3apsill, IEKTPUUECKOE I10JIE, TPOBOJHUKU
U AUDJIEKTPUKH, IOCTOSIHHBIA 3J1EKTPUUYECKUI TOK, MATHUTHOE TOJIE;
pas3nuyarh SABJICHUA (TEIIOBOE pAcUIMPEHHE U CXKaTue, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHME, KAIWILISAPHBIC SIBJIICHUS, UCIIAPEHUE,
KOHJICHCAllUsl, IUIaBJICHUE, KpUCTalau3auus (OTBEpJEBaHUE), KUIICHHE,
Teruionepeaayda (TermIonpoOBOJHOCTb, KOHBEKIIMS, U3IIy4EHHE),
AIIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasE MHIYKIUS)
[0 ONHCAHMIO KX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE HM3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KanWULIPHBIE SBJIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoze, usiydeHue ConHua, 3amep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pazoBaHHE pOCHI, TYMaHa, UHEsI, CHETa, SJIEKTPUUECKUE
SBIIEHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apei MoI0COB, pOJIb MATHUTHOI'O MOJS JUIsl )KU3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM IEPEBOAUTH IPAKTHYECKYHO 3a/1ady B
yueOHYI0, BBIIENATh CYLIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PUINUECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
bu3nueckne BEIUMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPrusl, KOJIMYECTBO
TEIUIOTBI, yJeldbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJAEIbHas TEIUIOTa



IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHMsl TOIUIMBA, KOA((UIMEHT MONE3HOr0 JACUCTBUS TEIUIOBOM
MAIlHBI, OTHOCUTEIbHASI BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsl, CUJIa
TOKa, DJJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHHWE IMPOBOJHUKA,
yII€JIbHOE CONPOTUBIIEHUE BELIECTBA, pad0Ta U MOILTHOCTh AJIEKTPUIECKOTO
TOKa), MpU ONHCAHUU TNPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS U €UHULBI (DU3UYECKUX BEITUYUH,
HaXoAUTh (POPMYIBbI, CBSA3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYMHAMH, CTPOUTH TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEN
(U3UYECKHUX BEJIMYNH,

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIONBb3Yys OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOpUHU
CTPOEHUS BEIECTBA, MPUHLUII CYNEPHO3UIUU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsa, 3akoH OMa i yyacTKa LenH, 3aKOH
Jxoyns—Jlenna, 3aKOH COXpaHEHUsI SHEPTUHU, IIPU ITOM JaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3aIMMChIBATH €M0 MAaTEMATUYECKOE BHIPAXKECHHE;
OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOI'O XApAKTEPA: BBIABIATH
MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTHYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemate pacu€THbIE 3adadyd B 2-3 JEUCTBUS, HCHOJIb3Yys 3aKOHBI H
dbopmMybl, CBsA3BIBalONIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIIOBHUS 3aJayd 3allMChIBATh KPATKOE YCIOBHE, BBIABIATH HENOCTATOK
JaHHBIX IS pEUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI M (POPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacCUYEThl U CPaBHUBATH
MOJIYYEHHOE 3HaUeHHUE (PU3NUECKOI BEIMUMUHBI C U3BECTHBIMU JaHHBIMH;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3HYECKMX METOAOB, HCIIONb3YSl OMNHCAHUE MCCIENOBAaHUSA, BBLACIATH
IIPOBEPSIEMOE  IPEAINONIOKEHUE, OLEHUBATh IPAaBUIBHOCTH IIOPSAJKA
IIPOBEICHUS UCCIIEA0BAaHUS, A€1aTh BIBOBI;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WU
(u3HYECKUX CBOWCTB TeJ (KaNWUISIPHBIE SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0bEma, TeMrneparypbl, CKOPOCTH MpPoLlecca OCTHIBAHUS U
HarpeBaHHWs MpPH U3IYYEHUH OT [BETa MU3Tydaromiel (MOTJIONIaroNIeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
momaan €€ TMOBEPXHOCTH, JJIEKTPU3AlMUs TEI W B3aUMOJICHCTBUE
DNEKTPUYECKUX 3apsANIOB, B3aWUMOJCHCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJn3alMsl MArHUTHBIX IIOJI€W IIOCTOSHHBIX MArHUTOB, JIEUCTBUS



MarHUTHOrO MOJS HAa NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBaTh
IpoBepsAEMbIE MPEANON0KEHUSI, COOMPATh YCTAHOBKY M3 MPEIIOAKEHHOT O
000py0BaHMs, OMKCHIBATH XOJI OMbITAa U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATH MIPSIMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIbHOU BIAXKHOCTHU
BO3/lyXa, CWJIbl TOKA, HANpPSKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpoB U JATYMKOB (PU3NYECKUX BEIUYUH, CPaBHUBATH PE3YJIbTATHI
U3MEpPEHUN ¢ yu4€TOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH;

IPOBOJNUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
IpYyrod C  HUCHOJb30BaHUEM MPSAMBIX  M3MEpPEHUM  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUsI U YJIEJIbHOIO COITPOTHUBIICHUS BELECTBA POBOJIHMKA, CHUJIBI TOKA,
UAYWIEro 4epe3 MpPOBOJHHMK, OT HANpsKEHHs Ha  IPOBOJHHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yabTaThl MOTYyYE€HHON 3aBUCUMOCTH B BHJIE Ta0IHII U TPapUKOB, J1E1aTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUsd (PU3ndYecKux BeaUuuH (yaelbHas
TEIUNIOEMKOCTh ~ BEIIECTBa, CONPOTHUBIECHUE NPOBOAHMKA, padoTra W
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUU, U
BBIYHCIIATH 3HAUEHHUE BEJINYUHBI,

COOMIOZIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHLMIBI  JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMHUCAHUs (B TOM YHUCIIE: CHCTEMa
OTOILIEHUS] JOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIIEPMETp, BOJIBTMETP,
CUETYMK DJIEKTPUYECKOM SHEPIHH, 3IJIEKTPOOCBETUTENIBHBIE IPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOPHI (mpumMepsl), AIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATEINb IIOCTOSIHHOTO TOKA),
UCTIOJBb3YSl 3HAHHUA O CBOWCTBAxX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIE
puOOPHI MO CXEMaM U CXEMATHUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHEITO CrOpaHMS,
ANEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKHUX LEMenl C
MOCJIEIOBATENbHBIM U TAPAJIJICIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHbIE 0003HAYEHHS 3JIEMEHTOB IEKTPUUECKUX LENeil;



NPUBOIUTH  MpuUMEphl  (HAXoauTh  MHMOpPMAIMI0O O  TpUMEpax)
MPAKTUUYECKOIO0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JIJIs1 oOecrieueHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3/I0POBBS M COOJIIOICHHS] HOPM
HKOJIOTHUYECKOr0 ITOBEJECHUS B OKPYKAIOLIEH CPEE;

OCYHIECTBJISITh MOUCK HHPOpMaNUM  (PU3UYECKOTO COACPKAHUS B
HNutepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX HICTOYHUKOB BBIACIATh HHPOPMAIIHIO, KOTOPAs SIBIISETCS
MIPOTUBOPEYUBON WM MOXKET ObITh HETOCTOBEPHOM;

MCII0JIb30BaTh MPU BBINMOIHEHUH YY€OHBIX 3aJJaHU HAyYHO--TIOMYJISIPHYIO
JIUTEPaTypy HU3NUECKOro COAEpKaHusl, CIPABOYHbIE MAaTEPHUAIIBI, PECYPChI
ceru HMHrepHer, Bimagers mnpuéMaMM KOHCHEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
o0o0mas uHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEp>KaHMsI, B TOM YHUCJIE MYOJIMYHO MPEACTABISTH PE3YIbTaThl TPOSKTHOU
WJIY UCCIIEIOBATENBCKOM AEATEIBHOCTH, ITPU 3TOM I'PaMOTHO UCHOJIb30BaTh
W3YyYCHHBIA TIOHSATUMHBIM ammapar Kypca (U3UMKH, COMPOBOXKAAThH
BBICTYIUIEHUE NTPE3CHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTH 3a BBINOJHEHUEM IUIaHA JIEUCTBUMN U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JIEATENBHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K koHiy o0yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIONB30BaTh IOHATHA: CUCTEMa OTCY€Ta, MaTepuajabHas TO4YKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmainus
(ympyrasi, mjaacTudeckasi), TpPEHHE, IEHTPOCTPEMHTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, TH(Pa3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, 6eTa- U raMMa-u3JIy4eHus,
W30TOIIBI, SIIEPHAs SHEPTETUKA,

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOTHOE
[IaJICHUE TEJl, PABHOMEPHOE JBMXKEHUE 10 OKPYKHOCTH, B3aHUMOJEUCTBUE



TeJ, pEaKTUBHOE JABIKEHHE, KoyueOaTelbHOEe IABM)KEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHE, OTPAKEHHE
3ByKa, MPSMOJIUHEHHOE pachpoCTpaHEHUE, OTPaKEHHWE W TPEIOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lIOKEHUE OEJIoro CBeTa B
CHEKTp M CJOXEHHE CHEeKTPaJbHBIX LIBETOB, JUCIEpPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JUHEHUATOrO CIEKTpa
U3Ty4YEeHHsI) TI0 OTMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUI B
OKpyXaromeM Mupe (B TOM uncie (QHU3UYECKHe SBICHUS B MPUPOIE:
NPUIUBBI M OTJIUBBI, IBIKEHUE TuiaHeT COTHEYHOH CUCTEMBI, PEaKTHBHOE
JBMKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3X0, I[BeTa Tel,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTMYECKOEe NEHCTBUE BUAMMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO HM3JIYYCHHH, €CTEeCTBEHHBIN
paMOaKTUBHBIA (OH, KOCMHYECKHE Iy4H, PaIHMOAKTHBHOE H3ITyUCHHE
OPUPOIHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTHBHBIX HW3Iy4YEHUH Ha
OpTraHHW3M YeNOBEKa), MPH ATOM TEPEBOAMTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBICISATh CYNIECTBEHHBIC CBOWCTBA (MIPH3HAKU) (PUIUISCKUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIC CBOMCTBA TN M (PU3UUECKUE SIBICHUS, UCIIOIb3YS
dusndyeckne BETUYMHBI (CpeaHSsT W MTHOBEHHAas CKOPOCTh Tena Mpu
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTb, CHUJIa TpPEHUsS, CWJIa YIOPYTOCTH, CHJIa TSKECTH, YCKOpEHUE
CBOOOIHOTO TAaJCHUSA, BEC Tela, HUMIYJIbC Tela, HUMIYJIbC CHIIBI,
MeXaHW4YecKass paboTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrusl Tena,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MIIM, MOTCHIIMATIBbHASI SHEPTUS CXKATOU
NpYKUHBI, KHHETUYECKas SHEPIUsl, IOJIHAsE MEXaHUYecKas SHEPIHsl, IEpUOI
U YacToTa KoseOaHWi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelbh MPEIOMIICHHUS CpEAbl), TMPH OINHCAHUU
NPaBWILHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOIb3YEMBIX BEIUYHH,
00O3Ha4YEHUs W EIUHUIBI (U3NUECKUX BEITUYMH, HAXOIWUTHh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHHAMU,
CTPOHTH IrpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUINH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHWE SBICHHUS U IPOIIECCHI,
UCTIONB3YSl 3aKOH COXpPAHEHHUS SHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHS,
OPUHLUIT CYNMEPHO3UINH CHUJI, TPUHIUI OTHOCHTENbHOCTH [amwmies,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsSA0BOI0 U MacCOBOT'O YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
NPUYUHHO--CIIECTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB C OMnopod Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIE 3a7auu (OMUPAIOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHU),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 33Ja4i 3aMMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUJISl pElIeHUs, IPOBOAUTH pAacu€Tbl M  OLICHUBATh
PEATMCTUYHOCTD MOJTYYSHHOTO 3HaUCHHS (PU3NUECKON BEITHMYMHBI,
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEMIUTh HOpH MOMOUIA
(u3NYECKUX METOJI0B, MCIIOJIb3Yys OMNMCAHHUE HCCIIEOBAHMS, BBLACIATH
IPOBEPSIEMOE  MPEANOIO0KEHUE, OLIEHUBAaTh IPABWIBHOCTh IOPSJKA
NPOBEJCHHUST  HCCIEAOBAaHUA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

IOPOBOJUTH OMNBITHl MO HAOMIOACHHIO (U3MYECKUX SIBICHUW WIH
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSMOJIMHENHOE pacCIpOCTPaHEHUE CBETA,
pasnokeHue Oernoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB M300paKCHHS B
IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUsi MpeaMera B coOuparoien
JUH3€, HAOJIOJIEHUE CIUIOIMIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEHHS):
CaMOCTOSATEIbHO  COOMpaTh YCTAaHOBKY U3 M30bITOYHOro Habopa
000py10BaHMs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss
CpedHee 3HA4YCHHE U3MeEpsAeMOil BenuuuHbl ((POKYCHOE pacCcTOsSHUE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCmOco0a W3MEpEHUs
(u3MepuTenbHOro npudopa);

IPOBOJNUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUYECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBWKEHHMM 0€3 HadyallbHOM CKOpPOCTH, Hepuoaa
KOoJIeOaHU MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrja OTpa)KEHUs CBETa OT yrjla MaJeHus U yrja MNpeloMJIeHUs OT yria
NaJeHus1): IUIaHUPOBaTh HCCIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThbl IOJYYEHHOM 3aBHCHMOCTH
($u3MYeCKUX BEIUYUH B BUJE TAOMUIl M rpaduKoB, JI€TaTh BBIBOJIBI IO
pe3ysbTaTaM HCCIIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTb U YCKOPEHHUE TeJla PU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE
CBOOOJHOrO MaJeHUsA, KECTKOCTh NPYXKUHBL, KOIDPUIMEHT TpeHus
CKOJIBKEHHSI, MEXaHW4yeckass paboTa M MOIIHOCTb, 4YacTOTa WU MEPUOJ
KoJIe0aHUIl MaTeMaTH4eCKOro W NPYKUHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomield JHH3bI, PAAUOAKTHBHBIM  (POH): TUTAHMPOBATH
U3MEpEeHHsI, CcOOMpaTh DKCHEPUMEHTANbHYIO YCTaHOBKY M BBINIOJHATH
U3MEpEHHsI, CIeAysl MPEIIOKEHHOW HWHCTPYKIIMU, BBIYUCIATH 3HAYCHUE
BEJIMUMHBI U aHAJIU3UPOBATH MOJyUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
IIOTPEIHOCTY U3MEPEHUN;

coOI0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbBIM
000py/I0BaHHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU H3YYEHHBIX (U3UUYECKUX MOJEIeH:
MaTepuanbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHK
CBETA, JIy4, TOHKAas JIMH34, IUIaHeTapHas MO/IeNIb aTOMa, HyKJIOHHAst MOJIEJIb
aTOMHOTO f]Ipa;

XapaKkTepu30BaTh MPUHLMIBI  JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOHM HAa WX OMHCAaHUA (B TOM 4YHCIE:
CIHJIOMETP, NATYMKH TOJIOKEHUS, PACCTOSHHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOI, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMA UM HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKU U3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKHUX MTPOLIECCOB MPU
pelIeHuH  Yy4eOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbl JUIS
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3e;
OPUBOIUTHL  MpuUMeEpbl  (HAXOauTh  MHGMOpPMAIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HU JUJIs1 oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXpPAHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOT0 TTOBEICHUSI B OKPYXKAIOIIEH Cpele;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (QPU3NYECKOrO0 COAEpKAHHUS B
WNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOUMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OINpEAeNeHUs IOCTOBEPHOCTH MOJyYeHHOW MH(OpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOMOJTHUTENbHBIX UCTOYHUKOB;



WCIIOJIb30BAaTh MPH BBHIMIOJHEHUN YUEOHBIX 3a/IaHU HAYYIHO--TIOMYJISIPHYIO
auTepaTypy (U3NYECKOro CoJiepKaHus, CIIPABOYHbBIE MAaTEPUAIbl, PECYPCHI
cetu MHTepHer, BianeTh NOpuéMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUU U3 OHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIC COOOIIEHUS HA OCHOBE
uHpoOpMaIIMM U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COAEp KaHUs,
MyOJIMYHO MPEJICTABIATh PE3yAbTAThl IPOCKTHON MM MCCIIEI0BATEIbCKON
JNEATeNIbHOCTH, TPU 3TOM TPaMOTHO  HCHOJIb30BaTh  W3Y4YEHHbIN
MOHATUWHBIM amnmapaT u3ydyaeMoro paszena (GU3NKA U COMPOBOXKAATh
BBICTYIUIEHUE Tpe3eHTalell ¢ y4€ToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB U TeM (uudposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUPa
bu6anoreka LIOK
11 o - 2
MISHKE T HayKa O fipupone https://m.edso00.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1
HISHHCCIHE BEAMTIHAL https://m.eds00.ru/7f416194
but6mmoreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHbI METO/1 O3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pasnen 2. IleppoHayaiibHble CBeJJeHUS O CTPOEHHH BelllecTBA
bubmmoreka [IOK
2.1 C 1
TPOCHHE BetllecTra https://m.eds00.ru/7f416194
99 JIBU>KEeHUE U B3aUMOJICHCTBUE YaCTHUI] 5 1 bubmmoreka [IOK
' BEIlIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
peraTHble COCTOSIHUS BEILIECTBA httos://m.edsoo.ru/7f416194
Hroro no pazueny )
Pa3nea 3. /IBu:keHHe U B3auMoaeiicTBUE Tel
3.1 MexaHH4YecKOe OBMKEHUE 3 Enbmorexa HOK

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



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

bubmmoreka [JOK
32 Hrepuis, Macea, mI0THOCTS 4 ! https://m.eds00.ru/7f416194
bubmmoreka [JOK
33 Cuna. Bt cnn 14 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Paznen 4. JlaBienue TBEPABIX TeJl, (KUAKOCTEI U ra3oB
41 [asnenue. [lepenaya naBieHus: TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUJAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
HlaBiIeHie XHAKOCTH > https://m.edsoo.ru/7f416194
bu6anoreka LIOK
43 ATMOChEPHOE NaBICHHC 6 https://m.eds00.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a HA NOTPYKEHHOE 7 3 bu6mmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnen 5. Pabora n MOIIHOCTD. JHEpPrus
bubanoreka LIOK
1 P 1
> aboTa 1 MOIHOCTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 IT 1
> POCTHE MEXAHHISMH > https://m.edso00.ru/7f416194
bubmmoreka [IOK
5.3 M 4 1
CXAHIICCRA SHEpTIA https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaunMeHnoBaHnue pa3aejioB ¥ TEM nudpoBbie
Ne n/m P Konrponbubie | IlpakTuuyeckue (up )
NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pasznen 1. TenjioBble AiBJIeHUA
bubmuorexa [IOK
11 i 7
(Tpoenne 1 CBOHCTBA BelIICCTBA https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
1.2 T 21 1 5
CHITOBHIC HPOHECCH https://m.edsoo.ru/7f4181ce
Wtoro mo pazneny 28
Pa3zgea 2. DiiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
51 DneKTpUUYECKHE 3apsibl. 3apsHKEHHBIE Tea 4 1 bubnuoreka [IOK
' U UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.2 I1 i i 20 1 7
OCTOAHHBIN SICKTPHACCIIH TOX https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
2. M 1 1.
3 ATHHTHDIC ABIICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 2 4
JICKTPOMATHITHAM. HHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PeszepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5



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

9 KIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrponbubie | IlpakTuuyeckue (up )
NporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJ1eHUS
MexaHuyeckoe IBUKEHUE U CIIOCOOBI €ro bubnuoreka [IOK
11 10 1
ONMUCaHUs https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bub6nunorexa LIOK
1.3 3 10 3
AKOHBL COXpaHCHItt https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3gen 2. Mexann4yecKue KoJie0aHUA U BOJTHBI
b K
2.1 MexaHndeckue KojieOaHus 7 3 nommorexa [10
https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
2.2 MexaHu4yeckre BOJIHEIL. 3 8 1 3
XAHIICCKHE BOIHRL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgea 3. DileKTpPOMArHMTHOE MOJI€ M JJIeKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bu6muoreka [IOK
' DIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Paznea 4.

CgeToBbIC ABJICHUA



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

4.1 3aKOHBI PacIpOCTPaHEHUS CBETA 6 2 bubmmorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmunorexa IHOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
4.3 Paznoxenune 6emoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazueny 15
Pa3zpnen 5. KBanTOBBIE SIBJIEHUA
but6mmoreka [IOK
1 5t 4 1
5 CITyCKaHUE U TMOTJIOMEHUE CBETa AaTOMOM htts://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
2 1
> CTpoCHHE aTOMHOTO 31pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
53 | 7 1
AACPHBIC peartutt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pazpnen 6. IloBTopuTenbH0-00001aK01IHIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUST 9 2 bubnmnoreka [JOK
' Kypca Gpusuku 3a 7-9 Kimacc https://m.edso0.ru/7f41a4a6
Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JIeKTPOHHBbIE
Ne undposbie
Tema ypoka Kontpoabubie | IlpakTuueckne
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchbl

1 ®usuka — Hayka o npupoje. ABneHus 1
IPUPOJIbI
DU3nYeCKUe SIBICHUS
Du3nyecKue BEJINYMHBI U UX U3MEPEHHE
VYpok-uccnenosanue "N3mepenne

4 TEMIIEPATyphI IPH TOMOIIH KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUUKa TeMIepaTypsl”

5 MeTtobl HaydyHOTr0 no3HaHud. OnucaHue 1 bu6nuorexa LIOK
(U3HYECKUX SIBICHUN C TIOMOIIBIO MOIeNeiH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoBanue "[IpoBepka runoTessl:

6 JAIbHOCTH MONETa MIapuKa, MyHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIe, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JIOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 bubmmorera LIOK
P P https://m.edsoo.ru/ff09fe0a
BELIECTBA
bu6nuoreka LIOK
8 JIBr>KeHUE 4acTHIl BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpok-uccinenopanue «ONbITH O

9 HAOII0ICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.
11 O606mmenue mo pasaeny «llepBoHadanbHbIe bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEILIECTBA
12 Mexanunueckoe nBuxeHne. PaBHoMepHOe 1 bu6nuoreka [IOK
HEpaBHOMEPHOE JBUIKECHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edSO(I)_.[ ru/ff0a079c
14 Pacuer nmyt 1 BpeMeHU IBUKECHUS bubamorexa [OK
https://m.edsoo.ru/ff0a0ae4
bu6nuoreka [IOK
15 WNueprus. Macca — Mepa HHEPTHOCTH TEJ httos://m.e dSO(]J_.[ru 02010
16 [InoTHOCTH BemecTBa. Pacuer maccsl u bubnmorexa [JOK
o0BeMa Tela Mo ero MIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaboparopHnas pabota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TEa
18 Pemenue 3aga4 mo teme "I[lnoTHOCTH bubmuotexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
19 Cuta Kak XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTspkeHus (aedopMmariim)
MPY>KUHBI OT TPUIOKEHHOMN CUIIBI»
21 [[“IBnenue Tsrorenus. Cuia TsXKeCTU



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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CBs13b MEXy CUJION TSKECTH U MAcCOM

bu6nuoreka [IOK

22 tena. Bec Tena. Pemenue 3anad nmo teme
" " A https://m.edsoo.ru/ff0al778
Cuiia TsikecTu
93 Cuna TspKecTH Ha IpYruX IUIaHeTax. bubnuoreka [IOK
DOU3NUECKUE XapAKTEPUCTHUKH TLUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [IOK
24 Usmepenue cuit. lunamomet
p A p https://m.edsoo.ru/ff0al8cc
bubnuorexa [IOK
25 Bec Tena. HeBecomocTth
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IBYX CHJI, HalPaBJIEHHBIX 10 bu6nmnoreka [IOK
OHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agay mo reme
"PaBHOnelicTByrOMmAs cri”
28 Cwiia TpeHus u e€ Buapl. TpeHue B npupoje bubnmoreka [IOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKECHHS OT bu6nmoreka [IOK
CHUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneseHue
PaBHOAECHCTBYIOIIEN CHJIBI
Pemenne 3amag mo Temam: «Bec Temay,
31 «I"padrueckoe n300pakeHUE CHIDY bubamorexa [IOK
P Up ’ https://m.edsoo.ru/ff0alde0
«Cwitbly, «PaBHOJEHCTBYIOIAS CHIT»
KonTponsHas pabora no temam:
39 «MexaHnueckoe JABIKeHuey», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHue crny, «CHITBI



https://m.edsoo.ru/ff0a1778
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

33 JHasnenne. CriocoObl yMEHBIIICHUS U bubmuotexa [JOK
YBEJIMYCHHUSI 1aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCMMOCTb JIaBJICHUS raza bu6nuoreka [IOK
0T 00BbEMa, TEMITEPaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHust TBEPABIMU TEIAMH, bu6nuorexa LIOK
KUJKOCTSMHU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnnoreka [IOK
JIEVCTBUEM CUJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubmuorexa [IOK
SKHIKOCTH U rase. 3akoH ITackamna» https://m.edsoo.ru/ff0a2826
bu6nuoreka [IOK
38 Coobmatompmecs cocynt https://m.edsoc? ru/ff0a2970
39 lMunpaBnnueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiIHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUIHUHBL € bu6nuoreka [IOK
CYLLECTBOBaHHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmocdepHoe gaBieHue Et?[i?/yllr(\):eeé(sifgﬁanZbSa
43 Nsmepenue armoceproro aarinenus. OnbIT bu6nmoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTBH aTMOC(HEPHOTO JIaBJICHHSI OT bu6nmnoreka [IOK
BBICOTHI HaJ YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe bu6nmoreka [IOK

JaBJICHUC HA pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3agau o teme " AtmochepHoe

46 N
aBIIEHHE
JlelicTBUE )KUJKOCTH U Ta3a HA
47 or €HHO€E B HUX TEJI0. ApXUMeI0Ba bubmorexa HOK
pyx - AP A https://m.edsoo.ru/ff0a3276
cuia
JIaGoparopHas padora «OmpeneiieHmne
48 BLITaJII)KI/IBEIo eli“l CHIIBI e;I)CTB el Ha bubmorexa HOK
m > A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B KUJKOCTB)
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca TeJia B bubmuorexa [JOK
BOJZIE OT 00bEMA MOTPYKEHHOM B KHJIKOCTh https://m.edsoo.ru/ff0a3514
4aCTH TEJIa»
but6mmoreka [IOK
50 [InaBauue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabota "KoHCcTpyrpoBaHue
51 apeoMeTpa Ui KOHCTPYHUPOBAHHE JIOJIKH U
onpezaeneHue e€ rpy30no1bEMHOCTH"
Pemenne 3amau mo remam: «I[lnaBanue
52 cynoB. BoznyxomnaBanue», «JlaBieHue bubmmorexa LIOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJABIX TEJ, KUJIKOCTEH U Ta30By»
53 KonTtponbHas pabota mo teme «/laBnenue
TBEPJABIX TEJ, KUJIKOCTEH U Ta30By»
bu6nuorexa [IOK
54 Mexannueckast padbora
p https://m.edsoo.ru/ff0a3f82
bu6nuorexa [IOK
55 MomnocTts. EMUHUIEI MOIIHOCTH
IH A 1 m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuét MOIIHOCTH,

pa3BUBaeMOM IIpU MOABEME 110 JIecTHULE"
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IIpocteie Mexanu3mbl. Peruar. PaBHoBecue

57
CHWJI Ha pblYare
Prrdaru B TexHuKe, OBITY ¥ IPUPOJIE.
58 JlaboparopHas paboTa «};/Iccnizllz)BaHHe 0.5 bubmmorexa [IOK
pavOPHaR b ' https://m.edsoo.ru/ff0a478e
YCIIOBUI1 paBHOBECHS PbIUaray
59 Pemienue 3a7a4 no teme «Y cioBus bu6mmoreka [IOK
paBHOBECHS phlyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus
60 mexanusma. Jlaboparopnas pabota 0.5
«3mepenue KII/] HaKJIOHHOM TIOCKOCTH»
61 Pemenue 3aga4 mo reme "Pabora, bubmuorexa [JOK
MoImHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bu6numoreka [IOK
NOTCHIUAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKOW YHEPTUH bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKCrepUMEHTAIBHOE OIpeIeTICHUE
64 M3MEHEHUSI KHHETUYECKON 1 1
MOTEHIUATBHON YHEPTUH MPU CKATHIBAHUU
TeJa 0 HAKJIOHHOM IJIIOCKOCTH"
65 KonTponbnas pabora o teme «Paborta u
MOIIIHOCTb. DHEPTUSD»
66 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o bu6mmorexa [IOK
TeMe "MeXxaHUUeCcKOe ABIKEHUE" https://m.edsoo.ru/ff0a4ee6
PesepeHslit ypok. Paborta ¢ TekcTamu 1mo
" . . bu6nuorexa [IOK
67 Teme "JlaBneHue TBEPABIX TeI, KUIKOCTEN U

rasoB"

https://m.edsoo.ru/ffOa4ffe
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68

PesepeHelit ypok. Pabora ¢ TekcTamu 1mo
teme "Pabora. MourHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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8 KUIIACC

KosunyecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OIBITHHIE 1 bubmmorexa IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB ¥ MOJIEKYJI 1
3 Mogenu TBEpIOTO, JKUIAKOTO U 1 bubmuorexa [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE TOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOpUH
but6mmoreka [IOK
5 Kpucrannmueckue n amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe U KallWUISIPHOCTb. 1 bubnmoreka [IOK
IloBepXHOCTHOE HATAKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacIMpeHHe U C)KATHE 1 bubmorexa OK
p P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBM>KEHHSI YaCTHI]
9 Buytpennsis sneprus. CrnocoObl H3MEHEHHUs 1 bu6mmorexa [IOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6nmoreka [IOK
10 Buael Teruionepenaun 1 u

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
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Ypoxk-konpepenuus "[Ipakruyeckoe

11 HCITOJIb30BaHUE TEIIJIOBBIX CBOMCTB BEIIECTB bubmmorexa [IOK
B N https://m.edsoo.ru/ff0a65c0
Y MaTepHUaJIOB B MEJIIX YHEPrOCOCPEIKCHUS
12 KonuuectBo Temnotel. Y aeapHast bu6mmoreka [IOK
TEIMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OaaHca. bubmuotexa [JOK
TenmooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
14 SIBJIeIfI/ISI TzHHOSGMeHa MIpY CMEIIMBAHUH bubmorexa IOK
. . P " https://m.edso0.ru/ff0a6a98
XOJIOJTHOU U TOpsTYEH BOBI
Pacuer konuuecTBa TEIIOTHI,
15 HE0OXO0IMMOTO JIJIsl HArPeBaHUsI TeJa U
BBIJICISIEMOTO UM TIPH OXJIAXKJICHUN
16 JlabopaTopHnas pabora "OnpeneneHue bu6nuoreka [IOK
YAEJIbHON TEMJI0EMKOCTH BenecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprust TOIUINBA. Y IeJIbHAas TEIIoTa bu6nuoreka [IOK
CropaHus https.//m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpACBAHNE
18 KPUCTAJUTMYECKUX TeJl. Y AesbHas TeIioTa buommorera LOK
P e https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaGopaTopHnas pabora "OnpenencHue bubmmorexa [LIOK
yAEJIbHOW TEIUIOTHI IIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue U KOHACHCAITHS. bu6nunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenbHas temiora
21 napooOpa3oBaHMs U KOHJCHCALIUH. bu6mmorexa [IOK

3aBUCUMOCTh TEeMIEPaTyphl KUIIEHUS OT
aTMOC(HEpPHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxzocts Bozayxa. JlJaboparopHas paboTa
"OnpenencHre OTHOCUTENBHOMN BIaKHOCTH
BO3ayXa"

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

23

Pemienue 3ama4d Ha OMPCACIICHUC BJIAXXKHOCTU
BO3yXa

24

[TpuHIMIIBEI paOOTHI TETIOBBIX JBUTATEICH.
[TapoBas TypOuHa. /IBurarenab BHyTPEHHETO
cropaHus

25

KIIJI TerioBoro npuratens. TernaoBbie
JIBUTATEJIH U 3allUTa OKPYKaroIeH cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U NIPEBPALLEHUS SJHEPTUN
B TEIIJIOBBIX IIpoLieccax

27

[ToaroToBka K KOHTPOJIBHOM paboTe Mo Teme
"TennoBrle sBiIeHusA. 3MeHnenne
arperaTHbIX COCTOSIHMI BemecTa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Konrponsnas padora o teme "TerioBsie
sBieHus. Mi3MeHeHne arperaTHbIx
COCTOSIHHUII BelecTna"

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

29

SHCKTpI/ISaI_II/IH TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apPA10B

30

VYpok-uccaenoBanue "DaeKTpu3anus Tell
WHIYKIIMEN U TIPU CONTPUKOCHOBEHUN"

31

B3aumopeiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onextpuueckoe nosue. HanpskeHHOCTh
aneKkTpudeckoro noJis. [lpuHuun
CYNEPIO3UINH JIEKTPUUECKUX MO

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu QJICKTPHUYCCKUX 3apsAa0B.

33 .
DnemeHTapHbIi 3apsaa. CTpoeHHe aToMa
34 ITpoBOAHMKY U TUAJIEKTPUKU. 3aKOH bu6numoreka [IOK
COXPaHEHHUsI JIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpuMEHEHHE CBOMCTB bu6nnoreka [IOK
AIIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKHI TOK, YCIIOBHUS €TI0
36 CyIecTBOBaHMs. VIcTOUHUKH bubmmorexa [IOK
s ' https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlecTBUS SIIEKTPUIECKOTO TOKA bubmmorexa OK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TOJISI Ha IPOBOJHUKH U 1
JIA3ICKTPUKA"
39 DIIEKTPUUECKHUI TOK B METAJIAX, KUKOCTIX bu6nunoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpudecKas IMerb U € COCTaBHbIC YaCcTH
41 Cuna toka. JlaGopaTopHas pabota 05 bubnmoreka [IOK
"U3Mepenue u peryampoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HampshkeHue. BonbTMerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 brbmmorexa LIOK
PaTOPHA b ']? ' https://m.edsoo.ru/ff0ade14
PETYIIMPOBaHKE HAIPSHKCHHUS
43 CornpoTuBiieHHE IPOBOJAHUKA. Y IEIIBHOE bubnmoreka [IOK
COIIPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTb
44 ANEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmoreka [IOK

MIPOBOJHHKA OT €T0 JJTMHBI, IJIOIIA T
MOTIEPEYHOro CeYeHus U MaTepuana”

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTH CUJIEI TOKA OT HAIIPsPKCHUSA.

but6mmoreka [IOK

45
3akoH OMa 11l yyacTka 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "HccrnenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UAYILLIETO Yepe3 bubmuotexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3ucrope”
47 [TocnenoBarenpHOE U MapaieIbHOE
CO€JIMHEHUS TIPOBOJIHUKOB
JlaGopatopHnas pabora "IIpoBepka npaBuia
48 CJIO’KEHHUSI HANPSKEHUH Npr bubnmoreka [IOK
MOCJIEIOBATEIIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka npaBuia
49 IS cfmm I”)FOKai U I1a aJ'IIJ)'IeJ'IBI})IOM ’ bubmmorexa LOK
prTiap " https://m.edsoo.ru/ffOaadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumMeHeHue 3akoHa Oma bubnuorexa LIOK
JUTSL Pa3JIMYHOTO COEMHEHHS TPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH 2JIEKTPHUECKOTO TOKA. Bbubnuoreka [IOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas pabota "Onpenenenue bubnmoreka [IOK
PabOTHI M MOIIHOCTH JICKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue e U MOTpeOnTenn
53 ANEKTPUIECKOH dHepruu B ObITy. KopoTkoe bubmorexa OK
p p Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
54 "DnekTprueckue 3apsaapl. 3apsHKEHHBIE Tena bubnmoreka [IOK

" UX B3aumojaercTBus. IlocTOSHHBIN
ANEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0abd2c
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KonTponbHas pabota mo Teme
"DnexTpuueckue 3apsapl. 3apsKCHHbIE Tela

bubmuorexa [JOK

55 . .
U UX B3aumoaercTus. IlocToSHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 [TocTositHHBIE MAarHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccnenosanue "N3yuenue noneit 1 bubmuotexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MarHuTHoOe moJie 3eMJiu U bubmuotexa [JOK
€ro 3HadyeHue 7 )KA3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarautHoe 1nosie
59 AJIEKTPUYECKOI0 TOKa MaruuTHoe 1oJje bubmmorexa [IOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKU C TOKOM
[IpumeHeHue 31eKTPOMArHUTOB B TEXHUKE.
60 JlaGoparopnas padora "U3yueHue neicTBUs 0.5 bubmorexa [OK
PaTOPHAA P i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.
Hcnonp3oBaHue 31EKTpoABUTATENCH B
61 TEXHUYECKUX YCTPONCTBAX U Ha TPaAHCHOPTE bubmmorexa [IOK
yerp . P pre. https://m.edsoo.ru/ff0ac86c
Jlaboparopnas padota "KoHctpyupoBanue u
u3ydeHue paboThl AJIeKTpoBUraTess”
62 OmnbiTel Papajes. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [pasumno Jlenna
OnexrporerepaTop. CriocoObl MOTyYeHUS
63 AJIEKTPUYECKOW SHEPrUU. DIICKTPOCTAHIIUU
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJIBLHOM paboTe MO TEME

"DIeKTpUUECKNEe U MAarHUTHBIE SIBIICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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65 Konrponbnas pabora o teme 1 bubmmorexa [IOK
"DneKTpuYecKue U MarHUTHBIE sIBJICHUS" https://m.edsoo.ru/ffOacb14
66 Pe3epBHblii ypok. Pabora ¢ Tekctamu 1o 1 bu6numoreka [IOK
teMe "TernoBble siBiIeHNA" https://m.edsoo.ru/ffOacc5e
67 PesepBHblit ypok. Pabora ¢ TekcTtamu 1o 1 bu6nuorexa LIOK
teMe "[loCTOSHHBIN neKTpUYeCKnil TOK" https://m.edsoo.ru/ffOacdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
Teme "MarautHble siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuuyeckue
Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypchbl
1 Mexannueckoe qBrkeHne. MaTtepuaibHast 1
TOYKA
5 Cucrema orcueta. OTHOCUTEIILHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1 bubmorexa OK
p p https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIUHENHOE
4 nBwxeHue. CpelHsAs U MTHOBEHHAs 1
CKOPOCTh
5 IIpsimosIMHEHOE PaBHOYCKOPEHHOE 1 bubmorexa [IOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh PSIMOTTUHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. [ paduk 1
CKOPOCTH
JlabopaTtopuas pabora "Onpeneieaue
7 CKO peHI/I;I{) Te.]'I'éllj pu aBHopcxo €HHOM 1 1 bubmorera [JOK
yerop pip . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IJTIOCKOCTH
8 CBoOogHoe nagenue teir. OneiTe! [ ammnes 1
PaBHOMEpHOE IBHMIKEHHUE IO OKPYKHOCTH.
9 Ilepuoxn IE gactora 00 ameHHHpJ}_][);I(HeﬁHaH u 1 bubmmorexa [IOK
p p ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE 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

bu6moreka [IOK

11 IIepsbiit 3ax0oH HproroHa. BekTop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nunorexa [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon HetoTona. Cynepro3unus cui https://m.e dsocI).Iru 1086982
14 Pemenue 3a1au Ha mMprUMEHEHHE 3aKOHOB bu6nmoreka [IOK
HeroTona https://m.edsoo.ru/ffOaeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctit. 3akon I'yka https://m.edso:)_.[ ru/ff0aeca2
16 Pemenne 3agau no reme «Cuiia ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bu6mmoreka [IOK
JKECTKOCTH IPYKUHBI https://m.edsoo.ru/ffOaee28
bubmorexa [LIOK
18 Cuna Tpetis https://m.edsoc])_.I ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3amgau mo teme «Cuiia TpeHUS» https://m.e dsocL).Iru 1F0afa26
20 JlabopaTopHnas padota "OnpeneneHue bu6nmoreka [IOK
KO3 duLMEHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau mo teme "3akoHsl HeloTOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuiia TpeHust"” https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bu6mmoreka [JOK
TATOTCHUS. Y CKOpEHUE CBOOOHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "J[BukeHne TeI BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (ComHeuHas
cucrema). ['amaktuxun"
24 Pemenue 3anau o reme "Cuna TSXKECTH U bubmuoreka [JOK

3aKOH BCEMUPHOTO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBasg kocmudeckas CKOPOCTb.

but6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ffOaf33c
PaBHOBecue MaTepraabHOW TOUKH.
26 AbcomotHo TBEpIOE Teno. PaBHOBecHe bu6muoreka [IOK
TBEPAOTO Teja C 3aKPEIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LleHTp TsbkecTH
28 Pemenue 3ama4 mo reme "MOMEHT CHJIBI. bubmuotexa [JOK
Hentp Tsxectn" https://m.edsoo.ru/ffOb02b4
[MoaroroBka K KOHTPOJIBHON paboOTE MO TEMeE
29 "MexaHu4eckoe JBUKEHUE bubmmorera [IOK
N 8 | ' https://m.edso0.ru/ffOb0408
B3aumopeiictBue ten
KonTtponsnas pabota o teme
30 "MexaHn4eckoe JBUKEHUE bubmmorera [IOK
N ! | ' https://m.edso0.ru/ffOb06ec
BzaumoneiictBue Ten
Nmnynbsce Tena. UMnynsc cuiibl. 3aKoH
31 COXpaHEHHUs UMITYyJIbCca. YTIPYroe U bubmmorexa [IOK
P Ybea. TPy https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBIE
39 Pewenue 3agau no teme "3akoH coxpaHeHUs bubnuorexa [JOK
uMITysbca" https://m.edsoo.ru/ffOb096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE ABIKEHUE
B NMPUPOJIE U TEXHUKE"
Bbu6moreka [JOK
34 M 0
CAMITCCKAT paboTa 1 MOTHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cumibl TSKECTH, CHITBI YIIPYTOCTH U bu6mmoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
6 JlabopaTopHas pabota «OnpeneneHue

paboTHI CHIIBI TPEHHS ITPH PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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JABMXKXCHHM TCJ1a 11O FOpHBOHTaHBHOﬁ
IMOBCPXHOCTU»

Csi3b Hepruu u paboTsl. [loTeHmansHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEeHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «/3yuenue 3akoHa bu6nmoreka [IOK
COXpPAaHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoC IBMKEHHUE B €TO Bbu6moreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KonedaHusi. BeIHyXIeHHBIE bu6mmoreka [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTuuecKuil U NpyKUHHBIA MAsITHUKH
Ypok-uccienoBanue «3aBUCHMOCTE TIEPHUOIa
44 Kfne6aHI/H71 :T KECTKOCTHU MIPYXKUHBI U o bubmmorera [IOK
Py https://m.edsoo.ru/ffOb197a
MAacChI Tpy3a»
45 [IpeBparenue SHEPTUN IPU MEXAHUIECKHUX
KoJIe0aHusAX
JlaboparopHnas pabota «Onpenenenue
46 qaCToprI Hpne IfO a KoneGaEII/III[?I MPYKUHHOTO bubmmorera [IOK
proA 2 https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaboparopHnas pabota «IIpoBepka
paTopHai p POBEP . bubmuorexa [IOK
47 HE3aBHCHMOCTH IepUOJIa KOJIeOaHMit rpy3a,

MMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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Mexaunueckue BoiHbl. CBOKWCTBA

bu6mmoreka [IOK
48 MexaHndeckux BoJH. [IpogonbHbie 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koHpepeHus "MexaHn4ecKrue BOTHBI
B TBEpAOM Teiie. CelicMuYecKue BOJTHBI"
50 3ByK. PacripocTpaneHnue u 0TpakeHHe 3ByKa
51 Ypok-uccienosanue "Habionenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCcTUUECKUH pe30HaHC
53 VYpok-koHpepenus "YnbpTpa3Byk u bu6nmnoreka [IOK
uH(pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
54 "3akoHbI cOXpaHeHUs. MexaHndeckue bubmmorexa LOK
PAHCHIDA. https://m.edso0.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KoHnTtponbHas pabota mo teme "3aKOHbI
55 coxpaHeHHs. MeXxaHHYeCKre KoIeOaHus u
BOJIHBI"
56 DJIEKTPOMarHuTHOE TIOJIE. bu6nmnoreka [IOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBOIACTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-kondepennus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue bu6mmoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpoxk-uccienoBanue "N3yuenune cCBOUCTB
but6mmoreka [IOK
59 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO

MoOunIpHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Pemenne 3amaq Ha OMpCACIICHNUC YaCTOThI U

60
JUTMHBI 3JIEKTPOMarHUTHON BOJTHBI
61 DJIeKTpOMarHuTHas MpUpPoja CBETa. bu6muoreka [IOK
CxopocTts cBeTa. BonHoBBIE CBOICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acmpocTpaHeHue cBeTa. 3aTMenust ComHIa bubmmorera [IOK
PacTpoctp ' https://m.edsoo.ru/ff0b3658
u JlyHsl
3aKoH OTpa)keHMsl cBeTa. 3epkaina. Pemenue
63 3a7a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUI bubmmorexa [IOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS bu6numorexa [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBaHue MOTHOTO BHYTPEHHETO bubmmorera [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4da OT yIJIa MMaJIeHus Ha TpaHuIle "BO3IyX-
creksio""
Ypok-koHbpepenus "Mcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHUS :
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBA3L"
but6mmoreka [JOK
68 JIunzel. OnTHYecKas cuiia JTMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69 [TocTpoenue n300paxeHuii B TMH3AX 1

https://m.edsoo.ru/ff0b444a
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JlaboparopHnas pabota "Onpenenenue

70 (OKYCHOTO pacCTOSTHUS ¥ ONTHYECKON CHUIIBI bubmmorexa LOK
Y pu " https://m.edsoo.ru/ff0b4206
coOuparoniei JTMH3bI
71 Ypok-koHpepenmnus "OnTuueckre TMH30BbIC bubnuotexa [JOK
npudopsr" https://m.edsoo.ru/ff0cOare
72 I'ma3 kak ontuueckas cucrtema. 3peHue bubmmorexa LOK
9P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenmnus "Jledexrst 3penus. Kak
COXpaHMTh 3peHue"
Paznoxenue 6enoro ceeta B criekTp. ONbITHI
74 HreroTona. CrnoxeHue CreKTpaibHbIX bubmmorexa [IOK
' P https://m.edsoo.ru/ff0c0f4c
1BeToB. Jlucnepcus csera
JlaboparopHnas padota "OnbITHI 11O
75 Pa3IOKEHUIO OCJIOTO CBETA B CIIEKTP H bubmuotexa [JOK
BOCIIPUSITHIO LIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 1[BETOBbIE (GUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: TUCIIepCusi, UHTEpPEPEHIUS U
nudpakmus"
77 OmnsiTel Pesepdopaa u mnanerapHas Moaenb bu6mmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [loctynartel bopa. Moaens atoma bopa
79 Hcnyckanue u norjioneHne CBETa aTOMOM. but6mmoreka [IOK
KBanTsl. JIuneiuateie crieKTpsl https://m.edsoo.ru/ff0cl44c
80 VYpok-npaktukym "HabmrogeHue cekTpoB bu6mmoreka [IOK
UCIyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykinonnas bubmuotexa [JOK
MOJIeJIb https://m.edsoo.ru/ffOc18ac

bu6moreka [IOK

83 PannoaktuBHbIe npeBpanieHus. M3oTonsl httos://m.edsoo.ru/ffoclala

84 Pemenne 3amau mo reme: "PagnoakTUBHBIC bubmuorexa [JOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a

85 [lepron momypacmaa

86 Ypok-koupepennus "PagnoakTuBHbIE bu6mmoreka [IOK
W3JIy4EHUs B IPUPOJIC, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuyu. 3aKOHbI COXPAHEHHUS bu6muoreka [IOK
3apsiI0BOTO U MAaCCOBOTO UHCEII https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3u aTOMHBIX s7ep. CBA3b MacChl bubnuotexa [JOK
U DHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepuoie
peakuun"

90 Peakuuu cunTtes3a u neneHus saep. bu6muoreka [IOK
Ucrounnku sneprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypox-koHpepenuus "SAnepHas HEpreTHKA.

91 JleficTBHs palOaKTUBHBIX U31y4YCHUN Ha
JKUBBIE OpraHU3MBbl"

[TonroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "JeKTPOMarHuTHOE I0JIE. bu6nuoreka [IOK
DNEeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabota mo Teme

93 "DJIEKTPOMArHuTHOE MOJIE.

DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
saBieHus"
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94 [ToBTOpenue, o606menue. JlabopaTopHbie 1 1 bubmuotexa [JOK
paboTsl 1o Kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[oBTopenue, o6o0meHue. Pemenne

95 aCUETHLIX U KQUECTBEHHBIX 3aJa4 10 TEME 1 bubmorexa [IOK
,F,) " % https://m.edso0.ru/ff0c2572

TeruoBbie MPOLIECCHI
[ToBTopenue, o6o0IeHne. Pemenne
bu6mmoreka [IOK
96 pacyeTHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KIIJI TennoBeIX ABUrareieci'”
[ToBTopenue, o6o0eHue. Pemenne
bu6mmoreka [IOK
97 pacyYeTHBIX M KaYE€CTBEHHBIX 3aJ1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII[ snexrpoycTaHOBOK"

08 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bu6mmoreka [JOK
paboTsl o Kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, o6o0meHue. Padora c

99 TEKCTAaMH 110 TeMe "3aKOHbBI COXpaHEHUS B 1 bubmmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE
[ToTOopenue, o6o6menue. Padora ¢ bubmorexa [IOK

100 1
Texkctamu 110 TeMe "Komebanusa u BOJHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, o6o0uienue. Padora c 1 bubmmorexa [LIOK
TekcTaMH 110 TeMe "CBeTOBBIE IBICHUS" https://m.edsoo.ru/ff0c3044
[oBTopenue, o6o0uienue. Padora c

102 TekcTamu 1o TeMme "KBaHTOBas U siaepHas 1
¢duzuka"

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE
OBECIHIHEYEHUME OBPA3ZOBATEJIBHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
» ®usuka, 7 knacc/ I[lepeimkun .M., IBanoB A.U., AkiimonepHoe 001IecTBO
«M3narensctBo «lIpocBemenue

» ®usuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AKIMOHEPHOE OOILIECTBO
«M3parenscTBO «IIpocBenieHne»

» Gusuka, 9 knacc/ Iepoimkun A.B., ['ytauk E.M., Ob11ecTBo ¢ orpaHiueHHON
0oTBeTCTBEHHOCTHIO «/[PODAY; AknimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemienue»

Terpanb aJist 1abopatopHbIX padoT no gusuke, 7 kiacc/ Munwskona P /1.,
HNBanosa B.B., MU3garenscTBO "DK3ameH"

Terpans ayist mabopaTopHbIX padot mo pusuke, 8 kiacc/ Munbkona P.JI.,
HBanosa B.B., 3marenbcTBO "OKk3amen"

Terpanb ais 1adbopatopHbIx padoT 1o gusuke, 9 kiacc/ Munskona P.J1.,

HMBanosa B.B., U3narenscTBo "DKk3ameH"

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ITporpamma kypca ¢usuku 7-9 kimaccoB. ba3oBbiil ypoBeHb.

2. ®usmka, 7 knacc/ [lepeimkua .M., IBanoB A.U., AknroHepHOE 00IIIECTBO
«M3parenscTBO «IIpocBemienne»

» ®usuka, 8 kinacc/ [lepeimkun .M., IBanoB A.U., AkiionepHoe 00111eCTBO

«HSI[EIT@JIBCTBO «HpOCBeHIGHI/IC»



» dusuka, 9 xnacc/ [epeimkun A.B., ['yrauk E.M., O61iecTBo ¢ orpanndeHHON
O0TBETCTBEHHOCTHIO «/I[PODA»; AkumonepHoe o0ecTBo «M31aTenbeTBoO

«[Ipocerienue»

U P®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
1. bubmmoreka [IOK

2. POII






