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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYaroluuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
Gbu3MKKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEMETHBIM pe3yJibTaTaM OOy4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBaET paclpeiejieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
M3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MMOCKOJbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HYECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
MPENIOCTaBIsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CIIOCO0a MOyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 riaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATHh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJB30BaTh  Hay4dHbIC
JI0OKa3aTeIbCTBA JJIs MOJyYCHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mpenMera «®Duszmka» B
oOpa3oBaTenbHbIX opraHusammsx Poccuiickoit @Denepaiuu, peamu3yOmux
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OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3nKU:

npuUOOpEeTEeHNE HWHTEpeca W CTPEeMJICHUS OOYyYalolUXCsi K HaydHOMY
W3YYEHHUIO TPUPOMABI, PA3BUTHE HX HHTEIUNICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yJibTaTa H3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pazoBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHue 3HAaHUM O  JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PacUYETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX "
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IAaTh MPUPOIHBIC SIBJICHUS U BBITOIHATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIEN (PU3UUECKOTO COAEPKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE UH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemsiii B mporpamMMe mno (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUYEHUA

7 KJIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SIBimeHus npuponbl. PU3NUECKUE SIBIICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHblE HayKd H3Y4arOT MPUPOLY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmroaeMoro sBiaeHus. Onucanue GU3NUECKUX SBJICHUH ¢ TTOMOIIBIO MOZeNei.

Hemoncmpauuu.
1. MexaHU4YeCKHE, TEIJIOBBIC, JJIECKTPUYECKUE, MArHUTHBIEC, CBETOBBIE
SIBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEaYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTIeHUs IKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pasMepoB MajbIX TEJL.

N3mepeHnue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M

JaTYuKa TEMIIEPATYPBHI.
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6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
Iapuka, MymeHHOT0 TOPU30HTAILHO, TeM OOJiblle, YeM OOJIbllle BhICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIEe CBe€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHne wyactui BemecTBa. CBS3b CKOPOCTH ABWKEHUS YaCTHUI[ C
temnepaTtypoil. bpoyHoBckoe naBumxkenue, nauddysus. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaOmionenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaGmionmenue  sBieHWiA,  OOBSCHSIONIUXCS  TPUTSHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuameTpa aroMa METOAOM psoB (C  KCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbIThl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPY>KEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JABUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenne uHepuMHM. 3aKOH HMHEpUHMHU. B3anmoaeicTBHE Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TshkecTd. Cuila TsKecTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

HabmroieHue MexaHu4eckoro JBUKEHUS Tea.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HUHEPLIMH.

HabGnrogenne n3MeHeHnst CKOPOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

JIaﬁopamopubze pabomul u onvimol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOIO JIBM)KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHENl CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznea 4. /laBiieHue TBEPABIX TeJl, )KMAKOCTEH U ra30B.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCHMOCTh JaBJEHUS Traza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBue IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INTIOTHOCTEN Tea U )KUIKOCTH.

o0k wn -

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHJIbI, JCWCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIECH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnpITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOOKH H
OIpEIICIIEHUE €€ TPY30MOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpalieHre OTHOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NMPU PABHOMEPHOM JIBUKEHUM Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBaHne yciaoBUN PaBHOBECHUS phIUara.
3. Usmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. I/IByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOICTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEepEeAAUM:
TEIIONPOBOIHOCTh, KOHBEKIINS, U3JIyYEHHE.

KonudectBo TemioTsl. YenbHas TEMJIOEMKOCThH BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpavuu.



Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Habmonenue nuddysun.

HaOnroienue siBeHni cMauMBaHUs M KalMWIISIPHBIX SIBJICHUN.

HaOmronenue TenioBoro paciuimpeHus Ted.

W3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU

OXJIQXKJICHUU.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Bue! Tenmonepenayu.

OxyaxIeHUe IPU COBEPIIICHUN PaOOTHI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEITHUMH CHIJIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEMN pa3IMYHbIX BEILIECTB.

11. HaGmroieHue KumeHwus.

12. HaGnroieHre mocTOsSTHCTBA TEMITEpaTyphl MPH TUTaBICHUH.

13. Mojaenu TEJI0BBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OmnbIThl MO HAOIIOJEHUIO TEIIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.
OmnpeneneHue AaBleHUs BO3yXa B OJTOHE HITTPUILA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa M HArPEBAHUS WM OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaGmionenve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yibTare

o s~ w0bd =
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Terionepeaayn U paboThl BHEIIHUX CHUJI.
8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHOW U
ropst4er BOJIBL.
9. OmpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  IpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIHJITHHAPOM.
10. OnpeneneHne yieabHON TeIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npouecca ucnapeHus.
12. OnpenieieHne OTHOCUTEIBHON BIIa)KHOCTH BO3yXa.
13. OnpeneneHue yaeabHON TeIIOThHI IUIABJICHUS JIbJA.
Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.
OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKY TE€JIaMM).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mousd. [lpunHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpUuecKuxX 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsIa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
ans ydactka nend. llocnegoBarenbHoe W mapajlieNibHOE — COCIMHEHUE
MTPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHna.
DnexkTpudecKre 1enu U MOTPeOUTEeTN dIEKTPUIecKoil sHeprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJIS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE JJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenna.

DNeKTporeHepaTop. CniocoOb1 MOTy4YEeHUS AJIEKTPUYECKOU SHEPIHUU.
DIIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.
Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.

9. JleWCTBHUS DJIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. ["a30Bb1l pa3psa.

12. I3MepeHne CUJIbl TOKa aMIIEpMETPOM.

13. I3MepeHne 3JIeKTpUUEeCKOro HAMPSKEHUS BOJIBTMETPOM.
14. Peoctar 1 mara3uH COIPOTUBIICHUN.

© N oo R~ D
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3CICHUS MTOIOCOB MATHUTA.
MoaenrpoBaHrue MarHUTHBIX ITOJIEN MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIHOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEUYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia il CWIbl TOKa MpU TapaJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MIYIIEr0 4e€pe3 JIaMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue KIII HarpeBaTens.

HccneqoBanne MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00BEIMHCHUH U Pa3JICJICHUH.

HccnenoBanue AeMCTBUS SJIEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17.OnbITBl, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUsS TOKa B
KATyIIKE.

18. I3ydeHnue neicTBUs MarHUTHOT'O 10/ Ha IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yuyeHue paboThl 3JEKTPOJBUTATENS.

20. Usmepenue KII/ a51eKkTpoaBUTaTeNbHOM YCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJIEHUSA SJEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMI 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonanHEnHOe nBMkeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOE JBUKeHue. (CBOOOJIHOE
nagenue. OnsIThl [ annmes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cliia TpEHUs CKOJIbKEHUS, Chjla
TPEHUs MOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTn.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cui TSKECTH, YNPYTroCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEprus Tena, MNOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SJHEprus CxKaTOU NpyuHbl. KnneTnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHCHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmioneHne MexaHMYeCKOro JIBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
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2

8.

9.

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABYKCHUS.

Habmroienue nBU»KeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUsS Tela OT MacChl Tela U JACHCTBYIOLIEH HAa HEro
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne NMITyJIbCa IPA HEYTIPYTOM B3aUMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU IPHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABMXKEHUHU 10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. OnpenenieHne pabOTBl  CUJIBI  YIPYrOCTH HpU  NOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHUS SHEPTHMU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPHU KOJIeOATETLHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble WM
IIONIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUICMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xojeOaHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.
PacnipocTpaneHue npo0ibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUMN PE30HAHC.

2

Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHrve 4YacTOoThl W TEpHOJA KOJIEOAHWH MaTEMaTUYECKOTO
MasiTHUKA.
2. OnpepeneHue 4aCTOTHI U NMEpUOJIa KOJICOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH NEpPHOIa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO TaICHHUS.
Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBoMlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cBera.  [IpsmonumHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpsiMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop ydeit B coOuparorei JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

9. Ilpunumn neiictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.
10. Moxenb riaasza.

11. PaznoskeHue 6e10ro cBeTa B CIEKTP.

© N Ok~ WD

12. [Tonydenue 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HMccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUS CBETOBOTO Jydya OT yria
aJICHHUS.

2. V3ydeHwne xapakTEepUCTHK N300PKECHUS MPEMETA B TIIOCKOM 3epKajie.

3. HMccrnemoBanue 3aBHCHUMOCTH yTiia MPETIOMIICHHSI CBETOBOTO JIy4ya OT yrija
NaJICHUS HA TPAHUIIC «BO3yX—CTEKIION.
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4. TlomydeHnue n300pakxeHU ¢ TOMOIIBIO COOMPAIOILIEH JIUH3HI.
5. OmpeneneHue (POKyCHOTO PacCTOSHHUS U ONTUYECKON CUJIBI COOMparomien
JINH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CIEKTP.

OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB NPU MX HAONIOJECHUU Yepes3
I[BETOBBIC (DUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pe3zeppopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6era- u raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon monypacmnana aTOMHBIX sIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paguOAKTHBHBIX HW3JIIyYEHHW HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CIHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.
CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Bogopoaa.

Habmonenue TpexkoB B kamepe BuiibcoHa.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUEHU.

oW

Peructpanus u3nydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmrogeHue CTUTONIHBIX M IMHEWYATBhIX CIIEKTPOB U3TyUCHHUS.

2. VccrnemoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTUIIBI MO TOPMO3HOMY

nytH (1o dpotorpadusim).

3. HM3Mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAIONINH MOYJIh IPEIHAZHAYCH JIJIST CHCTEMAaTH3aIu!
u  0000mIeHWS  MPEIAMETHOrO  COACPKAHUS HM  ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (H3UKe I 0O0ydaromuxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Tpu M3y4eHNN TAaHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIBI
NeATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHAass TPAMOTHOCTh. OCBOCHHE HAyYHBIX METOOB HCCJICIOBAHMS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJECHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NIPUMEHsS II0JyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMAIBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszela peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacno3HaBaTb M HAYYHO OOBICHATH
¢uznyecKue IBJICHMS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIero oO0pa3oBaHUs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETr0o 00pa3oBaHus

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN

duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXJIE€HHUU OOIIECTBEHHO 3HAYMMBbIX

U OTHUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM

JTOCTUKEHUN (PU3HNKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU

YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KAdyeCTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOTO

MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HayKd Kak MOIIHOTO HHCTPYMEHTa

IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN

KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIIeI0BaTEIbCKON

NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO

0/1aromoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BAXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha

TpPaHCIIOpPTE, HA JOPOrax, ¢ 3JIEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B

JIOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCHH, MpPU3HAHUE CBOETr0 IpaBa Ha

OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKax CEMBH,

oOpa3oBaTeNbHOM  OpraHM3aly, TopoAa, Kpas) TEXHOJOTMYECKOH U
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COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY M3YyUCHHIO MPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MYECKUX 3HAHUN JJIA pEIIeHUs 3aJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COLHUAJBHON U NMPUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPW BBITTOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKON HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (DOPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIE POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHUS TpoTrpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOmrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1eficTBUA:
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BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHOcOo0 perieHus y4eOHOM (duznueckoi
3amauM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BBHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITIOJIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHOpMaAIlMd W WUTIOCTPUPOBATH pellaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa pEIIeHWE 3a/Jadyd U TOJJCp KaHHe
O1aro»keIaTeIbHOCTH OOIICHUS;
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COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IMYMe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBHIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJId COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTHKEHUIO: paclpeaeisiTh poJid, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHPOBATBCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSITh ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  PpPe3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHWCII€ B XOJ BBIOJIHEHUS
(Gu3MYEeCKOT0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU

Ha HAYYHYIO TEMY, IOHUMATb MOTHBbBI, HAMCPCHUA U JIOTUKY JPYTOro,
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npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICeHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 Kkjacce npeaMETHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, TMPSMOJMHENHOE), TPAaEeKTOpHs, pPaBHOJAECHCTBYIOIIAS
cuma,  gedopmanms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTUIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpallleHus, Tepeqada JaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABAaHUE TeJ, MPEBpAILICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY)XKaloIlleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B TPUPOJIE:
OpUMEPHl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npuposie, ACUCTBHE CHUJIBI TPEHHsT B NPHUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJICHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
OINKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
dbu3nYecKkrue BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YyNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYEeCKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EWUCTBUS MEXaHU3MOB,
KUHETHYECKas U TMOTEHIMaJIbHAs JHEPTus), MpH OMHCAHUU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (650ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA HIJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, HCHOJIB3YyS 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTaBIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE Ui pElIeHUs 3a/1ad, OLIEHUBATh PEATUCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAXOAWTh OIIMOKHM B XOAE OINbITa, JeJIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznuecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYroll C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYIUErocs TeJla OT BPEMEHW JBHKECHHS TeNa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUSA OT IJIOIIAU COMPUKOCHOBEHHUSI TEJI, CUIIBI
YOPYTOCTA OT Y/UIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BhEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
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IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaThb YCTaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOTYYCHHONM 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE
NPEIIOKEHHBIX TaOMUIl U TpadUKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CUJIA TPEHHUS CKOJBKECHUS,
JAaBJICHWE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJla, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNo, KOA(DPUIIMEHT MOJE3HOro AeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBIMIOJTHEHUH HW3MEPEHUl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYUHBI,

cO0JII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETP, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAOOPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COOIIOCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHUS B OKPY’KaIOIIEH CPe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTéM CpPaBHEGHHS Pa3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpasi SIBJISETCS MPOTHBOPEYMBON WIU MOXKET OBbITh
HEJO0CTOBEPHOM;

UCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3HUECKOTO COMEPIKaHUSA, B TOM
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YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUN, NPU H3TOM TPAMOTHO HCIOJIB30BAThH
U3YYCHHBI TIOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM paclpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 34 BBINOJHECHUEM IUJIAHA JEUCTBUM, aJCKBAaTHO OLICHMBATH
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBIIIEHHBIM Map, BIAXXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsil, AIEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBIEHUS (TEIJIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMSI, UCIIAPEHUE,
KOHJIEHCAUsl, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
IIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAl0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKIIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’KaloIllleM MHUpE, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KalNWULIpHbIE SBJIEHUS B NPHUPOJE,
KpUCTaulbl B Tmpupoae, usinydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeid MOIIOCOB, pOib MAarHUTHOIO MOJS JAJs JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢uznyeckrue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrHsi, KOJIUYECTBO
TEIJIOThI, yJieJbHAsg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa
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IUTaBIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHuUsl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BIAXHOCTh BO31yXa, AJIEKTPUYECKUHU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICI WCIOJIb3YEMBIX BEIUYHMH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJIEKYJSIPHO--KHHETUYECKOW TEOPUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa a1 ydacTka LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYEeCKUux
IaroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUSI 3a/ladyd 3allUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs] 3ajJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
bu3MUeCcKUX CBOMCTB Tel (KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
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BU3yalM3alsi MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JEWUCTBUSA
MarHUTHOTO MOJSl Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IpOBEpsIEMBbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C HCHOJb30BAaHHMEM TMPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IJIOUAJAW MOMEPEYHOTO
CEUEHUs U YACIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOAHMUK, OT HaNpsHKEHUs Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEIOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHH
IPOBOJHUKOB): TUIAHUPOBATh WCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenys MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh  BEIIECTBA, COMPOTUBICHHE TPOBOJHHKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAOKEHHON MHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNUE BEJINYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEWCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE 3JIEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
IpEeOXPaHUTEH, YJICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIBHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI AIIEKTPUUYECKUX
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HEeneil ¢ mocneI0BaTeNbHBIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasznuyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHUX IETeH;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I obecrieueHrs 0€30MacHOCTH MpY OOpalleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3I0POBbS U COOIIOIACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOILIEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3UUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] TPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHS: CHUCTeMa OTCYE€Ta, MaTepualibHasi ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaedopmarius
(ympyrasi, TaacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IMEHTP THKECTH, aOCOJIOTHO TBEPJOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;
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pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWKEHHE, CBOOOTHOE
NaJIEeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aMMOJEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHUE OEIoro cBeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BO3ZHMKHOBEHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SIBICHHUS B IPHUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE JIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (U3NUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeNWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejld, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas DHEpPrus, IOJIHAs MeEXaHW4ecKas >SHeprus,
NEPUOJ U 4acToTa KosieOaHul, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HAaYeHUsI U €IUHULIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTuu, 3aKOH BCEMHUPHOTO TIATOTEHUS,

29



OPUHLIUI CYNMEPHO3UIMH CHUJI, MNPUHIUI OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IpU SIIEPHBIX PEaKlusAx, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIE/ICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE JJISl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (HuU3MdecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpELIUTh MpPU MOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys OINHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMNBITHl 1O HAOMIOACHUIO (PU3MUECKUX SBICHUW WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacpOCTPAaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0Opy/lOBaHUS, ONHUCBHIBATH XOJA ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOl BeNIHYMUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH
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Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepruoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTPpaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYEeCKUX BEIWMYHH B BHUAC TaONHIl UM TPAPUKOB, J1€JIaTh BBIBOIBI 11O
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKass CWiIa COOMparomie JIMH3bL, PAJAMOAKTUBHBIM  (OH):
IUIAaHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHWE BEIMYMHBI U aHAJTM3UPOBATH MOYICHHBIC PE3YIbTaThl C YYETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (DHU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCUHBIM HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKW TIOJOKCHHSI, PACCTOSIHHS W YCKOPEHHWs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie M COOMparolIel JIMH3E;
NPUBOJNTh  NpPUMEPHl  (HAXOmWTh  HWH(OpPMAIMIO O  TIpHUMepax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUWA B TIOBCETHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MPpU OOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;
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OCYIIECTBJIATh TOUCK WHpOpManuu (U3HUECKOTO CONEpKaHHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpPEJeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBIMOJHEHUN YUEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (pHU3MYEcKOoro - coiepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHET, BIaJeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
uH(pOpMaIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMs,
yOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTaluel ¢ y4yéToM o0coOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbI Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 ®dusnKa - HayKa 0 MPUPOAC 2
YK PHPO https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 dusznyeckue Be 2 1
HMSHHCCRUC BETIHMHRT https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmorexa HOK
’ i a https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
2 JIBr>KeHUEe U B3aUMOJICMCTBUE YaCTHI] ) 1 bubmuoreka [JOK
) BCIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOAIA BetiecTRa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6 OK
3.1 MexaHuueckoe OBMKEHUE 3 nonmotexa 11

https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK
3.2 " 4 1
HEPIHA, Macea, fIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [JOK
’ TElaMHu, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
JlaBreHHe KHAKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOCGCpHOE JaBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
2 I1 1
> POCTRIC MEXAHISMEL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
>3 CRAHMHCCRAT SHEph https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KoaundecTBOo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM nu@poBbIe
Ne /it P Konrtpoasnsie | Ipakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3pgen 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 7| 7
(CTpocHue 1 CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOLECCHI 21 1 5 Eubmorexa IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DinekTpuyecKue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnmnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % 7 20 1 7
OCTOSHHBIH JCKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
but6mmorexa [JOK
2.4 ) 4
JICKTPOMATHHUTHAA HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KUIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne /it Kontpoabnsie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHHUA
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONUCAHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumoneiictBue Te 20 1 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 MexaHndeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS
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4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
’ pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/74 1ada6
bubmuoreka [JOK
43 Paznoxenue 6eoro cBeta B CIIEKTP 3 2 hitps//m.cdsoo.ru/74 1a4a6
Hroro no pazgeny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bu6mmoreka [IOK
1 n 4 1
5 CITYCKaHHUE U TIOTJIOIICHHE CBETa aTOMOM hitps://m.edsoo.ru/7f4 lada6
bu6mmoreka [IOK
52 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1
5.3 JIEPHBIE PEAKLINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 00001IIeHNHE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo yacos DJIEKTPOHHBIE
Ne n/m Tema ypoka Konrpo MpaxTn unpponbie
Bcero JbHBIE YyecKue o0Opa3oBare/bHbIE
padoThbI padoTbI pecypchl
®usnka — Hayka o npupoze. SBieHus npupoasbl 1

2 duznyuecKkue sBJICHUs 1
Ou3nyecKue BEINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue reMieparypsl Ipu

4 IIOMOIIY XKUJKOCTHOI'O TEPMOMETPA U JaTYuKa 1 1
TeMmeparypbl"”

5 MeTtoapl HayuyHOTro no3HaHud. Onucanue pU3nIecKux | bubmuoreka [IOK
SIBJICHUH C IIOMOLIBIO MOJEJIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTe3sl: 1anbHOCTh

6 oJIETA IAPHUKA, MYIIEHHOIO0 TOPU30HTAIIBHO, TEM 1 1
OoJpliie, 4eM 0oJIbIle BBHICOTA ITycKa"

7 CrpoeHnne BemectBa. ONBITHI, JOKa3bIBAIOLINE | bubnmnorexka [HOK
JUCKPETHOE CTPOEHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0Oa

8 JIBM>KeHUE YacTUIl BENECTBA 1 Brbmorexa TIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccaenoanue «OnbITH IO HAOIIOIEHUIO ] |
TEIJIOBOTO PACHIMPEHHUS Ia30B»

10 ArperaTHble COCTOSTHUSI BEIIECTBA 1

1 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 bubnmoreka [JOK

O600menue mo pazaeny «llepBoHadaibHBIC CBEICHUSI O

https://m.edsoo.ru/ff0a0378
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CTPOCHHUHU BEIICCTBA

Mexanundeckoe JBr>xeHue. PaBHomepHoe u

bu6nuoreka [IOK

12 HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Ckopocts. EAMHHLUEI CkopocTh https://m.edsoc]fru/fanO79c
14 Pacuet myT 1 BpeMEHH IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁf:g;;fg;iouifoaoclo
16 [TImoTHOCTE BemiecTBa. PacdyeT macchl 1 00beMa Tejia mo bubnuorexa [JOK
€ro IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Ha"60paTopHa;1 pabota «OrmpeneneHue MmIOTHOCTH
TBEPJOTO TENIA»
18 Pemenue 3anau no reme "[lnotHocTh BemecTa" bubmorexa HOK
https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapakTepucTUKa B3aumoiercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH
20 pacTspkeHus (aedopmariin) NpyKUHbI OT MPHIIOKEHHOM
CUJIBD)
21 [[SIBnenue TsaroTenus. Cuia TsHKECTH
2 CBs13p MEXly CUJION TSKECTH U Maccol Tena. Bec Tena. bubmmoreka [JOK
Pemenne 3amay mo reme "Cuia Tspxecti" https://m.edsoo.ru/ff0al778
3 Cuna TsKecTH Ha JpyTrux IulaHerax. Pusndyeckue bu6muoreka [JOK
XapaKTEPUCTUKU IIIAHET https://m.edsoo.ru/ff0al1502
24 N3mepenne cuit. JluHamomeTp Bubmmorexa [IOK

https://m.edsoo.ru/ffO0al8cc
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bu6nmoreka [IOK

25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallPaBJIECHHBIX 110 OJIHON IPSIMOM. bubamnoreka HOK
PaBHOelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelcTByomas cui"
N bu6nmmoreka [IOK
28 Cuna tpenus u €€ BuAbl. TpeHue B IPUPOJIC U TEXHUKE
https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydyeHne 3aBUCUMOCTH CUJIbI
bubmuorexa [JOK
29 TPEHMS CKOJIbKEHUSI OT CUJIbI IaBJICHUS U XapaKTepa
. https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemrenue 3a1au Ha onpeeneHne paBHOICHCTBYIOIIEH
CHUIBI
Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe
31 n3o0paxenue cuiny, «CHIbly», «PaBHOOEHCTBYIOIAs bubnmorera OK
p ’ ’ y https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padota no temam: «MexaHnyeckoe
32 NBIOKEHHEY, «Macca, IIOTHOCTEY, «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiabb»
13 JHasnenue. CriocoObl yMEHBIIICHUS M YBEIIUUEHUS bubnmnoreka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHwne ra3za. 3aBUCUMOCTD JABJICHUS T'a3a OT bu6nuorexa [IOK
00bEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBineHus TBEPABIMU TEJIAMH, KUIAKOCTIMU U bubmuoreka [JOK
razamu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B AKHUJKOCTH U T'a3e, BBI3BAHHOE JIEUCTBUEM bubnuotexa [JOK
CHIJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBieHne B )KUIKOCTH U Tas3e. but6mmoreka [IOK
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3akoH [Tackaxsy»

https://m.edsoo.ru/ff0a2826

38 CooOutaromuecs cocyabl bubamorexa LOK
HHAIOTH A https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii npecc bubamorexa LOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHeBON KUIKOCTHBIM HACOC
bubmuorexa [JOK
41 A 3 &
T™Oocdepa 3eMITU ¥ MPUIHUHEI €€ CYIECTBOBAHUS hitps:/m.cdsoo.ru/ff0a2bsa
bubmuorexa [JOK
42 Bec Boznyxa. AtmMocdepHoe 1aBiieHue
yx Gep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro aaBiieHus. OnbIT bubnmnoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT BBICOTHI HaJI bubnmnoreka [JOK
YPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ATMocdepHoe AaBiIeHHE Ha bubnmnorexka [HOK
pa3sIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme " AtmocdepHoe napnenue"”
47 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX bubnmnoreka [JOK
Tesno. ApXuMeI0Ba CHiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «OnpeneneHne BEITATKUBAIOIIEH
48 CHJIBI, IEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B bubmmorexa LOK
> A yrom ’ Py https://m.edsoo.ru/ff0a33fc
KHUJIKOCTH)»
Jlaboparopnas pabota mo Teme «lccrnenoanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00BbEMa bubnrotexa LHOK
5 g https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH Tella»
bub. OK
50 [InaBanue Ten nonHorexa [

https://m.edsoo.ru/ff0a3a96
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JlaGopaTopHas pabota "KoHcTpynpoBaHue apeoMeTpa

51 WJIA KOHCTPYUPOBAHUE JIOJIKU U ONIPEAEIIEHUE €€ 1
Ipy30n0bEMHOCTH"
Pewrenne 3amau no remam: «llnaBanue cynos.
52 BosnyxomnaBanuey, «J/laBieHrue TBEpAbIX Tel Bubmaorexa ITOK
yXOI ’ p ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTponbHas pabota no Teme «JlaBneHue TBepIbIx Tell,
AKUIKOCTEH U Ta30B»
bubnuorexa [HOK
54 Mexanunyeckas padora 1
https://m.edsoo.ru/ff0a3{82
bubnuorexa [JOK
55 MoutHoctb. EMUHUITBI MOIITHOCTH
. A H H https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAaEMOM |
MpHU TI0TEEME IO JiecTHHUIIE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue cuil Ha
ppluare
58 Prryaru B TexHuke, ObITYy U nipupoje. JlaboparopHas 05 bubmuoteka [JOK
pabota «/ccieoBaHue yCIOBHM paBHOBECHSI phlyara ' https://m.edsoo.ru/ff0a478e
59 Pemenue 3amau mo teme «Y cia0BUSI paBHOBECHS bubnmnoreka [JOK
pbryara https://m.edsoo.ru/ff0a48a6
KoaddutimeHnT none3noro neicTBUS MEXaHU3MA.
60 JlaGopatopnas pabora «M3mepenue K11/ HakimoHHOM 0.5
TIJIOCKOCTH
bu6nuoreka [IOK
61 Pemenne 3agaa mo teme "Pabota, momuocTs, KITJT"
g B A https://m.edsoo.ru/ff0a4c48
2 Mexanunueckas sueprusi. Kunernueckas u bubnmoreka [JOK

IMOTCHIHMAJIbHAs SDHEPIrus

https://m.edsoo.ru/ff0a4252
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bu6nmoreka [IOK

63 3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUU 1 hitps:/m.cdsoo.ru/ff0a4360
VYPpok-3KCIIepUMEHT 10 TeMe "DKCIepruMEHTaIbHOE
64 OIpe/ieICHUE U3MEHEHUS! KWHETUUECKON 1 1 !
MIOTEHLIMAJIbHOW SHEPTUH IIPU CKAThIBAHUHU TEJA IO
HAaKJIOHHOM TUIOCKOCTH"
65 KonrtponsHas pabora o teme «PaboTta 1 MOITHOCTb. |
DOHeprus»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme | bubnmnoreka [HOK
"MexaHnuyeckoe aBmKeHue" https://m.edsoo.ru/ff0adee6
67 PezepHblil ypok. PaGora ¢ Tekctamu 1o teme 1 bubnmnorexka HOK
"JlaBieHue TBEPBIX TeJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepHslii ypok. Pabora ¢ Tekctamu o Teme "Pabora. |
MouHoCTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
Ne m/m Tema ypoka Kontpoan MpakTiaeckue undposbIe
Bcero HbIE oOpa3oBaTe/ibHbIE
padoThbI padoTkt pecypcbl
| OcCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON 1 bubnnorexa [JOK
TEOPUU U UX OIBITHBIC IOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, )KUIKOTO B Tra3000pa3HOTO 1 bubnunoreka LIOK
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH
bu6anoreka LIOK
5 Kpucrannuueckue u amop¢Hble Tena 1 hitps:/m.cdsoo.ru/ff0a5800
6 CmaunBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE | bubmuoreka [JOK
HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHre U CKaTHe 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBsA3b TeMIEPATyphbl CO CKOPOCTHIO 1
TETIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Buer remonepesiain : https://m.edsogm/ff0a6412
11 Ypok-koudepennus "IIpakTruueckoe UCIOIb30BaHNE 1 1 bubnuoreka [JOK
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TEIUIOBBIX CBOMCTB BECIICCTB U MaTCpUaIOB B LECIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoepereHus"
12 KonnuecTtBo TeIoThl. YaenbHas TEINIOEMKOCTD bubmmorexa LOK
ihde https://m.eds00.ru/ff026976
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH u bubnmnoreka HOK
TEIUIOBOE PaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota "VccnenoBaHue siBICHUS
. bubnuoreka [{OK
14 TEII000MEHA MPU CMENTUBAHUU XOJIOHOU 1
. " https://m.edsoo.ru/ff0a6a98
ropstueii BobI
Pacuer xonuuecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHus Teja M BBIICISIEMOTO UM IIPH
OXJIAKICHUU
16 JlaboparopHas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUIUBA. Y IejIbHAs TEILNIOTAa CTOPAHUS bubmorexa HOK
p ’ p https://m.edsoo.ru/ff0a7b5a
13 [InaBnenue u oTBEpIEBAHUE KPUCTAIUINYECKHUX TEIN. bubmmnoreka HOK
VY neapHas TEIIOTA IJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHOn bubnnorexa [JOK
TEIUIOTHI ILIAaBJIEHU JIHaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa LIOK
20 ITapooOpa3oBanue u kouaeHcanus. Mcrmapenne
P P 8 & P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiota mapooOpa3oBaHus U
21 KOHJICHCAIIUH. 3aBUCUMOCTE TEMIIEPATYPHI KUIIEHUS bubnnorexa [IOK
a ' patyp https://m.edsoo.ru/ff0a786¢
0T aTMOC(EpHOTO JaBICHUS
” BrnaxnocTs Bo3ayxa. JlaboparopHas pabota bubnmoreka [JOK

"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO31yxa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3a1a4 Ha OoInpeCaAcICHUC BIaAXKHOCTHU

23
BO3JyXa
24 [TpuHMIBEl pabOTHI TEIIOBBIX ABUTaTENCH. [TapoBas
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHus
75 KII/ TermoBoro nurarens. TennoBble ABUTATENN U bubnmoreka [JOK
3alIuTa OKPYKaloIIe cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NMPEBPAILCHHS YHEPTUU B
TEIUIOBBIX MPOLECCAX
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
" bubnuoreka [{OK
27 Tenuossle siBiieHUs. VI3MeHeHne arperaTHbIX
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHH BEIIeCTBA
73 KontponbHas padota o teme "TermoBbie siIBICHUS. bubanoreka [JOK
N3meHeHune arperaTHbIX COCTOSIHUI BenecTa' https://m.edsoo.ru/ff0a86ae
79 Onektpusanus Ten. [[Ba posa aneKTpuiecKux
3aps/10B
30 VYpok-uccnenoBanue "DneKTpU3aIus TEI UHIYKIIHEH
U TIPU CONPUKOCHOBEHHUH"
. but6mmoreka [IOK
31 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
https://m.edsoo.ru/ff0a87e4
Onektprueckoe nosie. HarpsxkeHHOCTh
but6mmorekxa [IOK
32 aneKTpudeckoro noiis. [IpuHiumn cyneprno3unyun
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUIECKUX TOJIEH
3 Hocurenu snmekrpryeckux 3aps10B. DJIEMEHTapHBIN
3apsg. CTpoeHue aToMa
34 [IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS bubnmoreka [JOK
JJIEKTPUUECKOrO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnmoreka [JOK
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QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKHUI TOK, YCIIOBUSI €r0 CYIIECTBOBAHUSI. bubnmoreka [JOK
M CTOYHHKHY TIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlecTBUS DIIEKTPUYECKOTO TOKa bubmorexa HOK
P https://m.edsoo.ru/ff0a96h2
18 VYpoxk-uccienoanue "JledcTBUE ANEKTPUUECKOTO |
T0JI HA TIPOBOIHUKH U JUAIIEKTPUKHU"
39 DJIEKTPUYECKUH TOK B METaJUIaX, )KUJIKOCTSIX U ra3zax bubmorexa [IOK
P : https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTU
41 Cuna toka. JlabopatopHas padora "M3mepenue u 05 bubnnorexa [JOK
peryjaupoBaHie CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsbkeHue. BonbTmerp.
42 JlabopaTtopHas pabota "H3mepenne u 0.5 bubmmorexa LIOK
pATOpHas p P ' https://m.edsoo.ru/ff0a%¢14
peryaupoBaHue HAMPsHKCHUS
43 ConpoTuBieHe NPOBOAHUKA. Y A€IBHOE bubnnorexa [JOK
COIIPOTHUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh
44 3IEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT €r0 | bubmuorexa [IOK
JUIMHBI, IUIOIIAAN ITOIEPEYHOTO CEYECHUS U https://m.edsoo.ru/ff0aa738
MaTtepuana"
45 3aBHCHMOCTb CUJIbI TOKA OT HAIPSDKEHUS. 3aKOH bu6muoreka [JOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYILETO YEPE3 PE3UCTOP, OT | bubnuoteka [JOK

COIPOTHBIICHUS PE3UCTOPA M HATIPSDKEHHSI Ha
pesuctope"

https://m.edsoo.ru/ff0aa04e
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HOCHGHOB&TCJ’IBHOC 1 napaiyi€JIbHOC COCAUHCHUA

47
MIPOBOJIHUKOB
JlabGopaTopHas padota "l[IpoBepka npaBuiia
48 CII0’KEHMS HAPSDKEHUH MPH II0CIIeI0BAaTeIbHOM bubmorexa OK
P P " https://m.edsoo.ru/ff0aaas8
COCIMHCHHH JIBYX PE3UCTOPOB
JlaGopaTopHas padota "IIpoBepka nmpaBuiia st
bubnunoreka LIOK
49 CHWJIBI TOKA IIPH MapauIeIbHOM COSTMHEHUN
" https://m.edsoo.ru/ffOaadle
PE3UCTOPOB
50 Pemenue 3anay Ha npumeHenue 3akoHa OMa asis Bu6moteka [JOK
Pa3IMYHOrO COEAUHEHUS NPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnorexa [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaGoparopHas pabota "Onpenenenue padoTsl 1 bubmuoreka [IOK
MOIIHOCTH 3JIEKTPUIECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYECKHE IIETTH U MTOTPeOUTEn
53 BJIEKT pI/IquKOITI SHEPIruu B 6pblT Kopotkoe bubmorexa HHOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
54 "DHeKTpUUECKHE 3apsaabl. 3apshDKEHHBIE TeNa U UX bubnmorexa OK
p . PAABL 3ap . . | https://m.edsoo.ru/ff0abd2c
B3auMOAeCTBUA. [10CTOSIHHBIN 3NIEKTPUUYECKUI TOK
KonTponbhas pabota no teme "DnaekTpuueckue
55 3apsiabl. 3apsHKEHHBIE Tela U UX B3aUMOIEHCTBUS bubmmorexa TOK
AL 3ap . . . ’ https://m.edsoo.ru/ff0abea8
[TocTOsTHHBIN 2NIEKTPUYECKUI TOK
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICUCTBHE
57 VYpok-uccnenosanue "M3ydeHue nosei moCTOSIHHBIX bubnmnoreka [JOK
MarauToB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe nojie. MarHuTHOE 10Jie 3eMJIM U €T0 bubmuorexa [{OK
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3HAa4YCHUC TJIA )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarHuTHOE 1MOJI€ JIEKTPUUECKOTO
ToKa MarHuTHOE 1oJie KaTyIIKH ¢ TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHHe 3IEKTPOMarHuTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue neiicTBus
MarHUTHOTO TIOJIs Ha POBOJIHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTaTENeH B TEXHUYECKUX
yCTpoMCcTBax U Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBaHue u u3ydeHue padoThl
3JIEKTpOoABUTATEINS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuuun. [Ipasuno Jlenna

63

Dnektporereparop. CrocoObl MoTydeHUs
AIEKTPUIECKOI PHEPTUU. DIEKTPOCTAHIINH HA
BO300HOB/IIEMBIX UCTOYHUKAX SHEPruun

64

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
"DJIeKTpUYECKUE U MATHUTHBIC SIBICHUS"

65

KontponbHas pabota no teme "DiaekTpudeckue u
MarHuTHBIE SIBICHUS"

bub6anoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"TeruioBble ABIEeHUA"

but6mmoreka [IOK
https://m.edsoo.ru/ffO0acc5e

67

PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
"I[ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PezepHblit ypok. Pabota ¢ TekcTamu 1o teme
"MarHuTHbI€ siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5

50




9 KIIACC

KoanuecTBo 4acoB

IIpa
KTH
Kontpo DJIeKTPOHHbIE HU(POBLIE
Ne i/ Tema ypoka qeck
Bcero JIbHbIE oOpa3oBaTe/ibHbIE pecypchl
ue
padoThI
pado
ThI
1 Mexannueckoe ABukeHue. MarepruanbHas TOUKa 1
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO ABUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE PSIMOJIMHEWHOE JBUKEHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPSMOIUHENHOE IBUKEHUE. 1
CpenHssi © MTHOBEHHAsI CKOPOCTh
5 IIpssMonMHENHOE PaBHOYCKOPEHHOE JBUKEHUE. 1 bubnmnorexka HOK
VYckopeHue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO 1
nerxkeHus. ['paduk ckopoctu
JlaGopaTtopHast pabota "OnpeaeneHne yCKOpeHus
7 TeJila IpU PaBHOYCKOPEHHOM JIBH)KEHUU T10 1 1 buGnnorexa LIOK
DI PaBroyeroper https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH
8 CBoOonHoe nangenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. [lepron ] bu6muoreka [JOK

U yacTtoTa oOpameHus. JInneitHast u yriosast

https://m.edsoo.ru/ff0ael76
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CKOpOCTH

10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
bu6nmoreka [IOK
i H .B
11 [Iepsbiii 3axk0oH Hbrotona. BekTop cuisl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Herorona. PaBHozelicTByromas bubnmoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
bubnuorexa [JOK
T i H .
13 petuii 3akoH HbtoToHa. Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB bubnmnoreka [HOK
Hsrotona https://m.edsoo.ru/ff0aebbc
bubmuorexa [JOK
1 . I
> Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaGopatopHas pabota «OnpeeneHne sKeCTKOCTH bubmuoreka [JOK
HPY>KUHBDY https://m.edsoo.ru/ff0ace28
bu6nuoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenne 3anau no reme «Cuita TpeHusD) bubmmorexa LOK
a « p https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bubmmoreka [JOK
20 "
Kod(puImeHTa TpeHHs CKOJIbKESHUSI https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akonsl Hetorona. Cuna bubnuotexa [JOK
21 "
ynpyrocty. Cuiia TpeHus https://m.edsoo.ru/ff0afb8e
” Cuita TKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bu6muoreka [JOK

YckopeHne cBOOOTHOTO MaCHHS

https://m.edsoo.ru/ff0af044
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Ypok-koHpepenius "J[BIKeHUE TET BOKPYT

23 rpaBuTannoHHOro 1reHTpa (ConHevHas cucTema).
lNanakTukn"
24 Pemenue 3amau mo teme "Cuita TSHKECTH U 3aKOH bu6nuoreka [IOK
BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
)5 [IepBas kocmuueckast ckopocTs. HeBecomocTs u bubnnorexka HOK
HEpETrpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO B OK
n . nonuoTeka
26 TBEpHOE Teno. PaBHOBecue TBEPAOIO TEa C 1
.. o https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChbIO BPAILLCHUS
27 MowmeHT cunbl. L{eHTp TsxecTr
)3 Pemenue 3amayd no reme "MomeHT cuibl. LleHTp bubmmoreka [IOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe BuG OK
. nonroTeka
29 "Mexannyeckoe aBrkeHue. BzanMmonericteue &
" https://m.edsoo.ru/ff0b0408
TeN
30 KonTponbHas pabora no teme "MexaHnuueckoe bubmuoreka [JOK
nBkenne. B3aumonetictsue ten" https://m.edsoo.ru/ff0b06ec
Nmnynbee Tena. Umnynbse cuiiel. 3aKoH Eu6 OK
nonrorTexa
31 COXpAaHEHUS UMITYJIbCA. YTIPYTroe U HEYIPyroe 1
. https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE
) Pemienue 3agau no reme "3akoH coOXpaHEHUS bubmmoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096c
3 VYpok-koH(pepenus "PeakTuBHOE ABHKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanundeckas paboTa U MOIITHOCTh but6mmoreka [IOK
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https://m.edsoo.ru/ff0b0a84

PaGoTa criibl TSAXKECTH, CUJIBI YIIPYT'OCTHU U CHUJIBI

bu6nmoreka [IOK

35 TpeHUs https://m.edsoo.ru/ffO0b0db8
JlaGopaTtopHas pabdora «Omnpenenenue padoThI
36 CUJIBbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU Tela
110 TOPU30HTAIBHON ITOBEPXHOCTU»
37 CBs13b 2HEepruu 1 padoThl. [loTeHManbHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KMHETUYECKON IHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnmnorexka HOK
COXpaHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHKU bubamorera LOK
https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHBIE bubmuotexa [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U Ipy>KUHHBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb MTEPUOIA
44 KoJie0aHu# OT )KECTKOCTHU MPYKUHBI K MACCHI bubmorexa [TOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparnienue 3HEprun Npu MEXAaHUUECKUX
KOJIe0aHUsIX
46 JlaGopaTtopHnast pabota «OrnpeesneHne 4acToThl U bubnuotexa [JOK

nepuoJia KojaeOaHui MPY>KMHHOTO MasTHUKA

https://m.edsoo.ru/ffOblaec
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JlaGopaTtopHnast padota «IIpoBepka

. bubnmnoreka HOK
47 HE3aBHCHUMOCTH IepHoJia KojebaHuii rpysa, 1
https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOT'O K HUTH, OT MacChl Ipy3a»
43 Mexanundeckue BoJiHbL. CBOMCTBA MEXaHUYECKUX bubmuorexa [JOK
BOJIH. [Ipog0JibHBIE M MONEPEYHbIEC BOJTHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEpIOM Tene. CeilicMuiecKkre BOTHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccienoBanue "Habnronenrne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOThI"
52 I'pomkoOCTb 3ByKa M BbICOTA TOHA. AKYCTUYECKHI
pe30HaHC
53 VYpok-koHpepennus "YnpTpa3ByK U HHOPaA3BYK B bubnmnoreka [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe Bu6 110K
nonroTeka
54 "3akoHbI coXpaHeHus. MexaHnueckue KoieOanus
" https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
55 KonrtpomnsHas padoTta no Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKkue KoJeOaHus U BOJTHBI"
56 DNIEKTPOMArHUTHOE MOJe. DIEKTPOMArHUTHbBIE bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHdpepenuus "Llkana 31eKTPOMarHUTHBIX BuG 10K
nonrorTexa
58 BOJIH. Vcnonb30BaHUE 3JIEKTPOMAarHUTHBIX BOJH

11 COTOBOM CBA3U"

https://m.edsoo.ru/ffO0b2fe6
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VYpoxk-uccinenosanue "M3yuenne cBONCTB

bu6nmoreka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6¢
MOOMIJIBHOTO TeledoHa
60 Pemenue 3amay Ha onpeeieHre 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DneKkTpoMarHuTHas mpupoza ceera. CKOpocThb bubnuorexa [HOK
cBera. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bubmuorexa [JOK
62 pactipoctpanenue cBera. 3atmenus CoJiHIa U
https://m.edsoo.ru/ff0b3658
JIyHb1
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3amau bubmuorexa [JOK
Ha IIpUMEHEHNE 3aKOHA OTPaXXEHUA CBETa https://m.edsoo.ru/ff0b38c4
bu6nuoreka [IOK
64 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA
https://m.edsoo.ru/ffOb3aeca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6nuoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHMOCTH yTJjia MPeTOMIIEHHUS] CBETOBOTO JIy4a
OT yrja NaJieHus Ha TpaHulle "Bo3ayx-crekno""
Ypok-koHpepenus "Vcnonb30BaHne TOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBSI3h"
but6mmoreka [IOK
68 JIun3el. OnTHyeckas cuiia JUH3bI H
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300paXkeHNH B THH3AX bubnmoreka [JOK
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https://m.edsoo.ru/ff0b444a

JlaGopaTtopHas pabora "Onpenenenue HOKyCHOTO

70 ACCTOSIHUSA U ONITUYECKOM CHIIBI COOMparoIent bubmmorexa [TOK
paceros parott https://m.edsoo.ru/ff0b4206
JIUH3BI
71 Ypok-koHpeperuus "OnTudeckue JMH30BbIC bubnmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
bubnnoreka IIOK
72 ['ma3 kak ontuyeckas cucreMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledekrsl 3penus. Kak
COXpaHUTh 3peHue"
Pasnoxenue 6enoro ceera B criekTp. ONbITHI
74 Herotona. CriokeHre CeKTpalbHbIX I[BETOB brbmmorexa LTOK
' P i ) https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopaTtopHast pa6ota "OMBITHI 10 PA3IOKEHUIO
75 0eJIoro CBETa B CIEKTP M BOCIIPUSITHIO I[BETA bubnuotexa [JOK
MPEIMETOB MPHU X HAOIIOIEHUU Yepe3 I[BETOBbIE https://m.edsoo.ru/ffOcOe2a
bunbTper"
76 VYpok-npaktukym "BoiHOBbIE cBOCTBA CBETA!
mucnepcus, MHTepdepeHnus u Judpaxus’"
77 OmneiTel Pe3epdopaa v ruianetapHas Mojemb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma bopa
79 Hcnyckanue v MOrJonieHrue CBETa aTOMOM. but6mmoreka [IOK
KBantbl. JInHEYaThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "Habnronenue ciekTpoB bubnmoreka [JOK

WCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bu6nmoreka [IOK

81 PajuoakTHBHOCTE ¥ &€ BHAEL https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hyknonnas mojiens bubmmorexa [TOK

https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIE IpeBpanieHus. M30Tomnsl buGnnorexa LHOK

https://m.edsoo.ru/ff0clal4

%4 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoteka [IOK
npeBpaieHus"” https://m.edsoo.ru/ffOc1b4a

85 [Tepuoxa monypacmnana

26 Ypok-koHpepenus "PagnoakTuBHbIC U3TYyUCHUS bubnmnoreka HOK
B MPUPOJIE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [HOK
3apsiI0BOTO M MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58

28 OHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl U bubnmnorexka HOK
DHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3anay no teme "SAnepusie peakuun”

90 Peakuuu cunresa u nenenus saep. Mictounuku bubnuotexa [JOK
sHeprun CoJIHILIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "AnepHas sHepreTuka.

91 JleficTBHS paqOaKTUBHBIX U3JTy4EHUU HA KUBBIE
OpraHu3Msl"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIEKTPOMAarHuTHOE MoJ€e. JIEKTPOMArHUTHBIE Bubmmorexa [JOK
oHEL KBAHTOBLIC SBACHI" https://m.edsoo.ru/ff0c223e

93 KoHnTtponbHas pabota 1o teme

"DNEeKTPOMAarHUuTHOE MoJie. DJICKTPOMArHUTHbBIE
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BoJiHbl. KBanToBEIE aBeHUS"

94 [ToBTOpenue, 06006menue. Jlaboparopusie paboThHI 1 | bubnmoreka [JOK
1o Kypcy "B3anmoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 06o0mIeHNe. Penienne pacueTHbIX U
" bubanoreka HOK
95 KaueCcTBEHHBIX 3a11a4 1o TeMe "TermioBbie 1
" https://m.edsoo.ru/ff0c2572
TIPOIECCHI
[ToBTOpeHme, 0000IIcHUE. Perierne pacyeTHbIX 1
96 KadecTBeHHBIX 3a7a4 o Teme "KIIJ] TeroBeix 1 bubnnorexa LHOK
. https://m.edsoo.ru/ff0c2a22
IBUTATENEH
[ToBTOpeHme, 0000IIcHUE. Perienne pacyeTHbIX 1
" bubnmnoreka HOK
97 KayeCTBEHHBIX 3aaa4 o Teme "KIIJ] 1
" https://m.edsoo.ru/ff0c2b30
JIEKTPOYCTAHOBOK
08 [ToBTOpenue, 06o6meHue. Jlaboparopusie paboTh | | bubmuorexa [JOK
1o kypcy "CBeToBble siBIeHUA" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTOpenue, 06061meHune. Pabota ¢ Tekctamu no | bubnmnorexka HOK
TeMe "3aKOHBI COXpPAHEHHUS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no | bubmuoreka [JOK
teme "Konebauusg u BOJIHbBL" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o ] bubmmoreka [JOK
TeMe "CBeTOBEIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo 1
teme "KBaHTOBas U saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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