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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl 1O (DU3MKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaromuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METaNPeIMETHBIM pe3yJibTaTaM OOYUCHHsI, a TAKKE
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT NpuMEPHYIO MOCIE0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOUIHM YUYUTENIO B CO3/1aHNUU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYSCKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3zoBaTeNbHBIX oOpraHuzamnusx Poccuiickoit ®Denepanuu, peaau3yOIUX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNue HWHTEpeca M CTpPEeMIICHHS OOydYaronuuxcsi K HaydHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3y4CHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, TOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJeli0).



[Tpennaraemsplii B mporpaMmMe no (u3MKe NepeueHb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 K3aMeHa 10 (pU3UKE.

COJAEP)KAHUE OBYYEHUSA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusuka — Hayka o mnpupone. fBneHus npuponsl. PUIHYECKUE SBIICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MmepeHune Quanyeckux BelIWYuH. PU3NUYEcKHe
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKM H3y4aloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. @uznyeckue mpuOOPHl U NpoLeaAypa NPSIMbIX U3MEPEHUN aHAIOrOBBIM U
U (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pasMmepbl. OMbITHI,
JIOKA3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne yactul BemlectBa. CBSA3b CKOPOCTH JIBWKEHHUSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBwkenue, nauddysus. B3aumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, KUJIKOCTEH U TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOAOM DpsoB  (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 1O HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JIBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHepUUM. 3aKOH HMHEPLUUHU. B3aummopaeiicTBHE TeNl Kak NpPUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomencTByromas cui. Cuina TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBUKEHUS TeNa.
N3Mepenne CKOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HaOGmronenue siBfieHust HTHEPIIUH.

CpaBHEHHE MacC 10 B3aUMO/ICHCTBUIO TEll.
. CioxeHune CHl, HallpaBJICHHBIX 11O OJJTHOW MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBIKECHHMSI (IIApHKa B KUIKOCTH,
MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Ompenenenre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuKa TIo
HAKJIOHHOMU IJTIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.
5
6



OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKECHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObEma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3qymHOW oOosouku 3emin. OmnbiTt Toppuuermu. M3mepenue arMocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBME IIJIaBaHMsS TEJI: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKMBAIOIIEH CHIIBI,
JEHCTBYIOIE Ha TEIO B JKUIKOCTH, OT 00bEéMa NOrpyXKEHHOH B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.

o Uk W N
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5. KoHcTpyupoBaHnue apeoMmerpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. llpumeHeHue npaBuia paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakIOHHOI TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaurBaHu€ U KaOWJUISIPHBIE ABJIEHUS. TEenIoBoe paclinpeHre U CHKaTue.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
yactull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONEpEeAAYH:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomuuectBo TemioThl. YaeiapHasd TEIUIOEMKOCTH BelecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOoc(hepHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.



OHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPAHHUS.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBiieHUs Ta3a MpU W3MEHEHWH 0o0BhEMa M HArpeBaHUU WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmoieHue nocTossHCTBa TEMIIEPATYPhI NIPH TJIABJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OnpIThl MO HAOIIOEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KHIKOCTEH W
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIIePaTyPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yAaeabHONW TETJIOTHI MJIABICHUS JIbJA.



Pa3znen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckass nenb. Cuina  TOKa.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYECKUE LIeTH U MOTPEOUTENN dJIEKTpUUECKOr 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HauYeHue JJIs )KU3HU Ha 3eMJle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
JIIEKTPOMArHUTOB B TEXHUKE. JIEICTBUE MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKUJIKOCTH.

W X N U A WN e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbI1 pa3psa.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 10Jie TOKa. DJICKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DIIEKTPOJIBUTATENh NOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o u ok~ w

10.
11.

12.

13.

OneIThl MO HAONIONCHUIO DJCKTPU3ANMM Ted HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUIECKON TIENMU TOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.



14. MccmenoBaHre MarHuTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOTO TOJs MOCTOSHHBIX MAarHUTOB MpPU  HX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbI TOKa W HaIpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydyeHue AeiCTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnbITBI IO  HCCHEAOBAHUIO SIBJICHUS DJICKTPOMATHUTHOM WHIAYKIIMU:
WCCIICIOBAHWE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBvkeHue. HepaBHoMepHOe npsiMoMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHoe nBukeHue. (CBoOogHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHHE MO OKpYyXHOCTH. Ilepuon u yactora oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b SHEpruu u padbotel. [loTeHnanbHas SHEPTUs Tena, NOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.



Hemoncmpayuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBIKCHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

Habiroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU IIPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccaenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCHMOCTH  CHJIBI  TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUSI.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. Ompenenenue pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHUH TeEJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U MpPYKUHHBIM MasTHUKU. [IpeBpanienne
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxaromnme — kojeOaHus.  BeIHyXAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

o v oA W

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMepuojia KoJieOaHUM MaTeMaTU4eCKOIo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEepHO/a KOJEOAHMI T'py3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Paznen 10. DieKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmens  cBera.  Mcrounuku ~— cBera.  [IpsmosnmHenHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToanmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKoCTh H
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHUi ¢ TOMOILBIO JIUH3.

W X N U R W RE

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOIO Jiydya OT yrJia
MaJICHUS.



2. H3ydeHue xapakTepUCTUK U300paKeHUs MpeIMETa B IIIOCKOM 3€pKale.

3. HccrnenoBanne 3aBUCHUMOCTH yTJIA MPEJIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoiei
JINH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmneiTel Pe3epdpopna u mianerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJ0BOTO U MAacCOBOrO YHCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku 3aeprun CosHIla U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroaeHue CIUIONIHBIX U JUHEWUYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--0000IIAIOIINI MOTYJIb TIPEHA3HAYEH ISl CHCTEMATH3aINU
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.



[Ipy M3ydyeHUM AAHHOTO MOIYJIS PEANU3YIOTCSA U CHCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOAbI U TEXHUKH, OBJIAJECHUE YMEHMSIMH OOBSICHATH (PU3NUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CcuérT TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX WM
npeJiaraercs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe udydyeHus Gu3NKA Ha ypOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoTHM4E€CKOro BOCIMTAHUA:

e — MPOSBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
(duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOIIICHHUE K JIOCTHKEHUSIM POCCUMUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TMPUMEHEHHEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAaHHE BaXXHOCTU MOPAJIbHO--3TUYECKHUX MPUHIIMIOB B JEATEIHHOCTH
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCHPUSTUE DCTETHUECKUX KadyeCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHHE IICHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromoJIyyus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(hopMupoBaHHOCTh HaBbIKa pe(IIEKCUMHU, NPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIE€ U (PU3NYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NpodecChid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelieHHs 3a1ad B
o0JacTl OKpy’Karolled cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JJIs1 OKPY’KAIOILIEN CPENBI;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelIeHus;

8) aganTanum Kk M3MEHSAIOMIUMCH YCJOBHUAM COLMAJIBLHON W NMPHUPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM IMPHU BBIIOJIHEHUU HCCIECIOBAHUNA U
OPOEKTOB (PM3MYECKON HANpPaBICHHOCTH, OTKPBITOCTH OMBITY WU 3HAHUAM
IPYTUX;

— TIOBBIIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

— OTPeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIe GOPMYTUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SIBJICHUSIX;

— 0co3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH
11)76370:97



e — INNIAaHUPOBAHUC CBOCTO pPa3BUTHA B HpI/IO6peT€HI/II/I HOBBIX (1)I/ISI/I‘ICCKI/IX

3HAHUIM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTBa )51

O9KOHOMUMKH, B TOM 4YUCJIC C UCIIOJIb30BaAaHHUCM (1)I/IBH‘IGCKI/IX 3HaHHﬁ;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oO1iero 006pa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHbBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NYECKUX
SIBJICHUI U TIPOIIECCOB, JI€JaTh BBIBOJBI C HCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOJXOJISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJIB30BATh BOIPOCKHI KaK MCCIICOBATEIBCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECTIOXKHBIH
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHHMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMS MU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOTHO3UPOBAaTh BO3MOXKHOE JajibHeWliee pa3BuTHe  (HU3HMUECKHUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHblE METO/bI, MHCTPYMEHThI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
CXeMamHu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOWHALMSIMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokeIaTeIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YyJbTAaThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTIKEHHIO: paclpelesTh pPOJH, OOCYXIaTh MPOIECChl U
PE3yNIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAaU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAlMSIX, TPEOYIOIIUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOAAX NPHUHATUS  pELIECHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPeiaracMble BAPUAHThI pELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pEeIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3d, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, IJIacTU4YecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpallieHus, Tepenada JaBiICHUS TBEPABIMUA TeEJaMH, >XHIKOCTIMH H
razamMyd, arMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;



pacmo3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPHUPOJIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOW M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBlI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TEJIe YeNOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Telna, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKasi W TOTCHIMAJIbHASI JHEPTus), MPU OMHUCAHUM TPABUIBHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpaprKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPABHWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, TMpPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh TIPUYHUHHO--CIICJICTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE n3 12
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallu3a
YCJIOBUSI 33/1a4M 3aMHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITU
(bu3NYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxeHue  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBI pPe3yJbTaT, HAXOIWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOTHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUM (3aBUCUMOCTHU IyTH
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTU OT YJJIMHEHUSI TPYKUHBI, BBHITAJIKUBAIONIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO UCCJENOBAaHMS, COOMpaTh YCTAHOBKY M
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE HM3MEpPEeHUS (HU3NYECKUX BEIMYUH (IIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TENO, KOA(D(UIIMEHT TMOJE3HOTO eHCTBUS
MPOCTBIX MEXAaHU3MOB), ClIelysl TMPEIT0KEHHON HWHCTPYKIMU: TpHU
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
NOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHM IIpecc,



MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3UYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYHIIECTBJISATH OTOOpP HCTOYHMKOB uH(opManuu B HWHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW W TYyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJCIATH
uH(pOpMAIMIO, KOTOpas SIBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJI30BATh MPHU BBIMIOJHEHUN YUCOHBIX 3aJaHUI HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO CONEPKAHUS, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3ysbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPaAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTALlUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUI pacrpeieisTh
00s3aHHOCTH B TpyMNE€ B COOTBETCTBMM C TMOCTABICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JEATEIBHOCTh  TPYIIbI, BBICTpAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHE OKPY KAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB ¥ MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTATEb,
AIIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, DIEKTPUUYECKOE TMOJIE, TPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAaHME, KANIMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTajuIn3anus (OTBEpAEBaHUE), KUIICHHE,



Temionepeaaya (TEnIoNpPOBOIHOCTb, KOHBEKIIHUS, W3JIy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JCHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OIMCAHWID MX XAPAKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupozae, u3nydeHue CollHIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBONCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YsI
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAElIbHas TEIIOTa
MJIaBJICHUSI, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, ylelibHAs TeIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAaIllMHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, 3JICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONPOTUBJIECHUE IPOBOJHUKA,
yAeIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO  TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEIWYUH, O003HAUCHUS U €IUHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOHUTH TpaduKku
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IIPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETUUYECKON Teopuu
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyd, IPU HTOM JaBaTh
CloBecHYI0 (OPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl M CBOMCTBAa TEJ, B TOM YHCIIC U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABISATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX



[IaroB C OMOpod Ha 1-2 H3y4YEeHHBIX CBOICTBA (PU3UYECKUX SIBICHUIA,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 3aJlaud 3allUChIBATh KPATKOE YCIOBHUE, BBIABISTH HEIOCTATOK
JaHHBIX JJIS  peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE i €€ pelleHHs, MPOBOAUTH pPAacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ys ONHCAHHE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEIAINIOJIOKEHUE, OLECHUBAaTh IPABUIBHOCTH IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYECKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT I1IBETa H3JIydarome (MoTyIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
poBepsieMble MPEATNONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYIMPOBATH BHIBObI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PHU3MUECKUX BEJIWYUH, CPaBHUBATh
PE3YNBTAaThl U3BMEPEHUIN C YUETOM 33aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHWs HAa  IPOBOJHMUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCUMOCTA B BHAE TaOJIMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMUMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIeysl MPEIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX omnucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON HHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUIaTelb IOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HU3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapallJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  [pUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
NuTepHere, Ha OCHOBE HMMEKOUIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;
UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COAepKaHusl, B TOM 4YHCI€ MyOJMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO



UCIIONIb30BaTh M3YYEHHBIN TMOHATUWHBIN ammapar Kypca (QHU3UKH,
COIPOBOKJIAaTh BBICTYIUICHUE MPE3ECHTALNEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh TMOHATUA: CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBI, IEPHAS SJHEPrETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABIM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE pacHpOCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXXaolieM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B MPHUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE IIaHET COMTHEYHON CHCTEMBI, PEAKTHUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, D3XO, IBETa Te,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYEcKOoe IEeHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3Iy4YCHUE
NPUPOIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas >SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUs W EIUHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHE U3 2-3
JIOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (omMparlIMecss Ha cucremy U3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4yd 3allMChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEUIUTh MpPU TOMOIIH
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IMPAaBWIBHOCTH IOpsJIKa



NPOBEJIEHUSI  HCCIIEOBaHMs, JeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, TPSIMOJIMHEHOE PAaCIIPOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEPEHHs
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOrOo MasTHUKa OT JJUHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUAE TaOWIl U rpaduKoB, AeNaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA M3YYCHHBIX (PU3HUECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPJOE TENO0, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  TNpUMEphl  (HAXOaWTh  WH(MOpMAIMIO O  TpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTh
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCTIONIb30BAaTh MPH BHITIOJHEHUN YUEOHBIX 3a/IaHUH HAYYHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl TPOSKTHON WIIM UCCIIEI0BATEIbCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmaparT W3y4aeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 2 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 2
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 15



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 1 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 2.5 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 15 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26
IMOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
N KoauyecTBo yacoB DJIeKTPOHHBIE
11/_11 Tema ypoxa B Kontpoabnbie IIpakruueckue  UHppoBbIE
Fero padoThbI o0pa3oBaTejibHbIE

pecypcbl



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

®usnka — Hayka o npupoje. SBieHus

bubmuorexa [JOK

1 :

HPHPOTBI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

2 DusndecKue sBICHUS https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

3 Ou3nyecKkue BEIMYMHBI U UX U3MEPECHHE https://m.edso0.ru/7f41a4a6
VYpok-uccnenoBanue "M3mepenue bubnnoreka [JOK

4 TEeMIIepaTypbl IPU MOMOIIH KHIKOCTHOT'O https://m.edsoo.ru/7f41a4a6
TEPMOMETpA U JaTYuKa TeMIepaTyphl”

5 Meroabl HaydHOTO MTo3HaHus. OnucaHue bu6mmoreka [IOK
(bU3UYECKUX SBJICHUHN C TTIOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTessl:

6 JATBHOCTh MOJIETA MIapUKa, MYIIEHHOTO bubnnoreka [JOK
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIIEe https://m.edsoo.ru/7f41a4a6
BBICOTA MMycKa"

Crpoenue BeniectBa. ONBITHI,

7 OKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE bubmmorexa [JOK
. HHHe AuCkp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBr>KeHHEe YacTHI BEIIECTBA bubmmorexa [JOK

tee https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOII0IEHUIO TETUIOBOTO PACIIUPEHUS bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a4a6
ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA bubmmorexa [TOK

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

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI. bubnmnoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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O6o6muienue no pasneny «lleppoHauanbHble
CBEJICHUS O CTPOCHUH BELIECTBA»

https://m.edsoo.ru/ff0a0378

Mexanunueckoe aBHKeHUEe. PaBHOMEpHOE U

bu6mmoreka [IOK

12 HepaBHOMEpHOE ABMXeHHne. CKOpoCTb, https://m.edsoo.ru/Ff0a05c6
€IMHUIIBI CKOPOCTHU
13 p x bu6mmoreka [IOK
ACHCT TLYTH 1 PPEMETIH BRI https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
14 Nuepuusa. Macca — Mepa HUHEPTHOCTH TeN https://m.edsoo.ru/ff0a0cLo
15 [InoTHOCTH BemiecTBa. PacueT mMacchel u bubmuorexa [JOK
o0BeMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopuas pabota «Onpenenenue bubnnoreka [JOK
16 R
IJIOTHOCTH TBEPJIOTO TEJIa» https://m.edsoo.ru/7f41a4a6
17 Pemenue 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK
BeniecTsa” https://m.edsoo.ru/ff0a079c
" " bu6mmoreka [IOK
18 KP Ne 1 "l Lnotsocts semectsa https://m.edsoo.ru/ff0al23c
19 Cua KaK XapaKkTepPUCTUKA B3aUMOJIEHCTBHS brbsmorexa LHOK
ten. Cuta ypyrocti. 3axon ['yka https://m.edsoo.ru/7f41a4a6
Jlaboparopnast padota «13yuenue bubnuorexa [JOK
20 3aBHCUMOCTH pacTsoKeHHs (edopMarivm) https://m.edsoo.ru/7f41a4a6
MIPY>KUHBI OT MIPHIIOKCHHOHN CHITBI)
bubmuorexa [JOK
21 SBnenue tarorenus. Cua TsSKeCTH https://m.edso0.ru/7f41a4a6
C WJION TSIPKECTH U Maccou
B3k MEAAY © bubmmoreka [JOK
22 tena. Bec Tena. Pemenne 3ana4 mo teme

"Cuna Tspoxecta"

https://m.edsoo.ru/ff0al778
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93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 n .
3mepettite chl. JAHHaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
23 Bec Tema. Hepecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay 1o teme bubmuorexa [JOK
"PaBHoneiicTByromas cr" https://m.edsoo.ru/7f41a4a6
28 Cuiia TpeHus u €€ BuAbl. TpeHue B Ipupoje bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [HOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3amau Ha onpeneneHue bu6mmoreka [JOK
PaBHOJEHCTBYIOLIEN CHIIBI https://m.edsoo.ru/7f41a4a6
Pemenue 3anay nmo Temam: «Bec Tenay,
31 « a(queCIfoe n3o0pakeHue crn, «CHIb» bubmmorexa [JOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»
39 KP Ne 2 «Bec tenay, «I'padpuyeckoe bubnnorexka [JOK
n3obpakeHue cuin», «CHIIbD https://m.edsoo.ru/7f41a4a6
33 Hasnenue. CriocoObl yMEHBIICHUS 1 bubnuotexa [JOK
YBEJIUYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBreHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a bubnmnoreka [JOK
34 "
0T 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPIBIMU TEIAMH, bu6nmoreka [JOK
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KUIKOCTSIMH U rasaMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B )KMAKOCTHU U ra3e, BhI3BaHHOE bubmuorexa [JOK
JNIEUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBieHue B bubmuoreka [JOK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobutarotnecs cocy ikt https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBO KUIKOCTHBIN bubnuorexa [JOK
Hacoc https://m.edsoo.ru/7f41a4a6
41 ATmocdepa 3eMin U IPUYKHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHOe 1aBlieHne ngs?;;?:;igrou/ﬁff 9a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnorexka [JOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe bubnmnoreka [JOK
naBneHue" https://m.edsoo.ru/7f41a4a6
47 JlelicTBuE )KUIKOCTH M Ta3a HA IOTPYKEHHOE bubnuorexa [JOK
B HUX Te€J0. ApXMMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITanKHBEmmeI)ﬁ CHJIHI, neifciay}omeﬁ Ha bubmorexa LOK

TECJIO, IOTPYKCHHOC B JKUIKOCTL»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca Tella B

bubmuoreka [JOK

49
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bubmuoreka [JOK
50 I1 e Te
JABAHIe Te https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padora "KoHct OBaHHE
51 a eonfeT : I/IJ'II/II;(OHCT u OBaEZII::IjIO KU 1 bubmorexa [IOK
P P ) PYHP < "H https://m.edsoo.ru/7f41a4a6
orpezeneHue e€ rpy30noabEMHOCTH
Pemenue 3amau nmo remam: «IlnaBanue
52 cynoB. BoznyxomnaBanue», «JlaBienue bubmorexa HOK
YAOB: X L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
53 KP Ne 3 «/laBiieHue TBepIbIX TeT, bubnnoreka [JOK
JKUIKOCTEHN U ra30By https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
54 M
exaruecKkas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 M .E
OHIHOCTD. BAMHIIAT MOUHOCTH https://m.edsoo.ru/ff0a3f82
56 Vpok-uccienosanue "Pacuér MolHoCTH, Bubmmorexa [IOK
pPa3BHBAEMOIH TIPH TIOABEME TIO JTecTHHIIE" https://m.edsoo.ru/7f41a4a6
57 [IpocTeie Mexann3Mbl. Poruar. PaBHoBeCHE Brbmmotexa LIOK
CHJI Ha phIyare https://m.edsoo.ru/7f41a4a6
Priuaru B TeXHHKE, OBITY M IIPUPOJIC.
58 JlabopaTopHnas padbora «};/Iccni Iz)BJ;[mI/Ie bubmorexa HOK
p . p p a https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIUaray
59 Pemenne 3aga4 mo Teme «Y CIIOBHUS bu6mmoreka [IOK

PaBHOBECCHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabota 1 1
«3mepenue KII/] HakIOHHOM MIOCKOCTH»
61 Pemenue 3amad o reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUuu 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT T10 TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHUE
64 M3MEHEHUS KUHETUYECKON M MOTEHIIUATbLHOMN 1 1 bubmorexa HOK
t https://m.edsoo.ru/7f41a4a6
SHEPTUH MPU CKATHIBAHUH TEJIA IO
HaKJIOHHOM TIOCKOCTH"
65 KP Ne 4 «PaboTa 1 MOIIHOCTB. DHEPTHUSI» 1 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41a4a6
PesepBHbIil ypok. PaGoTa ¢ TekcTamu mo
66 TeMep"Mexa?{II)/Iqecxoe BIOKEHUE" 1 1 bubmorexa HOK
A https://m.edsoo.ru/ff0adee6
[IpomexyTouHas aTTecTanus
Pesepaubiit ypok. Pabora ¢ Tekcramu mo
67 teme "JlaBnenne TBEPABIX TN, KUIKOCTCH U 1 bubmmorexa LHOK
. P ’ https://m.edsoo.ru/ff0a4ffe
razoB
68 PesepubIit ypok. Pabora ¢ Tekcramu mo 1 bubnmnoreka [JOK
teme "Pabota. MomHoCTh. DHEprus" https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 13



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/7f41a4a6

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1 bubnnorexa [JOK
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO- https://m.edsoo.ru/7f41a4a6
KMHETUYECKON TEOpUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPATYPHI CO 1 bu6muoreka [JOK
CKOPOCTBIO TEIJIOBOTO JIBU)KEHUS YaCTHI] https://m.edsoo.ru/7f41a4a6
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! ternonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpox-konpepenuus "[Ipakruyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalIoB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora "UccienoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa IIPU CMEIIMBAHUT bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUIA HarpeBaHUS TEJla U BBIAEIAEMOI'O0 UM buGnuorexa [IOK
p https://m.edsoo.ru/7f41a4a6
MIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
21 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢
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BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota

22 "OnpeneneHne OTHOCUTEHHOM BIAKHOCTH bubmorexa OK
pede. https://m.edso0.ru/ff0a7628
BO3/IyXa
23 Penrenue 3a1a4 Ha ONPEIEIEHHE BIaKHOCTH Bubmoreka [IOK
Bo3IyXa https://m.edsoo.ru/7f41a4a6
[TpuHIUTIIBI paOOTHI TETJIOBBIX ABUTATEICH. Bbu6mmoteka [JOK
24 [TapoBas TypOuHa. [IBUraTeslb BHyTPEHHETO https://m.edsoo.ru/7f41a4a6
CTOpaHHUS
o5 KIIJI TemoBoro aurarens. TemnaoBeie bubmuoreka [IOK
JIBUTATENIH U 3alIUTa OKPYKAOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU bubmmoreka [JOK
B TEIUIOBBIX MpOIEccax https://m.edsoo.ru/7f41a4a6
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
27 "TemnoBsie siBaeHUs. M3MeneHnue bubmorexa [JOK
L y https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
98 KP Neo 1 "TemoBsie siBnenus. Mismenenue bubmuoreka [{OK
arperaTHbIX COCTOSIHMI BemiecTa" https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Tei. J{Ba pona bubnmoreka [IOK
MEKTPHHUECKHUX 3aps/IOB https://m.edsoo.ru/7f41a4a6
30 Vpok-uccnenopanue "DIeKTpU3anus Te bubmiorexa [IOK
WH/IYKIMEH 1 TIPH COTPHKOCHOBEHHH" https://m.edsoo.ru/7f41a4a6
31 BiaumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubmuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe moie. HampsskeHHOCTh
bubnunorexa LIOK
32 anekTpudeckoro nois. [punuun

CYTIEPIIO3HIINH JIEKTPUUECKHUX MTOJIEH

https://m.edsoo.ru/ff0a8a0a
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HocuTenu snektpuyueckux 3apsjios.

33 .
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiectBoBanus. cTouHuKH bubmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS SIIEKTPUIECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiicrBue
38 3JIp€KT WYECKOTO TTOJIS i[a MIPOBOJHHUKY H 1 bubmorexa OK
p . POBO https://m.edsoo.ru/7f41a4a6
TUDIIEKTPUKU
39 DNEeKTPUYECKUM TOK B METAIIJIaX, JKUTKOCTIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbBIE YaCcTH bubmmorexa [JOK
P t https://m.edsoo.ru/7f41a4a6
41 Cuna toka. JlaGopaTopHas pabora 05 bubnnorexa [JOK
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.
42 Jla6o Ia)lTo Hasi a6OIT)a "Usmepenue u ’ 0.5 brbmmorexa LTOK
paTOopHai p P ' https://m.edsoo.ru/ff0a9e14
pEryJIUpOBaHHUE HATIPSKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE bubnuotexa [JOK
CONPOTHUBJICHHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
bu6nunorexa LIOK
44 ANEKTPUYECKOTO COIPOTUBIICHUS 1

IMPOBOAHHKA OT €I'0 AJIWHBI, IIOMAaan

https://m.edsoo.ru/ff0aa738
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IIONEPEYHOI0 CEYEHUs U MaTepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HaIps>KCHUA.

bu6nmorexa [IOK

4 3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTopHas pabora "HccienoBanue

46 3aBUCHUMOCTH CHJIBI TOKa, HIIYILErO Yepes Bbu6muoteka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE Bbu6moteka [JOK
COCMHEHMS TTPOBOJHUKOB https://m.edsoo.ru/7f41a4a6
Jlaboparopuas padota "IIpoBepka npaBmiia

48 CJIO)KEHUS HANPSDKEHUN TTPU bubmmoreka [JOK
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

JlaGopatopnas pabora "[IpoBepka mpaBuia
49 TUTST cfmm I")FOKa ipn napaJIJP;enI}zIOM ’ bubmmorexa [JOK
\ https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB

50 Pemenue 3anay Ha npumMeHeHne 3akona OMa bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124

59 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
paboOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKue e U MOTPEONTenn

53 aJIeKTpHUECKOl sHepruu B ObITy. KopoTkoe bubmmorexa LIOK

https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeEMe BuGmrorexa LOK
54 "DnexTpudeckue 3apsapl. 3apsHKEHHBIE Tea

" uXx B3aumoaeucTBus. I1ocTosSHHBIN

https://m.edsoo.ru/ff0abd2c
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AIEKTPUUYECKUNA TOK"

KP No 2 "Dnexrpuueckue 3apsjpl.

. bu6nmmoreka [IOK
55 3apspKeHHbBIE Tela U UX B3aUMOJICUCTBUSL.
. . " https://m.edsoo.ru/ff0abea8
[TocTOsTHHBIN 2NIEKTPUYECKUI TOK
56 IlocTosiHHBIE MArHUTHI, KX B3aUMOICUCTBUC Bubmaorexa ITOK
’ https://m.edsoo.ru/7f41a4a6
57 Ypoxk-uccienopanue "M3yuenue nosiei bubnmnoreka HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHoe nojie. MarHuTHOE 1oJie 3eMJid U bubnnorexa [{OK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmnsiT Opcrena. MarauTHoe nosie
59 AIEKTPUUYECKOTO TOKa MarHuTHoe rmose bubmorexa OK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlaGopartopnas padora "U3yyeHue neiicTeus Bubmiorexa OK
PaTOPHA p v " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha IPOBOTHUK C TOKOM
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3n€KTpoABUTATENEH B
N bubnuoreka [{OK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpyrpoBanue u
n3ydeHue paboThl dEKTpoABUTATENSA"
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIEKTPUUECKOI SHEPTrUU. DNEKTPOCTAHIINHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEME

"DJIeKTPUYECKUE M MAaTHUTHBIC SIBIICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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KP Ne 3 "Onexkrpruueckue 1 MarHUTHbIE

bubnunorexa LIOK

65 1
ABJICHNA" https://m.edsoo.ru/ff0acb14
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
" " bubmuorexa [JOK
66 teMe "TeroBbIe sIBICHUS 1
https://m.edsoo.ru/ff0acc5e
[IpomexxyTouHas arrecrauus
PeseprHbIit ypok. PaboTa ¢ TekcTamu mo bubnmnoreka HOK
67 . .
teme "[loCTOSITHHBIN 3JIEeKTpUYEeCKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "MaruuTHsele siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 15
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Mexanunueckoe ABMxkeHuEe. MaTtepuanbHas 1 bubnnorexa [JOK
TOYKa https://m.edsoo.ru/ff0ad474
Cucrema orcuyera. OTHOCUTENBHOCTh
2 MEXaHWYECKOTo JBUKeHUs. PaBHOMEpHOE 1 bubmorexa LOK
. g ' p https://m.edsoo.ru/ff0ad474
MPSIMOJIMHENHOE JIBUKEHHE
3 HepaBHoMepHOE NPSAMOIMHENHOE IBHKEHUE. 1 bu6muoreka [IOK
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh https://m.edsoo.ru/ff0ad474
4 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
IBYKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
5 CxopocTb NpSIMOIMHENHOTO 1 bu6muoreka [JOK

pPaBHOYCKOpEHHOTO ABIKeHUs. [ paduk

https://m.edsoo.ru/ff0ad474
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CKOPOCTH

JlabopaTopHas pabora "OnpeneneHue

6 CKOPEHHS TeJIa IIPU PAaBHOYCKOPEHHOM bubmorexa LOK
YEKOP PP . yerop " https://m.edsoo.ru/ff0adb18
IBIDKEHHUH 10 HAKJIOHHOH INIOCKOCTH
bub6nmoreka [IOK
7 Cso0Oonnoe nagenue teir. OneITel I anunes https://m.edsoo.ru/f0ad474
PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.
8 I1epuo II/: qaCTHOTa o0pa eHHﬂpJ};)IfI(HeﬁHaﬂ 51 bubnnorexa HOK
pHOA patt ' https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
9 LleHTpOCTpEMHUTENILHOE YCKOPEHHE bubnnorexa [JOK
pocTp yerop https://m.edsoo.ru/ff0ad474
" " bubnuoreka [IOK
10 KP Ne I "Mexammeckoe asuwkeHHC https://m.edsoo.ru/ff0ad19a
bubmuoreka [IOK
11 I1 i H .B
CPBBIH 3AKOH HILIOTOHA. BEKTOp CHIILT https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubmuoreka [IOK
PaBHOnelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
. bubmuoreka [{OK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB bubnmorexa [IOK
HrroTrona https://m.edsoo.ru/ff0aeh6c
bubnmorexa LIOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ffOaeca?
16 Pemenne 3ama4u mo teme «Cuna OCTH) bubmorexa LIOK
a YHpyr https://m.edsoo.ru/ff0ad474
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna tpenus bubmuoteka [IOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0af738

19 Pemenue 3amau o reme «Cuiia TpeHUS» bubmmorexa [JOK
A P https://m.edsoo.ru/ff0afa26
Jlaboparophas padota "Omnpenenenue bubmmoreka [JOK
20
Koa(hduULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3amgad mo teme "3akonsl HeroToHAa. bubnuorexa [{OK
Cuna ynpyroctu. Cuna Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHhepenus "JIBUKEeHHE TET BOK
23 r I;.BI/ITa I/Iq())Hl;or]j) eHI"[[ a (ConmneuHas i bubmorexa LIOK
P N B \ P https://m.edsoo.ru/ff0ad474
cucrema). ['anakTuku
24 Pemenue 3amad mo teme "Cuna TsHKeCTH U bubnuorexa [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
IlepBas kocMHUEeCKasi CKOPOCTb. bubmuoteka [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuabHON TOUYKH.
26 AbcomtoTHO TBEpAOE Teno. PaBHOBecue bubnnorexa [JOK
TBEPJIOTO TeNA € 3aKPEIIEHHOM OChIO https://m.edsoo.ru/ffOafe36
BpAaIICHUS
bu6nmorexa LIOK
21 Monten cumbt. Lientp Tikecti https://m.edsoo.ru/ff0ad474
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. but6mmorexa [IOK
enTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM PabOTE IO TEME
29 "MexaHUYEeCKOE IBHKEHIUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
30 KP Ne2 "Bzaumozeiictsue ten" but6mmoreka [IOK



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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Nmnynec Tena. Umnynse cuiibl. 3aKoH

https://m.edsoo.ru/ff0b06ec

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmmorexa [JOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
32 Pemrenue 3aau no reme "3akoH coxpaHeHUs bubnmnoreka HOK
uMmiyisca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTHBHOE IBI)KCHHE bubnmnoreka HOK
B MPUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0ad474
bubnuoreka [{OK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
35 Pabota cuibl TsKeCTH, CUIIbI YIPYTOCTH U Bu6moreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM bubmmoreka [JOK
JBIKEHUH Teja 10 TOPU30HTAIIBHON https://m.edsoo.ru/ff0ad474
MIOBEPXHOCTI»
37 CBs13b 2Hepruu u padoThl. [loTeHIManpHaS bubnmnorexa [JOK
SHEprus https://m.edsoo.ru/ff0ad474
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsl PHEPTUU B MEXAHUKE bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
40 JlaGopatopHnas pabota «3yueHue 3akoHa bubmuoreka [JOK
COXPaHEHUS DHEPIUM) https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO but6mmorekxa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHus. BeiHyK1eHHbIE bubnmnorexa [JOK

Kosebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTuueckuil U Npy>KUHHBIA MAsITHUKH

JlaGoparopHasi paboTa «3aBUCHMOCTb

44 IeproIa KoJeOaHu oT KECTKOCTU bubnnorexa LHOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»

45 [IpeBpanienue 3Heprum Npu MEXaHUUECKUX bubmmoreka [JOK
KOJIe0aHUIX https://m.edsoo.ru/ff0ad474
JIaboparopHas padora «Ompenenenue

46 qaCToF;LI I/Ipl'Ie Ifo a KoneGaEHﬁ I WHHOT'O bubmorexa LIOK

proa Pyx https://m.edsoo.ru/ffOblaec
MasgTHHUKA)
JIaboparopHas padora «IIpoBepka
47 HesaBI;chZocmpne noja IfOJIeé)aHI/Iﬁ rpy3a bubmorexa LHOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
MexaHnuueckue BoJIHBL. CBOUCTBA
48 MEXaHWUYECKUX BOIH. [IpomoabHbIe U bubnnorexa [JOK
- POt https://m.edsoo.ru/ff0b21fe
MTOTICPEYHBIC BOJTHBI

49 Ypok-koHpepeHmus "MexaHndecKue BOTHBI bubmuoreka [IOK
B TBEpOM Tene. CelicMuueckue BOIHbI" https://m.edsoo.ru/ff0ad474

50 3Byk. PacripocTpaHenue u oTpakeHUEe 3ByKa bubnmorexa IOK

Y poctp p K https://m.edsoo.ru/ff0ad474

51 VYpoxk-uccienoanue "Habmonenue bubmmnoreka HOK
3aBHCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI" https://m.edsoo.ru/ff0ad474

59 I'pomMKoOCTb 3ByKa U BBICOTA TOHA. bubnuoreka [IOK
AKYCTUYECKUI PE30HAHC https://m.edsoo.ru/ff0ad474

53 Ypok-koHpepeHus "YapTpazByKk u bubnmnoreka [JOK
UHOPA3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
" bubnuotexa [JOK

54 3aKoHbBI COXpaHeHus. MexaHndeckue

KOJIEOAaHUA U BOJHBI"

https://m.edsoo.ru/ffOb25f0
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55 KP Ne 3 "3akoHbI cOXpaHEHUSI. bubmmoreka [JOK
Mexannueckue KoneGaHus 1 BOJIHbI" https://m.edsoo.ru/ff0ad474
56 DNeKTpOMarHuTHOE IoJIe. bubnmnoreka HOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JICKTPOMArHUTHBIX BOJTH bubmorexa LOK
P https://m.edsoo.ru/ff0ad474
Ypok-koudepennus "llkana
58 ANIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubnnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Vpok-uccnenosanue "M3yueHne cBOiiCTB
59 Z)J'IpeKT OMAarHUTHBIX BonHy;l MTOMOIIBIO bubmmorexa [JOK
P " B https://m.edsoo.ru/ffOb2c6e
MOOHITEHOTO TeIedoHa
50 Pemenue 3a1a4 Ha onpe/iesieHne 4acTOThl U bubmmoreka [JOK
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI https://m.edsoo.ru/ff0ad474
61 DneKTpoMarHuTHasi IPUpoO/Ia CBETa. bubnmnorexa [JOK
CxopocTts cBeTa. BonHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. [IpsaMonuneitHoe
62 acnpocTpaHeHue cBera. 3atMeHus: ConHua brbmmorexa [TOK
pactpoctp ' t https://m.edsoo.ru/ff0b3658
n JIyHb1
3akoH oTpakeHus cBeTa. 3epkana. Pemenne
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS brbmmorexa LTOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBeta. 3aKOH MPETOMIICHHS bubmuoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
P P bubmuotexa [IOK
65 Hcnonbs3oBanme MOTHOTO BHYTPEHHETO

OTpa’XCHUA B OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH yIJIa TPEIOMIICHHUS] CBETOBOI'O

bubnunorexa LIOK

66 1
Jiy4a OT yIJia HaJieHus Ha TpaHuIle "BO3yX- https://m.edsoo.ru/ff0ad474
crexso""
VYpok-koupepenuus "Mcnonbp3zoBanue
67 H:JIHOFO B(IE : €HHETO OTPAKEHUS: 1 bubmorexa HOK
yIP P o https://m.edsoo.ru/ff0ad474
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b
bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI httos://m.edsoo.ru/Ffob3f2c
. bubnuorexa [{OK
69 [TocTpoenue n300pakeHUI B JIMH3aX https://m.edsoo.ru/ffOb4dda
JlaGopatopHnas padota "Onpenenenue
70 box EHOFg acETo;IHI/I;I u OII)IT?/IQCCKOIZ CHJIBI 1 bubmmorexa [IOK
YEHOTo b ! https://m.eds00.ru/ff0b4206
coOuparoIen JTUH3BI
71 VYpok-koudepenius "OnTuyecKre TNH30BbIC 1 bubnnorexa [JOK
puoops!" https://m.edsoo.ru/ffOcOa7e
I'ma3 kak ontuyeckas cucrema. Y pokK- Bubs 10K
noIMoTeKa
72 " . K 05
KOH(peperiuts He?eKTH SPEHIL. Ra https://m.edsoo.ru/ff0ad474
COXPaHHTH 3pEHUE
Crtpykrypa 6enoro ceta. JlaboparopHas
pabota "OnbITHI IO pa3yIoKEeHUIO 0e10ro
73 CBETa B CIIEKTP U BOCIPUATHUIO LIBETA 0.5 bubmorexa HOK
P P 1 ' https://m.edsoo.ru/ff0cOe2a
MPEeIMETOB MPHU X HAOIIOICHUU Yepe3
1[BETOBBIE (DUIBTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
74 CBI::Ta' FI)/Icne cyp?:{ UHTEepEpEHIIHs U 1 Bubmmorexa [IOK
A | per, peperlt https://m.edsoo.ru/ff0ad474
T paKIus
75 [Toaroroska k KP "JIun3zel. BonHoBbIE bubmorexa [TOK

https://m.edsoo.ru/ffOc0f4c
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cBoiicTBa cBera"

76 KP Ne 4 "JIun3sl. BoaHoBbIE CBOMCTBA bubmuorexa [JOK
cBeTa" https://m.edsoo.ru/ff0b4684

77 OmnsiTel Pesepdopaa u miianerapHas Mozeinb bubmmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8

bubmmoreka [JOK
78 [Toctynatel bopa. Moaens aroma bopa https://m.e dsoi_.[ru /F0ad474

79 Hcnyckanue u MOrjaomeHue cBeTa aTOMOM. Bu6moteka [JOK
KBantsl. JIuHeidyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe npeBpamieHus. M3zoronsl ﬁg&?ﬁ;fg;gﬁ}:f Oclald

84 Pemenue 3agau nmo teme: "PaguoakTuBHbBIE bubmmoteka IIOK
npespamieHus" https://m.edsoo.ru/ffOclb4a

bubmuoreka [IOK
8 Heprox monypacraza https://m.edso:)_.[ru/fand474

86 Ypok-koupepenius "PagnoakTHBHBIE bubnuotexa [JOK
W3IIYy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHbie peakiyy. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK
3apsiJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnmnoreka [JOK
Y DHEPTHUH https://m.edsoo.ru/ff0cld7a

89 Pemenwue 3amaq mo Teme "SnepHbie bubmuoreka [JOK
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peakuuun"

https://m.edsoo.ru/ff0ad474

Peakiuu cunTe3a U neneHUS AaEp.

bub6nmoreka [IOK

90
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Vpok-koH(peperuus "SnepHasa sHEpreTUKa.
91 I[Ie)ﬁCTBHﬂ(bap I/IoaKTI/IBHBI)I() U311 eII;I/Iﬁ Ha bubmorexa HOK
pai " i https://m.edsoo.ru/ff0ad474
KUBBIE OpPraHU3MBI
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
92 "DJIeKTPOMarHuTHOE MOJIE. bubmmoreka [JOK
DneKkTpoMarHuTHbIie BOJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"
93 KonTponbnas padota no teme "KBaHToBBIE Bbu6moreka [JOK
sBJIeHNA" https://m.edsoo.ru/ff0ad474
94 [ToBTOpenue, o600menue. JlaboparopHsie bubnuoreka [{OK
paboTsI 1o Kypcy "B3zanmopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6mcHNe. Pemenue
95 aCLIeTII)-ILIX Y Ka4eCTBEHHBIX 33]1a4 110 TeMe brbmmorexa LIOK
{J | 8 https://m.eds00.ru/ff0c2572
TeruoBsle mpoLeccsl
[ToBTOpenue, 06o61eHue. Peenue
96 ACYETHBIX U KaYECTBEHHBIX 33J1a4 110 TEME bubmorexa LOK
,I') o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTATEIICH
[ToBTOpenue, 06o61eHue. Peenne
97 ACYETHBIX Y KAY€CTBEHHBIX 33]1a4 110 TeMe bubmmorexa [JOK
%‘) " A https://m.edsoo.ru/ff0c2b30
KII/[ anexTpoycTaHOBOK
08 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmnoreka [JOK
paboTel o Kypcy "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o006meHne. Pabora ¢
P " bubnuorexa [JOK
99 TEeKCTaMU 10 TeMe "3aKOHBI COXPAHEHUS B

Mmexanuke"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bubnunoreka LIOK
TekctamMu 1o TeMe "Konebanus 1 BOIHbBI" https://m.edsoo.ru/ff0c2e82
bubnunoreka LIOK
101 I1 1
0 POMENYTORHA aTTECTAlHA https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢dusuka"
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 26
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