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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «duzukay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCA W OpPraHU3alMI0 H3yYEHHUs
¢u3MKu Ha NEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3HMKe Y4YUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIUBAET paclpeaesieHue yueOHOro Marepuana
1o rojaMm o0yudeHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaroOUXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
NOMOIIM YUYUTEIO B CO3/IaHUU paboueit MporpaMMBbl [0 y4eOHOMY IIPEIMETY.

®duszurka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, OMOJI0rnen, acTpOHOMHEN U pu3nuecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, IPEJOCTaBIsieT Hambosee siICHbIe
oOpasibl MPUMEHEHHUsI HAYYHOT0 METO/Ia TO3HAHUS, TO €CTh Croco0a MOJydeHHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIIEIYIOUIUMU KOMIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJIOBAHMUS,

e HHTEPNPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JUIsl OJYyYEHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3UKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBareibHBIX opraHusanusx Poccuiickoit ®enepainuu, peamu3yOmUX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pEIIeHUEM



Komnerun Munncrepersa npocseienus Poccuiickoir @enepanuu (poToKoda oT 3
nexadps 2019 r. No [1K4BH).
Iesun n3zyyenus pusnku:

NpUOOPETEHUE HHTEpeca U CTPEMIICHUS OOydYaroluXCsi K HayYHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTHE HUX HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ TTO3HAHUSA U (OPMUPOBAHUE
HCCIIEIOBATEIICKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;
dhopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TPEACTABICHUN O POJIU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyaymiein
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THUX IeNiel mporpaMMbl Mo (U3WMKE Ha yYpPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npUOOpETEeHNE YMEHUW OMHCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHHS C
WCIIOJIB30BAHUEM II0JIyYEHHBIX 3HAHU;

OCBOCHME METOJ0B pELICHUs IPOCTEHIIMX pPacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM (U3MYECKUX MOJENEe, TBOPYECKHX M IMPAKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIIOAATh MPUPOJIHBIE SBJICHUS U BBIOJIHATH OMBITHI,
nabopartopHble  pabOTBl U HKCIEPUMEHTAJbHBbIE HUCCIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThHl ¢ MH(pOpManuel (PU3NYECKOro COAEPIKaHMUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIN3 U
KPUTHUYECKOE OlIEHWBaHNE UH(POpMAIUY;

3HAKOMCTBO €O c(hepamu mpodeccCHOHANBEHON EATeTbHOCTH, CBSI3aHHBIMU
¢ uU3NKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeneN0), B 8
KJacce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpaMmMme 1mo QuU3MKe MepedeHb JTabopaTopHbIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTEeIb JeIaeT BEIOOP MPOBEICHUS



7a00paTOpPHBIX PadOT W OMNBITOB C YYETOM HMHAMBUIYATIBHBIX OCOOEHHOCTEH
OOy4JaromMXCcs, CIHUCKA HKCIEPUMEHTAIBHBIX 3a/IaHHUM, MPEIaraéMbIX B pPaMKax
OCHOBHOTI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3MKe.



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ posib B NO3HAHUYU OKPY KAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABneHuss npupoipl. PUNUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MmepeHue @uanyeckux BelnyuH. PuU3nUYecKHe
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTeMa €IMHHII.

Kak ¢u3uka u pyrue ecTeCTBEHHbIE HAYKH U3y4aloT npupoay. EctecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaONIOJIeHHe, ITOCTAaHOBKAa HAYyYHOIO BOIpPOCA,
BBIIBUKEHUE TUIIOTE3, SKCHEPUMEHT [0 TMPOBEPKE TUIOTE3, OObICHEHUE
HaOogaemMoro siBieHus. Onucanue GU3NUeCcKUX SABJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJIICHUSL.
2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHue LEHbI AeEHUs NIKAIbl U3MEPUTEIBHOTO MPUOopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYyPBL.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THIIOTE3bl: JAIBHOCThH IOJIETA
HIaprKa, MyIEHHOIO0 TOPU30HTAILHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactul BemecTtBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: IIPUTSKEHNUE U OTTAIIKUBAHMUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsA3b MeXay CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

dortorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [IBMKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuila KaKk XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHUE TATOTEHUS W CHIa
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HabmroneHue MexaHUUECKOTO ABMKCHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JNaBnenune. CriocoObl yMEHBITICHUS ¥ YBEIUYCHUS NaBieHus. J[aBieHne rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJIKOCTH OT TayOWHBI. ['mapoctatnueckuii
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe naBienue. [IpuumHBI CyliecTBOBaHUs
BO3yIIHONW 00o0mouku 3emau. OmbiT Toppuyemnu. M3mepenue atMochepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[Iepenava naBneHHs KUJIKOCTHIO U Ta30M.
Coobmaronuecs CoCybl.
['mapaBiuyueckuit mpecc.
[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja
Y TTIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: IJIABAHUE WIIH MTOTPYKEHUE TEJI B 3ABUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHON B
YKAJIKOCTh YaCTH Tea.
2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHUIIBI, ICUCTBYIOIIEH HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TENIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUIKOCTh
YacCTH TeJIa U OT MJIOTHOCTH KHUJIKOCTH.
5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTH. DHEPrus.

Mexannueckast pabota. MOITHOCTS.

[IpocThie MexXaHWU3MBI: pbluar, OJIOK, HAKJOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecwus pbuara. [I[pumeHeHre mpaBuiia paBHOBECHSI phluara K 0JIOKyY. «30710Toe
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npasmwio» Mexanuku. KI1JI mpocteix mexanu3moB. [IpocTeie MexaHu3mbl B ObITY U
TEXHUKE.

Mexanuueckass dsHeprus. KuHernueckas M INOTEHUUAlbHAas JHEPIUs.
[IpeBpaleHne 0THOrO BUJ1a MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa 110

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSA
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. OINBITHI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETHYECKOU TEOPHH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEH SHEpPrumu:
TerIonepeavya u coBepiieHne padoTsl. Buapl Teronepenayu: TemaIonpoBOAHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro ©Oananca. [lmaBienwe wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BEUIECTB. YJAENbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TeroBbix asurarenedt KIIJ TtemmoBoro nBuraress.
TennoBble ABUTATENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6mronenne nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITEl TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHSI TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICMCTBUS
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJJICKTPUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIAKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBiIEHUE MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka uend. [lociaeqoBaTenbHOE U TapauiesIbHOE COEAUHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyna—Jlenua.
DNeKTpUYEeCKue LeNU U MOTPEOUTENH IEKTpUIECKOil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nmoje. MargauTHoe mojie 3eMJIM M €r0o 3HaueHue g KH3HHM Ha 3emiie. OIBIT
Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTO TOKA. [I[puMeHeHne 3I1eKTpPOMArHUTOB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. fABiaenue snekrpoMarHuTHOM mHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopaenupoBaHue CUIOBBIX JUHUN DJIEKTPUIECKOTO ITOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS ANEKTPUIECKOTO TOKA.
. DNEKTPUYECKHI TOK B KUJIKOCTH.
. ['a30BbIl paszpsm.
. I3Mepenue cuiibl TOKa aMIepMeTpoM.
. I3MmepeHune 3JIeKTpUYeCKOro HapsKeHUsT BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUHN.
. B3anmoneicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKXHOCTHU Pa3/IeJICHUs MOJIOCOB MAarHUTA.
. MoaennpoBaHHe MarHUTHBIX MOJIEW NOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleficTBE MarHUTHOTO IOJISl HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnebiTel Dapajnes.

3aBUCUMOCTb HAIlPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o u bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJICKTPU3ANMH TEN HWHAYKIWEH U TpHU
CONPHUKOCHOBEHHH.

HccnenoBanue AeMCTBUS BJIEKTPUYECKOTO TMOJS HA TMPOBOJAHUKU U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
W3mepenue u peryjJnpoBaHHue CUIIbI TOKA.

H3mepeHue u peryinupoBaHnue HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAINPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAX TMOMEPEYHOro
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKCHUM MpU TOCIEeI0BaTEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJg CWIbI TOKAa MPH TapAICIHPHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CWIbI TOKA, WAYILIETO 4epe3 JaMIIOYKY, OT
HaInpsHKEHUS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
U pa3JIeJICHUH.

HccnenoBanue nedcTBUs IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KaTYIIIKE.
N3yueHne neicTBUS MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.



19. KoHcTpyupoBanue u uzyueHue paboThl JIEKTPOBUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.
21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS U HAMNPABICHUS HHIAYKIIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe naBrmkeHue. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI0 JABWXKEHHUS. PaBHOMEpHOE MNpPSAMOIMHENHOE
nBxkeHue. HepaBHOMepHOe mpsiMosinHENHOE ABUKeHHE. CpelHsAsl 1 MTHOBEHHAas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiMHEWHOe naBrkeHue. (CBoOoaHOE
nageuue. OnbeITe! [ amuies.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpalieHus.
JIuHeliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HeroToHa. Bropoy 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUs MOKOsI, IPYTUe BUIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUs. Y CKOpeHHE CBOOOJHOIO
najgeHus. J[Bwxenue mianer Bokpyr Connua. IlepBas kocmmuyeckass CKOpPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOBecue marepuanbHOW TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIJIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbee Tena. M3menenne mmmyinbca. UMnyibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE IBUKEHNE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b d3HEpPruu U padboTsl. [loTeHInanbHas 3HEprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust cxxaTou npykuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETMYECKOM HHEPIUHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS T€la OTHOCUTENIBHO Pa3HbIX TeEll

OTCY€Ta.
2. CpaBHEHME NyTE€W W TPACKTOPUM MABUKEHHS OJAHOTO M TOTrO XKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

3. M3mepeHue CKOPOCTH M YCKOPEHUS MPSMOJINHEUHOTO IBUKEHHS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOT'O JBUKECHUS.

5. HaOmronenue ABuKEHUS Tesa MO OKPYKHOCTH.



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

HaOnroieHrie MexaHUYeCKUX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAaCChl T€JIa U JICMCTBYIOLIEH HA HETO
CHUJIBL.

HaOmnroienuie paBeHCcTBa CUII PU B3aUMOJICUCTBUU TEII.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICVICTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKOW SHEPTUM MIPU IBUKECHHUU TEJla MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUINEro PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKH.

OrnpeienieHue CpeIHEe CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teiaa MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHHUH 0Oe€3
HAYaJdbHON CKOPOCTHM IYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGuUIEeHTa TPEHUS CKOTBKCHUS.

OmnpeneneHne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHM TeJia 0
TOPU30HTATHLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YHOPYrOCTH TpU THOABEME TIpy3a C
WCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS SHEPTHH.

Pasznen 9. Mexannueckue K0J1e0aHUA U BOJHBI.



Konebarenbnoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: TTepuo,
4acToTa, aMIUIATYy1a. MaremMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue — koneOanus.  BoiHykaenHole — koneOanus.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTh 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenuwe kojieOaHWii Tea IIOA HAEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTHU4eCKOTO
MasITHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJia KoeOaHuii MPYKMHHOTO MAasTHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnegoBaHue 3aBUCMMOCTHU MEPHOJIA KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KOJeOaHUW rpy3a, MOJIBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  TMEpHojia  KoJeOaHui
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHBIX BOJIH. I[llkama snekTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMaruutHasi npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnsie pabomosl u onvimol.
1. W3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  momenbp  ceera.  Mcrounuku ~— ceera.  IlpsAmosnHerHoe
pacnpoctpanenue cBera. 3atMeHuss ConHna u JIynsl. Otpaxkenue ceta. [lmockoe
3epKano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUs cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHWE TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B munze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadlbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloToHa. CroxeHwue
CIIEKTpaJbHBIX IBETOB. /Jucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiicTBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKT.
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12. [lomy4yenue 6em0ro cBETA MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
naJeHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKaje.

3. HccnegoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yrIiia
najieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyueHue n300pakeHH ¢ MOMOIIBIO COOUPAIOLEH JTHUH3BI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit
JIVH3BI.

6. OTBITHI 10 PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUSATHIO LIBETA MPEAMETOB NPH UX HAOJIIOJECHHH 4Yepes3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue v noriomeHne ceerta aroMoM. KBaHThl. JIMHeuaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. HyxkioHHas wMoxens aroMHoro sapa. Msoromsl. PanuoaktuBHbIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MACCOBOI'O YHCEIL
DHeprusi CBs3UM aTOMHBIX sjaep. CBsA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. Habmronmenue TpexoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUYECHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE HHEPIrUM YACTULBI IO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOrO (PoOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3aluu
¥ 00001IeHNS TPEIMETHOTO COJIEP>KAaHUS U OMBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipu M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITETLHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTh: OCBOEHUE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKUe
SABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3Jieia peaausyercs 3a
CY€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHAIOT 331aHUs], B KOTOPBIX UM MpEAJIaraeTcs:



Ha OCHOBE IIOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAyYHO OOBICHATH
dbusnueckue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
4yuCIe s MPOBEPKU TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHbIE OCHOBBI HaM0OJIe€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuaronierocs 0yayT copMHUpPOBaHBI CIEAYIOIINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJIEHUE HUHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

— [IECHHOCTHOE OTHONIEHHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B O0CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUHN
busuKy;

— OCO3HAaHHE BAXXHOCTHU MOPAIBHO-ITUYECKUX IPUHIUIIOB B JEATEIBHOCTH
Y4YEHOTO;

3) 3CTEeTHYeCKOr0 BOCIIUTAHUS:

— BOCIHPHUSITHE ICTETUUECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAaHUE IEHHOCTH (PU3MYECKOM HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEW COCTABJISIOLICH
KYJBTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIHHOCTHU, WMHTEpPEca K HCCIEI0BATEIHCKON
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS H  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTH O0€e30MacHoro obpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI O€30MaCHOrO IOBEACHUS Ha
TpaHCIIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TaKOT'O JK€ MpaBa y JIPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTH€ B PCIICHUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTHYECKON W
COLIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3UUECKUX 3HAHUM;

e — HHTEpEC K MPaKTUYECKOMY M3YUYCHHIO TpodeccHil, CBsI3aHHbBIX ¢ (PUUKOK;

e 7) 3KOJIOTUYECKOT0 BOCTIUTAHMSA:

e — OpUEHTAlMS HAa TPUMEHEHUE (PU3WYECKUX 3HAHUN JJIS PEIICHUs 33134 B
o0JlacTh OKpYy’Karolel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCIIEJICTBUN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME MIOOAJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTed uX
pELICHMUS;

e 8) aganTanum K HU3MEHSIOUIMMCH YCJOBHAM COLMAJBLHOM W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBMU MPHU BHIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYTHX;

e — TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
NEeSATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE POPMYIHPOBATH
UJIEU, TIOHSATHUSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUYECKUX
3HAHM;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISABIISTH B3aUMOCBSI3U TPUPOJIBI, 00IIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXAKOUIYI0 Cpexny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0ocBOSHUS MPOTpaMMEI 110 (DU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOyuwatomerocs OyayT copMHpoOBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIE  Y4eOHBIE  JCHCTBUS,  PETYJSATUBHbBIC
YHUBEpCaIbHBIC yIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJoruuyeckue JelcTBUA:



BBISIBIISAITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PHUKALMK, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,;

BBISIBIISATh 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHUH (DU3UIECKUX
SIBJICHUN U TIPOIIECCOB, JIeTIaTh BBIBOJIBI C UCIIOIB30BAHUEM JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJINYUH;

CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHns yueOHo! Gpu3ndeckoi 3a1auu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HaumboIee
MOAXO/ISIIET0 ¢ Y4ETOM CAMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTe/IbCKUE AeCTBUS.

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN MHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY ITUTaHY OIIBIT, HECTIOXKHBIH
GuU3NYECKUH IKCIIEPUMEHT, HEOOJbIIIOe WCCICOBaHHE (DU3HMUECKOTO
SIBJICHUS,

OIICHWBATh HAa MPUMEHUMOCTh H JOCTOBEPHOCTh HH(pOpMAIIHIO,
MOJTYYCHHYIO B XOJI€ CCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

MPOTHO3WPOBATh BO3MOXKHOE JaJIbHEHINee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh Pa3TUYHbIE METObI, THCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope WH(POPMAIIMM WM JIAHHBIX C YYETOM MPEIIOKCHHOW Y4eOHOU
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

CaMOCTOSITEJILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEJICTaBICHUS
uHQOpMAIMl W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOXHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpauKoi U X KOMOWHAIIASIMH.

KoMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:

B XOJIe OOCYXIEHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHUWE 33/Jauyd W MOJIepKaHUE
OJ1arokenaTeTbHOCTH OOIICHNS,



COTIOCTaBIISAITh CBOM CYXKICHUS C CYXICHHSIMHU JPYTUX YYaCTHUKOB
auanora, 0OHapyKUBaTh Pa3jIN4KMe U CXOJICTBO MO3UIIUN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEJICTABIIATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(PKCIiepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh W UCITOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U HHIUBUIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOM (PU3NYECKOl TIPOOIEeMBI;

MPUHUMATh 1I€JIM COBMECTHOW AESTENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHUS
no e€ JOCTI)KEHHMIO: paclpelessiTh pPOJu, OOCYXJIaTh IMpolecchl U
pe3yIabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OIICHMBATh Ka4eCTBO CBOCTO BKJaJa B OOIIMH MPOIYKT MO KPUTCPHUSM,
CaMOCTOATEITLHO C(OPMYITHUPOBAHHBIM yUaCTHUKAMHU B3aHMOICHCTBHSI.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBJISITH TIPOOJIEMBI B J)KM3HEHHBIX M YYCOHBIX CHUTYAIHsIX, TPEOYIOITNX
TS perieHusT GU3NIEeCKUX 3HAHUT;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MOAXOJAaX MPHUHATHS  PEIICHUN
(vHIMBUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIe, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PEIICHUs GU3HISCKON 3a0a9u VI
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEeHTUPOBATh NpeIjIaracMble BAPUAHTHI PEIICHUH;
JieNIaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAIBbHbIA HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYyalluu U Mpejjiararh rjiaH e€ N3MEeHEHHUS,
OOBSICHSITh ~ NPUYUHBI  JOCTUXKEHUS  (HEJOCTUKEHUS) PE3yIbTaTOB
JESTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JACSATEIBLHOCTH (B TOM YHCIE B XOJ BBIOJIHEHUS
(Gbu3NUecKOoro UMCCJIEIOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTH CEOS1 HA MECTO JAPYTOr0 YEJIOBEKa B XOJI€ CTIOpa WK AUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



npuU3HaBaTh CBOE MPaBO Ha OMIMOKY NPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHnity o0yuenus B 7 Kjaacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIIONB30BaTh  MOHATHS:  (U3MUeckne W XUMHYECKHE  SIBJICHHS,
HaOI0IeHNe, HKCIEPUMEHT, MOJelNb, TUIOTe3a, €AMHUILBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JIBIXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEPHOE JBW)KCHHE, WHEpPIIHS,
B3aHMOJICMCTBUE TEJ, PABHOBECHE TBEPJBIX TEH C 3aKPEILNIEHHON OCBIO
BpallleHus, epeaaya AaBieHus TBEPIbIMU TeJlaMU, KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJjeHHE, IJIaBaHUE TeJ, TMPEBpAIllEHUs MEXaHUYeCKOH
HHEPTUHU) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSIBICHHE H3YyUYEHHBIX (U3MUECKUX  SBICHUN B
OKpYy’>XKalollleM Mupe, B TOM 4Yucie (U3UUECKUEe SIBJICHHUS B MPUPOJIE:
MPUMEPHI JABMKEHHUS C Pa3TUYHBIMH CKOPOCTSIMU B JKMBOW W HEXHUBOMU
npupoje, ACUCTBHE CHUJIBI TPEHHS B TPHPOAEC W TEXHHUKE, BIHUSHHUE
aTMoc(epHOro JIaBJICHHs Ha JKUBOW OpPTaHM3M, TUIaBaHHWE PBIO, PhIYarud B
TEeJI€e YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
bu3nyUeckue BeIMUMHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
CHJIa TPEHHUsI, 1aBiieHue (TBEPIOTO Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
cCHJia, MEXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(Q(GUIUEHT TOJE3HOT0 JACUCTBUS MEXaHU3MOB, KHHETUYECKas U
NOTCHIMANbHAST DHEpPrus), TpPU ONUCAHUH MPABHIBHO TPAKTOBAThH
(bu3NYECKUI CMBICI UCIIOJIb3YEMbIX BETTMYHH, NX 0003HAYCHUS U €IMHHIIBI
bu3nYeCKuX BEIUYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLINE JIaHHYIO
(GU3HYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;



XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWwIo paBHOBecus pblyara (0J0ka),
«30JI0TO€ TIPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAaHMYECKON
SHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €70 MaTEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBIISITh MTPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyu B 1—2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(dopMyIibl, CBsI3bIBAOLUE (DU3MUECKUE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIMYUHBI B ()OPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAHUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4YE€HHOM (pU3MUeCKOl BEIUUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEIUTh NpPU HOMOLIU
(buU3HYECKUX METOJI0B, B OMTMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ysbTaT, HaXxOJIUTh OLIMOKM B XOJE ONBITA, JAEJIaTh BBIBOABI IO €ro
pe3ynbTaram;

MPOBOJUTH OMbBITHI 1O HAOMIOAECHUIO (PU3MYECKHX SIBJICHUN WM
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KECHHS,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, 3alUCHIBATh X0/
OTbITa U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATH MpPSMbIE H3MEPEHMS PACCTOSHHSA, BPEMEHM, MAacChl Tela,
o0BbéMa, CHJIBI M TEMIEpaTypbl C KCIOJb30BAHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAMUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
ApYro € HCIOJNBb30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHUMOCTH MYTH
PAaBHOMEPHO JIBUKYILETOCS TENA OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEW TeNl U
HE3aBUCHUMOCTH CHWJIBI TPEHMS OT IUIOIIAAM CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYXEHHON YacTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUU pPaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4YEOHOrO0 UCCIENOBaHUsA, COOUpAaThb YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE
NPEAIOKEHHBIX TabMuI W TpaduKOB, AeNaTh BBIBOJLI MO pE3yJbTaTam
UCCJIeI0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUsl (U3UUYECKUX BEJIWYUH (IIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TEJNA, CHJIA TPEHUS CKOJIBKECHMS, JaBICHUE
BO3/1yXa, BBITAJKHMBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYyXKEHHOE B
KUAKOCTh  T€No, KOAQOUIMEHT TMOJE3HOr0  JEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIEeAys NPEIJIOKEHHOM WHCTPYKUMU: MPU BBINOIHEHUU
W3MEpPEHUl CcOoOUpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISTH
3HAYEHUE UCKOMOW BEITMYHHBI;

COOJII01aTh MIpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBLI JACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYyAbl, OapoMeTp,
phluar, MOJABUKHBIN U HETTOABUKHBIN 070K, HAKIIOHHAS IJIOCKOCTH;
XapaKkTepu30BaTh TMPUHIMIBI  JCUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
NOJAIIUIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIWYECKHA IIpecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, aPEOMETP), UCIOJIb3YsI 3HAHMUS
0 CBOMCTBAX (hU3MYECKUX SIBJICHUI 1 HEOOXOUMbIE PU3UUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTL  NpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
AKU3HU Uil oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOLIEH Cpelie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opMauuu B HWHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W NyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHHUKOB BBIIECIATH
uH(pOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEYUBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

MCII0JIB30BAaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 3aJaHUN HAy4YHO-TOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTEpUaibl, PECypCHI
cetu UHTepHer, BianeTb NOpUEMAMHU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/7aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM



qucie myOIuyHo JeiaTh KpaTKUe COOOIIEHUS O pe3yabTaTax MPOEKTOB WU
y4eOHBIX HCCICAOBAHUM, TP 3TOM I'PAMOTHO HCIIOJB30BaTh M3Y4YEHHBIN
MOHATUMHBIM anmapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIJICHUE
MpE3CHTALIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBICHHBIMHU 3aJadaMH,
CJICIUTL 3a BBIINOJHEHHEM IUIaHA JACHCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbI, BBICTpAUBaTh
KOMMYHUKAaTUBHOE B3aUMOJIECTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BATh MOHATHUS: MACCA U PA3MEPBI MOJIEKYJI, TEILUIOBOE IBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BENIECTBA, KPUCTAIUINYECKUE U
aMmop¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATENb,
3JIEMEHTAPHBINA SJICKTPUYECKUAN 3apsil, SJCKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y TUDJIEKTPUKHU, TIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE M C)KaTue, Terviornepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYUBAHUE, KAIWJUISPHBIC SIBJICHUS, UCIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTauM3auus (OTBEpIEBAaHUE), KHUIICHUE,
TeIJIonepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIMS, H3JIy4YCHHE),
BJICKTpHU3ALUA TEJ, B3aUMOJCHUCTBHUE 3aPSAJ0B, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsI UHIAYKITUS)
10 OINKWCAaHWI0O WX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWJUSAPHBIE SBIEHUS B IPUPOJE,
KpUCTAJIBI B mpupoje, uznydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUICCKHE
SABJICHUSI B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Apeiid MoI0COB, PO MATHUTHOTO TTOJIS JIS )KU3HU Ha 3eMiie,
MOJIAPHOE CHUSIHUE, TIPU OTOM TNEPEBOAUTH NPAKTUYECKYHO 3a1ady B
y4eOHYI0, BBIJCNATHh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
¢dbuznyeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPTUsI, KOJTUYECTBO
TEIJIOTHI, yJAEIbHAsA TEIUIOEMKOCTh BEILIECTBA, YyJAEJAbHAsA TEIUIOTa



TUIABJICHUS, yJeNMbHAs TEIUIoTa NapooOpa3oBaHUs, yaedbHAs TEIUIoTa
CropaHusi TOIUJIMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOU
MalllMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJJEKTPUUECKOE HampsiKEHUe, CONPOTHUBJICHUE IMPOBOJHUKA,
yAEJIbHOE COMPOTUBJICHHUE BEILIECTBA, Pa00Ta U MOLUTHOCTb 3JIEKTPUUECKOTO
TOKa), MpPU ONUCAHUM TNPABUIBHO TPAKTOBATh (U3UYECKUI CMBICI
WCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UIECKUX BEITUUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYMHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(U3UYECKHUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHHUS U TIPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEeopuu
CTpOEHHs BEIleCTBA, NMPUHIHUI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa 115l yyacTKa Ienu, 3aKOH
Jlxoyns—Jlenna, 3akoH cOXpaHEHUs SHEPTUH, IPU HTOM JIaBaTh CIIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTEMAaTHUUECKOE BHIPAKCHHE,
OOBSCHATh (PU3NYECKHE MPOIECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH O0OBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JCHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHE BETWYMHBI: HAa OCHOBE aHallU3a
YCJIOBUSL 3aJlaud 3aMHUChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUISl pElIeHus 3aJayd, BbIOMpaTh 3aKOHBI W  (HOPMYIIBL,
HEeoOXoauMble UIsi €€ perIeHus, MPOBOAUTH Pacu€Thl W CPABHUBATH
MOJIy4YeHHOE 3HaUYeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METOJIOB, HCIOJb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIICISIThH
MpOBEPSIEMOE  MPEIAINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEI0BaHUs, J€1aTh BBIBOIbI;

MPOBOAUTL OMBITHI 10 HAOMIOJEHUIO (UBUYECKUX SIBJICHUWA WU
(bU3UYECKUX CBOMCTB TeJ (KaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMnepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHHH OT LBETa H3Iyvarolied (Moriomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUIKOCTU U
miomaaun €€ TOBEPXHOCTH, DJJEKTpU3allds Tel W B3aUMOJICUCTBHUE
ANEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOTO MOJs Ha IPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa D3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IPOBEPsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIINIOJIHATH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaXKHOCTH
BO3/lyXa, CHUJIbl TOKA, HANPSIKEHHUS C HCIOJIb30BAHUEM aHAJIOIOBBIX
npuOOpOB U JAaTUYMKOB (PU3UUECKUX BEJIUYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHMH ¢ yUETOM 3a/laHHOM aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BEIUUUHBI OT
ApPYrod C  HCHOJb30BAaHUEM MPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJH IIONEPEYHOIO
CEYEHHMsI U yAEJIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M  MapajyieIbHOTO  COEIMHEHHM
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cienys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl HOJYyUYEHHOW 3aBUCUMOCTH B BU/JIE TaOIMIl U TpauKOB, J1€1aTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJIUTh KOCBEHHbIE HU3MEpPEHUs (PU3NUECKUX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIAaHUPOBATh H3MEPEHHs, COOUpAaTh
AKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIenysl MPEeAJIOKEHHON MHCTPYKLUHU, U
BBIYKCIIATh 3HAUCHHE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH U paboTe ¢ 1abopaTOpHbIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPONCTB C OOPOM HA UX ONMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIrHH, DSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHBIE  DJIEKTPONPUOOPHl  (TIpUMeEpHI), ANEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBICHUN M HEOOXOIUMBIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMs,
ANIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbI DJJIEKTPUYECKHUX LIemeil c
MOCJIEIOBATENbHBIM U APAJIJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, Pa3Iryast
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX 1IENEH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHQPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus: 0€30MacHOCTH MPU OOpalleHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOJIIOACHHS] HOPM
HKOJIOTHYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH Cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PU3UIECKOTO COACpNKAHHUSI B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IyTEM CpPaBHEHUS
JOTIOJTHUTENIbHBIX UCTOYHUKOB BBIACIATH HH(POPMAIHIO, KOTOPAs SBIISIECTCS
MPOTUBOPEYUBOMN UK MOXKET ObITh HEIOCTOBEPHOM;

UCII0JIB30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TOMYJISIPHYIO
JAUTEepaTypy (HU3MUECKOTO COJepKaHUs, CIIPaBOYHbIE MaTepUabl, peCypChI
cetu VHTEpHeT, BIaAeTh MNPUEMAMHU KOHCIIEKTUPOBAaHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKHUE YCTHbIE COOOIIEHHS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJIEpKaHus, B TOM YHCIIe MyOIMYHO MPECTABIATH PE3YJIbTaThl MPOSKTHON
WJIU MCCIIEI0BATENbCKON AESTEIbHOCTH, IPU ’TOM I'PAMOTHO UCIOJIb30BaTh
U3YUYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALlEH;

IPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeensiTh O0S3aHHOCTH B TpYyMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUThH 3a BBIIIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJa B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIECTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 Kjacce mpeMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHUYECKOrO JBIXKEHUS, aedopmarius
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPa3BYK, AJICKTPOMArHUTHBIC BOJTHBI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPBI UCITyCKAHUS M TOTJIONMICHUSI, anbda, 0eTa- U raMMa-u3IIydcHuUs,
M30TOIIbI, SIIEPHAs SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JIBIKEHHUE, DPABHOYCKOPEHHOE TMPSIMOJUHEHHOE JBUXKEHHE, CBOOOIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



T€J, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE JBHXKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAKEHHUE U MPETIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO CIEKTpa
M3IIy4YEHUS) MO OMKHCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUNA B
OKpYy’KaromeM Mupe (B TOM uuciie (puU3nueckue SBJICHUS B TMPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
IBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KUBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTTCHOBCKOTO M3JIYyUYE€HHH, €CTECTBEHHBIM
PaANOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTHL MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

OMKCHIBATh M3yUCHHBIE CBOMCTBA TEl M (PU3MUCCKUE SIBJICHUS, UCTIONb3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIrIoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJa YIPYTrOCTHU, CHJIA TSIKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
MPY>KUHBI, KHHETHYECKAast YHEPTUsI, TIOJIHASI MEXaHUUeCKasi SHEPTHUs, TIEPHO/T
M YacToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJIEHUS Cpelbl), MPU ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUMII OTHOCUTENbHOCTH [ anmumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIMChIBATh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
1aroB € ONOpoid Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
bu3nyeCcCKuX 3aKOHOB MM 3aKOHOMEPHOCTEH;

penaTh pacuéTHbIE 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 YpaBHEHHIN ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3MUECKHUE BETMYMHBI: Ha
OCHOBE aHAJIN3a YCJIOBHS 337[a4 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIOIINE WU M30BITOYHBIC JAaHHBIC, BHIOUPATHh 3aKOHBI B (POPMYIIHI,
HEOOXOJUMbIE [UJISl pEIleHUs, MPOBOJUTH pPAcu€Thl M  OLICHHUBATH
PEATMCTUYHOCTh TOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PpEIINTh MPU TOMOIIU
(bu3NYECKUX METONIOB, HCIONB3Yys OMHCAHWE HCCIEIOBAHMS, BBLICIATH
IpoBepsieMOe  MPEIINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh IOpSIKA
MPOBEICHUS]  UCCIIENIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATDH
pe3yIbTaThl HAOMIOIEHUH U OTIBITOB,;

OPOBOAWTH OMBITHI 1O HAOMIOACHWIO (PHU3UYECKUX SBICHUNA WIH
(¢u3NYEeCcKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh Nepuojaa KojeOaHuN NPy >KMHHOTO
MasTHUKa OT Macchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpAaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomen
JMH3E, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
CpelHee 3HaueHHE u3MepsAeMoll BenuuuHbl ((POKycHOE paccTosiHue
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MepUTENBHOTO MPUOOpPA);

NPOBOANTH HCCIEAOBAaHUE 3aBUCHMOCTEH (U3MUYECKUX BEIHYMH C
MCIIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IMYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaK€HHUsl CBETa OT yria MaJeHUs W yria MPEeIOMJICHHS OT yIJia
NaJeHNs): [UJIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEBHO COOMpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
bu3NYecKuX BEIUYHMH B BUAC TAaOJUIl U TPaPUKOB, JI€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (CPEIHsS
CKOPOCTh U YCKOPEHHE Tella MPU paBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, KECTKOCTh MPYXHUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKas paboTa M MOIIHOCTh, YaCTOTa U MEPHUOJ
KOJIeOaHUN MaTeMaTHYeCKOr0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparmiell JIMH3bI, PAJAUOAKTUBHBIM (POH): TIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY M BBINIOJHATH
U3MEpPEHUs, CleAaysl MPEIIOKEHHONW WHCTPYKIIUHU, BBIYHUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHHUIA;,

coOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ J1abopaTopHbIM
o0opyIOoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHast MOJIeIh aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPHUHIMIBI JCHCTBUS W3YYEHHBIX MPHOOPOB W
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIUIOMETP, NATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPCHHS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKHX SBICHUA UM  HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOJIOTHUECKHUX MTPOIIECCOB MPH
peleHuu  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paKeHH B MJIOCKOM 3epKajie U cOOMparomien JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOOpPMAIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MUECKMX 3HAHWW B TOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbsS M COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaUU (PU3NUECKOTO COJEpPKAHHS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI TIOMCKOBBINA 3aMpoc, HAXOAHUTh
MyTH OTpEJIeNIEHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIIMH Ha OCHOBE
UMEIOTINUXCS 3HAHUH M IOTIOJTHUTEIHBIX HCTOYHHUKOB,;



MCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAy4YHO-TOMYJISIPHYIO
JAUTEepaTypy (HPU3NUECKOTo COJepKaHus, CIIpaBOYHbIE MaTepUabl, peCypChl
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMUS,
nyOJIMYHO TMPEACTABISATh Pe3yabTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
/o

HaumenoBaHmue pa3xeioB u
TEM NPOrpaMmabl

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTH4eckun
e padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIEC

pecypchl

Buawbl
AeATeTbHOCTH
o0yuarouuxcsi ¢
ydyeToM padoueii
NporpaMmbl
BOCIIUTAHUS

Paznen 1. ®usnka u €€ poJsib B NO3HAHUYU OKPYKAKOIEr0 MUpPa

1.1

®u3uka - HayKa o Ipupoje

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JMaJIoT,
HaIpPBJIEHHBIN HA
MIPOSIBIICHUE
UHTEpeca K
HUCTOPHUH U
COBPEMEHHOMY
COCTOSTHUIO
pOCCHUiiCKON
buznueckoit HayKku

1.2

dusnyeckre BEIUUNHBI

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

Oecena,
HarpaBJIeHHas Ha
BOCTIPUSATHE
ACTETHUUYECKUX
Ka4yecTB
¢du3nueckoil HayKu:
€€ rapMOHUYHOTO
MOCTPOCHHS,
CTPOTOCTH,
TOYHOCTH,



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

JJAKOHUYHOCTHU

JIAAJIOr,
HATPBJICHHBIN Ha
LIEHHOCTHOE

EcTtecTBeHHOHAYUYHBINH METO] bubnuorexa [IOK
1.3 2 0 OTHOUIEHUE K
MO3HAHUSA https://m.eds00.ru/7f416194
JOCTHKCHUSIM
POCCHUICKUX
YUIEHBIX (DU3UKOB
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayasibHbIe CBEJCHUS 0 CTPOCHUM BelllecTBa
pa3BUBAIOIINE

2.1

CrpoeHue BeriecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

y4eOHbBIC CUTYaITIH
Ha OCO3HAHHE
LIECHHOCTH
¢busnueckoil HayKu
KaK MOIITHOT'O
WHCTPYMEHTA
MO3HAHUS MUDa,
OCHOBBI Pa3BUTHUA
TEXHOJIOTH,
Ba)KHEHUIIICH
COCTaBJISIONIEH
KYJBTYpbI

2.2

JIBM>KEHHE M B3aUMOACHCTBHUE
YacTHI[ BEIECTBA

bu6mmorexa [JOK
https://m.edsoo0.ru/7f416194

pa3BHBaIOIINE
yueOHBIE CUTYAIHH,
HarpaBJICHHbIC HA

c(hOpMUPOBAHHOCTH
HaBBIKa pedexcu,



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

IIPU3HAHUE CBOETO
IIpaBa Ha OIIUOKY U
TaKOro e Ipasa y
JpyToro 4ejioBeKa;

2.3

ArperaTHbl€ COCTOSTHUS
BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

MPOEKTHEIC 3a/1a4H,
CBSI3aHHBIC C
AKTUBHBIM
y4acTueM B
pelieHun
MPAKTHYECKHUX
3aja4 (B pamMKax
CEMBH,
o0pa3oBaTeNLHOM
OpTaHM3AIIHH,
ropoja, Kpas)
TEXHOJOTUYECKOU U
COLIMAIbHOM
HAIPaBIEHHOCTH,
TpeOyIONINX B TOM
quclie U
buznIecKux
3HAHUU

Hroro o pasaeny

5

Paznen 3. /IBuskeHue U B3aUMOAeiicTBHE TeJl

3.1

MexaHudeckoe OBUKEHUE

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JIAAJIOT,
HaIlpaBJICHHBIN HA
OCO3HaHUe
LIEHHOCTHU



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

0e30I1acHOro
o0Opa3a KU3HH B
COBPEMEHHOM
TEXHOJOTMYECKOM
MUpE, BAKHOCTH
MpaBUII
0e30I1acHOr0
IIOBCACHUA HA
TpaHCIOPTE, HA
Joporax, ¢
AIIEKTPHUYCCKUM U
TCIIJIOBBIM
00opyI0BaHHEM B
JIOMAIITHUX
YCIIOBHSIX;

3.2

I/IHCpI_II/ISI, Macca, IMIOTHOCTb

bu6mmoreka [JOK

https://m.edsoo0.ru/7f416194

pa3BUBAIOIINE
y4eOHbIE CUTYaINH,
HarpaBJICHHBIC HA
pa3BHUTHE UHTEpeca
K MIPaKTUIECKOMY
HA3yYEHUIO
npodeccuti,
CBSI3aHHBIX C
(bU3UKOM;

3.3

Cuia. Bune! cun

14

bu6mmoreka [IOK

https://m.edsoo0.ru/7f416194

Oecena,
OpUEHTHUPOBAHHAS
Ha IPUMEHEHNE
(bU3UIECKUX
3HAHUMN IS



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

peleHud 3a1a4d B
obnactu
OKpY>Karoleu
cpensl,
IIJITAHUPOBAHUS
MOCTYTKOB U
OLICHKHU UX
BO3MOXHBIX
MOCIEACTBUM ISt
OKpY>Karolen
cpenbl

Hroro o pasaeny

21

Pasnen 4. /laBjienue TBEPABIX TeJ, KU

KoCTed M ra3oB

Hasnenue. [lepenaua
4.1 JIaBJICHUS TBEPILIMU TEIIAMH,
JKUJIKOCTSIMHU U ra3aMu

bu6mmoreka [JOK

https://m.edso0.ru/7f416194

MPOEKTHEIC 3a/1a4H,
HaIpaBJICHHBIC HA
OCO3HaHHUE
r100aIBHOTO
XapakTepa
AKOJOTHYECKUX
npobiem u myTeit
WX pEIICHUS

4.2 JlaBieHue KUIKOCTH

Bbu6mmoreka [JOK

https://m.edsoo0.ru/7f416194

MPOEKTHBIE 33/1a4H,
HaIpaBJIEHHbIE HA
noTpeOHOCTh BO
B3aNMOICHCTBUHU
P BBITIOJTHEHUH
HUCCIIEIOBAHUN U
MIPOEKTOB



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

buznueckoi
HaIpPaBJICHHOCTH,
OTKPBITOCTH OIBITY
U 3HAHUSIM JPYTHX

4.3 ATMoc(epHoe TaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
HalnpaBJI€HHAs Ha
OCO3HAHHE
IIEHHOCTH
(bu3UIeCcKO HAYKH
KaK MOIITHOTO
MHCTPYMEHTA
MO3HAHUs MUDa,
OCHOBBI Pa3BUTHUSA
TEXHOJIOTH,
BaXKHEHIIIEH
COCTaBJISIOMICH
KYJIbTYPBI;

44 JleiicTBHE KHAKOCTH U Ta3a Ha

IOTpy>KEHHOE B HUX TEJIO

bu6mmoreka [OK
https://m.edsoo0.ru/7f416194

pa3BHUBaIOIINE
y4eOHbIe CUTYAlIUH,
HarpaBJIeHHbIE Ha
c(OPMHPOBAHHOCTh
HaBBIKa pedexcu,
MPU3HAHUE CBOETO
npaBa Ha OIIMOKY U
TaKOTO K€ 1paBa y
APYTOro 4el0BeKa;

Hroro o pasaeny

21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEPrus



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

5.1

Pabora 1 MOIITHOCTE

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

MIPOEKTHBIE 3a]1a4u
Ha pa3BUTHE
Hay4YHOU
JIF0003HATEIHLHOCTH
, THTEpeca K
HCCIIe0BaTEIbCKOM
JIeSITEIbHOCTU

5.2

[IpocTeie MEXaHU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

becena,
HarpaBJieHHas Ha
OCO3HAHHE
LIECHHOCTH
¢busnveckoil HayKu
KaK MOIITHOT'O
WHCTPYMEHTA
MMO3HAHMS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BayKHEHIIICH
COCTaBJISIONICH
KyJbTYPBI

5.3

Mexanundeckas dSHEprus

bubmuoreka [JOK
https://m.edso00.ru/7f416194

MPOEKTHBIC 3a]1a4u
Ha pa3BUTHE
Hay4YHOU
J110003HATEILHOCTH
, UIHTEpeca K
HUCCIIEIOBATEILCKOU
eI TEILHOCTH

Hroro o pasaeny

12



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

Pe3epBHOE Bpems

becena,
HarpaBJICHHAs Ha
MIPOSIBIICHUE
UHTEpeca K
UCTOPUH U
COBPEMEHHOMY
COCTOSTHUIO
pOCCUICKON
¢bu3nveckoil HayKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KVIACC

n/n

HaumenoBaHmue pa3xeioB u
TEM NPpOrpamMmal

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTpoJbHble

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Buanbl
NAeATEeJbHOCTH
00y4YarIMXCcs ¢
y4yeToM padouei
NPOrpamMMmbl
BOCIIUTAHUS

Pa3ne

J 1. TemyioBble ABJIEeHUSA

1.1

Ctpoenue u cBoiicTBa
BelleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Oecena,
HarpasJIeHHas Ha
IUTaHUPOBaHHE
CBOETO Pa3BUTHUS B
npruoOpeTeHNH
HOBBIX (PU3NYECKUX
3HAaHUU

1.2

TemnnoBsle mporeccsl

21 1

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

pa3BUBarOIINE
y4eOHbIe CUTYaIuH,
HarpaBJICHHbIC Ha
MIOBBIIIIEHUE YPOBHS
CBOCH
KOMITETEHTHOCTH
4yepes3 MPaKTUUECKYIO
NeSITETIbHOCTD;

Hroro no pazaeny

28

Pazgen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS

2.1

DNeKTpUYECKHe 3apsibl.
3apspKeHHbBIE Teja U UX

7 0

bu6moreka [IOK
https://m.edsoo.ru/7f4181ce

JIIAJIOT,
HaIIpaBJICHHBIN HA



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

B3aUMOJIEVICTBUE

OCO3HAHUE BAKHOCTHU
MOPaJTbHOATUYECKUX
MIPUHILIMIIOB B
JeATEIbHOCTH
YUY€HOTO;

2.2

MarauTHbIC SIBICHHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

becena,
HalpaBJICHHAsA HA
OCO3HAHUE LEHHOCTH
(bU3UYEeCKO HAYKH
KaK MOIIIHOTO
MHCTPYMEHTA
MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIIEH
COCTaBJISIFOILIECH
KYJIBTYPBI

2.3

IToCTOSIHHBIN DIIEKTPUYECKUAN

TOK

20

bubmuoreka [[OK
https://m.edsoo.ru/7f4181ce

JTMAJIoT,
HaIlpaBJIEHHBIN HA
0CO3HaHME LIEHHOCTH
Oe3omacHoro oopasza
KU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH
IpaBuJ OE30M1aCHOTO
HOBEJICHUS Ha
TpaHCIOpPTE, HA
Joporax, ¢



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

SJICKTPUYCCKUM U
TCIIJIOBBIM
000py1I0BaHUEM B
JIOMAIITHUX yCIOBHSIX

DJeKTpOMarHuTHas
WHIYKIIHS

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

IBPUCTHYECKAS
Oecena,
HaHpaBJ’ICHHafI Ha
TOTOBHOCTB K
AKTUBHOMY y4YaCTHIO
B 00CYyXJIeHUN
00I1IECTBEHHO-
3HAYUMBIX U
ATUYECKUX MPOOIIEM,
CBSI3AHHBIX C
HpaKTI/I‘ICCKI/IM
HpI/IMeHeHI/IeM
JTOCTHXKCHHUH (PU3UKH

Hroro no pazneny

37

PesepBHOE Bpems

becena,
HalpaBJICHHas Ha
IIPOSIBJIICHUE
MHTEpeca K UCTOPHUH
Y COBPEMEHHOMY
COCTOSTHUIO
POCCUHCKOMN
¢bu3nueckoil Hayku

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5



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

9 KJIACC

n/n

HaumeHnoBaHue pa3xeioB U
TEM NPOrpaMmal

KoaunuyecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JICKTPOHHBIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchl

Buawbl
AeATEeJbHOCTH
o0yuarouuxcs ¢
yuyeToM padoueit
NPOrpamMMmblI
BOCIIUTAHUS

Paznen 1. Mexannuyeckue siBJICHUA

1.1

Mexanndeckoe ABMOKCHUC U
CIIOCOOBI €T0 OMMCAHMS

10 0

bu6mmorexa [IOK

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

JIAAJIOT,
HaIPaBJICHHBIH Ha
0CO3HAHHE
LIEHHOCTHU
0e30I1acHOro
o0pasa KHU3HH B
COBPEMEHHOM
TCXHOJIOTUYCCKOM
MHpE, BAKHOCTH
TIPaBHII
0e30I1acHOro
MMOBEJICHUS Ha
TpaHCIOPTE, HA
70porax, ¢
AIIEKTPHUYCCKUM U
TETUIOBBIM
000opy1I0BaHHEM B
JIOMAIITHAX
YCIIOBHSIX

1.2

BsaunMonelicTBue Ten

20 1

bu6mmorexa [{OK

IMPOCKTHBIC 3aJa4n



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

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

Ha pa3BUTHE
Hay4YHOU
JIF0003HATEIIEHOCTH
, HIHTEpeca K
HCCIIEI0BATENLCKOM
JIeSITCIIbHOCTH

1.3

3aKOHBI COXPAHEHMS

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

JIAAJIOoT,
HaIpaBJICHHBIA Ha
O0CO3HaHHE
LIEHHOCTHU
0e30I1acHOr0
o0pasa )KHU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM
MUpE, BaKHOCTH
PaBUIT
0e301macHOTO
[OBEIEHUS HA
TpaHCIOPTE, HA
Joporax, ¢
AIIEKTPUUYCCKUM U
TEIIOBLIM
000opy1I0BaHHEM B
JIOMAIITHUX
YCIIOBHSIX

Hroro no pazneny

40

Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEBI

2.1

MexaHuueckue KojieOaHus

7

bu6mmorexa [{OK

pa3BHBAIOIIHE



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

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

y4eOHbIE CUTYaLUH,
HaIrpaBJICHHBIC HA
pa3BUTHE UHTEpEca
K IPaKTHYECKOMY
U3yUYCHUIO
npodeccui,
CBSI3aHHBIX C
¢buznkoit

pa3BHBAIOIIHE
y4eOHbIe CUTYallnH,
HaIpaBlIEHHBIC HA
MOBBIIIICHUE YPOBHS

bu6mmoreka [IOK .

2.2 MexaHnuyeckre BOJIHbI. 3BYK 8 1 httos://m.e dsog)_.[ru [7f41ada6 | CBOCH
KOMIIETEHTHOCTH
qgepes
MPaKTUIECKYIO
IeATeNLHOCTD

Hroro no pazaeny 15

Paspnen 3. DiieKTpOMarHuTHOE MOJIE€ H 3JIEKTPOM

AIrHUTHBIC BOJIHBI

3.1

DNEKTPOMarHuTHOE I0JIE€ U
AJIEKTPOMAarHUTHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

MIPOCKTHBIE 3a/1a4H,
HarpaBJICHHbIC HA
OCO3HaHHe
rI100aIBEHOTO
XapakTepa
HKOJIOTHUECKUX
npo0isieM U myTen
UX PEIICHHUS;



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

Hroro no pasaeny

Pa3gen 4. CBeToBbI€ IBJICHUSA

4.1

3aKOHBI pacpOCTPaHEHUS
CBETa

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

MIPOSKTHEIC 3a/1a4H,
HaIpaBJICHHBIC HA
MOTpeOHOCTH BO
B3aUMOJEHCTBUHU
MIPY BBITIOTHEHU U
HCCIIEJOBaHUM U
MIPOEKTOB
buznueckoi
HAIPaBIICHHOCTH,
OTKPBITOCTH OIIBITY
Y 3HAHUSAM JPYTHX;

4.2

JIVH3BI ¥ ONITUYECKHE
MIPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Oecena,
HaIpaBJICHHAs Ha
TUTAHHUPOBAHUE
CBOETO Pa3BUTHUS B
npuoOpeTeHnr
HOBBIX (PU3UYECKUX
3HAHUM;

4.3

Pasiioxenue 0enoro csera B
CIICKT

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

pa3BUBAIOIINE
y4eOHBIC CUTYaIUH,
HarpaBJICHHBIC HA
c(hOpMHUPOBAHHOCTH
HaBBIKA pedIeKcu,
MIPU3HAHUE CBOETO
MpaBa Ha OIMHUOKY 1
TaKOTO XK€ MpaBa y



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

JPYToro 4ej0BeKa;

Hroro no paszaeny

15

Pa3nen 5. KBaHTOBLIE IBJICHUSA

5.1

I/ICHYCKaHI/Ie U IOTJIOICHHUEC
CBE€Ta aTOMOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

becena,
HaIpaBJI€HHAs Ha
OCO3HAHHE
IICHHOCTH
(dbU3UIeCcCKO HAYKH
KaK MOIITHOTO
WHCTPYMEHTA
[03HAHUs MUDa,
OCHOBBI Pa3BUTUSA
TEXHOJIOTHA,
Ba)KHEHIIICH
COCTaBJISIOMICH
KYJIBTYPBI

5.2

CtpoeHne aTOMHOTO s1pa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

MIPOEKTHEIC 3a1a91
Ha pPa3BHUTHE
Hay4YHOU
JIF0003HATEIEHOCTH
, UHTEpeca K
HCCIEI0BATENLCKOM
JEATEIBHOCTH

5.3

SnepHble peakun

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a4a6

JTUAJIOT,
HAlpaBJICHHBIN Ha
0CO3HaHUE
LIEHHOCTH
0€301IacHOTO



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

oOpasa KHU3HH B
COBPEMEHHOM
TEXHOJIOTUYCCKOM
MUpE, BAXKHOCTH
PaBUII
0e30MmacHOTO
MOBEJICHHS Ha
TpaHCHOPTE, HA
J0porax, ¢
AJICKTPUUYCCKUM U
TCIIJIOBBIM
000opy1I0BaHUEM B

JOMAIITHUX
YCITOBHSIX
Hroro no pazaeny 17
Paspnen 6. IloBTopuTe1bHO-0000111aI0IIUI MOAYJIb
becena,
HarpaBJICHHas Ha
NIPOSIBIICHUE
[ToBTOpeHue u 06001IeHNE UHTEepeca K
6.1 cojie )EaHI/ISI Kypca (1;131/11(1/1 3a 9 2 bubmmorexa [TOK I/ICTOpI/II/I "
' AeP P https://m.edsoo.ru/7f41a4a6 P
7-9 xnacc COBPEMEHHOMY
COCTOSTHUIO
pOCCHUICKON
bu3nveckoil HayKu
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27



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

[NPOTPAMME







IHOYPOYHOE INIAHUPOBAHMUE

7 KIIACC
KoanuecTBo 4acos JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl

1 ®usuka — Hayka o npupone. SBneHus 1
IIPUPOJIBI
Puznueckue sBICHUs 1
du3nuecKue BEINIUHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue

4 TEMIIEpaTypsl IIPU MOMOIIH KUIKOCTHOT'O 1 1
TEPMOMETpaA U JaT4yuKa TeMIepaTypbl”

5 MeTtoapl HaydHOr0 no3HaHuA. Onucanue 1 bu6nmoreka [IOK
(U3MYECKUX SIBICHUN C TIOMOIIBIO MOeNei https://m.edsoo.ru/ff09f72a
VYpoxk-uccienoanue "[IpoBepka runoTessl:

6 JAIbHOCTh MOJETA IIApUKA, yIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OoJIblIIe, YeM OoJble
BBICOTA ITycKa"

Crpoenue BeniectBa. ONbITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bbmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBr>KeHME YacTHIl BEIISCTBA 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH O
9 HaOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



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

10

AFpGFaTHBIG COCTOSAHHA BCUICCTBA

11 Mexanuueckoe aBuxeHue. PaBHoMepHoe u bubnnorexka [HOK
HEPaBHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI. bu6mmoreka [IOK

12 O6061menue no pazaeny «IlepBonavanbHble https://m.edsoo.ru/ff0a037
CBEJICHUS O CTPOEHUHU BEILIECTBA» 8

bubmuorexa [JOK

13 Cropocts. EAUHHLEL CkopocTh https://m.edsocl)_.[ ru/ff0a079c

14 Pacuer nmyTu ¥ BpeMeHM IBUKECHUS bubmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN E;I[?:;I;T:;igﬁﬁf 020¢10

16 IInorHOCTH BemiecTBa. PacueT Maccel u bu6mmoreka [IOK
o0BbeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «Onpenenenue
IJIOTHOCTHU TBEPJIOTO TEJIa»

18 Pemenue 3amad mo teme "IL1oTHOCTH bubmmoreka [JOK
BerecTna" https://m.edsoo.ru/ff0al23c

19 Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH I'yka
Jlaboparopnas pabora «M3yuenune

20 3aBUCHMOCTH pacTshKeHHs (IedopMarim)

MPYKUHBI OT MIPUIIOKEHHOM CUITBD»

21 [[AIBnenue TsaroreHus. Cuna TSKECTH
CBsI3b MEX]ly CUJION TSXKECTH U MacCcou bu6nuoreka [IOK

22 Tena. Bec Tena. Pemenue 3amay 1o teMe https://m.edsoo.ru/ff0al77

"Cuna Tsoxkecta"

8



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

bubmuoreka [JOK

23 Nsmepenue cui. Jfluaamomer
P a p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
Cuna TsDKeCTH Ha JPYTHX ITUIaHeTax.
24 https://m.edsoo.ru/ff0a150
du3nvecKue XapaKTePUCTUKU TUTAHET 9
bu6mmorexa [IOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
26 CrnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM mpsiMOM. PaBHOAECHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70
97 Pemenwue 3anay mo Teme
"PaBHoaeiicTByromas cun"
28 Cuna tpenus u e€ Buabl. TpeHue B mpupoe bubnmnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora «M3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubmuorexa [JOK
CWJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS MOBEPXHOCTEN
30 Pemenue 3amau Ha onpenencHue
PaBHOJICHCTBYIOIIEH CUJITBI
Pemenne 3amau mo temaM: «Bec Temay,
31 «I"padnueckoe nzobpakenune cuin», « CHIIbD) bubmorera [JOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHIDY
KonTponbHas paboTa no Temam:
32 «MexaHndeckoe JBIKeHHEe», «Macca,
IJIOTHOCTBHY, «Bec Temay, «I'paduyeckoe
n3zoOpaxenue cumy, «CHUIIbD)
33 JHasnenue. CriocoObl yMEHBIICHUS 1 bu6mmorexa [IOK



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

YBCIIMYCHUSA JaBJICHUA

https://m.edsoo.ru/ff0a20a6

I[aBJ'IeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHUA Ira3a

bu6nuoreka [JOK

34 . https://m.edsoo.ru/ff0a237
oT 00BéMa, TeMIiepaTypbl 5
N bu6mmoreka [IOK
[lepenaua naBieHus: TBEPIABIMU TEIAMH,
35 https://m.edsoo.ru/ff0a25b
KUIKOCTSAMU U TazaMu. 3akoH [lackans 0
JlaBneHue B )KUIKOCTHU U ra3e, BHI3BaHHOE bubmorexa [JOK
36 . ’ https://m.edsoo.ru/ff0a271
JCHCTBUEM CHIIBI TSHKECTH 8
bu6mmorexa [IOK
Pemenue 3anau o teme «J/lapieHue B
37 https://m.edsoo.ru/ff0a282
KHJIKOCTH U ra3e. 3akoH [Tackais» 6
bu6mmorexa [IOK
38 CooOmiaromuecs cocybl https://m.edsoo.ru/ff0a297
0
bub6mmorexa [IOK
39 I'mppaBnuueckuii mpecc https://m.edsoo.ru/ff0a313
6
40 Manomertpsl. I[1opiIHEBON KUIKOCTHBII
Hacoc
41 Atmochepa 3eMiH U IPUYUHBL €& bubnuorexa [IOK
CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Bo3nyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0a2bsa
N3mepenue atmocdeproro aaBieHus. OnbIT bubnmnorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT bubmmorexa LIOK

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

BBICOTBI HaJl YPOBHEM MOPS

Bbapomerp-aneponn. AtmochepHoe qaBieHue

bu6nmmoreka [IOK

45
Ha pa3JIM4YHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud o reme " ATmochepHoe
nasjeHnue"
JleiicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE bubmmorexa [TOK
47 https://m.edsoo.ru/ff0a327
B HUX T€J0. ApXUMea0Ba cuila 6
JlabopaTopras pabora «OnpeneneHue
48 BI)ITaJI'I)KI/IBI;IOHIepﬁ CHJIBI HC§CTB IoNIed Ha bubmorexa LHOK
’ M https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B )KHIKOCTHY
Jlaboparopnas paboTa 1mo Teme
bu6nmoreka [JOK
«HccnenoBanne 3aBUCHMOCTH Beca Teja B
49 . . https://m.edsoo.ru/ff0a351
BOJIE OT 00bEMA MOTPYIKEHHOHN B KUIKOCTh 4
YacTH Teaa» -
bub6mmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJAKU U
onpesenaeHue e€ rpy30noabLEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue bubmmoreka [JOK
52 cynoB. Bo3nyxomnaBanuey, «JlaBienne https://m.edsoo.ru/ff0a365
TBEPABIX TN, KUAKOCTEU U Ta30B» 4
53 Kontponbnas padota nmo teme «JlaBinenne
TBEPJBIX T, )KUJIKOCTCH U Ta30B)»
bu6mmorexa [IOK
54 Mexanudeckas padbora
P https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuHUIEI MOIIHOCTH bu6mmorexa [IOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3f82

Ypok-uccnenosanue "Pacy€t MomHoOCTH,

56 g ) 1
pa3BuUBaeMoOM MpH Mo IbEME TI0 JiecTHHUIIE"

57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, OBITY U IPUPO/IE.

58 JIaGoparopHast a6’0Ta «Hccnenosanue 0.5 bubnmorexa [IOK

p . PHAAP ' https://m.edsoo.ru/ff0a478e
YCJIOBHUI paBHOBECHS pblyara»

59 Pemenue 3agay o teme «Y cioBus bubmuoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro aecTeus

60 MexaHu3ma. Jlaboparopnas pabota 0.5
«M3mepenne K11/ HakIOHHON MIIOCKOCTH»

61 Pemenne 3ama4u o teme "Pabora, bu6mmorexa [IOK
motmHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
Mexanunyeckas sueprusi. Kunernueckas u

62 https://m.edsoo.ru/ff0a425
MOTEHIIUATIbHAS SHEPTUS )

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepUMEHTaIbHOE ONIpEAEICHUE

63 W3MEHEHUS KUHETUYECKON U MMOTEHIINAIILHON 1
SHEPTUH MPHU CKATHIBAHUH TEJIa TI0
HaKJIOHHOM MI0CKOCTH"

bu6mmorexa [IOK

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn https://m.edsoo.ru/ff0a436
0

65 KonTponbras pabota mo Teme «Pabora u

MOIIIHOCTb. DHEPIrUs»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

66 PesepBHblii ypok. Pabota ¢ Tekctamu 1o 1 bu6nuoreka [IOK
TeMe "MexaHnnueckoe aBuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ TekcTamu 1o

67 teMe "JlaBneHue TBEPABIX TN, KUAKOCTEN U 1 bubmmorexa [JOK

. ’ https://m.edsoo.ru/ff0a4ffe

ra3os

68 PesepBHbliil ypok. Pabota ¢ Tekctamu mo 1
teme "Pabota. MommHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne nu@posbIe
Tema ypoxa Konrtpoubnsie | IIpakTnueckune
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO- bubmuoreka [JOK
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1 https://m.edsoo.ru/ff0a525
MOJTBEPKICHUS 6
2 Macca u pa3Mep aTOMOB B MOJICKYJT 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIleCTBA Ha 1
OCHOBE I0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
bub6mmorexa [JOK
5 Kpucranmmaeckue u amopdHbie Tena 1 https://m.edsoo.ru/ff0a580
0
bu6mmorexa [JOK
CmauyuBaHue ¥ KamWUISIPHOCTbD.
6 1 https://m.edsoo.ru/ff0a553
[ToBepXHOCTHOE HATSXKEHUE 0
7 TenoBoe paciiupeHue u cxarue 1 buomorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEpPATypPbI CO 1
CKOPOCTBIO TEIJIOBOT'O IBUKEHUS YaCTHUL]
9 BuyTtpennsist sneprus. CriocoObl H3MEeHEHHS 1 bu6nuoreka LIOK

BHYTPEHHEHN YHEPruu

https://m.edsoo.ru/ff0a5c60



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

bu6mmorexa [JOK

10 Bune! rennonepenaun https://m.edsoo.ru/ff0a641
2
VYpok-koupepenuus "[Ipaktuueckoe
11 Hcpnonmofa)ml;e TGHHOBII:IX CBOICTB BEILIECTB bubmorexa HOK
B " https://m.edsoo.ru/ff0a65c0
Y MaTEPUAJIOB B IEJSAX dHEProcOepe:KeHUs
bu6mmoreka [JOK
KomrdgecTBo TermoThl. Y neibHas
12 https://m.edsoo.ru/ff0a697
TEIIOEMKOCTb 6
bu6mmoreka [JOK
YpaBHEeHHE TEIIOBOTO OasiaHca.
13 https://m.edsoo.ru/ff0a708
TermrooOMeH ¥ TEIIIOBOE paBHOBECHE 3
JlaGopaTtopHnas pabota "HccnenoBanue
14 SIBIICHUS TETUI0OOMEHA TPU CMEIIMBAHUU Bubmmorera [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYEid BOABI
Pacuet konuuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUISL HarpeBaHUs TeJa U BIIEISIEMOT0 UM
MIPH OXJIAXKICHUN
JlabopaTtopHas padota "Ornpenenenue Bubmiorexa [OK
16 . " https://m.edsoo.ru/ff0aébb
yJIeTBHOU TETUIOEMKOCTH BEIECTBA 0
17 OHeprus TOIUIMBA. Y IeibHas TEIIOTa bubmmorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepICeBaHUE bubnuoreka [JOK
18 KPUCTAJUTMYECKHUX TeJl. Y AeNIbHAS TEIIOTa https://m.edsoo.ru/ff0a71d
IUIABJICHUS 2
19 JlabopaTtopHas pabota "Onpenenenue bubnmoreka [JOK

yACIBbHON TEIJIOTHI TUIABJICHHS Jibjia"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

[TapooOpazoBaHue U KOHJCHCALUS.

bubmuoreka [{OK

20
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienue. Y nenpHas Temiora
21 napooOpazoBaHMs U KOHJICHCALIUH. bubnuorexa [IOK
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hEepHOTO JTaBJICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnuorexa [JOK
22 "OnpeneneHre OTHOCUTEIBHON BIaKHOCTH https://m.edsoo.ru/ff0a762
Bo31yXa" 8
23 Pemenue 3a1ay Ha onpe/eneHrne BIaKHOCTH
BO3/IyXa
[IpuHIHITEI paOOTHI TEIUIOBBIX JIBUTATEIICH.
24 [TapoBas TypOuHa. /[Burarens BHYTPEHHETO
CTOpaHHUS
o5 KIII remmoBoro asurarens. TennoBeie bubmuotexa [JOK
JIBUTATEJIM U 3aIATA OKPY>KAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHUs U MPEBPALEHHs SHEPTUU
B TEIUIOBBIX IpoLieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
27 "TennoBsie siBieHUs. M3mMenenue bubmmorexa [JOK
. \ https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSTHUI BelllecTBa
KonTponbHas pabora no teme "TeruoBbie
. bubmuoreka [JOK
28 siBJIeHUs. 1I3MeHeHue arperaTHbIX COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BELIECTBA
29 Dnekrpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
30 VYpok-uccnenopanue "IneKTpuzanus Tl

MHAYKIUEHW U IpU CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmopeiicTBre 3apssKeHHBIX Tell. 3aKOH

bubmuoreka [{OK

31
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojie. HampsskeHHOCTh
32 ANeKTpudecKoro mosst. [TpuHmmm bubmorexa HOK
P - PAHK . https://m.edsoo.ru/ff0a8a0a
CYTEPIO3UINH ICKTPUUECKUX MOJICH
33 Hocwurenu snexTpuueckux 3apsioB.
DnemeHTapHbI 3apsan. CTpoeHune aToma
34 [IpoBOHUKY U TUATEKTPUKUA. 3aKOH bubmnoreka LJOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mprMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBHUS €r0
36 cymiectBoBanus. IcTouHnKH bubmorera [JOK
y ' https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
bub6mmorexa [JOK
37 JleficTBUS SIIEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
VYpok-uccnenosanue "JleiictBue
38 AJIEKTPHYECKOTO OISl HAa TIPOBOJHUKH U 1
JUDJIEKTPUKH"
. bu6mmorexa [JOK
DNeKTpUUECKU TOK B METaJUIAX, KUIKOCTSIX
39 https://m.edsoo.ru/ff0a983
U Tazax
8
40 DnexTpuueckas Lemnb U €€ COCTaBHbIC YacTH
Cuna toxka. JlabopaTopHas paborta bubmmorexa TIOK
41 " " 0.5 https://m.edsoo.ru/ff0a8bd
W3mepenue u peryIupoBaHHEe CHITBI TOKA 5
42 DneKTpuyecKoe HanpsukeHue. BonbTMeTp. 0.5 bubmuorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

JIaGopatophas pabota "M3mepenue u
peryiupoBaHue HanpsHKeHUs "

https://m.edsoo.ru/ff0a9e14

43 CornpoTuBieHre IPOBOAHUKA. Y ACIBHOE bu6nuoreka [IOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

m 3JIEKTPUYECKOTO CONPOTUBIICHUS bu6nuoreka [IOK
IPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEeHUs U MaTepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HANPSHKEHUS. bubnuorexa [JOK
3akoH OMa aJ1s1 yyacTka Lenu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabota "HccaenoBanue

46 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3 bu6mmoreka [IOK
PE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspkeHus Ha pesucrope’ (MOTNe§,44)

47 [TocnenoBarensHOE U MapasieIbHOE
COETMHEHUS POBOIHUKOB
JlabGopaTtopHnas pabota "I[IpoBepka npaBuia

48 CJIO’KE€HUS HAMPSDKEHUH MPU bubnmoreka [JOK
MOCIEI0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pesuctopoB(MOTNe§,44)

JlaboparopHas padota "IIpoBepka npaBuia
patopiiasi p POBEp P bu6morexa [JOK
49 JUTSL CHUTBI TOKA TIPH MTapajuieIbHOM
. https://m.edsoo.ru/ff0aadle
coenuHennu pe3uctopos” (MOTNe8,44)

50 Pemrenue 3amau Ha mpumeHenue 3akona Oma bubmmorexa [JOK

JUISL Pa3IMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
bu6moreka [JOK
PaGoTta u MOILTHOCTH AIIEKTPUIECKOTO TOKA.
51 https://m.edsoo.ru/ff0ab12

3akoH Jxxoyinsa-Jlenna

4



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

JlaGopatopHas pabota "Onpeznenenue

bubmuoreka [{OK

52 a0O0THI X MOIITHOCTH 3JIEKTPHYECKOTO 1
p " o P https://m.edsoo.ru/ff0ab3e0
Toka"(MOTNe8,44)

DNeKTpUUeCKUe e U MOTPEONTEN bu6nuoreka [IOK

53 AJIEKTPHUYECKO dHEepruu B ObIiTy. KopoTkoe https://m.edsoo.ru/ff0ab66
3aMBbIKaHHE 0
[ToaroroBka Kk KOHTPOILHOM paboTE MO TeEMe

54 "DnexTpuueckue 3apsasl. 3apsHKeHHbIE Tela bu6nmnoreka [JOK
" uX B3aumoaeucTus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"

KonTponbnas pabota mo Teme

55 "DnexTpuueckue 3apsasl. 3apsHKeHHbIE Tela bubnmnoreka [JOK
" uX B3aumoaeucTus. ITocTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUAM TOK"

56 ITocTossHHBIE MAaTHUTHI, UX B3aMMOJCHCTBHC

57 VYpok-uccnenosanue "M3yuenue nonen 1 bubnuorexa [JOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnauTtHoe 1moje. MarautHoe nosie 3eMJIH U bub6mmorexa [JOK
€r0 3HaueHHUe JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MaruuTHoe nose

59 3JICKTPHYECKOT0 TOKa MarHuTHoE ImoJjie bubmmorexa [JOK

P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne >EKTPOMArHuTOB B TEXHUKE.

50 JlabopaTtopHnas pabota "M3yuenue aeiicTBUs 05 bubmmorexa [JOK
MArHUTHOTO TOJISl HAa MPOBOJHUK C ' https://m.edsoo.ru/ff0ac74a
TokoM"(MOTNe8,44)

61 DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA. bubnmoreka [JOK

Hcnonb3oBanue 3J1eKTpOABUTATENCH B

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas padota "KoHCTpyupoBaHue u
n3y4yeHue paboThl

anextpoasuraress” (MOTNe§,44)

OnpiTel @apanes. 3aKOH AIEKTPOMArHUTHOU

62
naaykund. [Ipasuno Jlenna

Onexrporerepatop. CriocoObl MOTyUYeHUS
63 AIIEKTPUUYECKOW IHEPTUU. DIIEKTPOCTAHLIUU
Ha B0306HOBJI$ICMBIX HCTOYHHKAX SHCPIruu

ITonroToBka Kk KOHTPOJIBHOU paboOTE MO TeEME

64
"DJeKTpUYECKUE U MAarHUTHbBIE SIBJIICHUS"

65 KonTponbhas pabota no teme
"DNEeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66 PesepsHylit ypok. Pabota ¢ Tekctamu o

teme "TemnoBble aBiaeHud"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0acc5e

67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1mo

teMe "I10CTOSAHHBIN ANEKTPUIECKUI TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

PesepBHelit ypok. Paborta ¢ TekcTamu 1o

68

teme "MaraurtHsie sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

14.5
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9 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanudeckoe JBr>XeHue. MarepuaiibHas 1
TOYKA
5 Cucrtema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBHKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEepHOE MPSMOIIMHEHHOE ABMIKCHHE 1 bubmorexa [JOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpAMOIMHENHOE NBUKEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO
6 paBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
JlabopaTopHnas pabora "OnpeneneHue
7 CKO peHmI[) TeJ'I.’:Il) npu aBHOpCKO CHHOM 1 1 bubmorexa [JOK
YEKOP DI PaBHOYyCROPEHHO https://m.edsoo.ru/ff0adb18
JBIDKCHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOoanoe magenue tea. OnbiTel [anumes 1
PaBHOMEpHOE IBIKEHHUE IO OKPYKHOCTH.
9 Ilepuon u yacrora oOpaieHus. Jluneinas u 1 bubmorexa LIOK
P P ' https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMHUTETEHOE YCKOPEHHE 1



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

bubmuoreka [JOK

11 IIepBb1it 3ak0oH HproToHa. BekTop cuitbl httos://m.edsoo.ru/Ff0ae612
12 Bropoii 3akon Herorona. bubnnorexa [JOK
PaBHopelicTByOIIAsA criia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH Herotona. Cyneprno3uiius Cui ng:;:ﬁf;i?ﬁ}:f 026982
14 Pemienue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ng:;;f;i?ﬁ}:f 0aeca2
16 Pemenue 3anay no teme «Cuia yrnpyroctu
17 Jlaboparopuas pabota «Onpenenenue bubnmnoreka [JOK
YKECTKOCTH TIPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Ca Tpetis https://m.edsocI)J.: ru/ff0af738
bubnnorexa [JOK
19 Pemenue 3anay no teme «Cusa TpeHUS» httos://m.e dsogru /F0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuorexa [JOK
kod(durmenTa TpeHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agad mo teMme "3akonnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHius " [IBMKeHnEe TEI BOKPYT
23 rpaBuTaniuoHHoro neHtpa (ConHeunas
cuctema). ['amaktuxu"
24 Pemenue 3amau no reme "Cuina TsS:KeCcTd U bubmmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0afb8e
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3aKOH BCEMHUPHOI'O TArOTeHUs"

https://m.edsoo.ru/ff0af5f8

HepBaﬂ KOCMUYCCKast CKOPOCTh.

bu6mmoreka [IOK

25
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKH.

26 AbcomotHo TBEpAOE Teno. PaBHoBecue bubmuoreka [JOK
TBEPJOTO TeJa € 3aKPEIIEHHOM OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS

27 MowmenT cunbl. LleHTp TspKecTH
Pewrenue 3anau no reme "MOMEHT CUIIbI bubmorera [JOK

28 | ' https://m.edsoo.ru/ffob02b
Lentp Tsxectn 4
[ToaroroBka K KOHTPOJIBHOU PabOTE IO TEME bubnnorexa [JOK

29 "MexaHnyeckoe IBIKEHUE. https://m.edsoo.ru/ff0b040
Bsaumoneiicteue ten" 8
Kontponbnas pabota no teme

30 "MexaHHYeCKOe JIBIKEHUE bubmmorexa LIOK

. A | ' https://m.edsoo.ru/ffOb06ec
BzanmoneiicTBue Ten
Nmmynbe Tena. Ummnynbsc cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe u bubmiorexa LIOK
p y o py https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemrenue 3amau no reme "3akoH coXpaHeHUs bubnmnoreka [JOK
uMmiyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHus "PeakTUBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
34 M 0
CRAMITCCKad pabota 1 MOIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSDKECTH, CUITBI YIPYTOCTH U bubnnorexa [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ffOb0db



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b02b4
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|co

Jlaboparopnast pabota «Ornpezaenenne
paboThI CUJIBI TPEHUS IPU PABHOMEPHOM

36
JBUKEHHUHU TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Casi3b 3HEepruu U padotsl. [loTeHnanpHas
SHEPTHSI
Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
38 .
KUHETUYECKOHN SHEPruu https://m.edsoo0.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubmuorexa [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
KonebarenpHOe ABMKEHUE U €T0 bubmorexa HOK
41 https://m.edsoo.ru/ffOb185
XapaKTEPUCTUKU g
4 3aryxaromue Konebanus. BeIHYK/IeHHBIC bubnmnoreka [JOK
kosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuil ¥ Npy>KUHHBIA MAsITHUKA
Ypok-uccienoBanme «3aBUCUMOCTh Mepro/ia
44 Kose0aHui OT )KECTKOCTH MPY>KUHBI K MaCChI brbmmorexa [OK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaieHre SHEPTUU IPU MEXAaHUYECKUX
KOJICOaHUAX
JlabopartopHas padbora «OmpenencHue
46 qaCTopTH Hpne I/II)0 a Kone6ai1/n71 MIPY>KUHHOTO brbmmorexa [OK
pHoA py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 JlaGopaTopHnas padora «IIpoBepka bubnnorexa [JOK
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HE3aBHCHMOCTH Tepro/ia KoueOaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»

https://m.edsoo.ru/ffOb197a

Mexaunueckue BoJaHEL. CBOWMCTBA

48 MexaHH4YecKux BoJH. [IposrosbHbIie 1 bubmmorexa LIOK
P https://m.edsoo.ru/ffob21fe
[IOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckre BOIHbI"
50 3Byk. Pacnipoctpanenue u orpaxkeHue 3Byka
51 VYpok-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 VYpoxk-koHpepeHus "YIipTpa3Byk u bu6nmoreka [IOK
MH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHON paboTe MO Teme
54 "3aKkoHBI COXpaHEeHHs. MexaHuuecKue bubmorexa HOK
" https://m.edsoo.ru/ffOb25f0
KoJieOaHus U BOJHBI
KoHnTtponbHas padoTa mo teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKkre KojaeOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNEKTPOMarHuTHBIE BOIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Vcrionb30oBanue bub6nuoreka [IOK

3J'I€KTpOMaFHI/ITHI)IX BOJIH OJI4 COTOBOﬁ
cBs3n"”

https://m.edsoo.ru/ff0b2fe6
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VYpok-uccnenosanue "M3ydueHne cBOICTB

bubmmoreka [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeieeHUE YacTOThI U
JUTAHBI 3JICKTPOMArHUTHOM BOJTHBI
bu6nuoreka [JOK
DneKTpoOMarHuTHas Ipupo/ia CBETa.
61 . https://m.edsoo.ru/ff0b31d
Ckopoctb cBeTa. BonmHoBbIE CBOICTBa cBeTa 0
Uctounuku cBeta. [IpsimMonuHeitnoe bubnuorexa [JOK
62 pacnpocTtpaHeHue cBera. 3atMeHus ConHua u https://m.edsoo.ru/ffOb365
JlyHbl 8
3aKOH OTpakKeHHs CBeTa. 3epkana. Pemenue
63 3aJla4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS brbmmorexa [OK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomienne cBera. 3aKOH IPEIOMIIEHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonws3oBaHne MOTHOTO BHYTPEHHETO bubmorexa LHOK
yp https://m.edsoo.ru/ffOb3c5c
OTpaXKeHUS B ONTHUYECKUX CBETOBOAX
Jlaboparopuas padota "HccnenoBanue
66 3aBUCHMOCTH YIJIa IPEIOMJICHHUS] CBETOBOTO
Jly4a OT yrIJia maJeHus Ha TpaHuIle "BO3TyX-
crexio""
VYpok-koupepenius "Mcnonbp3zoBanue
67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [JOK
68 Jlun3el. OnTuyeckas cuiia JIMH3bI B

https://m.edsoo.ru/ffOb3f2c
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Bbubnuoreka [JOK

69 [TocTpoenne n3o00paskeHMiA 3a
TPOCHIE HSODPAKCHII B JHH3AX https://m.edsoo.ru/ff0b444a
Jlaboparopnas padota "Onpenenenne bubnmnoreka [JOK
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI https://m.edsoo.ru/ff0b420
cobuparomei TUH3bI1" 6
71 VYpok-koHpepeHuus "OnTuueckre JTMH30BbIE bubnnorexka [JOK
npudops!"” https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [IOK
72 I'1a3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
73 Ypok-koHpepenuus "Jledextsl 3penus. Kak
COXPaHUTh 3peHue"
Paznoxenue 6enoro ceera B criekTp. OMBITHI
74 Herorona. CiioxeHHne CieKTpaIbHbIX I[BETOB bubmmorexa LIOK
’ P i ' https://m.edsoo.ru/ffocOf4c
Jucnepcus ceera
Jlaboparopnast pabota "OMBITHI 11O
75 pas3NoKeHuIo O6eJI0ro CBeTa B CIEKTp U bubnmoreka [IOK
BOCIIPUATHIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 IBETOBbIe (pUIbTphI"
VYpoxk-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcIepcus, MHTepdepeHuus u
mudpaxiys’"”
77 OmnbiThl Pesepdopaa u miianerapHas MoJienb bubmmoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens aroma bopa
79 Hcnyckanue 1 MorjaouieHue CBeTa aTOMOM. bubmmoreka [IOK
KBanTel. JInHelyaTelie CIIEKTPHI https://m.edsoo.ru/ffOc144c
80 Ypok-nipaktukyM "HaOnroneHne CriekTpoB bubmmoreka [JOK
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ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edso0.ru/ff0c1672

Crpoenue atomHoro sjpa. Hyknonnas bubnmnoreka [JOK

82
MOJIEIIb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbBIe ipeBpanieHus. M30Tombl bubmmorexa [JOK

A peBpat ' https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau nmo teme: "PagnoakTuBHbBIC bubmuoreka [JOK
npespamieHus" https://m.edsoo.ru/ff0clb4a

85 Ilepuon nonypacnana

86 Ypok-koHpepeHnnus "PagnoakTuBHBIC bubmmotexa [JOK
W3JIyYEHHS B IPUPOJE, MEAUIIUHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmnorexka [JOK
3apsiA0BOTO U MACCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl bubnmnoreka [JOK
Y DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pewrenue 3anau no reme "Anepueie peakuun"

90 Peakuuu cuHTe3a U AeiaeHud siaep. bu6mmorexa [IOK
Uctounuku sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBUS paIMOaKTUBHBIX U3TyUYCHUN Ha
YKUBbIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DIeKTPOMAarHUTHOE MOJIE. bubnuorexa [JOK
DneKTpOMarHuTHbIE BOIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"

93 Kontponbnas paboTa mo teme
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"DeKTpOMarHUTHOE MOJIE.
DneKTpOMarHuTHble BOJIHbI. KBaHTOBBIE

siBiIeHUs"

94 [ToBTOpenue, 0600menue. Jlaboparopusie 1 1 bubnmnoreka [JOK
paboTsI 1o Kypcy "B3zaumopeiicTBue Ten" https://m.edsoo.ru/ff0c245a
IToBTrOopenue, o6o0menue. Perenue

95 aCYETHBIX U KaUECTBEHHBIX 347124 I10 TEME 1 bubnmorexa [IOK
{J | % https://m.edsoo.ru/ff0c2572

TenuoBsle poLeccsl
IToBTOpenue, o6o0menue. Pemenne

96 aCYETHBIX U KaUECTBEHHBIX 347124 I10 TEME 1 bubnmorexa [IOK
p N A https://m.edsoo.ru/ff0c2a22
"KILJI TerIoBeIX ABUraTeiaci”

IToBTOpenue, o6o0menue. Pemenne

97 ACUYETHBIX U KAaUECTBEHHBIX 347124 I10 TEME 1 bubmmorexa [TOK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ] anekTpoycTaHOBOK"

98 [ToBTOpenue, o6o6menue. JlaboparopHsie 1 1 bubmuotexa [JOK
paboThl o Kypcey "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600menue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHECHHUS B 1 brbmmorexa [OK

. https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 IToBTOpeHue, 06061meHue. Padora ¢ 1 bu6mmoreka [IOK
TexcTtaMu 1o TeMme "Kosiebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, o6o0menue. Padora ¢ 1 bubmmoreka [IOK
TekcTamu 110 Teme "CBeToBEIE ABIICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o6o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas u siiepHas 1
¢uznka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» dusuka, 7 knace/ Mzeprun 3.T., OO1IECTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «Pycckoe cloBO - yUeOHUK»
» ®usnka, 8 kimace/ Mzeprun 2.T., O61mIECTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «Pycckoe coBO - y4eOHUK»
» dusuka, 9 knacce/ Uzeprun 3.T., O0111€CTBO C OTpaHUYEHHON

OTBCTCTBCHHOCTBIO «PyCCKOC CJIOBO - y‘le6HI/IK»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJA

MeTtonnueckoe nocodue k yueOuuky 2.T. U3epruna «Dusuka» mis 7 kinacca
o011eo0pa3oBaTeIbHbIX OpraHU3aLMiA

Metoauyeckoe nocooue k yueonuky J.T. M3epruna «dusuka» 1is 8 kinacca
o011eo0pa3oBaTeIbHBIX OpraHU3aIHiA

Metonnueckoe mocodue k yueonuky J.T. Uzepruna «dusuka» mis 9 kimacca

0011e00pa3oBaTeIbHBIX OpraHu3aIui

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/






