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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHnue mporpaMmbl 1O (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3uKN Ha AEATeTbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEIMETHBIM pe3yJibTaTaM OOYy4YEeHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), mpejjiaraeT NpuMEpHyI0 MOCIe0BaTeIbHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MNOMOUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 110 Y4EOHOMY MTPEIMETY.

®uzrka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpaguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCT:

® HAy4YHO OOBSCHSTH SIBJICHHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  JIA@HHBIE W  WCIOJb30BaTh  HAy4YHBIC
JTIOKa3aTeIbCTBA JIS MOJTYYECHUS! BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit @expepauuu, peamu3yOIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nekadpst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:



npuOOpeTeHNE WHTEpeca M CTPEMJICHHS OOYyYalomuxcsi K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymyuiei
npoeCCUOHAIBHON JIeSITEILHOCTH, CBSI3aHHOW C (DM3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HaHUM O  JAUCKPETHOM CTPOCHHUU BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UYECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTECUITUX PACUYCTHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpPMAIE (PU3MUECKOTO COJAEPKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOEHHOCTEH
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblXx B pamKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEr0 MUPa.

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

dusnueckne BenuuuHbL. M3MepeHune Qu3nmdeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSI.
2. ®uznyeckue npuOOphHl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.
N3mepeHne pacCcTOSHUN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenne temmepaTypbl IPU ITOMOLIM KXUIAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI.
6. [IpoBenenue uccieqoBaHMs MO MPOBEPKE THUIIOTE3BI: NAIbHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, yeM OOJIbIIe BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemlecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHue OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenne nuddysum.

3. HaGmonenune  siBneHUW,  OOBACHAIOMIMXCS  MPUTSDKCHUEM WK

OTTAJIKMBAHUEM YACTHULL BEIIECTBA.
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Jlabopamopuvie pabomul u onvimaol.

1. Ouenka jguameTpa aroMa METOAOM PsAOB (C  KCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 0OHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUM. 3aKOH HMHEpUUHU. B3aumopeilcTBHE TeNl Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS W CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jemoncmpayuu.

Hab6rogenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.
HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
. CroxeHue cuii, HapaBJICHHBIX 10 OJHOU MPSIMOM.
JIaﬁopamopubze pabomul u onvtmel.
1. Ompenenenre CKOPOCTU PAaBHOMEPHOTO JIBUMKEHHUA (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).
2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.
OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshKeHUsS (aedopmMariiin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.
5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHHSI CKOJIBXEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. llepemaua mnaBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKHUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coobmraronuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBienue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3aylIHONW o6osouku 3emau. OmnbiT Toppuuemnu. M3mepenue atmocdepHOro
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JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcnoBue miaBaHus Tell: TUIABaHUE WM TOTPY>KEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JIEHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITATKUBAIOIICH CHUITBI, AHUCTBYIOIECH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHHUKE.

Mexannueckass odHeprusi. KuHeTnueckas W TOTEHUUAJIbHAS  DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Omnpenenenvie pabOThI CHJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela

10 TOPU30HTAIIBHOM TOBEPXHOCTH.
2. UccnenoBanue ycnoBU paBHOBECHUS phluara.
3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.

ook wnE
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4. V3ydeHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPIHH.
8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKECHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUU MOJIEKYJIIPHO--KUHETUYECKON TEOpHH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeroBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS
yacTull. BHyTpeHHsisi 3Heprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BeLECTBAa. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBienue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temnmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HaGmronenne ssBiieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.
HabmroieHue TenaoBoro paciimupeHust Te.

W3MmeHeHne AaBieHUs ra3a npu U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBuna uaMepeHus TeMiepaTyphl.

Bubl Teronepenaym.

OxJakieHue Ipu COBEPIICHUH pabOTHI.

. HarpeBanue npu coBepiieHUN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHeHHE TEMIIOEMKOCTEN pa3InyHbIX BEIIECTB.

11.HaOmronenue KUIeHus.

12.HaGmtoaeHue mocTosHCTBA TeMIIEpaTyphl MPH MJIaBJICHUU.

13.Moienu TEeIIOBEIX ABUTATENIEN.

Jlabopamopuvie pabomul u onvimol.

1. OmnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPHUTSKEHUS.

SRl A

©o~N®



N

OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS ra3oB, >KUIKOCTEH U
TBEPJBIX TEJL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl TMHEHHON 3aBUCUMOCTU JJIUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOU TPyOKE OT TEeMIEPATYPHI.
7. HaGnionenve wuW3MEHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HUccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEMIMBAHUU XOJOTHON H

ropsiuer BOJIBL.

9. OmpenenceHrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11.WccnenoBanue npoiecca UCHapeHuUs..

12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSIHUS MEXKIY T€JIaMM ).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH 3iekTpudeckoro mnosist. IlpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsml.
Crpoenne aroma. IIpOoBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BeliecTBa. 3akoH Oma
o ydactka uend.  llocnemoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKHE LIETH U MTOTPEOUTENH dJISKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarautHoe mMoJjie  3JIEKTPUYECKOro Toka. llpumeHeHue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSIHHOTO ToKa. VICmoJib30BaHHME 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUYECKOU SHEpPTHUHU.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DIIEKTpU3ALMS TEN.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEIl.

YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

OnekTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.

[TpOBOJTHUKH U TU3IEKTPUKHU.

MonenupoBaHUE CUIIOBBIX JIMHUM AJIEKTPHUUECKOTO IMOJIS.

M cTOYHUKY TOCTOSIHHOTO TOKA.

. JleHcTBUS 2IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUN TOK B )KUIAKOCTH.

11.T"a30Bblit pa3ps.

12.1I3mepenue cuibl TOKa aMIIEPMETPOM.

13.13Mepenue 31eKTpUYECKOr0 HAMPSKEHUS BOJIbTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBICHU.

15.B3aumMoieiicTBIE OCTOSSHHBIX MarHUTOB.

16.MozenupoBaHue HEBO3MOXKHOCTH pa3/IEIeHUs [TOJIFOCOB MAarHUTA.

17.MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe 1moJie ToKa. DJIEKTPOMAarauT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21.2neKkTpoaBUTaTeNh MOCTOSTHHOTO TOKA.

22 .VccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOW WHAYKIIHH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTb HANpPaBJICHUS HHIYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HHKHOBEHHUSI.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. OnpITel TO HAONIOACHHWIO DJIEKTPU3AIMU TEN WHAYKIMEH W Tpu

CONPUKOCHOBEHHH.

HccnenoBanue MAEUCTBUSA DJIEKTPUUECKOTO TIOJII HA TPOBOJHUKH U

JUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenue U peryiampoBaHnue HAMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pE3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnblIThlI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUS! NPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEYEHMS U MaTepuaa.

oCcoNOOR~ODE
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8. IlpoBepka mpaBwia CIOXKEHUS HANPSOKCHWA TIPH  TMOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisi CUJIbl TOKAa MPU MAPAUICTBHOM COCAMHEHUU
PE3UCTOPOB.

10.Onpenenenre paboOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.0mnpeneneHre MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha
pe3ucrope.

12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.Onpenenenune KII/1 narpesarens.

14.UccnenoBaHrue MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOTO TMOJs TOCTOSIHHBIX MAarHuTOB TMpPU  HUX
00BbEIMHCHUU U Pa3/ICTICHUH.

16.WccnenoBanue neHCTBUS SJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0m0bITBl, JI@MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIlKE.

18.M3y4yeHue necTBUS MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

19.KoHcTpyupoBaHue U U3y4eHUe padoThl AJIEKTPOIBUTATEINS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0mpBITBI TIO WCCIIEIOBAHUIO SIBJICHUS DSJCKTPOMArHUTHOW WHIIYKIIHH:
MCCIICIOBAHUE W3MEHEHWW 3HAYEHHUS W HANpPABICHHUS HMHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHHOe aBikeHue. CBoOonHOe
najgenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalueHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproTroHa. Bropoi 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Comnua. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hal
IIOBEPXHOCTHIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIMM. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

o ok w

8.

9.

Habnronenne MexaHn4eCcKoro JBMIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.

CpaBHEHHE TyTe W TPACKTOPHI IBIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIHLHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBHYKEHUS.
HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HabGmronenue aBHMKEHUs Tella Mo OKPY>KHOCTH.

HaOmronenne MexaHn4uecKux sIBJICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu e€ paBHOMEPHOM H  YCKOPEHHOM JBIKCHHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nroneHue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHenune Beca Temna Mpu yCKOPEHHOM JBUKCHUH.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TEJ.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEll.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.CoxpaneHnne nMIyabca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 HabmroneHne peakTUBHOTO JIBH)KCHHS.

15.CoxpaHeHne MeXaHU4ECKON IHEPTUU TIPU CBOOOHOM TaJICHUH.
16.CoxpaHeHre MeXxaHMYECKON YHEPTHH MPU JBHKEHUU TeJla MoJ1 JeCTBUEM

MIPYKUHBL.

Jlabopamopuvie pabomul u onvimaol.

1.

2.

KoncTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS OpyCKa WU JABMKEHUS
1IapyKa 10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruIoOTE3bl: €CAM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HayaJbHOM CKOPOCTU IMYTH OTHOCATCS KakK PsJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJITMHAKOBHI.



6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JABJICHHUS.
Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
9. Ompenenenrie paboOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBUIKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenre pabOThl CUJIBI  YIIPYTOCTH TMpU  TNOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS YIHEPTUH.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MateMaTnuecKuil U NpyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPIUH NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxeHue 3Byka. MHbpas3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune koJieOaHuWil Tea IIOA HEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJIEOaHW U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. Ompenenenve dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHOJa KoeOaHul MPY>KUHHOTO MasTHUKA.

3. UccnenoBanue 3aBHCUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccnenoBaHu€ 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChl Ipy3a.

6. OnbITel, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue ycCKOpeHHst CBOOOHOTO MaCHHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMAarHuTHLIX BOJH. [llkana »siexkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojga cera. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOHIIBHOTO

TenedoHa.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpaneHue cseta. 3atmMeHus Connua u JIynel. Otpaxenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHUs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VICIoib30BaHUE [IOJHOTO BHYTPEHHETO OTPaXKCHHS B
OIITHUYECKHUX CBETOBOAAX.

JIunza. Xox unyuedr B gumH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs M
JaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoroHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jlucniepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

. [Ipunnun aeictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10.Monenb riasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue 6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)K€HUs CBETOBOrO Jyya OT yria
najieHusl.

2. W3zydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMJICHHUS] CBETOBOTO Jiyya OT yrja
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomydeHue n300paXeHU ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomien
JIVH3BI.

6. OmbITHI O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSTHIO IIBETA MPEAMETOB IpPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO M MAacCOBOTO YHCEN.
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CreKTpbl U3IIyYEHHUs U MTOTJIOLICHMUS.

CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

. Perucrpaiius nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopubze pabomul u onvimel.

1. HaGnroaeHue CIIOMIHBIX U IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnemoBanne TPEKOB: M3MEPEHHE JHEPTHUU YACTHUIIBI 1O TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTU3allun
U 0000IICHWS  TPEIMETHOTO  COJEPXKaHWsI W OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipu M3y4eHUH AAHHOTO MOJYJIS PEaTUu3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3MUYECKUe
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

ook whE



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKU FMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.
B pesynbprare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpHOTHYECKOT0 BOCIIMTAHMSA
- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(u3nUecKol HayKH;
- IEGHHOCTHOE OTHOIIEHHE K JTIOCTUKEHUSM POCCUMCKUX YUEHBIX--(PU3HKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUMMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKECHUN
busuKy;
- OCO3HAHME BAXXHOCTH MOPAIBHO--3THYECKUX NPHUHLHIIOB B JEATEIBHOCTH
YYEHOI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;4) HEHHOCTH HAYYHOI'O
MO3HAHMA:
- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;
- pa3BUTHE HAy4yHOH J1I0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;
5) popMupoBaHus KYJIbTYPHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS S
- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;
- c(OpMUpPOBAHHOCTh HaBbIKa peduiekcuu, NpU3HAHME CBOETO IMpaBa Ha
OIIMOKY U TAaKOr'o %€ Mpasa y APYyroro 4ejJoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
- aKTUBHOE y4yacTHU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (U3UUECKUX
3HAHUM;
- HHTEPEC K MPAKTUIECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



- OpUEHTAIMs HAa MpUMEHEHHE (U3MUYECKUX 3HAHUM IS pelIeHus 3a1ad B
o0JacTh OKpy’Karolleld Ccpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUM JUUIs1 OKPY KAIOIEH CPEIbI;
- OCO3HaHHUE III00AJILHOTO XapaKTepa SKOJIOIMYECKHX IMpoOJIeM U IyTell ux
peuieHus;

8) ajmanramum K M3MEHAIIMMCH YCJIOBHAM COLHAILHOM M IPHPOAHOM

cpeabl:
- TOTpeOHOCTh BO B3aUMOACHCTBHM TPU BBIOJHEHUH HCCIEJOBAHUN H
MPOEKTOB (PU3MUECKON HAMPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,
- TOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MNPaKTHYECKYIO
JEeSATENbHOCTD;
- IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (OpPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;
- 0OCO3HaHue 1e(hULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;
- IUIAaHMPOBAHHE CBOErO PA3BUTUS B MPUOOPETEHUH HOBBIX (U3UYECKUX
3HAHUM;
- CTpEMJIEHHE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBS3H MPUPOIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;
- OLIEHKa CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHbBIC
YHHUBEpCaJIbHBIC yUeOHbBIC ICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBLIIBISATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BIEHUI);

® yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,

® BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

® BBISIBIIATh NMPUUYUMHHO--CJIEJACTBEHHBIE CBSI3U MPU H3YyUYCHUH (PUINYECKUX
SABJICHUN U MPOLECCOB, AEIaTh BBIBOJbI C UCIIOIb30BAHUEM JETYKTUBHBIX



Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO peIIeHUs Y4eOHOU (u3ndecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MIPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OopMy MpeicTaBiIeHUs
uHpOpMAlMM W WJUIIOCTPUPOBATH pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, luarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKAa3bIBaTh WJICW, HAIICJICHHBbIC HA PEIICHHE 3a/laud U MOJJIepKaHue
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

COMOCTAaBIIAATh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3InyUe U CXOACTBO MO3UIUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHMMATh W  WCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYyAIbHOW paboThl TMpPU PEIICHWH KOHKPETHOW (Pu3nyeckon
poOJIeMBI;

NPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHUCTBUS
no e€ JOCTIXKEHMIO: paclpeleisTh poiau, OO0CYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;



BBITIOJIHSATH CBOIO YacTh pabOThI, IOCTUrasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPABJICHUI0O WU KOOPAWHUPYS CBOM JIEUCTBUA C JIPYTHUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEILHO COCTABJISITh AITOPUTM PELICHUs (U3HUECKON 3aa4l WA
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIAaracMble BAPUAHThI pELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOIMOHAJbHBIA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) Pe3yJIbTaTOB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYEeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpA WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce npeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh  TMOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEeITUYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BeliecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAeKTOpUs, pPABHOACHCTBYIOIIAS
cuna,  gedopmarus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIITHECS COCY/IBI,



paznudath sBiaeHUS (Auddy3us, TEMI0BOE IBKEHHWE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKECHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHON OCBIO
BpalllCHUs, T€peAada MAaBJICHUS TBEPABIMU TENaMH, XUIAKOCTAMU U
razamyd, arMocdepHoe JaBlieHHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBJICHHE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NYECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM U HEXKUBOU
MPUPOJIC, NECWCTBUE CUJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]ja4y B YUEOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX SIBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTHU, BEC
Tena, CWiIa TPEeHus, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3(G(OUIMEHT TOJE3HOTO JCHCTBUA MEXaHH3MOB,
KMHETUYECKass W MOTEHLHAIbHAsl JHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICI  HUCIHOJIb3yeMbIX  BEIMYUH, UX
0003HAauEHUs W €IUHUIIBI (U3MUYECKUX BEITUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpahrKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOKEHUs Cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHa H
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH TIPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE u3 1-—2
JIOTUYECKHUX IIIaroB ¢ OMmopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (YU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3amadyd B 1-2 JeWCTBUS, MCMOJIb3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYUHBI B (HOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOAWTHh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh MPH MOMOIIU
bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIETSATH IIPOBEPSIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBI pe3yJbTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3IIecKuX CBOMCTB Tel: dbopMynrpoBaTh POBEPSIEMBIEC
MPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
3aMHChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITNIOJIHATh TPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX HM3MEPEHHUU (3aBUCHMOCTH MYyTH
PaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBHJKEHHSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauyecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAAN COMPUKOCHOBEHUS TEJl, CHUJIbI
YOPYrOCTU OT Y/UIMHEHUS MPY>KUHBI, BBITAIKUBAIONIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBATH B
IUIAHUPOBAHUM  YYEOHOTO MCCIIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DHU3MUECKHX BEIUYUH B BUJC
NPEIJIOKEHHBIX TaOMHIl U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCJIeI0BAHNUS;

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEII[ECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIa TPEHHS CKOJIBXKECHHUS,
JaBJICHUE  BO3/JyXa, BbITAJKUBAIONIAs  CWUJa, JIEWCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TENO, KOA(D(PUIIMEHT TMOJE3HOTO eHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIIOKEHHON WHCTPYKIUU: TIPH
BBITIOJIHCHUHM HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYWHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECCKUX YCTPOUCTB:
BEChI, TEPMOMETp, JIUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMmerp,
phIvar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHM Ipecc,
MaHOMET]p, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOJb3Ysl 3HAHUS



O CBOMCTBax (PU3WYECKUX SBJICHUN U HEOOXOAMMbIEC (PU3MUECKHUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

® [PUBOAWTH MNpUMEpPhl  (HAXOAUTh HH(OpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHUuu ¢ nmpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

® OCYIIECTBISATh OTOOp WCTOYHUKOB wHpopManuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUM M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIETSATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHUBOPEUYUBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

® UCIIOJIb30BATh MPU BBHIMOJHEHUU YUEOHBIX 3aJaHUIN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOoro - coAepXKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HU3UIECKOTO COIEPKAHUS, B TOM
yycie MyOJUYHO JieJaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHUN, MPU HSTOM TPaAMOTHO HMCIOIB30BATh
W3YYCHHBIM TOHATUHHBIMA ammaparT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3CHTAIINCH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUM paclpeesTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JCWCTBMIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBI  BKJIQJ, B  JIEATCILHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsS MHCHHUE OKPYIKAFOIIIHX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® UCIIOJIH30BATh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBMKCHHE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSHUS BEIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA I1ap, BIAKHOCTH
BO3MlyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPTHs, TEIUIOBOM JBHUTATENb,
DIIEMEHTAPHBIN IEKTPHUECKUN 3apsifl, HIEKTPUIECKOE TO0JIe, POBOTHUKA
U IUDJICKTPUKH, IIOCTOSTHHBIA SJICKTPUICCKUI TOK, MArHUTHOE TI0JIC;

® paznuyaTh SABICHUS (TETUIOBOE PACIIMPEHHE M C)KaThe, TeIulonepenaya,
TEIJIOBOE€ pPaBHOBECHE, CMAaYMBAHUE, KANWJUISPHBIE SIBJICHUS, UCIIAPCHUE,
KOHJICHCAIMsI, IUIaBJIEHWEe, KpUCTAJUIM3anus (OTBEpACBaHUE), KHUIICHHE,
Temionepeaaya (TerI0NpPOBOJHOCTD, KOHBEKIIHS, U3IIY4YEHUE),
AIIEKTpHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsSA0B, NEUCTBUS IEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JICHUCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WH]TYKITHS)



[0 ONHCAHWID HUX XapaKTEPHbIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XalollleM MHUpPE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJE:
IOBEPXHOCTHOE HATSIKEHUE U KallWUIIPHBbIE SIBJICHUS B IPHUPOAE,
KpUCTaulbl B mpupoae, u3iydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBIIEHUSI B aTMoc(epe, dMEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUSA, UCIIOIB3YS
¢uznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIrHsl, KOJIUYECTBO
TEIUIOTHI, yJENbHAas TEINIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, yJeJbHas TeIuloTa NapooOpa3oBaHMs, YJEldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(Gu3nYeCKUit CMBICI UCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IMHHIIbI
Gu3NYeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(Gu3NYECKyI0 BEIUMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBIICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOpUHU
CTpPOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JiJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTIOTUYECKUX
[IaroB ¢ Omopod Ha 1—2 M3yYeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHM,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBHS, MCIOJb3ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJM3a
YCIOBHUSl 3a/laydl 3alllChIBaTh KPATKOE YCIOBHUE, BBISBISTH HENOCTATOK
JaHHBIX JJs peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMbIe aJisi €€ pelleHus, MPOBOAMTH pPAacu€Thl U CpPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpEHIUTh MPH MOMOIIU
(¢U3NUEeCKUX METOJOB, HCIIOJIb3YSl OMUCAHWE MCCIEIOBAHUS, BBLICTATH
IpOBEPAEMOE TMPEAINOJIOKEHHE, OIEHUBATh MPABWIBHOCTD IOPSIKA
IPOBEICHUS HCCIIEIOBAHMUS, 1€]aTh BEIBOIbI;

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUH WM
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMpPU H3IYYEHUH OT I[BETa U3JIydarolled (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJBI OT TEMIIEPATypPbl KUIKOCTH H
wiomaan e€ TOBEPXHOCTH, JJIEKTPU3alMs TeJl U B3aUMOJCHCTBHE
JIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHuTOB, JEWUCTBUSA
MarHUTHOTO MOJS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DBJIEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsieMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHUJbl TOKAa, HAMpPsDKEHHS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yNIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM MPSAMBIX HU3MEpEeHUU  (3aBUCHMOCTD
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJd MOMEPEYHOIO
CEUEHUs U YACIHbHOTO CONMPOTUBIICHHUS BEUIECTBA MIPOBOJIHUKA, CHITBI TOKA,
UAYIIETO 4Yepe3 TPOBOJAHMK, OT HANpsHKEHUS Ha  TPOBOJHUKE,
UCCIICIOBAaHUE TOCJIEIOBATEIbHOTO ¥ TapauIeTbHOTO  COSAMHEHHN
POBOJHMKOB): TUTAHUPOBATh WCCIIEOBAaHUE, COOMUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOMMIl W TpadHKOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOAUTHh KOCBEHHBbIE HU3MEpPEHHs (PU3NYeCKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAOKEHHON MHCTPYKIUH, U
BBIUUCTISATH 3HAYCHNUE BEJTMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPHU padoTe ¢ 1ad0paToOpHbIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS MW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHMK JJIEKTPUUYECKON IHEPIHH, SIEKTPOOCBETHTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIEC ANEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
NPEIOXPAaHUTENH, FITEKTPOMArHUT, JIEKTPOABUraTebh MOCTOSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIIbHbIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHBIM COECAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUUECKHUX IIETIeH;

® TMPUBOAWTH MNpPUMEPHl  (HAXOAWUTh HWH(POpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HM JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIIOACHMS
HOPM 3KOJIOTUYECKOTO ITOBEIECHUS B OKPYKAIOILIEH CPEE;

® OCYIIECTBIATh NOMCK HMHPOpMAUU (U3NYECKOTO COJACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;

® UCIIOJIb30BaTh MPU BBHINOJHEHUN YUEOHBIX 3aJaHUN HAy4YHO--NIOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTEpHET, BiiaJleTh NMpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® Co03/1aBaTb COOCTBEHHBbIE NHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH pPE3yIbTaThl
MPOEKTHOW WJIM HMCCIEN0BATENbCKON NIEATENbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

® [IpU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUN (U3UUECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BHITIOJHEHUEM IIJIaHA JACUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJIaa B
NEATEILHOCTD TPYIIHI, BEICTPaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCIOJNBb30BaTh IMOHATHA: CHCTEMa OTcu€ra, MarepuajgbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThyeckasi), TPEHHUE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHUE,
HEBECOMOCTh M TMEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTH,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHUue TeJl, PABHOMEPHOE JIBH)KEHHE MO OKPYKHOCTH, B3aUMOJICUCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3I0kKEHHE OEI0ro CBEeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BeIUYMHBI (CPEAHSIE W MIHOBEHHAss CKOPOCTh Tejla IMpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHus, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs DSHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
MEePHOJT U YacTOTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJIEHUS CPEJbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYMEPNO3UIMK CHJI, MPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U



IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOIO H MAaCCOBOI'0 YUCEN
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTHYECKHX IIIAaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparoIIUecs Ha CcuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKkon
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBEICHHUSI  UCCJIENOBAHMs, JENaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paxKe€HUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300paXeHWsl MpeaMeTa B CcOOMparomie
JUH3€, HAOMIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB HM3JIYYEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITAa W  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpeqHee 3HAaYeHHE U3MepsAeMOll BelauuuHbl ((POKyCHOE paccTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTeNbHOTO PUOOpa);

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
IpyU PaBHOYCKOPEHHOM JIBIJKEHMHM 0O€3 HaudaJbHOM CKOpOCTH, Mepuoia
KOJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)K€HUs CBETa OT yIJIa MaJeHUs U yIjla MPEeIOMJIEHUS OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yJibTaTaMm MCCIeI0BaHNS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs (GU3UYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YyCKOpPEHHE Tejla IMph PaBHOYCKOPEHHOM JIBHIKCHUU,
YCKOpPEHHUE CBOOOJHOTO MajJeHUs, >KECTKOCTh NPYXKUHBI, KOADPHUIIMEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuoj, KojeOaHU MaTeMaTHYeCKOro ¢ MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUS, COOMpPaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIEAysl MPEAJIOKEHHON UHCTPYKIIUH, BHIYUCISATD
3HAYCHUE BEJIMUMUHBI U aHAJTM3UPOBATH MOJIYUYEHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHMUIA;

co0Jro1aTh MpaBUia TEXHUKH 0€30TMaCHOCTH MPH paboTe ¢ Ja00paTOPHBIM
o0opy10BaHUEM;

pa3MyaTh OCHOBHBIC TIPH3HAKH HW3YYCHHBIX (DU3UUECKUX MOJICIICH:
MaTepualibHas TO4yka, aOCOJIOTHO TBEPJOE TEJIO, TOUCYHBIH HCTOUYHHK
CBETa, Jyd4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMma, HYKJIOHHas
MOJIEJIb aTOMHOTO SI/Ipa;

XapakTepu30BaTh MPUHIUIBI  JCHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HA HMX ONMHCaHUS (B TOM 4YHCIIE:
CIIUJIOMETP, JAaTUYMKU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, TIepUCKoIl, QoToanmapar, ONTHYCCKHE CBETOBOJbI,
CIIEKTPOCKOM, JI03UMETp, Kamepa BuiabcoHa), HCHONB3YSd 3HAHUSI O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMAaTHUUHbIC PUCYHKH MU3YUYEHHBIX TEXHUYECKUX
YCTPOMUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOIECCOB
IpU PEIICHUN YYCOHO--TIPAKTHYSCKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MTOCTPOCHUS N300paKEHUH B TUIOCKOM 3€pKaJie U COOMpPAIOIIeH JINH3E;
IPUBOJIUTHh  MpHUMEpPHl  (HaXOAUTh  HH(POpMAIIMIO O  IMpPUMEpax)
MPAKTHYECKOIO MCIOJIB30BaHUS (PU3MYECKUX 3HAHWKW B IOBCEIHEBHOM
KU3HU JIsi obecriedeHrs 0€30MacHOCTH MpU O0pallieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 3J0pPOBbsI U COOJIOJCHUS
HOPM IKOJIOTUYECKOT0 TTOBEJICHUSI B OKPY>KaroIIeh cpejie;

OCYILIECTBJISITh MOUCK HHGOpMaUuu (U3UYECKOTO  COAEpKaHUs B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS IOCTOBEPHOCTH TOJYYCHHOW MH(POpPMAIIMK HA OCHOBE
MMEIONIMXCS 3HAHWHM U TOTOJHUTEIbLHBIX HCTOYHHUKOB;

WCITIOJIB30BATh NP BBHITIOJTHEHUN YUCOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3HMYECKOro  COAEp)KaHUs, CIpPABOYHBICE MaTepHalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi THGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;



® C03/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TPAMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel C y4&ToM O0coOEHHOCTEeH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HawmmeHoBaHME pa3leiOB U TEM KonnyectBo yacoB ‘ OnexTpoHHbIe (1I(POBHIC) JesTenbHOCTh 00YYaIOIIMXCS C
n/n IPOrpaMMBbI Beero| Kontponsasre | Ipaktadeckue o0pa3oBaTeNbHbIE PECYPCHI YYETOM MPOTPAMMBbI BOCTIUTAHHS
paboThI paboThI
‘Pa:men 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUpPa
1.1 ||®wusuka - HayKa 0 MPUPOJIC 2 bubmuorexa [JOK
https://m.edso0.ru/7f416194
1.2 || ®usnyeckue BEITUUYUHBI 2 1 bubnnorexa IIOK
https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHAYYHBIN METOJ 2 1 bubnmnorexka LHOK
O3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazjeny H 6 H

‘Pamen 2. IllepBoHayaJbHbIE CBEIEHUSI O CTPOEHNH BelleCcTBA

2.1 ||Ctpoennue BemecTBa 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194

2.2 ||[IBmKeHUE U B3aMMOJICHCTBHE 2 1 bubmorexa [JOK

YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194

2.3 ||ArperaTHbIe COCTOSTHHSI BEIIECTBA 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasjeny H 5 H

‘Pasnen 3. /IBusKeHHe M B3aUMO/IeiiCTBHE Tell

3.1 |[MexaHHYeCKOE IBHIKCHHE 3 but6mmorexa [IOK
https://m.edsoo.ru/7f416194

3.2 ||Mueprus, Macca, INIOTHOCTh 4 1 1 but6mmoreka [IOK Pemienune kauecTBEHHBIX 3a]1a4
https://m.edso0.ru/7f416194 Ha Temy «[IpoucmiecTBus Ha

JOpOTax»

3.3 ||Cuita. Buasr cun 14 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pa3aeny H 21 H

‘Pa:ﬂ[en 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

‘4.1 HIIaBneHI/Ie. [Tepenava naBneHust

| 3]

HBI/I6J'II/IOTeKa LHOK



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

No HanmenoBanue pa3ienoB u TeMm KomuuecTBo yacos ‘ DnekTpoHHbIC (IU(PPOBLIE) JlesTenbHOCTh OOYJArOIINXCSI C
/1 MIPOrpaMMBbI Beero| Kontponsasre | IIpaktuueckue o0pa3oBaTenbHbIC PECYPCHI Y4ETOM MPOTPAMMBI BOCTIUTAHUS
paboThI paboThI
TBEPABIMU TEIIAMH, )KHIKOCTIMHU H https://m.edsoo.ru/7f416194
razamu
4.2 ||1aBicHHUE )KUIKOCTH 5 bu6nuoreka [IOK 3HaKOMCTBO C YYEHBIMH —
https://m.edsoo.ru/7f416194 U300peTaTe/saMu.
4.3 ||ATmMochepHOE 1aBlICHHE 6 bubnmnoreka [JOK
https://m.edso0.ru/7f416194
4.4 ||[leiicTBHE XMIKOCTH U ra3a Ha 7 1 3 bubmuorexa [JOK
HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
‘I/ITOFO 0 pazaeny H 21 H ‘
‘Pame.ﬂ 5. PaboTra ¥ MOIIHOCTE. DHEPrus ‘
5.1 |[PaGora 1 MOITHOCTH 3 1 bu6nmorexa [IOK
https://m.edso0.ru/7f416194
5.2 |[[IpocThiec MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.3 |[MexaHuueckas SHeprHs 4 1 1 bubnuoreka [JOK WHTrennexryansHas urpa «Mup
https://m.edsoo.ru/7f416194 npodeccuiin
‘I/IToro II0 pa3feiny H 12 H ‘
‘PCBCpBHOG BpeMs H 3 H H H H ‘
OBILIEE KOJIMYECTBO YACOB I10 68 4 12

[TPOI'PAMME



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

Ne HaumeHnoBanue pa3nennos u Tem KonmuectBo wacos DnexkTpoHHbIE (IUPPOBEIC) JledarenbHOCTh
n/m POrPaMMBI Beero| Kontponshste || Ilpaktudeckue o0pa3oBaTesibHbIE PECYPCHI 00y4aroIuXxcs ¢ yueToM
pPaBOTHI paBOTHI pOTrpaMMbl BOCITUTAHUS
Pa3nes 1. TenuioBble siBJ1eHUSA
1.1 ||Crpoenue u cBoiicTBa BeuiecTBa 7 bubmmorexa [IOK becens! o reme «Hare
https://m.edsoo.ru/7f4181ce 3I0pOBbE, B HAIIIUX PYKaX)»
1.2 ||TermoBbIie MpOIECCHI 21 2 5 bubnnoreka [JOK BupTtyanbHbie SKCKypcUH
https://m.edsoo.ru/7f4181ce «Kak xoporma npupoa
HaIla»
‘I/ITOFO 10 pa3ely H 28 H
‘Pame.ﬂ 2. DJieKTpUYecKHe U MATHUTHBIE SIBJICHUSI
2.1 |Dnexrpuueckue 3apsabl. 3apsHKCHHbIE 7 1 bubnuorexa [JOK Ypoku 6ezonacHOCTH
Tela U UX B3aUMOIEUCTBUE https://m.edsoo.ru/7f4181ce «[ToaroToBKa K NEWCTBUAM B
UC».
2.2 |[[TocTOSIHHBIN AJIEKTPUUYECKUI TOK 20 1 7 bub6nuorexa [IOK Ypoku myxectBa. becensl
https://m.edsoo.ru/7f4181ce 110 00pBrOE C TEPPOPUIMOM.
2.3 |MarHuTHbIE SBICHHS 6 1 1.5 bubnuorexa [JOK buorpadus nzBecTHbIX
https://m.edsoo.ru/7f4181ce yueHbIX. [TpoexTs! «Haim
0€30MacHbIi MUP»
2.4 |DnekTpoMarHuTHas WHIYKIHS 4 bubnnorexa [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 pasfeny H 37 H
‘PezepBﬁoe BpeMs H 3 H H H H
OBUIEE KOJIMYECTBO YACOB I10 68 4 14.5

ITPOTPAMME



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

Ne HanmenoBanune pa3aenoB u Tem KomnuuectBo uacoB ‘ DnexTpoHHbIe (TUPPOBHIC) JlesTenbHOCTD 06yqa}0m1/1xcsl C y4E€TOM
n/n IIporpaMMbI Bceero KOHTpOHBHBIe HpaKTI/I‘ICCKI/Ie O6pa3OBaTeHLHBIe PECYpPChI IIporpaMMBbI BOCITUTaHUSI
paboTEI paboThI
Pa3zpen 1. Mexann4yeckue siBJIeHUS
1.1 ||Mexanuueckoe IBUKEHUE U 10 1 1 bubnuoreka [JOK
CIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 | BzaumoeicTBre TEI 20 1 3 bubmuoreka [IOK Permrenue 3amau mo reme « OCHOBBI
https://m.edsoo.ru/7f41a4a6 0€30IacHOro MOBEACHUS Ha J0POrax»

1.3 |[3akoHBI COXpaHEHHUSI 10 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pazjeny H 40 H

‘Pamen 2. Mexann4eckue K0J1e0aHUS U BOJHBI

2.1 |MexaHnu4eckue KojacOaHus 7 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHUYeCKHE BOJTHBI. 3BYK 8 1 3 bub6nuorexa [IOK WuTemnekTyanbHbIi MapadoH
https://m.edsoo.ru/7f41a4a6 «My3BbIKa U TOJOCH.

‘I/ITOFO 0 paseny H 15 H

‘Pa?.zle.n 3. 3HeKTp0MaFHI/ITHOQ MOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3.1 | DnekTpomMarHuTHOE MOJIE U 6 2 bub6nuorexa [IOK 3HAaKOMCTBO C YUE€HBIMHU
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6 HobGeneBckumu naypearamu.
‘I/ITOFO 10 pasjaeny H 6 H
‘Pasnen 4. CBeroBbI€ SABJICHHSI
4.1 |3aKoHBI pacTIpOCTPaHEHHS CBETA 6 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI U ONTUYECKUE TPUOOPEI 6 3 bu6morexa [IOK
https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3nosxkeHue Oeoro cBeTa B CEKTp|| 3 2 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasaeny H 15 H
‘Pa:ﬂ[en 5. KBaHTOBBIC SIBJICHUSA
‘5-1 HI/ICHyCKaHI/Ie U TOIJIOIIEHUE CBETA H 4 H H 1 HBI/IGHI/IOTeKa LHOK H



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

No HaumenoBaHue pa3ienoB U TeM
MIPOTPaMMBI

KonndaectBo yacoB

‘ DnexTpoHHbIe (IIU(POBBIE)

JesTenbHOCTh 00yYaroIUXCs C Y4ETOM

Bceero|| Kontponbhnsie || IlpakTuueckue 0bpazoBatelbHbIe pecypehl IIPOrpamMMbl BOCIIUTAHMS
paboThI paboThI
| Jlaromom (I [ Inttps://m.edsoo.ru/7f41a4a6 |
5.2 ||CTpoenue aTOMHOTO sipa 6 1 bubnunoreka LIOK W3y4enue xu3Hb U paboTa yueHbIX,
https://m.edsoo.ru/7f41a4a6 CBSI3aHHBIE C SABJICHHEM
PaIMOaKTHBHOCTH.
5.3 ||SlnepHble peakiuu 7 1 1 bubmmorexa [IOK Becenpl o 6oprbeE ¢ TEPPOPU3MOM.
https://m.edsoo.ru/7f41a4a6
WToro mo paszerny | 17 ||
‘Pame.ﬂ 6. [loBTOPHUTEIbHO-00001IAIOIIUIT MOAY /b
6.1 |[ToBTOpEeHue n 0600IICHUE 6 2 bubnunorexa LIOK
cozepkanus Kypca Gusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
‘I/ITOFO O pa3zeiry H 6 H
OBHIEE KOJIMYECTBO YACOB ITO | 99 5 27
ITPO'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmgecTBo yacos ONEeKTPOHHBIE
/ Oo6opynosanwue (Touku
1L Tema ypoxa BCero Kontposbnsie | [IpakTudeckue pocra) 0OpasoBare/bHbIC
3! paboThI paboThI pecypcsl
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPY/KAIOLIEr0 MUPa
1 ®du3uka — Hayka o npupoje. SBieHus 1
TIPUPOJIBI
2 dusnuecKue BICHUS 1
3 du3nyecKue BEIIMYNHBI U NX U3MEPCHHE 1
Ypok-uccienosanue "M3mepenue LJUT: uudposas
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1 naboparopus Releon -
TEPMOMETPA U JATUMKA TEMIIEPATyphl" JATYUK TEMIIePATypPhI
5 MeTtobl HaydyHOTO nO03HaHUs. Onucanue 1 bubnuoreka [IOK
(bU3HYECKUX SIBICHUH C ITOMOIIBIO MOICIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoress:
6 JTATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIle
BBICOTA ITyCKa"
Pa3nes 2. IlepBoHayasibHble CBeIeHHS O CTPOEHHMH BellecTBA
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnuoreka [IOK
JHUCKPETHOE CTPOECHHUE BENECTBA https://m.edsoo.ru/ff09fe0a
8 JIB>KeHUEe YacTHI] BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TEIUIOBOTO PACHIMPEHUS Ta30B)
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
11 O6006menue mo pazaeny «llepBoHavanbHbIC 1 bubmorexa LJOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA
Paznen 3. /IBuikenne u B3auMojieiicTBue e
12 Mexanunyeckoe aBuxeHue. PaBHoMepHoe u 1 bubnnoreka [HOK
HEPABHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
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bu6mmoreka [IOK

13 Cropocts. Eaunuub! cropocTH https://m.edsoo.ru/ff0a079c
14 | Pacyer myTu U BpEMEHHU JIBHIKEHUS BH6J_IH0TeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN Egggﬁ;?:;;ggﬁmoﬂo
16 ITnotHOCTE BemecTBa. Pacuer maccel 1 00ObeMa BI/I6J.II/IOT€K21 HOK
T€JIa [0 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1‘ pabora «Ornpezenenue
MJIOTHOCTH TBEPOTO TEJIay
18 Pemenue 3amau nmo teme "[11oTHOCTE bu6mmoreka [IOK
BemecTna https://m.edsoo.ru/ff0al23c
KonTposabHas padoTa no tTemam:
19 «MexaHnuecKoe ABKEHHUEY, «Macca,
TJIOTHOCTD)
20 Cuta Kak XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
21 | 3aBUCHMOCTH pacTshKEeHUs (Iedopmarin)
MPYKUHBI OT MPHIIOKEHHOUN CHUITBD»
22 SBnenne TaroreHus. Cuia TSKECTH
2y | rmaiey ol s e Busmorea 101
A https://m.edsoo.ru/ff0a1778
24 Cuna TsbKecTH Ha IpYTUX IUIaHEeTax. BI/I6J'.II/IOTCKa [HOK
DU3NYECKUE XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
25 Usmepenue cui. lunamometp Egggﬁ%?:gsigr?}?mamcc
26 Bec tena. HeBecoMmocTh Egggﬁﬁ:&%gﬁﬁmﬂm
27 CrnoxxeHue AByX CHUJI, HANPABJIECHHBIX 110 OJHON bubnnoreka [HOK
npsiMoid. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
28 Pemenue 3amau no teme "PaBHOnelcTByOIIAS

"

CHII



https://m.edsoo.ru/ff0a079c
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29 Cwita TpeHus u €€ Bubl. TpeHue B Ipupoae 1 bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

30 | 3ABMCHMOCTH CHJIBI TPCHHS CKONBKCHNS OT bubnmoreka [JOK
CUJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS MOBEPXHOCTEN)»

Pemenue 3amau no remam: «Bec temnay,
31 | « a(bnqecfoe nu3o0pakeHue cun», «CHITbDY bubmiorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
30 KonTponbnas pabota no Temam: «Bec Tenay,

«['padmueckoe n3obpaxxkenue cuim», «CUIb»

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

JaBnenue. CriocoObl yMEHbILIEHUS U

bubmuorexa [JOK

33 YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnuorexa [JOK
00bEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
LJI: uudposas
35 JlaBeHue ra3a. 3aBUCUMOCTD JaBJICHHUS ra3a OT naboparopus Releon bubamoreka [JOK
00BEMa, TeMIepaTypbl JaTYNKOM AasiieHus 10 https://m.edsoo.ru/ff0a25b0
klla
36 JlaBneHue B ®UJIKOCTHU U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEWCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «JlapneHue B bu6mmorexa [IOK
JKHIKOCTH M rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
39 | T'mapaBiawdeckwii mpecc BH6J_MOTeKa HOK
https://m.edsoo.ru/ff0a3136
40 ManomMmetpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
a1 ATmocdepa 3eMiIH U IPUYUHBL €€ bubmuoreka [IOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bosztyxa. AtwmochepHoe nasenme https://m.edsoo.ru/ff0a2b5a
43 | Wsmepenue atmochepHoro nasienws. ONbIT bubnmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
LJT: nudposas
45 bapomerp-anepoua. ATMocdepHoe TaBICHHE naboparopus Releon bubmmoreka [IOK
Ha Pa3JIMYHbIX BBICOTAX maTarukoM nasiienus 10 https://m.edsoo.ru/ff0a2fc4
klla
16 Pemenwue 3amau mo Teme " AtmocdepHoe
nasjeHue"
47 JeiicTBUE KUIKOCTHU U Ta3a HA OTPYKEHHOE B bubnuorexa [JOK
HUX TeJ0. ApXHUMEN0Ba CUJia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKMBAIOIICH CHUIIbI, IEUCTBYIOIIEH HA BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccneqoBanue 3aBUCUMOCTH Beca Teja B BOJE bu6mmoreka [IOK
0T 00BbEMA OTPY>KEHHOMN B KHUIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena»
bu6nmoreka [JOK
50 Inasanue e https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa UiIM KOHCTPYUPOBAHUE JIOJKU U
onpezaesneHue €€ rpy30n0abEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cynoB.
52 | BozayxomiaBanuey, «JlaBieHne TBEPIbIX TeE, BH6J_IHOTeKa HOK
N https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 Kontponbnas padota o Teme «/laBinenne

TBCPABIX TCJI, JKHUJIKOCTEH M Ta30BY

Pa3nea 5. PaGora 1 MOIIHOCTB. JHEpPrus

bubmuoreka [JOK
b4 Mexanmaeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
55 MommnocTs. ExuHuib MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacu€t MOIHOCTH,
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pa3BUBAEMOM MPU MOIBEME 10 JIeCTHHIIE"

[IpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue cui

o7 1
Ha pblyare
Peruaru B TexHuke, OBITY U IPUPOJIE.
58 | JlabopartopHas pabora «}I’/Iccnr; Iz)BiHHe CJIOBHUI 1 0.5 buGmorexa LIOK
paTopHai p & y ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara
59 Pemenue 3agau no teme «Y CioBUsL paBHOBECHS 1 bubnnoreka [HOK
pbIyara https://m.edsoo.ru/ff0a48a6
Koaddunnent noneznoro neicTBust MEXaHU3Ma.
60 | Jlaboparopuas pabota «3mepenue KI1J] 1 0.5
HAKJIOHHOM TJIOCKOCTH
61 Pemnrenne 3amau mo reme "Padota, MOIIHOCTD, 1 bu6mmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas 3Heprus. Kunernueckas u 1 bubnunoreka [JOK
MOTEHIIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 | 3akoH cOXpaHEHUS MEXaHWYCCKOW dYHEPTUU 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME
64 "DKCIIepUMEHTAIbHOE ONPEACIICHUE U3MEHEHNUS 1 1
KMHETUYECKOW M IMMOTEHIINAJIBbHON SHEPTUU IIPH
CKATBHIBAHHMM TeJIa IO HAKJIOHHOMW MIJIOCKOCTH"
65 KonTtponsHas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHS»
Pe3epBHOe Bpemst
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuorexa [IOK
"MexaHn4ecKoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnnorexka [JOK
67 n ~ 4 " 1 .
JlaBienue TBEPBIX TeJ, )KUIKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe
PesepsHeliil ypok. Pabora ¢ TekcTamu 1o Teme
68 | » 1
Pabora. MoutHocTh. DHeprus
OBULIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME

8 KUIACC
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KomnuectBo yacos

DIIeKTPOHHBIC TU(PPOBEIC

o Tema ypoxka Bce | Kontponensl | IlpakTuueckue O6opynosanue (Touka 06DA3OBATEIHHEIC PECYPCH
- ro | e paboThl paboThI pocra)
Paznen 1. TensioBble siBJeHUS
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KHHETHYECKON TCOPHHU U UX ogblTﬁble 1 Eubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYIT 1
Mogenu TBEPIOTO, )KUJIKOTO M ra3000pa3HOro bu6mmoreka [IOK
3 . 1 .
COCTOSIHUM BellleCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3z000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-KHUHETUYECKON
TEOpUU
S) Kpucrannuueckue u amopgHsble Tena 1 bubmiorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanuwuisipHocTh. [loBepxHOCTHOE 1 bubnuotexa [JOK
HaTsKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHUE U CKATUE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEeMIIEPaTyphI CO 1
CKOPOCTBHIO TEIJIOBOTO JIBFKCHHS YaCTHII
9 Buyrpennss sueprusi. Cnoco6bl H3MeHEHus 1 bubnuoreka [IOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
LJT: mudposas
bu6mmoreka [JOK
naboparopus Releon
10 Bung: enonepenan 1 patop https://m.edsoo.ru/ff0a6412
JATYNKOM TeMIIepaTyphl
Vpoxk-koupepenmus "[IpakTudeckoe
11 I/I(?HOJ'IBSOE;.HI:I)/IG ”II:ICHJ'IOBII?IX CBOMCTB BEIIECTB U 1 1 Eubmorexa LOK
! " https://m.edsoo.ru/ff0a65c0
MaTepUaoB B LEJSX YHEProcOepeKeHUs
12 KoymuecTBo Temnorel. Y neapHas TEMI0EMKOCTD 1 Bubmorexa HOK

https://m.edsoo.ru/ff0a6976
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VYpaBHeHue TeroBoro 6ananca. TermmooomeH u

Bbu6mmoreka [JOK

13 TEIUIOBOE PABHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHuas pabota "VccienoBanue sBICHUS JI: tndposas
14 Tenncl))o6MI;Ha an CMCIHI/IB&HI/I?/I XOJIOAHOU U Ea6oua§;p us Releon buGmorexa LIOK
N "p A paTop https://m.edsoo.ru/ff0a6a98
ropsiIei BOBI JATYNKOM TeMIIePaTyphl
Pacuer koaudecTBa TEIUIOTHI, HEOOX0IUMOIO
15 JUISl HarpeBaHMsI TeJla U BBIACISIEMOT0 UM MPH
OXJIKICHUH
JlaboparopHas pabota "Onpenenenue yneabHON UL mugposas bu6mmoreka [IOK
16 " naboparopus Releon :
TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
JTATYNKOM TEMIIePATyPhI
17 DHeprus TOIUIMBa. Y IeJbHas TEIJI0Ta CrOpaHUs bubmmorexa LIOK
p ) p https://m.edsoo.ru/ff0a7b5a
18 KoHTpoibHas padota o teme "TeroBsie
sBieHUs. PacyeT KoaudecTBa TETUIOTHI.
19 [InaBnenue u oTBEpACBaHUE KPUCTATUIMUECKHIX bubnnoreka [JOK
Tell. Y AenbHas TeILIoTa IIaBJICHUS https://m.edsoo.ru/ff0a71d2
LJT: mudposas
20 JlabopaTtopHas pabota "OnpeneneHue yaeabHON nabopatopusi Releon bubnmnoreka [JOK
TEILUIOTHI IIJIaBJIeHUs abaa" JTATYUKOM TEMIIEPATYPBI https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
21 | Ilapoobpa3oBanue u KoHaeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
K 5 LJT: mudposas
UIIEHHE. Y [eNbHas TEIUIoTa Iapoo0pa3oBaHus naboparopust Releon bu6mmoreka [JOK
22 | ¥ KOHJCHCAIMH. 3aBUCUMOCTH TeMIIepaTyphl _
JTATYNKOM TEMIIEPATyPhI https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO J1aBICHUS
Bnaxxnocts Boznyxa. JlabopaTopnast pabota
23 "Omnpenenenue gZEOCHTeJILI:{oﬁ I}Znaxciocn{ bubmiorexa LTOK
P " https://m.edsoo.ru/ff0a7628
BO3JIyXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 | Tlaposas TypOuHa. /[Buraresnb BHyTpEHHETO
CropaHus
25 KII] TermoBoro aBurarens. TemnoBsie bu6mmoreka [IOK
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JIBUTATEJIH ¥ 3aIUTa OKPYKAIOIIEH CpeIbl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEeHHMsI U MIPEBPALICHHS SHEPTUU B

26
TEIJIOBBIX MPOIIECCax
ITonroroBka Kk KOHTPOJILHOM padOTE O TEME
27 "TerioBEIE HBJ‘IGHI/I?II) I/ISMGHGI;II/IC arperaTHbIX Bubmorexa HOK
. o p https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BEIECTBA
KonTpoasHasg padora o teme "TeruoBsie
P P . bubnmoreka [JOK
28 sBJICHHS. VI3MEHEeHHE arperaTHbIX COCTOSTHUN

Berecrna"

https://m.edsoo.ru/ff0a86ae

Pasznen 2. 3J1eKTpnqec1me U MAarHUTHBIC SIBJICHUSA

Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUYECKUX

29
3apsI0B

30 VYpok-uccienopanue "DieKTpusaius Tei
MHAYKIMENH U IpYU CONPUKOCHOBEHUU"

31 B3aunmopeiicTBre 3apsoKeHHBIX TeIl. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsxeHHOCTh

32 | onekT queCKoro mourst. 11 I/II)HHI/IH CYIEPIIO3UIIHH Eubmorexa IIOK

p P yrep https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKUX MOJIEH

33 Hocurenu snekTpuueckux 3apsiioB.

DneMeHTapHbIi 3apsia. CTpoeHne aroma

34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUs ANEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUICCKHI TOK, YCIIOBHS €T0

36 c mecIT)BOBaHI/Iﬁ I/ICT(})]‘{HI/IKI/I AIEKTPUUYECKOTO bubmorexa LIOK

Y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleHicTBUS SIIEKTPUICCKOTO TOKA bubmorexa LJOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue

38 | DNEKTPUYECKOTO TMOJIS Ha TPOBOIHUKHU 1
JUDJIEKTPUKH"

39 DJIEKTPUUYECKHI TOK B METAJLJIAX, )KUJKOCTAX U bubnmoreka [JOK
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raszax https://m.edsoo.ru/ff0a9838
40 | DOnexTpuueckas 1enb U €€ COCTaBHbIE YaCTH
LJI: mudposas
41 Cuuta Toka. JlabopatopHast pabora "M3mepenue 05 naboparopust Releon bubaunorexa [IOK
Y peryJMpoBaHUE CUJIbI TOKA" ' JIATYNKOM TOKA U https://m.edsoo.ru/ff0a8bd6
HaAIPSDKEHUS
DIIeKTpUYEeCcKOe HalpskeHue. BonbTmerp.
42 | Jlabo I2)1T0 Hast a6OIT)a "N3mepenue u P 0.5 bubmiorexa LIOK
patopHai p ,];O ' https://m.edsoo.ru/ff0a9e14
pErylMpoBaHKUe HANPSKEHUS
ConpoTuBieHUE NPOBOAHUKA. Y AEIBHOE bubnuorexa [JOK
43
CONIPOTHUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCUMOCTh
44 | OWUEKTPUUECKOrO COMPOTUBICHNS NPOBOIHHKA OT 1 bubmmoreka [IOK
€ro JJIMHBI, ITONIaAN OIEPEYHOr0 CEYEHHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
3aBUCHUMOCTB CWJIBI TOKA OT HAaIIPSDKEHUS. 3aKOH bubnnoreka [JOK
45
OmMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHast pabota "HccnenoBanue LI indpoBas
46 | 3ABHCHMOCTH CHIIBI TOKA, HIYIIEro Yepes 1 naboparopus Releon bubmmoreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U JTaTYNKOM TOKA U https://m.edsoo.ru/ff0aa04e
HanpsDKEHUs Ha pe3sucrope” HanpsKEeHUs
LJIL: mudposas
47 IMocnenoBarenbHOE U MapaIeIbHOE naboparopus Releon
COCTMHEHUS TIPOBOTHUKOB JMATYUK HATPSKCHHUSI,
JaTYMK TOKa
Jla6oparopras pabora "IIpoBepka IpaBHIa LJI: undposas
48 | crnoxeHus HANpPsHKEHUH MPU MOCIe10BaTeIbHOM 1 naboparopus Releon bubmiorexa HOK
" https://m.edsoo.ru/ff0aaa58
COCMHEHUH JIBYX PE3UCTOPOB JATYMK HAMPSHKCHUS
JlaGoparopHas pabota "IIpoBepka npaBuia ams LJI: undposas
49 CHJIBI TOKA TP MapaJIICIbHOM COEAMHEHUHN 1 nabopatopus Releon bubmorexa LIOK
" https://m.edsoo.ru/ff0aadle
PE3UCTOPOB JATYUK TOKa
50 Pemienue 3a1au Ha IpuMeHeHne 3aKkoHa OMa 11s LJIL: mudposas bubnuoreka [IOK
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Pa3IMIHOI0 COCANHCHU S ITPOBOAHUKOB

naboparopus Releon
JIATYHUK HANPSOKEHHUS,
JaTYUK TOKA

https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOITHOCTH AJIEKTPUUECKOTO TOKA. bubmmoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
LJT: mudposas
59 JlaboparopHas padota "OmnpeznencHue padoThl U 1 naboparopust Releon bubmmoreka [IOK
MOIIIHOCTHU 3JEKTPUIECKOTO TOKa" JIaTYUK TOKA , JTaTYHK https://m.edsoo.ru/ff0ab3e0
HAIPSDKEHUS
LJT: mudposas
o 3JI€KTpI/IIIeCKI/Ive LeMd U n0T6pe6HTIe<Jm nmaGopatopus Releon Bu6morexa LIOK
IeKTpUYECcKOi sHepruu B ObITy. KopoTkoe
p p y p JaTYHUK TOKA , JATUHK https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
HAIPSDKEHUS
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DneKkTpuueckue 3apsabl. 3apsKEHHBIE Tella U bubnmnoreka [JOK
54 . . :
UX B3auMojiercTBud. [locTosTHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUUYECKUN TOK"
KonTponbHas pabota o teme "DieKTpUuyecKue
55 3apsiibl. 3apsHKEHHBIC Tella U UX bubnuotexa [JOK
B3auMOAECUCTBUA. [IOCTOAHHBIN 2JIEKTPUYECKUN https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIE
VYpok-uccnenopanue "N3yuenune nonei bubnuotexa [JOK
57 " 1 :
ITOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTHOoe 1osie. MarauTHOE 1ojie 3eMIIH B €TO bubmuoreka [JOK
58 :
3HAUEeHHE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
LJI: uudposas
OnbIiT OpcTena. MarHuTHoe nojue nabopatopus Releon Bbu6mmoreka [IOK
59 | nsnekTpuveckoro Toka MarHuTHOE 1oJe _
JaTYUK TOKa , TaTUYNK https://m.edsoo.ru/ff0acld?2
KaTYIIKA C TOKOM
MarHUTHOTO TOJIA.
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
60 | JlabopartopHas pabota "M3ydeHue necTBus 0.5 bubmorexa LIOK

MarHUTHOTO TOJIsI Ha MTPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNeKTPOABUTaTEIh TOCTOSIHHOTO TOKA.
Hcnonp3oBanue 21eKTpoaBUTaTee B
61 | TexXHMYECKHUX yCT oﬁch;IX Y Ha TpaHCIOpTe 1 bubmorexa LIOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHas pabota "KoHcTpynpoBanue u
u3ydeHue padoThl dJIeKTpoaBurarens"
62 OnbiThl Papajes. 3aKOH JIEKTPOMArHuTHOM 1
nHaykuuu. Ipasuno Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS
63 | saexTpUuYecKOil SHEPTUU. DNEKTPOCTAHIINU HA 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 [MonroroBka Kk KOHTPOJIBHON pPabOTE MO TeMe 1
"DJIeKTpUUECKNE U MAarHUTHBIEC SIBJICHUS"
KonTponbHas pabota no Teme "DiaeKTpuuecKkue bubnuorexa [JOK
65 " 1 _
Y MarHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PeseprHblii ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [IOK
66 n " 1 .
TertoBble sABIEHUS https://m.edsoo.ru/ff0accse
PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o Teme bubnnorexka [JOK
67 " =2 % n 1 .
ITocTOSIHHBIN NEKTPUYECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepsHblit ypok. Pabora ¢ TekcTamu 1o reme 1
"MarHuTHbI€ sIBJICHUS"
OBHLIEE KOJIMYECTBO YACOB I10 68 5 145
ITPOTPAMME '
9 KIIACC
KonmyecTso 4acos DJEeKTPOHHBIE IUPPOBBIE
Ne Tewma ypoxka B KOHTpOIIBHEI [IpakTHyecKue Ob6opynosanue (Touka | oOpa3oBaTelbHBIC
Cero e paboThI paboThI pocra) pecypcbl
Pasznen 1. Mexanuveckne siBJeHUSA
1 Mexannueckoe aBuxkeHue. MarepuanbHas 1
TOUYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnmoreka [JOK

MECXAaHHUYCCKOI'O ABUKCHUA

https://m.edsoo.ru/ff0ad474
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bu6mmoreka [IOK

3 PaBHOMEpHOE IPSAMOIMHEMHOE JBUKEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpssMonnHEITHOE PpaBHOYCKOPEHHOE JBUKEHUE. bubnmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHus. ['paduk
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 ycxo;?el;rml; ieiﬁ HpI/ITpaBHI(I)I})/CiOJ[I)eI:III/I{OM bubmnorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOM TIOCKOCTH
8 CBobOonHoe manenue ten. OnbiTel [ammies
PaBromepHoOe €HUe I10 0 OCTH.
9 Heli)}lldol\; I/I: IjlaCTﬂoBTI;)Iz)é;IZmI::HH: pﬁi@ﬁiﬁﬂ u bubanorexa LIOK
’ https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 | IleHTpoCcTpEeMHTENBHOE YCKOPEHHE
. bu6mmoreka [IOK
11 ITepsbiit 3ak0oH HproTona. Bekrop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. PaBHozelicTByromas bubnnoreka [JOK
cuJia https://m.edsoo.ru/ff0ae72a
. bu6nmoreka [JOK
13 | Tperuii 3akon HetoroHa. Cyneprno3umus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3a1au Ha mMpuMEHEHNE 3aKOHOB bu6mmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cua ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuiia ynpyroctuy
JlaGopaTtopHas pabota «OnpeneneHue bubnmoreka [JOK
17 :
JKECTKOCTU MPYKUHBD https://m.edsoo.ru/ff0aee28
18 Cuia tpenusi. Pemenue 3agau no teme «Cuma bubnnoreka [HOK
TPEHUS» https://m.edsoo.ru/ff0af738
19 JlaboparopHas pabdoTta "Onpenenenue bubnmoreka [JOK

KOd(UITMEHTA TPEHUS CKOIbKCHHUS"

https://m.edsoo.ru/ff0afa26
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20 Pemenne 3amau mo teme "3axkoHsl HeioToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus"” https://m.edsoo.ru/ff0af8be
21 KontponbHas pabora o Teme "3aKoHbI bubnuoreka [IOK
HproToHa» https://m.edsoo.ru/ffOafb8e
22 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnmoreka [JOK
YckopeHnue cBOOOIHOTO MaJIeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT
23 | rpaButanmonHoro mnenrpa (CosHeuHas
cucrema). ['amaktuxu"
o4 Pemenue 3agau mo teme "Cuna TsOKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuyeckas ckopocts. HeBecoMocTh bubnuorexa [JOK
U IIEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepuanbHONH TOYKHA. AOCOITFOTHO
26 TBEPJIOE TEIIO Pa]I:HOBeCI/Ie TBEPJIOTO TENA C bubmorexa [IOK
o e https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OChIO BPAIICHUS
27 MowmeHT cuibl. LeHTp TskecTH
28 Pemenue 3agau mo reme "MOMEHT CHJTBIL. bubmuorexa [JOK
[enTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka k KOHTPOJIKHOU paboOTeE MO TEMe
29 "MﬂexaHI/I‘{eCKOC I[Bll/:l)meHHe ]I3)3aHMOI[efICTBHe bubmiorexa HOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora no Teme "MexaHuueckoe bubnnorexka [JOK
nBmkenne. Bzanmoneiicteue ten" https://m.edsoo.ru/ff0b06ec
1| e e s e BuSorea 101
P . y - 2 HPYT yHpyr https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
32 Pemenue 3amau mo Teme "3akoH coXpaHEHUS bu6mmoreka [JOK
UMITyJIbca' https.//m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeakTuBHOE ABMKEHHUE B
MPUPOJIC Y TEXHUKE"
bu6mmoreka [IOK
34 | Mexanudeckas paboTa U MOIITHOCTb https://m.edsoo.ru/f0b0a84
35 | Pabota cuibl TSKECTH, CHIIBI YIPYTOCTH U bubnmoreka [JOK
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CHUJIBI TPCHUA

https://m.edsoo.ru/ffOb0db8

JlaGopaTtopHas paborta «Onpenenenue padoThI

36 | cuIIBI TpEHUS MPH PAaBHOMEPHOM JBHKEHUH

TeJla 10 TOPU3OHTAIBHOMN MOBEPXHOCTH

Cs3b sHepruu u pabotsl. [loTeHnnanpHas
37 | oueprus . Kunernueckas sueprus. Teopema o

KMHETUYECKOW SHEPruu
38 | 3akoH coXpaHEHUs SHEPrHH B MEXaHUKE bubmorera LIOK

P P https://m.edso0.ru/ff0b0c32

39 JlaGopatopHas pabota «/3yueHue 3akoHa

COXpaHEHMUsI SHEPTUN»
40 KonTposabHas padora no Teme "3aKoHbI bubnuoreka [IOK

COXPAHCHU)).

https://m.edsoo.ru/ffOb12fe

Pa3zpen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI

Konebarensnoe JABWKCHHUEC U €TI0

bu6mmoreka [IOK

41 XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
koseOanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKUil U IPYKUHHBIM MasiTHUKH
LJT: mudposas
ypOK-I/ICCJ}eI{OBaHI/Ie «3aBHCUMOCTb Iepuoa maboparopus Releon Bubmorexa LIOK
44 | xonebaHMI OT )KECTKOCTH MPYKUHBI U MacChl _
rpy3a» JATYNKOM YCKOPEHHS https://m.edsoo.ru/ff0b197a
(axcenepoMertp)
45 [IpeBpaienne sHEprun NpU MEXaHUUECKUX
KOJIe0aHUIX
16 JlaGopaTtopHnas pabota «OnpeneneHne 4acToThl bubnmoreka [JOK
U 1epHoja KoueOaHui Npy>KUHHOTO MASTHUKA https://m.edsoo.ru/ffOblaec
A A A Butmioracs LIOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
IIOJIBELIEHHOT'O K HUTH, OT MacChl Ipy3a»
48 Mexanudeckue BoiaHbI. CBOMCTBA bubnuorexa [JOK

MEXaHUYCCKUX BOJIH. HpO,I[OJ'II)HI)IC n

https://m.edsoo.ru/ffOb21fe
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IMOINEPCUYHLIC BOJTHEI

Ypok-koHpepeHius "MexaHn4ecKue BOJHbBI B

49 . o " 1
TBEPIOM Tesie. CelicMruuecKre BOITHBI
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa 1
51 Ypok-uccnenosanue "HaOmonenue 1
3aBHCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
52 ['poMKOCTB 3BYyKa U BbICOTA TOHA. 1
AKYCTHYECKHI1 pe30HaHC
53 Ypoxk-kordpeperuus "YIpTpa3sByK u 1 bubnuoreka [IOK
nH(pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
54 "3aKOoHBI COX aHeHI/II)H Mexa}II)quCKHe 1 bubmnorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
KoJ1ie0aHusl U BOJHBI
KoHTposbHas pabdora 1o Teme "3akoHbI
55 coxpaneHus. MexaHudeckue KojebaHus u 1

BOJIHBI"

Pasznen 3. 3H€KTp0MaFHI/ITHOC MoJI¢ M 3JICKTPOMArHUTHBIC BOJIHBI

DNEKTPOMAarHuTHOE MoJjI€e. DIEKTPOMAarHUTHbIE bubnnoreka [JOK
56 1 _
BOJIHEI https://m.edsoo.ru/ffOb2abe
57 | CBoiicTBa ANEKTPOMArHUTHBIX BOJIH 1
Vpoxk-koadepennus "[kaza
58 3J'IpeKT OM:};HI;ITHHX BoustH. Mcrionp3oBanme 1 Brbmaozexa [IOK
p ' . " https://m.edsoo.ru/ffOb2fe6
AJICKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
VYpoxk-uccnegopanue "M3yuenne cBOMCTB
59 Z-)J'IIZEKT OMarHUTHBIX BOJ'IHy;I TIOMOIIBIO 1 Brbmuotexa [IOK
P \ https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenehoHa
60 Pemenue 3amau Ha onpeiesieHUE YacTOTHI U 1
JUTMHBI DJIEKTPOMArHUTHON BOJIHBI
DneKkTpoMarHuTHas npupoaa csera. CKopocThb bubnnorexka [JOK
61 9 1 .
cBera. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Paznen 4. CBeToBbIE SIBJICHUS
Hctounuku ceeta. [IpamonuHaeiiHOE
P bu6mmoreka [IOK
62 | pacnpoctpanenue csera. 3armenus ColHIA U 1

Jlynb1

https://m.edsoo.ru/ff0b3658
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3aKkOH OTpa)keHHs cBeTa. 3epkana. Pemenue

63 | 3ajay HA IPHMMCHCHUE 3aKOHA OTPaKCHHS Bubmorexa ITOK
a p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cera. 3aKOH IPEIOMIICHUS bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTPEHHEE OTPAKEHNE CBETA.
65 HCHOHBSOBZIIFI)/IG nonHofo BHYTPEHHETO Bubmorexa HOK
yip https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopnast pabora "HccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jdyd4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
crexio""
VYpok-koHpepennus "Vcrnonp30BaHNEe MTOJHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"
bu6nmoreka [JOK
68 JInnsel. Onrrnyeckas cuia JUH3EL https://m.edsoo.ru/fOb32e
69 TToctpoenne n300paxkeHUH B IMH3aX Bubmiorexa IJOK
p p https://m.edsoo.ru/ff0b444a
JIabopaTtopHast padora "Omupenenenue
70 dox EHOFE aCETO}IHI/ISI u OII)'ITJf/I‘IeCKOfI CHJIBI bubmmorexa LOK
y 13 " https://m.edsoo.ru/ff0b4206
coOMparoIel TUH3bI
VYpoxk-koHpepennus "OnTuyeckre TUH30BbIC bubnuorexa [JOK
71 " .
prOOpbI https://m.edsoo.ru/ffOc0a7e
72 I'ma3 xak onTuueckas cucreMa. 3peHue Bubmiorexa HOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "Jledexts 3penus. Kak

COXPaHMTH 3peHue"

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Paznoxenue 6enoro cBera B ciekTp. OMBITHI

bubmuoreka [JOK

74 HrroTona. CiioxxeHue CeKTpaibHbIX 1BETOB. https://m.edsoo.ru/f0cOfAc
Jucnepcus ceera
JIaGoparopHas padora "OIIBITEI 110
paTopras p bubnmoreka [JOK
75 | pa3noXkeHHIO OEJIOT0o CBETa B CIIEKTP U

BOCIIPpUATHUIO IBETA MMPCAMCETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a
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HaOJIIOZICHUU Yepe3 IBETOBBIC (DHIIBTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOICTBA CBETA:

76 "
Jucriepcus, HHTeppepeHnns u Tudpaxkus

77 OmneiTel Pe3epdopaa v rutanerapaas MoJieb bubnnoreka [HOK
aToma https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma bopa

79 Hcnyckanue U MoriionieHue CBeTa aTOMOM. bubnmoreka [JOK
KBaHThI. JIMHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 VYpok-npaktukyMm "HabnrogeHue cuiekTpoB bubnunoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 | PannoakTUBHOCTH U €€ BHUJIBI bubmnorexa LIOK

https://m.edso0.ru/ff0c1672

82 | Ctpoenue aromHoro sapa. Hykinonnas mozens bubmmorexa LIOK

) https://m.edsoo.ru/ff0c18ac

83 | PammoaxTtuBHBIE TpeBpameHus. V30Tons bubmorexa LIOK

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

84 Pemenue 3agau no treme: "PaguoakTUBHbBIC bu6mmoreka [IOK
npeBparieHus" https://m.edsoo.ru/ffOclb4a

85 | Tlepmon nmomypacnana
Ypok-koH(pepennus "PagnoakTuBHbIC bubnmnorexa [JOK

86 " .

W3JIy4EHUS B IPUPOJE, MEIUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK

87 _
3apsiI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnmnoreka [JOK
OHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenne 3amgau no reme "Anepueie peaknuu"”

9 Peakuuu cunresa u nenenus saep. Mctounuku bu6mmorexa [IOK
sHepruu CoJHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHast sHEpPreTHUKA.

91 JleficTBHS paguOAKTUBHBIX U3Iy4YECHUN Ha
JKUBBIE OPraHU3MBbl"

}:Ioz[rOTOBKa K KOHTPOJIbHOM paboTe 1Mo TemMe Butmiorexa LIOK

92 DNEKTPOMarHuTHOE MOJIE.

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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sBjeHus"

KonTponbhas pabota no teme
"DIeKTPOMarHuTHOE TOJIE.

93 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBJIeHUs "
Pa3ned 6. IloBTopuTe1bH0-0000 1AM I MOAYJIb
94 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 bubnnoreka [HOK
paboThl o Kypcy "B3aumonelicteue ten" https://m.edsoo.ru/ff0c245a
II 600 .P
g5 | Domreme chobueme Fnene e | Bumorea 110K
F,) i A https://m.edsoo.ru/ff0c2572
TenioBbIe MPOLIECCHI
[ToBTOpenue, o6odmenue. Pemenue BuGmorexa LIOK
96 | pacYeTHBIX U KAaYECTBCHHBIX 33]1a4 I10 TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBbIX ABUTATEIICH
[ToBTOpenue, o6obmenue. Pemenue Bu6morexa LIOK
97 pacUETHBIX U KQUECTBEHHBIX 3a7a4 10 TEME 1 _
" " https://m.edsoo.ru/ff0c2b30
KIIJI a51eKTpOyCcTaHOBOK
98 [ToBTOpenue, o606menue. JlabopatopHsie 1 1 bubnuoteka [JOK
pabotsl o Kypcy "CBeToBbIE sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu bubnuoreka [IOK
99 n n 1 .
1o TeMe "3aKOHbI COXPAHEHUS] B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
10 | IloBropenue, 0606meHune. PaboTa ¢ TekcTamu 1 bubnnoreka [JOK
0 no teme "KoneGanwst u BoHBI" https://m.edsoo.ru/ff0c2e82
10 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu 1 bu6mmoreka [JOK
1 1o teme "CBeToBbIE SABJICHUS" https://m.edsoo.ru/ff0c3044
10 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
2 no teMe "KBaHToBas u sigepHas ¢puznxa"
OBUIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

@Duszuka: 7 Kracc: 6a30Bbiii ypoBeHb: yueOHuk/ .M. Ilepoimkun, AWM. MBaHoB. — 3-¢
u3nanue., nepepad. — Mocksa: [1pocsemnienue, 2023. — 239.
Quszuka: 8 knacc: 6a30Bbii ypoBeHb: yueOnuk/ .M. Ilepoimkun, A.J. BaHoB. — 3-¢
u3zaHue., nepepad. — Mockaa: IIpocsemenue, 2023. — 255.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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