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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKCHUU U TpeOOBaHWI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanne mporpamMmbl 1O (UM3MKE HaAmpaBlieHO Ha (OpMUPOBaAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYalOlIMXCS M OpPraHU3alui0 H3YyYEeHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAaHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yabTaTaM OOyUeHUs, a TaKKe
MEXIPEAMETHbIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rojgam o0y4yeHus (1o Kiaccam), IpeyiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YYUTENIO B CO3/IaHUU paboyeil mporpaMMsl 10 y4eOHOMY IIpEeIMETY.

dusnka sBiIsIeTCA CUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMHUEH 1 (pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MUPA, MPEJOCTaBIseT Haubosee sCHbIC
0o0pasipl MPUMEHEHUs] HAyYHOIO0 METOJA MO3HaHMsI, TO €CTh Crocoda MOIydYeHHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
0o0pa30BaHMsI COCTOUT B (POPMHPOBAHUHU €CTECTBEHHO-HAy4YHOH IpaMOTHOCTU U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYyUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHWBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIIC/IOBAHHS,

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Kosernn MunuctepcTa npocsenieHust Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K-48H).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/IE IMO3HaHUs B (POPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
(dopMUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YICHHS OCHOB
CTpOCHHMSI MaTepH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUH O POIM (U3UKH UTSI PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3THUX IeJed mporpamMMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MpUOOpPETeHNE YMEHUN OMHUCHIBATH U OOBSICHATH (PU3UUECKUE SIBICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopatopHble pabOTBI U OSKCIEPUMEHTAJbHBIE HCCICNOBAHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu TpohecCHOHATBHON ACSITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).

[Ipennaraemslii B mporpaMme 1no (Qpu3uke nepedyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
0o0yyJarommxcs, CIucKa AKCIEPUMEHTAIbHBIX 3aJlaHUM, TpeajiaraéMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KAOIIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHas cucTemMa € IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaeMoro apieHus. Onucanue Gu3NUECKuX SIBICHHUH ¢ OMOIIbI0 MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpexeneHue UEHBI AEIEHUS Kbl U3MEPUTENBHOTO Npudopa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. W3mepenne Ttemmeparypbl IOpU MOMOUIM >KHAKOCTHOIO TEPMOMETpPA U
JaT4hKa TEMIEPATYPBHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Pa3pnen 2. [lepBoHaya/ibHbIE CBeICHUSI O CTPOCHUM BellecTBA.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue dactun BemecTBa. CBS3b CKOPOCTH JIBM)KEHMSI YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BELIECTBA: IPUTSHKEHUE U OTTAIKUBaHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MeXay CBONMCTBAMM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMM. 3aKOH HMHEPIHUU. B3auMopeiicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUSI U CHUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B MPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue Cuil, HalPaBJIEHHBIX 110 OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa M0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarivu)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbITHl, IEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTEN M ra3oB.



Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS >KUIKOCTH OT TiyOuHBI. [mapoctaTudeckuit
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJ YPOBHEM MOPSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBieHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena

S A T o

U TUIOTHOCTH Y KUIKOCTH.
PaBeHCTBO BhITATKMBAXOUIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJI: JIABAHUE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH OT

N

COOTHOILIEHHUSI TUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJIa.

2. OnpenenieHWe  BBITAIKMBAIOIIEW CWIBIL, JEHCTBYIOIIEM Ha  TEINO,
HOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JICHCTBYIOIICH Ha TEJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KHJIKOCTh
YacTH TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WIHM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio

paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€



npaBmwio» Mexanuku. KIIJ[ mpocTeix Mmexanun3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.
Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.
Hemoncmpavuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuwvie padbomul u onvimel.
1. Ompenenenue pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUU TeJla 110
TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
N3mepenune K111 HaKJIIOHHOM MIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOW SHEPTUU.

8 KUIACC

Paznen 6. TermioBbie siBJIeHMSI.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISIPHO--KUHETUYECKOU TEOPUHU.
CmauuBaHue U KamWUISIpHBIE ABJICHUS. TerioBoe pacliupeHue U cxkaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOIO JABUYKCHUS
yactull. BuyTpenHsiss sHeprus. CnocoObl W3MEHEHHMs] BHYTPEHHEH SHEpruu:
TerIonepeaada u coBepiieHue padboTel. Buasl Temonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUYCHUE.

KommaecTBo TeminoTel. YaenabHas TEIIOEMKOCTH BelecTBa. TemnooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBneHue w
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECCTB. YAEJIbHAd TEIUIOTA TUJIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcmapenue. Kunenue. VYnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIGHHS OT aTMoC(epHOTO
JIABJICHUSL.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y JIeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotsl TermoBbix nBurarenei KIIJ TermioBoro npurarens.
TemnoBble ABUTATENIN U 3aIIUTAa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAHEHHUS U MPEBPAIIECHUS SHEPTUU B TEIIOBBIX MPOIIECCAX.

JHemoncmpayuu.
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10.
11.
12.
13.

Habmonenre 6poyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

Habmronenne siBeHnii cMauMBaHUs M KaIMMJUISIPHBIX SIBIICHUH.
Habmroienre TerioBoro pacimmpeHus Tel.

N3meHenne namieHus ra3a NMpyd U3MEHEHHMH 00bEMa W HAarpeBaHUHU WJIU
OXJIQKJICHHUH.

[IpaBuna nu3MepeHus: TeMnepaTypsl.

Bue! Tennonepenayu.

OxnaxIeHre IPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHuU pabOThl BHCIIHUMU CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaGmaronenne kunenus.

HaOmroieHre mocTosTHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenu TeIIOBBIX ABUTATEJIEH.

Jlabopamopuwvie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIONEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenne AaBieHus Bo3ayxa B OaJNIOHE IIIIPULIA.

OnbITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKICHMUS.

[IpoBepka runoTe3sl JMHEHHOW 3aBUCUMOCTHU JITTMHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUYECKOIN TPyOKEe OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHWs BHYTPEHHEH OJHEpruM Teja B pe3yJbTare
TeIUIoNnepeaady U padoThl BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIIOOOMEHAa TpPU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJBI.

OnpeneneHue  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpHU
TETIO00OMEHE C HarpeThIM METAJUNIMYECKUM ITUITHH]IPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Onpenenenue yieapHON TEIIOTHI IJIABIEHUS JIbJA.

Paznea 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzanmoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIAMU).



Onektpudeckoe mnoje. Hanpsok€HHOCTh ayiekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINU IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUAN 3apsl.
Crpoenune aroma. [IIpOBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DIJIEKTPUUYECKOTO TOKa.
Hcrounuku mOCTOSHHOrO ToKa. JIeWCTBUS 3IEKTPUYECKOr0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpudeckass uenb. Cwia  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBieHrnEe NMPOBOJHUKA. Y IEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

Pabora u MoOHIHOCTH »dJeKTpuyYeckoro Toka. 3akoH JDxoymns—Jlenna.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MAarHUTHI. B3auMOI€CTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe
nmoje. MarauTHoe mojie 3eMJIM M €ro 3HaueHue Mg Ku3HM Ha 3emuie. OIBIT
Opcrena. MarouTHOE MOJI€ IEKTPUYECKOro ToKa. [I[puMeHeHune 351eKTpOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSSHHOTO  TOKa. MCrnonb30BaHWE AIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apanes. fABnenue anekTpomMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPI'UHU.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpauuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3IEKTPUYECKUX 3aps 0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AEUCTBUE HIIEKTPOCKOMNA.
DnekTpocTaTuyecKass MHAYKIIMS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY U AUPAEKTPUKH.
MoienmupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS JIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIepMETPOM.
. I3Mepenune 35IeKTpUYeCcKOro Hanps)KeHUs. BOJIbTMETPOM.
. Peocrar u marasuH cOnpoOTUBIICHUHN.
. BzaumoiericTBrE OCTOSTHHBIX MArHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre HEBO3MOKHOCTH Pa3IeICHUS MTOI0COB MarHUTa.
MoienupoBaHre€ MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHON MHIYKIMH.

OnbiTel Dapajnes.

3aBUCUMOCTh HAIpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimel.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJAEHUIO DJICKTPU3AIMU TeJI HWHIAYKIHEH | MpH
COINPUKOCHOBEHUH.

HccnenoBanne HAEUCTBUSA DJICKTPUUECKOTO TIOJISI HA TPOBOAHUKUA U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUUECKOMN 1IETH TOCTOSIHHOTO TOKaA.
N3mepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHUe HAMPSIAKEHUS.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO Yepe3 pPEe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHMKA OT €ro JUIMHBI, IUIOLIATXd MONEPEYHOTO
CEUYEeHHUS U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHLHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [jsi CHJIBI TOKa MPU MAPATJIEIBHOM COCIUHEHUHN
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYIIIETO YePe3 PESUCTOP.
Onpenenenne MOUIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMONl Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JaMIIOYKY, OT
HaINpsHKCHUS HA HEH.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MPH UX 00bETMHEHNN
U pa3JIeJICHUH.

HccnenoBanue NeWCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATYIIKA C TOKOM M MarHUTa OT CWJIbI TOKA ¥ HAIIPABJICHUS TOKA B KAaTYIIKE.

18. MI3yueHue AerCTBUS MAarHUTHOTO II0JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl 2JIEKTPOIBUTATENS.

20. 3mepenne KIIJl anexkrpoaBUraTenbHON YyCTaHOBKHU.

21. OOBITBl IO HWCCIEOOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHIYKIIUU:
UCCIIEJOBAHUE W3MEHEHUW 3HAYEHWST W HAIpaBJICHUS WHIYKIHOHHOTO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannyeckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHOe nBmwkeHue. (CB0oOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tperunii 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BmxkeHune mianetT Bokpyr ConnHua. IlepBas kocmmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUMU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

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

CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO
KaOuHeTa PUBUKHU.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

HaGmronenue paBeHcTBa CUIT IIPU B3AUMOJICHCTBUU TeE.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMITyJIbca pU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHre MEXaHMYECKOW SHEPTUU NPU JBUKEHUU TeJla O ACHCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHUIIBI TPEHUSI IPU PABHOMEPHOM JIBIDKCHHH TeJa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenienne pabOTHl  CHJIBI  YIIPYTOCTH TIPU  MOJIBEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABUKHOTO U MOABUKHOI'O OJI0KOB.

11. MI3yueHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue KoJIe0aHHA U BOJIHBI.

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHM: TIeproI,
4acToTa, aMIUIUTyJa. MareMaTudecKuil U NMPYKUHHBIM MasTHHKU. [IpeBparieHue
SHEPIruH IPH KOJIeOaTeIbHOM JIBHKEHUU.

3aryxatomue — KojeOaHus.  BeiHyXaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckue BoJHbL. CBoiicTBa MexaHW4YecKuX BOJIH. [IpogonbHBIE W
nomnepevyHbie BOJIHBL. JIlMHA BOJHBI M CKOPOCTh €€ pacrpoCTpaHCHUS.
MexaHn4ecKre BOJHBI B TBEPJIOM TeJe, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u

yJIbTPa3BYK.
Hemoncmpayuu.
1. HaOmronmenne kojie0aHWii Ten IIOA ASHUCTBUEM CHJIBI TSDKECTH W CHIIBI
yIIPYTOCTH.
2. HaGmronenue xonebaHuii rpy3a Ha HUTU U HAa TIPYKUHE.
3. HaOnronenue BBIHYKIEHHBIX KOJIEOAHUI U pe30HaHCA.
4. PacmpocTpaHeHUe MPOJIOJIBHBIX M IMIOMIEPEYHBIX BOJH (HA MOJICIH).
5. HaGmroneHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHUMN PE30OHAHC.

Jlabopamopuwvie padbomul u onvimol.
1. OmpezneneHue 4YacTOTbl M MEpUOAA KOJEOAHMM MaTeMaTUYecKOro
MasTHHKA.
2. OmpezeneHne 4acTOThI U IEPHOJA KOJIeOaHNU I MPYKUHHOTO MAasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU NEPUOIA KOJIEOAHUM PYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHMMOCTH NEpHOJa KOJeOaHUI Ipy3a, MOJIBELIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. ONbBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh MepHUofa  KOJeOaHHIt
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBeTa.

Jlemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBass  Mmogmenp  cBera.  Mcrounuku — ceera.  IIpsAmosnHEnHOe
pacnpoctpaHeHue ceta. 3atMeHus Connua u JIynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUs cBeTa. llonHOEe BHYTpeHHee
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAX.

JInnza. Xop nydeit B tuH3e. OnTudeckas cucrema ¢oToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuueckas cucreMa. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Onbitel HpioToHa. CroxeHue
CHEKTpalbHBIX BETOB. Jluciepcust cBeTa.

JHemoncmpayuu.

[IpssmonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyyenue n300paxkeHui B MIOCKOM, BOTHYTOM U BBIYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onruyeckuil CBETOBOJ.

Xox nyueld B COOMparoNIel JIMH3e.

Xox JIyder B pacCEenBarOLIEH JINH3E.

[Tomydenune n300pakeHNid ¢ TOMOIIBIO JINH3.

[Tpunuun geictBus poroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopmens riasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie padbomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUSI CBETOBOTO Jiyya OT yria
NaJICHUS.

2. M3yuenue xapakTepuCTUK U300paKEeHUS MPEeAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
NaJICHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonmydeHnue n300pakeHHI C MOMOIIBIO COOUpAIOIIEH JTUH3HI.
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5. Onpenenenue (HOKYCHOIO PACCTOSTHUS M ONTHYECKOW CHIIBI coOMparomien
JIMH3BI.

6. OnbIThI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OnbIThl N0 BOCHPUATHIO I[BETA MPEIMETOB MpPHU MX HAONIOJEHUU Yepes3
I[BETOBBIC (PHIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Omnwitel Peszepdopna u mumaneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomeHne ceera aroMoM. KBaHThl. JIMHEUaThle CIEKTPHI.

PanuoaktuBHOCTh. Anba-, 6eTa- U ramma-usinydenus. CTpoeHrne aTOMHOTO
anpa. HyknonHas wmoxens artomHoro snpa. M3orombel. PannoakTuBHbIE
npeBpaunieHusd. [lepuoa nomypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsIOBOIO M MAacCOBOIO YHCEIL.
DHeprus CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus aaep. Ucrounuku sueprun CoiHIa U 3BE3I.

SnepHas osHepretuka. JeMCTBHS pagUOAKTUBHBIX H3JIy4YCHUN HaA HKUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YE€HHS U MOTJIOLIEHUS.

2. CHexTpsbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoza.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3HPYIOIINX U3ITYYECHHUH.

6. Permcrpanus u3nydeHust IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIUTOMIHBIX U JINHEWYAThIX CIIEKTPOB U3JTYUYEHHUS.

2. HccnenoBanme TpEKOB: M3MEPEHHE HHEPIMM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTuBHOTO (GoOHA.

IHoBTOpHUTEILHO-00001IAXO LM MOLYJIB.

[ToBTOpUTENBEHO--0000IAIOMI MOYJIb IPEIHA3HAUEH JIJI1 CUCTEMATU3ALMH
1 000011IeHUs TPEIMETHOTO COJIEP>KaHUA U OMBITA AEATEIbHOCTH, IPUOOPETEHHOTO
OpU U3YYEHHHM BCEro Kypca (PU3MKH, a TakKe JUIsl HNOJATOTOBKM K OCHOBHOMY
rOCYZIapCTBEHHOMY 9K3aMEHY IO (U3UKE JIsi OO0y4JaromUXCs, BHIOPABIIMX 3TOT
y4eOHBII TpeIMeT.

[Ipu M3ydeHUM AAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JesITENIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBACTCS TOCTHKEHHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHHs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HMCCIEI0BaHHUS
SABJICHUN TMPHUPOABI U TEXHUKHU, OBJIAJCHUE YMEHUAMU OOBICHATH (PUINUECKHE



SIBJICHHSI, NPUMEHSA [OJIyYEHHbIE 3HAHMWS, peWarb 3aJadyd, B TOM YHCIIE
Ka4EeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pa3eia peajin3yercs 3a
C4€T TOTO, UTO OOYYAIOIIMECs BBIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM TpejiaraeTcs:
HA OCHOBE IIOJIYYCHHBIX 3HAHUN pacrno3HaBaTh M HAYyYHO OOBICHSTH
dbuznueckue sIBICHUS B OKPYKaIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM
YyyCIie s IPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HanbOoJee Ba)XXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB

JHEPrUU Ha OCHOBE 3aKOHA IIPEBPAILEHUsS U COXPAHEHMS BCEX U3BECTHBIX BUIOB
SHEPIUHu.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe u3ydenus PuU3NKM Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K TIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB,;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUUECKUM MPUMEHEHHEM JIOCTHXKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX TMPUHIIUIIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KAaueCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJBTYPbl 3A0POBbSS ¥  3MOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEICHHS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— c(hopMHpOBAHHOCTH HAaBbIKA pedIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY
Y TAKOTO K€ MPaBa y IPyroro 4ejoBeKa,;

6) Tpya10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTM€ B PEUICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHW3alluu, Topoja, Kpas) TEXHOJOTHUYECKOW U
COIMAJIbHOW HAMPABIEHHOCTH, TPEOYIONIUX B TOM YHCIIe ¥ (PU3UIECKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ecCHii, CBI3aHHBIX C (PU3UKOI;

e 7) 3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUEHTAIMS HA TMPUMEHEHHE (PUINUECKUX 3HAHUM IJi1 pelnieHus 3a7ad B
0o0JacTh OKpY’Karoled cpenbl, IJIAaHUPOBAHUSI TOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCIIEJICTBUH JIJIsI OKPY’KAIOIIEH CPEbI;

e — OCO3HaHHWE II00ALHOTO XapakTepa KOJIOTMYECKUX MpoOjeM M MyTed HX
penieHus;

e 8) amanTanuM K M3MEHAIOIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHITOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABIECHHOCTH, OTKPBITOCTh OMBITY MW 3HAHUSAM
APYTHX,

e — TIOBBIIIEHUE YPOBHA CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIEATENbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHnciie (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME JIeDHUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUJAHUPOBAHHWE CBOETO PAa3BUTHs B MPHUOOPETCHUM HOBBIX (PU3UUECKHUX
3HAHMU;

e — CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MPUPOIbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OIIGHKAa CBOUX JIEUCTBUU C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJIOOQTBHBIX MOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOeHMS pOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT c(GOpMHpPOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIE IEHCTBUS,
KOMMYHUKATHBHBIE  yHHMBEpCajbHble  Yy4eOHbIE  JCUCTBUSA,  PETYISATHBHbBIC
YHHUBEpCaJIbHbIE YdeOHbIEC TEHCTBUS.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE Yy4eOHbIe 1eiicCTBUS

Bba3oBble JJjoruueckue 1eiicTBUA:



BBISIBJIATH M XapaKTEPH30BaTh CYIISCTBEHHBIC TIPU3HAKKH OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHUS TSI
0000111eHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITH TTPUYMHHO--CJICJICTBEHHBIC CBS3M IMPU H3YyYCHUH (PHU3UIESCKHIX
SIBIICHUH U TIPOIECCOB, J€TIaTh BHIBOIBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYCHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 perieHns yaeOHo# pusndeckoit 3aaadu
(cpaBHEHHE HECKOJbKMX BAapUAHTOB pEINCHHUSA, BBIOOp HamboJiee
HOIXOSIIEr0 ¢ Y4ETOM CaMOCTOSTEIIBHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(¢u3nUecKuil 3KCHEPUMEHT, HEOOJIbIIOE UCCeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3MPOBAaTh  BO3MOXKHOE JalibHElIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIUU WM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMMaMi, HHOU TpadUKoi U MX KOMOMHAIIASIMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX IAEMON TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA pEIIeHUE 3a/laydl M MOJAJCpKAHUE
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMNOCTABJISATh CBOM CYXKICHUS C CYXACHUAMH JPYTUX YYaCTHUKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BbIpaXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOIMYHO MPECTaBIATh PE3YIbTaThl BRIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHOM U UHAUBUIyaIbHOMN
paboThI MPU PEIICHUH KOHKPETHOU (pU3ndeckoi mpoOiembl;

IPUHUMATH LIEJIA COBMECTHOU JEATEIbHOCTH, OPTaHU30BbIBATH JNEHCTBUS
no e€ JOCTIKEHHMIO: pPACHpelessiTh PO, OOCYXKIaTh MPOLECcChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3N4YEeCKuX 3HAHUM;

OpUEHTUPOBATbCS B  PA3JIMYHBIX MOAXOAAX HNPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, MPUHATHE PEUIEHUS B TpYyIIe, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBLHO COCTABJISITH AITOPUTM peLIeHHs (PU3UUECKON 3aauu WK
IUIAHA UCCIIEJOBAHMS C Y4YETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIIaraéMble BAPUAHThI PEILICHU;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬁMOKOHTpOJIL, 3MOHHOHaﬂbHLIl7[ HHTCJJICKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluHd W MPEIaraTh IJlaH €€ U3MEHECHUS,
OOBSCHATh TPUYMUHBI  JOCTIDKCHHSI  (HEJIOCTHKEHHUS) Ppe3ybTaToB
JeSITEIPHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCIIE€ B XOJI BBIIIOJTHEHUS
¢u3nuecKkoro WMCCIENOBAaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIINXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH CeOsl HA MECTO IPYroTo YelIOBeKa B XO€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTbh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUHN (HU3NIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (QU3MYECKHE U  XMMUYECKHE  SBIICHMUS,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIAS
cuna,  gedopmauus  (ynopyras, — IUIAaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHuUs], epeiaya JaBjIeHUs TBEPIBIMU TEJIaMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(epHOE J[aBlieHHE, IUIaBaHUE TeJl, MPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (U3UYECKUX SIBJICHUUA B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOTo JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblyarv B
TEJIe YeNIOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dusnueckue BemnuuHbl (Macca, 00bEM, INTIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC Tela,
cuJia TpEHUs, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BITAJKUBAIOIIas
CWJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO (PHUIMEHT TOJIe3HOTO JEHCTBUA MEXAaHU3MOB, KHHETHYECKAas U
MOTEHUUAJIbHAsL JHEPrusi), MpPU ONUCAHUMU TMPABHIBHO TPAKTOBATh
(bu3MUECKHil CMBICT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHUIIBI
¢u3nuecKknX BEIWYWH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO
duznuecKkyro BETUYMHY C JPYTMMU BEIUYMHAMH, CTPOUTH TpaQuKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUs MEXaHU4ECKOM
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapakrTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajadyd B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIibl, CBsI3bIBAIONIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHaju3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHOHN (PU3UYECKON BEIMYMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
MPEANOI0KEeHNE (TUIIOTE3Y), PA3INYaTh U UHTEPIIPETUPOBATH MOTYUYECHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJ€ OIbITa, JI€JaTh BBIBOJABI IO €ro
pe3yabpTaram;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
(pu3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH IPOBEPSEMBIE MTPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pYAOBAHMS, 3aAMUCHIBATH X011
OmnbITa U (OPMYJIHPOBATH BHIBOIbL;

BBIIIOJIHATh TNPSMbIE H3MEPEHUS PACCTOSIHMS, BPEMEHHM, MaccChl Teda,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOMN BEIMUMHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBMXKYLIETOCS TeJIa OT BPEMEHU JIBUKEHUS TEJIA, CUIIBI TPEHUS
CKOJIb)KEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAAN COIPUKOCHOBEHUS TEJl, CHJIBI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUM paBHOBECHs pbluara M OJOKOB), y4yacTBOBAaTh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeIOBAHNA;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPIOTO TeJa, CUJjla TPEHUS CKOJIbKEHHUSI, 1aBIICHNE
BO3/lyXa, BBITAJIKUBAIONIAsA CHJIA, JCUCTBYIOIIAs HA TMOTPYXEHHOE B
KUAKOCTh  TeIo, KOIP(UIMEHT TOJIE3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJEAys MPEUIOKEHHON HWHCTPYKIMHU: TPHU BBINOJHEHUU
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAUYEHHUE UCKOMOM BEJIMYMHBIL;

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOHUCTBO BOJOMNPOBOJA, TUAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
0 CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaxXoAWTh  HMH(OpPMALMIO O  IpHUMEpax)
MPaKTUYECKOIO HCIOIb30BaHUS (PU3MYECKUX 3HAHUU B IIOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(opmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHIOJHEHUH YUEOHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAepKaHus, CIIpaBOYHbIE MaTepUalbl, pECYPChI
cetu VHTepHer, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



YHUCJIC MyOJIMYHO JeIaTh KPaTKHE COOOIICHMS O Pe3ysIbTaTax MPOSKTOB UITH
y4eOHBIX HCCJICAOBAHUM, IIPH 3TOM TI'PAMOTHO HCIIOJB30BaTh M3YUYCHHBIN
NOHSATUHUHBIA ammapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIUJICHUE
MIPE3CHTAlNEN;

IIPU BBHITIOJIHEHUN YYEOHBIX IPOCKTOB W HMCCIICJIOBAHUN paclpeeisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTABJIICHHBIMH 3ajadaMH,
CIICIUTh 3a BBINIOJHEHHEM IIIaHA JEWCTBUH, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTpPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FJIEKTPUUYECKOE M0JI€, TPOBOAHUKHI
U JUDJICKTPUKH, IOCTOSIHHBIA SJIEKTPUUECKUM TOK, MATHUTHOE T0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Temionepeaaya (TeTIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4YEHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAaHUI0 WX XAapAKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJUIbI B mpupope, uznydeHue ColHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
mmosie 3eMiIu, peid MoIr0CoB, POJIb MArHUTHOTO TTOJIS JIJIS )KU3HU Ha 3emuie,
MOJSIPHOE CHSIHUE, TPU OTOM IIEPEBOJAMTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3nYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUISCTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEiIbHAas TEIjIoTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIlVHbI, OTHOCUTEIbHAS BIAXXHOCTb BO3/1yXa, JIEKTPUUECKUM 3apsil, CUia
TOKa, OJJIEKTPUYECKOE HANPsDKEHUE, CONPOTHUBIICHUE  IIPOBOJHMKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOIO
TOKa), TpU OINHUCAHUU TPABUIbHO TPAKTOBAaTh (PU3UYECKUII CMBICI
UCIIOJIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUUMH,
HaXoAUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYI (U3NYECKYIO BEJIIUYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEN
(pu3nYeCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUU
CTpOEHHUS BEIlEeCTBa, MPUHILIUI CYNEPHO3UIUU MOl (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JIaBaTh CIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3MUECKHE MPOLECChl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYalHl MPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABIISTH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYeCcKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(pU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarb pacy€THhle 3aJadyd B 2—3 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynibl, cBs3bIBaIONIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMSL 3aJlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUA 3a7add, BbIOUpaThb 3aKOHBI U  (OPMYIIBI,
HEOOXOoaUMbIE g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HAUYCHHUE (PU3NYECKOI BETMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU HOMOLIU
($U3NYECKUX METOJIOB, HCIIONb3YysS OMHCAHHME HWCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJCHUS UCCIIEIOBAHMSA, AEIIATh BBIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(Gu3nYecKuX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero o0béMa, TeMIepaTyphbl, CKOPOCTH IMPOLecca OCTHIBAaHUS U
HarpeBaHusl IpU H3JIYYEHHH OT IBETa H3JIydarolled (Morionaronen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IJIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpU3alrs Tel W B3aUMOJCHUCTBUE
JJIEKTPUYECKUX  3apslOB, B3aMMOJICHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YyAJIIM3allAsl MArHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUSA



MAarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBAa 3JEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IpOBEpsIEMbIE MPEON0KEHHS, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMUCHIBATH XO]1 OTBITA U (HOPMYITUPOBATH BHIBO/IBI;
BBIIOJIHATH IPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBbHON BIAKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAMNPSHKEHUS C MCIHOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEITUYUH, CPaBHUBATH PE3YJIbTaTh
U3MEpPEeHUH ¢ yuéTOM 3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  MPSIMBIX HU3MEPEHHHM  (3aBUCHUMOCTH
CONPOTHUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAX IONEPEYHOTO
CEUYEHHMS U YACJIBbHOIO CONPOTUBIICHUS BEUIECTBA MMPOBOJIHUKA, CUJIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUsT Ha  [POBOJIHUKE,
UCCIIEOBAHNE TIOCJIEAOBATEIBHOTO W MAPAJUIEIBHOTO  COEAVMHEHUU
IPOBOJHUKOB): ITUIAHUPOBATH UCCJEN0BaHKHE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh M3MEpPEHHUs], Cileays MNpPeJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pe3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TPa(UKOB, I€TaTh
BBIBOJIBI 10 pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MUYecKux BeNMUMH (ylenbHas
TEIJIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKUUU, H
BBIYUCTISITh 3HAYEHUE BEJIMUUHBI,

coOJI01aTh MTpaBuila TEXHUKU 0€30aCHOCTH IIPH padoTe ¢ J1abopaToOpHbIM
000py1I0BaHUEM;

XapakTepu3oBaTh MPUHIMUINBI  JACHUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OOPOM HA MX ONMCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHUSI TOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIepMeTp, BOIbTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, HIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEJOXPAHUTEIHN, STEKTPOMATHUT, SJIEKTPOIBUTATENIb TOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbBIE
MPUOOPHI IO CXeMaM U CXEeMaTUYHBIM PUCYHKAM (AKUJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUIATENIb BHYTPEHHETO CrOpaHMS,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel ¢
MOCJIEA0BATENbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3indas
yCJIOBHBIE 0003HAUEHUS HIEMEHTOB JIEKTPUUECKHX 1IeTel;



OPUBOAUTH  MpUMEpPHl  (HAXOAUTh  MHPOpPMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAaHEHUSI 3I0POBbS U COOIIIOICHUS] HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH CPEnE;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
NHTepHere, Ha OCHOBE HWMEIOLIMXCA 3HAHUA U MYyTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX UCTOYHUKOB BBIICISATh HH(DOpMAIUIO, KOTOpas SBIsETCA
IPOTUBOPEUUBON MU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YUEOHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO
TUTEPaTypy GU3NUECKOT0 COJEPKAHMSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BianeTb MNpUEMAMU  KOHCIEKTHMPOBAaHUS  TEKCTa,
npeoOpazoBaHusi MHGOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE NHCHBMEHHBIE M KpPATKUE YCTHBIE COOOIIECHHS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCIIe MyOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WM UCCJIEI0BATENBCKOMN S TEIbHOCTH, IIPU 3TOM IPAMOTHO UCIIOJIb30BATh
U3YYCHHbIA TOHSATHMHBIA anmapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JACUCTBHUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaa B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HMEHTP TSHKECTH, a0COIIOTHO TBEPJIOE TEIO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, IEKTPOMATHUTHBIC BOJHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, alib(a-, 0eTa- U raMMa-u3JIydeHHUs,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, PEaKTUBHOE JBIKEHHUE, KojieOaTeJbHOE IBM)KEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEHUE OEIoro cBeTa B
CIEKTp U CJOXKEHUE CIHEKTPAJIbHBIX LBETOB, JHUCIEPCHUSl CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTHUYECKHE SIBICHUS B MPUPOJE, OMOJIOTMYECKOe NEWCTBHE BHUAMMOIO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJOB, JCHCTBUE paJUOAKTUBHBIX HW3JIYYEeHUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MNEPEBOAUTH IMPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(u3znueckre BeNWYUHBI (CpEeIHsAsI W MIHOBEHHAs CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBI)KEHUH, YCKOPEHHE, NEpPEMEIICHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTECHLMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHUMAIbHAsA 3HEPIHs CHKaTOU
MPYXUHBI, KHHETUYECKAs SHEPT U, TOTHASI MEXaAHUYECKAsl SHEPIHsl, IEPUOL
¥ 4YacToTa KoyieOaHu, [UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTb CBETa, IOKa3aTeidb IPEJIOMIIEHUS CpEIbl), MPU OMHCAHUU
NPAaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCHOJb3YEMbIX BEJIUYUH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MACCOBOI'O YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
NPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PM3UYECKUX SIBICHMI,
(U3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelath pacu€THbIE 3a7a4uu (ONUpPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSA3BIBAONINE (PU3UUECKUE BEITMUMHBL: Ha
OCHOBE aHaJIM3a yCJIOBMsI 3aJjau 3alMChIBaTh KPATKOE yCIOBUE, BBISBIATh
HE/IOCTAIOIINE MM W30BITOUYHBIE JIaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUIS PpEUICHWsS, TPOBOAWTH pacyéThl M  OIICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BEJTMYMHBI;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh [pPU IOMOIIHU
(GU3NIECKUX METOJIOB, HCIIONIB3Yys OMNHCAHHWE WCCIEIOBAHMS, BBIACIATH
IpoBepsieMOe TMPEANOI0KEHNE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEACHUS  WCCIEJOBaHUsA, JellaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI MO HAOMIOACHWI0 (U3HUECKUX SBICHUH WU
(u3nUecKuX CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh Nepuoda KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHM, MPSIMOIMHEHHOE pacIIpOCTPAaHEHNE CBETA,
pas3ioxeHue Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakKeHHsI TpeaMeTa B coOHMparomieit
JUH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
000py10BaHUS, OMUCKHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, omnpeaenss
cCpelHee 3HA4YCHHE M3MEpsIeMONM BeIUMYMUHBI ((POKYCHOE pacCTOSHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpEHUs
(M3MepUTebHOro Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBUCUMOCTEH (M3MYECKHUX BEIMYHUH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHMI (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBIJKEHHMM ©0€3 HadallbHOM CKOpPOCTH, NEepHoja
KojieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus W yrjia MpeJOMIICHUs OT yria
HajieHus1): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (UKCHpOBaTh pe3yidbTaThl TMOJYYEHHON  3aBUCHUMOCTH
¢uznuecknx BEIMYMH B BHUAE TAOMWIl M T'paUKOB, JelaTh BBIBOJIBI IO
pe3ysbTaTam HCCIIeIOBAHUS;

POBOJUTh KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BETUYUH (CpemHsis
CKOPOCTb U YCKOPEHUE TeJla IPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJaeHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUSI, MEXaHuueckass paboTa M MOIIHOCTb, YacCTOTa U TMEPUO]
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cCuia CcoOHWparIie JUH3bI, pPaJUOAKTUBHBIM (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CleAys MPeUIOKEHHOW HHCTPYKIHMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOyUYEHHBIC PE3YJIbTaThl C YIETOM 3aJaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJro1aTh MpaBuiia TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYEHHBIX (PUINYECKUX MOJICICH:
MaTepualibHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHeTapHasi MOJIeNb aTOMa, HyKJIIOHHAs! MOZEIh
aTOMHOTO SJIpa;

XapaKTepU30BaTh TNPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIIUIOMETp, MATYMKH TIIOJOKCHHS, PACCTOSHHUSI W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUM M  HEOOXOOUMBbIE  (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCITOJIH30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTUIECKHUX MPOLIECCOB MPH
pemIeHNN  Y4EOHO--TIPAKTUYCCKUX  3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHHI B TNIOCKOM 3€pKaJie U COOUparoe TMH3E;
MPUBOAUTH  NpUMEpPHl  (HaxoauTh  WHDOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MUECKUX 3HAHUNA B TIOBCEIHECBHOM
KU3HH 11 oOecrieueHrs 0€30MacHOCTH TIPH OOpalIeHu: ¢ MpUOOpaMu H
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHECHHS 37J0POBBS M COOIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloIlEeH cpeie;

OCYHIICCTBJIATh TMOUCK WHGOpMauK (HU3UYECKOTO COACpPKAHUA B
WNuTepHeTe, caMOCTOSTENNBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTPEAENICHUs TOCTOBEPHOCTH MOJYYCHHOU MH(OpPMAIIMA Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTENBHBIX UCTOUYHUKOB;



MCIIOJIH30BATh MPU BHITIOJTHEHUN YYCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh mpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPH OTOM TPaMOTHO  WCMOJNb30BaTh  HM3yUEHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kontpoasnbie | IIpakTnyeckue
n/n NpOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pasnes 1. ®usuka u e€ posib B NO3HAHUHM OKPYKAIOIIEro MUpPa
bu6nunoreka [JOK
11 o - 2
M3HKa © HayKa O Hipupoae https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 PuHHCCKHE BT IHHEI 2 L https://m.eds00.ru/7f416194
Bbu6nunoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
21 CTpoettne BemecTsa 1 https://m.eds00.ru/7f416194
99 JIBrmKeHre U B3aMMOICUCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRHA BetecTBa https://m.edsoo0.ru/7f416194
Hroro no pazneny 3)
Pa3nen 3. /IBu:keHune u B3auMoaeiicTBHE Tel
Bbub6nunoreka IJOK
A M
3 CXATHHACCKOC JBIDKEHIC 3 https://m.edso0.ru/7f416194



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

bu6nunoreka [JOK
3.2 HHepuus, macca, MI0THOCT 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bkt cun 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
41 JHasnenue. [lepenaua gaBrneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Hlapetie xHKoCTA > https://m.eds00.ru/7f416194
Bu6nunoreka [JOK
4.3 ATvocheproe nasenne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 2 3 bubnunoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGoTa 1 MOIIHOCTB. DHeprus
bubmnoreka [JOK
>1 Pabora n momsocTs 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 HpocTete MeXaHH3MEL > 1 https://m.eds00.ru/7f416194
bubmnoreka IJOK
. M 4 1
>3 CXATICCKAT SHEprud https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypchl
Pazpen 1. TenyioBbIe AiBJICHUA
. bubmuoreka [JOK
1.1 CrtpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie pouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bub6mmoreka [JOK
2.2 [TocTOSTHHBIN PTEKTPUICCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 MICKTPOMATHHTHA HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B 7 20 1 3
SAIMOSICHCTBHE TN https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHu4veckue KoJed0aHusi M BOJHbBI
bub6mmoreka [JOK
2.1 M o 7 3
CXAHITICCINE RONCOArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHUYeCKHE BOJIHEL. 3 8 1 3
XAHITICCKHE BOMHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHUTHOE TIOJIE U bubnuorexa [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA



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

4.1 3aKOHEI PacIpPOCTPAHCHHS CBETa 6 2 bubmiorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P 2
3 a3JI0’KeHUE 0eI0ro cBeTa B CIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ sIBJIEHHS
bu6mmoreka [JOK
51 Hcnyckanue u MoryionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bu6munoreka [JOK
52 CTpocHHe aTOMHOr0 A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubie peakii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001a01IIMIT MOY.Ib
[ToBTOpEHME 1 0000IICHUE COlePKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoje. SABieHus
PUPOIBI

duznueckue sIBICHUSI

dusndeckue BEIMINHEI U HX HU3MCPECHUC

Ypok-uccinenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOILIH KUIKOCTHOI'O
TEPMOMETPA U JaTUUKa TEMIEpaTyphl"

Meroasl HaydHOro no3Hanus. Onucanue
(bU3HYECKUX SIBICHUHN C TOMOIIBIO MOIEIIeH

Bubnunorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenonanue "IIpoBepka rumnoTessl:
JATBHOCTH MOJNIETA TApUKa, MYIIEHHOTO
TOPU30HTAJILHO, TeM OOJIbIIE, YeM OOoJIbIIe
BBICOTA ITycKa"

Crpoenue BemectBa. OMNBITHI,
JTOKa3bIBAIOIINE JUCKPETHOES CTPOCHUE
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME Y4acTHII BEIISCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

VYpok-uccrnenoBanue «ONbITH IO
HAOJI0ICHUIO TEIJIOBOTO PACILIUPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUSI BEILIECTBA



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

bubmmoreka [JOK
11 O6o06menue no pazaeny «llepBonadaibHbIC
0 pasaeiy P https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUU BEIICCTBAY
12 Mexanndeckoe ABUKEeHUE. PaBHOMEPHOE 1 bubmuoreka [JOK
HEPaBHOMEPHOE IBUIKEHHUE https://m.edsoo.ru/ff0a05c6
Bubnunorexa [JOK
13 CkopocTb. ENUHHIIBI CKOPOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nytu u BpeMeHH JIBUKEHUS bubmorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
bubmuoreka [JOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN
P p P https://m.edsoo.ru/ff0a0c10
[TmoTHOCTH BemecTBa. Pacuer macchl u bubmuoreka [JOK
16
o0BeMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IIJIOTHOCTHU TBEPAOIO TEJIa»
Pemenue 3agad mo treme "[lmoTHOCTH bubmmoreka [JOK
18
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepHCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «/3y4ueHue
20 3aBHCHUMOCTH pacTshKeHHS (e opMarivm)
MPYKHHBI OT MPUITIOKEHHON CHITBD
21 SIBnenue tarorenus. Cuma TSHKECTH
CBs13b MEX/ly CUJION TSKECTU U MacCou
22 tena. Bec tena. Pemenue 3aga4 mo reme bubmorexa [JOK
- o A https://m.edsoo.ru/ff0al778
Cuna TsKecTu
23 Cuna TsKeCcTH Ha JpYTUX IUTaHETax. bubnuoreka IIOK

®u3nYecKre XapaKTepUCTUKH IIAHET

https://m.edsoo.ru/ff0al1502
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bubnuoreka [JOK

24 Msmeperne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [JOK
25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HAIPABIEHHBIX 110 bubnmoreka [JOK
oJlHOM mpsiMoii. PaBHOzEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenne 3a1ay mo reme
"PaBHogelcTBYIOIIAsA CHIT"
08 Cuna tpeHus u €€ BUabl. TpeHue B mpupojie bubmuoreka [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabGopaTtopnas pabora «3yueHue
29 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT bu6mmoreka [IOK
CHUJIbI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS TIOBEPXHOCTEN
30 Pemenue 3apau Ha onpeneneHue
PABHOJICHCTBYIOILIEH CUJIbI
Pemenue 3amau o remam: «Bec tenay,
31 «['padpuueckoe nzodpakeHHe CHUID», bubamorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOJIEHCTBYIOIIAS CHIT»
KonTponbHas pabora 1o Temam:
32 «Mexannueckoe aBMKeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHne cuin, «CHITbI»
33 Jasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [JOK
YBEIIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHnue raza. 3aBUCHMOCTh JIaBJICHUS Ta3a bu6nmoreka [JOK

oT 00bEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376
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35 [lepenaua naBneHus TBEPABIMU TEIIAMU, Bbubnuorexa [JOK
JKUJKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )UAKOCTH U ra3e, BBI3BAHHOE bubnunoreka [HOK
JIEWCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBienue B bubnuoreka [JOK
SKUIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnmoreka [IOK
38 (Coobmarommecs cocyxt https://m.edsogru/fan2970
39 I'unpaBnuueckuii mpecc bubamorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopHeBoOH KUIKOCTHBIA
Hacoc
41 ATmocdepa 3eMi U IPUYHUHBI €€ bubmmoreka [TOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHOe aBieHue E;:Si;lr?:;iggﬁfoa 2b5a
43 Nsmepenue armocdeproro nasnenus. OnbIT bubnunoreka LHOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOT0 JABJICHUS OT bubnmoreka [JOK
BBICOTHI HaJ| YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmocdepHoe bu6mumoreka LIOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo treme " AtmocdepHoe
nasieHue"”
JlelicTBrE )KUIKOCTH U Ta3a HA
47 NOrpYKEHHOE B HUX TeN0. ApXUMe10Ba bubmmorexa LIOK

CcHhlia

https://m.edsoo.ru/ff0a3276
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JlaGoparopHas pabota «Onpenenenue

bubmmoreka [JOK

48 BBITAIKHUBAOIICH CHIIBI, IEHCTBYIOIIECH HA 1 htts://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B KUIKOCTH)
JlaGopaTopHas pabora 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tejla B 1 Bubnunorexa [JOK
BOJIe OT 00BEMA MOTPYKEHHOH B KUKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubmmoreka [JOK
>0 Hnapatine Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabora "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U 1
orpeneneHue e€ rpy30mnoabEMHOCTH"
Pemenue 3agau nmo remam: «llnaBanue
52 cynoB. Bo3myxoruaBanuey, «JlaBienue bubmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, XKUIKOCTEH U Ta30BY»
53 KonTponbnas pabota no Teme «J{aBnenue
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B»
bu6nuoreka [JOK
>4 Mexaniecica pabora https://m.edsoo.ru/ff0a3fs2
bubmuoreka IJOK
55 MormsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoanue "Pacyér MoIHOCTH, 1
pa3BUBaeMoM Mpu MoIbEME 110 JiecTHUIE"
57 [IpocTeie Mmexanu3mel. Peiuar. PaBHOBecHe
CHWJI Ha pblvare
Prluaru B TeXHHKE, OBITY U IPUPOJIC.
58 JlaGoparopHas paboTa «}II/Iccnpez[I:)BaHHe 0.5 bubamorexa LIOK

YCIIOBUI paBHOBECHS pbluaray

https://m.edsoo.ru/ff0a478e
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59 Pemienne 3agau o TemMe «Y CIIOBHUS 1 Bbubnuorexa [JOK
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koa¢pumuenT nonesnoro nericTBus

60 MmexaHnn3ma. JlaboparopHas pabora 1 0.5
«M3mepenne KI1/] HakIOHHON IIIOCKOCTH

61 Pemenue 3amau o reme "Pabora, 1 bubmuoreka IJOK
MorHocTh, KIT1" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3Heprus. Kunernueckas u 1 bu6mumoreka LIOK
MOTEHIHAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXPAaHEHUs MEXaHUUYECKON S3HEPTUU 1 bubamorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT MO TEME
"JKCIIEpUMEHTAIIBHOE ONPEEIICHNE

64 W3MEHEHUsI KUHETUYECKON U 1 1
MOTEHIIUATBHON YHEPTHH MTPU CKATHIBAHUU
TeJa Mo HAKJIIOHHOM miockocTu"

65 Konrponsnas padora no reme «Pabora u 1
MOIITHOCTb. DHEPTUD»

PesepBHslit ypok. Pabora ¢ Tekcramu o bu6mumoreka IIOK

66 1
TeMe "MexaHndeckoe ABMKeHHE" https://m.edsoo.ru/ff0a4ee6
PesepubIii ypok. Pabora ¢ Tekctamu 1o

67 teMe "JlaBienue TBEPIBIX TN, )KUJIKOCTEH U 1 bubnnorexa [OK

. https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabora. MomuocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME
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8 KJIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoasbnsie | IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHYECKON TEOPUU U UX OMBITHBIC 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPKACHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOrO, KUIKOIO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BeIllecTBa Ha 1
OCHOBE ITOJI0KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
Bubnunorexa [JOK
5 Kpucramnmueckue u amopdHseie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KamuJUISIPHOCTD. 1 bubnunoreka [HOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOI'O JBUKEHHUS YACTHUIL
9 Buyrpennss sueprus. CriocoObl H3MeHeHus 1 bubnnoreka [HOK
BHYTPEHHEN HEPruu https://m.edsoo.ru/ff0a5c60
bubnnoreka [HOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpok-koHpepenuus "[Ipakrnyeckoe

11 HCIIOJIb30BaHME TEIJIOBBIX CBOMCTB BEILECTB bubmorexa LHOK
" https://m.edsoo.ru/ff0a65c0
¥ MaTEpUAJIOB B IEJSX YHEPTOCcOepeKEeHUs
12 KonuuectBo TermioThl. Y nenbHast bubmmoreka [JOK
TEILNIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOro OaaHca. bubnmoreka [JOK
TennooOMeH U TenaoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophas padora "HMccnenoBanue
14 SBJICHUS TEIJIOOOMEHA MTPU CMEUTMBAHUU brbamorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsSTYei BOJIBI
Pacuer konudecTBa TEIJIOTHI,
15 HEOOXOIMMOT0 Ui HarpeBaHus Tela U
BBIJICISIEMOT'0 UM TIPU OXJIaKIECHUU
16 JlaboparopHas pabora "Omnpeznenenue bubnnoreka [HOK
yIEIbHON TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIMBA. Y IeJIbHas TEMI0Ta bubnnoreka LHOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[ImaBieHne n oTBepIEBaHNE
18 KPUCTAJUTMUECKUX TeT. Y IebHasl TeraoTa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaboparopHas pabora "OmnpeneneHue bubnnoreka [HOK
yIEIbHON TETUIOTHI IUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHAECHCALIUS. bubnuoreka IIOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
21 napooOpa30BaHus U KOH/IECHCAIUH. bu6mumoreka LIOK

3aBUCHMOCTh TEMIIEPATYPbI KMIICHHS OT
aTMoc(hepHOro JaBJICHHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. Jlaboparopnas pabora
"OnpeneneHne OTHOCUTEIbHON BIAXHOCTH
BO3IYyXa"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeaencHUE BIAXKHOCTH
BO3YyXa

24

[TpuHIMTIBI PaOOTHI TETIJIOBBIX JIBUTATENICH.
[TapoBast TypOuHa. /[Burarenb BHYTpEHHETO
CropaHus

25

KIIJI renmoBoro apurarens. TemioBeie
JBUTATEIH U 3aIUTa OKPYXKAIOMICH Cpeibl

bu6numoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEBPALCHUS SHEPTUN
B TEILJIOBBIX IIPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHON PabOTE MO TEME
"TemnoBrle ABIcHNA. I3MeHeHHE
arperaTHBIX COCTOSIHUM BemiecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas pabora no reme "TernnoBbie
siBiIeHUs. I3MeHeHune arperaTHbIx
COCTOSIHMI BelecTBa"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeI(TpI/I3aL[I/IH TECII. I[Ba poaa
QJICKTPHUUYCCKUX 3apsA10B

30

VYpok-uccienopanue "IaeKTpU3aus Tei
WHIYKIIMEH U TIPU CONTPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6numoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe none. HanpsykeHHOCTH
anekTpuueckoro noist. [Tpunuun
CYIEPIIO3UIINHU dJICKTPHUYECKUX MONeH

bu6numoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu QJICKTPUYCCKHUX 3apPsA10B.

33 .
DnemeHTapHbIi 3apsia. CTpoeHue aroMa
34 [IpOBOJTHUKM U TUATEKTPUKH. 3aKOH bubnunoreka [HOK
COXPAHEHUS JIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NprUMEHEHNE CBOMCTB bubnunoreka LHOK
AJIEKTPUYECKUX 3aPSJI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUYECKUi TOK, YCIIOBUS €r0
36 cylecTBoBaHus. ICTOUHUKHN bubmmorexa LIOK
i ' https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOr0 TOKa
37 JlelicTBUS 3JIEKTPUYECKOTO TOKa bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue
38 3JIEKTPUYECKOr O MOJIsl HA TPOBOJIHUKHU U 1
TUBTIEKTPUKA "
39 DJIEKTPUYECKHUI TOK B METajIaX, )KUJIKOCTIX bubnnoreka [HOK
U razax https://m.edsoo.ru/ff0a9838
40 DIIeKTprUYecKas 1eTb U €€ COCTaBHBIE YaCTH
41 Cwuuta Toka. Jlaboparopnas pabota 05 bubnnoreka LHOK
"3MepeHue U peryJinpoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuUYecKoe HanpsbkeHue. BonbTMerp.
42 JlaboparopHas padora "M3mepenue u 0.5 bummorera LIOK
PaTOPHai P F ' https://m.edsoo.ru/ff0ade14
perynupoBaHue HarpsHKeHUs
43 CornpoTuBiieHUE TPOBOAHUKA. Y ICIBHOE bubnunoreka [HOK
COMPOTHUBJICHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCUMOCTH
44 3JIEKTPUYECKOT O COMPOTUBIICHUS 1 bubnmoreka [JOK

IIPOBOJIHUKA OT €r0 JUIMHBI, IO Aa1
MIONEPEYHOr 0 CeYeHus U maTepuana’

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTD CHJIbI TOKA OT HaIpsKCHUA.

Bbubnuorexa [JOK

45
3akon Oma JJ1d yyacTKa 1enu https://m.edsoo.ru/ff0aa44a
JlaGopaTopHas pabora "MccnenoBanue
46 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 bubmuoreka [JOK
pe3UCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKeHUs Ha pe3ucTope”
47 [TocnenoBarenpHOE M MapaiebHOE
COCTMHEHHMS TIPOBOJHUKOB
JlabopaTopnas pabora "I[IpoBepka npaBuia
48 CJIO’KEHUS HANPSHKEHUN TTPU bubmuoreka [JOK
[IOCJIEJOBATEIILHOM COEAMHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos”
JlabopaTopHas pabora "I[IpoBepka npaBuia
bubmmoreka IIOK
49 JUIS CHJIBI TOKA MIPU MapaJljIeIbHOM nosmorexa I
| https://m.edsoo.ru/ff0aadle
COEJMHEHUH PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma bubmmoreka [IOK
JUTSL pa3JIMYHOTO COEIMHEHMS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa u MOITHOCTB AJIEKTPUIECKOTO TOKA. bubnmnoreka [HOK
3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparophas pabora "OnpeneneHue bubnunoreka [HOK
paboOTHI M MOIITHOCTH JIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE TIETIH U TTOTPEOUTETH
. bubnunoreka [HOK
53 3JeKTpHUecKoi 3Hepruu B ObiTy. Kopotkoe i
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHON pabOTE MO TeMe
54 "DJIeKTpUYECKHUE 3apsibl. 3apsiKEHHbBIC TeJa bubnnoreka [HOK

" uX B3aumoaeicTus. IlocTosHABIN
3JIEKTPUYECKU TOK"

https://m.edsoo.ru/ff0abd2c
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KonTponbnas pabota mo Teme
"DJIeKTpUYECKHUE 3apsibl. 3apsKEHHbIC TeJa

bu6numoreka [JOK

55
" UX B3auMoaercTBuA. I1oCcTOSTHHBII https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKU TOK"
56 IlocTosIHHBIC MATHUTEI, UX B3aUMOJCHCTBHC
57 VYpok-uccrnenoranue "M3yuenue nonei 1 bubnmoreka [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nojie. MarHuTHoe mojie 3eMJid U bubmuoreka [JOK
€ro 3HaUeHMeE JUISI KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTeaa. MarHuTHoe nosie
59 a7e €CKOro Toka Ma o€ ToJe bubmmorexa LIOK
JCKTPUIECKOTO TOK THUTHOE TOJT
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpumeHeHre YIEKTPOMArHUTOB B TEXHUKE.
60 Jlaboparopnas padora "M3yueHue qeiicTBus 0.5 bubmorexa LOK
PATOPHaA P i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO ITOJISI HA IPOBOJHHK C TOKOM
DIIeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
Hcnons3oBanue 3neKTpoABUTaTENe B
61 TEXHUYCCKUX YCTPOMCTBAX M HAa TPAHCIIOPTE bubmorexa [JOK
yerp \ P pre. https://m.edsoo.ru/ff0ac86c
JlabGopaTopHas pabora "KoHcTpynpoBaHue u
u3ydeHue paboThl AJeKTpoaBUraTess"”
62 Omnpitel ®apanes. 3aKOH AIEKTPOMATHUTHON
naaykuuu. [Ipasuno Jlenna
Dnekrporeneparop. CrocoObl MOTyYeHHUS
63 AIEKTPUUYECKON SHEPTUU. DICKTPOCTAHLIUN
Ha BO300HOBJISICMBIX HCTOYHUKAX SHEPTHH
64 [ToaroroBka K KOHTPOJIBHON pabOTE MO TEME

"DNeKTpUYECKHe U MAaTHUTHBIE SIBJICHUA"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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Konrtponbnas pabora no reme bub6mmoreka IIOK
65 1

"DJIEKTpUYECKUE U MATHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bu6nuoreka ITOK

teme "TeruioBsle siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblitl ypok. Pabora ¢ Tekcramu o 1 bubmmoreka IIOK

teme "TlocTOsSHHBIN 31eKTpUYeCcKUil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblitl ypok. Pabora ¢ Tekcramu o 1

teme "MaraurtHele sBieHus"

OBIIEE KOJIMYECTBO YACOB I1O 68 145
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9 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Koutpoubnbie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MexaHnuueckoe IBUKeHne. MatepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHEWHOE JBUKEHUE 1 Buomiorexa [IOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSMONMHEITHOE IBUKEHHE. 1
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb
5 [IpsimonuHETHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JOBUKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHEWHOT O
6 paBHOYCKOpEHHOr o ABMKeHus. [ papuk 1
CKOpPOCTH
JlaGopatopHas pabora "OnpenencHue
7 CKO peHI/ISII) Ten'f npu aBHopCKO €HHOM 1 1 bubmorexa [IOK
TOROP PP . YOROP | https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOM TIJIOCKOCTH
8 CBoboaHoe naaenue Tei. Oneitel ["anumnes 1
PaBHOMEpHOE IBMXEHHE MO OKPY>KHOCTH.
9 ITepuon u yactora odpamieHus. JluneriHas u 1 bubmorexa [JOK
pHroi partt ' https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LleHTpOoCTpEeMUTENBHOE YCKOPEHHE 1



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

bubnuoreka [JOK

11 [Tepsriit 3akoH HproTOHA. BEKTOP CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnumoreka ITOK
PaBHOz€elcTBYIOIIASA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3axon HeroTona. Cynepno3unus cui EtfiH;;T:;iggﬁf 026982
14 Pemenue 3a1a4 Ha mpUMeHEHHE 3aKOHOB bubnumoreka ITOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?fs?;;ngi)ggﬁanecaZ
16 Pemenue 3anau no reme «Cuna ynpyroctu»
17 JlaboparopHas pabora «OnpeneneHue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cua Tpetis https:// m.edsogru/fanf738
19 Pemenue 3anau no reme «Cuna TpeHUsD Et?fs?;lr%?:é(sigr?/lima £226
20 JlaGoparopnas pabora "Onpenenenue bu6mmoreka IIOK
kod(puImeHTa TpeHus CKOJIbKEeHH " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau nmo treme "3akonsl HeroToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH Y 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpok-koHbepeHus "J{BuKeHUE TET BOKPYT
23 rpaBuTanMoHHoro uentpa (ConHeunas
cuctema). ['amaktuku"
24 Pemenue 3amayd mo teme "Cuiia TSXKECTH U bubnuoreka [JOK

3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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HCpBaH KOCMHYCCKasA CKOPOCThb.

bubnuoreka [JOK

25
HeBecoMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanTbHON TOUKH.
26 AbcomoTHO TBEpA0€E Teno. PaBHoBecue bubmuoreka [JOK
TBEPJOrO TeJla C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MomeHT cuiibl. LIeHTp TskecTn
28 Pemenue 3amay mo remMe "MOMEHT CHIIBI. bubmuoreka [JOK
LenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHu4eckoe ABUKEHUE bubamorexa LIOK
. 8 | ’ https://m.edsoo.ru/ff0b0408
BsaumoeiictBue Ten
Kontponbnas pabora mo reme
30 "MexaHu4YecKoe IBUKEHUE bubmmorera LIOK
. 8 | ) https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Tel
Nmnynsc Tena. iMimynsc cuitbl. 3aK0H
31 COXpaHEHUs UMITYJIbca. YTIPYroe u bubmmorera LIOK
P Y o pyT https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICHCTBHE
32 Pemrenue 3anay no reMe "3aK0H COXpaHEHUS bubnmoreka [JOK
umnysnabca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHnuus "PeakTHBHOE TBUKEHHE
B [IPUPOJIE€ U TEXHUKE"
bu6mmoreka [JOK
34 M 0
CRAHMHACCKAN pabOTa 1 MOEHOCTS https://m.edsoo.ru/ffob0a84
35 PaboTa CHIIBI TSDKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Jlabopatophas pabora «OnpeneneHue

paboThI CHIIBI TPEHUS TIPU PAaBHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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JABHOKCHHU TCJIaA I10 I' OpH3OHTaJIBHOf/'I
ITOBEPXHOCTU»

Cs3b sHeprun u padotsl. [loTeHnnansHas

37
JHEpPTUs
38 Kunernueckas sueprus. Teopema o bubnnoreka LIOK
KMHETUYECKOU DHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS PHEPTUU B MEXAHUKE
40 JlaboparopHas pabora «/3yueHue 3aKkoHa bubmuorexa [JOK
COXpaHEHUS DHEPTUMN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOe IBMKEHUE U €TI0 bubnuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue koaeOanus. BoiHyX1eHHbIE bu6nuoreka ITOK
KoneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4yeCcKuii ¥ PY>KUHHBIA MasITHUKA
Ypok-uccienoBanue «3aBUCUMOCTb IepUoa
44 KoJIeO0aHHUM OT JKECTKOCTH MPY>KHUHBI M MaCChI bubmorexa [JOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHne SHEPTUN IPU MEXAHHUECKUX
KOJIeOaHMSIX
JlaGopaTopHas pabora «OnpeneneHue
46 IlaCTOI?[BI Hpne Ifo a Kone6a1})ml71 MPYXKUHHOTO bubmorexa [JOK
proa Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
Jlabopatopnas pabora «IIpoBepka
47 HCSaBI:/ICI/Il\le)OCTI/IpHe noja foneé)almﬁ rpy3a bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MTO/IBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndeckue BoaHbL. CBOMCTBA
bubnuoreka IJOK
48 MeXaHW4YeCKuX BOJH. [IpotonibHbIC 1

MONCPCYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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Ypoxk-koHpepenuus "MexaHndecKre BOTHBI

49 B .
B TBEpAOM Teie. CelicMUYECKHe BOJTHBI"
50 3Byk. PacnpocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccienoranue "Habmonenne
3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'poMKoOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pE30HAHC
Ypok-koHpepeHmus "YIbTpa3ByK u bubmuorexa [JOK
53 |
UH(PA3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHON paboTe MO TeMe
54 "3aKkoHbI coXpaHeHUs. MexaHnyecKkue bubamorexa LIOK
P " https://m.edsoo.ru/ffob25f0
KOJIeOaHMs ¥ BOJTHBI
KonTtponbHas pabora 1o teme "3akoHbI
95 coxpaHeHus. MexaHudeckue KojaeOanus u
BOJIHBI"
DNEKTPOMarHuTHOE IOJIE. bub6nuoreka IIOK
56
DJIEKTPOMArHUTHHIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
Ypok-koHbpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb30oBanme bubnnoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHne CBONCTB
bu6mmoreka [JOK
59 AIEKTPOMArHUTHBIX BOJH C MTOMOIIbIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TesteoHa
60 Pemrenue 3amay Ha ornpesieieHre 4acTOThI U

JUIMHBI 3JICKTpOMar HUTHOM BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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3HeKTpOMarHI/ITHaH nopupoda CBETa.

bubnuoreka [JOK

61 N
CxopocTth cBeTa. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceera. [Ipsmonunerinoe
62 acrpocrpanenue csera. 3armenus CoiHna u buGnuorexa LOK
pactipoctp ) https://m.edso0.ru/ff0b3658
Jlynbl
3aKoH oTpaxkeHMsI cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha MPUMEHEHHE 3aKOHA OTPaKEHUS bubmorexa HOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBeTa. 3aKOH MPETOMIIEHUS bubnunoreka [HOK
CBETa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOJIL?)OBZ:IEIC nonHofo BHYTPEHHETO bubmorexa HOK
yIP https://m.edsoo.ru/ff0b3c5¢c
OTpaKEHHUS B ONTUYCCKUX CBETOBOIAX
JlaGopaTopHas pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMJICHHS CBETOBOT'O
Jy4a OT yIJla IaJicHUs Ha TpaHule "BO3ayX-
crexio""
VYpok-koHpepenus "Hcnonb3oBanue
67 TIOJIHOT'O BHYTPEHHET'0 OTPAKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bubmuoreka IJOK
68 JInna3el. OnTHYecKas CUjia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka [JOK
69 ITocTpoenue n300pakeHuii B TNH3aX
p P https://m.edsoo.ru/ff0b444a
JlabopaTopHas padota "OnpeneneHue
PATOpHas p P . bubmuoreka [JOK
70 (hOKYCHOTO pacCTOSIHHSI U OIITHYECKOMN CHITBI

cobOuparomeit TuH3bI1"

https://m.edsoo.ru/ff0b4206
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71 Ypoxk-koHpepenuus "OnTHUecKre JMH30BhIE bubnmoreka [JOK
puoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucremMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpox-konpepennus "ledexrsr 3penns. Kak
COXPaHHUTh 3peHue"
Paznoxenue Oenoro ceera B criekTp. OTBITHI
74 Herotona. CriokeHne CeKTpaabHBIX I[BETOB. brbmmorera LIOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopHas padora "OnbITh IO
75 pas3NoKeHUIo OeI0ro cBeTa B CIIEeKTpP U bubmmoreka ITOK
BOCIIPUSITHIO IIBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 [IBETOBbIE PHIbTPHI"
Ypok-tipaktukym "BonHOBBIE CBOMCTBA
76 CBeTa: AucHepcusi, UHTepdepeHus u
nudpakmus"”
77 OmnsiTel Pe3epdopaa u miianerapHas Mojeib bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
79 Hcnyckanue U MOIJIONIEHUE CBETa aTOMOM. bub6nuoreka ITOK
KBanTsl. JIuHeituaThie CieKTpbI https://m.edsoo.ru/ffOcl44c
80 VYpok-npaktukym "HabimtoneHne crieKTpoB bubnuoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PangnoaxkTuBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edso0.ru/ff0c1672
82 Crpoenue aroMHoro siipa. Hykionnas bubnmnoreka [IOK

MOJENb

https://m.edsoo.ru/ff0cl8ac
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bubnuoreka [JOK

83 PannoaktuBHbIe ipeBparieHus. M30Torbt httos://m.edsoo.ru/ffoclala

84 Pemenne 3agau mo teme: "PagmoakTuBHBIS bubmuorexa [JOK
npespanieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuox momypacmnanga

86 Ypok-koHbpepeHus "PaarnoakTUBHbBIE bubnuoreka LIOK
W3JIY4eHHS B IPUPOJE, MEIUILIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakyy. 3aKOHbI COXpaHEHUs bubmmoreka IIOK
3apsiJ0OBOTO M MacCOBOT'O YU CET https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsI3u aTOMHBIX siiep. CBsi3b Macchl bubnunoreka [IOK
Y DHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "SnepHsie peakmun'

90 Peakmuu cuHTe3a M IeNeHUS SAep. bubmuoreka [JOK
Ucrounnku sneprun ConHua u 3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SnepHas sHepreTHKa.

91 JIefCcTBHS paluOAKTUBHBIX U3Iy4E€HUN Ha
KUBbIE OPraHU3MBbI"

[TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe

92 "DJIEeKTpOMarHUTHOE MOJIE. bubnuoreka [IOK
DNeKTpOMarHuTHbIC BOTHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

Kontponbnas pabota mo teme
93 "DJIeKTpOMarHUTHOE MOJIE.
DNeKTpOMarHuTHbIC BOTHBL. KBaHTOBBIE
siBJIeHUs "
94 [ToBTOpenue, o6odmeHue. JlaboparopHbie bubnmoreka [JOK

pabotsl 1o kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

IToBTOpenue, o0o0meHue. Pemenue

95 ACUYCTHBIX M KAYEeCTBCHHBIX 3aJ1a4 I10 TEME 1 bubmorexa IOK

}? | A https://m.edsoo.ru/ff0c2572
TermoBble TpOLECCHI

[ToBTOpenue, obobmeHue. Pemenue

96 ACYETHBIX M KaYeCTBEHHBIX 3aJ1a4 10 TEME 1 bubmorexa [JOK
P . A https://m.edsoo.ru/ff0c2a2?2
"KIIJI TermioBsIX aBurarencii”
IToBTOpenue, 0000meHue. Pemienue

97 acquliﬂ,Ix u Kaqe:[lBeHHLIX 3a7a4 110 TEME 1 buGnuorexa LOK
P https://m.edsoo.ru/ff0c2b30
"KII a5mektpoycTanoBOK"
[ToBTOpenwue, ob6odmenue. JlaboparopHbie bubnmoreka [IOK

98 1 1
pabotsl 1o kypey "CBeToBble sBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenwne, o6oo0menue. Padora ¢

99 TeKCTai)/H/I 110 TEME {-'I;aKOHBI COXpaHEHUS B 1 bubmiorexa HOK

" P https://m.edsoo.ru/ff0c2d6a

MEXaHUKE

100 [ToBTOpenue, o6obuenue. Pabora ¢ 1 bubnumoreka IIOK
texkctamu o teme "Komaebanus v BoaHB!" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6o0menue. Padora ¢ 1 bu6mmoreka [TOK
TekcTaMu 1o TeMe "CBeTOBbIE SIBICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o0o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siiepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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®dusuka. 8 ki.: yueonuk / A. B. [lepoimkun. M. : Ipoda

®dusuka. 9 ki.: yueOnuk / A. B. Tlepoimikun., M. E. I'yrauk. M.: [Ipoda

METOAUYECKHUE MATEPUAJIBI 1JIA YUUTEJA

Jlykamuk B. U., UBanosa JI. B. CoopHuk 3ama4 o ¢usuke ais 7-9 kiacco
0011eo0pa3oBaTeNbHBIX yupexaeHuid. — 13-e u3a. — M.: [IpocBemenue, 2000.
Kupuxk JI. A. ®usuka - 7. Meroauueckue matepuansl. M. : Miekca.

A. B. Ileppimikun. COopHUK 3a/1a4 1Mo ¢usuke: 7 - 9 k1. - M: M3natenscTBo

"Dk3ameH"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Caiit- Pemry EI'D, cnam THA

htths: //testschool.ru

POIII

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNANIbHOE BFOAXXETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.23 08:11 (MSK) Ceptudukat 472F0A380C915677BOFC8D245C4C25D2
YYPEXXAEHUE "TEMTOBCKAS1 OCHOBHAS OBLLIEOBPA3OBATEJIbHASA

LUKOJIA" YPEHCKOIO MYHULIMNANILHOIO OKPYIA HUXKEFOPOCKOW

OBJIACTH, CmeTaHuHa TaTbsHa CepreesHa, [IMpekTop




