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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3MKe Ha YpOBHE OCHOBHOI'O 00ILIEro 00pa30BaHUs COCTaBlIEHa HA OCHOBE
NOJIOKEHUH M TpeOOBaHMM K pe3yiapTaraM OCBOEHHSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM porpaMmbl, peactaBieHHbIx B PI'OC OO0, a Takke ¢ yu€ToM deaepaibHON
paboueii mporpaMMbl Bocriutanus 1 KoHuenuu npenonasanus yueOHoro npeamera «Dusnkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOM I'pPaMOTHOCTH OOYyYalOIMXCsl M OpraHM3alfio W3y4eHHs (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeameta B peanum3anuu  TpeboBanuii PI'OC OOO k I1UIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3ylbTaTaM  OOy4YeHHs, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAY4HbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHuUs.
[Tporpamma 1o ¢puU3MKE YCTaHABIMBACT pacHpelesieHHe yd4eOHOro MaTepualia 1Mo rojam
o0ydenust (1o Kiaccam), TpeajaracT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HM3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS NPEAMETHOTO COAECPKaHUSA U YUETE BO3PACTHBIX OCOOCHHOCTEN
o0yyJarouuxcsi.
[Iporpamma 1o ¢pu3snke pazpadboTaHa C 1eJIbI0 OKa3aHHUsI METOANYECKON OMOIIH YUUTEIIO
B CO3/IaHUU paboYeii MPOrpaMMbI 10 y4eOHOMY MPEAMETY.
dusnka sBISETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (pr3MuecKue 3aKOHBI JIeKaT B OCHOBE INPOLIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
OuoJoruel, acTpOHOMHUEH U (Pu3NUecKol reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHUpa, TPEAOCTaBIsSeT Haubosiee SICHble 00pa3lbl NMPUMEHEHHsS HAyYHOIO METoja
MO3HAHMS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa u3 TIaBHBIX 337a4 (QHU3MUECKOro o0pa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM M UHTEpeca K Hayke Yy
00y4aromuxcs.
Nzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMpEAINoOJiaraeT OBJAJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:
® Hay4HO OOBSICHSTH SIBIICHUS;
® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBaHUS;
® UHTEPNPETHPOBATH JIAHHBIE W HCIOJb30BaTh HAyYHBIE JIOKA3aTEeNbCTBA MJIS
II0JIy4€HUS BBIBOJIOB.
[lemn w3yuyeHus (UMK HA YPOBHE OCHOBHOTO OOINEr0 OOpa30BaHUS ONPECICHBI B
Konnenmuu npenonasanus ydebHoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OPraHU3ALMIX
Poccuiickoii @enepauuy, peaau3yoOIMX OCHOBHbIE O00IIe00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepxka€HHON pemenneM Kosmnernn MunncreperBa npocsemienuss Poccuiickoit denepanuu
(mpotokoun ot 3 nexkadps 2019 r. Ne [IK-4BH).
Hean uzyyennsi Gu3nKu:
e TMpHOOpEeTeHHE HWHTEpeca M CTpeMJICHHs OOydyalouuxcs K HaydHOMY H3y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAyYHOM METOJleé TMO3HaHuiA U (HopMHpOBaHUE
HCCJIEIOBATENIbCKOI0 OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSM;

e (opmupoBaHME HayYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue MpeCTaBICHUN O PO (DU3UKHU AJIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHii;



pa3BUTHE NPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaaIbHON
JeSITeIbHOCTH, CBA3aHHOM C (PM3UKOM, MOATOTOBKA K JalbHEHIIEMy O0YyYEHHIO B 3TOM
HaIpaBJICHUH.

Jloctuxkenne STUX Iiefed mporpaMMbl MO (u3MKe Ha YypOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMs 00ECIIEUNBACTCS PEIICHHEM CIISAYIONINX 3a/4a4:

npruoOpeTeHue 3HaHUK O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHUECKUX, TETIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHne yMEHUH ONMUCHIBaTh W OOBSICHATH (PU3MUECKUE SIBICHUS C
MCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHHIA;

OCBOCHHE METOJOB pEUICHUS MPOCTEHINNX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
(bu3nUecKUX MoIeIeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/a4;

pa3BuUTHE YMEHHMH HaOMIONaTh NPUPOIHBIC SBJICHUS W  BBIOJHSATH  OIIBITHI,
nabopaTropHble pabOTBl M JKCHEPUMEHTAIbHBIC HCCIEIOBAHUS C HCIOJIB30BAHUEM
M3MEPUTENBHBIX TIPHOOPOB;

OCBOCHHE TPHEMOB Pa0OTHI ¢ HWH(pOpMaImend (U3MYECKOro COAEp)KaHUs, BKIFOUYAs
WHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaiu3 M KPUTHUYECKOE
OlLlIeHMBaHNUE UHPOPMALINY;

3HAKOMCTBO €O cepaMu MpohecCHOHATBHON eATEIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenme ¢usuku (6a30BbIii YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS

oTBoaMTCs 238 yacoB: B 7 kiacce — 68 "yacoB (2 yaca B Heneno), B 8 kinacce — 68 yaco (2 yaca B

HEJIENI0),

B 9 KJlacce — 102 yaca (3 yaca B HEZIeIo).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAKIIEr0 MUpPa.

dusuka — Hayka o npupone. SBiaeHus npuponasl. U3HUECKUE SABICHUS: MEXAHUUYECKHUE,
TEIUIOBBIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. DuU3MUEcKHe NPUOOPHI.
ITorpemnocts n3MepeHuil. MexxayHapoiHast CHCTEMA €IUHHIL.

Kak ¢u3uka u npyrue ecrecTBeHHble HayKH M3y4yaroT NMpHUpoay. EcTecTBEeHHO-Hay4yHbIN
METOJ TMO3HaHWA: HaOJIOJEHUE, MOCTAaHOBKA HAy4YHOTO BOINPOCA, BBIIBWKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUNOTE3, OOBsACHEHHE HalmromaeMoro spieHus. Onucanue
($U3NUECKUX SABICHUNA C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owuznueckue NpuOOPHl U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IH(POBBHIM

puoOpoOM.

Jlabopamopuwvie pabomot u onvimel.

OnpezaeneHye LEeHbI 1eNIEeHUs MKalbl U3MEPUTEIHLHOT0 Ipuodopa.
N3mepenne paccTOsSHUN.

N3mepenne 00bEMa JKUAKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.
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W3mepenue Temmeparypbl MpH MOMOLIM KHAKOCTHOTO TEPMOMETpa M JaTdyuKa
TEeMIIepaTyphl.
6. TIpoBeneHHMe WCCIIEOBaHMS IO TPOBEPKE THIIOTE3bI: JATLHOCTh IMOJIETA IIIAPHUKA,
MYIEHHOTO TOPU30HTANILHO, TeM 00JIbIlie, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIUE
JIMCKPETHOE CTPOEHHUE BEIIECTBA.

JIBuxenue yacTull BemiecTBa. CBSI3b CKOPOCTH JBMIKEHHSI YaCTUI[ C TEMIEpaTypoil.
bpoynoBckoe nBumxkenue, nuddysus. BzauMopaeiicTBue dYacThIl BeHIECTBAa: MPUTSHKCHHE U
OTTaJKWBaHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH W TBEPIBIX
(kpucTanmuyeckux) Teia. B3auMoCBs3b MeXay CBOICTBaAMH BEUIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHUS.

2. Hab6monenue nuddysuu.

3. HabGmronenue siBiCHMA, OOBSICHSIONMIMXCS MPUTSHDKCHUEM WM OTTAIKHBAHHEM YaCTHIL

BEIIIECTBA.

Jlabopamopuwie pabomut u onvimel.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCTONIb30BaHuEeM GoTorpaduii).

2. OTmbITB IO HAOJIOICHUIO TETUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHHe U B3auMO/IeilicTBHE TeJl.



Mexannyeckoe JABMKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBHkKeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBMKEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SIBnenue wmHepuuMu. 3aKOH HMHEpLUUHU. B3anMmonelicTBue Tel Kak INPUYMHA H3MEHEHMS
CKOPOCTH JBHXEHHMS Tel. Macca kak Mepa uHepTHocTH Tena. IlmoTHocTh BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

Cwia kak XapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHnue cuilbl C TOMOLIbIO TMHAMOMETpa. SIBI€HUE TArOTEHMsI ¥ cuila TskecTH. Cua TshKecTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocTts. CioxeHue cuil, HapaBiIeHHbBIX IO OJTHOM MPSIMOH.
PaBnonelictBytomas cui. Cuiia Tpenus. TpeHne CKOIbKEeHUs U TPeHHE MOKos. TpeHue B pupoie
Y TEXHHKE.

Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro IBIKSHHS Tela.
N3mepenne ckopocTu NpSIMOIMHEWHOTO ABHKEHUS.
Habntoienue siBieHUs] UHEPIIUH.
HaGmnronenue u3MeHeHusl CKOPOCTH IIPU B3aUMOJICHCTBUN Tedl.
CpaBHeHuE Macc 110 B3aUMOJIEHCTBUIO TE.
CokeHue Cuil, HallpaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopuwvie pabomot u onvimel.
1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO JBMXKEHHUS (LIApUKa B JKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpepeneHue cpelHeld CKOPOCTH CKOJBKCHHS OpycKa WM IIapuKa 10 HAKIOHHOW
IUIOCKOCTH.
3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.
4. ObITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHs (nedopMaliiiu) MpyxKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3neu 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHBIIICHUS ¥ yBEJIMUCHUS J1aBiieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00bEMa, Temmeparypsl. [lepenaya naBnenus TBEPABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IIHeBMaTHMueckue MamuMHbL. 3aBUCUMOCTb JABJIECHMS >KUJIKOCTH OT
ryOunsl.  ['mapocratuueckuit  mapagokc. CooOmarommecss cocyabl.  ['mapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe naBieHue. [IpHuMHBI CyIIECTBOBAHHS BO3YIIHOMN
obonmouku 3emnu. OnbiT Toppuyermmu. M3mepenue armocdepHOro namieHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHHS OT BBICOTHI HaJX YpoBHeM Mops. [Ipubopsl 118 wu3MepeHus
aTMoc(epHOro JaBJICHMS.

JleiicTBHe XUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BeiTankuBaromnias (apxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBhI.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.
Coob1maromnumecs: CoCybl.

I'mnpasnnyeckuii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHMS.
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6. 3aBHCHMOCTH BBITANKMBAIOMICH CHJIBI OT O0BbEMA MOTPYKEHHOW 4YacTH Tena W
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcioBue 1uiaBaHus TeN: IUIAaBaHWE WIM TIOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEN TeJIa U KUIAKOCTH.

Jlabopamopuwie pabomut u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONMICH CWIBI, JCHCTBYIONICH HAa TEJO, TMOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHUJIIBI, IEHCTBYIOIIEH Ha TENO B AKHUIAKOCTH,
OT Maccsl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHOHN B KUIAKOCTb YaCTU TeJla U OT IIOTHOCTH
KUAKOCTH.

5. KoncrpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpEJEIeHHUE €&
TPy30MO0ABEMHOCTH.

Pazgen S. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanunueckas pabota. MOIIHOCTS.

[TpocTbie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBriio paBHOBeCHs pbluara.
[Ipumenenue mpaBwiia paBHOBECHsS pbluara K OJoky. «3osioToe mpaBmio» MexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprusa. Kunetnueckas 1 noreHuuanbHas sHeprus. [Ipespamienue ogqHoro
BHJIa MEXaHUYECKON PHEPTUU B IPYrol. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomut u onvimol.

1. Omnpenenenue pabOTHl CHIIBI TpPEHUs NpPU PABHOMEPHOM JBIDKEHHHM Teja IO
TOPU30HTAIILHOM MOBEPXHOCTH.

2. HccnenoBaHue yciaoBHil paBHOBECHS phluara.

3. WMsmepenue KII/] HaK1OHHOH MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOM SHEPTUU.

8 KVIACC

Pa3nea 6. TensioBble siBJICHUS.

OcCHOBHBIE I0JIOXKEHUS MOJIEKYJISIPHO--KHHETHUECKON TEOpUHU CTpOEHHs BellecTBa. Macca
U pa3sMepbl aToMOB M MOJEKyJ. OIBITbI, NOATBEPXKIAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TeOpHUH.

Mogenu TBEPAOrO, KHUJIKOTO M Ta3000pa3HOT0 COCTOSAHUH BemiecTBa. Kpucraninueckue u
amopdusie Tena. O0bsiICHEHNE CBOWCTB T'a30B, JKUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHHWE M KalWULSIPHbIE sBJIEHUSA. TerioBoe
pacIilMpeHHe U cxKaTue.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacTHII.
Buyrpennss sneprus. CriocoObl MU3MEHEHUs BHYTPEHHEN SHEPTUU: TEIUIONEepeIadya U COBEPILIEHNE
paboTsl. Busl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JTyUYEHHUE.



KommdecTBo TemnoTel. YenpHas TEIIOEMKOCTh BEIIecTBa. TeIUIO0OOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBrnenue u oTBepaeBaHUE KPUCTALTMUYECKHX
BEIIECTB. YAenpHas Teriora raBieHus. [lapooOpa3zoBanme W koHneHcarus. Mcmapenue.
Kumnenue. YnenbHas Temnora mapooOpa3oBaHHS. 3aBUCHUMOCTh TEMIIEpaTyphl KUIEHUS OT
aTMoc(hepHOTro JaBJICHWS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeJbHask TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotel TemnoBelx aAurarenei KIIJ[ TtemmoBoro nsurarens. Temossie
JIBUTATEJIH U 3aIATA OKPYKAOLIEH CPEbI.

3aKOH COXpaHEHUs U NPEBPAILECHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

HaGuroienne OpoyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysun.
HaGmronenue siBneHnii CMauyuBaHMsI ¥ KAITWJUISIPHBIX SIBJICHU.
Habmtoienue TenaoBoro pacimpeHust Ted.
M3MeHeHune 1aBiieHus ra3a Ipyu U3MEHEHUHN 00bEMa U HarpeBaHUM UJIU OXJIAXKACHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunsl Temionepenayu.
OxmnaxaeHre Ipy COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHrr pabOThl BHSITHAMHE CHUJIAMH.
. CpaBHEHME TEIIIOEMKOCTEHN pa3IuyHbIX BEIIECTB.
. Habmoienue xuneHus.
. Habmroienue mocTossHCTBa TeMIEpaTyphl MPH TIIABICHUH.
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13. Mojienu TEIIOBLIX ABUTATENEH.

Jlabopamopusie pabomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUS.

OMnBITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OMnBITH MO HAOTIOEHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEIL.
Ornpesenenne 1aBieHUs BO3Ayxa B OJJIOHE IINPUIIA.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIEHUS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAK]ICHHUS.
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6. IlpoBepka THUIIOTE3bl JUHEHHOW 3aBHCHMOCTH JJIUHBI CTOJNOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmrogenue u3MeHeHHs] BHYTPEHHEH SHEPrUM Tella B pe3yJjbTaTe TeIIonepeaadu u
paboThl BHEITHUX CHIL
8. HccrenoBanue siBICHHS TETIOOOMEHA MPH CMEIIMBAHUH XOJIOHON B TOPSTYEii BOIBI.
9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH IpH TEIUIOOOMEHE C
HarpeTbIM METaUIMYECKUM LIMJIMHIPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCTIapECHHUS.
12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3yXa.
13. Omnpenenenuie yaenbHOM TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. DiiekTpuyeckue M MATHUTHBIE SIBJICHHS.
Onexrpusanus Ten. J{Ba poja 3JIeKTpUYECKUX 3apsaaoB. BzanmozeiicTBre 3apsyKeHHBIX Tell.
3akon KynoHna (3aBUCUMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEl OT BEJIMYMHBI 3apsiioB U
pPacCTOSTHUS MEXy TEJIaMH).



Onektpuueckoe mnojie. Hanpsok€HHOCTE anekTpudeckoro mojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyueckux 3apsaoB. DIIEMEHTApHBIN 3JiekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOIHUKY U JTUAIEKTPUKHU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsija.

DNEKTPUYECKU TOK. YCIOBHSI CYIIECTBOBAHMS DJIEKTPUUECKOro Toka. VcTouHukum
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHHUTHOE).
DIIEKTPUUYECKHUM TOK B )KHIKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJIHMKA. YJIEJIbHOE COIPOTUBJIEHHE BellecTBa. 3akoH Owma 18 ydacTka LEMNu.
[TocnenoBarenpHOE M MapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTta 1 MOITHOCTB 3MEKTPUUECKOTO TOKa. 3akoH J[xoymns—JIeHna. DnaekTpuueckue nemnu
Y TIOTPEOUTENH AIEKTPUICCKOM dHEPTrUH B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrossHHBIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MAarHUTOB. MarHuTHOE TIOJE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHHue U1 Ku3HU Ha 3emuie. OnbIT Dpcerena. MarautHoe nosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 31eKTpOMarHuToB B TeXHUKE. JlefiCTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO Toka. Vcmonb3oBanue
AJIEKTPOJBUraTEIC B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel  Papanes. SBiaeHue dAIeKTpOMarHUTHOM  wHAyKumu. IlpaBuno  Jlenma.
Onektporenepatop. CrocoObl TOMYyYEHHUs HIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Tell.
JIBa posia 31EKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.
YCTpoUCTBO U JEHUCTBHE DJIEKTPOCKOIIA.
DIIeKTPOCTATHIECKAST MHIYKITHS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsI/IOB.
[IpoBOIHUKY U TUATIEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPUYECKOIO ITOJIS.
M cToYHNKN TOCTOSIHHOTO TOKA.
JleficTBUS 3EKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B )KUJKOCTH.
. ['a30BBbIii pa3psa.
. I3MepeHune cuiibl TOKa aMIIepMETPOM.
. I3mepeHne 3eKTpUYECKOTr0 HaPSIKEHUST BOJIbTMETPOM.
. PeoctaTt 1 MarasuH CONpOTUBIICHUMN.
. BzanmopeicTBre NOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3I€JICHUS TIOJIFOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoe€ 1ose Toka. DJIeKTPOMAarHurT.
. [lelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb TIOCTOSTHHOTO TOKA.
. UccnepoBanue siBJICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.
. Onbrter @apagest.
. 3aBUCUMOCTD HaIlpaBJICHUS UHAYKIMOHHOIO TOKA OT YCJIIOBUW €r0 BOSHUKHOBEHHMS.
. DIIEKTPOT€HEPATOP MOCTOSTHHOTO TOKA.

©CooNOR~WDNE
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Jlabopamopuwvie pabomot u onvimel.

OnbITHI 1O HAOIOCHUIO SJIEKTPU3ALUU TNl MHAYKIMEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue necTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJIEKTPUKH.

COopka u mpoBepKa pabOTHI NEKTPUUECKOH IIeTH MOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.

H3mepenue u pery1upoBaHie HAMPSKEHUS.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS

pe3UCTOpa U HaIPsHKEHUS Ha PE3UCTOPE.

7. OneITel, JEMOHCTPUPYIOUIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAIU MTONIEPEYHOr0 CEYEHHs U MaTepHarna.

8. TlpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COSIMHEHUH BYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH MAPaUICITHBHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI MIEKTPHUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH SJEKTPHUUECKOTO TOKA, BBIICISIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUIMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITOUKY, OT HANPSHKCHHSI Ha
HEH.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MAarHUTOB.

15. U3ydyeHre MarHUTHOTO IIOJISI TIOCTOSTHHBIX MAarHUTOB TpH WX OOBEAWHECHUU W
paszesieHun.

16. UccnenoBanue NeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBHSI KaTYIIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIlPaBJIEHUS TOKA B KaTYIIKeE.

18. N3ydeHwne neiCTBUS MAarHUTHOTO ITOJISI HA TIPOBOJIHHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl SJEKTPOABUTATENS.

20. Nsmepenune KIIJI anekTpoaBUTraTeIbHON yCTAaHOBKH.

21. OmpITEl 10 UCCIICOBAHMIO SIBJICHHS DJIEKTPOMArHUTHON WHAYKIUU: HCCIEIOBAaHUE
W3MEHEHUN 3HaYEHUS U HAIlPaBJIEHUS WHIYKIIMOHHOTO TOKa.

9 KJIACC

SHRES N

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWXKEHUA. PaBHOMEpHOe mpsMoiMHEiHOEe ABMXeHue. HepaBHomepHOe
npsIMOJIMHENHOEe aBM>kKeHHe. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla IPU HEPABHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsaMonuHeiHoe aBmwkenne. Codoanoe najgenue. OnbIThl
lanunes.

PaBHOMepHOE nBMXeHHE MO OKpykHocTH. [lepuon u wacrora obpamenus. JIuneitHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuii 3akoH Herorona. IIpuHnun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJIB)KEHHUS, Cujla TPEHUs
MIOKOSI, IPYTUE BUJIbI TPEHMUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOJHOrO TMaJeHUs.
JBmxenue manet Bokpyr Connia. [lepBas kocmuyeckasi CKoOpocTb. HeBeCOMOCTh U eperpy3Ku.



PaBHOBecue MaTepuanbHOM TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOI OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TskecTH.
Nmnynsc Tena. M3menenue ummnysnbca. MMmynbc cuiibl. 3aKOH COXpPaHEHUsI MMITyJIbCa.

PeaktuBHOE ABUXKEHUE.
Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ympyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO HajA MOBEPXHOCTHIO 3EMIIH.

IToreHunanbHast FHEPrus cxatoi npyxuHsl. Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE MyTeH W TPaeKTOPHUH ABHMXKEHHS OJHOTO M TOTO K€ Telda OTHOCHUTEIBHO
pPa3HBIX TEJI OTCUETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOTO JABHKCHHSL.

4. VccnenoBaHue mpU3HAKOB PaBHOYCKOPEHHOTO JTBUKECHHUSL.

5. HabmoneHnue nBrxeHHs Tella MO OKPYKHOCTH.

6. Habmonenne MexaHHMUECKUX SBICHHUN, IPOUCXOAIINX B cucTteMe oTcuéra «Tenexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTENIbHO KabuHeTa GU3HKH.

7. 3aBUCUMOCTH YCKOPEHHMS TeJla OT MAacChl TeJa M JICHCTBYIOIICH Ha HETO CHJIBI.

8. HabmoneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEl.

9. H3menenwue Beca Tena Npu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaua ummyJsibca Mpy B3aUMOJICHCTBUU TE.

11. IlpeoOpa3oBaHus SHEPTUH MIPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHue UMIyJjbca MPU HEYIPYTOM B3aUMOJICHCTBHH.

13. Coxpanenmne uMnysbca nmpu abCOIOTHO YIIPYTroM B3aUMOJICHCTBUY.

14. HaGmoeHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHenue MexaHU4eCKOW YHEPTUH NMPU CBOOOIHOM Ia/ICHUH.

16. CoxpaHeHue MexaHU4eCKOW YHEPTUH MPH JABIKEHUU Tella MO IeUCTBUEM NPYKUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUIsi pa3roHa M JaJbHEWIIEro PaBHOMEPHOIO JBUKECHHS
[IapUKa WIH TEIEeKKH.

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHUS IIApUKa I10
HaKJIOHHOM IIOCKOCTH.

3. Ormpenenenne yCKOPEHUsI Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUHM IO HAKIOHHOMN
TJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €Iy pU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HaualbHON CKOPOCTH
YT OTHOCATCSA KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIIKE IPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. UccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTaBJICHMSL.

7. Omnpenenenue kodhpuIMeHTa TPEHUS CKOTBKCHHUS.

8. Omnpenenenue KECTKOCTU NPYKUHBL.

9. Omnpenenennie pabOTHl CHUJIBI TPEHUS TPH PAaBHOMEPHOM JBM)KEHHUH Tella 10

TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTBI CHWIIBI YHPYTrOCTH TPU TOABEME Tpy3a C HCIOJIb30BAaHHEM
HEMOABHKHOTO U MOABHKHOI'O OJIOKOB.

11. M3yueHne 3akoHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexanndeckue KoJie0aHUsI U BOJHBI.

KonebarensHoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: TEPHO, YacToTa,
aMIuIUTyAa. MaremMaTUYecKuil M NpYXKUHHBIH MasTHUKU. IlpeBpaieHue 5>HEpruu Inpu
KOJIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue KojeOaHus. BeiHykaeHHbIe KoneOaHus. Pezonanc. MexaHHUeCKue BOJHBI.
CBoiicTBa MexaHMUYECKUX BOJH. [IpoonbHBIE U MOniepedHbie BOIHBI. [lJTHHA BOJTHBI H CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHu4decKue BOJIHBI B TBEPJOM Tejle, CeIICMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3Byka. THppa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

Habnronenue koneGaHmid TeN MO IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmntoneHue BBIHYXI€HHBIX KojeOaHHi U pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIN).

HabntoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUH PE30HAHC.

JIaﬁopamopHue paoomul u onvimol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUN MAaTEMaTHYECKOTO MAsITHUKA.

2. OmpeneneHne 4acTOTHI U IEPHOJIa KOIEOAHUH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KoJeOaHUM MOABEIIEHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH IMEpHOJa KOJEOAHUH MPYKUHHOTO MasTHUKA OT MAacChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH Iepuoja KoJeOaHUM rpy3a, MOABELIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThl, JEeMOHCTPUPYIOIIUE 3aBUCUMOCTh IIepro/ia KoJIeOaHu i IPyKUHHOTO MasiTHUKA
OT Macchl rpy3a u KECTKOCTH NPYKUHBL.

ok wn

7. H3mepeHue yckopeHHUs] CBOOOIHOTO MaICHUSI.

Paznes 10. D1eKTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEeKTPOMarHUTHOE ToJie. DIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BoJH. [1IKkamna smekTpoMarHuTHBIX BOJIH. VICTIOIh30BaHME DIIEKTPOMATrHUTHBIX BOJIH JJISi COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoa ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIe CBOICTBa CBeTA.

Jlabopamopnusie pabomol u onvimal.

1. U3yueHue CBONCTB 3JI€KTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOMIBHOIO Tese(doHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas moxens cBera. Mcrtounuku cera. IIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cBeta. [lnockoe 3epkaio. 3aKOH OTpa)KeHUs CBETA.

[Tpenomiienne cBeta. 3aKOH NpeaoMieHus cBeTa. [1oHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHne MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUECKUX CBETOBOAX.



Jmaza. Xox nmydedr B nmH3e. OmnrThyeckas cucrema (oToamnmapara, MHUKPOCKONA M
Teneckona. I a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTD.

Paznoxenue 6ernoro ceera B criektp. OnbiTel HetoToHa. CliojkeHHE CIIEKTPaIbHBIX [[BETOB.
Hucniepcus csera.

Hemoncmpayuu.

©ooNoOAWDE

[TpsimonMHENHOE pacIpOCTPAHEHUE CBETA.

OrtpaxeHue cBeTa.

[Tonyyenue n300pa>keHUit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.

ONOTHYECKUN CBETOBO/I.

Xon nyuelt B coObuparomei JuHse.

XoJ1 1ydeil B pacCEeUBAKOIIECH JIMH3E.

[Tony4yenue n300paKeHNH C MOMOIIBIO JIHH3.

[Tpunuun aeictBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIMA.

10. Mopnens riasa.

11. Paznoxxenue 6€I0ro CBeTa B CIIEKTP.

12. Mony4eHnue GeI0ro CBETa MPH CI0KESHUU CBETAa PAa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

N o ok

HccnenoBaHue 3aBUCMMOCTH YTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrja MmaJeHusl.
W3yueHne xapakTepUCTHK U300paKeHUs TPEIMETa B IUIOCKOM 3epKaie.
HccnenoBanre 3aBUCMMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT yIJia IMajeHUus Ha
TPaHUIIE «BO3yX—CTEKIION.

[Tony4yeHne n300paKeHU C MOMOIIIBIO COOUPAIOIICH JTHH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJCHUU 4Yepe3 ILIBETOBBIC
(UITBTPBL.

Pa3nes 12. KBanTOBBIC sIBJICHHS.

OmneiTel Pesepdopaa u ninanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsnouieHue ceera atoMoM. KBanTsl. JInHeN4aTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydenus. CTpoeHHE aTOMHOTO sIpa.
Hykinonnas Mopens aromMHoro sapa. M3zorombel. PanunoaktuBHble mnpeBpameHusd. l[lepuon
noJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakuyy. 3aKOHBI COXPAHEHMs 3apsAI0BOrO M MAacCOBOIO YHCEN. DHEPIHsl CBA3U
aTOMHBIX s1ep. CBs3b Macchl ¥ SHepruu. Peakuuu cunTes3a u aenenus saep. MIcTouHuku sHeprun
ConHua u 3B€37.

Snepnas sHepreTuka. JIeHCTBUSA PaAMOAKTUBHBIX U3IyYEHUN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wnNkE

CreKTpsl U3JIy4€HUs U TOTJIOIIECHNUS.

CrnieKTphl pa3auuHbIX ra3oB.

CrnexTp Bomopo/a.

HabGmronenue TpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOLINX U3ITY4YEHUI.

Perucrpanus nsinydeHus IpUpOAHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopuwvie pabomot u onvimel.
1. HaGmioneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.



2. HWccnemoBaHue TPEKOB: HM3MEpPEHUE JHEPTMH YACTHIBI 10 TOPMO3HOMY TYTH (T10

dboTorpadusm).

3. HM3mepeHue paaroakTUBHOTO (OHa.

IToBTOpHTEILHO-0000IIAKOLIUIT MOLYJIb.

[ToBTOpUTENHEHO--0000MAIONTNI  MOAYJIh TpEAHA3HAYCH I CUCTEMATH3AlMH U
0000111eHIS TPEIMETHOTO COACPKAHUS U OIbITa IEATEIbHOCTH, MPUOOPETEHHOTO MIPH U3yUYECHUU
BCETo Kypca (DU3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10
¢uzrke 11t 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIN MPEeIMET.

[Tpu n3y4yeHnn 1aHHOTO MOAYJISI PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS] BUJIBI AESITEILHOCTH,
Ha OCHOBE KOTOpPBHIX oOecreuynBaeTcs JOCTIKEHHE TMPEIMETHBIX M  MeTallpeIMETHBIX
IUIAHUPYEMBIX pPe3yJbTaTOB OO0Yy4YeHHUs, (OPMHUPYETCS ECTECTBEHHOHAY4YHas TI'PAMOTHOCTD:
OCBOEHHUE Hay4YHbIX METOJIOB UCCIIEIOBAHUS ABJICHUI IPUPOABI U TEXHUKU, OBJIQICHUE YMEHUSIMU
OOBSICHATH (PU3MUYECKUE SBICHUS, TPUMEHSS TIOJTYUYCHHBIC 3HAHUS, PEIIaTh 331a4, B TOM YHUCIIe
KauyeCTBEHHbIE U SKCIIEpUMEHTAIIbHBIE.

[TpyHIMIIHATBHO NEATEIBHOCTHBIM XapaKTEpP JaHHOTO pa3fiella pealu3yercs 3a CYET TOoro,
4TO 00y4aroIrecs BHIMOIHAIOT 33/1aHUs, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAY4YHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY’Karouien Mpupoie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIe0BaHUs (PU3MUECKUX SIBICHUM, B TOM 4MCIe AJS
IIPOBEPKHU TUIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI HamOOJE€e BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPaKTUYECKOTO UCTIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
MPEBPAIICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenne ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs HAIPaBICHO Ha

JOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMETHLIX U TPCIMCETHBIX 06pa30BaTeJ'II>HI)IX PE3YIbTATOB.

B pesynpraTe u3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOTrO o0miero oOpa3oBaHHUS Y

oOyudaromerocs 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUS:

] mposiBJIeHHE UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (pr3nueckoit
HayKU;

[] IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpaskIaHCKOI0 U T1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

[] TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXAEHHH OOIIECTBEHHO 3HAYUMBIX U STUYECKHUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3nKu;

[ 0CO3HaHME BaKHOCTU MOPAJIbHO--3THUYECKUX MIPUHIIUIIOB B JAESTEILHOCTH YUEHOTO;

3) 3cTeTHYECKOTr0 BOCTIUTAHMS

] BOCIIpHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HAayKu: €€ rapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

(] oco3HaHHE LIEHHOCTH (PM3NYECKOM HAayKH KaK MOLIHOIO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHENIIEH COCTABIIIONIEH KYJIbTYPBI;

] pa3BUTHE HAYYHOU JTF0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AESITENbHOCTH;
5) popmupoBaHus KyJbTypbl 310POBbSl U IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

[J oco3HaHME [ICHHOCTH 0€30MacHOr0 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE,
BaXHOCTH MPaBUJI 0€30MaCHOTO MOBEIECHUS Ha TPAHCHIOPTE, Ha IOpOTraxX, C SJIEKTPUUECKUM U
TEIUIOBBIM 000PY/I0BAaHUEM B IOMAIIIHUX YCJIOBHUSAX;

1 cpopMrpoBaHHOCTH HaBbIKA pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe
IpaBa y pyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

] akTHBHOE yYacTHE B PEIICHUH MPAKTUYECKHX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTeIbHOM
OpraHM3alMu, ropoja, Kpas) TEXHOJIOTHYECKOM U COIMAlIbHOM HAallPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4HCJIie U GU3NYECKUX 3HAHUIA;

[J uHTEpecC K MPaKTUYECKOMY U3yYeHUI0 podeccuil, CBI3aHHBIX C (PU3UKOIL;

7) 3KOJI0ru4eCcKOro BOCIIMTAHMS:

[J opueHTanusi Ha NpUMEHEHHE (PU3NYECKUX 3HAHMM JUIs pelieHus 3anad B olriacTu
OKpY’KaloIllel Cpe/ibl, INIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX MTOCIEACTBUM JUIs
OKpY’KaroIle cpepl;

[J oco3HaHue TI00aTBFHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

8) ajanTanuu K U3MEHSIIOUIUMCH YCJIOBHSM COUMAILHON M NPUPOJIHOM CpeabI:

[J moTpeOHOCTh BO B3aUMOJCHCTBUM TMpPH BBINOJHEHUU MCCIEAOBAaHUN U TPOEKTOB
(bu3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTD OMNbBITY U 3HAHUSM JAPYTHUX;

] mOBBILLIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;

(1 motpe6HOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4ucCiIe (OPMYIHPOBATH HJIEH,
MOHSITHSL, TUIIOTE3bI O (PU3UYECKUX 0OBEKTaX U SIBICHUSX;

[1 oco3Hanue neUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;



e [J IUTAaHUPOBAHHE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHMA;

o [] CTPCMJICHUC AHAJIU3HUPOBATH U BBIABJIATH B3aUMOCBA3U ITPHUPOILI, 06I_HCCTB8. U 5KOHOMUMKH,
B TOM YHCJIC C UCIIOJIb30BAHUECM (bHSPI‘ICCKI/IX 3H21HI/II>1§

e [] OIEHKAa CBOMX JEHCTBUH ¢ Y4ETOM BIHSIHHS HA OKPYKAIOIIYI CPEay, BO3MOXKHBIX
TJI00AIBHBIX TTOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHMS TpPOrpaMMbI MO (HU3WKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocss OyayT cGOpMHUpPOBAHBEI MeTampeaMeTHbIEe pPe3yJabTaThl,
BKIIIOYAIOIIUE I103HABATEIbHBIC YHUBEPCAIbHBIC Y4YeOHBbIC JICHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJbHbIE YUeOHBIC ICHCTBHS, PETYJISTUBHBIC YHUBEPCAIbHbBIC YUCOHBIC IEHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3oBble JJornyeckue aeiicTBUSA:

BBISBIIATH M XapaKTEePHU30BaTh CYIIECTBEHHbBIE IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPHU3HAK KiacCU(UKALMU, OCHOBaHHUS JUIsl 0000IIEHUS
U CPaBHEHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUMS B pacCMaTpUBaEMbIX (aKTax, TaHHBIX U
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBISIBJIATh TPUYMHHO--CJIE/ICTBEHHbIE CBSA3M NPU HU3YYEHUU (PU3MUECKUX SIBICHUN U
nmponeccoB, J[A€jaTb BbBIBOJAbI C HCHOJB30BAHUCM ACAYKTHBHBIX W HWHIAYKTHUBHBIX
yMOS&KHIO‘IGHHfI, BbIABHUI'aTh TUIIOTC3bI O B3aUMOCBA3AX (1)I/ISI/I‘-IGCKI/IX BCINYHNH,
CaMOCTOSITENTFHO BBIOMPATh CIIOCO0 penieHus yueOHol pu3ndeckoil 3aqaun (cpaBHEHNE
HECKOJIPKMX BAapUAaHTOB pEIICHUs, BBIOOp Hamboyiee MOIXOMAIIEr0 ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaea0BaTeLCKUE NeIiCTBUA:

HCIMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS,

HPOBOANTH IO CAMOCTOSATEIIFHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOXKHBIH (hH3MUECKUN
HKCIEPUMEHT, HEOOJIbILIOE UCCIIeI0BaHIE (PU3UYECKOTO SIBICHUS;

OLIEHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, TOIYYEHHYIO B XOJI€
MCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh  OOOOIIEHHS W BBIBOABI IO  pe3yibTaTaM
POBEAEHHOTO HAOIIOACHUS, OIIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXHOE JasibHEIIee pa3BuTHE (PU3NUYECKUX MPOLECCOB, a TAKXKE
BBIJIBUTaTh TPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSATh Pa3IUYHbIE METOJbl, HMHCTPYMEHThl M 3alpOChl NpPU HOHMCKE U OTOOpe
MHPOPMALIUHU WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4w;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMALIMIO PA3IUYHBIX
BUJIOB U (JOPM TIPECTABIICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY IMpencTaBiIeHUs HHOpPMALUU U
WITIOCTPUPOBATh pElIaeMble 3a/ladd HECIOXKHBIMH CXE€MaMH, JuarpaMMaMiu, HHOU
rpaduKoi ¥ ©X KOMOMHAIMSAMHU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

B XoJie OoOCyXJeHHs y4yeOHOro maTepuaia, pe3yJbTaToB JIabOpaTOpHBIX paboT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOil TEMBbI U BBICKAa3bIBaTh UJIEH,
HalleJIeHHbBIE Ha PEIICHUE 3a/1auil U TIOIepKaHie OJlaroyKenaTeabHOCTH OOIICHMS;
COIOCTAaBNIATh CBOM CYXAEHUS C CYXICHMAMU JpPYrMX YYacTHUKOB JIMAJIOTa,
OOHapYKUBATh PA3IMYNE U CXOACTBO TO3UIIHIA;

BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3yJNbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIepUMeHTa, UCCIeI0BaHMs, IPOEKTA);

MOHUMATh ¥ UCTIOJIb30BATh IPEUMYILIECTBA KOMAHIHON U MHIAMBHIyaIbHON paboThl IpH
pelIeHNH KOHKPETHON (PU3NUECKO MpoOIeMbl;

NPUHUMATh LEJIM COBMECTHOM JEATeNbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €&
JOCTHKEHHIO: PAaCHpeeNsiTh POJIM, 00CYKAATh MPOLECCHl U Pe3yNbTaThl COBMECTHOM
paboTeI, 00001IaTh MHEHUST HECKOJIBKUX JTFOJICH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTras KaueCTBEHHOTO pe3yibTara MO CBOEMY
HAMpaBJICHUIO U KOOPIAMHUPYS CBOU JCUCTBHS C APYTUMH WICHAMH KOMAHIbL;
OLIEHMBATh Ka4E€CTBO CBOETO BKJIa/1a B OOIIHIA TIPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEITHHO
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

Pel"y.]'lﬂTI/IBHble YHUBEPCAJIbHBIC yqeﬁnble JeCcTBUA

Camoopranusauus:

BBISIBIIATH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHTYalHUsAX, TPEOYIOMUX IS pEHICHUS
(hU3UYECKUX 3HAHU;

OPHEHTUPOBATHCA B PA3NIMYHBIX IMOAXOJAX TNPHUHATHS PEIICHUH (MHIUBHIyaJbHOE,
NPUHITHE PELICHNUS B IPyIINe, IPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENIFHO COCTAaBIISITh QJITOPUTM pELIeHHUs (U3NUECKON 3aJaudl WM IIJIaHa
UCCIIEIOBAaHUA C YYETOM MMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh NpearaeMble BApUAHThI PEIICHU;

7enaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CﬂMOKOHTpOJIb, 3MOLMOHAJIbLHBINA HHTEJLJIEKT:

JaBaTh a/IEKBATHYIO OIICHKY CHUTYallUu U MpeJyIaraTh IulaH e€ N3MEHEeHHUS;

OOBSICHSTH IPUYMHBI TOCTYKEHHS (HETOCTIKEHHST) PE3YJIbTaTOB JCATEILHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBHI B JIESTEIBHOCTH (B TOM YHUCIE B XOJ| BHIIOJHEHUS (PU3UIECKOTO
WCCIICIOBAaHMST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYyalni, YCTAHOBJIICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yNbTaTa eI U YCIOBUAM;

CTaBUTH CE0s1 HA MECTO JAPYrOro 4ejIoBeKa B XOJ€E CIOpa WM JUCKYCCHU Ha HAy4YHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY MpHU pEUICHWH (QHU3UYECKUX 3aqad WId B
YTBEP)KJICHHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ TMPaBO APYTroOro.

INPEAMETHBIE PE3YJIbTATbBI



K koniy oOyueHuss B 7 Kjacce IpeIMETHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHA: (U3MUECKHE M XUMHUYECKUE SBJIEHUS, HaOII0/eHue,
HKCHEPUMEHT, MOJelb, TUIOTe3a, €IUHULBI (PU3MUYECKUX BEJIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbI€ COCTOSIHUSI BellecTBa (TBEPJOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJIMHEWHOE),  TPaeKTOpus,
paBHOJEHCTBYIOMAss cwia, Aedopmarus (ympyras, IUIacTUYECKasl), HEBECOMOCTD,
COOOLIAIONIUECS COCYIbI;

pasnuyath sBieHus (1ud¢ysus, TeI0Boe ABUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
IBUKCHHE, HEPABHOMEPHOE IBHKECHUE, MHEPLMs, B3aMMOJICIHCTBHUE TeEll, PAaBHOBECHE
TBEPABIX TEIN € 3aKPEIUIEHHON OCBIO BpaLlEHUs, IIepeiada JaBIeHUs TBEPABIMU TeIaMH,
KHUIKOCTAMHA M Ta3aMHu, aTMOC(EepHOE MaBliCHHWE, IUIaBaHWE TN, TPEBPALICHUS
MEXaHUYECKOM SHEPruHn) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3YyUEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOLEM MHpE, B
TOM 4yHcie (pu3nyecKue SBICHHS B IMPHUPOJE: NMPUMEPHl ABIKEHHS C Pa3TUYHBIMU
CKOPOCTAMM B JKMBOW U HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHUS B IPUPOAE U
TEXHHMKE, BJIMSHHUE aTMOC(PEPHOTO AABJIICHHS Ha YKUBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B Teje€ 4YelOoBeKa, IPU 3TOM IEPEeBOIUTHh IMPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3UUYECKHE SIBICHUS, UCTIONB3YS (prusnueckue
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BpEMs, IyThb, CKOPOCTb, CPEIHSsSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CUJla TPEHUs, 1aBjIeHue (TBEPIOTO
TeNa, >KUJKOCTH, rasa), BBITAJIKMBAIOLIAs CHUJA, MeXaHW4eckas padoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PULIMEHT ™OJe3HOro JeHCTBUS MEXaHU3MOB,
KUHETHYEeCKasi M TMOTEHLHUAIbHAs YHEPrus), NMPH ONHCAHUU MPABUIIBHO TPAKTOBATh
(bU3NIeCKU CMBICT HCTIOIB3yEMBIX BEJIMUNH, NX 0003HAYCHUS U €TUHHUIIBI (PU3UIECKIX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME AAHHYIO (DPU3MUECKYIO BEIMUYUHY C
JAPYTUMH BEJIUYMHAMM, CTPOUTh IpadMKU H3YyYEHHBIX 3aBUCUMOCTEH (uznueckux
BEJIMYNH;

XapaKTepu30BaTh CBOUCTBA Tell, (PU3UUYECKHE SIBICHUS U MPOLIECCHI, UCTIONb3Ys MpaBUIIa
CJIOKEHMS CHUJI (BIOJb OJHOM NpsAMON), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumena,
NpaBUJIO paBHOBecHs phlyara (OJ0Ka), «30J0TOE TMPaBWIIO» MEXAHWKH, 3aKOH
COXPAaHEHHs MEXaHMYECKOM SHEpruH, MpHU 3TOM JaBaTh CIOBECHYIO (DOpMYyIHMpPOBKY
3aKOHA M 3aIIMCBIBATh €r0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSICHATH (PU3UUYECKHE SIBICHUS, TPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  NIPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUUYMHHO-
-CJICZICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1—2 JTOrMYeCcKUX I1aroB ¢ Onopoi Ha 1—
2 u3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemwatb pacuéTHble 3afauyd B 1-2 neHCTBMs, HCHOJB3Ys 3aKOHbI M (OPMYJIBI,
CBsI3bIBaOIME (PU3NUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33Ja4H 3alIUChIBATh
KpaTKoe YCJOBHE, MOACTaBIATh (hU3MUYECKUE BETUYMHBI B (OPMYJIBI M NPOBOAUTH
pacuérhl, HAXOOUTh CIPABOYHbIE JaHHbIE, HEOOXOJUMBIE Ul pEIIeHus 3aj]ad,
OLIEHUBATh PEATMCTUYHOCTDb NOJIYYEHHOH (PU3NYECKON BEIMYHHBI,



pacro3HaBaTh MPoOJIEMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIH (PU3HUECKUX METOJIOB,
B ONHUCAHWU HCCIIEAOBAaHUS BBIIEIATH IPOBEPSIEMOE NPEANONoKeHHe (TUIOTE3Y),
pasianyaTh ¥ MHTEPHPETUPOBATH MOJIYUYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JIEJIaTh BBIBOJIBI I10 €70 PE3YJIbTaTaM;

IIPOBOJIUTH OMBITHI 110 HAOMIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
Tes:  (OpPMYIMPOBATh IPOBEPSiEMbIE IPEANOIOKEHUSA, COOUPATh YCTAHOBKY U3
MIPEUI0KEHHOT0 000PY0BaHUS, 3alMCHIBATH XO/1 OTBITAa M (POPMYJIMPOBATH BHIBOJIBL;
BBITIOJIHAT TPSMBIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00bEéMa, CHIIBI U
TEMIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JIPYrou ¢
HCIOJIb30BaHUEM TMPSMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH PAaBHOMEPHO JIBUKYILETOCS
Tena OT BPEMEHM JIBUKEHUS TeEJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJN M HE3aBHCUMOCTH CHJIBI TpPEHHs OT IUJIOLIAIu
COIIPUKOCHOBEHHUS TEJl, CUJIbl YNIPYTOCTH OT YJUIMHEHMs IIPYXKUHBI, BBITAIKUBAOLIEH
CWIbl OT 00bEMa MOrpyKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJjla, OT INIyOWHBI, HA KOTOPYI MOTPYKEHO TeJo,
YCIIOBMI TIJIaBaHMUA TeJ, YCIOBHI paBHOBEeCHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4€OHOTO HCCJIEIOBaHUS, COOMpPAaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl NMpeUIoKEHHOMY IUIaHy, (PUMKCHpPOBAaTh PE3yNbTaThl MOJTYYEHHON
3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BUJIE TIPEAJIOKEHHBIX TaOIUI U rpadMKOB, 1€71aTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJKOCTH M TBEPAOrO TeEja, CWJIA TPEHUS CKOJIBKEHUS, JaBIEHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIAas Ha MOTPYKEHHOE B KUJAKOCTb TEJO,
KO3(Q(QUIMEHT MOJEe3HOr0 AEUCTBUS MPOCTHIX MEXAHW3MOB), CIEAys MpPeII0KEHHON
MHCTPYKIMU: TIPU BHIMOJIHEHUH U3MEPEHHI COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY
U BBIYUCIISITh 3HAUEHUE MICKOMOM BEIIMUYUHBI,

coOmogaTh MpaBUja TEXHUKM Oe30macHOCTH mpu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPHHLUUIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OapoOMeTp, phlyar, MOJBUKHBIM U
HEIOJIBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOpPOM Ha MX OmMcaHUs (B TOM 4YHUCIE: MOMUIMIIHUKH, YCTPOUCTBO
BOZOIIPOBOZA, TUAPABINYECKUI NPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCOC,
apeoMeTp), UCIONIb3ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUH M HEOOXOTUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMEpax) MIPaKTHUYECKOIro
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B IOBCEAHEBHOW JKH3HU JUIsl OOecreueHus
0e30macHOCTH MpH OOpalleHud C NpUOOpaMu M TEXHUYECKUMH YCTpoilcTBamu,
COXpAHEHHsI 3J0POBbsI U COONIONEHHS HOPM DKOJOTHYECKOTO IMOBEJICHHUS B
OKpY>Kalolllei cpee;

OCYLIECTBIATH OTOOp HMCTOUYHUKOB HH(popManuu B VHTepHETe B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLINXCA 3HAHUHM U MyTEM CpaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICATH HH(OPMAIIHIO, KOTOPAS SBJSCTCS TPOTUBOPECUNBOM
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh MPH BBITIOJTHCHUH YUCOHBIX 3aaHUA HAYIHO--TIOMYJIIPHYIO JIUTEPATYPY
(bU3NUECKOT0 CoJIepIKaHUs, CIIPABOYHBIC MaTepHaJIbl, peCYpChl ceTi IHTepHeT, BlaieTh
npuéMaMHu KOHCIIEKTHPOBAHHS TEKCTa, mpeoOpasoBaHus WHGOPMAIUU U3 OITHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKWE MUChMEHHBIC W YCTHBIC COOOIICHHsI Ha OCHOBE 2—3
HMCTOYHUKOB MH(POPMAIUH (PHU3UIECKOTO CONEPIKAHUS, B TOM YHCJIC ITyOJIUIHO JeNIaTh
KpaTKHe COOOIICHHS 0 pe3y/IbTaTax MPOEKTOB MM YYeOHBIX MCCICIOBAHUM, IPH 3TOM
IPaMOTHO HCIOJb30BaTh HW3YYCHHBIM TMOHATUHHBIA ammapar Kypca (QH3uKH,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIIHCIH;

IIPY BBITIOJIHEHUU yUEOHBIX MPOCKTOB M MCCIEIOBAHUIN pacIpeNensiTh 00SI3aHHOCTH B
TpyMIe B COOTBETCTBHH C MMOCTABIEHHBIMHU 3a/1a4aMH, CJICIUTD 32 BBHITIOJHEHUEM T1JIaHA
JCHCTBHIA, aJCKBATHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JCSATEIHLHOCTH TPYIIIIBI,
BBICTPaNBaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE, YYUTHIBasi MHCHUE OKPYKAFOIIIHX.

K xonmy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCSl YMEHU:

HCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBMKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Telna,
HACBILEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TeIJIOBON JABUTATENb, SJIEMEHTAPHBINA AIEKTPUUECKHUI 3apsil, JIEKTPUUIECKOe
110JI€, IPOBOJHUKYU U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE I10JIE;
pasnuuaTth SIBICHHA (TEIJIOBOE pACUIMPEHUE U C)KaTue, TEeIUloNepenada, TEIIOBOE
paBHOBECHE, CMauMBAaHME, KaNWUIAPHbIE SBJICHUSA, HCIAPEHUE, KOHICHCALUS,
IUIaBJICHUE, Kpuctaym3anusi  (OTBEpJ/ieBaHuE), KUIIEHHWEe,  Terjonepeaaya
(TEemIonpOBOHOCTh, KOHBEKIUS, W3IyYEHHUE), DJIEKTpU3alus Tel, B3aUMOJCHCTBUE
3apsAA0B, AEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJIEHCTBUE
MarHuToB, ACHCTBHE MAarHUTHOIO IOJIA HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKLIMS) 10 ONMCAHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHHUI B OKPYKAIOIEM MUPE, B
TOM uucie (u3nueckue SBIEHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE W
KallWJUIApHBIE SIBIEHUS B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue CounHua,
3aMep3aHue BOJIOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AJIEKTPUYECKHE SBJICHUS B aTMOC(hEpE, FINEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, Apeld motocoB, poJib MArHUTHOTO TIOJIS JUIS )KU3HU Ha 3emile, MOJIspHOE
CUSIHHE, TpPH HTOM IMEPEBOAUTH MPAKTHYECKYI0 3a7adyy B Y4eOHYIO, BBIACIATDH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUII;

OIUCHIBATh U3YUYEHHbIE CBOMCTBA T€I U (PU3NYECKHUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJWYECTBO TEIUIOTHI, YZEJbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yleJbHas TEIUIOTa IUIaBJICHUs, YJAeNbHas TeIwloTa
napooOpa3zoBaHMs, yAeJIbHas TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JEUCTBUS TEIUIOBOM MalIMHbBI, OTHOCUTENbHAS BJIAXKHOCTh BO3[yXa, JJIEKTPUUYECKUI
3apsj, CUila TOKa, SJIEKTPUUYECKOE HANPSKEHUE, COIPOTUBIIEHUE ITPOBOAHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, pab0oTa U MOIIHOCTD 3JEKTPUUECKOTO TOKA), IPH ONKUCAHUU
NPaBUIBHO TPAKTOBATH (PM3NUYECKUN CMBICI UCHOJIB3YEMBIX BEJIWYHMH, 0003HAYCHUS U



eNVHUIBI  (PU3MUYECKUX BEJIWYHMH, HAXOMUTHh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
(bu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TpadUKH H3YUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapakTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHUS M TPOIECCHI, HCIOIb3YS
OCHOBHBIE TOJIOXEHHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOECHMS BEIECTBA,
MIPUHLIMII CYTIEPIIO3UIINH OJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsija,
3akoH OMa /17151 yyacTka Lienu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHeHus: JHEPTUH, IPU
STOM J1aBaTh CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3aMHUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPa)XCHHUE;

OOBSICHATh (U3NYECKHE IMPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTYaLui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHWE M3 1—2 JIOTHUECKUX IIaroB ¢
ornopoit Ha 1-2 W3y4EeHHBIX CBOMCTBA (PH3NYECKUX SBIICHHH, (PU3HMUESCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pemate pacu€THble 3afauyd B 2-3 JACWCTBUSA, MCMONB3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIME (PU3NUECKUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a]a4H 3aIIUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JIs PELICHUS 3a/Jayd, BBHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PEeLIeHUs], IPOBOAUTH pacYEThl U CPAaBHUBATH
MOJTy4eHHOE 3HauUeHue (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MIPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh IPH TOMOIIH (PU3NYECKUX METOJIOB,
WCIIONb3Ysl ONMCAaHUE WCCIEAOBAHUS, BBIACIATh INPOBEPAEMOE MPEANOIOKEHHE,
OLICHUBATh MPABUILHOCTH MOPSAIKA IPOBEACHUS UCCIIEI0BAHMS, JI€TIaTh BHIBObL;
MIPOBOJIUTH OMNBITHI IO HAOMIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (KamWUIpHBIE SIBICHUS, 3aBUCHMOCTb JaBJCHHS BO3AyXa OT €ro o0néma,
TEMIIEPATYPbI, CKOPOCTHU MPOIIECCa OCTHIBAHUS U HarPEBAHUS MPU U3TYyYEHUH OT LIBETa
u3nyyaromieil  (mornoiaroniei) TMOBEPXHOCTH, CKOPOCTb HCMAapeHHs BOABI  OT
TEMIIEPATYPHl JKUIKOCTM U IUIOIIAJUM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJCICTBUE AIIEKTPUUYECKUX 3apsiOB, B3aUMOJECHCTBUE ITOCTOSIHHBIX MarHUTOB,
BHU3YyalIM3alysi MAarHUTHBIX MOJIEH NOCTOSTHHBIX MAarHUTOB, AEMCTBHUSI MAarHUTHOTO MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHWUTA, CBOWCTBA SJIEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyInUpOBaTh IMpOBEpsSEMBbIE MPEINOTI0KEHUs, CcOOUpaTh
YCTQaHOBKY M3 TPEIJIOKEHHOro O00OpylOBaHMS, ONMCHIBATH XOJA OIBITa U
(hOopMyJIIPOBATH BBHIBOJIHI;

BBIIIOJIHATH MPSMbIE U3MEPEHUSI TeMIIepaTyphbl, OTHOCUTEIbHON BIIQXKHOCTH BO3/1YyXa,
CWJIbl TOKa, HaNpsyKEHUS C MHCIIOJIb30BAHMEM aHAJOrOBBIX IMPUOOPOB U JATYUKOB
(bu3NYECKUX BENWYHMH, CPABHHUBATh pPE3YJIbTAaThl H3MEpPEHUN C Y4E€TOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHME 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT APYToil ¢
HCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN (3aBUCHUMOCTh CONPOTHBIIEHHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOAAN TONEPEUYHOr0 CEUYEHUs U YAEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UJIYIIETO Yepe3 MIPOBOIHUK, OT HANPSIKEHUs HA IPOBOIHUKE,
UCCIIEIOBAaHUE IOCIEA0BATEILHOTO U TapalljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIEI0OBaHUE, COOMPATh YCTAHOBKY M BBIMOIHITH U3MEPEHUS, CIEeays
MPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh PEe3yJIbTAaThl MOJYyUYEHHON 3aBUCUMOCTH B BHUJIE
Tabynul ¥ rpaduKoB, AeJIaTh BHIBOBI IO Pe3yJbTaTaM HCCIIEI0BaHUS;



MIPOBOJUTh KOCBEHHbBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIesbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
NpeATI0KEHHON HHCTPYKIUH, ¥ BEIYUCIISIT 3HAUCHUE BEJTMYMHBI,

coOnoaTh MpaBHUia TEXHUKM Oe30macHOCTH mpu pabore ¢  1a0OpaTOPHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh TPHHIMIBI JCHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOpPOW Ha HMX OMUCAHUS (B TOM 4YHCJE: CHCTEMa OTOIUICHUS JJOMOB,
TMUTPOMETp, MapoBas TypOWHa, aMIepMeTp, BOJIBTMETP, CUYETYUK AIIEKTPHUUYECKON
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(TpuMepBI), 3JEKTPUYECKUE TPEIOXPAHHUTENN, 3JIEKTPOMATHHUT, 3JEKTPOJIBUTATEIH
MOCTOSTHHOTO TOKA), MWCIONB3Yysl 3HAaHMA O CBOWCTBaX (M3MYECKUX SIBICHUH U
Heo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBIE MPUOOPHI IO
CXe€MaM M CXEMaTU4YHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, NICUXPOMETP,
THTPOMETp, JBHUTaTelb BHYTPEHHETO CTOpPaHMSA, DJEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI AJIEKTPUYECKUX LENel C MOCIEAOBATEIbHBIM H MapauICIbHBIM COCIHMHEHHEM
OJICMCHTOB, pa3jin4yasi YCJIOBHBIC 0003HaYEHH DJIEMEHTOB SJICKTPHUICCKUX ueneﬁ;
NPUBOAUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
HUCIIOJIBb30BaHUA (bHSI/I‘ICCKI/IX 3HAaHUU B HOBCGI[HCBHOﬁ KU3HHU [JId obecrieyeHus
0e30MmacHOCTH TNpU OOpalieHMH C OpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 37I0POBbSI W COOJIONEHHS HOPM DKOJIOTMYECKOTO TIIOBEJICHHS B
OKpY»Karollen cpene;

OCYIIECTBIISATh HOUCK HHPOpMaImu Gu3ndeckoro coxepxanus B IHTepHeTe, Ha OCHOBE
HUMCIOIIUXCA 3HAaHUM U HYTéM CpaBHCHHA OOIOJHUTCIbHBIX HCTOYHHUKOB BBIACIIATH
MHPOPMALIKIO, KOTOPast SBJISAETCS MPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOM;
UCTIOJIb30BATh MIPU BHITIOJHEHUHU YYEOHBIX 3aJaHUi Hay4yHO--TIOMYJISPHYIO JINTEPATYPy
(U3NIECKOTO CONIEpIKAHMS, CIIPABOYHBIE MaTepHAIIbI, peCypChl ceTn IHTepHeT, BiaieTh
npuéMaMHl KOHCIIEKTUPOBAaHMsI TEKCTa, NpeoOpa3oBaHus WHGOpMAlUU U3 OIHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE NHMCBbMEHHBIE M KPAaTKUE YCTHbIE COOOLIeHMs, 00001as
uH(pOpMaIMIO M3 HECKOJIbKHX MCTOYHUKOB (PU3NYECKOrO COAEp)KaHMs, B TOM YHCIIE
nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  MPOCKTHOM WM HCCIEeN0BATEIbCKON
ACATCIIBHOCTHU, IIPHU 3TOM I'PpaMOTHO HCIIOJIbB30BaTh I/ISY‘IGHHBII)’I MOHATHHHBIA arrmapar
Kypca (PU3UKH, COMPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAINEH;

IIPU BBINIOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBaHUN (U3NYECKUX MPOILIECCOB
pacnpenensaTs 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 33/1a4aMH,
CJIICAUTh 3a BBIIIOJJHCHUCM IIJIaHA ,Z[ef/’ICTBI/Iﬁ U KOPPCKTUPOBATHL €ro, aJACKBATHO
OLICHUBAThH COOCTBEHHBIH BKJIaJ B ACATCIBHOCTD T'pYIIIIBI, BBICTPAanNBATb
KOMMYHHKATHBHOC BSaHMO]IefICTBI/Ie, IMPOSABJIAA TOTOBHOCTH Pa3peilaThb KOH(bJ'II/IKTI)I.

K koHmy oOyuyenuss B 9 kiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHUA:

HCIIONIB30BaTh IIOHATHS: CHUCTEMa OTCYE€Ta, MaTepUalbHAas TOYKa, TPACKTOPHS,
OTHOCUTEIIFHOCTh MEXaHMYECKOTO ABIKEHU, Neopmanus (ynpyras, miactudyeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H IIEPErpy3KH, LEHTP
TSKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIAOro Tejia, paBHOBECHE,



MEXaHW4YeCcKue KoyiebaHUsi U  BOJIHBI, 3BYK, UHQpPa3ByK M  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JaIbHO30PKOCTh, CHEKTPhl WCIYCKaHWS W TOMNIONIeHHs, anb(pa-, Oera- U ramma-
W3IIy4EeHUs], U30TOIIbI, SIZICpHAsl SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEWHOE JBUXXEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHUE, CBOOOHOE MaJileHHe Tell, pABHOMEPHOE
IBUKEHME 10 OKPYXKHOCTH, B3aUMOJEHMCTBHE TeJl, pPEAKTUBHOE JBUXKEHHE,
KoseOaTeNbHOE NBIKEHHE (3aTyXarollhe U BBIHY)KIEHHBbIE KojeOaHus), pe30HaHC,
BOJHOBOE JBWXKEHHE, OTpaXEHUE 3BYKa, MPSIMOJUHEUHOE pPaCIpPOCTPAHECHHUE,
OTpa)kKeHUE U MPEJIOMIICHUE CBETA, I0OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHUE
0eroro cBera B CHEKTP W CJIOXCHHE CIIEKTPAJbHBIX I[BETOB, IHMCIIEPCHUS CBETa,
€CTECTBEHHAs PaIUO0AKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOT O CIIEKTPa U3JIY4YEHHUS) 110
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
¢busnveckoe SIBICHHE;

pacrno3HaBaTh MPOSIBJICHUE W3YUYEHHBIX (PU3UUECKUX SBIICHUN B OKpYXaIoleM MHUpe (B
TOM uHcle (PU3HYSCKHUE SBIICHUS B MPUPOJIC: NMPHIMBEI U OTJIWBEI, JBIKCHUE TIIAHET
ConHe4HOM CHCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, LyHAaMH, 3XO, I[BE€Ta Te,
ONITUYECKUE  SBICHUS B  TPHUPOJAE, OHOIOTHYECKOe  JEHCTBHE  BUAMMOIO,
YIBTPApHUOIETOBOIO U PEHTTEHOBCKOTO H3IYYCHHUN, €CTECTBEHHBIM PaJMOAKTUBHBIN
¢GboH, KOCMHYECKHE JIy4H, paJUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHHEPAJIOB,
NeCTBHE PaIMOAKTUBHBIX M3IIYYCHUN Ha OpTraHU3M YeJIOBeKa), MPU 3TOM MEePEBOJAUTH
MPAKTUYECKYIO0 3a/lauyy B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NUeCKUX SIBICHHUIA;

OIMCHIBATh M3YYEHHBIC CBOIMCTBA Tel U (PU3UUYECKHE SIBICHUS, UCTIONB3Ys (pr3mueckue
BEJIMYMHBI (CpelHss U MTHOBEHHas CKOPOCTb Tejla MPH HEPaBHOMEPHOM JBHKEHHH,
YCKOpPEHHUE, MEPEMEIIECHHE, TyTh, YIVIOBAsl CKOPOCTh, CHJIA TPEHUs, CUJa YIPYTOCTH,
CUJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJCHUS, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHWJIbI, MEXaHUYECKasi padoTa U MOIIHOCTb, NOTEHLUAIbHASI SHEPTUA Tela, MOJHIATOTO
HaJl IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPIUs CKATOM NMPYKUHBI, KHHETUYECKAsI
SHEPrus, MOJIHAsg MEXaHUYeCKas YHEPrHs, IEPHO] U YacToTa KoJieOaHU, NJTMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeNlb MPETOMIICHUS CPEJIbI),
IIPY OMHUCAHWUU MPABUIHHO TPAKTOBATh (PU3MUECKUN CMBICT UCTIOIH3YEMBIX BEIUYHH,
0003HAUYEHUS U €AUHULBI (U3NYECKUX BEIMYUH, HAXOAUTHh (POPMYIIbI, CBSA3BIBAIOIIUE
TaHHYI0 GU3NYECKYIO BETUYHUHY C IPYTHMH BETHUYNHAMU, CTPOUTH T'pauKH N3yU4EHHBIX
3aBHCUMOCTEH (PU3NUYECKIX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOIECCHI, UCIONB3YS 3aKOH
COXpaHEHUsl PHEPrUH, 3aKOH BCEMUPHOTO TATOTECHMS, TPUHIUI CYNEPHO3UIUU CHII,
MIPUHIUIT OTHOCUTENBLHOCTH ["anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPaK€HUS U TMPEIIOMIICHHS CBETA, 3aKOHbl COXpPaHEHUs 3apsSAO0BOrO U
MacCOBOT0 YHCEI MPHU SIICPHBIX PEAKIIHX, IPU AITOM JIaBaTh CIOBECHYIO OPMYITUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTHUUECKOE BBIPAKEHUE;

OOBSICHATh (U3NYECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYyallMil  MPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BBISABIATH  MPUUYUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IAroB C OMOPOi Ha 2—



3 u3ydYeHHBIX CBOWCTBa (U3MYECKUX SIBICHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEpPHOCTEH;

pemaTh pacuéTHbIe 3a/1aui (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONb3Ys
3aKOHBl M (hOpMyJibl, CBs3bIBaOLIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 3a/layd 3alMChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIOIINE WIIH
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE UISl PEIICHHUS,
NPOBOJUTh PACYETHl W OICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(bu3n4eCcKoil BETUUNHBL;

pacro3HaBaTh poOJIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
UCMONb3ysl OINUCaHWE UCCIENIOBaHMs, BBIICJIATh IMPOBEPSEMOE MPEAIOIOKEHHE,
OLIEHMBATh NPAaBWIBHOCTh TOPSJIKA MPOBENEHUS HCCIEAOBAaHUs, JAENaTbh BBIBOJbI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIOICHUIO (PH3MUECKUX SBICHUN WIH (PU3MYECKHX CBOWCTB
Ten (M3ydeHrne BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTb
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl Ipy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJIeOaHH, MPSIMOIMHEHHOE paclipOCTpaHEHHUE
CBETa, pa3jioXkeHue Oeoro CBeTa B CIEKTpP, N3yuYeHHe CBOWCTB H300pakeHUs B INIOCKOM
3epKajie U CBOMCTB HM300pakeHHUsS TpeJMeTa B coOuparoiieil JnH3e, HaOI0JIeHHe
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYyYEHMs): CaMOCTOSTEIbHO COOMpPATh
YCTAHOBKY M3 HM30BITOYHOTO Habopa 00OpyIOBaHHWS, OMUCHIBATH XOJ OMNBITA M €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIKI;

MPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHUH, ONpenesss CpeaHee
3HaueHUe WH3MepseMol BelIUYuHBbl ((OKYCHOE paccTOsHHE coOMparomen JIUH3bI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO MPUO0opa);

MIPOBOJIUTH HCCIIEZIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEJIWYHH C HCIOIB30BAaHHEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTB IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOW CKOPOCTH, Mepro/ia KoleOaHU MaTeMaTHYeCKOro MasiTHUKA OT JAJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXXEHUs CBETa OT YIJIa MaJeHUus U yria MpeJoMJICHUs OT
yria MajeHus1): IJIaHUPOBATh HCCIENOBAaHHUE, CAMOCTOSTEIHLHO COOMpATh YCTaHOBKY,
(buKCUpOBaTh pPE3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (M3NYECKMX BEJIMYUH B BUJE
TabIUI U TpaUKOB, AETATh BEIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHMS,

IIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (GU3NYECKUX BEIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHUE CBOOOIAHOTO MaJCHUS,
KECTKOCTD TIPYXKHUHBI, KO3(PPHUIMEHT TPEeHHS CKOJBKEHUsS, MeXaHH4Yeckas padora u
MOIITHOCTb, YACTOTA M MIEPHOJ KOJIeOaHNI MaTEMaTHYECKOT0 U MIPY>KUHHOTO MasiTHUKOB,
onTHYeCKash Cuila coOuparomeld JWH3bI, PAaJAUOAKTHBHBIM (OH): TUIAHUPOBATH
U3MEpEeHusi, cooupaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH H3MEPEHUS,
CIIeysl IPEI0KEHHOW HHCTPYKITUH, BRIYHCIISITh 3HAUEHNE BEIMYMHBI U aHAIIM3UPOBATh
IIOJIy4EeHHbIE PE3YJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOmogaTh TMpaBWja TEXHUKH O€30macHOCTH Tpu pabdore ¢  JabopaTOpHBIM
o0opyI0BaHUEM;

pa3nnyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (DU3NYECKUX MOJEJeH: marepuaabHas
TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOUYEYHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIeNIb ATOMA, HYKJIIOHHAsi MOJIeJIb aTOMHOTO S/pa;

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHHYECKHX
YCTPOWCTB C OIOPOW HA UX OMHCAHUS (B TOM YHCIE: CIIUAOMETP, JaTUUKH MTOJIOKEHUS,



pacCTOSIHUS M YCKOPEHHS, PaKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (poToanmapar, ONTHIECKHAE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMmepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3NUECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUUYHBbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOUCTB,
M3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOIECCOB MPU PELICHUH yueOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbI JJISl MOCTPOCHUS M300paKEHUH B IJIOCKOM
3epKaJie ¥ cOOUpAIOLIEH JT1H3E;

MPUBOJIUTH TMpPUMEPHl (HAXOAUTh MHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKHM3HM I oOecredeHus
0e30macHOCTH IpH OOpaIleHuH C NpUOOpaMU M TEXHUYECKUMH YCTpoiicTBamu,
COXpaHEHHsI 3J0pOBbsI M COONIONEHHS HOPM DKOJOTHYECKOTO IOBEJICHUS B
OKpY>Kalolleu cpee;

OCYIIECTBIATh MOUCK HHPopManuu (usnueckoro coziepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHMPYsI MOMCKOBBIA 3alpoC, HAXOAUTh IYTH OINpeAeTeHUs
JOCTOBEPHOCTH TOJIyU€HHOM HH(POpPMAllMM HAa OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

UCIOJIb30BaTh MIPU BBIIIOJIHEHUHU YYEOHBIX 3aJJaHUH Hay4yHO--TIOMYJISPHYIO JINTEPATypy
(buU3NIECKOro coNepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTn IHTepHeT, BiaieTh
npuéMaMHl KOHCIIEKTHPOBAaHMsI TEKCTa, mpeoOpa3oBaHus WHGOpMAUU U3 OIHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIIEHNUSI HA OCHOBE MH(OpMalIUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUYECKOrO Ccofep:KaHus, IyOIMYHO MpEeiCTaBlIATh
pE3yJIbTaThl MPOCKTHOM WIIM MCCIIEN0BATENBCKONW NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCMOJIb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar u3ydyaeMoro pasjaena (U3uKu U
CONPOBOXAATh BBICTYIUIEHHWE Ipe3eHTalueil ¢ y4éToM OCOOEHHOCTEeW ayJuTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnubie IIpakTuuyeckue
n/n NMPOorpaMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. dusuka u e€ poJib B IO3HAHUHU OKPY KAIOLIEro MUpPa
11 ®dusuka - Hayka o IPUPOJE 5 bubmuoreka [IOK
' EcTecTBeHHOHAYYHBIH METO] TO3HAHHMS https://m.edsoo.ru/7f416194
but6mmoreka [{OK
1.2 o 2 1
VISHTHCCICHE BEMITTHHRL https://m.edsoo.ru/7f416194
Utoro no pazneny 4
Pa3znen 2. IlepBoHayanbHble CBeJJeHUS 0 CTPOEHHUH BellleCcTBa
2.1 CrtpoeHue BelecTBa 1 bubmiorexa LIOK
' P - https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aMMOJICCTBUE YaCTHII p 1 bubnuotexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTO elecTna 2 Bubmiorexa LIOK
. IperaTHbI TOSIHUS B TB
p - https://m.edsoo.ru/7f416194
Htoro mo pazneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBHE Tel
but6mmoreka [{JOK
3.1 M 5
CXATITICCKOC ABIDRCHHC https://m.edsoo.ru/7f416194
b K
3.2 Wuepuwms, Macca, MIOTHOCTH 7 1 2 nommorexa 110

https://m.eds00.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

bubnmoreka [JOK

3.3 Cuna. B 12 1 3
. BHAR I https://m.edsoo.ru/7f416194
Wroro no pazneny 24
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
a1 JlaBneHue ra30B *KUAKOCTH U TBEPJBIX TEI. 12 bubnmnorexa [JOK
' ATtMmocdepHOe aBieHHe. https://m.edsoo0.ru/7f416194
JlericTBHE )KUAKOCTH U ra3a Ha bubnuoreka [JOK
4.2 . 8 1 2
NOTpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 20
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPrus
but6mmoreka [{OK
5.1 Pa6 2
aboTa I MOTIHOCTE https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2 I1 2
> POCTBIC MEXAHHSMEL 6 https://m.edsoo.ru/7f416194
5.3 MexaHudeckas SHePTHs 4 bubmiorexa LIOK
' P https://m.edso0.ru/7f416194
Hroro mo pazneny 10
[TpoMerxxyTodHast aTTeCcTaIusl. 2 2
PeszepBHOE Bpemst 2
BIIEE KOJIMYECTBO YACOB I1
(0311 OJI CTBO HACOB IIO 68 3 12

I[TPOTPAMME


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

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ii/mm Konrpoabnbie IlpakTHueckue
NMpOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. TenioBble siBJIeHUsI
but6mmoreka [JOK
11 C i 7
TPOCHHE 1 CBOUCTRA BEMIECTRA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SRS R https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DJIEKTPUYECKUE 3apsibl. 3apsiKEHHbIE 7 1 bubmuorexa [JOK
' Tena U UX B3aUMOEHCTBIE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSHHBIN IEKTPUICCKUI TOK 20 1 7 h:tlp::jll(ﬁ;éelfjasi.ru 17f4181ce
bu6mmoreka [IOK
2. M 6 1 1.5
3 ArHITHpIe ABICmA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 C) 4
HCITPOMATHITERS HHAYII https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 145

[TPOT'PAMME


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

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue pa3aejaoB U TeM nudposbie
Ne ii/mm P Konrpoabnbie IlpakTHueckue (uidpp )
NMpOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. Mexannuyeckue siBJeHHS
11 MexaHnuecKkoe ABMKEHME U CIIOCOOBI €r0 10 1 but6mmoreka [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanMoecTBIe Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.3 3 10 3
AKOHPRL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Pa3znea 2. MexaHn4yecKue K0JI1€0aHUA U BOJHEBI
bub6mmoreka [IOK
2.1 M o 7 3
CXAHITHCECIE KOJIEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 8 1 3
CXBHHYECKAE BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTPOMATHUTHOE TI0J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMArHUTHOE TOJIE U 5 5 bubmuoreka [JOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 6

Pa3nea 4. CBeToBbIe IBJEHUS


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

bubnmoreka [JOK

4.1 3 6 2
AKOHE pACTPOCTPANCIA cheTa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3bpl 1 onrTHYecKue PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4. P 2
3 asnokeHue 0eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41ada6
Wroro no pazneny 15
Paznen S. KBaHnToBbIe sIBJIeHUS
bubmuoreka [JOK
51 Hcnyckanue u MoryonieHue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> (CTpoeHe ATOMHOTO A1pa 0 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
. | 7 1 1
>3 FICPHPIC Peaititiin https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. IloBTopuTe1bH0-00001Ia10 1M I MOAYJIb
6.1 [ToBTOpEeHME 1 00001IEHNE COAECPHKAHMS 9 9 bubnnorexa [JOK
' Kypca pusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 102 3 97

ITPOTPAMME


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 IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBO yacos 1 JeKTpPOHHBbIE N (PpoBbHIE
ara
Nen/m  Tema ypoka Kontpoabusie IIpakTHueckne o0pa3oBaTejbHbIe
Bcero H3y4YeHHs
padoThI padoThI pecypcbl

®u3uka-HayKa 0 IPUPOJIE.
Ouznyeckne 3aKOHbI.
HaOmronenne u ommcanue
(buznveckux sBiaeHUi. Pob
¢u3uku B GOpMHUPOBAHUHU
(u3n4IecKoil KapTHHBI MHpA.

®dusnyeckue BETUIUHBI U UX
uzMepenue. MexxayHapoaHas
cucTeMa eIUHMIIL. TIOTPEIIHOCTH
2 uzmepenuil. [Ipakruyeckas padora 1
"N3mepeHue TeMiiepaTypsl Ipu
MTOMOIIIN JKAIKOCTHOTO
TepmomeTtpa"

HUTB. JlabopaTopnas padora Nel
3 «OmnpenesieHne NeHbI eJeHUsT 1 1
HU3MePHUTEILHOr0 Npudopar.

4 ®usuka u Texuuka. Craprobas KP. 1 1
Crtpoenue BemecTBa. MoeKybl. 1 bubnuotexa [JOK
BpoyHOBCKOE IBIKCHHE. https://m.edsoo.ru/ff09f72a

TemoBoe TBUKEHUE aTOMOB U
6 monekyi. uddysus. uddysus B 1
razax, JKUJIKOCTSX U TBEPIbIX
Tenax.



https://m.edsoo.ru/ff09f72a

10

11

JlabopaTopHasi paGora Ne2
«M3mepenne pa3MepoB MaJibIX
Tea». UTh.

B3anMonelicTBue yacTui
BEIIECTBA.

Tpu coCcTOsIHUSA BEIECTBA,

00BSICHEHHE UX CBOWCTB HA OCHOBE

CTpoeHus BenlecTra. Moenu
CTPOEHUS Ia30B, )KUAKOCTEH U
TBEPIBIX T

MexaHndeckoe JBHKEHUE.
Tpaektopus. [Iyts. Cucrema
OTCUYETa U OTHOCHUTEIBHOCTh
JBUYKEHUS.

PaBHOMEpHOE U HEpABHOMEPHOE
nekenue. CKOpocTh Tena.
Enunuipl ckopocth. Y CKOpeHue.

Enununier HU3MEPCHUA YCKOPCHU.

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

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

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Pewenue 3anad Ha pacuer
CKOPOCTH, ITyTH, BPEMEHHU
JBUKCHMUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

13

14

Pemenue rpaduueckux 3agau
CKOPOCTHU U MYTH.

JlaGopaTopHas padora Ne3
«/3yyeHue 3aBUCHUMOCTH IIYTH
0T BpeMeHH NMPU PABHOMEPHOM
aBukeHuu. Usmepenue
ckopocTtn». UTh.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15 Hueprusi. Pemienne kaueCTBEHHBIX bu6mmoreka [JOK
3ajad. https://m.edsoo.ru/ff0a0c10

16 bu6mmoreka [IOK
BsaumoneiictBue ten. Macca Tena. https://m.edsoo.ru/ff0a0fee
JlaGopatopnas padora Ne3

17 «M3MepeHne Macchl Te1a Ha
porruaxubix Becax». UTh.

18 bubmorexa [IOK
[TnoTHOCTH BelecTBa. https://m.edsoo.ru/ff0al123c
Jlaboparopnasi padora Ne 5.

19 «H3mepenune odbema u
IUIOTHOCTHU BellleCTBA TBEPAOT0
Teaa». UTh.

20 Pemenue 3agau Ha pacuet
MJIOTHOCTH BEILIECTBA.

KonTtpouabnas pa6ora Nel no

21 TeMe «B3aumoaeicreue TeJ.
ILnoTHOCTBY.

99 Cuna. SBnenue tsarotenus. Cumna bubmuoreka [{OK
TSDKECTH. https://m.edsoo.ru/ff0al778

93 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena. https://m.edsoo.ru/ff0a1502

24 CBs13b MEXTy CHIION TSKECTH U bubnuorexa [JOK
Maccoi Tera. https://m.edsoo.ru/ff0al8cc
Huunamomertp. JlabopaTopHas

o5 padora Ne 6 «I'pagynpoBanue bubnmoreka [JOK

NPYKUHbI M U3MEpeHne CHJI
auHamomerpom». UTh.

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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27

28

29

30

31

32

33

34

35

JlaGopaTopHas padora Ne 7
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT yAJIHHEHUSA
npy:xunbl. U3mepenue
sKecTkocTH npy:kuub». UTh.

I'paduueckoe n300pakeHre CUIIBI.
CrnosxeHnue cui.

Cwuna tpenusi. TpeHue B mpupoJie u
TEXHUKCEC.

JlabopaTropnasi pabota Ne 8
"UccaenoBanue 3aBUCHMOCTH
CIJIBI TPEHUSI CKOJIbKEHHS OT
CHJIbI HOPMAJILHOTO JaBJieHus" .

Pemenne 3ama4d Ha pacyeT CUIbI
TAXKECTHU U BECA.

[ToBTOpEHME TEMBI
«B3anMoencTBue TE.

KonTtpoJuabsnas padora Ne2 no
TeMme «B3aumMopelncTeue TeJl.
Cuia».

JaBnenue tBepAbIX Tes. CIocoObI
YMCHBIIICHUS ¥ YBEITUYCHUS
JaBJICHMUS.

Pewenne 3amad Ha pacuer
AaBJICHUSA TBCPABIX TCJI.

JlaBlieHue ra3a, 00ObsICHEHHE €T0
Ha ocHoBe MKT.

bubmunorexa LIOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

[Tepenava naBieHUs )KUJIKOCTHIO U

bu6mmoreka [JOK

36 ra3om. 3akoH [Tackais. https://m.edsoo.ru/ff0a2718
Pacuer naBiacHUs KUIKOCTH Ha
37 ITHO U CfeHKI/I cocyz[aJ.1 bubmorexa TIOK
https://m.edsoo.ru/ff0a2826
[IpakTuueckas pabora.
38 bubmuoreka [JOK
Coob6maroriuecs cocyapl. 110361, https://m.edsoo.ru/ff0a2970
39 [IpoBepounas paboTa 1o Teme bubmuoreka [IOK
"JlaBneHue". https://m.edsoo.ru/ff0a3136
40 Bec Bo3ayxa. ATmMochepHoe
JIaBIICHHE.
MeToabl u3MepeHUs
41 aTMocI([bepHor(f) nasieHus. OneIT Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
Toppuuenmnu.
ATtmocdepHoe naBlIeHHE Ha
42 paannq(flbfx BLI(I:IOTaX. Bbapomerp- Bubmorexa LOK
https://m.edsoo.ru/ff0a2b5a
aHepouJl. MaHOMETDBL.
Pemienue 3ama4d Ha pacyeT
43 aTMOC(bepH(iO z[aBJI;)eHHH Ha bubmmorexa IOK
https://m.edsoo.ru/ff0a2da8
Pa3HBIX BBICOTaX.
44 [TopuiHeBo# JKMAKOCTHBIN HACcOC. bu6mmoreka [JOK
I'mapaBaMUeCKUEe MAITHHBIL. https://m.edsoo.ru/ff0a2fc4
efCTBHE KUIKOCTH U T'a3a Ha
45 JnlorpymeHHoe)IB HUX TeJIO. 3aKOH bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Apxumena. ApxuMe0Ba CHia.
JlabopaTropuasi pabora Ne 9
46 «/3mepeHne BbITAJTKUBAIONIEH

CHJIBI, NEHCTBYIOLIEH HA



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

MOIPYKEHHOE B KUIKOCTH
Teao». UTH.

47 Pemenue 3amaq Ha 3aK0H bu6mmoreka [IOK
Apxumena. https://m.edsoo.ru/ff0a3276
48 IInaBanue tein. YcinoBue niaaBaHus bubmuoreka [JOK
TeIl. https://m.edsoo.ru/ff0a33fc
Jlaboparopnasi padota Nel(
49 «BI)IHPCHeHl:/Ie chOBnifl IUIABAHUA bubmotexa LOK
https://m.edsoo.ru/ff0a3514
Tes». UTh.
50 [InaBanue cynos. bu6mmoreka [IOK
BoszayxormiaBanue. https://m.edsoo.ru/ff0a3a96
51 [ToBTOpenue TeMol "ATM.
naBieHue. Apxumenosa cuna."
59 KonTtpoubnas padora Ne 3 mo bubmuoteka [IOK
TeMe «KApXHMeI0Ba CHJIA». https://m.edsoo.ru/ff0a3654
53 Mexanundeckas pabora. Pemenue
3amad.
54 bu6mmoreka [IOK
MorHocTb. Penrenue 3amau. https://m.edsoo.ru/ff0a3f82
IIpocTeie MexaHnu3Msbl. Priuar.
95 Mrz)(l):eHTCCI/I?IH. szIOBI/ISI bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
paBHOBECHS TEJL.
JlaGopaTopHas padora Nell
56 "BpIsicHeHHe YCTI0BHS
paBHOBecHusi ppryara'
biioku. YcnoBue paBHOBeCHS BuGniorexa LIOK
57 OJI0KOB. «30J0TO€ MPABUIIO

MCXaHHKHU.

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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60

61

62

63

64

65

66

67
68

PaBHoBecue Ten.YcnoBus
paBHOBecus Tell. LIeHTp TskecTH.
[IpakTuueckas pabora
"HaxosxeHue neHTpa TSKECTH
IUIOCKOro Tena'"

Koaddumument nonesnoro
JEHCTBUS MPOCTHIX MEXaHU3MOB.
Pewenue 3anau.

JlaGopaTtopnas padora Nel2
«H3mepenne KII/I Hak10HHOI
mwiockoctw». UTh.

Kunetnueckas sHeprus.
[TorenmansHas 3Heprust
B3aMMOJCHCTBYIOIIUX TE.

[IpeBparienue >HEPTruu U3 OJHOTO
BUJIA B JIpyroi. 3aKOH COXpaHEHHUs
MEXaHHYECKON SHEPTUU

Pemenne 3anau «Pabora,
MOIIHOCTb, YHEPTHUS

[TpoBepounas paboTa 1mo Teme
"Pabora, MOITHOCT. DHeprus."

3UMHSIS ceccusl.
DK3aMeHaIMoHHas paboTa B
(hopMe mpaKkTHKyMa.

[IpomexyTouyHas arrectanus.
['onoBast KoHTpOIBHAS padoTa.

PesepBHbIi ypok

Pe3epBHbIii ypok

0.5

bubmunorexa LIOK
https://m.edsoo.ru/ff0a48a6

bubmunorexa LIOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
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8 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbBbIE HU(PPOBHIE

TCIIJIOBOT'O ABUXKCHUA YaCTHUIL

Ne Jara
/i Tema ypoka Beero Konrpoabunie IIpakruueckue S — oOpasoBaTejbHbIE
padoTsbI padoThI pecypcbl

OCHOBHBIE MOJIOKEHUS

MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubnuotexa [JOK

TECOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256

MTOATBEPKICHUS

Macca u pazmep aTOMOB U 1

MOJIEKY

Mojenu TBEPAOTO, KUJKOTO U

ra::§6pa3HZI;ﬂooc§;T0ﬁ§n; ’ 1 Bubmorexa HOK
https://m.edsoo.ru/ff0a540e

BELIECTBA

OOBsicHeHHEe CBOMCTB TBEPOTO,

KHUJIKOTO U Ta3000pa3HOTO

COCTOSIHUH BEILIECTBA HA OCHOBE 1

ITOJIOKEHUN MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUU

Kpucranmaeckue u amopdHbie 1 bubmuorexa [JOK

Tena https://m.edsoo.ru/ff0a5800

CMaumnBaHue U KaWUISIPHOCTb. 1 bubnuorexa [IOK

[ToBepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530

TennoBoe pacHIMpeHNE U CKATUE 1 Bubmorexa LOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b

TEMIIEPATYPBI CO CKOPOCTHIO 1



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

TCIIOTA CropaHus

9 Bayrpennss sueprus. CriocoObl bubmuorexa [JOK
U3MCHEHHS BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bupl Teronepenaun bubmorexa TIOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus
"IIpakTHuecKoe UCIIOIBL30BaHUE
11 TelfJ'IOBBIX CBOICTB BEIIECTB U bubmorexa TIOK
https://m.edsoo.ru/ff0a65c0
MaTepHasioB B IENIIX
sHeprocOepexxeHus"
12 KonnuecTBo TeIIOTHL. Y nenbHAs bu6mmorexa [JOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
| e ors s
https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopatopHas paboTa
14 "UcciaenoBanue ABJICHUA bu6mmoreka [IOK
TEII000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueit Boab"
PacueT konudecTBa TEIIOTHI,
15 HEOOXOAMMOTO JIJIsi HarpeBaHUs
TeJa U BBIACTSIEMOTO UM TIPH
OXJIAKICHHH
JlabopaTopnas pabora
16 "OnpinenI;HHe I})/z[eJILHofI bubmorexa TIOK
" https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIICCTBA
17 DHeprus TorMBa. Y ieabHas bubmmoreka [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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19

20

21

22

23

24

25

26

[InaBneHue n OTBCPJACBAHUC
KpUCTAJTINIMICCKUX TCJIL. VI[eJIBHaH
TCIJIOTA IIJ1aBJICHUA

JlaGopaTtopnast pabota
"Onpenenenue yaenbHOM TEMIOThHI
IUIaBJICHUA JIb0a"

[TapooGpa3zoBanue u
KoHzeHcanusd. Mcnapenue

Kunienue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPaTyphl
KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS

BitasxxHOCTB BO31YyXA.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIHHOM
BJIAJKHOCTH BO311yxa"

Pemenue 3amau Ha onpeneneHue
BJIAJKHOCTHU BO3yXa

[TpuHLIMITBEI paOOTHI TETIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurarers.
TemnoBble ABUraTEIN U 3aIlMTa
OKPY’KaIOIICH Cpe/IbI

3aKOH COXpaHEHHUs U
MIpEBpAICHHS YHEPTUHU B
TEIJIOBBIX ITpoIIeccax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IJOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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28

29

30

31

32

33

34

35

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "TemnoBsie
sBIeHUs. VI3MeHeHne arperaTHbIX
COCTOSHUM BemecTna'

KonTponbhas pabota no Teme
"TermnoBele aBineuusa. U3MeHenue
arperaTHbIX COCTOSIHMI BemiecTa"

DnekTpuzanus ten. J[Ba poaa
AIEKTPUIECKUX 3aPSI0B

Ypok-uccnenoBaHue
"OnexTpu3anus TeJa UHAYKIUEH U
MPU COMMPUKOCHOBEHUM"

B3anmoneicTere 3apsyKeHHBIX
ten. 3akon Kynona

DJEKTPUUYECKOE TOJIE.
HanpskeHHOCTD 3IEKTPUYECKOTO
nosist. [IpuHnun cynepnosunuu
AJIEKTPUYECKUX TOJIEN

Hocurenu anexrpuyecknx

3apsiI0B. DJIEMEHTapHBIN 3apsi/l.
Crtpoenue atoma

[IpOBOHHUKYN U JUAIEKTPUKHU.
3aKOH COXpaHEHHUs
AIEKTPUUECKOTO0 3apsia

Pemenue 3ana4 Ha npuMeHEHUE
CBOMCTB JJIEKTPUYECKUX 3apsI0B

bub6mmorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bubmuoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymecTBoBaHus. IcTOUHUKH bubmorexa [OK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUS SIEKTPUIECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUIECCKOTO ITOJISI Ha 1
MPOBOJHUKH U AUAJIEKTPUKHU"

39 DJIEKTPUUYECKHUM TOK B METAILJIAX, bubmmoreka [JOK
KHUAKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1ens u eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabota

41 "U3mepeHue u per;ynnrl)JOBagne 0.5 bubmmorexa LIOK

\ https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTprYeCcKOoe HAMPSIKEHHE.

4 Bonsr™merp. JIabopatopnast pabota 05 bubnuoreka [JOK
"3MepeHue u peryIupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspKkeHus"

CornpoTuBIiieHHE IPOBOAHUKA.
43 Yneinoe conpOTEBneIfHe bubmmorexa LIOK
https://m.edsoo.ru/ffO0aa738
BeIIeCTBa
JlaGopatopHas pabota
"3aBUCUMOCTB 3JIEKTPUUECKOTO
44 COITPOTUBJICHUS IPOBOJHUKA OT 1 bubnmoreka [JOK

€ro JUIMHBI, TUTOIIAIN
MOTIEPEYHOr0 CEYECHHUS U
Marepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBHCHUMOCTH CHJIBI TOKA OT

45 ADoK 3axon Ona bubnuorexa [JOK
HATIPSDKEHUSI. H Oma s
P 8 https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopnast pabota
"UccnenoBanue 3aBUCUMOCTH
46 CUJIBI TOKA, UIYIIETO Yepes bu6mmoreka [IOK
pe3UCTOp, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3uCTOpa M HAIPSDKCHUS Ha
pesucrope”
[TocnenoBarenbHOE U
47 napajvieJIbHOE COEIUHEHUS
MIPOBOTHUKOB
JlaGopaTtopnas padora "I[IpoBepka
MpaBUJIa CIIOKEHUS HATIPSKEHUI bubnuoreka [JOK
48
IIPY TIOCJIEIOBATEIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnas pabora "I[IpoBepka
MpaBuJIa AJIs CUIIBI TOKA MIPH bubnuoreka [JOK
49
napajuieIbHOM COSTUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
P
o | oo v e
S https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS POBOTHUKOB
Pa6
51 BJ?GI(() Tanieljlc(zclcl)erooizza 3akoH bubmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlab 0
abopatopHai pabotd bubnmoreka [JOK
52 "Onpenencaue padboOTH U

MOIIHOCTHU 3IEKTPUIECKOTO ToKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNeKkTpu4ecKue Uenu U
NOTPEOUTEIH FIEKTPUUECKOM

bub6mmorexa [JOK

>3 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHOM
abote o Teme "DIESKTpHICCKUE
54 Sap}l)lbl. 3apsKEHHbIE Tgna U UX Bubmorexa HOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoIccTBUSA. I10CTOSHHBIN
ANEKTPUUECKUM TOK"
KoHTtponbHas pabora 1mo Teme
"
- 33neKTp14qec1<He 3apsiIbl. BuGmorexa [{OK
apmeHHf 1o Terta . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUS. [10CTOSHHBIN
AIEKTPUUECKUH TOK"
56 [TocTostHHBIC MarHUTHI, HX
B3aUMOJICHCTBUE
Ypoxk-uccienoanue "N3yuenue bubnuorexa [JOK
57 . " 1 )
10JIEH TIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarxautHoOe€ 110jie. MarautHoe
58 1moJie 3eMJIM M €ro 3HaYCHUE JJIs Bubnuorexa LIOK
https://m.edsoo.ru/ff0acOba
KU3HU Ha 3emIie
OmnsIT OpcTena. MarautHoe moJje
59 3HeKTpHIt)IeCKI([)ro Toka MarHuTHoe Bubmorexa LOK
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue AIeKTPOMarHuToB B
60 texHuke. Jlabopatopnas pabora 05 bubnuorexa LIOK

"N3ydyenue neicTBUSI MAarHUTHOTO

TOJIsI Ha POBOIHHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

DIEKTPOABUTATEIb TOCTOSIHHOTO
Toka. Mcnonp30BaHme
ANEKTPOJBUraTENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopte. JlabopaTopHas
pabota "KonctpynpoBanue u
n3ydeHue paboTh
3JIeKTpoaBUTaTENs"

bub6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

66

67

OmnsiTel Papanes. 3akoH
AJIEKTPOMArHUTHOW MHAYKIIHU.
[IpaBuio Jlenma

Dnekrporerepatop. CriocoOsl
MIOJIY4EHUS DJIEKTPUUECKOU
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "DaeKTpUuuecKue
Y MarHUTHBIC SIBJICHUS"

KonTponbnas pabota no Teme
"DNeKTpUUEeCKUE U MarHUTHbBIE
SBJICHUS"

PesepBHbIii ypok. PaGora ¢
TekcTaMH 110 TeMe "TennoBrle
siBJIeHus"

PesepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "T1oCcTOSIHHBIH
ANEKTPUUECKUM TOK"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accse

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



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepBHbIii ypok. PaGora ¢
68 TEKCTAMH 110 TeMe "MaraurHele 1
siBiieHus"”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 2 14.5



9 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Tl'amunes

Ne Jlara
Tema ypoka Kontpoabnubie IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yYCHUS
padoThI padoTbI pecypcbl

1 MexaHnueckoe JBHKEHUE. 1
MarepuasibHast TOUKa
Cucrema orcuera.

2 OI/I ZCM e ’ q0: €XaHUIECKOTO 1 bubmmorexa LIOK

THOCHTEILHOCTh MEXaHHYECKOT
https://m.edsoo.ru/ff0ad474

JIBUKCHHSI

3 PaBHOMepHOE NpsAMOJIMHEITHOE 1 bubmuoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIMHENHOE

4 nBwkeHne. CpeHsst © MTHOBEHHAS 1
CKOPOCTb
[IpamoinnHeitHOE

5) EESHO CKOpPEHHOE JIBMKCHUE 1 bubnmoreia LIOK
P yerop A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBHKCHUSI. 1
I'paduk ckopoctu
JlaGopaTopnas pabota
"Onpenenenue yCKOpeHus Tesa bubnmoreka [JOK

7 1 1
IPY PAaBHOYCKOPCHHOM JIBHKCHUH https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOU MJIOCKOCTH"

8 CBo0Ooguoe magenue teir. OnbITh 1


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

PaBHOMEpHOE BUKEHUE 110
okpyxHoctu. [lepuon u yactora

bu6mmorexa [JOK

o oOpartenus. JIuneitHas u yrimoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [{eHTpOCTpEMHUTENBHOE YCKOPEHHE
11 IlepBb1it 3akoH HeroToHa. Bektop bubmuorexa [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka LIOK
PaBHozelicTBYOMIAs CHiia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akon HproToHa. bubmuorexa [JOK
Cynepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha mpUMEHEHHE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edscIJlo.ru/fanecaZ
16 Penrenue 3anmad mo teme «Cuia
YIPYTOCTH
17| cOmnomemeomoom biGorexa LIOK
HpYKHHED https://m.edsoo.ru/ff0aee28
18 Cuna Tpesus bu6morexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuia bu6mmoreka [JOK
TPEHHSD» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 ”Onpgz[enzﬂne ]ioaq)(bnunema bubmmorexa LIOK

TPEHUsI CKOJIbKEeHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

21

22

23

24

25

26

27

28

29

30

Penrenue 3amau mo teMe "3aKOHEI
Hrrotona. Cuna ynpyroctu. Cuina
TpeHus"

Cuita TSOKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOTHOTO TaCHUS
VYpok-koHnpepenuus "JIBuxenue
TEJ BOKPYT TPaBUTAITHOHHOTO
nenTpa (ConHeuHast cuctema).
IamaxkTuku"

Pemenwe 3agau mo teme "Cuna
TSDKECTH Y 3aKOH BCEMHUPHOTO
TAroTeHus"

IlepBas kocMHuYecKasi CKOPOCTb.
HesecoMocTs u neperpysku

PaBHOBecHe MaTepruabHOM TOUYKH.

AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BpaIllCHUS

MowmeHT cwibl. LleHTp TshkecTn
Pemenne 3amay mo reme "MoMeHT
cuibl. LlenTp TsxecTn"

IToaroroBka K KOHTPOJIBHOM
pabote o Teme "MexaHu4YecKoe
nBkenne. Bzaumoneiicteue ten"

KoHTponbHas pabora 1mo Teme
"MexaHN4eCKOEe ABKEHHE.
BzanmopuerictBue Te"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmuoreka [IOK
https://m.edsoo.ru/ff0af5f8

bub6mmorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbce Tena. UMysbe CUITbI.
3aKOH COXpaHEHMsI UMITYJIbCA.

bu6mmorexa [JOK

31 VYnpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/JICVICTBUE
32 Pemenwne 3agau mo Teme "3akoH bu6mmoreka [JOK
COXpaHCHHS UMITYJIbca" https://m.edsoo.ru/ffOb096c
33 VYpok-koHpepenuus "PeakTnBHOE
JIBUKEHUE B PUPOJIE U TEXHUKE"
34 Mexannueckast pabota u bubmmorexa [IOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHITBI TSKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Onpenenenue paboThI CUITBI
36 TPEHUSI P PABHOMEPHOM
JBUKEHHUH TeJa I0
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b DHEPTUU U pabOTHI.
[ToreHmanbHas 3HEPrust
38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
JlaGopaTtopHnas padota «M3yuenue bubmuoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUID» https://m.edsoo.ru/ffOb12fe
a1 KoiebaTenbHO€E IBUKEHHUE H €TO bu6mmorexa [JOK

XapaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

43

44

45

3aryxaromye KojaeoaHus.
BrinyxaeHHbIe KOTeOaHMs.
Pesonanc

MaremaTuyecKui U Npy>KUHHBIN
MasiTHUKH

Ypok-uccnenoBanue
«3aBUCUMOCTb NIepHoa KojaebaHun
OT ’KE€CTKOCTHU NPY’KUHBI U MaCChI
rpysa»

IIpeBparienue sHepruu npu
MEXaHUYECKUX KOoneOaHusIx

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

46

47

48

49

50

JlaboparopHas paboTa
«OmnpezeneHue 4acToThl ¥ EPUOAA
KOJICOAHUH TPYKUHHOTO
MasITHUKA»

JlaGopaTopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH MepHoJa
Kosie0aHui rpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl TPy3a»

Mexaandeckue BoaHbI. CBOMCTBA
MexaHu4ecKux BoJIH. [IpononbHbie
Y TIOTICPEYHBIC BOJIHBI
VYpok-koHpepeHus
"MexaHu4ecKure BOJIHbI B TBEPIOM
tene. CelicMUYecKre BOJHEBI"

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

o1

52

53

54

55

56

57

58

59

Ypok-uccrnenoBanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYyKa OT
YacTOTEI"

['poMKOCTB 3ByKa U BBHICOTA TOHA.
AKyCTHUYECKHUI pe30HAHC
Ypok-koHpepeHus Y IpTpazByK
U MHQPa3BYyK B IPUPOJE U
TeXHuKe"

IToaroTroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHnyeckue
Kosie0aHusi ¥ BOJHBI"

KonTponbnas pabota mo Teme
"3aKOHBI COXPaHEHUS.
MexaHnndeckue KojicoaHus 1
BOJIHBI"

3HeKTp0MaFHI/ITHOC I1I0JIC.
BJIGKTPOMaI‘HI/ITHBIC BOJIHBI

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

VYpoxk-koudepennus "[lkana
AJIEKTPOMATHUTHBIX BOJIH.
Hcnons3zoBanne
AIIEKTPOMArHUTHBIX BOJIH JJIsI
COTOBOM CBSI3U"

Ypok-uccnenosanue "N3yuenue
CBOHCTB 3JICKTPOMAarHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

60

61

62

C TIOMOIIHEO MOOHIIBHOTO
tenedona"

Pemienue 3amayd Ha onpeneneHue
YacTOTHI U JJTUHBI
AJIEKTPOMArHUTHOW BOJIHBI

DneKkTpoMarHuTHas pupoia
cBeta. CxopocTh cBeTa. BomHoBbIE
CBOICTBA CBETA

Hcrounuku ceera.
IIpssMonuHEHOE pacpocTpaHEeHue
cBera. 3atmenust ConHua u JIyHbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3658

63

64

65

66

67

3aKOH OTpaXkeHHs CBeTa. 3epKaia.
Pemenne 3amad Ha npuMeHEHNE
3aKOHA OTPAKEHHS CBETA

HpeHOMHeHI/Ie CBeTa. 3aKOH
IMpCJIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeta. Mcronap30Banre MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTUYCCKUX CBETOBOJIAX

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEJIOMJICHUST CBETOBOTO JIyda OT
yIjla ajeHusl Ha TpaHulle "BO31yX-

CTEKJIO
Ypoxk-koHpepeHuus

"M cnonp30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKECHUS:

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBCTOBO/JbI, OIITUKOBOJOKOHHAaA

CBsI3p"
68 JInnazel. OnTHYecKas cuiia JINH3bI bubmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue nzodpaxeHuii B bubmmorexa [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopnas pabota
70 "Onpeznenenue GOKyCHOTO bubnuoreka LIOK
PacCTOSIHUS ¥ ONTUYCCKON CHJIBI https://m.edsoo.ru/ff0b4206
coOuparorieii JTUH3HI"
Ypok-koHbpepeHnius "OnTuyeckue bubmuoreka [JOK
71
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onTuyeckas cucTeMa. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenrus "JledexTo
3penust. Kak coxpanuts 3penue"
Pasnosxenue 6enoro cpera B
74 crektp. OnbiTel HhtoTOHA. bubnmoreka [JOK
CnoXeHHe CIeKTPAIbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucniepcus ceera
JlaboparopHas padoTa "OnbITHI 110
a3JI0’KEHUI0 OENIoro cBeTa B
75 IC)HCI(Tp U BOCIIPUSATHIO 1IBETA Bubmmorexa LOK
https://m.edsoo.ru/ffOcOe2a
MIPEIMETOB MPHU MX HAOIIOICHUU
yepe3 [BETOBbIC (PHIBTPHI"
VYpok-npakTukyM "BonHOBbIE
76 CBOIICTBa CcBETa: AUCIEpPCHS,

uHTepdepeHys u audpaxmus"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

OmneiTel Pesepdopna u

bu6mmoreka [JOK

" IUIaHEeTapHast MOJIeb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma
bopa
Hcnyckanue u 1ior. HU
79 aTi)l\Z](folKBeaHTHc.) ;;Eleeﬁq;;iem bubmmorexa LIOK
https://m.edsoo.ru/ffO0cl144c
CIIEKTPBI
Ypok-npaktukym "HaGmronenue bubnmoreka [JOK
80
CIIEKTPOB HCIyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bubmorexa [OK
https://m.edsoo.ru/ff0c1672
82 CTpoeHue aTOMHOTO siApa. bubmuorexa [JOK
HyxksoHHas Mojienb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE IpEBpAICHUS. bubnuoreka LIOK
N3oTomnsr https://m.edsoo.ru/ffOclald
84 Penrenue 3amad mo reme: bu6mmoreka [IOK
"PagroaKTHBHBIC MTPEBpaIIeHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmana
Ypoxk-koHbpepeHus
86 "If)annoaKT(iBII){H: U3IIy4CHUS B bubmorexa HOK
| https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHbI
87 C(;HXICI))aHeHPII)H 3aI:);1z[0130r0 u bubmmorexa LIOK
https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YUCE
88 DOHeprus CBSI3U aTOMHBIX SJIEP. bubnuoreka [[OK
CBsI3b MaCChI M SHEPTHH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amgau o reme "AnepHeie

peaxkun"


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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

90

91

92

Peakiuu cunTe3a U IeneHUS SAep.

WcTounuku sHeprun ConHIa U
3BE3 N

VYpok-koudepenmus " nepHas
sHepreTuka. JlercTeus
PaaOAKTUBHBIX MU3TyYEHUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBbie siBieHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas pabora 1o teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBBIC siBEHUS"

94

95

96

97

[ToBTOpenme, 0600IICHHE.
JlabopatopHblie pabOTHI 110 KypCy
"Bzaumonencrtaue ten"

[ToBTOpEeHue, 00001IEHNE.
Pemienue pacyeTHbIX U
KAaueCTBECHHBIX 33124 110 TEME
"TemoBbie nporecch”

[ToBTOpenue, 06ob1IEHNE.
Pemenne pacyeTHsIX U
KAaueCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermoBeIX aBurarencii'”

[ToBTOpeHnue, 060b1IEHNE.
Pemenne pacyeTHbIX U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6morexa [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



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

Ka4eCTBEHHBIX 337134 10 TeMe
"KIIJ] anexkrpoycTaHoBOK"

[ToBTOpeHue, 06001IIEHNE.

bu6mmoreka [JOK
%8 ?a60paT0pHHe pa60"m HoKypey 1 : https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABICHUS
o | mome e i |
| https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
100 | ororoom vozowe rKonstanmtn | 1 BuGaorera LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IT .P
101 | cromm somomerCurone | 1 uGiuorera LIOK
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o0mmenue. Pabora
102 ¢ TekcTtamu 110 Teme "KBaHTOBas u 1
sanepHas Gpusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME


https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

[Tepprukun .M., IBanos A.l. ®usuka. 7 knacc, 8 kiace. [Ipocsemenue. 2023

[Tepbiikun .M., I'yrauk E.M., UBanoB A.U., IlerpoBa M.A.Du3zuka 9 kiacc.
[Tpocsemenue. 2023.

METOINUYECKHUE MATEPHAJIbBI U1 YYUTEJIA

®usuka. Peanuzanus tpedoBanuiit ®I'OC ocHOBHOTO 00111€T0 00pa30BaHus: METOIUYECKOE
rnmocoOue JyIsl yauTens.

®usuka. 7 kinacc (0a30BbIi U yriyOneHHbI ypoBeHb). Peanuzanuus tpedoBanuit ®I'OC
OCHOBHOTO 00111eT0 00pazoBanus. MeToau4ecKoe oCoOue AT YIUTEIs

COopnuk 3amay u ynpaxuenuit 7-9 knaccel o pea. C.B. JlozoBenko. — M. : [IpocBemienne
2020

Kupuxk JI.A. KauectBeHHsle 3aa4 1o gusuke 1 7-9 k. M.:Unekca. 2020

Mapon A. E., Mapon E. A., TTo3oiickuii C. B. COopuuk Borpocos u 3aaay. ®usuka 7,8,9
kiaccel, M.: [Ipocsemenune 2021
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