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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o ¢u3KKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl COCTaBJIEHA Ha OCHOBE
MOJIO)KEHUH W TpeOOoBaHMII K pe3yabTaTaM OCBOEHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeacrapieHHbXx B DT'OC 000, a takke ¢ yuéroMm ¢eaepanbHOR
paboueii mporpaMMbl Bocriutanust 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copneprkanue IporpaMMel Mo (pU3HMKe HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYYaIOIIMXCS M OpPraHU3alUi0 W3ydeHHUs] (U3MKH Ha JEATeIbHOCTHOW ocHOBe. B
nporpaMMe 1O (HU3MKE YYUTHIBAIOTCS BO3MOXKHOCTM YYE€OHOTrO TMpenMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO K IUIAHHPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4YeHHs, a TaK)KEe MEKIPEIMETHBIEC CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

[IporpamMa 1o (u3MKe yCTaHABIMBAET paclpeelieHue y4eOHOro marepuaia 1o rojam
oOyuenus (o Kjaccam), mpepiaraeT MNPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3YYECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COJEPKaHUSA U y4€Te BO3PACTHBIX 0COOEHHOCTEN
oOyJaronuxcs.

®dusnka SBIACTCI CHUCTEMOOOPA3YIONIUM JJII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Ouosorueii, actTpoHoMuel U (Qu3uueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee sicHble oOpa3lbl MPUMEHEHUS HAy4yHOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna u3 THNaBHBIX 3a1a4 (QuU3Mdeckoro oOpa3oBaHUs B CTPYKType o00Iiero odpazoBaHUA
COCTOMT B (OPMHpPOBAaHMM E€CTECTBEHHOHAyYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM ypOBHE IMPEAINONAaraeT OBJIaJE€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAaHHBIE M HCIOJIb30BAaTh HAay4YHbIE J0OKa3aTelbCTBA IS
MOJIyYEHUs BBIBOJIOB.

Ilenn wu3ydyeHuss (GU3MKM Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs ONpEIeNeHbl B
Konuenmuu npenonaBanus yde6Horo mpeamera «®Pusnka» B 00pa30BaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanyy, peanu3ylolMX OCHOBHbIE 00meo0pa3oBaTelbHbIE MPOrPaMMBbI,
yTBepk1€HHONW pemennemM Komternm MuHncrepctBa npocsemenus Poccuiickonn ®Penepannu
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yvyenus pU3NKu:

e [puUOOpeTeHHe UHTEpeca U CTPEMIICHHUS O0YYaOLINXCs K HAYYHOMY M3YUEHUIO IPUPO/IHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMpEACTAaBIEHUH O HAYYHOM MeToAe TOo3HaHus U  (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3Y4YE€HUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE NPEACTABICHUN O POJM (U3MKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHII;

® Dpa3BUTHE TPEICTABICHUH O BO3MOXKHBIX chepax Oynymed mpodeccuoHaTbHON
NESATeTLHOCTH, CBSI3aHHOW ¢ (DM3WUKOMW, MOATOTOBKA K JajJbHEUIIEMY OOYYEHHIO B 3TOM
HaTPaBIICHUU.

JlocTmxkeHne HTHX Ieled MnporpaMMbl 1O (HU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus 00eCIeUnBaCTCS PEIICHHEM CIICAYIOUINX 3a1aY:



e npuoOpeTeHrne 3HaHUW O TUCKPETHOM CTPOCHHH BEUIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® PUOOPETEHUE YMECHHI ONMHCHIBATH U OOBICHATH PU3UUCCKHUE SIBIICHUS C UCTIOJIh30BAHUEM
MIOJTYYCHHBIX 3HAHHIA;

® OCBOCHHE METOJOB PpCIICHUS MPOCTEHIINX pacUYETHBIX 3aJad C HCIOIb30BAHUEM
(GU3NUECKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMCHHU HAOJIOJATh PUPOIHBIC SBJICHUS U BBIIOJIHSITH OIBITHI, TJA0OpATOPHBIC
paboThl M OSKCIEPUMEHTAIBHBIE WCCICOBAHHUS C WCIOJIb30BAHUEM HW3MEPHUTEIBHBIX
puOOPOB;

e ocBocHHE NPUEMOB paboThl ¢ uWHMOpManuend (HU3NIECKOTO COACPIKAHUS, BKIFOYAS
WHOOPMAIIMI0O O COBPEMEHHBIX JIOCTIDKEHUSX (PU3UKH, aHAIM3 H KPUTHYECKOE
OlICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATLHON eATEIbHOCTH, CBI3aHHBIME ¢ (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMHU HA JIOCTIKEHUSAX (PH3NICCKON HAYKH.

Ha usyuenue ¢usmku (6a30BbIii ypoBeHb) Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUA
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezleln0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HefIenio).

[TpemaraemMerii B mporpamMme 1Mo (Gu3MKe MepedcHb JTA00PATOPHBIX PabOT U OMBITOB HOCHT
PEKOMEH/IaTENIbHBIN XapaKTep, YUUTEIb JiejaeT BLIOOP MPOBECHHs Ja00paTOPHBIX pabOT U OMBITOB
¢ y4€TOM WHAMBUIYAIBHBIX OCOOCHHOCTEH O0yYaromuXcs, CIUCKA KCIEPUMEHTAIBHBIX 3a/IaHUH,
npe/JiaraéMbiX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO dK3aMeHa 1o (hu3HKe.

COJAEP/KAHUE OBYYEHUA
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Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o mpupojne. SBieHus npuponbl. Ousznyeckue SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeIUYMHBL. V3MepeHune @usnyeckux BedUyuH. Du3nueckue MNpuOOpHI.
[TorpemHocTs U3MepeHnil. MexxayHapoaHas CHCTEMA €IMHHIL.

Kak ¢u3uka u 1pyrue ecrecTBEHHbIE HAyKU U3y4datoT NpUpoAy. EcrecTBeHHOHaYyYHBINH METOJ
NO3HaHUs: HaOJII0/IeHUe, TOCTAaHOBKA HAyYHOI'O BOINPOCA, BBIABM)KEHHE T'MIIOTE3, SKCIIEPUMEHT I10
MPOBEPKE THIOTE3, OOBsICHEHWE HaOmogaeMoro siBueHusa. Onucanue (QU3NUECKHX SBJICHUH C
IIOMOILIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEeMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue MpuOOPHI M Mpolenypa MPsIMBIX U3MEPEHHH aHaJIOroBbIM U IUGPOBHIM

npubOpoOM.

Jlabopamopnwvie padbomot u onvimol.

OnpeneneHue 1eHbI IeIEeHUs MKaIbl K3MEPUTEIHHOT0 Mpuodopa.

H3mepenne pacCcTOSTHUM.

H3mepenne 06bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoOB MaJbIX TEN.

W3mepenne TemmepaTypbl OpH TIOMOIIM JKUIKOCTHOTO TEpMOMETpa U JaTyuKa

TEMIEPATYPHI.

6. IIpoBeneHme wuccienoBaHMs 10 TNPOBEPKE THUIOTE3Bl: JAJIBHOCTh IOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BelleCTBA.

uhwNE
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CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLIUE TUCKPETHOE
CTpOECHHE BEIECTBA.

JIBuxenue dvactul BeniecTBa. CBsI3b CKOPOCTH JIBWJKEHUS YacTUL[ C TEMIIEpaTypoOi.
bpoynoBckoe nBuxkenue, auddysus. BzaumoneicTBME YacTHIl BELIECTBA: MNPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperaTHble  COCTOSIHMS  BEIIECTBAa: CTPOEHUE Ta30oB, OKUAKOCTEH UM TBEPABIX
(KpucTaInyeckux) Tesl. B3auMocBsA3b MEXJy CBOWCTBaMU BEUIECTB B Pa3HBIX arperarHbIxX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpavyuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmronenue nuddys3un.

3. HaOmiopenue siBieHHM, OOBACHSIIOUIMXCA NPUTSIKEHHUEM WIM OTTAJKWBAHHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. OmuenHka AuaMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUSL.

Pa3nen 3. /IBu:kenune U B3auMo/ieiicTBIe TeJl.

Mexannueckoe ABuxkeHue. PaBHomepHoe U HepaBHOMepHOe ABuxkeHue. Ckopocts. Cpenusis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTr myTu 1 BpeMeHU JABHKEHUS.

SBnenne uHepuuU. 3aKOH HHEpUUH. B3auMopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBIKEHHUs Tel. Macca kak Mepa MHepTHOcTH Tena. [lnmotHocth BemiecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C ITIOMOIIBI0 JUHAMOMETpA. SIBIIEHUE TATOTEHHs U cwila TshkecTH. Chia TSDKECTH Ha IPYrux
wiaHerax. Bec Tema. HeBecomocth. CroxeHHe CHJI, HampaBJIEHHBIX 10 OJHON MpPSIMOH.
PaBHopelicTByromas cui. Cuita TpeHusi. TpeHHe CKOJIBKEHUS U TPEHUE NMOoKos. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4eckoro IBUKEHUS Tena.
N3mepeHne ckopocTy NPSIMOIMHEWHOTO ABHKEHUS.
Habnronenune siBjaeHUs] UHEPIUH.
Habmonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOIEHCTBUU TeJl.
CpaBHeHuE Macc 1o B3aUMOJIEHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.
ﬂaﬁopamopubte padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (IIapuKa B JKUIAKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiasee).
2. OmpeneneHue cpeaHe CKOPOCTH CKOJBXKEHHS Opycka WM IIapuka MO HaKJIOHHON
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO Tena.
4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pAaCTsKeHUs (aedpopmanuu) MPYKHUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tena U
XapakTepa COIPUKACAOIINXCS IOBEPXHOCTEN.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHUSI U yBEJIHUEHUs AaBieHus. J[aBneHue rasza. 3aBUCUMOCTh
JaBjieHus raza or o0béma, TeMreparypsl. Ilepenaua naBieHus TBEPABIMH TeIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackana. IIHeBMaTHueckue MamMHBL. 3aBUCUMOCTb JABJICHUS HKHAKOCTU OT
rnyounsl. ['uapocratnyeckuii mapagokc. Coobmaromuecs cocyabl. [ mapaBIndecKkie MeXaHu3Mbl.

oukwnNE
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AtMochepa 3emnu u arMmocdepHoe napineHue. [IpUUMHBI CYIIECTBOBAHUS BO3YIITHOM
o6onoukn 3emiu. OmnbiT Toppudemmu. M3mepenue armochepHOro AaBiCHHS. 3aBHCHMOCTH
aTMoc(hepHOTro IaBleHUsI OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubops! A u3mepeHus aTMocepHOTo
JIaBJICHUS.

JleiicTBHE JKMJIKOCTH U ra3a Ha MOTpYKEHHOE B HUX Teslo. BpITankuBaromas (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBIEHUA raza OT TEMIEPATYPHL.

2. llepenaua gaBieHUs KUAKOCTBIO U ra3oM.

3. Coobmaromuecs cocybl.

4. T'mapaBidyecKui mpecc.

5. TlposiBinenue neicTBust aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOW YaCcTH Tella U TUNIOTHOCTH
KUJKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. VYcioBue IU1aBaHM TEI: IUIABAHKWE WIX ITOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOLICHUS

IUIOTHOCTEH TejIa U KHUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

2.

5.

HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa HOrPYKEHHOM B KHJIKOCTb
4acTu Teja.

OnpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IOTPYKEHHOE B
KUIKOCTb.

ITpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, AEHCTBYIOLICH Ha TENO B XKHUIKOCTH,
OT Macchl Tena.

OneITHI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTDH BBITAIKMBAIOUIEH CHJIBI, JECHCTBYIOIIEH Ha
TENO B KMJIKOCTH, OT 00bEMa MOTPYXKEHHOW B KHUJIKOCTh YacTU Tejla U OT IUIOTHOCTH
KHUJKOCTH.

KoHncTtpynpoBanue apeoMeTpa WM KOHCTPYHMPOBaHHME JIOJKA M OHpeeNeHue e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MomiHOCTB. JDHeprus.

Mexannueckasi pabotra. MOITHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJO0K, HAKJIOHHAs IUIOCKOCTbh. [IpaBuio paBHOBecusl peluara.
[TpuMeHeHMe npaBuIIa paBHOBECHS pbluara K 0110Ky. «3oi0Toe mpaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunerudeckas U noreHnuanpHas 3Heprud. lIpeBpamienne ogHoro
BH/JIa MEXaHUYECKOM YHEPTUU B IPYrol. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenue pabOThl CHJIBI TPEHHS MNP PaBHOMEPHOM JIBWKEHUH Teja I10
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHM paBHOBECHS pblyara.

3. Hzmepenne KIIJ/l HaKIOHHOM MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
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Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU CTPOCHMS BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJEKyd.  ONbIThl, NOATBEPKIAIOLIME  OCHOBHBIE  IOJOKEHHS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOro, KHUAKOTO U raz000pa3HOro COCTOSHUM BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObSICHEHHE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TET HA OCHOBE TOJOKEHUHN
MOJIEKYJIIPHO-KMHETUYECKOW Teopun. (CMauuMBaHWE W KaNWUIAPHbIE SBJICHHS. TeIioBoe
pacCIIMpPEHHE U CHKATHUE.

Temneparypa. CBs3b TeMIeparyppl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHHUS YaCTHLL.
Bryrpennss sueprus. CriocoObl M3MEHEHUsI BHYTPEHHEHW SHEPTUU: TEIUIOoNepeaada U COBEPIICHUE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYEHHUE.

KonwmuecTBO TEIOTHL. Y7ENbHAsS TEIUIOEMKOCTh BEIIECTBA. TEIUIOOOMEH | TEIUIOBOE
paBHOBecHue. YpaBHeHHE TemioBoro OanaHnca. [lnmaBieHue M OTBeplAEBaHHE KPUCTALTUYECKUX
BEIIECTB. YAeNnbHas Teryora IuaBieHus. I[lapooOpazoBanne u KoHAeHcamus. Vcnapenwue.
Kunenue. VYnaenbHas Teminora mnapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEpPaTypbl KWUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIUBa. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpunnuner  pabotel  TermmoBbix apurareneid KIIJ[ temmoBoro nBurarens. TeroBbie
JIBUTATENIH U 3aIINATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILECHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtoienne OpoyHOBCKOTO TBUKEHHUSI.
Hab6monenue nuddysum.
Habmtoienue siBieHnii cMauMBaHUsI U KAMWUTSIPHBIX SIBICHUI.
Habmroienue TemnoBoro paciuvpeHus Ted.
N3menenune gaBiaeHus ra3a mpu U3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsbl.
Bunae! renionepenaun.
OxnaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.
. CpaBHeHUE TEMIO0EMKOCTEN pPa3INYHBIX BEILIECTB.
. Habmoienue xuneHusl.
. HabGnronenne mocTossHCTBa TEMIEpaTyphl TIPH TUTABJICHUH.
13. Mojenu TemIOBLIX ABUTaTenei.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM WJIU caxapa.
OnbITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIPHUIIA.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JIAaBJIEHMsSI BO3AyXa OT e€ro o0béma H
HarpeBaHUs WM OXJIAKICHUS.
6. IlpoBepka THMOTE3Bl JWHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMIIepaTyphI.
7. HaOmiomeHue n3MeHEHHs BHYTPEHHEH JHEpPruM Tejla B pe3ysibTaTe TeIUlonepeaadyud u
paboThI BHENTHHUX CHIL
8. HccnenoBanwue sIBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUH XOJIOIHOM U TOPSTYCH BOJIBI.

WONOULEWNPE
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9. OmnpezneneHre KOIUYECTBA TEIUIOTHI, MOJIYYEHHOT'O BOJOH MPH TEMJIO0OMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM.

10. Onpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Ten. [[Ba poja 3yeKTpUUecKUX 3apsAaoB. B3auMopelicTBue 3apsKEHHBIX TEIl.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsioB U
paccTOsTHUS MEX]y TEIaMH).

Onektpuueckoe nosie. Hampsoxk€HHOCTh 3iiekTpuueckoro mnons. [lpuHumn cynepno3uuuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu 3nexTpuueckux 3apsaoB. DIEMEHTAPHBINA deKTpUuYecKuil 3apsaa. CTpoeHue aToma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUA TOK. YCIOBUS CYyLIECTBOBAaHUS JIEKTPUYECKOro TokKa. McTouHukn
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OlekTpuueckoe HampspkeHue.  ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEIBbHOE CONPOTHUBIEHUE BemecrBa. 3akoH Owma Ui y4yacTKa LIEMH.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

PaboTa n MOIIHOCTB 3yIeKTpUuYecKoro Toka. 3akoH /Dxoyns—JleHua. Dnexkrpuyeckue Henu u
NOTPEOUTENH PIEKTPUIECKOM dHeprun B ObITy. KOopoTKoe 3aMbIkaHHe.

[locTostHHble MarHuThl. B3auMOaelCTBHE TMOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noJjie 3eMJIM U €ro 3HAYeHHE NS KU3HU Ha 3emuie. OnbIT Dpcrena. MarHutHoe mosie
NIEKTPUYECKOro ToKa. I[IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. [leiicTBE MarHUTHOTO TOJIS Ha
IPOBOJAHMK C TOKOM. DJIEKTPOABUTATENb IOCTOSIHHOTO TOKa. Vcronbp30BaHue 3J€KTpOABUTaTeIel B
TEXHUUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onpiter  @apages. SBineHue  snekTpoMarHUTHOW — MHAyKuuu. [lpaBuno  Jlenuma.
OnextporeHeparop. CrnocoObl MOMy4eHHUs DSJIEKTPUYECKOH DSHEpPruu. OIEKTPOCTAHLUM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpavyuu.

DneKkTpu3anus Ted.
JIBa poza EeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
OnekTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsII0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSITHHOTO TOKA.
JleficTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. "a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUYeCcKOro HanpsyKeHUs! BOIbTMETPOM.
. Peoctar 1 MarazuH conpoTHUBIIEHUI.
. BzaumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MozennpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJI€KTPOMAarHur.

LWooNOOULRWNR
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JlelicTBME MAarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomovt u onvimeol.

ok wnNE

10.

11

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMnBITH MO HAOIIOECHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS 3JEKTPUYESCKOTO MOJISI HA TPOBOIHUKU M IMAJICKTPUKH.

COopka u IpoBepKa padOTHI IMEKTPUIECKOH IETTH TOCTOSHHOTO TOKA.

M3mepeHue U peryJupoBaHUe CHITbI TOKA.

M3mepeHue U peryJupoBaHue HAMPSHKCHHS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 PE3UCTOp, OT CONMPOTHBIICHHUS
pe3KCTOpa M HATPSHKEHHS HA PE3UCTOPE.

OHBITI)I, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTD 3JICKTPUYCCKOT'O COMPOTUBIICHUA ITPOBOJAHHUKA
OT €ro JJTMHBI, TUIOIIA M TIOMEPEYHOro CEUEHHsI U MaTepHara.

IIpoBepka mpaBuiia CIOKEHUS HANPSKEHUW MPU MOCIEA0BATEIBHOM COCIUHEHUU JBYX
PE3HCTOPOB.

[IpoBepka mpaBuiia I CHIIBI TOKA MPH apaJUIeIbHOM COSTMHEHUH PE3UCTOPOB.
OnpeneneHue padOThI AIEKTPHUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.

. Onpenenenre MOIHOCTH IEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha pE3UCTOPE.
12.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UAYIIETO Y€pe3 JIAMIIOUKY, OT HAINPSIKEHUS HA
HEH.

Omnpenenenne KIIJ] HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZECHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOl TIOCTOSIHHBIX MAarHUTOB MpPU HMX OOBEAUHEHUM W
pas3ieIcHUN.

HccenenoBanue 1eUCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUSA KaTyIIKH C TOKOM M
Mar"ura oT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTYyIIIKE.

W3ydeHue aeicTBUSI MArHUTHOTO MOJI HA IIPOBOIHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KII/] a51eKTpoaBUTaTENbHON YCTAHOBKH.

OneITbl 1O MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM MHIYKIMM: HCCIEIOBAHUE
M3MEHEHUH 3HaYeHMsI U HalpaBJI€HUS MHAYKIIMOHHOTO TOKa.
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Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe nBmwxkeHue. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro  JBWXKEHUs. PaBHOMepHOe MpsMOJIMHEHHOE JBHKeHHe. HepaBHOMepHOE
npsiMOJMHENHOe JBuKeHue. CpenHsss U MIHOBEHHAas CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyCKOpeHHOE TpsMoiuHeitHoe nBmwkeHue. CBobOomHoe maaeHue. OmbITHI
[Nanunes.

PaBHOMEepHOE IBMKEHHE MO OKpYyxHOCTH. Ilepuom m dactora obOpamienus. JIluHeiHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkon HerotoHa. Bropoit 3akon Herotona. Tperuit 3axkoH Herorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS CKOIBKEHUS, CUjla TPEHUS MTOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO TMaJCHUS.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecOMOCTh U Eperpy3KH.

PaBHoOBecue matepuanbHON TOuku. AOCONIOTHO TBEPAOE Teo. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalleHusa. MomeHT cuibl. LIeHTp TshkecTu.

Umnynec Tena. M3menenume umnynbca. VMiynbc cuibl. 3aKOH COXpPaHEHMsI HMMITYJIbCA.
PeakTuBHOE IBUKEHHE.

Mexanuueckas pabora u MomHOcTh. PaboTa cun TsxkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuuanbHas SHEprus Tena, MOJHATOrO HAJ IMOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas dHeprust c:karod npyxuHsl. Kunetndeckas sHeprus. Teopema 0 KMHETHYECKOU
DHEPruu. 3aKOH COXPAHEHHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HaOGmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHEHME TNyTeH M TPACKTOPUN JBUKEHHS OJHOTO M TOTO € Tejlda OTHOCUTEIBHO

pPa3HBIX TEIl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKECHHSL.

5. HaOmoneHue nBUXEHUS Tela 110 OKPYKHOCTH.

6. HaGmroneHnne mMexaHMYECKUX SIBJICHUH, MPOUCXOIAIINX B cucTeMe OTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHs TeJla OT MACCHI Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TeJ.

9. H3meHeHue Beca Tella P YCKOPEHHOM JBUYKEHUU.

10. [Iepenauya nmmysbsca Ipu B3aMMOJICHCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHne UMITYJIbCA NP HEYIIPYTOM B3aUMOJEHCTBHH.

13. CoxpaHeHune uMIysbca Ipu abCOIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienne peakTUBHOTO JIBF)KCHHS.

15. CoxpaHeHre MEXaHU4eCKOM SHEPTUU IPU CBOOOJHOM A ICHUH.

16. CoxpaHeHrEe MEXaHUYECKON YHEPTUU ITPH IBHXKEHHUH TeJa O IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBaHuE€ TpakTa A pPa3srOHAa M JaJbHEMIIEro pPaBHOMEPHOIO JABM)KECHHUS

HIapUKa WM TEJIEKKH.
2. OmnpeneneHue cpeiHEdl CKOPOCTH CKOJBKEHHs Opycka WM IBM)KEHHUS IIapHKa IO
HAaKJIOHHOM INIOCKOCTH.
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OnpezencHue YCKOPEHHS Tella IMPH PABHOYCKOPEHHOM JBH)KCHHU 10 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIDKEHUH 0e3
HAYaIbHON CKOPOCTH.

[TpoBepka TrUMOTE3bI: €CIIM MPH PAaBHOYCKOPEHHOM JIBHKCHHHU 0€3 HAYaJIbHOW CKOPOCTH
IYTH OTHOCATCS KaK PsJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MTPOMEXKYTKH BPEMEHHU
OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBXCHUS OT CHJIBI HOPMAJIbHOTO
JTABJICHUSL.

Onpenenenne kKo HUIMEHTA TPEHUS CKOJBKCHHSL.

OnpeneneHue )XECTKOCTU TPYKUHBI.

Onpenenenne pabOThl CHUJIBI TPEHUS TP PABHOMEPHOM JIBIDKCHMHM Tella IO
TOPH30HTAILHOW TOBEPXHOCTH.

OmnpeneneHne pabOThl CWIIBI YIPYrOCTH TPH TOABEME Tpy3a C HCIOIb30BAHUEM
HETIOBIKHOTO U TOBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe naBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWIA: IEPHOJ, YacToTa,
amMIuiutyna. Martematuueckuid W OPYKUHHBIM  MasTHUKH. [IpeBpaiieHue 5SHeEpruv Mpu
KO0JIEOATEILHOM JIBHIKEHUH.

3aryxarwmue Kosebanus. BoinyxkaeHHole konebanus. Pe3onanc. MexaHuueckue BOJIHBI.
CBOfICTBa MCXAaHNYCCKHUX BOJIH. HpO[[OJ'II)HI)Ie nu HOHepe‘-IHI)IC BOJIHBI. I[JII/IHa BOJIHBI U CKOpOCTI) eé
pacnpocTpaHeHus. MexaHU4eCKHe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHEI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIBI TSXKECTH U CUJIBI YIPYTOCTH.

2. HaGmronenue koneOaHul Tpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOmioneHue BBIHYX/IEHHBIX KOJeOaHHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOAOJIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaGmtoneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHue 4acToOThl U Meproia KojaeOaHU MaTeMaTHYeCKOro MasTHHKA.

2. OmnpezaeneHue 4acTOThI U NepHoJa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBaHue 3aBHUCMMOCTH TEpHOAA KoieOaHWN MOJBEIIEHHOIO K HHUTU Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH Tepuoja KosieOaHWH MPYKMHHOTO MasTHHUKAa OT MacChl
rpysa.

5. TlIpoBepka HE3aBUCUMOCTHU NEpHOAA KojeOaHUl Ipy3a, MOABEUIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh INEepHo/a KojeOaHHH MPYXKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWMCTBA AJEKTPOMATHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBIX BOJIH. MICTIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBaA CBETA.
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Jlabopamopuvie pabomsl u onvimel.

1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass mopmenb cBera. Mcrounuku cBera. IlpsimosiuHeiHoe pacmpocTpaHEHHE CBETaA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH mperomiieHUs cBera. [lomHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

JInnza. Xon myueit B nuH3e. Ontuyeckas cuctema ¢otoanmnapara, MUKPOCKOIIa U TEJIECKOTa.
I'na3 kak onTuyeckas cucreMa. bin3opykocTs U 1aIbHO30PKOCTb.

Pasnoxxenue Genoro ceera B crnekTp. OnbiTel HetoToHA. CriojkeHue CHEeKTPaibHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomiei JiuHse.

Xop J1ydeil B paccenBarolei JIMH3E.

[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA M TEJIECKOTIA.

10. Mopens ria3za.

11. Pa3nosxxenue 6enoro cBeTa B CHEKTP.

12. TTonydenue Genoro cBeTa IpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIy4da OT yIJia NaJeHUs.
2. U3yueHue XxapakTepUCTUK N300paKE€HUsI MPEAMETA B IIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJla IIPEJIOMJIEHUS CBETOBOIO Jy4a OT yrja IMaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[TomyyeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUJIBI COOMpArOIei TNH3BI.
OnBITHI MO Pa3yI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITel 1O BOCHPHUATHIO 1BETAa NPEAMETOB NpPU HX HAOMIONEHUM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pasznen 12. KBanToBble sIBJICHHUA.

OmneiTel Peszepdopna u minanetapHas Mojaens atomMa. Mogens aroma bopa. Wcnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHelHYaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramMma-uznydeHus. CTpOEHHE aTOMHOTO Sfpa.
HyxnonHnas wmogens atoMmHoro sapa. M3orombsl. PagmoaxkTtuBHBIE mpeBpamieHusd. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOIO M MAacCOBOTO YMCEN. DHEPrus CBA3M
aToMHBIX snep. CBsi3p Macchl U dHepruu. Peaknuu cunresa u aeneHus sijaep. VIcTouHUKHM SHEPTUu
Connua u 3B€37.

Snepnas sHepreTuka. JIeMCTBHA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.
CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Hab6nronenue tpexoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

RNV AWN R
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6. Peructpauus uznyyeHus NpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HaOmro/ieHue CIUIOMIHBIX U JINHEHYATHIX CIEKTPOB U3JIyUEHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHUE BSHEPTUM YACTHUIBI MO TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOPUTENHEHO-0000IIAOIINK MOTYIb MPEAHA3HAYCH AJI CHCTEMATHU3allMh U 00O0OIICHUS
MPEIMETHOTO COJEP>KAaHUSI U OIBITAa NEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca
¢u3uKy, a TaKKe I MOJATOTOBKM K OCHOBHOMY T'OCYIApPCTBEHHOMY 9K3aMEHY MO (DU3HMKE JUIs
00ydJaronuxcs, BEBIOPABIINX 3TOT yU4EOHBIN MpeIMeT.

[Tpu u3yyeHUM AAHHOIO MOAYJI PEAIHU3YIOTCSI U CUCTEMAaTU3UPYIOTCS BHUJBI AESTEIbHOCTH,
HA OCHOBE KOTOPBIX 00ECIIeUnBACTCS JOCTUKEHHE MPEIMETHBIX U METANPEAMETHBIX ILNTAHUPYEMBIX
pe3yabTaToB 00yueHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHash IPaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB HCCIIEJOBaHUs SIBICHUN NPUPOABI W TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBSICHATH
(duznyecKue SBICHUS, IPUMEHSS NOJydYEeHHbIE 3HAHUSI, PEIIaTh 33a]1a4l, B TOM YHCJIE KaUeCTBEHHBIE
1 HDKCIIEPUMEHTAJIbHBIE.

IIpuHIMIIIAaNBEHO AEATENBHOCTHBIN XapaKTEp JAaHHOIO pasjella pealu3yeTcs 3a CY4ET TOro,
YTO 00yYaroUIUeCs BBITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHHWH PACIO3HABATh U HAYYHO OOBSICHITH (DU3NYECKUE SIBICHHS B
OKpPY’Kalollle MpUpo/ie U MOBCEIHEBHOM KU3HU;

UCTIOJIB30BaTh HAayYHBIE METOJNBI WCCIENAOBAaHHS (DU3WYECKHUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAay4HbIE OCHOBBI HauOoJiee BaXKHBIX JOCTM)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTUYECKOro MCIOJIb30BAaHUS PA3JIMUHBIX MCTOUYHHUKOB SHEPIMH HAa OCHOBE 3aKOHA
IPEBpALIEHHs] U COXPAaHEHUsI BCEX U3BECTHBIX BUOB SHEPTHUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenne GU3MKM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAINPABICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynprare wusydeHuss (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuarotierocst 0yayT chopMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:
1) naTPHOTHYECKOTr0 BOCTIMTAHUS:
- IPOSIBJICHHE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nMuecKkoi HayKH;
- [ICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUHCKHUX YIEHBIX-(PU3HUKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKISHUHM OOINECTBEHHO 3HAYMMBIX U 3TUYCCKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;
- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCIpPHUATHE JCTETUYECKUX KadecTB (pu3Mueckod Hayku: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HAHUE IEHHOCTU (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOIIEN KYJIbTYpHI;
- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:
- OCO3HAHHUE IIEHHOCTH 0e30IMacHoro oOpas3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAXHOCTH MpaBWJI 0€30IacHOr0 MOBEAEHHSA Ha TPAHCIOPTE, Ha JIOPOTax, C JJIEKTPUUECKUM U
TEIUIOBBIM 00OPYJIOBaHHEM B JOMAIITHUX YCIOBUSX;
- chopmupoBaHHOCTH HaBbIKa pedIeKCUM, TMPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBoOro BocnuTaHus:
- aKTUBHOE Yy4YacTHe B pEHICHHHM MPAKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aliK, ropoja, Kpas) TEXHOJIOTMYECKON M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOUIUMX B
TOM YHCIie U GUNYECKUX 3HAHMUIA;
- UHTEpEeC K NMPAKTUYECKOMY M3yU4eHUIO0 Ipodeccui, CBI3aHHBIX C PU3UKOMH;
7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:
- OpUEHTallUsl Ha MpUMEHEHHE (PU3NMUECKUX 3HAHUU [ pelieHus 3a/1ad B 00JIaCTH OKpY’Karolei
cpenbl, IUIAaHUPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOKHBIX MOCIEACTBUN ISl OKpYXKarollen
Cpelbl;
- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEIICHNUS;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:
- OTPEOHOCTh BO B3aUMOJICHCTBUU MPH BBHIMOIHEHUH HCCIEAOBAHUNA M TPOEKTOB (hU3MUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;
- MIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO IEATEIbHOCTh;
- MOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHUN, B TOM 4HCIE (POPMYIUPOBATH UICH, TMOHSATHUS,
TUMOTE3bI O (PU3HUECKUX 0OBEKTaX U SIBICHUSX;
- OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;
- CTPEMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBSI3H MPUPOJIBI, 00IIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCIIOIb30BaHNEM (PU3UUECKIX 3HAHUM;
- OLIEHKA CBOMX JIEUCTBUHN C y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYIO CPely, BO3MOXKHBIX TTI00ATbHBIX
IIOCJIEICTBUH.
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METAINPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs IporpaMMbl 10 (pU3MKe Ha YpOBHE OCHOBHOI'O 00111ero 00pazoBaHus
y oOyuatomerocss Oyayr coOpMHpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
MO3HABATE/IbHbIE YHUBEpCajbHble YyueOHbIE JEWCTBHUA, KOMMYHHMKATHUBHBIE YHHUBEpCAIbHbBIC
yueOHbIe IeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKNA OOBEKTOB (SABICHU);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALMK, OCHOBAHMS [yl 0000LIeHNs U
CPaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M MpPU H3YYEHUH (PHU3HUECKUX SIBICHUA U
IIPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUUUH;
CaMOCTOSITENIFHO BBIOMpATh Croco0 pemieHust yaeOHol (u3nyeckoil 3amaun (CpaBHEHUE
HECKOJIbKMX BapuUaHTOB pEIICHHUs, BHIOOp Hamboliee TMOAXOIAIIETO C  y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIBCKUI HHCTPYMEHT IIO3HAHMS,

IPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3NUECKUit
HKCIEPUMEHT, HEOOJIIIIOE UCCIIeI0BaHHE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M JIOCTOBEPHOCTbh HMH(OpMAIHMIO, MOJYyYEHHYIO B XOJ€
WCCJIEIOBAHNS WM DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIMPOBATH 0OOOIEHHS U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEOBAHNUS;

IPOTHO3UPOBAaTh BO3MOXKHOE JalibHeiInee pa3BUTHE (PU3MYECKHX IPOLECCOB, a TaKXKe
BBIJIBUTATh TPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3ampochl MpH TOHCKE U O0TOOpe
uH(pOpPMaIIMU WK JAaHHBIX ¢ YUETOM MPeAIoKEHHOU yueOHOo! (hr3ruecKoi 3a1auu;
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO PA3TUIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNS,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBHYIO (opMy TmpencTaBieHus HHPOpPMANMH U
WUTIOCTPUPOBATh pEIIAEMble 3a/layd  HECJIOKHBIMU CXEMaMH, AuarpaMMaMiy, HWHOUN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B X0JI¢ 00CYXXJIeHUsI y9eOHOTr0 MaTepuaa, pe3yabTaToB JJa00paTOPHBIX PabOT U TPOECKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMbI U BBICKA3bIBATh HIEH, HAIICJTICHHbIE
Ha pelIeHHe 3a/1a4M U MOAepKaHue OIarokenaTeIbHOCTH OOIIEHUS;

COITOCTABJIATH CBOM CYXIACHUA C CYXICHHAMHU JPYrux YYaCTHHUKOB JOMajora,
O0OHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPpAXKXAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

NyOJIMYHO  TPEJACTABJIATH  PE3yJNbTaThl  BBIIOJHEHHOTO  ()U3MYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);
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NOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAJIbHONW PabOTHI MPH
peLIeHNH KOHKPETHON (PU3UIECKOM PpoOIeMBbI;

NPUHUMATh eI COBMECTHOW JICSTENbHOCTH, OPraHW30BBIBaTh IECUCTBHA 1O €&
JOCTHKCHUIO: PACIpenessiTh POIH, OOCYKAaTh MPOLECCHl U Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh palbOThHL, JOCTHras KaueCTBEHHOTO pe3yJabTaTa IO CBOEMY
HAIpPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C APYTMMH YWICHAMU KOMAaH/IBI;

OLICHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OpMyIHPOBAHHBIM yYaCTHUKAMU B3aMOJICHCTBUSL.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble aeicTBUA

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTYaLHUsIX, TPEOYIOLIUX ISl pelIeHUs
(bu3nyeCKUX 3HAHMI;

OPUEHTHUPOBATbCSI B PA3JIMUYHBIX MOJIXOAAX MPHUHATUS pelleHud (MHAUBHIyalIbHOE,
NPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIoi);

CaMOCTOSITENIFHO COCTABIIATh AJTOPUTM pemeHus (U3NYECKON 3aJaud WM IUlaHa
UCCIICIOBAaHMUs C Y4ETOM HMEIOLIUXCSl PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI peILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, IMOLIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYyalluy U MpeasaraTh I1aH e€ n3MEHEeHMs;

OOBSACHATh MPUYMHBI JOCTHKEHUS (HEIOCTH)KEHUS) Pe3yJIbTaTOB JIEATENbHOCTH, NaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ| BBINOJIHEHUS (U3NYECKOTO
UCCIICIOBAaHUST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHUBLIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3Y/bTATa LENH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€MY, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

Ipu3HaBaTh CBOE MpaBO Ha OMMOKY @pH peuieHuH ¢GU3MYeCKUuX 3adad Wikl B
YTBEPAKACHUSIX HAa HAYYHbIE TEMbI M TaKOE 5K€ IIPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOydenuss B 7 KJjacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE OJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

UCIIONIb30BAaTh  MOHATHS: (U3MYEeCKHMe UM  XUMHYECKHE SIBJICHUS, HaOII0JeHHE,
HKCIEPUMEHT, MOJEeJb, TMIIOTE3a, €IAWHUIBI (U3MUECKUX BEIWYHH, aToOM, MOJIEKyIa,
arperaTHbIe COCTOSIHHS BelmiecTBa (TBEPAOE, >KHAKOE, Ta3000pa3HOE), MEXaHHYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEPAaBHOMEPHOE, NpSIMOJIMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOIMass cuia, aedopmarus (ympyras, IUIacTHYEcKas), HEBECOMOCTD,
cooOIaoIuecs Cocybl;

paznuyath sBieHuS (quddy3us, TEIUIOBOE NBI)KCHHE YAaCTHI] BEIIECTBAa, PaBHOMEPHOE
JIBUKEHHE, HEpaBHOMEpPHOE JABW)KCHHE, WHEpIMs, B3aUMOJACHCTBHE TeJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BPALLECHHUs, Iepeada JaBiIeHUs TBEPABIMU TEIaMH,
KHUAKOCTAMU M Ta3amMH, aTMmocepHOe [aBiieHue, IUIaBaHHe Tell, MpeBpalleHus
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MEXAHUUYECKOM PHEPIHM) IO ONHCAHUIO UX XApPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DU3MYECKHX SBJICHUH B OKpYXKAIOIIEM MHpE, B
TOM 4YHuclie (U3UYECKHe SBICHHUS B MPUPOJE: NPUMEPHI JBWKCHHUA C pa3IMUHBIMU
CKOpOCTSIMH B JKUBOM 1 HEKUBOW MIPUPOJIE, NEHCTBUE CUIIbI TPEHUS B IPUPOIE U TEXHUKE,
BIIMSIHAE aTMOC(EPHOTO JaBJICHUS Ha XUBOW OPraHW3M, IUIABAHUE PHIO, pbIYard B Tele
YyejoBeKa, IpPU OSTOM MEPEeBOAUTh IPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJICIATh
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh M3YUEHHbIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIOJB3Yd (pU3HMUecKue
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC TeJla, CUJIA TPEHHUS, JaBleHHE (TBEPIOTO
TeJa, XKUAKOCTH, Ta3a), BBITAJIKMBAIOIIAS CUJIA, MEXaHU4YecKast paboTa, MOLIHOCTb, IUIEY0
CHUJIBI, MOMEHT CHJIBI, KO3((UIIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETUYECKAs U
NOTEHIMAJIbHAs SHEPrus), IpU ONUCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICH
UCIOJIb3YEMBIX BEIMYMH, UX 0003HAUYEHHUS U €IMHUIBI (PU3NYECKUX BEJINYUH, HAXOJIUTH
(dopMyInbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYIMMH BeIUYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYNH;

XapakTepu30oBaTh CBOMCTBA Tell, (PU3NYECKHUE SBJICHMS U MPOLECCHI, UCIOb3Yys MpaBHiia
CJIOKEHUS cWJl (BIOJIb OJHOW mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHS pbiuara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHECHUS
MEXaHUYECKOM »HEpPruu, IpU OSTOM J1aBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE
CBSI3HM, CTPOUTh OOBACHEHHE W3 1—2 JIOTMYECKUX IIAaroB ¢ OMOpPOW Ha 1—2 WM3Yy4EHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3agadud B 1-2 JeHCTBUS, WHCIONB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBarOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJM3a YCIIOBHS 3aJlauM 3allUChIBATh
KpaTKOE YCIIOBUE, MOJCTABIATh (U3MUECKUE BEIMYMHBI B (QOpPMYJIbl U TPOBOAUTH
pacy€Tbl, HAXOUTh CIIPAaBOYHbBIE JaHHBIE, HEOOXOAUMBIE JUIS PELICHUs 3a/1a4, OLIEHUBATh
PETUCTUYHOCTD OJTyYEeHHON (PU3HUECKON BEINYMHBL;

pacrio3HaBaTrh poOJIEeMbl, KOTOPbIE MOXHO PELIMTh IPU HOMOIIU (PU3MUECKUX METOIOB, B
ONHCAaHUM MCCIENOBAHUS BBIACHATH MPOBEPSEMOE MPEAINONIoKeHHe (THUIOTE3Y),
pa3nuyaTth M MHTEPIPETUPOBATH MOJYYEHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B XOJe
OIBITA, JIENATh BBIBOJIBI I10 €70 PE3yNIbTaTaM;

MIPOBOAMTD OMBITHI IO HAOJIOIEHNIO (PU3NUECKUX SBIEHUHN WK (PU3MUECKUX CBOICTB Tel:
dbopMynupoBaTh  MpOBEpsieMble  MPEANOJIOKEHMs,  coOupaTh  YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIbITa U (POPMYIUPOBATH BHIBOJIBI,
BBITMIOJIHATH MPSIMbIE U3MEPEHMsI PacCTOSHUS, BPEMEHHU, MAacchl Tesa, 00bEMa, CHIIBI U
TEMIEPATYpbl C HCIOIb30BAaHUEM AaHAJOTOBBIX M HHUQPPOBBIX NPHOOPOB, 3aNMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM aOCONIOTHOM MOTPETHOCTH U3MEPEHUH;
IIPOBOAMTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYMHBI OT JPYroM ¢
HCIIOJIb30BaHUEM MPSMBIX H3MEPEHHH (3aBUCMMOCTH IYTH PABHOMEPHO JIBHXKYILLIETOCs
Telna OT BPEMEHHU ABW)KECHHS Tella, CHIIBI TPEHUS CKOJBXEHMs OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEM TEI W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIN
CONPUKOCHOBEHMSI TEJ, CHUJIBl YNPYrOCTH OT YJIMHEHUS MNPYKUHBI, BBITAJKUBAIOIIEH
CHJIBI OT 00BEMA NOTPYKEHHON YaCTH TeNa U OT MJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH IJIaBaHUs TET,
YCIIOBHI paBHOBECHUsSI pbhluara W OJOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Yy4E€OHOTO
UCCIIEIOBaHMs, COOMPATh YCTAaHOBKY M BBIMOJIHATh U3MEPEHUS, CIEAYs MPEIOKEHHOMY
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Iany, (UKCUPOBATh PE3yIbTAaThl MOJYYEHHONH 3aBUCUMOCTH (PU3MUECKUX BEJIHYUH B
BUJEC IPEUIOKEHHBIX TaOmul M TrpaduKoB, JAejdaTh BbIBOJABI [0 pe3yibTaTaM
UCCIIEIOBAHMSI;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHHUS (U3MUECKUX BEJIMYMH (IUIOTHOCTh BEILECTBA
KHUJIKOCTM M TBEPHOrO Tela, CUIa TPEHHUS CKOJIbKEHHs, JlaBI€HHE BO3/AYyXa,
BBITJIKMBAIOINAs CUJIA, EHCTBYIOIIAs HA TOTPYKEHHOE B JKUAKOCTH TENO, KOdPPHUIMEHT
IIOJIE3HOTO JIEHCTBHS IIPOCTBIX MEXAHU3MOB), CIEysl NMPEAJOKEHHON MHCTPYKLIMHU: MPU
BBITIOJIHEHUH U3MEPEHUl coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH
3HA4YEeHUE UCKOMOMW BEJIMYMHBI;

coOmoaTh MpaBWja TEXHUKW Oe3omacHOCTH Tpu  pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh PUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECs COCY/bl, OapOMeTp, phblyar, NOJABMXKHBIA U HENOABHKHBIN
0JI0K, HAKJIOHHAs IJIOCKOCTb;

XapaKkTepu30BaTh NPUHLUIBI J€HCTBUS U3yYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOUCTB
C ONOpoH Ha WX OmNMCaHUsA (B TOM 4MCIE: MOJAUIMIIHUKH, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETp, BBICOTOMEp, IOPLIHEBOM HAcoC, apeoMerp),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MUYECKHX SIBICHHA W HEOOXOAMMBbIC (PHU3MUECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH NpUMEpHl (HAXOAUTh HH(OpPMALMIO O MpUMEpPax) MPaKTUYECKOrO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM KH3HU JJs oOOecreyeHus
0e30macHOCTH IpH  oOpallleHMH ¢ [OpubopaMM U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHsI 3[J0OPOBbS M COOJIIOJICHHSI HOPM HKOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHopManuu B VIHTepHETE B COOTBETCTBUHM C
3a/laHHBIM TOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIMXCS 3HAHUM M MyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIACNATH MH(OpPMAIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOM
WJIH MOKET OBITh HEIOCTOBEPHOI;

UCIOJIb30BaTh TPU BBINOJHEHUM YYEOHBIX 3aJaHUH HAy4YHO-TIONYJSIPHYIO JINTEpaTypy
(Gu3M4ecKoro cojiepKaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMyl KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus HHQOpMAIMM U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
MCTOYHUKOB HMH(pOpManUu (U3NYECKOTO COJEp’KaHUs, B TOM UHUCIE NyOIMYHO AenaTh
KpaTKhe COOOLIeHHS O pe3yibTaTaX MPOEKTOB WJIM y4eOHBIX HMCCIIEOBAHUM, MPU ITOM
rPaMOTHO  HCIIOJIb30BaTh  M3y4YEHHBIH MOHATHMHBIN  ammapaT Kypca  (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;

IPU BHINOJHEHUH Y4eOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeneisTh O00s3aHHOCTU B
rpynmne B COOTBETCTBMM C MOCTABJIEHHBIMU 33JauyaMu, CJIEIUTh 3a BBHIMNOJHEHHEM IUIaHa
NecTBUM, aJeKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TIPYIIIHI,
BbICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHmy oOydenuss B 8 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IMOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBa, KpPUCTAIMYECKHEe U aMop(HBIe Tena,
HACBILICHHBIA M HEHACBHIECHHBIM Iap, BJIAXXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSA
DHEPIHUs, TEIUIOBOM IBUTATENIb, DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE
110JI€, IPOBOIHUKH U AUAJIEKTPUKH, TOCTOSHHBIM JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pa3iauyaTh SBJIECHUS (TEIUIOBOE pACIIMPEHHE M C)KaThe, TeIUloNepesada, TEMIoBOe
paBHOBECHE, CMauMBaHUE, KaIIWUIAPHBIC SIBJICHUS, UCIIAPEHUE, KOHICH AU, IIaBJICHUE,
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Kpuctauin3auus (OTBEpleBaHUE), KHUIIEHUE, Temionepeaadya (TEIIONpPOBOAHOCTb,
KOHBEKIMsI, W3JIydeHHE), SJIEKTpU3alMs TeJ, B3aUMOICHCTBUE 3apsijioB, ACHCTBUS
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHWE, B3aUMOJIECHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOT'O 1OJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKLUS) [0 OMMCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOUINX JaHHOE (PU3NYIECKOE
ABJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DM3MYECKHX SBJICHUH B OKpYXKAIOIIEeM MHpE, B
TOM 4Hclie (PU3NYECKHE SIBICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KalMILISIPHBIC
ABJICHUS B IPUPOJIE, KPUCTAJLIBI B IPUPOAE, usinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKUe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHETra, HJIEKTPUYECKHE SIBICHUS B
aTMocdepe, NIEKTPUUYECTBO JKUBBIX OpPraHU3MOB, MAarHuTHOe Mosie 3emiu, Jpeid
IIOJIFOCOB, POJIb MarHUTHOTO MOJIA Ul JKU3HU Ha 3eMJle, MOJIIPHOE CUSHUE, NPU ITOM
NEPEeBOJIUTh IMPAKTHUUECKYIO 3ajjauyy B Y4eOHYIO, BBLAEIATH CYLIECTBEHHbIE CBONCTBA
(mpu3HaKy) PU3NYECKUX SIBIICHUH,

OIKCBIBATh M3YyUEHHbIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIOJB3Yd (pU3HUECcCKue
BEJIMYMHBI (TemIeparypa, BHYTPEHHsSI SHEprus, KOJMYECTBO TEIUIOThI, YJelIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YAENbHAs TEIJIOTa IUIABJICHUS, YJAEJIbHas  TeIIoTa
napooOpa3oBaHMs, YyjAedbHas TEIJIOTa CrOPaHUs TOIUIMBA, KO3(PPULIUEHT MOJIEe3HOro
JEHCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3]yXa, 3JEKTPUUYECKUI
3apsj, CWJIa TOKA, JIEKTPUYECKOE HAIPSLDKEHUE, CONPOTHUBIIEHUE IIPOBOJHMKA, YICIBHOE
COINPOTHBIIEHUE BEILIECTBA, padoTa U MOIIHOCTh 3JEKTPUUYECKOr0 TOKa), IPU OMHCAHUU
NPaBUIbHO TPAKTOBAaTh (PU3MUECKUH CMBICT HCIOJIb3YEMbIX BEJIWYHMH, O0O3HAYEHUS U
eIUHUIBl  (U3NYECKUX BEIUYMH, HAXOOUTh (OPMYNBI, CBS3BIBAIOUINE JTaHHYIO
¢u3nUecKyr0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOMTH TpapUKH H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SIBICHUS U MPOLECCH, UCIIOJIb3YsI OCHOBHbBIE
IIOJIO)KEHUSL  MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELECTBA, IPHUHLIHUII
CYTEPIIO3UITNH TI0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsAna, 3aKkoH Oma
JUIsl ydacTKa Lienu, 3akoH J[xoyna—JIeHna, 3akoH coXpaHEHMs DHEPTHUH, IIPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMATHUECKOE BbIPAXKEHHUE;
O0BSICHATH (PU3NYECKHE MPOLECCHl M CBOMCTBA T€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHxX IIaroB ¢ omopoil Ha 1—-2 M3yueHHBIX CBOMICTBa
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3adauyd B 2-3 JEMCTBHS, HCHONB3YSd 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJM3a YCIIOBHS 3aJlauM 3allMCBhIBATh
KpaTKOE YCJOBHE, BBISBIATH HEJOCTATOK NaHHBIX U pEHIeHMs] 3aJlaud, BBIOMpATh
3aKOHBI ¥ (hOpMyITBI, HEOOXOUMBIE Ul €€ pelIeHHs, TPOBOAUTh PAacuEThl M CPABHUBATH
MOJIyY€HHOE 3HauUeHue (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBarh MpoOJIEMBbI, KOTOPbIE MOYXHO PELIMTh MPU MOMOIIU (PU3UUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAaHUE HCCIEIOBAHUS, BBIACIATH IMPOBEPSIEMOE  IPEANOIOKEHUE,
OLICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUIN WK (PU3MUECKUX CBOMCTB Tel
(KanmuJUIpHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT ero oobéma, TeMnepaTypsl,
CKOPOCTH TIpOIlecCa OCTHIBAHMUS M HArpPEeBaHMs MPU W3IYYEHHUH OT ILIBETa H3JIydarolei
(morsyomaroeil) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPHI )KUJIKOCTH U
wionaad €€ IOBEPXHOCTH, JJIEKTPU3aLUA Tl M B3aUMOACUCTBHE DIIEKTPUYECKHUX
3aps0B, B3aUMOJECHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alllsl MAarHUTHBIX I10JIEH
IIOCTOSIHHBIX MAarHUTOB, JEWUCTBUS MAarHUTHOTO IOJII HA IIPOBOJAHMK C TOKOM, CBOMCTBA
AIIEKTPOMAarHuTa, CBOWMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OPMYIHPOBATH
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IpOBEpsIEMbIE MPEAIONOKEHHsI, COOUPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHuUS,
OIUCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BBIBOJBI;

BBINOJIHATH TPSIMBbIE M3MEPEHHSI TEMIIEpaTypbl, OTHOCHTEIBHOH BIAKHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpSOKCHUS C HCIIOJIB30BAaHUEM aHAJIOTOBBIX NPUOOPOB U JATUYUKOB
(Gu3n4ecKux BEIMYMH, CpPaBHHUBATh pE3yJbTaTbl M3MEpeHHH C y4€TOM 3aJaHHOH
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (hU3MUYECKON BEIMUYUHBI OT JPYroil c
UCIOJIb30BAaHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTUBIIEHUS IIPOBOJIHUKA OT €ro
JUIMHBL, TUIOMIAIM TIONEPEYHOr0 CEYEHUs W YACNBHOIO CONpPOTHBIICHUS BEIIECTBA
IPOBOJHHUKA, CHJIbl TOKA, UIYIIErO Yepe3 IPOBOJHHUK, OT HANPSDKEHUS Ha MPOBOJHUKE,
UCCIICIOBAaHUE TIOCJIEJOBATEIILHOTO W MapajuleIbHOTO COCIMHEHUN MPOBOIHHUKOB):
IUIAHUPOBaTh MCCIEIOBAaHUE, COOUPATh YCTAHOBKY U BBIIOJHATH H3MEPEHMs, CIEenys
NPEUIOKEHHOMY TUTaHy, (PUKCHpPOBATh PE3YJbTaThl MOJYYEHHOH 3aBUCHMOCTH B BHJIE
TaOIMI U TpadUKOB, A€TaTh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BAHHUS;

NPOBOJIUTh KOCBEHHBIE HM3MEpPeHHS (U3UYECKHX BENWYMH (yAETIbHAs TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBJICHUE TMPOBOAHHMKA, PadOTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA):
IUIAHUPOBaTb  WU3MEPEHHUs, COOMpaTb OSKCIEPUMEHTAJIbHYIO  YCTAHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYEHNE BEITUUNHBL;

coOioaTh IpaBWja TEXHUKH Oe3omacHOCTH IHpu  pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOWUCTB
C OIOPOM Ha UX ONMCaHUs (B TOM YHCJIE: CUCTEMA OTOIJICHUS IOMOB, TUTPOMETP, ITapoBast
TypOuHa, amIiepmerp, BOJITMETD, CUETUNK AIIEKTPHUYECKON SHEPIHH,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelbHble AIEKTPONPUOOpPHl  (TpUMEpHI),
DIIEKTPUUYECKUE TPETOXPAHUTENH, OJIIEKTPOMArHUT, OAIIEKTPOABHUTATENb ITOCTOSHHOTO
TOKa), MCIOJB3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOIUMbIE
¢du3nUeckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA U MU3MEPUTENIbHBIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHUs, OJJEKTPOCKOI, pPEOCTaT), COCTaBISATh CXEMBI
AIIEKTPUUYECKUX LIeTell ¢ Mocae10BaTeIbHbIM U MapauIeIbHbIM COSMHEHUEM DIIEMEHTOB,
pa3nuyasi yCIOBHBIE 0003HAYECHUS JIEMEHTOB JICKTPUIECKUX LIETIEH;

OPUBOAUTH TNpUMeEphl (HAXOAUTh HMHPOPMALMIO O TpUMepax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUYECKMX 3HAHUH B MOBCEAHEBHOM KM3HM M oOecreueHHs
0e30MacHOCTH TNpu OoOpalleHHH ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpPaHEHHMsI 3[J0POBbs M COOJIIOIEHUSI HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKpYXKaroIei
cpene;

OCYILECTBIIATh NOUCK MH(pOpManMu (puznyeckoro conaepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUA M MYTEM CpaBHEHHs JONOJHHUTENbHBIX HMCTOYHHKOB BBIJCIATH
WH(POPMAIINIO, KOTOPAst SBIISIETCS MPOTUBOPEUNBON MITH MOKET OBITH HEIOCTOBEPHOM;
UCIOJIb30BaTh MU BBHIMOJHEHUM YYEOHBIX 3aJJaHUN HAYYHO-TIONYJSIPHYIO JIMTEpaTypy
($u3MUecKoro cojepKaHus, CIpaBOYHbIE MaTepUalIbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMi  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpMAIMH W3  OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTb COOCTBEHHbIE NHUChbMEHHBIE M KpaTKWe YCTHbIE COOOLIeHus, 00001mas
UH(POPMALIMI0 U3 HECKOJbKHUX HCTOYHHUKOB (DPU3MUECKOrO COAEp)KaHUSA, B TOM 4YHCIE
NyOJIMYHO TPEACTABIATH Pe3yIbTAaThl IPOSKTHOM MM UCCIIE0BATENILCKOM 1A TebHOCTH,
IPU 3TOM TPaMOTHO HKCIIOJB30BaTh M3YYCHHBIH MOHATUHHBIN ammapar Kypca (Qpu3uKw,
COIIPOBOKJATh BBICTYIIJICHHE NIPE3CHTAINEH;
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0Py BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIENOBaHMNA (PU3UUYECKUX MPOIECCOB
pacripenenate 00sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IIOCTABJICHHBIMH 3a/la4aMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IUUIAHA IEHCTBUN U KOPPEKTUPOBATH €r0, aIeKBATHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIIbl, BBICTPAaUBaTh KOMMYHHUKaTHUBHOE
B3aMMO/IEIICTBHE, IPOSBIIASA TOTOBHOCTh pa3periaTb KOH(QIUKTHI.

K konHmy oOydenuss B 9 kiacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJB30BaTh IOHATHS: CUCTEMa OTCY€Ta, MarepuajbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTro JBWXKEHUs, Aedopmarus (ympyras, MiacTUdeckas),
TPEHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPETPY3KU, UEHTP TAKECTH,
a0COIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUUYECKUE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JAJIbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUS
U TIOTJIONIeHUS, anb(a, 0eTa- U TaMMa-U3Ty4eHus, U30TOIbL, SAepHasi JHEPreTHKa,
pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHEWHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBU)KEHUE, CBOOOAHOE MaJCHUE TeJl, paBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE JIBIKEHUE, KOJIeOaTeTbHOe
JBIDKEHUE (3aTyXaloIIUe M BBIHYXKJICHHBIE KOJICOaHUsI), PE30HAHC, BOJHOBOE JBUKECHUE,
OTpa)KE€HUE 3BYKA, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
[I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jIokKeHHE OeNoro CBeTa B CIIEKTP U CIIOKEHUE
CIEKTPaJbHbIX  LBETOB, JIUCIIEPCUSA  CBETA, €CTECTBEHHAs  PAaJMOAKTUBHOCT,
BO3HUKHOBEHUE JIMHEHYAaTOro CIEKTpa M3JIyYE€HHs) [0 OIUCAHUI0 MX XapaKTEpHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE,
pacrio3HaBaTh TPOSIBICHUE M3YYEHHBIX (DU3UYECKUX SIBIICHUW B OKpyKaromem Mmupe (B
TOM uucie (U3NUECKHE SBJICHHUS B MPUPOJIC: NMPWIMBHI U OTIUBBI, JIBIDKEHUE TUTAHET
ConHeYHOU CcHUCTEMBbI, PEAKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCHPHITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICCHHE, CEMCMHUYECKHE BOJHBI, I[yHAaMH, 53XO0, IBE€Ta TeJ,
ONTUYECKHWE  SBIEHUS B  TpPUPOJE, OHMONOrMYecKoe  JCWCTBHE  BUAMMOTO,
yIbTPahHOIETOBOTO U PEHTTEHOBCKOTO U3JTYUCHHUM, €CTECTBEHHBIN PaJIMOaKTUBHBIN (DOH,
KOCMHUYECKHE JyYd, PaJAHMOAKTUBHOE H3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
paIuOaKTUBHBIX HW3JIYYCHHH Ha OpPraHu3M 4YeJlOBEKa), NpH JITOM TIEPEBOJUTH
MPAKTUYECKYIO0 3a/adyy B Yy4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWMCTBA (MIPU3HAKU)
(bu3NYECKUX SIBICHUM;

OTKCHIBATh M3YYEHHBIE CBOWCTBA Teld M (U3MUYECKHE SIBICHUS, UCTOIB3ys (U3MUECKUe
BENTMYUHBI (CPEIHSsI WU MTHOBEHHAas CKOPOCTh TeJla TPH HEPaBHOMEPHOM JBHIKEHUH,
YCKOpEHHE, NIEpEMENICHUE, MTYTh, YTI0Basi CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHHUs, BEC Tela, UMIYJIbC Tela, UMIYIbC CHJIBL,
MeXaHu4YecKas padoTa W MOIIHOCTh, MOTECHIMATbHAS JHEPTUs TeNa, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, TOTCHI[MAIbHAS DHEPrus CXKATOH MPYXKUHBI, KUHETHYECKas
DHEprus, MoJHAs MEXaHWYeCcKasi YHEprusi, MepUo M 4acToTa KojleOaHui, JJIMHA BOJHBI,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIICHUS Cpebl), TpU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (UIUUYECKUH CMBICT HCIOJB3YyEeMBbIX BEIUYHH,
0003HaYCHHsS] M E€AUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIINE
JTAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU BETUYMHAMH, CTPOUTH TpadKH U3YICHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBIECHUS M MPOLECCHI, MCIONb3Yys 3aKOH
COXpAHEHHUsI PHEPTUHU, 3aKOH BCEMHUPHOrO TATOTEHHUS, MPUHLMI CYNEPIO3UIUN CHUJ,
MPUHUUIT OTHOCUTENBHOCTH [anwies, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA,
3aKOHBI OTPAXKEHUS U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAaCCOBOTO
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YrCeN MPHU SIEPHBIX PEaKIHIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

O0BSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIHii
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIIaroB C OMOPOW Ha 2—3 M3YyYECHHBIX CBOMCTBA
(bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiaTh pacyéTHbie 3agaun (onmUpawinMecss Ha CUCTeMy M3 2-3 ypaBHEHHIl),
UCIOJNIB3YSl 3aKOHBI M (OPMYJbI, CBS3bIBAIOIIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE
aHalM3a yCJOBUS 3aJaud 3allUCBhIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIOIIUE HIIU
U30BITOYHBIC JITAHHBIC, BBIOMPATh 3aKOHBI U (QOPMYJbI, HEOOXOAMMBIE ISl PEIICHUs,
NPOBOJUTH PAcUYEThl U OIICHUBATH PEATUCTHYHOCTh MOJTYYEHHOTO 3HAYeHUS (HU3NIECKOM
BEJIMYUHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEUINTH MPHU MOMOIIU (PU3NIECKUX METOJIOB,
UCTIONB3YSl  ONMHMCAaHUE UCCICNOBAaHMS, BBLACIATH IPOBEPSEMOE  IPEIINOJIOKECHHE,
OLICHUBATh MPABWJIBHOCTh TOPSAKA TPOBEACHUS HCCIECIOBAHUS, JeJaThb BBIBODI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB,;

MIPOBOAMTD OIBITHI 110 HAOIOICHUIO0 (PU3NYECKUX SBICHUM WK (PU3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAHEHUS HSHEPIUH, 3aBUCHUMOCTD
nepuoAa KoyiebaHuil MPy>KMHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTh OT aMIUIUTYIbl MajbIX KOJICOaHWH, MPSIMOIUHEHHOE pPaCIpOCTpaHEHUE
CBETa, pa3joKeHUe Oeoro cBeTa B CIEKTP, M3yUYEeHUE CBOWCTB M300paXeHHsI B IJIOCKOM
3epKajie W CBOMCTB M300pakeHUsi TpeaMeTra B coOuparolieil JMH3e, HaOIoJeHue
CIUIONIHBIX M JIUHEHYAThIX CIIEKTPOB M3JIYUYEHHUA): CAMOCTOSTENIbHO COOUPATh YCTAHOBKY
3 M30BITOYHOTO Habopa OOOPYIOBaHUS, ONHWCHIBATH XOJ| ONBITa M €ro pe3yJbTaThl,
(GbopMyIUPOBATh BHIBOJIBI;

OPOBOJIUTH TMPU HEOOXOJUMOCTH CEpUI0 MpPSIMbIX H3MEPEHUH, OIpeness cperHee
3Hau€HUEe u3MepsieMol BeNU4YMHBI ((OKYCHOE pacCTOSIHHME COOMparolel JIMH3bI),
000CHOBBIBAThH BHIOOP CrIoco6a nu3mMepeHus (I3MEpUTEIHLHOTO MPHO0pa);

NPOBOJUTHh HCCIEJOBAaHUE 3aBHUCHUMOCTEH (U3UYECKUX BEIUYMH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCHMOCTh ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBM)KCHUU
0e3 HavaJgbHOW CKOPOCTH, Mepuoja KoieOaHW MaTeMaTHYeCKOro MasTHHUKA OT JIJIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaKEHHs CBETa OT yIjla MaJeHHus W yrila TMPEIOMIICHHS OT
yria TaJeHus): TUIAaHHUPOBATh HCCIEIOBAaHUE, CAaMOCTOSTENIbHO COOMPATh YCTaHOBKY,
(UKCUpPOBATh PE3yabTaThl TOJTYYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEIHMYMH B BHJIE
TabNIuIl ¥ TpauKOB, IeJaTh BEIBOJBI IO Pe3yIbTaTaM HUCCIIECIOBAHUS;

MIPOBOJMTh KOCBEHHBIC W3MEPEeHHs] (PU3NYCCKUX BEIWYMH (CPEIHSS CKOPOCTh W
YCKOpPEHHE Tela TPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO TTaJCHHS,
KECTKOCTh TPYKUHBI, KOIPPUIIMEHT TPEHUS CKONBXKEHHUs, MeXaHWueckas padbora u
MOIITHOCTh, YaCTOTa M MEPUOJ KOJIEOAHNH MaTeMaTHYeCKOTO M MPYKUHHOTO MasTHUKOB,
ONTHYECKasl CHJIa COOMPAIOIIEH JIMH3bI, PAJAMOAKTUBHEIN (DOH): MIaHUPOBATh U3MEPEHUS,
cOOMpaTh AKCHEPUMEHTAIBHYI0 YCTaHOBKY ¥  BBINOJHATH HM3MEPEHHsS, CIEeIys
MPEUIOKEHHOW WMHCTPYKIMM, BBIYUCIATH 3HAUY€HHWE BETUYMHBI W aHAIH3UPOBATH
MOJTyYCHHBIC PE3YIIBTATHI C YIETOM 3aJJaHHOM MOTPENTHOCTH U3MEPECHUH;

coONrofaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢ JabopaTOpHBIM
o0opynoBaHuEeM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJENel: MaTepralbHas TOUKa,
a0COIOTHO TBEPMOE TEJO0, TOUEUHBIN UCTOYHMK CBETA, Jy4, TOHKas JIMH3a, [JIaHeTapHas
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX yCTPOMCTB
C OMOpPOM Ha UX OMUCAHUS (B TOM YHCIIE: CIUAOMETP, JAaTUUKU MOJO0KEHHSI, PACCTOSHUS U
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YCKOpEHHUsI, pakeTa, 3XOJOT, OYKH, MEPUCKOI, (oToammapar, ONTHUYECKUE CBETOBOHI,
CIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHMS O CBOMCTBax
(bu3nUecKux sSBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpPHU PEUICHUH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMBI Ui MOCTPOSHHS HM300paXEHUH B IIOCKOM
3epKajie ¥ coOuparoLel J1H3e;

OPUBOAUTH TNPUMEPHl (HAXOAWTh HMHPOPMALMIO O TpUMEpax) MPAKTUIECKOTO
UCTIOJIBb30BaHUS (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM KHM3HHM s OOecreueHHs
0e30macHOCTH IpH  OoOpallleHMH ¢ [OpubopaMM U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpPaHEHHsI 3[J0POBbS M COOJIOIEHUSI HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYXKAroIei
cpere;

OCYIIECTBIISITh MOWCK WHpopManuu  (Qu3uueckoro coaepkanuss B HMHTepHere,
CaMOCTOSITENIbHO  (OPMYIIHUPYsl TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEICIICHHUS
JIOCTOBEPHOCTH IIOJIyYU€HHOH HHGPOpPMALlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUN W
JIOTIOJTHUTEIIHHBIX UCTOYHUKOB,;

UCIOJIb30BaTh MPU BBINOJHEHUM Y4YEOHBIX 3aJJaHUH HAy4YHO-TIONYJIPHYIO JIMTEpaTypy
($U3NIECKOro CoAep)KaHus, CIPaBOYHBIE MaTEpUAIIbI, peCypchl ceTu VMHTepHeT, BiajeTh
npuéMaMM KOHCHEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMM M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIC NMMCbMEHHbBIE U YCTHBIE COOOILEHHUSI Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX ~ HMCTOYHHMKOB  (PU3MUECKOro  coAep)KaHMsl, MyOJIMYHO IPEeCTaBIsATh
pe3yabTaThl MPOCKTHOW MIIM HMCCIEN0BATENBCKON AEATENBHOCTH, NP ITOM TPAMOTHO
UCMOJIb30BaTh M3Y4YEHHBIM MOHATUIHBIN ammapaT H3y4aeMoro paszena (U3MKH U
COIIPOBOXKIATh BBICTYIUICHHE TIpE3eHTAMEl ¢ y4€TOM OCOOSHHOCTEW ayAuTOpUHU
CBEPCTHHKOB.
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

pasinyaTh SBJICHHS 110 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE PU3NYECKOE SIBJICHUE

pacrio3HaBaTh MPOSBJICHWE HM3YYCHHBIX  (PU3MUECKUX  SBICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hciie (u3ndeckue SBICHUS B MPUPOAE, MpU
TOM TMEPEBOJAUTH MPAKTHUECKYI0 337adyy B Y4eOHYIO, BBIJICIATH
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

1.4

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN W (DM3MUYECKHE SIBICHUS, HCIIOIb3YS
¢u3nyeckue BEIUYMHBL, TPU  ONHMCAHUU IPABWIBHO  TPAKTOBATh
(bU3NYEeCKU CMBICI HCIIOJIb3YEMbIX BEJTMYMH, X 0003HAUYCHUS U CIUHUIIBI
(Gu3M4YeCKUX BEIMYUH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIIUE JTAHHYIO
(Gu3MYECKyI0 BEIMYMHY C JPYTMMM BEIMYMHAMHU, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEN (prU3MUeCKUX BEINYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie ABJICHUSA W TIPOLECCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, npu O9TOM  JaBaThb CJIOBCCHYIO
(bOpMy.TIHpOBKy 3daKOHA U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM UYHUCIIe
U B KOHTEKCTE CHUTyalluil IPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUThH 00bsCHEHHE u3 1 — 2
JIOTUYECKUX IIaroB ¢ Ornopoi Ha 1 — 2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacuéTHele 3agaud B | — 2 NEHCTBUS, MCIONB3Yys 3aKOHBI U
dbopmynbl, CBS3BIBAONIME (U3MUECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJaud 3allUCBIBATh KPATKOE YCIIOBHE, MOJICTABIATh (U3NUECKUE
BEJIMYMUHBI B (OPMYJIBI U TPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIE
JaHHbIe, HEOOXOUMbIe JJIsi pelieHHs 3ajlady, OLIEHUBATh PEATUCTUYHOCTD
MOJIyY€HHOM (pU3NUeCcKON BETMUHNHBI

pacrio3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXXHO PpELIMTh TPH OMOIIH
(bu3MYECKUX METOJIOB, B ONMCAHUU UCCIIEI0OBAHUS BBIACIATH MPOBEPSIEMOE
IIPENIIONIOKEHNE (TUIIOTE3Y), pa3jinyaTh U UHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ynbTaT, HaXOAWTh OUIMOKM B XOJI€ ONBITA, JENaTh BBIBOJABI MO €ro
pe3yJipTaTam

1.9

MPOBOAWTHh OMBITHI TIO0 HAOMIOACHUI0O (PU3UYECKUX SBICHUN WK
(bU3UIECKUX CBOMCTB TeN: dbopmMyIupoBaTh MIPOBEPSICMbBIC
MPEIOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHUA,
3aIMCBIBATh XOJI OIBITA M (DOPMYITHUPOBATH BHIBOIBI

1.10

BBIIIOJHATE MPAMBIC H3MEPCHHA C HCIIOJIB30BAHHEM aHAJIOIOBBIX M
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1.11

1.12

1.13

nupoBBIX TPUOOPOB, 3aMKUCHIBATH IMOKa3aHUS NPUOOPOB C YIETOM
3aJJaHHOI a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MIPOBOJIUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYECKON BEIMYMHBI OT
IpYrol C HCIOJIB30BAHMEM IPSMBIX M3MEPEHUH, YYacTBOBaTbh B
IUTAHUPOBAaHUM ~ Y4eOHOTO  MCCIEJOBaHUS, COOMpaTh YCTaHOBKY U
BBINOJIHATh HM3MEpPEHUs], Cleqys MpeUIOKEHHOMY IIIaHy, (pUKcHpOBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKMX BEIMYMH B BHJC
IIPE/UIOKEHHBIX TaOJML M TIpadUKOB, JI€NaTh BBIBOJBI 10 pE3yJbTaTam
UCCIICIOBAHU

IIPOBOJIUTh KOCBEHHbIE HU3MEpEHUs (PU3MUECKUX BEJIUYMH, Cleays
NPEUIOKEHHOW WHCTPYKLMHU: TIPU BBIOJHEHUHM HW3MEpEeHUil cobupartb
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHUE HCKOMOU
BEJINYUHBI

COOJTFOIaTh TPaBHJIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHBIM
00opynoBaHUEM

1.14

yKa3bIBaTh MPUHIMIIBI ACUCTBHA MPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh IMPHHLOWIBI  JCHCTBUS  HM3YyYCHHBIX MNPHOOPOB U
TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMHCAHHS, UCIIONIB3YS 3HAHUS O
CBOWCTBaX (PM3MYECKUX SIBICHUH M HEOOXOIMMbIe (hU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOIUTH  TPUMEPbl  (HaXOAWTh  WHPOPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIONB30BaHUA (U3UUECKUX 3HAHUA B TOBCEIHEBHOU
KHU3HM 1751 o0ecrieyeHns 0€30MacHOCTU MpU OOpallleHHuH ¢ mpudopaMu U
TEXHUYECKHMHU YCTPONUCTBAMH, COXPAHEHHUS 3I0POBbSI U COOITIOICHUSI HOPM
9KOJIOTMYECKOr0 MOBEAEHUSI B OKpYXKaroLIel cpenie

1.16

OCYILIECTBIATH OTOOp MCTOYHMKOB HHpopMmanuu B ceTu MHTepHeT B
COOTBCTCTBHH C 3aJJaHHBIM IMOUCKOBBLIM 3allpOCOM, Ha OCHOBC MMCIOIIUXCA
3HAaHUM W MYTEM CPaBHEHUsS Pa3IUMYHBIX HCTOYHHUKOB  BBIICIATH
nH(pOpMaIUI0, KOTOpas SBISETCA MNPOTUBOPEUYMBONM WM MOXKET OBITh
HEJIOCTOBEPHOMI

1.17

HCIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 33JaHUM HAYyYHOIOMYJSPHYIO
JIUTEpaTypy GU3NUECKOTO COJepKaHuUs, CIIPAaBOYHbIE MaTepHalIbl, PECYPCHI
cetu VHTepHeTr, BiageTh NpUEMaMU KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIC U YCTHBIC COOOINEHHUs Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMau (HU3NYECKOTO COACPKAHUS, B TOM
quclie MyOIMYHO JIenaTh KpaTKUe COOOIIEHHUs O pe3ylbTaTaX MPOEeKTOB WK
y4eOHBIX HCCIIETOBaHMM, MPU 3TOM I'PaMOTHO HCMOJIb30BaTh M3YyUEHHBIH
MOHATHMHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
Mpe3eHTalnen

MPU  BBITIOJTHEHUH YYE€OHBIX TPOCKTOB W HCCIEAOBAaHUN pacrpeaeisaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMU 3aJa4aMu,
CIEIUTh 3a BBINOJIHEHWEM IUIaHA JICMCTBUM, aJEKBAaTHO OIICHWBATh
COOCTBEHHBI  BKJIaJ B  JACATENBHOCTb  TPYNIBI,  BBICTpPAUBATh
KOMMYHHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAs MHEHUE OKPYKAIOIINUX

8 KUIACC
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Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pas3iiniaTth ABJICHHUA IO OMUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, JECMOHCTPUPYIOIINUX JAaHHOC (bl/IBI/I‘IeCKOC SIBJICHUC

1.3

14

pacrmo3HaBaTh IPOSIBJIEHUE HM3YYEHHBIX  (PU3NYECKUX  SBJICHUI B
OKpPYKaloIlleM MHpE, B TOM 4uciie GU3MUYECKUE SBIICHUS B MPHUPOJE, NMPU
9TOM TEPEeBOAMTH NPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBLACIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) U3HUYECKUX SBIICHUI

OIMCHIBATh U3YYCHHBIE CBOWCTBA TeN M (PU3UUECKUE SBICHUS, HCIIOJIB3YS
¢usnyeckue BEIUYMHBI, IPU  ONUCAHUM IPABWIBHO  TPaKTOBATh
(Gu3NYeCKUi CMBICT MCTOJIB3YyEMBIX BEIMYUH, O0O3HAYCHHUS M EIUHUIIBI
(Gu3NYeCKUX BENIWYMH, HAXOAWUTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUecKUX BEINUUH

1.5

XapaKTCprU30BaTb CBOICTBa TCII, ¢)H3quc1<ne ABJICHHUA MW IIPOHCCCHI,
HCIIOJIb3YA HN3YUCHHBIC  3aKOHBI, npu 3TOM  OaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa 1 3allMChIBATb €I'0 MAaTEMATUUYCCKOC BBIPAXKCHHUC

1.6

OOBSICHATh (PU3MYECKHE IpPOLECChl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyaluH NPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBsicHeHMe u3 1 — 2
JIOTHYECKUX IIAroB C MOMOMIbI0 1 — 2 M3y4eHHBIX CBOWCTBA (PM3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacy€THble 3adauud B 2 — 3 JEHCTBUS, MCIONb3ys 3aKOHBI U
(bopMmyIbl, CBA3bIBAIOIIME (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHaln3a
YCIOBHs 3aJauyd 3aIlUChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIA pELIeHUs 3aJaud, BBHIOMpaTh 3aKOHbBI M (POPMYIIBL,
HeoOXonuMble [Uisl €€ pelleHHs, MPOBOAUTH pacu€Thl M CpaBHUBATH
MOJTy4YeHHOE 3HaYeHHe (PU3NUECKON BEJTMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

pacnio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO PpPCIIWUTL IIPpU TTOMOIIH
(1)I/ISI/I‘~ICCKI/IX MCTOHOB, HCIIOJB3Yys OIIMCAHHUE HCCICIOBAaHHA, BBIACIIATH
IpoOBEPACMOC  MPCAIOJOXKCHUC, OLOCHHUBATL IIPABUJIBHOCTH TIOpSAAKa
IMPOBEACHUA NCCIIECA0BaHMs, 1€JIaTh BIBOJbI

MPOBOAUTH ONBITHI 1O HAOMIOJAEHUIO (U3WYECKUX SBJICHUN WIH
¢buznIecKux CBOIICTB TEJ: dbopmynupoBaTh IIPOBEPSIEMBIE
MIPEINOJIOKEHUSI, COOMPATh YCTAaHOBKY U3 MPEUI0KEHHOTO 000pYA0BaHNUS,
OIMCBIBATH XOJ1 OIBITAa U (POPMYITUPOBATH BBHIBOIBI

1.10

BBIMOJIHATH MPSMbIE U3MEPEHUS C UCIIOIb30BaHUEM aHAJOTOBBIX IPUOOPOB
U JJaTYUKOB (PU3MYECKHUX BEIMYMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUN C
y4€TOM 33/1aHHON aOCOJIFOTHOW MOTPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEI0OBAHHE 3aBUCUMOCTH OJHON (PU3MUECKOW BETUYMHBI OT
Ipyroil ¢ HCIOJNBb30BAHMEM MPSAMBIX  HM3MEPEHUN:  IUIaHUPOBATH
UCCIIeIOBaHNe, COOMpPATh YCTAaHOBKY W BBIMOJHATH HW3MEPEHHUS, CIEys
MpeNoKEeHHOMY  ITUIaHy, (UKCHUpOBaTh  pe3yjibTaTbl  MOJYUYEHHOMU
3aBUCHMOCTH B BUJIE TaOJIUI] U TpaUKOB, IeJaTh BHIBOABI MO pe3ylbTaTaM
UCCIIEIOBaHUS
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1.12

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3NYECKMX BEJIUYMH: IUIAHUPOBAThH
U3MEpeHusi, coOuparh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  CIIEOys
IIPEUI0KEHHONW MHCTPYKLIMH, U BBIYUCIISATh 3HAYCHUE BEITMYMHbI

1.13

1.14

1.15

1.16

1.17

cOo0JII0/1aTh TIPaBIJIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opymoBaHueM

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OIOPOI HAa MX ONHMCAHUS, UCIONb3Yys 3HAHUS O
CBOMcTBax  (hM3MUECKUX SBICHUM W  HeoOXoaumble (u3HUECKue
3aKOHOMEPHOCTH

pacrio3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa U HU3MCPHUTCIIBHBIC
npuOOpbl MO cXeMaM M CXEMaTUYHBIM PHCYHKaM, COCTaBISITh CXEMBbI
AJIEKTPUYECKUX  LEMNEe ¢  MOCIEAOBATEIbHBIM W  IApaJUIEIbHBIM
COCTMHEHUEM JJIEMEHTOB, Pa3inyasi YCIOBHbIE OOO3HAYEHUS SJIEMEHTOB
BJIEKTPUYECKUX LIETIEN

NPUBOAWTH  TpUMEpHl  (HaXOOUTh  WHPOPMALUIO O  TIPUMEpPax)
IIPAKTUYECKOI'O HCHOJb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HH 7151 o0ecriedeHnsi 0e30MacHOCTH Mpu 00paleHny ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/10pOBbs U COOIIIOIEHUS] HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY’Kalollel cpeie

OCYIIECTBIISATh TOHUCK HH(pOpMammu (PHU3NIECKOrO CONEpKaHUS B CETH
WNHtepHeTr, Ha OCHOBE MMEIOLIMXCS 3HAHUW U MYTEM CpaBHEHUSA
JIOTIOTHUTEIHHBIX ICTOYHUKOB BBIJIEIATh HH(DOPMAIIHIO, KOTOPAsI SIBISICTCS
MIPOTUBOPEYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

1.18

1.19

1.20

9 KIIACC

WCIOJIb30BaTh MPHU BBHIMOJIHEHUN YYEOHBIX 3aJaHUi HAyYHO-TIOMYISPHYIO
TUTEPATypy PU3NIECKOTO COACPKAHWS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
cetu HWHTepHer; BIaAeTh MNpUEMAMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIMHN U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYT'YIO

co3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIEHUS,
0000mast wHGOPMAIMIO U3 HECKOJbKHUX MCTOYHUKOB (PU3UUYECKOTO
COJiep’KaHusi, B TOM UHCJIE MMYyOIWYHO TMPEACTaBIATh pPE3yIbTaThl
HpOCKTHOI\/JI 1501048 HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTH, IIPpU 3TOM I'paMOTHO
WCIONIb30BaTh M3y4YCHHBIH TMOHSATHUHHBIA ammapar Kypca (Qu3uKH,
COITPOBOKAATh BBICTYIIJICHUC HPGSGHTaIII/IGfI

IIpHU BBIIIOJTHCHHUN yqe6HBIX IMPOCKTOB H I/ICC.]'Ie)IOBaHI/Iﬁ CbI/ISI/I'-IeCKI/IX
IponeccoB pacupCACIATb 00S13aHHOCTH B rpymmne B COOTBETCTBUH C
IIOCTAaBJICHHBIMHU 3aJadaMi, CJICIAHUTH 3a BBIIIOJTHCHHEM IIJIaHa JIGﬁCTBHﬁ n
KOPPCKTHPOBATh ¢€ro, aJACKBATHO OLCHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD I'PYIIIEI, BBICTPAMBATh KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe,
MPpOABJIAA TOTOBHOCTD pa3pCllaTh KOH(l)J'II/IKTLI

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pas3iandaTh ABJICHUS 110 OMMCAHUIO X XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE
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OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (GUZNYECKOE SBIICHUE

13

14

1.5

1.6

1.7

1.8

1.9

1.10

pacrio3HaBaTh IIPOSIBJICHHE M3YyYEHHbIX (U3NYECKUX SBICHUI B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B IPUPOAE, NPH
TOM TEpPEeBOJUTH IPAKTHUECKYI0 3ajady B y4eOHYI0, BBLAEIATH
CyIIeCTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SIBICHUN

OMKCHIBATh U3YUYEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHHUS, UCIIONIb3Ys
¢u3nveckue BEIWYMHBI, MpPHU ONHMCAHUH MPABHIBHO TPAaKTOBAThH
(bu3nYeCKU CMBICI HUCIIOJIb3YEMbIX BEIMYMH, 0003HAUYEHUS U €IMHUIIBI
(¢U3NYeCKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bu3NYECKyI0 BEIUYMHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEITUYUH

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHHUS U IIPOLIECCHI,
WCIIONb3ysl WU3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CJIOBECHYIO
(bOpMYITUPOBKY 3aKOHA U 3aMMCHIBATH €I0 MATEMATUYECKOE BHIPAKEHHE

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallui  NPaKkTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBIISITH TIPUYMHHO-CIICAICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2 — 3
JIOTMYECKUX LIAroB ¢ IOMOIIBIO 2 — 3 U3Y4YEHHBIX CBOMCTBA (PU3HUYECKUX
SIBIICHHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacdy€THblC 3aha4dM (OmMMparolMecss Ha cucrtemy u3 2 — 3
YPaBHEHMI), UCIIOJIB3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOLIME (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUA 3aJa4d 3alMChIBATH KPaTKOE
yCIIOBHE, BBIABJIATH HEAOCTAIOLINE WM U30BITOYHbBIE JaHHbIE, BEIOUPATh
3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE JIJIS1 PELIEHUs], IPOBOJAUThH PACUEThl U
OLICHUBATh PEATMCTUYHOCTH IIOJIyYEHHOTO 3HAYeHHs (U3UUECKOil
BEJINYUHBI

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIIU
(GU3NYeCKUX METOJIOB, HCIONB3Ysl OIMCAHWE WCCIEIOBAHUS, BBIICIATDH
MpoOBEpsieMOe  TIPEIIOJIOKEHHE, OIEHUBAaTh MPABUIBHOCTh  TOPSIKA
MPOBEJCHHUS]  UCCIENOBAHMS, JENaTb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OTIBITOB

IOPOBOJUTH OMBITHI O HAOMIOJEHHIO (U3NYECKUX SBICHUA MU
(Gu3NYECKUX CBOWMCTB TE€JN: CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY U3
u30bITOYHOTO Habopa OOOPYZOBaHUS, OMHUCHIBATH XOJI OIBITA U €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

MPOBOJUTH TP HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEIEeIIsIst
CpelHee 3HAueHUEe M3MepseMON BenuuMHBl ((POKYCHOE paccTOosHHE
coOuparomieid JTUH3bI), OOOCHOBBIBATH BBIOOp cIocob0a HM3MEpEeHHUs
(u3MepHTEIHHOTO PHOOpa)

1.11

NPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (U3UUECKUX BEIMYUH C
HCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHM: IUIaHMpPOBAaTh HCCIEI0OBaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh yCTAHOBKY, (DUKCHpPOBaTh pe3yabTaThl
MOJIyUEHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYUH B BHJE TaOIUIU
rpauKoOB, JeNIaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBIC M3MEpPEHUsT (PU3UUYECCKUX BEIUYMH: TUIAHUPOBATH
U3MEpEeHHs, coOUpaTh SKCIIEPUMEHTAbHYI0 YCTAHOBKY U BBINOIHSITH
U3MEPEHHUS, CIEAYys MPEII0)KEHHOW MHCTPYKIUHU, BBIUUCISATH 3HAUYCHHE
BEJIMYMHBI W aAHAIM3UPOBATh TMOJYYEHHBIE pE3YNbTAaThl C YUETOM
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3aJJaHHOM TTOTPEIIHOCTH U3MEPEHU I

1.13

1.14

1.15

coOmofaTh MpaBWia TEXHUKH 0OE30IacHOCTH TpH  paboTe ¢
1a00paTOPHBIM 000PYI0OBAaHUEM

pasinyaTh OCHOBHBIE MPHU3HAKU H3YYEHHBIX (QU3UUECKUX MoJeneil:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPAOE TENIO, TOYECUHBIH HMCTOYHHMK
CBeTa, Jyd, TOHKAas JMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJI€Ib ATOMHOTIO A1pa

XapaKTepu30BaTh MPHUHLUIBI JEHCTBHSA HM3YyYCHHBIX MHPHOOPOB W
TEXHHUYECKHX YCTPOMCTB C OMOPOI HAa UX ONMUCAHUS, UCTIONB3YSI 3HAHUS O
CBOWCTBaX (M3MUECKUX SBJICHHA U HeoOXoAuMble (u3HUecKue
3aKOHOMEPHOCTHU

1.16

1.17

1.18

UCIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKH U3yUEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB
OpU pelIeHUH Y4eOHO-NIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEeMbl JUIs
MOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIMH3e

OPUBOANUTH  TpPUMEPHl  (HaXOAUTh HHGOPMAIMIO O  TMPHMEpax)
IPAaKTUYECKOIO MCIIOJIb30BaHUsl (DU3MYECKMX 3HAHUH B IOBCEJHEBHOMN
KU3HH 7151 o0ecTiedeHns 0€301macHOCTH PU 0OpaIeHHH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMs 3[0POBbS M COOJIOIEHUS
HOPM KOJIOTUYECKOTO MOBEJCHMSI B OKpY KaIoLIEel cpeze

OCYILIECTBIISATh MOMCK WH(pOpMAMK (U3UIECKOTO COJCPKAHUS B CETH
HuTepHeT, caMOCTOATENbHO (HOPMYIUPYs TOUCKOBBIN 3aIPOC, HAXOIUTh
MyTH ONPEJENIEHUs JOCTOBEPHOCTH MOTY4eHHON NH(POpPMAIIUU Ha OCHOBE
UMEIOIIMXCS 3HAHUH U JIOMOJIHUTEIBHBIX HCTOYHUKOB

1.19

MCIIOJIb30BAaTh IIPH BBHIITOJIHEHUH YYEOHBIX 33JaHUN Hay4YHO-TIOMYJIIPHYIO
auTepatypy (GU3MYECKOTO COJIEepXKaHMs, CIPaBOYHbIE MaTepHaIbl,
pecypcebl cetu IHTepHeT; BiaajeTh NpuEMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHUSI Ha OCHOBE
I/IH(bOpMaHI/II/I N3 HECKOJBKUX HCTOYHHUKOB (1)I/ISI/I‘~IGCKOFO COJACpIKaHus,
MyOIHYHO MIPEACTABIATh pe3ynbTaThl MPOEKTHOMI W
HCCIIEI0BATEIbCKON JEeSATENbHOCTH, NMPU 3TOM TPaMOTHO MCIIOIb30BaTh
M3YYCHHBIN TOHATHMHBIN ammapar Hu3ydyaeMoro pasziena (QHU3uKd H
COTIPOBOXATh BBICTYIJIEHHE TPE3eHTalueld ¢ y4é€TOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

1.21

OpU BBIMOJHEHUH Y4YEOHBIX NPOEKTOB U MCCIEIOBAHUN (U3NUECKUX
MIPOLIECCOB paCHpeeNiaTh O0S3aHHOCTU B TPYIINE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJla4aMH, CJIIEIUTD 3a BBIIIOJHEHUEM IUIaHA IEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIH BKJIAJ B
JIeATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKaTUBHOE
B3aMMOJICIICTBHE, TPOSBIIS TOTOBHOCTD pa3peliaTh KOHPIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KUIIACC

Kon Kon
pasaena 3JIeMEeHTA

11

1.2

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXAIOILET'O MHUPA

®usnka — Hayka o mpupoze. fBnenus npuponbl. Pusnueckue
SIBJIICHUSI: MEXAHWYECKHUE, TEIJIOBbIE, IEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbIE

dusznueckue BeNWYMHBL. VI3MepeHHe (HU3UYECKUX BEJIWYMH.

duznueckue puOOpHI. [TorpemHocTs HU3MEPEHUH.
MexayHapoaHasi CUCTEMA €AUHUIL

EcTtecTBeHHOHAyuYHBI METO/ MO3HAHUS: HAOIIOJEHHE, TIOCTAaHOBKA
HAy4yHOTO BOIIPOCA, BBIABM)KCHHE THIIOTE3, SKCIEPUMEHT IIO
IIPOBEPKE MIIOTE3, O0BSICHEHHE HAOII0JaEMOT0 SIBICHUS

1.4

Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH

1.5

[IpakTuueckue padbOTHI:

H3mepenne paccTostHUM.

N3mepenne o0bEMa JKUAKOCTH U TBEPAOTO TETa.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenue temiiepaTypbl IpU IOMOIIH KUJKOCTHOTO TEPMOMETPA
U JaTYUKa TEMIIEPATyphI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,

21 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA

29 JIBmxeHue yacThll BemecTBa. CBsI3b CKOPOCTH ABM)KEHHUS YaCTHI] C
Temneparypoil. bpoyHoBckoe nBukenue, nuddysus

2.3 B3aumojielficTBue YacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHE
ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHUE ra3oB, )KUJKOCTEH U

5 24 TBéEHLIX (KpucTayJuIMyeckux)  Ted.  B3auMoOCBS3p  MEXIy

CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M UX
aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM

2.5 OCOOEHHOCTHU arperaTHbIX COCTOSIHUHM BOJIbI
[IpakTuueckue padbOTHI:
Onenka auamerpa aToMa METOJIOM psAJOB (C MCIIOJIB30BAHHEM

26 dhoTorpadmii).

OnbITH O HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHS ra30B.
OnpiTel MO OOHapyXEeHHIO JEWCTBUS CHUJ  MOJIEKYJSPHOIO
MIPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

MexaHu4eckoe JIBHXKEHHE. PaBHOMCpHOG U HCPAaBHOMCEPHOC

3.1
3 JIBUKECHHE
32 Cxopocte. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBUKEHUU.
Pacuér nyTy 1 BpeMEHU IBUKCHUSA
3.3 SBnenune umHepuuu. 3akoH MHepUMM. B3aumopeicTBue Tenm Kak
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npruyrnHa HU3MCHCHUSA CKOPOCTU ABUKCHUSA TCII. Macca kak MEpa
HHEPTHOCTHU TECJIa

IInoTHOCTE BemiecTBa. CBsI3b INIOTHOCTH C KOJIMYSCTBOM MOJICKYII

34 B eIMHUIE 00BEMA BelecTBa

3.5 Cuna kak XxapakTepUCTHKa B3aUMOICUCTBUS TeI

36 Cuna ynpyroctu u 3akoH ['yka. V3MepeHue Cuibl ¢ MOMOUIBIO
JMHaAMOMeETpa

3.7 SIBnenue tAroreHus u cuia TspkecTd. Cuia TSDKECTH Ha APYTHUX

' maHerax. Bec Tema. HeBecomocTh

38 Cuna tpenusi. TpeHue CKOJbXKEHHUS W TpPeHUE MOKos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9 CnoxxeHue  cuj,  HalpaBIEHHBIX 110  OJHOM  IPSAMOIL.
PaBHOzelicTBYIOIIAS CHIT
[IpakTuueckue pabOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOIO JBI)KEHHUs (IIapuKa B
KHUJKOCTH, MOJIEIH SJCKTPHUUECKOr0 aBTOMOOWIIA U TakK Jaiee).
Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa

3.10 M0 HAKJIOHHOW IIockocTH. OmpeaeneHue MIOTHOCTH TBEPIOTO
Tena. OnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh PAaCTSKEHUS
(medbopmanuu) NpPYXKUHBI OT MNPWIOKEHHONH cuibl. ONBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKEHUS OT
BEca Tella U XapaKTepa COMPUKACAIOIINXCS [IOBEPXHOCTEN
@dusnueckre SABJICHHUS B OPUPOAE: IPUMEPbl JIBUKEHUS C

3.11 pa3IMYHBIMM CKOPOCTSMH B )KMBOH M HEXMBOM IPUPOJE, IEHCTBHE
CHJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue TBEpnoro Tena. CriocoObl YMEHBIIEHUS U yBEIUYEHUS

4.1
JIaBJICHUS
42 JlaBneHnue ra3a. 3aBUCUMOCTb JIaBJE€HHs Ta3a oOT 00bEMa,
TEeMIEPATYPbI
43 Ilepenaya naBieHus TBEPABIMHM TEJIaMH, KUIAKOCTAMHM U Tra3aMHu.
' 3axoH [lackans. [IneBMaTHUeCKHe MaIIMHbBI
3aBUCUMOCTh JaBJICHUS KUAKOCTU oT IJTyOUHBI.
4.4 I'mppocratuueckuit  mapagokc.  CooOuiaromuecss — COCY/JIBI.
['unpaBinueckre MEXaHU3Mbl
Atmocdepa 3emnmum u armochepHoe agaBieHue. [IpuunHbI
45 CYIIECTBOBaHMS BO3AYLIHON 000104kH 3emin. OnbiT Toppuueriu.
' 3aBUCUMOCTh aTMOC(EpPHOro NaBiI€HUS OT BBICOTHI HAJl YPOBHEM
Mops
16 W3mepenue atmocdepHoro aasineHus. [Ipubopsl ans u3MepeHus
aTMOC(epHOTO TaBJICHHS
47 JleiicTBre KMAKOCTM M Ta3a Ha IOIPYyKEHHOE B HUX TEJO.
' BriTankuBarorias (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [TnaBanue ten. Bo3ayxoriaBanue
49 [IpakTuueckue padbOTHI:

HUccnenoBanue 3aBUCMMOCTM Beca Tejla B BOAE OT 00bEMa
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MOTPY’KEHHOM B KUAKOCTh 4acTu Tena.  OmnpexneneHue
BBITAJIKUBAIOLIECHA CHUJIbI, JCHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B
JKUJKOCTh. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLICH CHIIBL,
JCUCTBYIOIIE HA TEJNO B >KUAKOCTU, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIUE  3aBHCUMOCTb  BBITAJKUBAIOLIEH  CHJIBL,
JEHUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOU B
JKHAKOCTh  YacTH Teda W OT  INIOTHOCTH  KUJKOCTH.
KonctpyupoBanue apeomeTpa WJIM KOHCTPYUPOBAHHME JIOAKH U
onpeAeseHue €€ rpy30n0AbEMHOCTH

4.10

411

dusnueckue SABICHUS B TPUPOAE: BIHMSIHUE aTrMochepHOro
JaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHudyeckue yCTpOMCTBa: COOOMIAIOIINECS COCYABI, YCTPOMCTBO
BOJIOIIPOBO/A, TUIPABIMYECKUN TMpecc, MaHOMeTp, Oapomerp,
BBICOTOMEp, OPIIHEBOM HACOC, apEOMETP

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexanuyeckas pabora
5.2 MexaHnueckast MOIITHOCTD
53 [IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IIJIOCKOCTD.
[IpaBuiio paBHOBeCHUsI pbluara
54 [IpuMeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKY
55 «3omoToe  TpaBWIO» MeXaHWKH. KodpPUIMEHT Moe3HOro
JEHCTBUSI MeXaHU3MOB. IIpocThie MEXaHM3MBI B OBITY M TEXHUKE
5.6 [ToTeHImanpHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH
5 5.7 Kunernueckas sHeprus
58 Ilomnas Mexa§nqecxaﬂ SHEprusl. 3aKOH U3MEHEHHUs U COXPaHEHUS
MEXaHUYECKON IHEPTUHU
[IpakTuueckue padbOTHI:
###Par###Onpenenenue paboTHl CHIIBI TPEHUS MIPH PaBHOMEPHOM
59 JBHKEHUH Tela M0 TOPU30HTAIBHON NOBEPXHOCTH. MccmenoBanue
ycinoBuii paBHOBecusi pbruara. M3mepenne KIIJ[ nHaknonHOM
MJIOCKOCTH. M3ydeHne 3akoHa COXpaHEeHUs MEXaHWYECKON YHEPTUHU
5.10 ®u3nueckue sIBJIEHUs B IPUPOJIE: PhIYary B TeJie YEJIIOBEKa
511 TexHuyecKkue ycTpoMCTBA: pblyar, MOJABHXKHBIM U HENOJBUKHBIN
0JIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
pasnena IeMeHTa IIpoBepsiemble 371eMeHTHI COAEPKAHUS
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJEKYJISIPHO-KUHETHIECKOM
6 6.1 TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mepbl
Monekyn.  OmBITBI, TOATBEPXKIAIOMIMNE  OCHOBHBIC
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUHn
6.2 Mopnenn  TBEPAOro, JKUAKOTO W Ta3000pa3HOTo
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cocTosiHUMiM BemiecTBa. Kpucrammuueckue M amopgHbIe
Tena

OOBsicHEHHE CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TEI

6.3 Ha OCHOBE TOJIO)KEHUH MOJIEKYIAPHOKHHETHYECKON
TEOpUHU

6.4 CmauuBaHue U KallWUSIPHBIE SIBJICHUS

6.5 TemnoBoe pacuMpeHne u cxaTue

6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

6.7 Bnytpennss sxeprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
SHEPIuu: TeIIonepeaua U CoBepiieHue padboThl

6.8 Bunpl tennonepenaun: TEMJIONPOBOIHOCTb, KOHBEKLINS,
W3ITy4YeHue

6.9 KonnuectBo  TeruioThl.  YaenbHas — TEIJIOEMKOCTh
BElIeCTBa

6.10 TemnmooOMeH u TemIOBOE paBHOBECHE. YpaBHEHUE
TEIUIOBOTO OanaHca

6.11 [InaBneHue U OTBEpIEBAHNE KPUCTAINIMYECKUX BEILIECTB.
Y aenpHas TEIOTA MJIABICHUS
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.

6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
3aBHCHMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EPHOTO
JIaBJICHUS

6.13 BnaxHocThs Bo3yxa

6.14 OHeprus TomIMBa. Y ieibHasi TeNa0Ta CrOPaHUs
[Mpunmuner  pabotel  TeruoBbix  aurarenein  KITJ]

6.15 TEIUIOBOTO ABHUTrarens. TersoBble ABUraTelnd U 3alluTa
OKpY KaroIllen cpeJibl

6.16 3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
mpoleccax
[IpakTuueckue padbOTHI:
OnbIThI no OOHapyKEHHIO JENCTBUA cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OneITEl 1O BBHIPANIMBAHUIO KPHUCTAIIOB IOBAapPEHHOM
COJIM WJIU caxapa.
OnbITH 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MIMTPHIIA.

6.17 OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTB JIABJICHHS

BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIXKICHUSI.
[IpoBepka rumMoOTE3Bl JIMHEHHOW 3aBHCUMOCTH JIJTMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIEepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPrHH Tela B
pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUS TEIMJI000MEHA MPU CMEITUBAHUU
XOJIOJTHOW U rOpsideil BOJBI.
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OrmpeznenieHne  KOJUYECTBA  TEIUIOTHI, IMOJYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUIMYECKUM
LAJTUHIPOM.

OmnpeneneHne yAeIbHONU TEIJIOEMKOCTH BEIIECTRA.
UccnenoBanue npoliecca UCapeHus.

OrnpeneneHne OTHOCUTEIIBHON BIIAXKHOCTH BO3/yXa.
OrnpenenieHue yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

@dusnyeckue SBIEHUS B IPUPOAE: ITOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpPHBIE SBICHUS B MPHUPOJE,
KpUCTaJIIbl B IIpUpoe, u3inyyenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,
UHes, CHera.

6.19

TexHuyeckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETPBI, IICHXPOMETp, IMapoBas TypOuHa,
JBUraTelIb BHYTPEHHETO CTOPAHMUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszauus Teil. J[Ba poaa 3J€KTPUUECKHX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXKTy TeJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 noss. lIpyHIunD cynepno3uuuu IEKTPUYECKUX IOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKkoH coXpaHEHHs IINEKTPUIECKOTO 3apsiaa

76 DOneKTpuueckuid  TOK.  YCJIOBHUS  CyIIECTBOBaHHS
NEKTPUYECKOTO TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA
JeiicTBus ANNEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax

78 Onexktpuueckas uenb. Cuia TOKa. DIEKTPUYECKOE
HanpsbKeHHe

79 ConpoTtuBieHue MPOBOJHHKA. VY nenvHoe
COIIPOTHBIICHUE BEILIECTBA

7.10 3akon OMa 1St yJacTKa [enH

711 [locnenoBarenbHOE M MapajljieIbHOE  COEAMHEHHE
IIPOBOJHUKOB

712 PabGota M MOIIHOCTb 3JIEKTPUUECKOTO0 TOKA. 3aKOH
Jxoyinsa — Jlenna

713 DneKTpuueckue Lenu U MOTPEeOUTENH DIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe 3ambikaHne

714 IloctosiHHBIE MarHuThl. B3aumoaeicTBHE MOCTOSHHBIX

MAar"diuToOB
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7.15

7.16

MarautHoe 1oine. MAar"duTHoe TII0J€ 3eEMJIM M €r0
3HAYCHHUE I )KU3HU Ha 3eMiie

OnbiT Dpcrena. MarHuTHOE T0JI€ AJIEKTPUYECKOr0 TOKa.
[IpuMeHeHue 3JIEKTPOMarHuTOB B TEXHUKE

7.17

JleficTBe MarHMUTHOTO TIOJII HAa IMPOBOJHUK C TOKOM.
DNeKTpoABUTaTENIb MOCTOSSHHOTO TOKa. Vcmonp3oBaHue
AJICKTPOJIBUTATENIe B TEXHUYECKMX YCTPOMCTBAX W Ha
TpaHcHopTe

7.18

7.19

7.20

Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
unaykuuu. [Ipasuio Jlenma

DneKTporeHepaTop. Cnioco0sl HOJTy4eHUs
3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUU

[IpakTryeckue paboOTHI:

OnBITHI 10 HAOTIONCHUIO JICKTPU3AIUU TEJl WHIYKIINCH
U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepeHue 1 peryaupoBaHue HaNpsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3nCTopeE.

OnbITHI, JNEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MIOCJIEZIOBATEIBHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, WIYLIEro 4Yepe3 Pe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIIEISIEMON Ha pe3ucTope. McecnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIOYKY, OT HamnpsKeHUs
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJIEHCTBHS TOCTOSHHBIX MAarHHUTOB.
I/I3y‘-IGHI/Ie MAarauMTHOI'O IIOJIA MMOCTOSAHHBIX MAarHuTOB IIpU
uxX Oo0beAMHEHUM |  pasjencHud. VccriemoBaHue
JIEWCTBUA JIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMO)IefICTBHSI KaTylllKyu ¢ TOKOM W MarHuTta OT CHJIbI
TOKa M HampaBleHHs ToKa B KaTymike. M3yuenue
HCﬁCTBHﬂ MAargHuMTHOIrO II0Jii Ha IMPOBOAHUK C TOKOM.

Koncrpyuposanue u HU3y4YECHUE paboThI
BIIEKTPOJIBUTATEIS. N3smepenne KIIg
AJIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIOWH:
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7.21

7.22

HUCCICIOBAaHUC W3MEHEHHMI 3HaYeHUSI U HaIlpaBJICHUA
HMHAYKIIMOHHOI'O TOKa

@usnueckue SBICHHS B MPUPOJE: DIEKTPUUYECKHE
SBIICHUS B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE
CUSIHUE

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOIl, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUECKOW DHEPTUH,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPBI,  HarpeBaTeNIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEJOXPAaHUTENHN, JJIEKTPOMArHUT, D3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA, TeHEePaTop MOCTOSIHHOTO TOKA

9 KIIACC
Kon
pasjiena Kox snemenra [IpoBepsieMbie 2I€MEHTHI COACPKAHUS
MEXAHUWYECKUE SBJIEHUA

81 Mexanuueckoe JABWXKEHHE. MarepualibHas TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTETHPHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE MPSMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mpsimonunHeitHoe aBuxkeHue. CpemHss

8.4 W MTHOBEHHAasi CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JIBUKCHHAH

85 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE
JIBUKCHHE

8.6 CBobOoaHoe nagenue. OneiThl [ anunes
PaBHOMepHOEe nBUWXKEHHE TO OKpyxHOcTH. [lepwon u

8.7 yacToTta oOpameHus. JInHeltHas W yrioBasi CKOPOCTH.

8 LleHTpOoCTpeMUTENbHOE YCKOPEHHE

8.8 [lepssiii 3akoH HploToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIMIT CyTIepIIO3UIIMN CHJT

8.12 Cwua ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: cujia TPEHHsS CKONBXKEHHUS, CUIIa TPEHUS
TTOKOS, IPYTHE BHUJIBI TPECHUS

8.14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.
YckopeHue cBOOOAHOTO MaACHHUS

8.15 IBuwxenne  mmaHer  Bokpyr  Commma.  Ilepmas
KOCMHUYecKasi CKopocTb. HeBecoMOCTh U Tieperpy3ku

8.16 PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE

TCIO0
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8.17

8.18
8.19

PaBHOBecue TBEPHOro Tena C 3aKPEIUIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

Nmnynbe Tena. M3menenue nmnybca. UMmysibe cuiibl
3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBUKEHUE

8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

8.23

PaGora cun Tsxectu, ynpyroctd, TpeHus. CBs3b
SHEpPIruu U paboThbl

[lorennumanpHast dHEpPrus Tela, NOJHATOTO  Haj
MOBEPXHOCTHIO 3eMJIn

8.24

[ToTeHnmanpHas SHEPTUs CKATON IPYKUHBL

8.25

Kunernueckas sHeprus. Teopema O KHHETHYECKOM
SHEPruu

8.26

3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIUU

8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue yCKOpEeHUs Tella IpU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TMPU PaBHOYCKOPEHHOM
JBUKEHUM O€3 HadallbHOM CKOpPOCTHU IYyTH OTHOCATCS
KaK psA  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CHUJIBl HOpPMallbHOTO JdaBieHusa. OrmnpeneneHue
KodpuuMeHTa TpeHHus CKoubXkeHus. OnpeneneHue
KECTKOCTU TpykuHbl. OmnpezneneHue padOThHl CUIIBI
TPEHMsIT TIpU PABHOMEPHOM JIBWJKEHUM Tela 0
TOPU30HTANIbHOM MoBepXHOCTH. OmnpeneneHue padOTHI
CWIBl  YyOpPYrocTM  TNpU  THOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO
0JI0KOB

@u3nyecKue SBIEHUS B MPUPOJE: MPWINBHI U OTJIMBBI,
nBrKeHne IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE
JBUKEHHE KUBBIX OPIraHU3MOB

TexHnyeckue  ycTpolcTBa:  CHHUIOMETP,  JaTUUKHU
I0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

9.1 KoJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY1a

92 Marematnueckuit 51 MIPYKUHHBIN MasITHUKMU.
[IpeBparieHre SHEprUx Ipu KoJIeOaTEIbHOM JIBHKEHUH

93 3aryxaromue KoyiebaHus. BpIHyXJIeHHble KojeOaHMs.

Pe3onanc

9.4

Mexanuueckue BoOJHBI. CBOHCTBA MEXaHUYECKHUX BOJIH.
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[IpononbpHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHHsl. MexaHN4ecKHe BOJIHbI B
TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wndpa3Byk u ynpTpa3Byk
[IpakTryeckue paboOTHI:
OnpeneneHue 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHue 4YacToThl M HepuoAa  KoseOaHU
IPY>KMHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH — Iepuojia  KoJjeOaHMi
MOJBEIIEHHOr0 K HHUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPY)KMHHOTO MasTHUKa OT Macchl Ipysa. lIpoBepka
HE3aBHCUMOCTH nepuosa Kosie0aHuit rpysa,
MIOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a M ECTKOCTH
npyxunbl. i3Mepenue yckopeHust CBOOOIHOTO MaIeHUs
duznyeckue SBICHUS B MPHUPOJAE: BOCIPHUITHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
LlyHaMH, X0

99 TexHu4ecKkue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

103 DnekTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.
BosHOBBIE CBOMICTBA CBETa
[IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOAE: OHOIOTHYECcKOe

10.5 JeiicTBHE BUJUMOTO, yJIbTpadroIeTOBOro u
PEHTTEHOBCKOTO M3ITyUeHHIA

106 Texauueckue YCTpOWCTBA: _ HCIHONE30BAHHE
9JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBGIE SBJIEHU A

111 JlyueBast moziens cBeta. MicTouHMKYM cBETa

11.2 [IpsimosinHENHOE pacIpOCTPaHEHHUE CBETA

113 Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUS
cBeTa

114 [Ipenomnenue cBera. 3aKoH MPEIOMIICHHS CBETa.
[TomHOE BHYTpEHHEE OTpakeHUE CBETa

115 JIunza. Xop sydel B IMH3€E

116 Ontuueckast cucrema ¢oroannapara, MHKPOCKONa M

TCICCKOIIa
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11.7

11.8

I'maz xkak omnTtudeckas cucrema. biHM30opykocTs U
JAJIbHO30PKOCTh

Paznoxxenue 6enoro ceera B cnektp. OnbiTel HeloTOHA.
CnoxxeHue CeKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa

11.9

11.10

11.11

[IpakTryeckue pabOTHI:

HccnenoBanne  3aBUCHMOCTH ~ yrjla  OTPaKCHHS
CBETOBOTO JIy4a OT yIJia MaJICHusI.

N3ydyenne xapakTepUCTHUK H300paKeHUS NpeaMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanne  3aBUCUMOCTH  yIyIa  MPEIOMIICHHS
CBETOBOTO JIy4a OT yTJia TaJIcHHs Ha TPAHHIIE «BO3IYX —
CTEKJIO».

[Tonyuenrne M300paXKeHHU C MOMOIIBID COOUpAIOIICH
JIUH3BI.

OmnpeneneHre (OKYCHOTO PACCTOSHHSI U ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3EI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIICKTP.

OnbITEl 1O BOCHPHUATHIO I[BETA MPEAMETOB IPH HUX
HaOJIIOJICHUY Yepe3 IBETOBbBIC (PUIIBTPBI

dusnueckue sBICHUS B npupoze: 3arMenus ColHIa U
JIyHbI, T[BETA TEJ, ONTHYECKHE SBICHUS B aTMocdepe
(BeT HEeOa, pedpakius, paxyra, MUPax)

TexHuueckue yCTPOMCTBA: OYKH, TIEPUCKOII,
doToanmapar, ONTHISCKUE CBETOBOJIBI

12

KBAHTOBBGIE

ABJIEHUA

121

12.2
12.3
12.4

OneiTel Pezepdopna u manerapHass Mojeib aToMa.
Mogens aroma bopa

Hcenyckanne m morsjomeHne cBera artoMoM. KBaHTBLI
JIunenyaTele CIIEKTPbI

PagnoakTuBHOCTH. Anb(da, OeTa- U raMmMa-u3IyyeHHs

Crpoenue aromHoro sanpa. HykioHHas Mozenb
aTOMHOTO siapa. M30Tomnbl

125

12.6

PannoaktuBHbie mipeBpamieHus. Ilepuosa momypacnaga
ATOMHBIX sITIEP

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUsS 3apsiIOBOIO U
MaccoBOT0 YHCEN

12.7

3Hepr1/1$[ CBs31 aTOMHBIX SJIEP. CBs3b MacChl OHCPIrun

12.8

Peakuuu cunresa u genenus saep. VICTOUHUKY SHEPTUH
CouHIta 1 3BE31Q
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12.9

12.10

Snepnas osHepretuka. JledcTBHE  paguOAKTUBHBIX
HBJIy‘{eHI/Iﬁ Ha JXUBBIC OPIraHU3Mbl

[IpakTuyeckue pabOTHI:

HaOmroneHnne CIUIONIHBIX W JIMHEHYAaThIX CHEKTPOB
U3ITy4eHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTrpadusim).

H3mepenne painoakTHBHOTO (hoHA

12.12

@dusnueckue SBICHUSA B IMPUPOAC: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,

12.11 palvOaKTUBHOE W3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB,

JNEUCTBUE PAaJUOAKTUBHBIX H3IIyYEHUH HaA OpraHU3M
4eJI0BEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VMHIVBUAYAJIBHBIN 103UMETp, Kamepa Bunbcona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
NPOBePsIEMOro 0230BOr0 YPOBHSI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOI
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanusi Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKKM B  HAYYHOM  KapTHMHE  MHpa;
chopMuUpPOBaHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBS3H
U TI03HABa€MOCTH SBJICHUH NPUPOABI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremoobOpasyromeil ponu (GU3MKKM B Pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIMU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpa, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIErO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUS O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MpPUPOIbI
(MEXaHWYEeCKHUX, TEIUIOBBIX, JJEKTPOMATrHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIONIUX JaHHOE (PU3HUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOIIeM MHUpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brmanenue ocHOBaMM MOHSATHHWHOIO ammapaTta W CHMBOJUYECKOIO
A3bIKa (PU3UKK M MCIIONB30BaHME MX JJIsl PEICHUs y4eOHBIX 3a/ad;
YMEHHUE XapaKTepu30BaTh CBONCTBA Tel, (U3NYECKHUE SBICHUS U
MPOIIECCHI, UCTIONB3YS PyHAAMEHTAIbHBIE M SMIUPUIECKUE 3aKOHBI

YMeHune onmmceIBaTh HN3YUCHHBIC CBOMCTBA Tl U (I)I/IBI/I‘ICCKI/IG SIBJICHHA,
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HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCIIMYHHBI

BnaneHwe ocHOBaMH METOJOB HAydyHOTO IIO3HAHUS C Y4ETOM
coOrofIcHHsI MPaBUJI OE30MaCHOTO TpynAa: HaONIOJACHUE (QU3HUECKUX
SIBJICHU

YMEHHE CaMOCTOSITEILHO COOMpPATh AKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ]
OTIBITA U 3aIKCHIBATH €TI0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBOJIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3HMUECKUX BEITUYNH:
YMEHHE IUIAaHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOUpPATh
OKCIICPUMCHTAIBHYI0 ~ YCTAHOBKY 110 HWHCTPYKIIMH, BBIYHCIIATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IOJIYUYCHHBIC PE3YJbTaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
NPOBEJCHUE  HECIOKHBIX  AKCICPUMEHTAIBHBIX  HMCCIICIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh AKCIHCPUMEHTAIBHYK) YCTAHOBKY W
OPOBOIUTH  HCCIIECJOBAaHUE IO  HMHCTPYKIUH,  IPEACTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTHA (DM3MUECKUX BEIUYMH B BHJE TAOJHII U
rpadMKOB, YYUTHIBATH MOTPEIIHOCTH, JCJIaTh BHIBOJIBI IO PE3y/IbTaTaM
UCCIICTIOBAHMSI

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX I
00BsICHEHUST (PU3UUECKUX MTPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalUl MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYJbl, CBS3bIBAIONIINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBI M OLEHUBATh PEATMCTUYHOCTH TOJIYYEHHOIO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh
(bu3nUecKoil BETMUMHBI, TOJYYEHHON NP pEIIeHUH 3a/1a41

YMeHHe XapakTepu3oBaTh MPUHLMUINBI JACHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJIE€ OBITOBBIX MPHUOOPOB, W IPOMBIIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONb3Ys 3HAHUS O
CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE
3aKOHOMEPHOCTHU

10

YMeHue ucCnonb30BaTh 3HAHUS O (U3MYECKUX SBIEHUSX B
MOBCEIHEBHON KM3HM 111 oOecrieyeHHss ©€30MacHOCTH  TNpHU
oOpamieHun ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHHUYECKUMH
YCTPOMCTBAMH, COXpPAHEHHUS 3/I0pOBbsI U  COONIONEHHUS HOPM
HKOJIOTUYECKOT0 IOBEJCHMS B OKpYXarolled cpene; MOHMMaHue
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKEHUNA (UMK W TEXHOJIOTUH
JUI PallMOHATIBHOTO MPUPOIOTIONIb30BaHMS

11

OnplT moucka, HpeoOpa3oBaHUs M MpeAcTaBiIeHUs HHpOpMaUu
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(UBUYECKOTO COACpPKAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM; YMEHHUE OIIEHUBATH JIOCTOBEPHOCTH
MOJIyYUeHHOW MHpOpMAIMM HAa OCHOBE UMEIOUIMXCA 3HAHUM W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  HCIOJb30BaTh P
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3HYECKOTO CONEPIKAaHUS, CIPABOYHBIC MaTepUaibl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [PEOOpa30OBaHUS
uH(pOpMallMM U3 OJHON 3HAKOBOM CHCTEMBI B JPYIyi0; yMEHHE
co3laBaTb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE WH(OPMAITUU U3 HECKOJIBKIX UCTOYHHKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHU A
11 Mexanudeckoe JBuxkeHue. MarepuanpbHas Touka. (Cucrema  orcuéra.
' OTHOCHUTENLHOCTD ABUKEHUS
PaBHomepHoe u HepaBHOMepHOE nBIKEeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE NPSAMOJIIMHEMHOE JBUKEHHUE. 3aBUCHMOCTh KOOPAMHATHI T€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO JIBUYKEHUS:
13 X7 =Xp T Uf\‘f
['padmku 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKIHUH CKOPOCTH, TPOEKIUH
MepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHMUS:
2
leif:l =1|r-|;|: *f—-ﬂ'x * -
N
@opMynbl I MPOCKUUU TMEPEMELIEHUs, MPOEKIHH CKOPOCTH U TMPOEKIHUH
YCKOPEHHS TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
2
14 .sx(r]=vﬂx-r+ax-3.
U_\'('f) =Up, T4, £,
a.(f)=canst,
UI.‘cL - Ul.'rL =2a.‘r5.‘r
I'padyikn 3aBUCUMOCTH OT BPEMEHH ISl TPOEKIIMH YCKOPECHHS, MPOCKIINH
CKOPOCTH, MPOEKIUU TEepEMELIEHUs], KOOPJAWHATHI IPU PABHOYCKOPEHHOM
NPSAMOJIMHETHOM JBUKCHUHU
1.5 CBobOognoe manenne. DoOpMysIbl, OMUCHIBAIONINE CBOOOJHOE IMAaJIEHUE Teja TI0
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BEPTHKAIN (JIBIDKCHHE Tella BHU3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnn). ['paduku 3aBUCMMOCTH OT BPEMEHH ISl TMPOEKLUUH YCKOPEHHS,
IPOEKIUN CKOPOCTH W KOOPAMHATHI TPH CBOOOAHOM NAJCHHU Tela II0
BEPTUKAJIH
CKOpOCTh PAaBHOMEPHOTO [JBM)KEHHUS Tela IO OKpykHocTH. Hampasienue
CKOPOCTH.
@opmyna i1 BBIUYUCIECHUS CKOPOCTH 4Yepe3 pPajAuyC OKPYKHOCTH M TEPUOJ
oOpareHus:
U= iMR

T
LentpocrpemutensHoe yckopeHue. HampaBienue UIEHTPOCTPEMHUTETHEHOTO
yckopenus. @opmyna Juist BRIYUCICHUS YCKOPEHHUSL:

1.6
p
_w
a,= _R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = 1
T
Macca. [InotHOCTB BemecTBa. @opmysa sl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 7S
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopeiictue ten. Tperuit 3akoH HeroToHa:
1.11 Fyg=-F
TpeHne 1nokos U TpeHUe cKoabxkeHus. Dopmyrna 17 BBIYUCICHUS MOYJIS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 p=H
Hedbopmamus tenma. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
113 nedopmanuu (3akoH ['yka):

F=k-Al
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1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=G L1 _2

R
Cuna TspxkecTd. Y cCKOpeHHe CBOOOTHOTO MaIeHUsI.

®opmyna a7 BEIYUCICHUS CUJIBI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.
HeBecomocTs 1 eperpysku

1.15

Hmnynec Tena — BeKTOopHas pu3ndeckasi BeIMYMHA.
D=mi

I/IMHy.TIBC cucTteMsl Tea. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
D=0, i, U, =const

PeakTuBHOE ABMKCHHUE

1.17

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fsooso

Mexanuueckast MOIITHOCTb:

n=4
I

1.18

Kunerndeckas u noteHuanpHas sHeprus. PopMyia 1jsi BBIYUCIECHUS
KMHETUYECKOW dJHEPIUH:

2
Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMéii:

E,=mgh

1.19

MexaHnueckast SHeprusi:
E=E;.+E P

3aKOH COXpaHEHMs MEXaHNYECKON sHeprun. Popmya s 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEepruu B OTCyTCTBUE Ul TpeHus: E = const.
[IpeBpanieHue MEXaHU4ECKOM SHEPTUU IIPU HAJIMYUU CUIIBI TPEHMUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE IPABHIIO» MEXAHUKH.
Peryar. Moment cwitel: M - FI.
VYcnoBue paBHOBECHUS pblyara:

M +M +..=0
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1.21

[ToaBuxHBIN 1 HeTOABKHBIN O0710KK. KITJ] mpocThix MeXxaHH3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

JlaBiienue TBEpIOTO TENA.
®opmyna a7l BBIYUCICHUS JaBiIeHUs TBEPAOIO Tela:
F
pP= G
JlaBnenue raza. ATMocdepHoe JaBieHue.
I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

3axon [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. Popmyna i ONPENECICHHUS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [InaBanue CYAO0B 1 BO3AYXOIIABAHUC

1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYJa, MEpUOJ U YacToTa KojeOaHUil.
®dopmyiia, CBS3BIBAOLIAS] YACTOTY M IEPUOJL KOJICOAHUI:

Maremarnueckuii M TNpPYKUHHBIM MasTHUKHA. [IpeBpamieHne >SHepruu Inpu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

33.TYX8.I-OH_II/IG KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

1.28

Mexanudeckue BOJHBI. [IpooibHBIE M MONEpeUHbIe BOJHBL J[JMHA BOJIHBI U
CKOPOCTb PaCIpPOCTPAHESHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI HAa TPaHUILIE
nByX cpell. IH(pa3ByK U yIbTpa3ByK

1.29

Ilpakxmuueckue pabomul

N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL, KOd(PPUIEHTa TPEHHUS CKONBKEHHUS; paOOThl CHIIBI TPEHHUS, CHIIBI
YOPYTOCTH;, CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH,
YCKOpeHUs: Opycka Mpu JBMKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuosa KoJjaeOaHW MaTeMaTHYeCKOro MAasTHHKA, dYacTOTHl M TepHoja
Koe0aHui MPY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIEr0 HA phIyar;
paboThl CWJIBI YOPYTOCTH TMPU TOABEME Tpy3a C IMOMOIIBIO HEMOJABUKHOTO
0510Ka; pabOTHI CHUIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIBIO TTOBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIBI
OT MacChl TeJa; CUJIbl TPEHUS CKOJIbKEHUSI OT CHJIbI HOPMAJIbHOTO AABJICHUS U OT
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poJia MOBEPXHOCTH; CWJIbI YNPYTOCTH, BO3HHMKAIOWIEH B MPYKUHE, OT CTEIECHU
negopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrijla HaKJIOHA HaIlPaBISIOMICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpUoaa
KOJICOAaHUH MPY)KUHHOTO MAasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHOoJa KOJeOaHH HUTSHOTO MasTHHUKA OT
Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

Dusuueckue s6ICHUS 8 npupode: NpuUMEPLl ABHXXCHUA C PaA3JIUYIHBIMU

CKOPOCTSIMU B KHBOM M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBI)KEHHE TUIaHeT (COJIHEYHON CHCTEMBI,

1.30 PEAKTUBHOE JBUKCHHUE KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOrO JaBJICHUS HA JKMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )XMBOTHBIMH, 3€MJIETPSICCHHE, CEICMUUYECKHE BOJIHBI, IIYyHAMH, 9XO
Texnuueckue ycmpoticmea: CIAJOMETP, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, [IWHAMOMETp, MOJIINUIHUKYA, PAKETbl, pblyar, IOABMKHBIA U

131 HETIOABIDKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
cooOuiarmuecs: cocyibl, YCTPOMCTBO BOJOIPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE

2 TEIIIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHUYECKOH TEOpUHM  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHble Teaa

29 JIBmxenne 4yactun BemecTtBa. CBA3b  CKOPOCTH  JBMXKEHMSI YacTHUIl C
Temneparypoil. bpoyHoBckoe aBmxenue, iupysus

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe paclIupeHNe U CXKATHE

2.5 TennoBoe paBHOBECHE

26 BHYTpeHH}IjI sHeprusg. PabGora u Termonepenaya Kak CrocoObl HW3MEHEHUs
BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TEmIONPOBOIHOCTb, KOHBEKIIMS, 3Ty4YEHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemnoTsl.  YjaenbHas
TEMJI0EMKOCTD:

28 O=cm(t,~t)
3aKOH COXpAHEHHWS PHEPIMM B TEIIOBBIX MpOIECCaX. YPABHEHHE TEIIOBOTO
OanaHca:

29 Q1+Q2 +---:D
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCnapeHuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelpHas TerioTa
napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa

212 IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEH DJHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allN. Y,Z[CJ'II)HaH TCIJIOTA I1JIaBJICHUA
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,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

2.13 g=Q/m

2.14 [Tpuntume! padoTe! TeroBbix Asuratenei. KI1J[ remmoBoro auraresns
Ilpakxmuueckue pabomul
W3mepenune yaenbHON TEIIOEMKOCTH METaUNIMYECKOTro LMIMHAPA; KOJIUYeCTBa
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HAarpeThlii MHIMHAP; KOJIUYECTBA TEIJIOTHI,

2.15 OT/JIAaHHOTO HArpeThIM IWJIMHIPOM, TOCJE OMYCKaHHsS €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTENBHONW BIIAXXHOCTU BO3/AYyXa; YICIbHOW TEIMJIOTHI
niaBieHus Jpaa. lMcciaemoBaHwe W3MEHEHHUs TeMIIepaTypbl BOIBI MU
pa3JIMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa MpPU CMEIIMBAHUU XOJOIHOU U
ropsiueit BOJbI; MpoIecca UCTIapEHHS
Qusuueckue sA61eHU 6 Npupooe. TIOBEPXHOCTHOE HATSHKEHHE M KallWJUISIPHBIC

2.16 ABJICHUS] B MPUPOJE, KPUCTALIBI B Npupoje, uziydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHEra
Texnuueckue ycmpoticmea: KanWUISPbl, IPUMEPHI UCTIOIb30BAHMS KPUCTAILIOB,

517 JKUJKOCTHBIM TEPMOMETp, JAaTYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOUHA, JBUTATEh BHYTPEHHETO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onektpusanus Ten. /[Ba Buia 31eKTpUYECKUX 3apsaoB

3.2 B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia

34 Onektpuueckoe mosne. Hampsok€HHOCTh  anekTpuueckoro monsa.  [IpuHnmmn
CYTEPHO3UIINH YJEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocutenu »snextpuyeckux 3apsaoB. JleiicTBUE 5SIIEKTPUUECKOrO TMOJsl Ha
AEKTpUUECKUe 3apsibl. [[pOBOAHUKY U JTUAIIEKTPUKU
[TocTossHHBIN AIEKTpUYECKU TOK. J[ecTBUS 3neKTprudeckoro Toka. Cuia Toka.
Hanpsxenue.

3.6 I=q/t,U=A/
DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma aist ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE TPOBOTHUKOB:

3.9 Il =1, UZUI +U,; R=R1+R2.

Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:
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U,=UyI=I,+1,;R=

b [

CMenranHbIe COCAUHCHUS ITPOBOAHHUKOB

Pa6oTa u MmomHOCTH 51ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [[>oyins — Jlenna:

311 Q=I"-R-t

312 OnpIT SpSTena. MarautHoe 1ojie HpSIMOrO IMPOBOJHUKA € TOKOM. JIMHMM
MarHUTHON MHIYKLIUHU

313 MarnuTHoe 1ojie TOCTOSHHOIO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX
MarHuTOB

3.14 JleficTBHe MarHUTHOTO II0JIsI HA IPOBOJAHUK C TOKOM

3.15 OneiTel @apazes. SIBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenua
Ilpakxmuueckue pabomul
W3mepenue  3M€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
UccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE

316 (pe3ucTopbl, JIAMIIOYKA), OT HAIPSHXKEHUs Ha KOHLIAX MPOBOJHHUKA; 3aBUCUMOCTH
COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, TUIOIIAIN €0 IMONEPEYHOr0 CEYEHUS U
YIEIBHOTO CONPOTHBIICHHUS.
[IpoBepka mpaBuna it ANEKTPUUYECKOTO HAIPSHKEHUS IPU TOCIIEI0BaTEIbHOM
COEMHEHUU NPOBOJHHMKOB; MpaBWJa I CHIIbI DJIEKTPUYECKOTO TOKa IpHU
napauleJIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHUS B armocdepe,

3.17 3JIEKTPUUECTBO KMBBIX OPraHW3MOB, MarHUTHOE MoJie 3emiiu, Apeid moocos,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUsSHUE
Texnuyeckue ycmpouicmeéa.: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUUYECKOW  DHEPruH,  AIIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPOIPUOOPHI (mpumepsI), BJIEKTPUYECKHE
NPEJOXPAaHUTENIH, HIEKTPOMArHUT, OSJIEKTPOJABUIraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnexTpoMarHuTHeIe BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mojeinb cBeta. [IpsMonuHeiiHoe paclipocTpaHeHHE CBEeTa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaio

3.22 [Ipenomnienne cBeTa. 3aKOH NPEIOMIIEHHSI CBETA

3.23 Hucnepcus cBera

324 JInnza. Xon nyuein B nuH3e. DokycHoe paccTosHMe JHMH3BL. OnTuyeckas cuia
mun3el: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ilpakxmuueckue pabomul
#H##Par###l13MepeHe  ONTUYECKON CHJIBI COOMparoIell JUH3BI;, (POKYCHOTO

3.26 paccTostHus COOMpAIOLIei JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IpEaAMETa U

M300pakeHHs, KOTJa MpEAMET PacIoIOKEH B JBOWHOM (OKyCe), TOKa3aTels
MMPCJIOMJICHUA CTCKJIA.
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###Par### ccnenoBanne cBONMCTBa M300paKEHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHS (OKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJa IMPEJIOMIICHHS CBETOBOTO Jiyda OT yIJjla MajeHHs Ha
IpaHUIIE «BO3IYX — CTEKIIO»

Quzuueckue saenenusi 6 npupoode. 3arMmeHuss ConHua u JlyHel, nBera Teul,

3.21 ONTHYECKHUE sBJICHUS B aTMOochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)

398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

41 PannoaktuBHOCTh. Anb(da-, 6era-, raMma-u3nydenus. Peaknuu anbda-u Oera-
pacmana

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-uactui. [nanerapuas Moenb aToma

4.3 CocraB aTomHOrO siapa. M30ToIs!I

4.4 [Iepnon nmonypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSJOBOTO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
NeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBIN J03UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPICTUKA




TEMATUYECKOE IIJIAHUPOBAHMUME ba3oBbiii ypoBeHb

7 KIIACC
KoaudecTBO yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM K 0 JaekTpoHHbIe (HU(pPOBHIE)
B MporpamMmblI Bcero p;;::::ﬂbﬂme p;)g:)l;zmeCKne o0pa3oBaTejIbHbIe PecypChl
Paszzen 1. ®usuka u e€ poJib B MO3HAHUH OKPY:KAIOIIEro MUpa
1.1 du3suka - HayKa 0 PUPOC 2 https://m.edsoo0.ru/ZJ2UI3BMX
1.2 dusnyeckue BeIUYUHbI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHHSI 2 https://m.edso0.ru/ZOL7QLIIS
Htoro o pazaeny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIEeHUS 0 CTPOEHUH BelllecTBA
2.1 CtpoeHue BeliecTBa 1 https://m.edso0.ru/2SJ151M41
2.2 JIBIOKCHHE 1 B3AMMOCHCTBHE HaCTHIL 2 https://m.edso0.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTtHble COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/ONOVIXY1K
HWrtoro o pazaeny 5
Pasznea 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprus, Macca, TUIOTHOCTb 4 1 https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH M ra3oB
4.1 Hassenne. Ilepenada napienns https://m.eds00.ru/X0DW367P2
TBEPIABIMH TEJIAMH, KHIKOCTAMH U ra3aMu
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMmoc(epHoe faBiieHue 6 https://m.eds00.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

44 JeiicTBuE )KUIKOCTH U T'a3a Ha
' IIOTPY>KEHHOE B HUX TEJIO

Hroro no pazneny

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

5.1 PaboTa 1 MOITHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHuuecKasi SHEeprus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

https://m.edsoo0.ru/NFE60OY8SNK

https://m.edsoo.ru/75LMREDY1

https://m.edso00.ru/504NOQXKX9

https://m.edso00.ru/G30454EMT



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJE.
SBnenus npupoabl. Pusndyeckue
SIBJICHUSI

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS
dusnyeckre BEIMYUHBI U HX
M3MEepeHHne

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4YeHUS

1 Henensa

1 Henena

2 Hemensd

DJIeKTPOHHBbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

https://m.edsoo0.ru/6ZYFTEPAY

Vpok-uccnenosanue "M3mepenue
TEMIEPATYphl IPU TOMOILU
KUAKOCTHOTO TEPMOMETpA U
JaT4rKa TeMneparypol”

Kak ¢uzuka u npyrue
€CTECTBEHHBIC HAYKU U3y4aroT
npupoay. EcTecTBeHHOHay4HbIN
MeTo[] mo3HaHusl. OnucaHue
(bu3nUecKUX SIBICHUH ¢ TOMOIIBIO
Mozeen

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JabHOCTh MONETA
mrapuka, NynmeHHOro
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM
OoJtbIre BhICOTa MmycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTpOEHHE BEIeCTBa

2 Hemensd

3 Henens

3 Henmens

4 nenensd

https://m.edsoo.ru/VOGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo0.ru/9YLZITEMU

https://m.edsoo.ru/F5PU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

I[BI/I}KCHI/IC JacTHll BEIICCTBa

4 yenens

https://m.edsoo.ru/HO31SN1F3

Ypoxk-uccnenopanue «OMbITHI 1O
HAOIIOEHUIO TEINIOBOIO
PaCIIMPEHHUSI Ta30BY

5 Hepens

https://m.edsoo0.ru/FT87UNTLS

10

Al"pel"aTHLIe COCTOAHHA BEUICCTBA

5 "Henens

https://m.edso0.ru/STRDWACXM

11

12

13

B3anmocBA3b MEX1y CBOMCTBAMH
BEILECTB B PA3HBIX arperaTHbIX
COCTOSHHUSAX U UX
ATOMHOMOJIEKYJISIPHBIM
crpoeHreM. OCOOEHHOCTH
arperaTHhIX COCTOSTHUI BOJIbI

Mexanuueckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
IBUKEHUE

Cxopoctb. EquHUIBI CKOPOCTH

6 Henens

6 "Henensa

7 Henens

https://m.edsoo.ru/AWMI1DBI148

https://m.edsoo.ru/3W6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

15

Pacuer IMyTH 1 BpEMCHU
JABUXXCHUA

WNuepuus. 3akoH HHEPIHH.
Bz3aumopelicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBDKECHUS Tl

7 Henens

8 Henmens

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

IInotHOCTH BemecTBa. Pacuer
MaccChl ¥ 00BbEMa Tela 110 €ro
IUIOTHOCTH

8 Henens

https://m.eds00.ru/0S71X3DPS

17

JlaGoparopHas paboTa
«Omnpenenenre MIOTHOCTH
TBEPAOTO TEJIA»

9 Henens

https://m.edso00.ru/OH22PX7CX

18

Pemenue 3agad mo reme
"[TimoTHOCTH BemecTna"

9 Henens

https://m.edso00.ru/50DYVY G49

19

Cuna xak XxapakTepuCTHKa
B3anMmoieiicteus Ten. Cuna
ynpyrocty. 3akoH ['yka

10 wemensa

https://m.edso00.ru/NV56FY1G2



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2

20

21

JlaGopaTtopHnas pabora «3yueHue
3aBUCHUMOCTH PACTSKCHUS
(mepopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHOHN CUIIBI»

SBnenue tarorenus. Cuna
TSKECTH

10 wemensa

11 nenens

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQOE

22

CBA3b MEXY CHUJION TSKECTH U
Maccoli tena. Bec tenma. Pemenue
3aga4 no reMe "Cuna Tsokecta"

11 nenens

https://m.edsoo.ru/8PZHPV1YJ

23

Cuiia TsKeCcTH Ha APYTrux
mwiageTax. dusndeckue
XapaKTEPUCTUKU TIJIaHET

12 Henens

https://m.edsoo.ru/IM2DOKYLI

24

N3zmepenue cun. flunamometp

12 Henensa

https://m.edsoo.ru/IT1ZGKCKH

25

26

27

Bec Ttena. HeBecoMocTh

CrnoxxeHue AByX Cull,
HaIpaBJICHHBIX 110 OJHON IMPSMOM.
PaBHOEliCTBYIOIIASA CHIT

Pemenue 3agad mo reme
"PaBHonelicTByromas cuin"

13 wenmens

13 Henena

14 wenens

https://m.edsoo.ru/UA01SQ8RE

https://m.edso0.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoNbXEHUs U TPEHHUE
nokosi. Tpenue B ipupoe u
TEXHUKE

14 wenens

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopatopHas pabora «3yueHue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBXKEHHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEN»

15 nenens

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIOIEH CUIIBI

15 wenensa

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3amau o remam: «Bec
tenay, «['paduueckoe
nu3o0paxenue cuiy, «CHITbI,

16 nwenensa

https://m.edso00.ru/T9V639RZF



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF

«PaBHOCUCTBYIOIIAS CUIT»

32

KoHTposbHas paboTa mo Temam:
«MexaHHYeCKOoe JBIKCHUCY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«['padmueckoe n3obpaxenue
cuin», «CHIIbI»

16 Henena

https://m.edsoo.ru/P4ARO8WE4D

33

34

35

36

Hasnenue. CriocoObl yMEHBIICHUS
Y YBEJIIMUCHUS JIaBJICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JaBJICHH ra3a oT 00bEMa,
TeMIepaTypbl

Ilepenaua naBieHus: TBEPABIMU
TeNaMH, JKUIKOCTSAMH U ra3aMH.
3akoH Ilackains

JlaBlIeHHE B )KUJIKOCTH U Ta3e,
BBI3BAHHOC I[CﬁCTBHGM CHUJIbI
TSKECTH

17 uenensa

17 genensa

18 Henena

18 wemens

https://m.edso0.ru/25TVM1FDL

https://m.edsoo.ru/544Y MX9WR

https://m.edso0.ru/CG5P0SNWO

https://m.edsoo0.ru/K7T1219UC

37

Pemenue 3amau no teme
«JlaBiieHrE B KUJIKOCTH U Ta3e.
3akoH [Tackamnsa»

19 Henens

https://m.edsoo.ru/UHHC5RB6W

38

Coob1maronmecs: cocysl

19 Henens

https://m.edsoo.ru/7THDBMDHR?2

39

I'mapaBnuyeckuit mpecc

20 Henensd

https://m.edso0.ru/67X2LF396

40

41

Manomertpsl. IlopiiHeBoi
JKUJIKOCTHBIN HacoC
AtMmocdepa 3emnu. [IpuanHbl
CyILIECTBOBAHUS BO3YIIHON
000s0uky 3eMin. 3aBUCUMOCTb
aTMOC(hEpHOTO JTaBJICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPSI

20 wenens

21 uenens

https://m.edso0.ru/5G846G718

https://m.edsoo.ru/DRO6ZPW1M

42
43

Bec Bozayxa. ATMocdepHOe
JIaBJICHUE

N3mepenne armocdepHoro

21 uenens

22 "enens

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4

napiieHus. OnsiT Toppuyenau

44

3aBUCUMOCTbH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOPS

22 "wenens

https://m.edsoo.ru/YWJFWMZI1J

45

BapomeTtp-anepou.
ATMmocdepHoe TaBieHre Ha
pa3IMYHBIX BBICOTaX

23 menens

https://m.edsoo.ru/WBNXTP7GR

46

47

48

49

50

51

52

Penrenue 3amad mo reme
"ATtmocdepHoe naBneHue"

JlelicTBUE KUJIKOCTHU U Ta3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnas pabota
«Omnpenenenre BHITAIKABAIOIICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH
Beca Tesa B BOJIE OT 00bEMa
MOTPYXEHHON B )KHUJIKOCTh YaCTU
Tena»

IInaBanue Ten

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHnue apeomeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30n0abEMHOCTH"

Pemenue 3agad mo reMam:
«IInaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

23 menens

24 uenens

24 uenens

25 "wenens

25 "wenens

26 wenens

26 Henens

https://m.edsoo.ru/YWVWL5TA1

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edso00.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAG0Q

53

Mexanunueckasi pabora

277 Henens

https://m.edsoo0.ru/1YIR6J7L5



https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomgocTts. EauHUIBEI MOIITHOCTH

27 uenens

https://m.edsoo.ru/4UUXIHR1X

55

VYpoxk-uccienopanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM NpH
noanLéMe 1o Jiectauie"

28 "enens

https://m.edsoo.ru/GDB065558

56

57

58

59

60

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBeCuE cuit Ha ppruare

Kontponpnast pabora o teme
«/laBiieHue TBEPIBIX TEI,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas mpoBepovHas
paborta

PesepHsbiit ypok. Pabora ¢
TEKCTaMH 1o TeMe «JlaBienue
TBEPABIX TEN, )KUIAKOCTEH U ra30B»
/ Beepoccuiickasi mpoBepoYHast
pabora

Poryaru B TexHuke, ObITY U
npupoje. Jlaboparopnas padbota
«HccnenoBanue ycioBuit
PaBHOBECHSI pbIyara

Pemenue 3agad mo reme
«Y CI0BUsL pABHOBECHSI pblUara

28 uenens

29 wenens

29 wenens

30 "enens

30 nenens

https://m.edso0.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edso0.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduunent noneznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGoparopHas paboTa
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

31 Henens

https://m.edsoo.ru/4AYEYZDMW

62

63

Pemenue 3agau no reme "Pabora,
MourHocTh, KIT/"
MexaHnueckas SHeprusl.

Kunernueckas ¥ moTeHuanbHas
SHeprus

31 menens

32 Henend

https://m.edsoo.ru/VF5XBOLVS

https://m.edso0.ru/3HQE7HOY K



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK

64

65

3aKOH COXpaHEHMSI MEXaHUYECKOI
SHEPTrUuu

YPpOK-3KCIIEPUMEHT IO TEME
"DKCepUMEHTAIbHOE
onpeJieJICHue U3MEHEHUS
KUHETHYSCKOM 1 MOTSHITNAILHOMN
SHEPTUH MPHU CKATHIBAHUU TEJIA IO
HaKJIOHHOM INTIOCKOCTH"

32 wenens

33 Henens

https://m.edso0.ru/46Y22ZPME

https://m.edsoo.ru/5sSM7E7YTZC

66

67

68

KonTponbHas padoTa 1o Teme
«PaboTa 1 MOITHOCTH. DHEPTHI»

PeseprHsbiit ypok. Pabora ¢
TEKCTaMU I10 TEME
"MexaHndeckoe aBrKeHne"

PesepBHsblit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

33 "Henens

34 uenens

34 uenens

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo0.ru/MJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

TEMATUYECKOE IIJIAHUPOBAHMUME ba3oBbiii ypoBeHb

8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

N /m NMpPOrpamMMblI Bcero ;(;;:TI::HBHLW Eﬁﬁz::;zmecxne o0pa3oBaTe/IbHbIE PeCypPChI
Pasnes 1. TenioBblie sABJIEHHS
1.1 CrpoeHre U CBOMCTBA BEIIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TennoBbIe MPOIECCHI 21 1 3 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3zzes 2. DiieKTpUYecKHe M MATHUTHbBIE SIBJICHUS
21 BJIeKTpI/IquKI/IeUt 3apsi/bl. 3apsuKESHHBIC Teja 7 https://m.eds0o.ru/RAOORCTO4
U MX B3aUMOJICHCTBHE
2.2 [TocTOSIHHBIH IIEKTPUUECKUI TOK 20 2 4 https://m.edsoo.ru/PBQBOWS2B
2.3 MarauTHbIC SIBICHUS 6 1 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTpOMarHuTHAsE UHITYKIIUS 4 https://m.edso00.ru/7QODS8EL15
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

[NPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

8 KVIACC

KoaunuecTBO 4acos

Hara JIeKTPOHHBbIE HU(POBHIE
N /m Tewa ypoxa Bcero Kontpoabneie Ipaxtuieckue H3y4YeHHUs o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
IlepBuunsblil uHCcTpyKTaX 1o OT.
OCHOBHBIE TIOJIOKEHUS https://m.edsoo.ru/10BIEJ8G
1 . 1 1 Henens
MOJICKYJISIPHO-KUHETHYECKOH TeopHuH Q
Y MX OIBITHBIC TIOJTBEPIKICHHSI
https://m.edsoo.ru/OMIN4E3
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 1 Henens EH
3 Monenu TBEpIOTO, HKHJIKOTO 1 1 2 Henens https://m.edsoo.ru/HVW3W
ra3000pa3HOro COCTOSHUI BEIECTBA MRAS
OOBsicHeHHEe CBOWCTB TBEPOTO,
PRHAROTO H rasoodpastoro https://m.edsoo.ru/DJYTZQH
4 COCTOSIHM BEIIECTBA HA OCHOBE 1 2 "Hepens 83
MOJIOKEHUN MOJIEKYIISIPHO- -
KMHETUYECKON TEOPUHU
https://m.edso0.ru/8G73PVM
5 Kpucrannmueckue u amopdHsbie Tena 1 3 Henens 40
CmaumnBaHuE U KaHJUIIPHOCTb. https://m.edsoo.ru/7XZHOX
6 1 3 Henmens
[ToBepXHOCTHOE HATSKEHUE TSK
https://m.edsoo.ru/I3SN30KS
7 TennoBoe pacuimpeHue u cxarue 1 4 Henens 8L
Temneparypa. Cassh Temneparypel https://m.edsoo.ru/5XSV6F1
8 CO CKOPOCTBIO TETUIOBOTO JIBHKEHUS 1 4 Henens )
YaCTHII -
9 BHyTpeHHsist sHEpTHSL. (31100061;1 1 5 Hexens https://m.edsoo.ru/BBVCI9M
W3MEHEHHUS BHYTPEHHEN SHeprUn H6
https://m.edsoo.ru/10BIEJ8G
10 Buasl Tenonepenaun 1 5 Henmens 0
11 VYpok-koHdpepenius "TIpakTudeckoe 1 6 Henens https://m.edsoo.ru/OMIN4E3



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH

UCIIOJIb30BAHUE TETUIOBBIX CBOMCTB
BEIIECTB U MAaTEPHUAJIOB B IEIIAX
sHeprocoepekeHus "

KonnuectBo TeruioTel. Y aenbHas

https://m.edsoo.ru/HVW3W

12 TEII0EMKOCTD 6 nenens MRAS

YpaBHEHHE TEIIOBOTO OanaHca. https://m.edso0.ru/DIYTZOH
13 Teruioo00MeH U TEIIOBOE 7 Henens 83

paBHOBECHE =

Wuctpykrax nmo OT. JlabopaTopHas

pabota Nel "HccnenoBanue siBJICHUS https://m.eds00.ru/8G73PVM
14 7 Henens

TEIUI000OMEHA NPY CMEUTHBAHUN 40

XOJIOAHOW U ropsiueit Boabl"

Pacuer konuectsa Tennote, https://m.edso0.ru/7XZHOX
15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI Tea 8 Henens TSK

1 BBIICISIEMOI0 UM IIPH OXJIAXKICHUN E—

HHCprKTaXf, 1o O Ha60paT°pHaﬂv https://m.edso00.ru/I3N30KS
16 pabota No2 "Omnpenenenue yaeabHOM 8 Henmens 8L

TEIUIOEMKOCTH BelecTsa"” -

DHeprus TOIUIMBA. Y JIeTbHAS https://m.edsoo.ru/5XSV6F1
17 9 Henens

TEIJIOTa CTOPaHUS 5B

Ilnasenue u OTBCP/CBAHHC https://m.edsoo.ru/BBVCI9M
18 KPUCTAJUTMYECKUX TeJl. Y AeNbHAs 9 Henensa H6

TEIJIO0TA IUIaBJICHHUS —

?,Ia60paT0pHaﬁ pabora . https://m.edsoo.ru/LCQXVH
19 Ompenenenne yAaeIbHON TEIIOTHI 10 nenens GHD

IUIaBJIEHUS JIbaa" B
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 10 Hexens https://m.edso00.ru/CQG4DQ

Ucnapenue KML

Kunenwne. Y aeapHas Temiora
21 mapooOpa3oBaHusI U KOHICHCAIIHH. 11 Henens https://m.edsoo.ru/Y7HDJM?2

3aBUCHUMOCTh TEMIIEPATypPhl KUTICHUS
0T aTMOC(hEepHOTO JaBICHUS

GZ



https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ

Wuctpykrax no OT. BraxHocTs
Bozayxa. JJaboparoprast paborta Ne3

https://m.edsoo.ru/7KP37W0

22 "OmnpeneneHne OTHOCUTEbHON 11 Henens i1

BJIQXKHOCTH BO3/yxa"

Perrenue 3aa4 Ha onpe/eicHIe https://m.edso0.ru/NAXJEXG
23 12 nenens

BJIQXKHOCTH BO3/1yXa AL

HpHHHHHI’Lp a0OTSI TETLIOBLIX https://m.edsoo.ru/6BKWSW
24 nsurateneif. [Taposas TypOuHa. 12 nepens YG6

JIBuraTenb BHYTPEHHETO CrOpaHusl —

KII1 rennosoro asmrares. https://m.edsoo.ru/UJA3DRD
25 TeroBele ABUTATENN U 3aIUTA 13 nenens OH

OKpY’Karollel cpeibl -
26 3aKOH COXpaHEHUS U MPEBPAILCHHUS 13 Henens https://m.edsoo.ru/B1KX6RP

SHEPIUHU B TEIJIOBBIX MPOIIEeccax Q9

[ToaroroBka Kk KOHTPOJIBHOM paboTe

1o teme "TermnoBble ABJICHUS. https://m.edsoo.ru/9AQ53CC
27 . 14 wenens

V3MeHeHre arperaTHbIX COCTOSTHUM 7C

BemecTsa"
28 14 Henens Bttps://m.edsoo.ru/0X03133K
29 Dnextpusanus Ten. J[Ba poaa 15 Henens https://m.edsoo0.ru/9E85KDQ

DJIEKTPUUYECKHUX 3aps0B MD

YPOK-HCCICIOBAHHE "IIIEKTPH3AILHA https://m.edsoo.ru/JALQFK6
30 TeN UHAYKITUEH U TIpH 15 wenens 73

COIIPUKOCHOBEHUN" -
31 BiaumopeiicTBue 3apssKeHHBIX Tell. 16 Hexens https://m.edsoo.ru/LIJCQZZS

3akon Kyrnona 9

DNEKTPUUYECKOE MOJIE.

HanpsokeHHOCTB AIIEKTPHYECKOTO https://m.eds00.ru/N79CZGZ
32 16 Henens

nosist. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJIEN

i



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J

[ToBTOpHBINA HHCTpYKTaX 110 OT.
HocuTenu snektpuyueckux 3apsjios.

https://m.edsoo.ru/AFOIKAD

33 DnemeHTapHbI 3apsia. CTpoeHue 17 nenens MV

aroMa

[TpOoBOAHUKY U AUAIICKTPUKHU. 3aKOH https://m.edsoo.ru/U8JR991P
34 17 Henens

COXPAHEHHUS ICKTPUICCKOTO 3apsijia B

Perrenue 3a1a4 Ha MPUMEHEHHUE https://m.edso0.ru/SXWWQOS
35 N 18 menmens

CBOMCTB 3JIEKTPUUYECKUX 3aps10B WJ5

DICKTPUMCCKHIE TOK, yCIOBH €ro https://m.edsoo.ru/ISIMP3J3
36 cyuiectBoBanus. Mcrounuku 18 Henens M

ANMEKTPUIECKOTO TOKA —
37 JleficTBUA SIEKTPUYECKOrO TOKA 19 Henena Ei?.f_://m'edsoo'rU/QSWUTC

Ypok-nceienosanue "Jleiicrsne https://m.eds00.ru/ZHMKZM
38 AIEKTPUYCCKOTO IOJIS Ha 19 "Henens 43U

MIPOBOJIHUKY U IUDJIEKTPUKH" —

DJIEKTPUUECKUI TOK B MeTajliax, https://m.edsoo.ru/E4AC000Y
39 20 Henens

JKHIKOCTSIX U rasax PF

DreKTpudecKas 1erb U eé https://m.edsoo.ru/ROW7KU
40 20 Henensd

COCTaBHBIE YaCTH DDO

Cuna toka. UnctpykTax mo OT.

JlaGoparopnast padota Ne4 https://m.edsoo.ru/9LHH7UN
41 " 21 nenens

W3mepenue u peryimpoBaHue CHITBI Jl

TOKa"

DAEKTPUUECKOE HATIPSKECHHE.

ST, My mo O https://m.edsoo.ru/X7P0JOF
42 Jlaboparopnas pabota No5 21 uenens GH

"U3mepeHue u peryaupoBaHue -

HarnpsoKkeHus"
43 ComnpoTuBJIeHHE TIPOBOIHHKA. 22 nenens https://m.edsoo.ru/E8UO05PC

Y aensHOE CONPOTUBIICHHE BEIIECTBA 4G
44 JlaGopatopHast paboTa 22 nenens https://m.edsoo.ru/4JDA8GZ



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

"3aBUCUMOCTD JICKTPUUYECKOTO
COIIPOTHBIIEHUS IIPOBOJIHUKA OT €TO0
JUTUHBI, IJIOLIAIH MTONEePEYHOr0o
ceueHus u marepuana”

3aBUCUMOCTH CUJIBI TOKA OT

https://m.edsoo.ru/VEZPE70Q

45 HanpspkeHus. 3akoH OMma ayis 23 "Henens 80

ydacTka [enu

Wucrpykrax no OT. JlabopaTopHas

pabota Ne6 "HccnenoBanue
16 3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO 23 Henens https://m.edsoo.ru/X5THIN3

Yyepe3 pe3sucTop, OT CONPOTUBIICHUS RM

pe3ncTopa M HANPSKCHHS Ha

pe3ucrope"
47 ITocaemoBarenbHOE U HapaIeIbHOE 24 Henens https://m.edso0.ru/HJ990349

COEIMHEHU IIPOBOJHUKOB 3

Jlaboparopuas padota "IIpoBepka

[paBHJjIa CII0KEHUS HAMIPSKEHHUIA https://m.edsoo.ru/VQ3VYP
48 24 wenens

MIPH MTOCJICIOBATEIILHOM COCTMHEHUHN oT8

JIBYX p€3UCTOpPOB"

JlabopaTtopHas pabora "I[IpoBepka

MpaBUJIa JUIS CHJIBI TOKA MTPH https://m.edsoo.ru/DPAXG8P
49 25 nenensd

apajuIeIbHOM COEAUHEHUN ZJ)

pe3uctopos”

Peruenue sanat Ha npumeHcHue https://m.edsoo.ru/19ZEFKZ
50 3akoHa OMa JJ1s pa3InyHOTO 25 Henens 74

COETMHEHUS TIPOBOIHUKOB =

Pabora u momtsocTs https://m.edsoo.ru/40A1XYN
51 AIEKTPUIECKOTO TOKA. 3aKOH 26 Henens 3H

Jxoynsa-Jlenna -

HHCprKTa)K,,HO UL, S mogsT https://m.edsoo.ru/VR92V8J
52 pabota Ne 7 "Omnpenenenne padoTs 26 Heaens HA

Y MOIIHOCTHU 3JIEKTPUUYECKOTO TOKA" -
53 DneKTpuUecKue 1enu 1 27 "Henens https://m.edsoo.ru/1L.3KZ2X



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
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https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM

MOTPEOUTEIH DIICKTPHICSCKOU LM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTOSIHHBIE MATHUTEI, UX https://m.edsoo.ru/KL1ZHIK

B3alMOJEUCTBHE 1 27 nepens QF

ypOK:I/ICCJIeI[OBaHI/Ie Hsyquf'de 1 28 Henens https://m.edso00.ru/1GL7RJQ
IOJIEH MTOCTOSIHHBIX MAarHUTOB OR

MarauTtHOe none. MaruuTHoe 1moJjie hitps://m.eds00.ru/R3XXJICR
3eMiId 1 €ro 3HadeHue I )KU3HU Ha 1 28 Henens

3emite VK

[ToaroroBka Kk KOHTPOJIBHOM padboTe

110 TeMe "DIIEKTPUUECKHE 3aps/Ibl. https://m.eds00.r/RTALIBL

57 3apsKEHHBIE Tella U UX 29 nenens c5
B3auMoacucTBUs. IlocTOSHHBIN -
JJIEKTPUUECKUI TOK"
59 29 Henens https://m.edso00.ru/ZISSW4Z
w
59 30 Hexens https://m.edsoo.ru/EQRLKPT
1uU
OmnbIT OpcTena. MarHuTHOE 1MoJe https://m.eds00.ru/PC1IDMV
60 ANEKTPUYECKOT0 TOKa MarHuTHoOe 30 wenmens 41D
TI0JI€ KaTYIIKH C TOKOM I
[IpuMeHeHne >EKTPOMArHiuTOB B https://m.eds00.ru/KG8XDIU
61 texHuke. JJaboparopuas pabota 31 venens WD
"N3yueHne neicTBUsI MATHUTHOTO —



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
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https://m.edsoo.ru/ZISSW4Z7W
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https://m.edsoo.ru/PC1DMV4ID
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https://m.edsoo.ru/KG8XDIUWD

T10JIs1 HA MPOBOJIHUK C TOKOM"

DNEeKTPOABUTaTEh TIOCTOSIHHOTO

Toka. Mcrions3oBanue

ANEKTPOABUTaTENICH B TEXHUUECKUX

62 YCTpOICTBaxX U Ha TPAHCIOPTE. 1 31 Henens
JlaboparopHnas pabota

"KoHcTpynpoBaHue 1 U3ydeHue

paboTHI AJIEKTpOABUTATENS "

https://m.edsoo.ru/7VYQQD
MFEN

OnsiTel Papanes. 3akoH
63 3JIEKTPOMArHUTHON MHIYKITUH. 1 32 unenens
[IpaBuiio Jlenna

https://m.edsoo.ru/YSDW34F
V0

Onekrporeneparop. CriocoOb!

MIOJIyYEHUS JIEKTPUYECKOW SHEPTUH. https://m.eds00.ru/LM1C70D

64 DIEeKTpOCTaHIIMU Ha 1 32 "Henensd 7A

BO300HOBJISIEMBIX HCTOYHHKAX -

SHEPTUHU

ITonroToBka Kk KOHTPOJBHOU paboTe hitps://m.eds00.ru/GES9PNC
65 1o TemMe "DIeKTpUIeCKUe 1 1 33 nenens 8B — '

MATrHUTHBIE SIBJIEHUS"

https://m.edsoo.ru/APBXXT

66 1 1 33 "enens ADS
67 PGSGPBHI'»'II/I ypok. Pabora ¢ Te"KCTaMI/I 1 34 Hexens https://m.edso00.ru/4AB8GKY
1o Teme ""TerioBbie SBICHUS Q1X
68 Pe3epBHE'>'II/I ypok. Pabora ¢ TCK'('ZTaMI/I 1 34 Henens https://m.edsoo.ru/IBHXLLT
1o Teme "MaruuTHbBIC SIBICHUS XX
OBIIEE KOJIMYECTBO YACOB I10 68 4 2

[NPOT'PAMME



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

TEMATUYECKOE IIJIAHUPOBAHMUME ba3oBbiii ypoBeHb

9 KJIACC
KonuuaectBo wacor
No /it HaumenoBanue pa3ziesioB U T€M NpOrpaMMbl K OGRS (IGome)
Beero OHTPOJIbHBIE [IpakTnueckue 00pa3zoBaTebHBIC PECYPChI
paboThI paboThI

Pa3zgen 1. Mexanun4deckue siBJICHHUSA

1.1 MexarmecKkoe ABIKEHHE 1 CIOCODEL ero 10 1 https://m.edsoo.ru/CEOGHRGTL
OIMCaHUS

1.2 BzaumoneiicTBue Ten 20 1 2 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHEHUS 10 1 https://m.edsoo.ru/SHEC3Y25B

Htoro no pazneny 40

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexannueckne KoeOaHus 7 1 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHu4ecKue BOJHbBI. 3BYK 8 https://m.edsoo.ru/DHIJG8AS50

Hroro no pazgeny 15

Paznen 3. DiieKTpOMarHuTHOE 1M0Jie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DJICKTPOMArHHTHOE HolIe H 6 https://m.eds00.ru/DTIBBEEY0

AJIEKTPOMArHUTHBIE BOJIHBI

Hroro no pasneny 6

Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 1 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI B ONITHYECKHEe TIPUOOPHI 6 1 1 https://m.edsoo.ru/20WNYKRX1
4.3 Pa3znoxxeHue 0enoro cBera B CIIEKTP 3 https://m.edsoo0.ru/2Z5AHODTO

Wroro no pazmeny 15

Pa3nen 5. KBaHTOBBIE SIBJIEHUSA
51 Hcnyckanue U OTJIONIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/BK5E4AQQ8
5.2 CrtpoeHue aTOMHOTO siipa 6 https://m.edsoo.ru/U3WX2R61B
5.3 S nepHbie peakiuu 7 1 https://m.edsoo.ru/TMMVY9VSF



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

KomanuectBo yacos

OnexTpoHHbIe (LIU(POBEIE)

No /it HaumenoBanue pa3ziesioB U T€M NporpaMMbl Beer KOHTpOITbHBIE N — T —
paboThI paboThI
Hroro no pazueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001A0IIMH MOYJIb
6.1 lostoperie u obobmenue coxepxanus 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usuku 3a 7-9 knacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

IHPOI'PAMME



https://m.edsoo.ru/JKQXVJ8BE

ITOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

KomnuectBo yacos

Ne Tinie o Hara DneKTpoHHbIE HU(PPOBBIE
n/n Beero | oHTpoibHble  IIpaKTHuECKHE  pgygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboThI
1  Mexanuueckoe IBrKeHHE. MaTepuaibHas ToYKa 1 l megens  https://m.edsoo.ru/UP3188VCD
5 Cucrema orcuera. OTHOCHTEIBHOCTh MEXaHUYECKOTO I nenens  https://m.edsoo.ru/UWFLOO33T
JBHKCHHUS
3  PaBHOMepHOE NPSIMOJIMHEHHOE TBHKCHUE 1 2 menens | https://m.edsoo.ru/E65RWOZKO
4 HepaBHoMepHoe npsiMonnHeiHoe npuxenue. CpeaHss 1 2 Henens hitps://m.eds00.ru/L043PY TGB
U MCHOBEHHAs! CKOPOCTh
5 TpAMOIHHEHROE PaBHOYCKOPEHHOE /IBHUKCHHE. 1 2uenens  https://m.edsoo.ru/8KUYWCHBO
Yckopenue
6 E;g;(z;g;#ﬁgfgﬁiﬁgﬁgiamoycmp CHHOTO 1 3menens | https://m.edsoo.ru/HXCDF3ZC8
JlaGopartopnast pabota "OrnpeaesieHne yCKOpEHUs Tena
7  Tpu paBHOYCKOPEHHOM JIBH)KEHHUH 10 HAKIIOHHON 1 1 3memenst  https://m.edsoo.ru/IKKINJFO8
miockoctu"
8 Cgoboanoe nagenue teir. OneiTel I anunes 1 3 Henens https://m.edsoo.ru/NMQA4GGEQD
g  PaBHOMEpHOE IBIKCHHE 110 OKpYkHOCTH. Tlepron 1 Amenens  https:/m.edsoo.ru/PVRBIDTTH
vactora oOpaieHus. JInHelHas 1 yriaoBas CKOPOCTH
10  IleHTpOCTpEMHTEIBHOE YCKOPEHHUE 1 4 menens  https://m.edsoo.ru/O5LFGWEZY
11  TIlepssrii 3akoH HeroToHa. Bektop cuibl 1 Anemens | https://m.edsoo0.ru/TADTURL3K
12 Bropoii 3akon Hetotona. PaBHojeiicTBytomIas cuia 1 5 Henens https://m.edsoo.ru/5A28NGVEV
13  Tperwuii 3akon HerotoHa. Cymepro3uiius Cuia 1 5uenens  https://m.edsoo.ru/XPFYG64RM
14  Pemienue 3a7a4 Ha MpUMEHEHKE 3aKOHOB HproTOHA 1 5uemenss  https://m.edsoo.ru/GEM2S4HK9
15  Cuna ynpyroctu. 3akoH ['yka 1 6 wemenst | https://m.edsoo.ru/BHBXXRIJQ
16  Pemrenue 3amau mo teme «Cuiia ypyrocTu» 1 6 wemenst  https://m.edsoo.ru/HML1AMN12
17 (e R Re i R R s 1 1 6menens  hitps://m.edso0.ru/TAPAJAFV1

MPY>KUHBD»



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1

KomnuectBo yacos

Ne Tea vpoka Hara OneKTpoHHbIE HU(PPOBBIE
n/n yp Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI

18  Cuna tpenus 1 7uemenss  https://m.edsoo.ru/BAWPRASI7

19  Pemenue 3aa4 no teme «Cuiia TpeHUS 1 7uemenst  https://m.edsoo.ru/PJIDH2DCIOT

20 BRI T R S 1 1 7uenens  https://m.eds00.ru/C56RDSKXS
TPEHUS CKOJIBKEHHSI

21 Pemenne 3azia 1o Teme ,,3 axonpt Hpiotona. Cuna 1 8uememss  https://m.edsoo.ru/VT3T38KBU
yrpyroctu. Cuia TpeHus

22 POHFOTOBKa K KOHTPOJILHOI paboTe 1O Teme " 1 8menens | https://m.eds00.ru/8D7SUVX5J]

Mexanunyeckoe aBHKeHUEe. B3anmonencTeue el

o3 | KoHTpoibHas pabora 110 Teme N‘I‘exaHH‘IeCK"e 1 1 Smemens  https://m.edsoo.ru/J1BOUJ2YG
nBWKeHue. B3anmoeicTBre e

o4 Cuiia TSHKECTH U 3aKOH BCEMHPHOI'O TATOTEHUS. 1 9 menens  https://m.edsoo.ru/MEETXGF60
YckopeHne cBOOOTHOTO TaACHHUS
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT

25 | rpaButanmoHHOro neHTpa (CollHevHast CHCTEMA). 1 9 Henens https://m.edso0.ru/BLGGQ9259
lanaxtuku"

26 Pemernue 3aga4 no TeM?, Cria TsOKSCTH 1 3aKO0H 1 9menens | https://m.edsoo.ru/V0O2GV8YAT
BCEMUPHOTO TSATOTCHHS

p7  llepBas kocwirieckas ckopocTs. HepecoMocts i 1 10 nezens  hitps://m.eds00.ru/563XRGBED
neperpy3Ku
PaBHOBecHe MaTepHaIbHOK TOYKH. AOCOTIOTHO

pg  TBEpaoE Te0. PaBHoBECHE TBEPIOrO TeNa C 1 10 nenienss | https://m.edsoo.ru/AONEMBA59
3aKperIEHHON OChI0 BparieHusi. MoMeHT cuitbl. LIeHTp
TSKECTH

29  Bugpl paBHOBecHs. Y CTOHYUBOCTh PABHOBECHSI 1 10 Hement | hittps://m.edsoo.ru/GAMQWA4SLS

30 PemeHHe,, 3anay o Teme "MomeHT cuitr. Hentp 1 Iluenens | https://m.edsoo.ru/0QJSN205C
TSHKECTH

31 Nmmnynsc Tena. Mmynse cuitbl. 3aKOH COXpaHEHHS 1 Iueens | https://m.edsoo.ru/7PISBWOD2

HMITYJIbCa. YTIPYTO€ U HEYNPYroe B3auMOACHCTBUE



https://m.edsoo.ru/B4WPRA8I7
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https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
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https://m.edsoo.ru/7PI5BWQD2

KomnuectBo yacos

Ne Tea vpoka Hara OneKTpoHHbIE HU(PPOBBIE
n/n yp Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI

gp  Pewenue 3azad no Teme "3aKom coxpanenns 1 Ilnenens | hitps://m.edso0.ru/LQOGEHSF9
UMITYJIbCA

33 YPOK-KOH(EpeHIN "PCAKTHBHOC NBIKCHUC B 1 12 menens  https:/m.edsoo.ru/3UH32H4RL
MIPUPOJIE M TEXHHUKE

34  Mexanuueckas paboTa ¥ MOIHOCTh 1 12 menens  https://m.edsoo.ru/FCOHVOY XP

35 fggﬁ;i CHIIBLTDRECTH, CHIIBL YIPYTOCTH H CIUIBT 1 12 wenens | https://m.edsoo.ru/Y4AH20MDHI

36 | Ces3b aHepruu u pabotsl. [loTeHIMATbHAS SHEPTHS 1 13 nenenst  https://m.edsoo.ru/ZIFB7L5EF

37 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU 1 13 nemens  https://m.edsoo.ru/MWKXLZNXVR
SHEPrUH

38 | 3akoH COXpaHCHHS YHEPIUU B MEXAHHKE 1 13 menens | https://m.edsoo.ru/FMM2S69EB

39 Mzyuenne sakona COXpaHCHHs SHEPrit 1 ero 1 14 nenenst  https://m.edso00.ru/0TVK8KJIXB
PUMEHEHHE JIUIS PELICHNUS 3a1a4

40 KontponbHas padota nmo teme «B3anmoielicTBue Tel. 1 1 \4wenens | hitps://m.edso0.ru/ZVD7Z44VH
3aKOHBI COXPaHCHHUS

41  KonebaTeabHOE ABHKCHUE U €T0 XapaKTEPUCTUKU 1 14 Hemenst | https://m.edsoo0.ru/3EQ3BHBZ3

42 3aryxatomue kojebanus. BeiHyKaeHHbie KoieOanusl. 1 15 wenens | hitps://m.edsoo.ru/I3ZKD2M12
Pes3onanc

43  MaremMaTHueCcKHii ¥ MPYKUHHBIA MasiTHUKH 1 15 nemens | https://m.edsoo.ru/O71PZDM11

44 yPOK-HCCJEeHOBaHHe (3aBUCHMOCTB NIEPHOJA 1 15 nenenst | https://m.edsoo.ru/BACAG6RAKS
KOJICOAHMIA OT JKECTKOCTH MPYKUHBI B MACCHI TPY3a»

45  PCBPALICHHE SHEPIHIT MPH MEXAMIECKIX 1 16 nenens  https://m.eds0o.ru/RPN7BU655
KoJe0aHusIX

46 JlaGopatopras pa6(3Ta «Onpeenenue JacToTs 1 1 16 wenens  https://m.edsoo.ru/FV1Y2NUGC
nepro/ia KoJeObaHuii MaTeMaTHUYECKOTO MasiTHHKA

47  Pemenne 3ama4d no reme «MexaHUUECKHE KOJIEOaHUSI» 1 16 venens  https://m.edsoo.ru/6YGEHWSDT

48 Mexanndeckre BoHbI. CBONCTBA MEXaHUYECKHX 1 17 nenens | https://m.eds00.ru/OHBO3USXY

BOJIH. HpO}IOJIBHI)Ie H MONIEPCUYHBIC BOJTHEI



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

KomnuectBo yacos

Ne Tea vpoka Hara OneKTpoHHbIE HU(PPOBBIE
n/n yp Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI

49  YpowKoupepenuus "Mexanuucckie oL B 1 17 nepens  hittps://m.eds0o.ru/6PNOHXSJA
TBEPAOM Tere. CelicMUYIEeCKUE BOJIHBI

50  3Byk. PacmpocrpaneHue u oTpaskeHHE 3BYyKa 1 17 menens | https://m.edsoo.ru/NTZLRXDB5

51 Y POK-HCCIIE/IOBAHHE Ha6,J,HOHeHHe SABHCHMOCTH 1 18 menenss | https://m.edsoo.ru/SRPRGGZV8
BBICOTBI 3ByKa OT 4aCTOTHI

52 T'pomKocTs 3ByKa H BHICOTA TOHA. AKYCTHHCCKHIA 1 18 menens | https://m.edsoo.ru/AOY3HSN3G
pE30HaHC

53 Ypoi-Kon(ep eHumf, YALTPA3BYK M HHPAsBYK B 1 18 menenss  https://m.edsoo.ru/AU3Z0S07U
MPUPOJIC U TEXHUKE

54 | DuexTpoMarHUTHOE IoJie. DIIEKTPOMArHUTHBIC BOJHBI 1 19 menens | https://m.edsoo.ru/KAKC7HSCG

55  CpoiicTBa 3IE€KTPOMAarHUTHBIX BOJH 1 19 Henens
VYpok-kordpepenius "Ilkana 3meKTpOMarHUTHBIX

56  BousH. Mcmonb30BaHKe JIEKTPOMArHUTHBIX BOJIH JUIS 1 19 wenenst  https://m.edsoo.ru/7E1J2VY03
COTOBOM cBsI31"
Ypok-nuccnenosanue "M3ydeHne cBoicTB

57 | BIEeKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIBHOTO 1 20 megenst | https://m.edsoo.ru/SHN7BSEB4
tenedona”

58 Pemenue 3amau Ha ONMPE/IE/ICHHE YACTOTHI 1 JUTHHBI 1 20 wenens | hitps://m.eds00.ruMWIGCOBOSN
AIIEKTPOMATHUTHOM BOJIHBI

59 QHGKTpOMaFHHTHaﬂ npupoaa ceera. CKOpOCTh CBeTa. 1 20 weens | https://m.edso0.ru/ZFGOBMGEX
BonHoBEbIE cBOlCTBa CBETa

60 Hcrounukn ceera. [IpsMonuHeitHoe pacipocTpaHEHNE 1 21 mexens  https://m.edsoo.ru/NTZLRXDBS
ceta. 3atMeHust ConnHua u JIyHel

61 3aKkoH OTpakeHHUs cBeTa. 3epkaia. PemeHue 3a1a4y Ha 1 21 weens | https://m.edso0.r/OONUKCDOB
NPUMEHEHHUE 3aKOHA OTPaKCHHUS CBETa

62  IIpemomieHue cBeTa. 3aKOH MPEITOMIICHHS CBETA 1 21 menenst | https://m.edsoo.ru/NF1PZFEV3

63  LlOJIHOC BHYTPCHHEC OTP@KCHHE CBCTA. 1 22 menens  https:/m.edso0.ru/FZ7HVBEE2W

Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHMUSI B
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KomnuectBo yacos

Ne I Hara OneKTpoHHbIE HU(PPOBBIE
n/n Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI

ONTHYECKHX CBETOBOJIAX
Jlaboparopnas padota "VccinenoBaHue 3aBUCUMOCTH

64  yria nmpeaoMIIEHHs CBETOBOIO JIy4a OT yIJia IaJcHuUs 1 1 22 menens | https://m.edso0.ru/R800IT10S
Ha rpaHuiie "Bo3yx-creksio""
Ypok-koHpepeHnus "Vicnonb30BaHUE TOTHOTO

65 | BHYTPEHHEr0 OTPaKCHHUS: CBETOBOJIBI, 1 22 menenst | https://m.edso0.ru/0L9F63ZRU
ONTHUKOBOJIOKOHHASI CBSI3b"

66  Jlunsbl. OnTHYecKas CHiIa JTMH3BI 1 23 memenst | https://m.edsoo.ru/ZV702L97F

67  IloctpoeHue H300pakeHHil B TMH3AX 1 23 menens | https://m.edsoo.ru/MWU2YHLIN

68 LT [ E OUH PEACIICHIC (I)OKyCIEOFO " 1 1 23 Hemenst | https://m.edso0.ru/3XTVNZNJJ
PACCTOSIHUSI U ONITHYECKON CHIIBI COOMPAFOIICH JIMH3bI

69  YPOK-KOH(EpeHI "ONTHYCCKHE JIMH30BEIC 1 24 wenens | https://m.eds00.ru/KKVRKOP3D
IPUOOPHI

70 | I'ma3 kak onTHYecKas CHCTeMa. 3peHHe 1 24 memenst | https://m.edsoo.ru/KP1ACI9PW

71 Ypox-xonpepenmi "JlegexTsi sperna. Kax 1 24 menens  https://m.eds00.ru/ZKWLQ3CHI
COXPaHHTH 3PCHHUE
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe «3aKOHbBI

72 pacnpoctpaHeHus cBeta. JIMH3bI U ONTHYECKUE 1 25 Hemenst | https://m.eds00.ru/R800IT10S
npubOpH»
KonrposbsHast paboTa mo TeMe «3aKOHBI

73 pacmnpocTpaHeHHs cBeTa. JIMH3BI H ONTHYECKHE 1 1 25 menenst | https://m.edsoo.ru/KKVRKOP3D
npuOOpH»
Pasnoxenue Oemnoro cBera B criektp. ONbITHI

74  Hetorona. CoxeHHE CIIEKTPaIbHBIX IIBETOB. 1 25 Hemenst | https://m.edsoo.ru/ZPREN4D5V
Hucnepcus ceera
PasnoxeHue 0eoro cBeTa B CIEKTP M BOCIPHSITHE

75 | nBera MpeaIMETOB NPU X HAOIIOJAECHUH Yepe3 1 26 memenss | https://m.edsoo.ru/E5I8L6TCH

L[BETOBbIE (PUIBTPHI



https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

KomnuectBo yacos

Ne TeMa Vpoxa Hara OneKTpoHHbIE HU(PPOBBIE
n/n yp Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI

76 ~ DOJHOBBIC CBOHCTBA CBETA: AHCHCPCIHA, 1 26 nenens | https://m.eds00.ru/A1F3HB8Y9
nHTephepeHns U qudpaKius

77  OnsiTel Pe3epdopaa u mianeTapHas MOAEIb aTOMa 1 26 menenst | https://m.edso0.ru/P922QVFIV

78  Tlocrynatel bopa. Moaens atoma bopa 1 27 menenst | https://m.edsoo.ru/OBJPHE0G?2

79  VICHyCKAiHC H NOIIOUICHHE CBETA ATOMOM. KBaHTEI 1 27 wenens  hitps://m.eds00.ru/MILRTHPCO
JIuHe#yaTbie CIIEKTPhI

80 | Ypok-npaktukyMm "M3ydyeHue ceKTpoB HCITyCKaHUs " 1 27 wemenst | https://m.edsoo.ru/7NCLNW?296

81  PaaMOakTUBHOCTH U €€ BUIBI 1 28 wenens | https://m.edsoo.ru/22H32JWLM

82 | Crpoenue atomHoro sigpa. HykinoHuas MmoJielnb 1 28 menenst  https://m.edsoo.ru/IRVFSKOFK

83 | PagmoakTuBHBIE MpeBpalieHus. M30Tombl 1 28 wenenss | https://m.edsoo.ru/RA796 TPSP

gy  Pewenue SWILIIO TEME: PapuoaxTupHEIe 1 29 menens  https://m.edsoo.ru/WX2HQP2S6
[IPEBPAIICHHS

85 | Ilepmon momypacmnania 1 29 wenens | https://m.edsoo.ru/WZDJCOES87

86 YpOK-KOH(pepeHius Paﬂﬂoal{,,mBHHe HBITYHCHHA B 1 29 menens  https://m.edsoo.ru/X1J4002C4
NPUPOJIE, MEIUIIMHE, TEXHUKE

87 SInepHble peaknnu. 3aKOHBI COXPaHEHHUS 3apsAI0BOTO U 1 30 neens  https://m.edso0.ru/Y O02XMKOO
MacCOBOTO YHCE

88 JHEPIH CBA3N ATOMHBIX A7Ep. (B3 MACCH! 1 30 memens  https://m.edsoo.ru/NSTEUFIO3
SHEPTUH

89  Pemenue 3amay mo teme "SaepHbie peakiuu" 1 30 memena  https://m.edsoo.ru/OD4AKHLQAT

90 Peaxiin cunTesa n JICITICHIS AP Herormic 1 31 menens | https://m.edsoo.ru/RMBFQBND7
sHeprun CoJHIa U 3BE3]T

gy  YPok-Konpepenws "Snepuas oneprerika. JlcHcrais 1 31 menens | hitps://m.eds00.r/QTNWFWI0Q
PaIHOaKTHBHBIX U3IYUYECHHI Ha KUBbIE OPraHU3MBbI
[ToaroroBka K KOHTPOJILHOMN paboTe 1Mo Teme

92 | "DJeKTpOMarHUTHOE MoJie. DNEKTPOMArHUTHBIC 1 31 memenst  https://m.edsoo0.ru/TBOXBITUOQ
BOJIHBL. KBaHTOBBIE siBieHUS"

93  KonTtponsHas pabota o Teme "DIeKTpOMarHuTHOE 1 1 32 memenst  https://m.edsoo.ru/SUTJAFD6U
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KomnuectBo yacos

INPOI'PAMME

Ne Tea vpoka Hara OneKTpoHHbIE HU(PPOBBIE
n/n yp Beero | oHTpoibHble  IIPakTHYECKHE  p3ygenns — 0Opa3soOBaTENbHBIC PECYPCHI
paboTHI paboTHI
noJie. DJICKTPOMAarHUTHbIC BOJIHBL. KBaHTOBBIC
SIBIICHUS"
[ToBTOpenue, 0600meHne. JlaboparopHbie pabOTHI IO .
94 " 9 " 1 1 32 memens | https://m.edsoo.ru/2GFCLJOJJ
Kypcy "B3auMopeiicTBue Tein
95 [ToBTOpeHue, 06001IICHNE. PeH'_EeHI/Ie pacYeTHBIX U ) 1 32 wenens | https://m.edso0.r/MMINLZOSO
Ka4eCTBEHHBIX 3a1a4 110 TeMe "TerioBbie MPOoLecChl
[ToBTOpeHme, 00600mEeHne. Pemenne pacueTHBIX U
96  kauectBeHHBIX 3a1a4 1o Teme "KIIJI TernnoBbIx 1 33 menens  https://m.edsoo.ru/H7HKU30G3
JIBHUTaTEINCH"
[ToBTOpeHme, 00600mEeHNe. Pemenue pacueTHBIX U
97  xayecTBeHHBIX 3a1a4 1o Teme "KIT/T 1 33 menens | https://m.edsoo.ru/XP2HRNAY4
3JIEKTPOYCTAaHOBOK"
98 HOBTOE)GHI/IG, oD B, {Ia60paTOpHH€ pa6OTI)I 1o 1 1 33 menens | https://m.edsoo.ru/MMJINLZOSQ
Kypcy "CBeTOBBIC SIBJICHHS
99 POBTOpeHHe’ 0bobmeHHe. Pa60Ta"c TCKCTAMHU TIO TemMe 1 34 menens | https://m.edsoo.ru/H7HKU30G3
3aKOHBI COXPAHEHHS B MEXaHUKE
100 }:IOBTOpeHI/Ie, O6O6HICVI'-II/IG. Pabota c Texctamu 1o Teme 1 34 menens | https://m.edsoo.ru/XP2HRNAY4
Kose0anus U BOJHBI
101 POBTOP CHHC, 0606111,,6 uue. Pabota ¢ TekcTami o Teme 1 34 menens | https://m.edsoo0.ru/MMJNLZOSQ
CBeTOBbBIC SBIICHUS
102 FOBTOpeHHe’ 0bobmeHre. Pa6(3'Ta ¢ TEKCTAMITIO TeMe 1 34 wenens | https://m.edsoo.ru/H7HKU30G3
KBanToBas u simepHas Gpusnka
OBIHIEE KOJIMYECTBO YACOB I1O 102 4 8
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

1)  VYueOuuk. ®usuka / 7 kinacc / 6a3oBbiit ypoBenb / .M. Tlepsimikun, A.W. BaHoB /
Mocksa / Ilpocsemenue, 2023

2)  VYueOuuk. ®usnka / 8 kiacc / 6a3zoBsiii ypoBeHs / U.M. Iepoimkun, A.W. MBanos /
Mocksa / Ilpocsemenue, 2024

3)  VYueOuuk. ®usuka /9 xiacc / 6a3oBbiii yposers / U.M. Iepoimikun, A.W. MBaHos,
[TerpoBa M.A., / Mocksa / [IpocBemenue, 2025

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1)  ®wusuka : 7-i kiacc : 0a30BbIi YPOBEHB: METOIMYECKOE TOcoOue K yueOHuky 1. M.
[Tepeimkuna, A. Y. MBanosa / O. A. Yepnukona, C. H.I'magenxosa, B. B. Kyapssues. —
3-e u3n., nepepad. — Mockaa : [Ipocsemienne, 2023.

2)  ®wuswuka : 8-if Kyacc : 0a30BbIil YPOBEHD : METOIUYECKOE TOCOOUE K yueOHuky 1. M.
[Tepeimkuna, A. W. BanoBa / O. A. Uepnukosa, C. H. I'magenkosa, B. B. KynpsiBues. —
3-e u3n., nepepad. —Mockaa : [IpocBemenne, 2023.

3)  ®dusuka : 9-it kimacc : 6a30BbIi YPOBEHD : METOAUYECKOE MTOCOOME K yueOHUKY M. M.
[Tepoimikuna, E. M. I'ytHuk, A. W. UBanoBa,M. A. IletpoBoii / O. A. Uepnukosa, C. H.
I'manenkosa, B. B.Kynpssnes. — 3-e uzj., nepepad. — Mocksa : [IpocBemenue, 2023.

4)  Yuebnoe nmocobue / CoopHuk 3amau o ¢usuke / 7-9 xiaccel / B.U. Jlykaiuk,

B.E. lBanoBa / Mocksa / [IpocBenienue.

5)  VuebHoe mocobue / COopHuUK 3amay mo pusuke / 7-9 kinaccol / A.B. Tlepsitikun / Mocksa /
DK3aMeH.

6) VYueOHoe mocobue / CoopHHK 33124 110 dusmke / 7-9 knacesl / JI.O. TeHaedHIITEHH,

JILA. Kupuk, U.M. I'enbdrat, nox pen. B.A. Opnosa / Mocksa / Mnekca.

7)  VYuebHoe nmocobue / COOpHUK 3ama4 110 pusuke / 7-9 kinacchl / PerieHne KI0YeBbIX 3a1a4

no ¢usuke / JI.D. T'enneitnmreitn, JI.A. Kupuk, U.M. I'enbdrar / Mocksa / Unekca

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

1) EJVUHOE COAEPXAHUE Enunoe conepxanue o0IIero odpazoBaHus. MeToIUYecKue
marepuaisl https://edsoo.ru/metodicheskie-materialy/

2) CAAM I'MA, PELLY BIIP: O0pa3oBarenbHbIi OpTa U HOATOTOBKH K DK3aMEeHaM
https://ege.sdamgia.ru/
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