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1. TIOACHUTEJIbBHASA 3AININCKA
[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOll pabodeil mporpammbl BocnuTaHuss W KoHuemmu mnpemnogaBaHus y4eOHOTO
npeaMera «PU3uKay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.
[Iporpamma no Qu3uke ycTaHaBIMBACT pacHpeleleHHe ydyeOHOro Marepuasna Mo rojam
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pa3padoTaHa ¢ HENbI0 OKa3aHUsI METOIUYECKON MOMOIIY YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UMYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouosorueil, actpoHoMued u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAOoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHMs HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00Opa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHMs
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PAaMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHpPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3MKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenreM Koiserum MunuctepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotokoun ot 3 nexkabps 2019 r. Ne [TIK4BH).
Heaun n3yyeHus GpuU3nKu:
e nMpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEICTABICHUH O HAaydHOM METOJE TMO3HaHUS U (HOpMHpPOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opmupoBaHue NpeACTaBICHUN O poln (PU3UKU AJIs Pa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® pa3BHUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oynymieil mnpodeccnoHambHOMI
NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AajbHEUIIEeMy OOyYEHHUIO B 3TOM
HaIpaBJICHUU.



JlocTibkeHre STHX Iefiell mporpaMmbl 1Mo (HU3MKE HAa YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,

TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e puOOpeTeHWEe YMEHUH OMNUCHIBATH U  OOBSACHATH (U3UUYECKUE SIBICHUS C
WCIIOJIb30BaHMEM TOJTydCHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIIEHUs NPOCTEMIINX pPACYETHBIX 3aJady C HCIOJIb30BAaHUEM
(bu3HUECKUX MOJIeNIeH, TBOPUCCKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a71a4;

e pa3BUTHEC YMEHUH HAOIIOAATh TPHUPOJHBIC SBICHUS H  BBHITIOJIHATH  OTIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
U3MEPUTEBHBIX TPHOOPOB;

e ocBoeHHEe NpuUEMOB paboThl ¢ HHPOpMAIUel (U3MUECKOTO COAEPIKAHUS, BKIIOYAs
WHOOPMALIMIO O COBPEMEHHBIX JOCTH)KCHHSX (U3WKH, aHAIU3 W KPUTHYECKOE
OlleHMBaHME MH(pOpMaLnH;

® 3HAKOMCTBO €O cepamu MpoPeCCUOHATHHON JAEATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUSCKON HAYKH.

Ha usydenune ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Helemo), B 8 kinacce — 68 dacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Heenio).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe nepeueHb J1adopaTOpHbIX paboT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JejaeT BbIOOp MpOBeneHUs J1abOpaTOpHBIX paboT H
OTIBITOB C Y4ETOM HHIUBUYATBHBIX 0COOEHHOCTEH 00yJaroIMXCsl, CIIUCKa SKCIIEPUMEHTATBHBIX
3aJlaHuH, MpelaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOTO AK3aMeHa Mo (pusmke.

2. COJEPKAHUE OBYYEHUA
7 KJIIACC

Pasznen 1. ®usnka v €€ poJsib B MO3HAHUM OKPY:KAIOLIEro MUpa.

®dusuka — HayKa o npupoie. ABneHust npupoabl. PU3MYECKHUE SBJICHUS: MEXaHUYECKUE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusndeckue BenuuyuHbL. M3Mmepenue ¢usnuecknx BenuunH. Dusmyeckue mpuOOPHI.
[TorpemnocTs u3mMepeHuit. MexayHapoHasi cucTeMa eIHHII.

Kak ¢u3uka u npyrue ecrecTBEHHble HayKd M3y4aloT Nnpupoxay. EcTecTBeHHOHay4dHBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKAa HAay4yHOTO BOMPOCA, BBIABMKEHHUE THIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKE TUMNoTe3, O0ObsicHeHHe HalmogaeMoro seieHus. Onucanue
(bu3NYeCcKuX SIBJICHUN C TOMOIIBIO MOJIENIEH.

emoncmpayuu.

1. MexaHu4eckue, TeIIOBbIe, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. ®dusnueckue MpUOOPHI U MPOIEAypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U IU(PPOBHIM
pudopoM.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre UeHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

H3mepenne paccTosiHUi.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.

Omnpenenenre pa3MepoB MaJbIX TEIN.

N3mepenue Ttemmeparypbl MpH MOMOIIM >KUAKOCTHOTO TEpMOMETpa MW JaT4uKa
TEMIEPATYPHI.

6. IlpoBeneHue uccieqoBaHUS MO MPOBEPKE THUIOTE3bI: AAJbHOCTh MOJIETA IIApHUKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIIe BHICOTA MyCKa.

Paspean 2. IlepBoHavyanbHbIe CBeJIeHUSI O CTPOCHNH BellecTBA.

CrpoeHue BeIIecTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIMBITHI, JI0Ka3bIBAIOIINE

JUCKPETHOE CTPOCHUE BEIIECTBA.

uhwnpe



JBmwxenune uactuil BemiecTBa. CBsI3b CKOPOCTH JIBMDKCHHUSI YacTHUI[ C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuctayinueckux) Ten. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperarHbix
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpocHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUHN
BOJIBI.

Jemoncmpayuu.

1. HaOGmroneHnue OpOyHOBCKOTO JBMKEHHUS.

2. HaGmronenue nuddys3un.

3. HaOmronenue siBiieHHM, OOBACHSIONINXCS MPUTSKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopubvie pabomot u onvimel.

1. Ormenka quameTpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM doTorpaduii).

2. OnpITHI 110 HAOTIOJIEHUIO TETUIOBOTO PACIIMPEHUSI TA30B.

3. OnseITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBukenue u B3anumMojeiicTBue TeJl.

Mexannyeckoe JIBUKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBUKeHHe. CKOpOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMeHU JIBUKCHHUS.

SBnenne wHepuuu. 3aKOH MHEpUMU. B3auMojelcTBUE Tel KaKk NPUYMHA HW3MEHEHUS
CKOPOCTH JIBHXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuia Kak XapakTepucTMKa B3aummojencTBus Ten. Cuila ynpyrocth M 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO JAMHAMOMETpA. fIBieHHE TAroTeHuss W cuia TsokecTu. Cuta
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeBecomocTh. CioxeHue CUJI, HAlpaBJICHHBIX IO
oaHO# mpsimoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHHue CKOIBKEHUSI U TPEHUE MOKOSL.
Tpenue B mpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepeHune ckopocTy NpsSMOJIMHENHOTO IBUKECHHUS.
Habntonenue siBjeHMUs] UHEPIUH.
Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHEHME MacC N0 B3aUMOJCHCTBUIO TEJL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
]Iaﬁopamopubte pabomot u onvimol.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO ABM)KEHUA (LIapUKa B KHUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUIIS M TaK Jaiee).
2. OmpeneneHue CpeqHE CKOPOCTH CKOJBXKEHHA Opycka WM MIapHKa MO0 HAKJIOHHOMN
IJIOCKOCTH.
Ornpeznenenre MI0THOCTU TBEPAOTO TeNa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshkeHHs (AegopMaiuu) MpyKHUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUSI OT Beca Tea U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUs AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
ryounbsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs cocyasl. | mapaBmudeckue
MEXaHU3MBI.

ok wnE
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Atmocdepa 3emmn u atmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3YIIHOMN
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(epHOTO JaBJICHHUS OT BBICOTHI HAJI YypoBHeM Mops. [IpubGopbl st u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JlelficTBHE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jemoncmpayuu.

ok wnNE

~

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaua naBiieHUS KUIKOCTBIO M Ta30M.

CooOlmmarommecs: CoCypl.

I'mppasinnuecknii npecc.

[IposiBnenue aericTBUs aTMOC(HEPHOTO TaBICHMUSL.

3aBUCUMOCTh BBITAJKUBAIOIIENH CHIIBI OT 00bEMA MOTPY)KEHHOMW YacTH Telna U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue 1maBaHus TeN: IUIABAHUE WIM TOTPY)KEHHE TeJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeJIA U KUIAKOCTH.

Jlabopamopnuie pabomul u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHIKOCTh
JacTH Teja.

OnpeneneHre BBITATKUBAIONIEH CHIbI, JIEUCTBYIONIEH HA TEJO, MOTPYXKEHHOE B
KUIKOCTE.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
JKHJKOCTH, OT MaccChl Telia.

OnbITHI, TEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh BBITAJIKUBAIOUICH CHUJIbI, IEUCTBYIOLIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEéMa MOTPYKEHHOM B KUIKOCTh YaCTH TeJia M OT ITJIOTHOCTH
JKHUJIKOCTH.

KonctpyupoBanue apeoMerpa WJIM KOHCTPYUpPOBAHUE JIOAKU U OIpeaeieHue e¢€
TPy30MOABEMHOCTH.

Pasznesn 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
peruara. [IpuMmeHeHnue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocThix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannyeckass sHeprua. Kunermdeckas u moTeHIManbHas sHeprus. llpeBpaiienue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepbl IpPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHHUU Tela II0
TOPU30HTAJIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycioBHI paBHOBECHS pblvyara.

3. Msmepenune KII/] HakIOHHON MJIOCKOCTH.

4. H3zyueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW dHEPTUH.



8 KVIACC

Paznen 6. TenioBble siBIeHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyld. OTBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucraminyueckue u
amopdHbie Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUJIKOCTSH M TBEPABIX T HA OCHOBE TOJIOKESHUI
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. CMauyumBaHME€ W KalnWUIApHBIE sIBJICHHUS. TerioBoe
pacuIMpeHue 1 cKaTue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMXKCHHS YacTHII.
Buyrpennsis  sueprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpPruu: TeIulonepeaadya u
coBepIleHre padoThl. Buibpl Terionepenayu: TeMnIoOnpoBOHOCTh, KOHBEKIIUS, H3TyUeHHE.

KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeIIECTBA. TeriooOMEH W TEIUIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue M OTBepJ/ieBaHHE KPUCTATUIMUECKHX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpasoBanue u koHjaeHcanws. Mcmapenue.
Kunenue. YnenbHas TteroTa mnapooOpa3zoBaHusl. 3aBUCHMOCTb TEMIEPAaTypbl KUIIEHUS OT
aTMOC(hepHOTO 1aBJICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUS.

[Ipunnunsr padotsl TeruoBbiXx aurareneit KIIJ[ temnmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
Habmonenue sBiaeHu cMauynBaHUS M KaWJUTSIPHBIX SIBJICHHM.
Habntonenue TemnoBoro pacimmupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUH WM OXJIaKICHHUH.
[IpaBuna nu3mMepeHus TemMneparypsl.
Buns! Tenonepenayuu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHIH pabOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHUE TEIIOEMKOCTEN pa3InYHbIX BELLECTB.
. Habmonenue xuneHus.
. Habnoenue nocrosiHCTBa TEMIIEpaTyphl IpH IJIaBJICHUU.
13. Moaenu TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnuie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKEHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB [IOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITMTPHILIA.
OnBITHI, JAEMOHCTPUPYIOUIUE 3aBUCHMOCTh JaBJICHHS BO3IyXa OT €ro o0béMa u
HarpeBaHus WU OXJIAKICHUS.
[IpoBepka rUMOTE3bl JHMHEWHON 3aBUCUMOCTH JUIMHBI CTONOMKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.
7. HalGmroneHue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIoNepenadyu u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue sSIBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOPSYE BOIBI.
9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TIPHU TEIIOOOMEHE C
HarpeTbiM METAIUTMYECKUM LUITUHAPOM.

7

LN WNE

[
N = O

vk wnpeE

o



10. Omnpenienenue yeabHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCnapeHus.

12. Onpenienenne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yeabHOM TEIUIOTHI IJIABIEHUS JIbAA.

Pa3jnen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

Onextpuszanus Ten. JlBa poja aJIEKTpUYECKHX 3apsiioB. B3zaumopelicTBue 3apsKEHHBIX
ten. 3akoH Kymona (3aBUCMMOCTh CHJIBI B3aMMOJCUCTBHS 3apsSKEHHBIX TEI OT BEIWYUHBI
3apsZI0B U PACCTOSIHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOAHMKH U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3aps/a.

DOnexTpuueckuil TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTpPUYECKOro Toka. Vcrounuku
MIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OjexTpuyeckoe HampsbkeHue. ConpoTUBIIEHHE
MIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma Uil ydacTka LeMu.
[TocnenoBarenpHOE U apauIeIbHOE COETMHEHUE TPOBOHUKOB.

PaGota 1 MolrHOCTD 3MeKTprYecKkoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue Henu
Y OTPEeOUTETN DIIEKTPUUECKOM SHEeprun B ObITYy. KopoTkoe 3aMbIkanHme.

[ToctostHHbiE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue JUIsl KU3HU Ha 3emie. OnbeIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[ppuMeHeHue 3JIeKTpOMarHuTOB B TEXHUKE. J[efiCTBHE MarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJABUIATENb IOCTOSHHOIO TOKa. lMcmosnb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIEKTpOMArHUTHOM  wHAYKHMU. [lpaBwino  JleHma.
OnekrporeHeparop. CrocoObl TOJYYEHHS JICKTPUYECKON DJHEPruu. ODIJIEKTPOCTAHIIMA Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUYECKUX 3apsi0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCKas MHIYKLUS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U AUDIIEKTPUKH.

MogenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
HcroyHuky NoCTOSTHHOTO TOKA.

JlericTBUA 3IIEKTPUYECKOTO TOKA.

10. DAEKTPUYECKUM TOK B KUIKOCTH.

11. I'a3oBBIM pa3ps.

12. MI3MepeHue cuibl TOKa aMIIEpMETPOM.

13. M3MepeHune 1eKTpUIeCKOro HapsH>KeHHs! BOJIbTMETPOM.

14. Peoctat 1 Mara3uH CONPOTHUBIICHUIA.

15. BzaumoelicTBre NOCTOSSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOXKHOCTH Pa3/IEIeHUs MOJIFOCOB MarHuTa.
17. MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmnsIT Opcrena.

19. MaruuTtHoOE 1o0Jie TOKa. DJIEKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

21. DnexTpoABUTaTelNb MOCTOSTHHOTO TOKA.
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22. UccnenoBanue ABJIEHUS 3JEKTPOMArHUTHON MHTYKLIHH.

23. OnsbiTel Dapajes.

24. 3aBUCUMOCTb HaIIPaBJICHNUS MHAYKIIMOHHOI'O TOKA OT YCIOBHM €ro BOSHUKHOBEHHUSI.
25. DiIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopubie pabomot u onvimel.

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHEH U IIPH COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUDJIEKTPUKH.
COopxka u mpoBepka pabOThI AMEKTPUUECKOM MU MOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HalPsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HAMPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  CONPOTUBIICHUS

MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAN MONIEPEYHOr0 CEYEHHs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPSDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuia Ajsl CHJIbI TOKA MpU NapajuieIbHOM COEMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WIYIIETO 4Yepe3 JIAMIOUKY, OT HaIlpsHKEHUS

Ha HEW.

13. Onpenenenune KIIJ[ HarpeBaTens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.

15. 3yueHne MarHMTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MpU UX OOBEAWHEHUU W

pa3ieneHun.

16. MccnenoBanue IeHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTyILIKK C TOKOM H

MAarHuTa OT CWJIbI TOKa U HAIPABJICHUs TOKA B KaTYIIKE.

18. M3yueHune neicTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTaTENs.

20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnpITHl 10 HCCIAEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM WHIYKLUUU: HMCCIIEIOBAaHUE

W3MEHEHU 3HAYE€HUsI U HAIIPABJICHUSI HHAYKIIMOHHOTO TOKa.
9 KIIACC

Paznen 8. Mexannueckue siBJICHHSA.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHelHHoe ABMkeHue. HepaBHomepHOE
npsAMOJIMHENHOe JABWkKeHue. CpeAHsss U MIHOBEHHAs CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOE npsiMoiHeHOe ABmxkenne. CBoOoanoe nagenue. OmbIThl
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
yrJ0Basi CKOpOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUS CKOJIBKEHMsS, CUila TPEHHS
MOKOS, IPYTU€ BUABI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
IBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocte. HeBecoMocTs H
IIEpPETPY3KH.
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PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHnenue ummyinabca. MMnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJd IMOBCPXHOCTHIO 3CMIJIM.

IToreHumanpHas 3Heprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4ECKOro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE ITyTed M TPAEKTOPUN IBMXKEHUS OJIHOTO M TOTO K€ Tejla OTHOCUTENIBHO
PAa3HBIX TEN OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.

5. HaGmonenue ABM>XEHUS TeNA M0 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUHN, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KaOuHeTa (pU3uKu.

7. 3aBHUCUMOCTb YCKOPEHHs TeJla OT MACCHI TeJIa U JEHCTBYIOIIEH HA HETO CHJIBI.

8. HaOmronenune paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. H3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenaua umnyabca Mpu B3aUMOJAEUCTBUU TEIL.

11. [IpeoOpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUY TEN.

12. CoxpaHeHne NMITyJIbCa PA HEYIPYTOM B3aMMOICHCTBHM.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHrne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON YHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHnEe MEXaHUYECKON PHEPTUHN IIPHU IBKEHHUH TeJIa N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyumpoBaHue TpakTa JUisl pasrOHA U JaJbHEHUIIEro PaBHOMEPHOTO JBMKEHUS
LIapUKa WUIIU TEJIEKKH.

2. OmpeneneHue cpeAHel CKOPOCTU CKOJIbKEHHUs Opycka WU ABM)KCHUS LIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBM)KEHHMHM I10 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIKEHUU 0€3
HavyaJibHOUN CKOPOCTH.

5. IlpoBepka rumoTes3bl: €CiAM MPU PABHOYCKOPEHHOM [IBMXKEHHUU O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSITCA KakK psAJ HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIbHOIO
JIaBJICHUSI.

7. Omnpenenenne kod3PuiieHTa TpeHUs CKOIbKEHUSI.

8. Ompexaenenue KECTKOCTH NMPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHUS TMPU PABHOMEPHOM [BHKCHHHU Tella IO
TOPU30HTAIIBHOW MIOBEPXHOCTH.

10. Ompenenenrie pabOThl CHUIIBI YIPYTOCTH TPU TMOABEME Tpy3a C HCIOJIH30BAHHUEM
HEMO/ABI)KHOTO U MOABMKHOTO OJIOKOB.

11. M3yueHune 3aK0HA COXPAaHEHUS SHEPTUU.
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Paznen 9. Mexanuveckne KoJie0aHus U BOJHBI.

Konebarenpnoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHMI: MEPUOJ, 4acToTa,
amIuTyna. MareMatud4ecKuil M NPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatomue kojeOaHus. BeiHy)aeHHsle konebanus. Pesonanc. MexaHHUeCKHe BOJIHBL
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'pOMKOCTB 3ByKa ¥ BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habnronenune xonebanuii Te o1 AEHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacrnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habntoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI pE30HAHC.

JIa6opamoprze pabomot u onvimol.

1. Ompenenenue 4acTOThl U EPUOAA KOJEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHOJa KOJeOaHU MMOJABEIIEHHOT0 K HUTU Ipy3a OT

JUTHHBI HATH.

4. UccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHKA OT Macchl

rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJEOAHWI Tpy3a, MOJBEIMIEHHOTO K HHUTH, OT

Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh TIEpHOJa KoJeOaHWW MPYKUHHOTO
MasITHUKA OT MacChl I'py3a U XKECTKOCTU MPYKHUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaICHUSI.

Pa3znea 10. DjieKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIkana 35eKTpoMarHuTHBIX BOJH. VCcrIoab30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimeot.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbI€e IBJICHHUS.

JlyueBas moxenb cBera. Mcrounuku ceeta. [IpsmosinHeliHOE pacnpoCTpaHEHHE CBETa.
3armenust Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)Xe€HUs CBETA.

[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox mydueit B nmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHKPOCKONa U
Teneckorna. ['1a3 kak ontuyeckas cucrema. bam3opykocTs U JaIbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HhtoToHa. ClioskeHHEe CIIEKTPANbHBIX [IBETOB.
Jucnepcus cera.

Hemoncmpayuu.

1. TlpsmoimHelHOE pacupoCTpaHEHUE CBETA.

2. OrpakeHue cBeTa.

3. TlonydeHue nzo0pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
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IIpenomiienue ceera.

OrnTruyeckuii CBETOBO/I.

Xon yueit B cobuparomeit JuHse.

XoJ JIydel B pacCenBaroLeH JIMH3E.

[Tonyuenue n300pakxeHU ¢ TOMOIIBIO JIUH3.

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10 Mopens riasa.

11. PazyioxxeHne OEIIOTO CBETA B CIICKTP.

12. Tlomydenue GeI0TO CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YyIJla OTPaKEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.

2. UM3ydeHue xapaKTepUCTHK N300paKe€HUs MPEAMETa B IUIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCMMOCTH yIila MPEIOMIICHHUS] CBETOBOTO Jy4a OT yIJla NaJeHus Ha
IPaHULIE «BO3LyX—CTEKIION.

[Tony4yenue n300pakeHHI ¢ MOMOIILI0 COOMPAIOIIEH JTUH3HI.

Onpenenenre (OKYCHOTO pacCTOSHUS M ONTHYECKON CHIIbI COOUpAIOIIeH INH3BI.
OnbITHI IO Pa3IoKEeHUIO 0EI0Tr0o CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIE
(GUIBTPBIL.

Pasznen 12. KBanToBbIe siBJICHHS.

OmnsiTel Pesepdopaa u mianerapras monenb aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro sapa. M3otombel. PamnoaktuBHble mnpeBpameHus. [lepuon
MOJIypacnaaa aTOMHBIX sJiep.

SnepHbie peakuyn. 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YMCEN. DHEPTHS CBSA3HU
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHepruu CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KMBBIE OPTraHU3MBbI.

emoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSI.

CrieKTphl pa3IU4HbIX Ia30B.

CnekTtp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIHUX U3TYUCHHI.

Peructparnus uznydeHus NpupoIHbIX MUHEPAJIOB U TTPOIYKTOB.

Jlaﬁopamopnbte pabomot u onvimol.

1. HaGmroneHue CIIIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnemoBaHue TPEKOB: HM3MEPEHHE JHEPIMHM YacTUIIBI MO0 TOPMO3HOMY IYTH (110

dhoTtorpadusim).

3. M3mepenne paauoakTUBHOTO (OHA.

IToBTOPHTENBLHO-00001IAK0IIINI MOLYIb.

[ToBTOpUTENBEHO-0000IIAtOMMIT MOy  MpeAHa3HadeH JUIsl CHCTeMaTH3allud U
0000111eHUsT TPEIMETHOTO COJIEPKAaHMSI U OTIbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MkH, a Takke A MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke A1 00yJaroUINXCsl, BHIOPABIIMX 3TOT y4eOHBIN MpeMeT.

[Ipy wu3ydyeHHH JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIbBI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecrmeunBaercs JOCTHXKEHHE TNPEAMETHBIX U
METanpeaIMETHBIX IIAaHUPYEMBIX Pe3yIbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYJHAs
rPAMOTHOCTb: OCBOEHHE HAY4YHBIX METOJIOB HCCIIECIOBAHMS SIBIIEHUW TNPUPOJABI U TEXHUKH,
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OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKHE SBICHHS, MPUMEHSS IOJydCHHBbIC 3HAHUS,

pelarh 3a/1a4M, B TOM YMCJI€ KAYECTBEHHBIE U 3KCIIEPUMEHTAIIBHBIE.

[IpyHIMOMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3JieNa peanu3yercs 3a CuéT Toro,
4TO 00y4JaroIrecs BBIIOIHAIOT 33aHus, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE TOJIYYCHHBIX 3HAHUN PAacliO3HABaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS

B OKpY)Karolllel MPUPOJE U NOBCEIHEBHOM KU3HH;

WCIOJIb30BaTh HAyYHBIE METOMIBI UCCIEIOBAHUS (PU3MUECKUX SBICHUH, B TOM YUCIE JUIS

IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;

OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHIH,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMU Ha OCHOBE
3aKOHA MIPEBPALIECHUS U COXPAaHEHHS BCEX U3BECTHBIX BUIOB SHEPTUHU.
3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
W3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha

JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS Y
obOyuarorierocs OynyT chOpMHUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:

e 1) MaTPpUOTHYECKOr0 BOCIIUTAHUA:

® - IpOsIBJIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (pu3mdeckoit
HayKH;

® - [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSM POCCUICKUX yUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYX/I€HHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBSI3aHHbBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUHN PU3UKH;

® - OCO3HAHHE BaXXHOCTU MOPAIBHO-ITHUUYECKUX NMPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)3CcTeTH4ecKOro BOCIIUTAHMSI:

® - BOCHPUATHE CTETHYECKUX KAaueCTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

® - OCO3HAHME LIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXXHEUILIEH COCTABISIONIEH KyJIbTYpBbI;

® - pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IeSATEIbHOCTH;

e 5) ¢popmMupoBaHus KYJbTYPbI 310POBbSI H IMOLHOHAIBHOI0 0JIATOIOTYYHsI:

® - OCO3HaHHE IIEHHOCTH 0e30mMacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWI OE30MacHOr0 IMOBEIACHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIIHHUX YCIOBHSIX;

e - copMHUPOBAHHOCTh HaBbIKA pedieKcuu, MPU3HAHME CBOETO MpaBa Ha OUIMOKY M TaKOTro
e TpaBa y APYroro 4eloBeKa;

e 6) TPyZIOBOr0 BOCIIUTAHUA:

® - aKTHBHOE y4acTHeE B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTenbHOM
OpraHM3aliy, TopoJa, Kpas) TEXHOJOTUYECKOM U  COIMAbHOW  HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIe U GU3NIECKUX 3HAHUH;

® - MHTEPEC K MPAKTUUYECKOMY M3y4YEHUIO podeccuil, CBI3aHHbBIX C (PU3UKOMH;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e - OpHEHTallMsd Ha TpUMEHEHWE (HU3MYECKUX 3HAHWHM s peuieHusl 3amad B 00IacTu
OKpY)KaroIlel cpelibl, TNIAHUPOBAHUS MOCTYNKOB U OIEHKH MX BO3MOXKHBIX TMOCIEACTBHIA
JUI OKpYXKaroIllel cpenpl;

® - OCO3HaHHUE II00ATHHOTO XapaKTepa HKOJOTMUECKUX MPoOIeM U MyTel UX pelieHus;

e §8) aganTanuM K U3MEHSIOIIUMCS YCJIOBHSIM COIUATbHON U MPUPOIHOI Cpelbl:
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® - TOTPeOHOCTH BO B3AaUMOJICWUCTBUU TPU BBINOJHEHUH HWCCIEIOBAHUI M TPOEKTOB
(bu3n4ecKoil HalPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM JAPYTHX;
® - MIOBBILICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;
e - 1OoTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM 4Hcie (OPMYIUPOBATH HICH,
MOHATHS, TUTIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;
® - OCO3HaHHUE JIEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;
¢ - [UITAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;
® - CTpEeMJICHHE aHATM3UPOBATh M BBISBIATH B3aUMOCBS3H IPUPOIBI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;
® - OIEHKAa CBOMX JCWUCTBUH C Y4€TOM BIHMSIHHS Ha OKPYKAIOUIYI0 Cpexy, BO3MOKHBIX
I7100aJTBbHBIX MOCIEICTBUM.
METANIPEAMETHBIE PE3YJIbTATbI
B pesymeraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpOBHE OCHOBHOTO OOIIETo
oOpazoBaHusi y oOydwaromierocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJTIOYAIOIIME TI03HABATEIbHBIE YHHBEpCATbHBIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJIbHbIE YUeOHbBIE IEHCTBYSI, PETYISITUBHBIC YHUBEPCAJIbHBIE YUeOHbIE ICHCTBHUS.
IMo3HaBaTebHbIE YHUBEPCAJbHbBIE YUeOHBIE el CTBHSA
ba3oBrble Jornyeckue 1eHCTBHS:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHNS B pacCMaTpuBaeMbIX (pakTax, JAHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISITh TTPHUYHUHHO-CIICJICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBS3SIX (PM3UIECKUX BEITHUNH;
CaMOCTOSITEIPHO  BBIOMpaTh CHOCOO pemieHus Y4eOHOW (uU3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApHUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, INOJIYYCHHYIO B XOJ€
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I${, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATbL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PaGora ¢ undopmanmeii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl W 3alpochl MpH IMOHCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUs HHGOpMALMHU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHOMN
rpaduKoil u UX KOMOMHAIUSAMHU.
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KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM T€Mbl M BBICKA3bIBAaTh UJICH,
HalleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
COTIOCTaBISATh CBOM CYXJAEHUS C CYKICHHAMH JAPYIHX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHJHOW W WHAWBUIYAJTbHOW pabOTHI
MIPH pElIeHNH KOHKPETHON (pr3nuecKoil mpoOiIemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHST HECKOJIBKUX JIIOJICH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yjbTaTra MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAH/IBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOMYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszaums:

BBISIBJISTH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CHTYAIUSIX, TPEOYIOUINX ISl PEIICHUS
(buznuecKux 3HaHU;

OPUEHTUPOBATHCSA B PA3IMYHBIX MOJXOJAaX MPHUHATHS pelIeHUd (MHAWBHIyaIbHOE,
MPUHSTHE PEIICHUs B TPYIIe, IPUHATHE PELICHUHN IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pelleHus (U3NYECKO 3aJayM WM IUlaHa
HCCIIEIOBAaHUSI C Y4ETOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl pEelICHU;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluu U IpeJyiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATh MPHUYMHBI JOCTHXKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIUi, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJIU U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro yejoBeKa B XOJE CIopa WM AUCKYCCHH Ha HAYYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelIeHUH (UINYECKUX 3a1ad WU B
YTBEPKACHUAX Ha HAYYHbIE TEMbI M TaKOE K€ MPaBoO IPYToro.

NPEJMETHBIE PE3YJIbTATBI
K xoHiy oOyueHust B 7 KJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUarOIUXCS YMEHHUI:

UCIOJb30BaTh MOHATUSA: (U3UYECKUE U XUMHUECKHE SBJICHUS, HaOIOJCHNUE,
9KCIEPUMEHT, MOJIeNb, TUNIOTEe3a, CAUHMIBI (PU3MUYECKHX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KMIKOE, Ia3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MNPSMOJUHEHHOE),  TpaeKTOpHusi,
paBHOJeHcTBYyOmas cuia, Aedopmanus (ympyras, IUIacTHYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/Ib;
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pasnuyath sBieHus (auddysus, TerIoBoe ABMKEHUE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJECICTBUE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHUs, Neperadya JNaBJICHUS TBEPABIMHU
TEeJIaMH, KUAKOCTSIMH U Ta3aMH, aTMOC(EpHOE IaBICHUE, IIaBaHUE Tell, PEBPALLCHHUS
MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM 4YHcie (QU3MYECKHe SBICHHS B MPHUPOJE: NMPUMEPHl ABIKCHHUS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBUE CWIBI TPEHUS B IPUPOJE U
TE€XHUKE, BJIHMSIHHE aTMOCPEPHOTO AABJICHUS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBplUaru B TeJjie YEJIOBEKA, MPU 3TOM NEPEBOJUTH IMPAKTHUECKYIO 3aJady B y4yeOHYIO,
BBIJICIISAT CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBJICHMUI;
ONMCHIBAaTh U3yUECHHbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIIOJB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTHh BEIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJIa TSHKECTH, BEC Tela, CHUJla TPEHHUs, JaBJICHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MeXaHHMYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHU3MOB, KUHETHYECKass U MOTEHIMAJIbHAs 3HEPIHsi), IpU ONMUCAHUM MPaBUIbHO
TPAKTOBAaTh PU3NYECKHI CMBICI HCIOIb3yEMbIX BETUYNH, UX 0003HAYECHUS U €TUHULIBI
(bu3nyecKux BEJIWYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YYEHHBIX 3aBHCHUMOCTEN
(bMBUYECKUX BEIIMYNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHHUS M IPOLECCH, HCIOJb3YS
MpaBUJia CIOKEHHUS CHJI (BJOJL OJHOW TpsiMOi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, MpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOC TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWYEeCKOM DSHEpruM, MpHU OSTOM J1aBaTb CJIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3aMMCHIBATh €70 MaTEMaTHUYECKOE BBIPAKECHHUE;
OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi NPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYeCcKUX I11aroB ¢ Ornopoi Ha 1—
2 u3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
pemath pacy€rHble 3agaud B 1-2 neicTBUs, HCHONb3ysd 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUA 3aJa4yu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIBl U
MPOBOJUTh PAcCUEThl, HAXOIUTh CIPABOYHBIC JAHHBIE, HEOOXOIMMBbIC IJIs PEIlICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OTYYEHHON (DPU3UUYECKOI BEIMYUHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh MPU TMOMOIIH (UIHUECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nMyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OMBITA, eJaTh BHIBOBI IO €r0 pe3ysibTaTaM;
IIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBIECHUM MM (U3MUECKUX CBOMCTB
Tes:  (OpPMYIUPOBATh IPOBEPsiEMble MPEINOI0KEHUs, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOT0 000pYA0BaHUS, 3aMUCHIBATh X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATh NPSMbIE U3MEPEHUSI PacCTOSIHUSA, BPEMEHH, MacChl Tella, 00b&éMa, CUIIbI U
TEeMIepaTypbl C HUCIOJIb30BAaHUEM AHAJIOTOBBIX M IIM(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNTHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BETMUYMHBI OT JPYrou c
MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH IMYTH PaBHOMEPHO JBHXKYILETOCs
T€Na OT BPEMEHM JIBWKEHUS TeEJla, CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
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00pabOTKM TMOBEPXHOCTEH T H HE3aBUCUMOCTH CWJIBI TPEHHS OT TUIOIIAU
COTIPHUKOCHOBEHUS TE€J, CHJBl YIPYrOCTH OT YIUIMHEHUS IMPYKUHBI, BBITAIKUBAIOLICH
cibl 0T 00BEMa TOTPYKEHHOW 4YacTH Tella M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJo,
yCIOBHMH TIIaBaHUSA TeN, YCJIOBHHM paBHOBECHs pblyara M OJOKOB), y4acTBOBAaThb B
IUTAHUPOBAaHUM y4eOHOTO WCCIENIOBaHMs, COOMpaTh YCTAHOBKY W  BBINOJHATH
W3MEPEHUs, CIenys MPeUI0KEHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThI MOJIYYCHHON
3aBHCUMOCTH (PU3MYECKHX BEIMYUH B BHJE MPEUIOKEHHBIX TaONMHMIl M TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTAaTaM HCCIICAOBAHUS;

® TPOBOJUTH KOCBEHHBICE HM3MEpPEHHS (PU3MUECKMX BEIMYMH (TUIOTHOCTH BELIECTBA
KHUJIKOCTH M TBEPIOTO Tela, CHJIa TPEHHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa,
BBITAJIKUBAIONIAs CWJIA, JCWCTBYIOIIas Ha TMOTPY)KEHHOE B IKUAKOCTH TEJoO,
KO3((UIUEHT MOJIE3HOTO JEHUCTBUS NMPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
WHCTPYKIIWU: TIPH BBITIOJTHEHUH U3MEPEHHUH COOMPATh AKCTIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISTH 3HAYCHUE UCKOMOW BEJIMYHMHEI;

e coOmogaTh NpaBWJa TEXHUKH O€30MacHOCTH Hpu padboTre ¢ J1abopaTOPHBIM
000pyTI0BaHUEM;

® VyKa3bpIBaTh NPHUHIMUIBI JCUCTBUS TPUOOPOB W TEXHHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOIINECs] COCYbI, OApOMETp, phIYar, IMoJBUKHBIN H
HETIOIBMKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTH;

® XapakTepU30BaTh MPHHIUMBI JEHCTBHA W3YyYCHHBIX NPUOOPOB ¥ TEXHUYECKUX
YCTPOICTB € OMOpoil Ha MX OmHCaHUd (B TOM YHCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOTIPOBO/IA, THJIPABIUYECKUN TPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBON HAcoC,
apeoMeTp), MCIOJB3Ysl 3HAHUS O CBOMCTBAaX (DM3WYECKUX SIBJICHHH W HEOOXOIUMBIC
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PHUBOJUTH MpPUMEPHl (HAXOJAUTh WHPOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
HCIOJIb30BaHUs (DU3MUECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JJIsi OOECIEUYEeHUs
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOTO TMOBEACHUS B
OKpY>Karollen cpene;

® OCYUIECTBJIATH OTOOP MCTOUYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBUH C
3aJlaHHBIM TMOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUN U MMyTEM CpaBHEHUS
Pa3IMYHbIX UICTOYHUKOB BBLACATH UH(OPMALIKIO, KOTOPAsl SBJSETCS MPOTUBOPEUMBOM
WM MOXKET OBITh HEJJOCTOBEPHOM;

® ICIIOJIb30BATh MPU BBHINOJIHEHUU y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3MUecKOTO CoJiep)KaHusl, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MPUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIEHUs Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMauu GU3NYECKOTO COAEPKaHMsI, B TOM 4YHUCIIe MyOJIUYHO JIeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, IPH ATOM
IPaMOTHO HCMOJb30BaTh M3Y4YEHHBIH NOHATUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBO’KJATh BHICTYIUICHUE MPE3eHTalUEH;

® [IpU BBHINOJHEHUHN Y4EOHBIX MPOEKTOB U HCCIIEAOBAHUMN pacnpeaessaTh 00s3aHHOCTU B
IpyIme B COOTBETCTBUH C MOCTABICHHBIMU 3371a4aMH, CJIEAUTH 32 BBIIOJHEHHEM IUIaHa
NeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TIPYIIIH,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenust B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHUI:
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HCII0JIb30BATh IMOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHsI BELIECTBA, KPHCTAIIMYECKHE M aMopdHbIE Tena,
HACBILLIEHHBIA ¥ HEHACBILLEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TEIIOBOU JABUTATENb, AIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, SJIEKTPUUECKOE
110JI€, TPOBOJHUKU M AUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUYECKUH TOK, MArHUTHOE
10JI€;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMPEHHE M C)KaTue, TeIUlonepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlUs,
IUIaBJIEHHE,  KpucTauM3auus  (OTBepAeBaHUE), KUIIEHUE,  TeIulonepeaaya
(TermIonpoBOIHOCTh, KOHBEKLMS, W3JIy4EHHUE), AIEKTpU3alus TeJl, B3auMOJEeHCTBUE
3apsA70B, JEUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToOB, JEMCTBHE MarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
WHIYKIHMS) 10 ONMCAHHWIO WX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLIEM MUpE, B
TOM uucie (U3MUEecKHe SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIpHbIE SIBJICHUS B TNPUPOJE, KPUCTAUIbI B mpupojae, uznydenue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS JJIs JKU3HU Ha
3emJie, MOJSIPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (MTpU3HAKK) PU3NUYECKHUX SBICHUII;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEIMUYUHBI (TeMIeparypa, BHYTPEHHSsS O3HEPrusi, KOJIMYECTBO TEIUIOTHI, YyJeJbHas
TEINIOEMKOCTh ~ BEILlECTBA, YAEIbHAas TEIUIOTAa IUIABICHMS, YJeNbHas TeEIUIoTa
nmapooOpa3oBaHusl, yJeibHasi TEIUIOTAa CTOPAaHHS TOIUIMBA, KOY(PPHUIIMEHT MOJE3HOTO
JEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAsl BIAXKHOCTh BO3/yXa, JJEKTPHUUYECKUIL
3apsil, Cuia TOKa, JJIEKTPUYECKOE HampsKeHUe, COMNPOTUBJIEHHUE IPOBOIHMKA,
YIEJIBHOE COIIPOTHBIICHHE BEIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IpU
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIOJIb3yEeMbIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIbI (GU3NUYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSA3bIBAIOIINE
JAHHYIO (U3MUYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
W3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

XapakTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLECCHI, HCIOJb3Ys
OCHOBHBIE II0JIO)KEHUS MOJIEKYJSIPHO-KMUHETUYECKON TEOpUH CTPOEHHs BELIECTBa,
IOPUHLMI CYNEPNO3ULUN IoJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsijia, 3akoH Oma Juis ydacTka uenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHUs
SHEpPIuu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBICHATh (hU3HMYEecKHe MPOLECChl U CBOWCTBA T€J, B TOM YHUCIE€ U B KOHTEKCTE
CUTyalui IPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISTD
MIPUYMHHOCIICACTBEHHBIE CBSA3M, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
onopoif Ha 1—2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SIBICHUH, PU3HMUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacy€THble 3aJauyd B 2—3 JAEUCTBUS, MCIOJb3yd 3aKOHBI U (HOPMYIHI,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ui €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIydEHHOE 3HaUeHUe (PU3MUECKON BETUUNHBI C U3BECTHBIMU JAHHBIMU;
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pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIHATH  IIPOBEpSIEMOE
IIPENIIOJIOKEHNE, OLICHUBATh IPaBUJIBHOCTh INOpsAKA NPOBEAECHMS MCCIEA0BAHUSA,
JIeNIaTh BBIBOJIBI;
MIPOBOJIUTH OMBITHI 10 HAOIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KanwuIspHbIE SIBJICHUS, 3aBUCHUMOCTb JIaBJIEHHS BO3[dyXa OT €ro o0béma,
TEMIIEPATYPbl, CKOPOCTH IMPOLIECCAa OCTHIBAHUS U HAIPEBaHUs NPU U3IYYEHUU OT LBETA
M3JIyqaronie  (Morjomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJABI  OT
TEMIEPATYpbl JKUJKOCTH W IUIOIAAU €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMO/JICHCTBUE IEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalM3alisl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHuUTa, CBOWCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NPOBEpsSEMbIe MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 NPEUIOKEHHOIO0 OOOpyIOBaHUS, OIUCHIBAaTh XOJ ONbITA H
(hopmMyIUpOBaTh BBIBOJIBI;
BBITNIOJIHATH MPSMbIE MU3MEPEHHUs TEMIEPAaTyphbl, OTHOCUTENILHON BIIAXXHOCTU BO3AYXa,
CHJIBI TOKA, HANpPSsDKEHUS C MCIOJIb30BAaHMEM AaHAJIOrOBBIX INMPUOOPOB U JATYUKOB
(u3NuecKuX BENUYMH, CPaBHUBATh pe3yJAbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (DH3MUECKON BEIMYMHBI OT APYroil ¢
HCIOJIb30BAHUEM TMPSAMBIX MU3MEPEHUN (3aBUCHUMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOT0 CEYEHUs M YJEIbHOTO COMPOTHBIICHUS BEIleCTBa
MIPOBOJIHUKA, CHJIBI TOKA, UIIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEA0BATENIBHOTO U MMapajlIeIbHOTO COEIMHEHUN MPOBOJHUKOB):
IJIAaHUPOBATh HCCIEI0OBaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIeays
MPeI0KEHHOMY TUIaHy, (PUKCHPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIuI ¥ rpauKoOB, 1e1aTh BEIBOJBI 10 PE3yabTaTaM HCCIIEI0BaHUS;
MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEI[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpEHHus, coOupaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
MPeII0KEHHOM UHCTPYKIMHU, U BBIYUCIIATH 3HAYCHUE BETUYHUHBI;
coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;
XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMHCAaHUS (B TOM YHUCIE: CUCTEeMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETpP, CUYETUMK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNbHBIE AJIEKTPOIPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTETH, SJIEKTPOMArHUT, SJIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), HKCIOJb3ys 3HAHHUA O CBOMCTBaX (U3UYECKUX SBICHUN W
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HM3MEPUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIATh
CXEMBI 2JIEKTPUUYECKUX LIETIEH € MOCIEN0BATEIBHBIM U MapaUIeIbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTIel;
MPUBOJIUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
UCIOJb30BaHUsl (U3UYECKUX 3HAHUM B MOBCEAHEBHOM XU3HM Uil OOecredyeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpudopaMu U TEXHUUECKUMH YCTpOMCTBaMH,
COXpAaHEHHs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;
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OCYILIECTBIISITh MOMCK HH(POpPMALUK (U3NIECKOTO coaepkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCSI 3HAHUW M NYTEM CpPaBHEHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBICIATh WH(POPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJI0CTOBEPHOI;

HCII0JIb30BATh IPH BBINOJIHEHUU YYEOHBIX 33JaHUIl HAYy4YHO-IOMYJISIPHYIO JINTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000mmas
MHGOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PM3MYECKOTO COJEPKAHHSA, B TOM UHCIE
NyOJIMYHO  MPEACTaBIATh  pe3yiabTaTbl MPOEKTHOM WM  MCCIEI0BATEIbCKOM
NEeSITEIbHOCTH, TPU 3TOM T'PAaMOTHO HCIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYINIEHUE MPE3EHTALUEH;

IIpY  BBINIOJIHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3MUECKHUX MPOIECCOB
pacnpenensits o0f3aHHOCTH B I'PYMIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladaMH,
CIIEIUTh 3a BBINOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBAaThb  COOCTBEHHBI BKJaX B  JEATEIBbHOCTb  TIPYIIBI, BbICTpPAUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

WCIIOJIb30BAaTh TMOHATHS: CHCTeMa OTCu€ra, MaTepualbHas TOYKa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TIEpEerpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPIAOrO Tela, paBHOBECHE,
MEXaHWYEeCKue KoJieOaHWsi U  BOJIHBI, 3BYK, HWH(QpPa3ByK U  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKaHWs W TOIJIONIeHMs, anbda, Oera- W ramma-
W3ITy4eHus, U30TOIBL, SepHAast YHEPreTHKA;

pasznuyath SBJICHUS (PaBHOMEPHOE W HEpPaBHOMEpPHOE MPSMOJUHEHHOE BHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJINHEIHOE IBMKEHHE, CBOOOTHOE MaJIeHUE Tell, pABHOMEPHOE
JIBUKEHHE IO OKPYXHOCTH, B3aUMOJCHCTBHE TeJ, pPEaKTUBHOE JBU)KCHHUE,
KoJjebaTenbHOE JABIDKEHUE (3aTyXalollue U BBIHYKICHHbIE KOJeOaHUs), PEe30HAHC,
BOJIHOBOE [JIBUKCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE paclpocTpaHeHUE,
OTpa)X€HHE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTHBHOCTh, BOZHUKHOBEHHE JTMHEHYATOr0 CHEKTpa HM3ITy4eHUs)
[0 OMHUCAaHUI0 UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKHX SBIICHUN B OKpYyKaroleM Mupe (B
TOM uHcie (U3NUECKUe SBIICHUS B MPUPOJIE: MPUINBBI U OTJIMBBI, JIBM)KEHUE TUIAHET
ConHeYHOU cUCTeMBbl, PEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, BOCIIPHUAITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMMUYECKHE BOJIHBI, I[yHaMH, 05XO, LBETa TEll,
ONTUYECKUE SBJIEHUS B  MpUpoje, OHOJOrMYecKoe JEWCTBHE  BHJIUMOTO,
yIbTPaHOJIETOBOTO U PEHTTCHOBCKOTO H3IY4YeHHUH, €CTeCTBEHHBIN paJuOaKTHBHBIN
(OH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3JIydCHHE MPUPOAHBIX MHUHEPAJIOB,
JIeWCTBUE PAIMOAKTUBHBIX M3ITy4eHUN HAa OPraHU3M 4elloBeKa), PU ITOM NEePEBOAUTH
MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIJIEJIATH CYIIECTBEHHBbIE CBOMCTBA (IIPU3HAKH)
(bU3NYEeCKUX SIBICHHUIA;

OIMCHIBATh U3YUYEHHBIE CBOICTBA TeN U (pU3MUYECKHE SBJICHUS, UCTIONb3Ys (pU3HUECKHe
BEJIMYMHBI (CPENHASI U MTHOBEHHAsl CKOPOCTh Te€lla NP HEPAaBHOMEPHOM JBM)KECHMH,
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YCKOpEHHE, MEepEMEIIECHUE, MTyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIA YIPYIOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJieHHs, BEC Tela, UMITYIbC Telld, UMITYJIbC
CHJIBI, MEXaHHUYECKasi paboTa U MOILTHOCTh, MOTEHIIMAIbHAS SHEPTHUS TeNa, HOJHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHASI SHEPTUS CKATOM NPYKUHbBI, KHHETUYECKAs
SHEprus, MOJHAs MEXaHWYecKas SHEeprus, MepuoJ M dYacToTa KoyeOaHuH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTeIb MPEJOMIICHUS
Cpenbl), IPU ONMHCAHUM TPABHIBHO TPAKTOBATh (DMU3NYECKUH CMBICT HCIOJIB3YeMBIX
BEIMYUH, OOO3HAYCHHS W EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYITBI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYUHAMHU, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBJICHUS U MPOLECCHI, UCHOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TSTOTEHUS, NMPUHIMUII CYNEPHO3ULUU CHUII,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHUS M TPEIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsI0BOTO U
MaccoBOTO 4YMCEI NpU SAEPHBIX pPEaKUMsIX, MpPH OTOM JaBaThb CJOBECHYIO
(hopMyITHMPOBKY 3aKOHA U 3aMMChIBATh €I0 MAaTEMAaTHYECKOE BbIPAXKEHUE;

OOBSACHATH (PU3MUECKHE TPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluli  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHMHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpPOi Ha 2—
3 U3y4eHHBIX CBOICTBAa (PU3MYECKUX SBJIECHUH, (U3NYECKHMX 3aKOHOB WJIHU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OTHPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIBI, CBSI3bIBAOLINE (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIOBHUS 3alayd 3allUChIBaThb KPAaTKOE YCIOBME, BBIABIATH HEJOCTAIOIIUE WIH
M30BITOYHBIC JaHHBIC, BBIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEIICHUS,
IIPOBOJAUTH pAacuy€Tbl M OLIEHUBATH PEATUCTHUYHOCTH IMOJYYCHHOTO 3HAYEHUS
(hbU3UYECKON BETUIMHBI;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh IMPU MOMOIIU (PU3HUECKHX
METOJNOB,  HCHOJb3ysd  ONHUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPENIIOJIOKECHHE, OLICHUBATh IPaBUIIBHOCTh IOPSAKA INPOBEACHMS MCCIENOBAHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABICHUN MM (PU3HYECKUX CBOICTB
TeJl (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCThb
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, PSIMOJIMHEIHOE paclpoCTpaHeHHe
CBETa, pPa3JIo’KeHUEe OeNoro CBeTa B CHEKTp, M3y4EHHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IpeaMera B CcOOMparoliel JIMH3E,
HaOJI0/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3IYYEHHUs): CAMOCTOSITEIHLHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsl, ONUCHIBATH X0 OMBITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3Ha4YeHHe u3MepseMol BelW4MHBI ((OKYCHOE paccTOsiHHMEe COOMparolie JHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIHLHOTO MpUudopa);

IIPOBOJIUTH MCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIja OTPa)X€HHUS CBETa OT yIJla MaJeHUus U
yria IpejoMIIEHUs OT yIJla MaJeHus): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3ylIbTaThl IOJYYEHHOW 3aBHCUMOCTH
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(¢u3NYeCKUX BEIMYUH B BUJAE TaOIUI U rpaduKOB, IeNaTh BBIBOJIBI 10 Pe3ylIbTaTaM
UCCIICIOBAaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NUYECKUX BEIUYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHUE CBOOOTHOTO A CHHUS,
KECTKOCTh TPYXKHUHBI, KOOYPPUIUEHT TpeHHs] CKOJIBKEHHUsS, MeXaHW4yeckas pabora u
MOIITHOCTh, YacTOTa W TMEpHoJ KojeOaHWii MaTeMaTHYeCKOTO | IPYKUHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparome JHH3bI, paJWOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCHEPUMEHTAJIBHYIO YCTAHOBKY M BBITIOJHATH
W3MEPEHUs, CIenys NPeNIOKEHHOW MHCTPYKIMH, BBIUYUCIATH 3HAUCHHE BEIWYMHBI U
aHATM3UPOBATh TIOJNIyYCHHBIE pE3YJIbTaThl C YYETOM 3aJaHHON TOTPEIIHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKHX MOJENEW: MaTepHuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCYHBIM WCTOYHHMK CBETa, Jy4, TOHKas JIMH3A,
TUTaHeTapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOWCTB C OMOPOH HA WX OMHCaHUs (B TOM YHCIIE: CITUJAOMETP, NATINKA MOJIOKEHHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIOT, OUKH, IEPUCKOII, (OTOAIIApaT, ONTHYESCKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), WCTMONB3ysS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
WCTIONIH30BATh CXEMBI M CXEMaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUYECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3aJ]ay, ONTUYECKHE CXEMBbI I MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparoleil TuHse;

MPUBOJUTH TIPUMEPH (HAXOAUTh HWHMOpPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEAHEBHOM MXU3HM [UIl oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpyXarollel cpene;

OCYLIECTBIIATh IMOMCK MHpOpManuu (uzndeckoro cojepxkanuss B HHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeaeSICHHs
JOCTOBEPHOCTH TOJIy4€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BATh IIPU BBINOJHEHUH Yy4eOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(GU3MYEeCKOro CoAep)KaHus, CIpaBOYHblE MaTepualbl, pecypcbl cetu HHTepHer,
BIQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMALMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOTO COJCp)KaHUs, IyOJMYHO IpEACTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar H3ydyaemoro pasjaena (pusuku u
COINPOBOXKJATh BBICTYIUIEHHE Npe3eHTalMed ¢ y4€ToM OCOOEHHOCTEH ayquTOpuu
CBEPCTHHKOB.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pazjnen 1. ®usuka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
1.1 ®dusnka - Hayka 0 IPUPOIE 2 bubmmorexa LIOK
: yka O HpHUpoA https://m.edso0.ru/7f416194
bubmmoreka [{OK
1.2 PH3HIECKHC BEHIHHEI 2 1 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 bubmorexa LIOK
' https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BelllecTBA
2.1 CTtpoeHune BelllecTBa 1 bubmiorexa LIOK
' p B https://m.edso00.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 2 1 bu6mmoreka [JOK
' BEILlECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
31 Mexanueckoe apmxennue 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso00.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 Brbmiorexa LJOK

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

Hroro no pazgeny 21
Pasjen 4. /laBjieHue TBEPABIX TeJl, }KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBneHus: TBEPIAbLIMU 3 bubnuoreka [JOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 JlaBieHue KuKocTh ° https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.3 Avocheproe asienne 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGoTa u MomiHOCTb. JHeprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 Tpoctsie MexaHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHepria 4 . https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paznen 1. TensioBble siBJeHUs
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmmorexa [TOK
' https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teruioseie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 7 1 bubmuorexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutibie ApJicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DneKTpOMarHuTHask WHIYKITUS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 BaanvoziercTare Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA M BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pasnen 4. CBeToBBIC SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 6 2 https://m.edso0.ru/7f41a4a6
4.2 JIMH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 bubmmorexa [IOK

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

bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u moriomneHrne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 CTpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 SInepHbIe peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue 1 06001IeHNE CONEepHKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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7 KJIACC

5. IIOYPOYHOE IINIAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE U POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHu4deckue, TCILUIOBEIE,
3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JTaTYMKa TEMIIEPATYPhI"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: AaTBbHOCTD MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM
0oJbIIe BHICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILIECTBA

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

I[BI/I)KGHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
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https://m.edsoo0.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HaOJII0IEHUIO TEIIOBOTO
pacIIupEHUs Ta30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M HX bubnuoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI
MexaHndeckoe IBIKEHHE.
12 PaBHOMepHOE HiepaBHOMepHoe bubmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
13 Cxopoctb. EquHUITBI CKOPOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3aKkoH HHEPITHM.
15 B3aPII)BI;I[O,HefICTBHC TeJIpIL(IaK MpUYUHA Brbmiorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIDKCHHS Tl
16| wacentn obreanera mo ero. bumotera LOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tenay
18 Pemenue 3amad no teme bu6mmoreka [JOK
"TInoTHOCTH BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoeicTeud ten. Cuna

ynpyroctu. 3akoH ['yka
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JlaboparopHas pabota «/3yuenune
3aBHCHUMOCTH PACTSHKECHUS

20
(medopmarnmu) IPy>KHHBI OT
MPUJIOKEHHON CHJIBI)
21 SIBnenne taroreHusa. Cuia TSHKECTH
CBs3b Me CHUJION ec
22| waccoil tena, Bec rera, Pemenne BuGmiorera LIOK
" ’ " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TsoKecTH
Cuiia TSDKeCTH Ha UX IUIaHETaX.
23 dusndeckue xa alffeyr HUCTHUKH bubmorexa HOK
paKTep https://m.edsoo.ru/ff0a1502
IUIaHET
bu6moreka [IOK
24 Wsmepenne cuit. JIlnHamomer
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al778
CiioxeHne IBYX CUJI, HallPaBJIEHHBIX
26 10 OJHOM nﬂﬂ}h’;ﬁ ’ b bubmmorexa HOK
JIHOM TIp ) https://m.edsoo.ru/ff0ala70
PaBHOfielicTBYIOIIAS CHIT
27 Pemrenue 3agad mo reme
"PaBHoaelcTBYyIOIIAs cut"
TpeHue CKOJIBKEHUS U TPDEHUE
28 H(];)KOH Tpenue B mpupo pe u Brbmiorexa LOK
- 1P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaboparopHas pabota «3yueHnue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIBJKEHUS OT CI/IJ‘Ipr aBJICHUA U Bubmzorexa LIOK
A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
MTOBEPXHOCTEH»
30 Pemienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEN CUIIBI
31 Pemenne 3ama4d mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'paduueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0

30



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

cuiny, «CHbly,
«PaBHOAEMCTBYIOIIAS CHAIDY

KonTposnpHas paboTa mo Temam:
«Mexanndeckoe IBMKCHIEY,

32 «Macca, mI0THOCTEY, «Bec Tenay, 1
«['padruaeckoe n300pakeHUE CHITY,
«Cuib»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuorexa [JOK
YBEJIMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 nﬂaBneHHﬂ raza ot 00beMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
I1 q BJICHUS TBEPIBIMU
35 Te?'lzs\fllli ?KEJaIKJ;iTﬂMI/I I/Ielli).’flISaMI/I bubmmorexa HOK
’ : https://m.edsoo.ru/ff0a25b0
3akoH [lackams
o | Lomneme vumocra s B LOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenne 3agau o teme «JlaBienue bu6mmoreka [IOK
B KHUJIKOCTH U raze. 3akoH [lackaisy https://m.edso0.ru/ff0a2826
38 Coo0mmaronyecs: Cocypl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emiu. [Tpuyannbl
q | o B LOK
‘ https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBJICHHS OT BBICOTHI
HaJl YPOBHEM MOpS
42 Bec Bo3ayxa. ATMocdepHoe bu6nuorexa [IOK
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JaBJICHHC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atmochepHOTO

bubmuoreka [JOK

43 nasnenus. OneiT Toppuueiniu https://m.edsoo.ru/ff0a2da8
44 ﬁiﬁgﬁ i)TrbBﬁzqooTi?f{I;ZO;SOBHeM Bubnmorexa HOK
\ops https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n n
ATMocdepHOe aBieHHE
JlelicTBUE KUJIKOCTHU M Ta3a Ha Bu6mmorexa IJOK
47 TOTPYHEHHOE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopnas pabota
48 «OmnpeneneHre BHITATKABAOIICH bu6moreka [IOK
CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1Mo Teme
o | e ooz Buorers LOK
neo https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
bu6mmoreka [JOK
S0 Tnasanme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoHcTpynpoBaHue apeomeTrpa win
51 KOHCTPYHPOBAHUE JIOJKU U
ompeesieHue e€
rpy30noasEMHOCTH"
Pemenue 3agau no Temam: Bubmiorexa LIOK
52 «I1naBanue cyaoB.

BosznyxomnaBanuey, «JlaBneHue

https://m.edsoo.ru/ff0a3654
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TBCPABIX TCII, )KHI[KOCTCﬁ u ra3oB»

53

Mexanndeckas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MoutHocts. EquHUIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabEMe 1o JecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuil Ha ppryare

57

KounTponbnas pabora o teme
«/laBneHue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

58

Peseprubrit ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBienue
TBEPABIX TEJ, KUAKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pobruaru B TexHuke, ObITY ¥ IpUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBui
PaBHOBECHS pbIyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubnuoreka [JOK
https://m.edsoo0.ru/ff0a48a6

61

Koaddumuent nmonesnoro aeicTeus
MexaHusma. Jlaboparopnas paboTa
«M3mepenne KIIJI HakioHHOM
TIJIOCKOCTH

0.5

62

Pemenue 3agau o teme "Pabora,
MoIiHocTh, KIT/1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
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63

Mexanudeckast SHEpTUsl.
Kunerndeckas u noTeHuuanbHas
SHEPrUst

bubmuoreka [JOK
https://m.edsoo0.ru/ff0a4252

64

3aKoH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEpPUMEHT 10 TEME
"DKCcrepUMEHTaNbHOE OTIpeIeTICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATFHON YHEPTUU TIPU
CKAaThIBAaHHUHM TeJa MO HAKJIOHHOW
TJI0CKOCTH"

66

KonTponbHas paborta o teme
«PaboTa 1 MOIIHOCTh. DHEPrus»

67

PesepsHblit ypok. Pabora ¢
TEKCTaMU II0 TeMe "Mexanndeckoe
nBIkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

Peseprubiit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

34



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJIT 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3())106pa3HoI;l(1) coémaimﬁ 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdHbie 1 bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs] BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 Bubmiorexa LJOK

https://m.edsoo.ru/ff0a6412
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Ypok-koupepenmus "[IpakTudeckoe
HCIMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

1 BCIIIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TeTUIOBOrO OanaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota

14 "UccnenoBanue sSBIICHUS bubmmoreka [{OK
TEIJI000MEHa P CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonmmdecTBa TEILIOTHI,

15 HEO0OXOMMOTO JJIsI HarpeBaHUs
TeJa M BBIICTSIEMOTO UM TIPH
OXJIAXKICHUH

16| "Onpencrerme e BuGmiorera LIOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA

17 DHeprus TorMBa. Y ieabHas bu6mmoreka [JOK
TEIUIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a

18 E;;:fazﬁizgci;ieggfsi’HzLP:ILHaﬂ Eubmorexa OK

’ https://m.edsoo.ru/ff0a71d?2
TEILIOTA IIABJICHUS
19 %ﬁgﬁ;ﬁggﬁi 1;;23210171 TEIUIOTHI Brbmorexa LJOK
" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJIA

20 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c

21 Kunenne. Ynenbnas temiora bu6mmoreka [JOK

Hap006paSOBaHI/I$I 1 KOHACHCaIu.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTb TEMIIEPATYPBI
KHUIICHHUS OT aTMOC(HEPHOTO
JIaBJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencaue
OTHOCHUTEJIHOW BIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHYyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuratens.
TertoBble IBUTATENH U 3aIATA
OKpYKarolen cpeibl

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

26

3aKOH COXpaHEHUS U MPEBPALICHHUS
SHEpPrUH B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM padoTe
1o Teme "TemnoBrIe SIBIICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a83f2

28

KonTtponpHas padoTa o teme
"TermnoBble sBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusaius Tein. J[Ba poga
AIIEKTPUYECKHX 3apsI0B

30

Ypok-uccienoBanue
"DnexkTpu3auus TeJa UHAYKIUEH 1
IIPY CONPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apspKEHHBIX TelL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.

bu6mmoreka [JOK
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HanpskeHHOCTh 3JIEKTPUYECKOTO
nons. [IpuHnyn cynepnosunuu
AIEKTPUYECKUX TOJIEN

https://m.edsoo.ru/ff0a8a0a

Hocurenn QJICKTPUYCCKHX 3apsAa0B.

33 OnemenTapHbii 3apsaa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeEHeHNe bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIJIOB https://m.edsoo.ru/ff0a90cc

KTPUUYECKHUI TOK BHUS €T
36 Ca;lflecIT)BOEZHHﬂ I?Ic’Tg;EEKI/I e bubmorexa HOK
: https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JlefcTBHS DIIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUIECKOTO TOJIsI Ha 1
MPOBOJTHUKHU U JTUAIEKTPUKHU"

39 DJIEKTPUYECKHUI TOK B METasuIax, bubmuorexa [JOK
JKUIKOCTAX Y ra3ax https://m.edso0.ru/ff0a9838

40 DJeKTpudecKas 1erb U eé
COCTaBHBIE YaCTH

| S Tabopeopn o . Busorea 10K

" ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DJIEKTPUYECKOE HANPSDKEHHE.

42 Bonsrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"H3mMepeHne u peryanpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ComnpoTuBIeHHE MPOBOJHHKA. Bubnmorexa [IOK

43 VY enbHOe CONPOTHUBIICHHE

BCIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTO

bubmuoreka [JOK

44 COIIPOTHUBIICHHUS IIPOBOJHMKA OT €TI0 https://m.edsoo.ru/ff0aa738
JUTAHBI, TIOMAH TOTICPEIHOTO
ceueHus u marepuana"
3aBUCUMOCTD CHIIBI TOKA OT Bubmorexa LIOK

45 HANPDKEHHA. 3AKOH Oma St https://m.edsoo.ru/ff0aad4a
y4JacTKa Ienu
JlabopaTtopHnast pabota
"NccnenoBanue 3aBUCUMOCTH CHITBI Bubmiorexa [IOK

46 TOKd, HAYIIETO HEPE3 pesuctop, ot https://m.edsoo.ru/ff0aa04e
COTIPOTHUBJICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 [locnenoBarensHOE U MapauIeIbHOE
COCJIMHEHUS TIPOBOJTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CIOKEHUS HaPSKEHUI bubmuorexa [JOK
[IPH [IOCTICIOBATEIHLHOM https://m.edsoo.ru/ff0aaa58
COCJIMHEHUU ABYX PE3UCTOPOB"
JlabopaTtopHnas pabora "IIpoBepka

49 npaBuJia JJisl CUJIbl TOKa IPU bubnuoreka [JOK
napajuieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTtopon"
Pemenue 3a1ay Ha IpUMEHEHHE Bubnorexa [IOK

50 3akoHa OMa Juisl pa3IMuHOTO https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOJIHUKOB
Pa6ota u moutHOCTH Bubmiorexa LIOK

51 3IEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0abl24
JIxoynsa-Jlenna E— )
JlaGoparopHas paboTa Bubnmorexa [IOK

52 "Onpeznenenne padoThl U MOIIHOCTH

3IEKTPUYECKOT0 TOKa"

https://m.edsoo.ru/ff0ab3e0
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DIEeKTPUYECKUE LIETTH U
MOTPEOUTENN IICKTPUIECKOM

bubmuoreka [JOK

53 sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 HOCTOSIHHE)IG MarHHThI, UX
B3aMMO/ICHCTBUE
55 VYpoxk-uccnenopanue "N3yuenue 1 bubnuoreka [JOK
0JIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MaraHuTHoe 1oJie
56 3eMJIM ¥ €0 3HaYCHUE JUIS KU3HU bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
S7 3apsKeHHbIE TeJl;)a U UX - bubmorexa LIOK
N . https://m.edsoo.ru/ff0abd2c
B3auMOIeHCTBUS. [locTOSTHHBIN
AJIEKTPUYECKUN TOK"
KonTtponsHas padoTa o tTeme
"DnexkTpuuecKue 3apsapbl.
3apsKEeHHBIE Tela U UX
58 BSEIl)HMOHeﬁCTBHH. TTocTostHHEIA 1 bubmorexa LIOK
. " https://m.edsoo.ru/ff0abea8
ANEKTPUYECKHil TOK" /
Bcepoccuiickas npoBepouHast
pabota
PesepBubIit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbIN
59 ANEKTPUYECKUH TOK" / 1 bubmorexa [IOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickasi mpoBepodHas
pabota
OmneIiT Opcreaa. MarautHoe nosue
60 SHeKTpHEeCKiFO ToKa MarauTtHoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKA C TOKOM
61 [IpuMmeHeHNe 2NEKTPOMAarHuToB B 0.5 bubnuoreka [IOK
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texnuke. JlaboparopHas pabota
"U3yueHnue neicTBUSI MarHUTHOTO
I10JIsI HAa IPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUraTesb NOCTOSIHHOTO
Toka. Mcrons3oBanue
AIEKTPOJBUTATENECH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboThI 3IEKTpoABUTaTENs "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apazest. 3akoH
3J'IeKTpOMaFHI/ITHOI\/II HUHAYKOWH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MTOJTY4YEHUS AIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX
SHEPruun

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUYeCcKue u
MAarHuTHBIE SBJICHUS"

66

KounTponbnas pabora o teme
"DneKTpuuecKue U MarHUTHbIE
sIBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepsHriit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sBJIEHUS"

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

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MardauTHbIe
sABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa

2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpMOIHHENHOE 1 bubnuorexa [JOK
IBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBYKCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabota
"OnpenenieHne yCKOPEHUS Teaa Ipu bubmuoreka [JOK

7 1 1 .
PaBHOYCKOPEHHOM JIBHKEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM I10cKocTh"

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO

9 okpyxxHocTu. Ilepnon u yacrora 1 bubnunoreka [JOK
oOpamenust. JIuneliHast 1 yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpocTpeMHUTENIBHOE YCKOPEHUE 1

11 Ilepsrlii 3akoH HeroToHa. BekTop 1 bu6nuorexa [IOK
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akoH HeroTona. bubmuorexa [IOK
PaBHozelicTBYOIIAsK cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTH
17| Onpercneme weenoctn uGanoresa LIOK
pel https:/m.edsoo.ru/ff0aee28
IIPY>XUHBD)
bu6mmoreka [IOK
18 Cia TpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3agaq mo teme «Criia bu6mmoreka [IOK
TPEHMSD) https://m.edsoo.ru/ff0afa26
20 ngogazgggx i?)g(@){)T(;H HEHTa bubmorexa LHOK
pea o H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
g | oo e S Buorra LOK
" yopyr ' https://m.edsoo.ru/ff0afb8e
TpEHUS
22| taroremen, Vexopene craomnore BuGmorera I1OK
' p a https://m.edsoo.ru/ff0af044
TaJICHUS
VYpoxk-koHpepenuus "JIBrukeHune Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneynas cucrema). ['amaktuxu"
24 Pemenne 3agau mo teme "Cuna bu6mmoreka [JOK
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https://m.edsoo.ru/ff0af738
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TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

[IepBas kocmMu4eckasi CKOpOCTb.

bubmmoreka [{OK

25 HeBecoMoCTh 1 nieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKHU.
AGcomoTHO TBEpPOE TEIO.
26 PaBHOBecue TBég)lﬂoro Tema ¢ bubmorexa LHOK
D https://m.edsoo.ru/ff0afe36
3aKpEerIEHHON OChIO BpalllEHUSI.
MowmeHT cunsl. LleHTp TsKecTH
PaBHOBecue MaTepuaNbHON TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENa ¢
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TskecTn
08 Pemenne 3agau no reme "MoMeHT bu6moreka [IOK
cuiel. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
20 norewe "Mexammeoroe amiwent buGmorexa LIOK
. " https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
0 Memmaccxos oo, ) uGmiorera LIOK
N " https://m.edsoo.ru/ffO0b06ec
BsaumoneiicTBue Ten
Nmnynec Tena. UMynbse cUbl.
3aKOH COXpaHEHHs UMITYJIbCa. bubnuoreka [IOK
31 )
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE
32 Pemenue 3agau no teMe "3akoH bu6mmoreka [JOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE
JBUKCHHE B IPUPOJE U TEXHUKE"
34 Mexannyeckasi paboTa U MOIITHOCTb bubmiorexa LJOK

https://m.edsoo.ru/ff0b0a84
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PabGota cuibl TSDKECTH, CHIIBI

bubmuoreka [JOK

35 YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas paboTa
36 «Omnpenenenne padbOTHI CUITBI TPEHHUS
MIPY pPaBHOMEPHOM JIBIDKCHUU TeJia
110 TOPU30HTAILHON TOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToTeHnManpHas SHEPIUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KHHETUYECKOW YHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHMsI SHEPTUHU B
MEXaHUKe
40 JlabopaTtopHnas pabota «3y4yeHue bubmuorexa [JOK
3aKOHA COXPAHEHUS SHEPTHUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
2| Bumenue concbuma Bu6miorera LIOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKuii U Py KUHHBIN
MasiTHUKH
w | o oo B LOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 [IpeBpaienue 3uepruu npu
MEXaHUYECKUX KOJICOaHMSIX
46 fgigizzilziiﬂe 1?11(22251 U TIepuojia Eubmorexa OK
N https://m.edsoo.ru/ffOblaec
KoJieObaHu PYKMHHOTO MasiTHUKA
JIaGopatopHas pabota «IIpoBepka § Bubnmorexa [IOK
47 HE3aBHCHMOCTH MepHo/ia KoJIeOaH it

I'py3a, IOABCHICHHOT'O K HUTHU, OT

https://m.edsoo.ru/ff0b197a
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Macchl rpys3a»

48

Mexaunueckue BosiHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IpogonbHbie 1
TMOTIEPEYHBIE BOJHBI

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEPIIOM TEJIE.
CeiicMuueckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

51

VYpoxk-uccnenosanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypoxk-koHdepenius "YapTpa3ByK U
MH(]Pa3BYK B MPUPOJIC U TEXHHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexanndeckue KojaeOaHusi ¥ BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpHas padoTa o treme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoJjieOaHust U BOJIHBI"

56

BHCKTpOMaFHI/ITHOC II0JIC.
SHGKTpOMaFHI/ITHLIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CsolicTBa QJICKTPOMAIrHUTHBIX BOJIH

58

Ypok-koupepennus "Llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 371€KTPOMAarHUTHBIX
BOJIH JJISL COTOBO# CcBs3H"

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

59

VYpok-uccnenosanue "Mzyuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TesteoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c
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60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JUITUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61

DneKTpOMarHUTHast IPUpPOJa CBETA.
Cxkopocts cBeta. BomHOBBIE
CBOMCTBA CBETA

bubmmorexa [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHHE CBEeTa. 3aTMEHUS
Connua u Jlynst

bubmmoreka [{OK
https://m.edso0.ru/ff0b3658

63

3aKOH OTpaKE€HUs CBETa. 3epKaja.
Pemenue 3aga4u Ha npuMeHEHUE
3aKOHA OTPaXKEHHsI CBETa

bubmmoreka [{OK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIPEeJIOMIIEHHUS CBETA

bu6moreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcmonp3oBaHue MOJTHOTO
BHYTPEHHETO OTPKCHHS B
OTITHYECKUX CBETOBOJIaX

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

66

JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTHU yIJia
MPETOMJICHUS CBETOBOTO JIy4a OT
yTJia MaIeHUs1 Ha TpaHuIie "BO3ayX-
crexio""

67

Ypok-koHbepeHus

" cnoap30BaHuE IOJIHOIO
BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBS3b"

68

JInna3elr. OnTHdeckas CHUila JIMH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3f2c

69

ITocTtpoenue n3o6pakeHui B TMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb444a
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JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSIHHSI U ONTHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparoriei JTHH3bI"
el Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BbIC PHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 ['ma3 kak onrudeckas cucTeMa. bubmmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanurts 3peHue"
Paznoxenue Genoro ceeTa B CEKTP.
74 Omnbrter HetoToHa. CrioxkeHue bubmuorexa [JOK
CIIEKTPaIBbHBIX 1[BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas pabota "OMBITH 11O
| Pt Setore s e BuSorea 10K
https://m.edsoo.ru/ff0c0e2a
MpU UX HAOJIOJICHUHN Yepe3
[IBETOBBIC (DUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: AUCTICPCHUSI,
uHTephepeHus u qudpaxuus”
77 OmnbiTel Pe3epdopna u mianerapHas bubnuoreka [JOK
MO/IEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma
bopa
79| atowow. Keawmm, Mumeuarme ubmoera LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypok-npaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOro sijpa. bubnmoreka [JOK
HykioHHast MoJenb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE pEeBpanieHUs. bubnuorexa [JOK
N3oTomns https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bubmmoreka [{OK
"PaagroakTHBHBIE MpeBpaIicHus" https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana
Ypok-koH(pepeHI s

86 "Ppa)_'[I/IoaKgIBI:-IBI? W3ITyICHHS B bubmaorexa LJOK

\ https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEUITNHE, TEXHUKE
SnepHbl KIINHW. 3aKOHBI
87 cffﬁaHeiﬁzz;;mo:srg " bubmorexa [TOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBsI3b MacChl U SHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTte3a u neneHus siaep. bu6mmoreka [IOK
Wctounuku saeprun CotHIa U 3BE3]] https://m.edsoo0.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlefcTBus }

PaAMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIC OpraHu3Mbl"
[ToaroToBka K KOHTPOJBHOM paboTe

92 1o TemMe "DNEeKTPOMArHUTHOE MOJIE. bubnunoreka [JOK
DJEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KonTponsHas pabota o Teme
93 "DIeKTpPOMAarHUTHOE MOJIE. 1

DNEeKTPOMAarHUTHbIE BOJIHBI.
KBauroBrie saBienus"
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[ToBTOpenue, oboOIICHNE.

bubmuoreka [JOK
%4 ,J,IaGOPaTOprHe pa6OTb,f 1o Xypey ! ! https://m.edsoo.ru/ff0c245a
BzaumoaeiictBue Ten
55 | paceormumtnameermemrena | 1 bumiorexa LIOK
p " ,I,l https://m.edsoo.ru/ff0c2572
1o teme "TerioBbie Mpouecchl
[ToBTOpenue, 0606menue. Peenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 1 bubnuoreka [JOK
o teme "KITJ TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiei”
57 | paceermapin vaneermenmr | 1 Bummorexa LIOK
N " https://m.edsoo.ru/ff0c2b30
no teme "KII/I anekrpoycTaHOBOK
08 | TMacoparopmme paborsi o ypey ) ) Bu6moterca LIOK
N " https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJICHUS
o | mommeme by Fiiome | Buorera 10K
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
100 | rexeram o reve MKoneGammrn | 1 BinGimmorerca LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 renerom noseve "Cnerome | 1 Bubanorexa IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, o606menHue. PaboTta ¢
102 TekcTamu 1o TeMe "KBaHTOBas 1 1
saepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I1O 102 3 97

I[TPOTPAMME
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6. IMPOBEPSEMBIE IPE/IMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O

7 KJIACC

OBLIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1.1

HMCIT0JIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pasiinvdaTth ABJICHHA IO ONMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha
OCHOBC OIIBITOB, JICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/ILIGCKO€ SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUN B
OKpY)KaloIlleM MHpe, B TOM 4YHClIe (U3NUECKUe SBJICHUS B
NpUpoJe, MPU OTOM [EPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYyI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBAa (TPU3HAKM)
(hbUBUYECKUX SIBJICHUHN

1.4

OTHCHIBATh HM3y4EHHBbIE CBOMCTBA Tel U (U3WYECKHE SBIICHUS,
UCTONIb3YS (M3MUYECKHUE BETUYMHBI, IPU OMUCAHUHM MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOIb3YEMbIX BEJIWYUH, HUX
0003HaYeHUs] M EOUHUIBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(GbopMyIbl, CBSI3BIBAIOUINE JAHHYIO (HU3UYECKYI0 BEIMUYUHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTH  TIpaQUKHd  H3YYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOWCTBAa Teil, (Qu3uueckue SBICHUS H
MPOLIECCHI, HCIOJIb3YSl HM3YyYeHHBbIE 3aKOHbI, MpPU ATOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHAa U  3alUCHIBaTh  €ro
MaTeMaTH4eCKOEe BhIpaKEHHUE

1.6

00BACHATH (PU3UYECKUE SBJICHMUS, IPOLIECCHI U CBOICTBA Tell, B TOM
Yyluclie U B KOHTEKCTE CUTyallUid MNPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHeHHE M3 | — 2 JIOTMYECKUX IIaroB ¢ omopo Ha 1 — 2
U3YYEHHBIX CBOMCTBa (pU3MUECKUX SIBICHUN, (PU3NUECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHbie 3a1a4u B 1 — 2 eHCTBUS, UCTIOIb3Ys 3aKOHBI U
(dbopmynbl, cBsi3bIBatOlIUE (DU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHalM3a YCIOBUS 3aJaud  3alUChIBaTh KpaTKOE YCIOBHE,
MOJICTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYIbl M TPOBOJIUTH
pacuéThl, HAXOJUTH CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC IS
pelIeHuss 3aJay, OIEHUBATh PEATUCTUYHOCTh  MOJYYEHHOU
(bu3MUeCcKO BEIUYUHBI

1.8

pacro3HaBaTh NMpoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH HOMOIIU
(U3NYECKUX METOJIOB, B OIMCAHWU MCCIEJOBAHUS BBIICIATH
npoBepseMoe  MpeanojoxeHue (TUnoresy), pasauyaTbh U
UHTEPIPETHPOBATh MOJIYYEHHBIH pe3ysbTaT, HaXOJUTh OLIUOKHU B
XOJI€ OIIBITA, AEJaTh BBIBOJBI IO €T0 PE3YIbTaTaAM

1.9

MIPOBOJIUTH OMBITHl MO HAOMIONCHUIO (PU3MUYECKUX SIBICHUN WU
¢u3nyeckux CBOWCTB Tel:  (GOpMyaHpOBaTh MpOBEpsieMble
MPENOJIOKEeHUs, COOMpaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO
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0o0OpyIOBaHUs, 3alMUCBHIBATH XOJ OMNBITa U  (HOPMYTHUPOBATH
BBIBOIbI

1.10

BBITIOJTHATH MPSMbIE U3MEPEHUS C MCIIOJF30BAaHUEM aHAIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3AMHUCHIBATH MOKA3aHUs PUOOPOB C yIETOM
3aJJaHHOH a0COJIOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

IPOBOJUTH HCCIENIOBAaHHE 3aBUCHMOCTH OJHON  (U3NYECKOM
BEJIMYMHBI OT JAPYroil ¢ HCIOJIb30BAaHUEM NPSMbBIX H3MEPEHMIH,
y4acTBOBATh B IUNIAHUPOBAHUU YU4EOHOTO HMCCIIEIOBaHUs, COOMPATh
YCTAaHOBKY U BBINOJIHATh W3MEPEHUs, CIEAys MPeaoKEHHOMY
wiaHy, (QUKCUPOBaTh pe3yJabTaThl IOJIYYEHHON 3aBUCHMOCTH
(u3MYECKUX BEJIMYUH B BUJIE MIPEAJIOKEHHBIX TaOIUI] U IpadUKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHMS

1.12

MPOBOJIUTh KOCBEHHBIC M3MEPEHUSI (PU3UUECKUX BEIHYMH, CIEIYs
NPEUIOKEHHOM WHCTPYKUHUM: TIPU  BBITIOJIHEHUH HU3MEPECHHI
coOMpaTh IKCMEPUMEHTATBHYIO YCTAHOBKY U BBIUMCIISTH 3HAUCHUE
HCKOMOM BEJIMYNHEI

1.13

coOnroAaTh mMpaBuUiia TEXHUKH O€30MacHOCTH Tpu pabote c
71a00PaTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPUHIUIIBL }ICI\/'ICTBI/ISI HpI/I60pOB U TEXHUYCCKUX
YCTPOWCTB, XapaKTepHU30BaTh MPHUHIMIBI JACHUCTBUS H3Y4YEHHBIX
MpUOOPOB M TEXHUUYECKUX YCTPONCTB C MOMOIIBIO UX OMHCAHMUS,
WCTIONB3ysl 3HAaHUST O CBOMCTBaX (DU3WYECKUX SIBJICHUH W
HE0O0X0quMBbIe PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOIUTH TPUMEPH (HAXOMUTh WHOOPMAIUIO O TPUMEPAX)
MPAKTUYECKOTO  WCIOJIb30BaHHUS ~ (U3WYECKUX  3HAHWHA B
MOBCETHEBHOM KW3HHM Il OOecredeHus: Oe30MacHOCTH IpH
oOparieHud ¢ TpuOOpaMU U TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHHs 37I0POBbS W COOJIOACHUS HOPM DKOJOTHYECKOTO
TIOBEJICHUSI B OKpYIKAIOIIEeH cpejie

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB HH(popmanuu B cetu MHTEepHET
B COOTBETCTBHH C 3a/IaHHBIM IMOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUN U MyTEM CpaBHEHUS PAa3IUMYHBIX UCTOYHHUKOB
BBIICTISITH MH(POPMAIHIO, KOTOpas SBIISETCS MPOTUBOPEUNBON WU
MOJKET ObITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy (DU3HUECKOTO COJEp:KaHuUf,
CIpaBOYHBIE MaTepHalibl, pecypchl cetu IHTepHeT, BlaaeTh
npuéMaMu  KOHCIEKTHpPOBaHHUS  TEKCTa,  IpeoOpa3oBaHUS
uHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKUE TIHCBMEHHbIE U  YCTHBIE
COOOLIeHNs Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMaLUU
¢u3nYeckoro cojJepkaHus, B TOM 4YHcCJIe IyOJIMYHO JieslaTh
KpaTKue COOOLIEHHs O pe3yabTaTax IPOEKTOB WINM Y4eOHBIX
UCCIIEJOBAaHMUM, NPU 3TOM TI'PaMOTHO HCHOJIb30BaThb H3YyYEHHBIN
NOHATUHHBIA  ammapar  Kypca  (pU3MKH,  CONpPOBOXIATh
BBICTYIUIEHHE ITPE3EHTAIIUEN

1.19

npu BBITIOJTHCHU U y‘IC6HBIX IMPOCKTOB )51 HCCIIeJOBaHUI
pacnupeaciisiTb 00S3aHHOCTH B T pynmne B COOTBETCTBUU C
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MOCTaBJICHHBIMHM 3a7auyaMH, CJICIWTH 3a BBITIOJIHCHUEM IIIaHa
IEMCTBUI, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIJIAJ B
JIeATEIIHHOCTD CPYIIIIbL, BBICTPAUBATH KOMMYHHKaTHUBHOE
B3aMMOJICVCTBHUE, YUUTHIBAsI MHEHHE OKPYXKAIOIIUX

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1.1

HCIIOJIB30BaTh NOHATHA

1.2

pasiinvdaTth ABJICHHA IO ONMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/ISI/ILIGCKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY)KalollleM MHpe, B TOM 4YHcle (u3nueckue sBICHUS B
MpUpoJe, TMPH OTOM [EPEBOJAUTH MPAKTUYECKYI0 3a7ady B
yueOHYyI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBAa (TPU3HAKK)
(bUBUYECKUX SIBJICHUHN

1.4

OTIMCBHIBATh HW3YYCHHBIC CBOWCTBA TeN M (PU3UUYECKUE SIBJICHHS,
WCTIONB3Ysl (DU3UYECKUE BEJIMYMHBI, MPU OMUCAHWU TPABHIBHO
TPaKkTOBaTh (DU3UYECKUNA CMBICI  HMCHOJIb3yeMBIX  BEJIMYHWH,
0003HaYeHUs] M EOUHMIBI (PU3NYECKUX BEIUYMH, HAXOJUTh
(GbopMyIbl, CBSI3BIBAIOLINE JAaHHYIO (HU3MYECKYIO BEIMYUHY C
OPYTMMU  BEJIMYMHAMH,  CTPOUTh  TIpapUKd  H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOMCTBA Ten, (U3MUECKUe SBICHUS W
MPOLIECCHI, HCIOJIb3YSl HM3YyYeHHBIE 3aKOHbI, TpPU ATOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHAa U  3alUCBIBaTh  €ro
MaTeMaTHYeCKOE BhIpAKEHUE

1.6

O0OBICHATH (PU3UUYECKHE MPOIIECCH M CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTYallMi MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh NTPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1 — 2 JOrMyecKux IIaroB C MOMOIBI 1 — 2 W3y4eHHBIX
CBOWCTBA (PM3WMYCCKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

peumaTtb paC‘IéTHLIe 3aJa44 B 2-3 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U
(1)0pMy.]'ILI, CBA3BIBAIOIIHNC (1)14314%01(1/16 BCIMYMHBI. Ha OCHOBC
dHaJIN3a YCJIOBHUM 3a/la4U 3allUChIBATh KPATKOC YCIIOBUC, BBISBIIATDH
HCAOCTAaTOK HAaHHBIX MJId PCIOCHUA 3aadu, BBI6I/IpaTB 3aKOHBI U
(I)OpMy.]'ILI, HCO6XOI[I/IMBIC I e€ peuicHus, TpOBOAUTL paC‘{éTH n
CpaBHHUBATH IIOJIYUCHHOC 3HAYUCHUC (I)I/ISI/I‘IGCKOI\/'I BCIIMYHUHBI C
HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J'IeMbI, KOTOPBIC MOJKHO PCHINTH HPHU IMOMOIIH
(I)I/BI/I‘IGCKI/IX MCTOAOB, HCIIOJB3yd OIMWCAHUEC UCCICIO0BaHUA,
BBIACIIATD IMpOBEPSACMOC IMMPECAIIOJIOKCHUC, OLICHUBAThb
NpaBUJIIBHOCTL TIOpsAAKa TMPOBCACHUA HUCCICAOBAHUA, [JACJIATh
BBIBO/JIbI

1.9

MIPOBOJIUTH OMBITHl MO HAOMIONCHUIO (PU3MUYECKUX SIBICHUN WIIH
(¢u3nYecKux CBOMCTB  Tel:  (GopMyaupoBaTh IMpOBepsieMble
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MPENOJI0KEeHUs, COOMpaTh YCTaHOBKY W3 HPEIJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE HPAMBIC U3MCPCHHA C HCIOJIB30BAHHECM aHAJIOI'OBBIX
npubOpoB W JAaTYMKOB (PU3HYECKHX BEIWYHMH, CpPaBHUBAThH
pe3ynbTaThl H3MEpPEHUH C y4€TOM 3a/JlaHHOM  aOCOJIOTHOM
IIOTPENTHOCTH

1.11

IPOBOJUTH HCCIIEJIOBAaHWE 3aBUCHMOCTH OJHON (U3NYECKOMH
BEJIMYUHBl OT JPYrOM C MCHOJB30BAHUEM IMPSAMBIX HU3MEPEHUM:
IUIAHUPOBATh HMCCIEA0BaHHUE, COOUpATh YCTAHOBKY M BBIIIOJIHATH
U3MepeHus, cienyd NpeUIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl IMOJYYEHHOM 3aBUCHMOCTM B BHJE TaOmUI U
rpaduKoB, JIe1aTh BBIBOJIBI 10 pe3yJbTaTaM MCCIEA0BAHUS

1.12

MPOBOJUTh KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEIUYMH:
IUIAaHUPOBaTh ~ M3MEpPEHHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTAaHOBKY, CIIElysl IPENJ0KEHHOM WHCTPYKLUHMH, M BBIYUCIATH
3HA4YECHHE BEJIMYHUHBI

1.13

coOnroAaTh mMpaBUiia TEXHUKH O€30MacHOCTH NpH paboTe cC
71a00PaTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONMCAHMS, HCIOJIb3Ys
3HaHUSI O CBOMCTBAax (HU3WUYECKUX SBIECHUH W HEOOXOIUMBIS
(br3YecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MIPOCTHIE TEXHUYECKUE yCTpoiicTBa u
M3MEpUTENbHbIE MPUOOPHI TI0 CXEMaM M CXEMaTHYHBIM PUCYHKaM,
COCTaBIIATh CXEMBI IEKTPUUYECKUX LIETIeH C MOCIeJ0BaTEeIbHBIM U
napajulefIbHbIM COEAMHEHHEM JJIEMEHTOB, pasiinyas YCIOBHBIE
0003HaYeHHUsI PJIEMEHTOB JIEKTPUUYECKUX Ieneit

1.16

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HHPOpPMAIMIO O MpHUMepax)
OPAKTUYECKOTO  HUCIOJb30BaHUS  (U3WYECKUX  3HAHUH B
MOBCE/IHEBHOM JKM3HM MJisi oOecrieueHus: 0O€30MacHOCTU MpHU
oOpaileHUd ¢ mnpuboOpaMH U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COOMIOACHHUS HOPM SKOJIOTHYECKOTrO
MOBEJICHUS B OKPY)KAIOIIeH cpeie

1.17

OCYILIECTBIATh MOUCK MH(MOpPMALUU (PUIUUECKOTO COACpKaHUS B
cetu HHTepHET, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYTEM
CpaBHEHUS JOITOJHUTENBHBIX HCTOYHUKOB BBIIENATD
uH(popMaIno, KOTOopas SBISICTCS MPOTHBOPEUYMBONW MM MOXKET
OBITH HEJIOCTOBEPHOM

1.18

UCIMOJIb30BaTh MpPU BBINOJHEHUM YYeOHBIX 3aJaHUA Hay4dHO-
HOMYJSPHYIO JIUTEPATYPY (PU3MUECKOTO COAEpIKaHUs, CIIPAaBOYHbIE
Marepuansl, pecypcel cetu VHTepHer; Bianers mnpuéMamMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKUE YCTHBIC
coobmenus, 0600mas HHPOPMAIUIO U3 HECKOJIBKUX HMCTOUYHUKOB
(U3NYIECKOTO COJCPIKAHUS, B TOM YHUCIIE MyOJIMYHO MPEICTABIISATh
pe3yabTaThl MPOCKTHOW WJIM HCCIICAOBATEIIbCKOW JIESTEIBHOCTH,
IMpU 3TOM TPaMOTHO WCIOJIb30BaTh H3YYCHHBIH TMOHITHHHBINA
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anmapat  Kypca  (U3HKH,  CONPOBOXJIATh  BBICTYILICHUE
Mpe3eHTalueN

1.20

IpU  BBIMOJHEHUM Y4eOHBIX MPOEKTOB U  HMCCIEJOBAHUHN
(U3NYECKUX TPOIIECCOB PACHPEACIATh OOSI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMM  33JayaMH, CJIEIUTh 3a
BBITNIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATh €ro0, a/IeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTH TPYIIIHI,
BBICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIASL
TOTOBHOCTb pa3peliaTbh KOHPIUKTbI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111€r0o
oOpa3zoBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATHUA

1.2

pasiinyaTth ABJICHHA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOWICTB M Ha
OCHOBC OIIBITOB, JIECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (U3NYCCKUX SBICHUH B
OKpY)KalIleM MHpEe, B TOM 4YHCIIe (HU3nUecKkne sBIICHUS B
MpUpoe, TMPH OSTOM IEPEBOJUTH MPAKTHICCKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)
(hbUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh U3yYEHHbIE CBOWCTBA Tel U (DU3WYECKHE SIBICHUS,
UCTONIB3YS (M3UYECKHUE BEJTUYMHBI, NPHU OMUCAHUHM MPAaBUIBHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJIb3YEMbIX  BEJIWYHH,
0003HaYeHUs] W EOUHHIBI (PU3MYECKUX BEIUYMH, HAXOJIUTh
(opMyIbl, CBSI3BIBAIOUINE JAaHHYIO (HU3UYECKYIO BEIMYUHY C
OPYTMMU  BEJIUYUHAMH,  CTPOUTHh  TIpaUKH  H3YUYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETMUMH

1.5

XapaKTepu30BaTh CBOMCTBA Ted, (U3HUECKUE SBICHUS W
IPOLECChl, HUCIOJB3ysd M3yYCHHbIE 3aKOHbBI, NPH 3TOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHAa U  3alUCHIBaTh  €ro
MaTeMaTHYeCKOE BhIPAKEHUE

1.6

O0OBICHATH (PU3UUECKHE MPOIIECCH M CBOKMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTYallMil MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISBJIATh NTPUYMHHO-CJICACTBEHHBIC CBS3U, CTPOUTH OOBSICHEHUE
u3 2 — 3 JOrMYecKHX IIaroB C MOMOLIbI0 2 — 3 HW3YYEHHBIX
CBOWCTBA (PM3WYCCKUX SBJICHUH, (U3MYECKMX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a/7a4M (ONMHUparoMecs Ha cuctemy u3 2 — 3
ypaBHEHMI), MCIHONB3ysd 3aKOHBI U (OPMYIBI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3aJjaul
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTAOIINE WIH
U30BITOYHbIE  JJaHHble, BBIOMpPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOAMMBIE ISl peIIeHUs, MPOBOIUTH PAcYEThl U OICHMBATh
PEATMCTUYHOCTD MOJIY4EHHOTO 3HaUeHHsI (PU3MYecKOr BEIMUMHBI

1.8

pacro3HaBaTb HpO6J'IeMLI, KOTOPBIC MOYKHO PCIOWTL IPpHU IMOMOINH
(I)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIB3YA  OIMCAHHUC  HCCIICA0BAHU,
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BBIICIIATH IIPOBEPSEMOE TPEIIIONI0KEHHUE, OLIEHUBATh IIPABUIILHOCTD
NOpsAKa  IIPOBEICHMS  MCCIENOBaHWA,  JelaTb  BBIBOJBIL,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOJCHHUI 1 OTIBITOB

1.9

IPOBOAUTH ONBITHl M0 HAOMIOAECHUIO (PU3UYECKUX SIBJICHUN WU
(U3NYECKUX CBOMCTB TEN: CAaMOCTOSTEIBHO COOMpPATh YCTaHOBKY
U3 U30BITOYHOTO HAabopa 000PYAOBaHUS, OTIMCHIBATH XOJI OIBITA U
€r0 pe3yabTaThl, (HOPMYITHPOBATH BBIBOIBI

1.10

IPOBOAMUTH TMPU HEOOXOJUMOCTU CEpPUI0 MPSIMBIX H3MEPEHMH,
oTIpesieNsisi cpeiHee 3HAUYeHUe M3MepsieMOl BEeMMYHHBI ((POKycHOE
paccrosiHue cobuparoiiei TUH3b1), 000CHOBBIBATH BHIOOP criocoba
n3MepeHus (U3MEepUTEIbLHOro prudopa)

1.11

MIPOBOJUTH UCCIIEOBAHUE 3aBUCHMOCTEH (PU3NYECKUX BEIMYUH C
HCII0JIb30BaHUEM MPSIMBIX U3MEpEeHUuN: IJIaHUPOBATh
HCCIEeA0BaHueE, CaMOCTOATEIIEHO cobupartb YCTaHOBKY,
(uKcHpoBaTh pe3yabTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UUECKHUX
BEIMYMH B BHJAE Tabmuuu rpaduKkoB, JeiaTb BBIBOJABI IO
pe3yibTaTaM MCCIEeI0BaHUs

1.12

IIpOBOAUTH KOCBCHHBIC HU3MEPCHUSA (1)I/ISI/IIIGCKI/IX BCIIMYUH:
IUIaHUPOBaTh ~ M3MEpPEHHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTAaHOBKY W BBIIIOJIHATE HU3SMCECPCHHA, CICAYA Hpe)IJ'IO)KeHHOI\/’I
UHCTPYKIIMH, BBIYUCIIATE 3HAYCHUC BCIWYHMHBI M AHAJIW3UPOBATH
MOJIyY€HHBIE PpEe3yNlbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpEHU I

1.13

coOmoaTh TpaBWia TEXHUKH OE30MaCHOCTH TMpU paboTe ¢
1a00paTOPHBIM 000PYTI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3HUECKUX MOJIEIEH:
MarepuaigbHasi TOYKa, aOCOJNIOTHO TBEPIOE TEJNO, TOYECUHBIH
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IJIaHEeTapHasi MOJIENIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO spa

1.15

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OMHMCAHUSA, UCIOJIb3YS
3HaHMS O CBOMCTBaX (PU3MUECKUX SBJICHUH KM HEOOXOIUMBIE
(buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH HM3YUYEHHBIX
TEXHUYECKUX  YCTPOMCTB, H3MEPUTENBbHBIX  NpUOOPOB U
TEXHOJOTMYECKUX  TMPOIECCOB  MpPH  pEIIeHuHu  y4eOHO-
NPAaKTHYECKUX 3a/1ady, ONTHYECKHE CXEMBbl Uil MOCTPOCHHUS
M300pakKeHH B MIJIOCKOM 3epKajie U coOOMparoen JMH3e

1.17

OPUBOIUTH TMPUMEPHl (HAXOOUTh HHQPOPMAIMIO O MpUMepax)
NPAKTHUYECKOTO  HUCIONb30BAaHUS  (U3WYECKUX  3HAHUH B
MOBCE/IHEBHON KM3HM M oOecreueHus: Oe30MacHOCTH TMpH
oOpalieHUd ¢ mpubOpaMu HW TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN cpene

1.18

OCYILECTBIIATh MOUCK MH(pOpMAIMKU (PU3HMUECKOTO COAEPKAaHHS B
cetu VHTepHeT, caMOCTOATENbHO (HOPMYIHUPYS TOMCKOBBIN
3aMpoc, HaXOJUTh IYTH OINPEAEIEHMS T0CTOBEPHOCTH MOJIYyYEHHON
nH(pOpMaIMK HA OCHOBE MMEIOIIMXCSA 3HAHUHM U JOTOJIHUTEIBHBIX
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HUCTOYHHUKOB

1.19

WCIIOJIb30BAaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAay4dHO-
MOMYJISIPHYIO JTUTEPATYPy (PU3MUECKOTO COACPIKaHUs, CIIPAaBOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh NpUEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHusi WHPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTI'yIO

1.20

co3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpPMAIMK M3 HECKOJBKUX HCTOYHHKOB (H3UIECKOTO
COJIepXKaHus, IMyOIWYHO TIPEACTABIATH PE3yJAbTAThl MPOCKTHOM
WM UCCIENOBATENIbCKOW JEATEIbHOCTH, IPU 3TOM T'PaMOTHO
HCIIOJIb30BATh M3YyYEHHBIM IIOHATHWHBIM ammapar H3y4aeMoro
paszaena GU3MKU U CONPOBOXKIATH BBICTYIUICHHE IPE3EHTAlUEN ¢
y4€TOM 0COOEHHOCTEHN ayJUTOPUH CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUU Y4YEOHBIX MPOEKTOB U  HUCCIIEJOBaHUM
(u3MYECKUX TPOLECCOB pPACHpPEnesITh O00S3aHHOCTH B TIPYIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM  3aJayaMu, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA IEUCTBUN U KOPPEKTHUPOBATH €0, aJIleKBaTHO
OIICHUBaTh COOCTBEHHBIM BKJIAL B JEATENBHOCTh TPYIIIBI,
BBICTpPAaWBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSIBIIAL
TOTOBHOCTb pa3peniaTb KOHQIUKTHI

7 KJIACC

7. IMPOBEPSIEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

Kon
pasnena

Kon

3JIEMEHTA

IIpoBepsiemMble 1€MEHTHI COIEPKAHUS

®U3UKA U EE POJIb B TIO3BHAHUU OKPYXKAIOIIETO MUPA

®usrka — Hayka O mpupojie. SIBIEHUS TPUPOJIBI.
1.1 OusnyecKkue SBJICHUS: MEXaHUYECKHE, TeIIOBbIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBbHIE

Odwusudeckue BenuuuHbL. 3mepenue duzndyeckux
1.2 BenuuuH. @usmueckwe npubopsl. [lorpentHocTh
u3MepeHuil. MexIyHapoTHasi CUCTeMa SAMHUIY

ECTCCTBGHHOH&Y‘IHHI‘/‘I MCTO IIO3HAHMUA:
Ha6J'IIO,Z[eHI/IC, II0OCTaHOBKa HAay4YHOI'O BOIIpOCa,
BBIABMIKCHUC THUIIOTC3, OKCICPHUMCHT IIO IIPOBECPKE
THIIOTEC3, 00BACHEHHE Ha6J'IIOI[aeMOFO SBJICHHUA

1.3

Omnuncanue (I)I/ISI/ILIGCKI/IX SIBJCHUH C TOMOIIBIO

1.4 .
Moiesei

[IpakTueckue pabOTHI:

H3mepenune paccTosiHUI.

N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENa.
Onpeznenenue pa3MepoB MaJbIX TEJ.

H3mepenune teMnepaTtypsl Py TOMOIIH KUIKOCTHOTO
TEPMOMETPA U TATUUKA TEMIIEPATYPbI

1.5

INEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHNU BEIIIECTBA

CTpOCHI/Ie BCIICCTBA: AaTOMbI U  MOJICKYJIbI, UX

2.1
Pa3sMCEpHhI. OHLITLI, JAOKA3bIBAOMINUE  OUCKPCTHOC
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CTPOCHHC BCIICCTBA

2.2

JBuxenue dactul BemecTBa. CBS3b  CKOpPOCTHU
JIBW)KEHUS 4YacTULl C TeMmneparypod. bpoyHoBckoe
JBIOKeHUe, T y3us

2.3

B3aI/IMOI[eI7ICTBI/Ie YaCTHUILl BEIICCTBA: IPUTSIKCHUC U
OTTAJIKUBAHHUC

2.4

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B,
KUAKOCTEH U  TBEPIABIX (KPUCTALUIMYECKUX) Tel.
B3aumocBs3p Mexy cBOMCTBaMHU BELIECTB B Pa3HbIX
arperatHbIX  COCTOSIHUAX M HX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6

[IpakTnueckue pabOTHI:

Onenka JuameTrpa aroMa METOJIOM pAloB (¢
UCI0JIb30BaHueEM (oTorpaduit).

OnpiTel 10 HAOMIOAEHUIO TEIUIOBOIO PACIIMpPEHUS
ra3os.

OnpiTbl 1O OOHApYXEHHIO  JACWCTBUS  CHUJI
MOJIEKYJISIPHOTO TPUTSKEHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe NBIDKEHHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBIKCHUE

3.2

Cxopocts. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM
IBUKEHUH. Pacy€T myTu u BpeMeHH IBUKEHUS

3.3

SIBnenune nHepuuu. 3akoH nHepunn. Bzaumonerncrteue
TeI KaK NPUYUHA W3MEHEHHUS CKOPOCTH JIBIDKCHHS
Ten. Macca kak Mepa HHEpTHOCTH Telia

3.4

IInoTHOCTH BCIICCTBA. CBs13p IIJIOTHOCTHU C
KOJMYCCTBOM MOJICKYJI B CIUHHIIC 00BéMa BCIIECTBA

3.5

Cua xak XapaKTCPUCTHUKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3Mepenue cuibl ¢
MOMOIUIBIO JUHAMOMETpA

3.7

SIBnmenue TATOTEHUS M cuia TsokecTH. Cuia TsHKeCcTH
Ha JPpYI'ux IJIaHCTaX. Bec tena. HeBecomocTh

3.8

Cuna tpeHusa. TpeHHE CKONBXEHHS] U TPEHUE TOKOS.
TpeHue B mpUpo/ie U TEXHUKE

3.9

Clio’)keHue CuJl, HaIlpaBJICHHBIX MO OJHOW MPAMOM.
PaBHOelicTByrOIIAs CHII

3.10

[IpakTueckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS
(mapuka B OKHJIKOCTH, MOJIETH DIEKTPHUECKOTO
aBToMOOWIS W Tak pnanee). OmpeneneHue cpenHein
CKOPOCTH CKOJBKEHHs Opycka WM IIapuka 1o
HAKJIOHHON mockocTu. OmpeneneHne IUIOTHOCTH
TBépAoro  Tema.  OMBITBI,  JEMOHCTPHPYIOIIHE
3aBUCHUMOCTh PaCTsDKEHUS (IedopMaIiui) MpYyKUHBI
OT MPHJIOKEHHOU cuiibl. OTBITHI, AEMOHCTPUPYIOIINE
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3aBUCHMOCTB CHJIbI TPCHUS CKOJIBKECHHUS OT Beca Tela
¥ XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

®usnyeckue SABJICHUS B IPUPOAC: IIPUMEPBI IBHKCHUS

3.11 C Ppa3IUYHBIMM CKOPOCTSIMHM B JKMBOW M HEXKHBOU
HpUpPOJIE, JCHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE

312 TexHnueckue yCTpONCTBA: JUHaMOMETD,
HOAIINITHUKA

JIABJIEHME TBEP/BIX TEJL, )KUIKOCTEN 1 TA30B

4.1

Hasnenne tBEpmoro tema. CrnocoObl yMEHBIICHUS U
YBCINYCHHUA OABJICHUA

4.2

JlaBneHne rasza. 3aBUCHMOCTh [aBJICHHS Tras3a OT
00BbEMa, TeMIepaTypbl

4.3

Ilepenaua naBneHus: TBEPABIMU TEIAMU, KUAKOCTIMHU
u razamu. 3axkoH [lackamnsa. [THeBMaTHUeCcKre MAITHHEI

4.4

3aBUCUMOCTH JaBJICHUA KHUJIKOCTH OT FHy6I/IHI)I.
luppocratuyeckuit  mapagokc.  CooOmaromiuecs
cocynel. ['mapaBiaruecKkue MeXaHU3MbI

4.5

ATtmochepa 3emnau U atMocdepHOe JIaBJCHHE.
[MpuumHBl CyImIECTBOBaHUS BO3AYIIHON 000JIOYKH
3eMuIH. OmneiT Toppuuennu. 3aBHCHMOCTh
aTMOC(EpHOro JaBJIEHUS OT BBICOTHI HAJ] YPOBHEM
Mopsi

4.6

N3mepenne armocheproro masienus. [Ipubopsr mis
U3MEPEHUs: aTMOC(EPHOTO JTaBICHHS

4.7

JlelicTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxuMmenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanue ten. Bo3gyxomninaBanue

4.9

[IpakTrueckne pabOTHI:

HccnenoBanrue 3aBHCUMOCTH Beca Tejla B BOAE OT
00béMa TOTPY)KEHHOW B IKHUJIKOCTh 4YacTH TeJja.
OnpeneneHre BhITAIKUBAIOIICH CUIIbI, TEHCTBYIOLIEH
Ha TeJo, MOTrpyKEHHOE B JKUIKOCTh. [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIJIBI,
NEHCTBYIONIEH Ha TEJNO B JKUIKOCTH, OT MAacCChl Tela.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITQJIKMBAIONIEH CHUJIbI, JCUCTBYIOIIEM Ha TeJO B
KUAKOCTH, OT 00BEMa MOTPYKEHHON B KUAKOCTH
YacTH Teda W OT  INIOTHOCTH  JKHIKOCTH.
KonctpynpoBanue apeomerpa UM KOHCTPYUPOBaHUE
JIOJIKU U OTIpEJIENICHHE €€ IPYy30M0IbEMHOCTH

4.10

dusnueckue  SABICHUS B TNPUPOJE:  BIMSHUE
aTMOC(EpHOro JIaBJIEHUS Ha HKUBOH OpraHusM,
IUIaBaHUE pbIO

411

TexHudeckne ycTpoicTBa: COOOINAIOIIUECS COCYIbI,
YCTPOMCTBO BOJOIIPOBOJIA, THUIPABIMYECKUN Mpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOU
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HAcoC, apeoMETP

PABOTA, MOITHOCTD, DHEPT' A

5.1 Mexanndeckas paborta

5.2 MexaHndeckas MOITHOCTD

53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaAKJIOHHAs

' MI0CKOCTh. [IpaBmiio paBHOBECHS pblyara

5.4 [Ipumenenue npaBuiia paBHOBECHS pbluara K 0JIOKY
«3osoToe  mpaBuio»  MexaHuku. Koadduuuent

9.5 MOJIE3HOTO  JeiicTBUsl ~ MexaHu3MoB.  [Ipoctbie
MEXaHU3MBI B OBITY U TEXHUKE

56 [ToreHunaneHass SHEPrUM Teia, TMOJHATOTO HAaL

' 3emnéi
5.7 Kunernueckas sneprust
) 58 [Tonnast MexaHuueckasi F3Heprusi. 3aKOH U3MEHEHHS U

COXpaHEHUs MEXaHWYECKOU dHEPTHH
[IpakTnueckue pabOTHI:
Omnpenenenne  pabOTBI  CHJIBI  TPEHHUS  TIPH
PaBHOMEpPHOM [IBIDKCHUH TeJla MO TOPH30HTAIBHOU

5.9 MOBEPXHOCTH. VccremoBannue yCIIOBHIT pPaBHOBECHS
pbruara. Mamepenue KIIJ[ HakIOHHON MJIOCKOCTH.
N3ydyeHne 3akoHa  COXpaHEHUS  MEXAHUYECKOU
SHEPTHH

510 ®dusnveckue SBICHUS B TMPUPOJIC: phIUard B TeENE
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblyar, MOJIBWKHBIA H

5.11 HENOJBIKHBIM  OJIOKH, HAKJIOHHAs  INIOCKOCTD,
MIPOCTHIE MEXaHU3MBI B OBITY

8 KJIACC
Kox Kon
IIpoBepsieMble 3J1eMeHThI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON

6.1 TEOPUH CTPOCHUS BelecTBa. Macca W pa3Mepsl
Mousiekysl. OmbITBI, TOATBEPHKAAIOLIUE OCHOBHBIE
M0JIO’KEHUS MOJICKYJIIPHOKUHETHUECKON TEOPUH
Mogaenu TBEPAOTO, KHUIKOTO U Tra3000pa3HOro

6.2 COCTOSTHHM BEIIECTBA. Kpucrannnueckue u

6 amopdHbIe Tena

OObsicHEeHHE CBOWCTB Ta30B, KUIKOCTEH M TBEPIBIX

6.3 Tel Ha OCHOBE MTOJIOKEHH I
MOJIEKYJIIPHOKMHETHYECKOM TEOpUHU

6.4 CMaunBaHue U KaWIISIPHBIE SIBJICHUS

6.5 TemioBoe pacmMpeHue u cxxaTue

6.6 Temnepatypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO
TEIIOBOTO JABYIKECHMS YaCTHII
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6.7

Buyrpennsis ~ sHeprus.  CrnocoObl  M3MCHEHHSI
BHYTPEHHEH 3HEpruu: Teruionepeaada U COBEPIICHUES
paboThI

6.8

Buner TeIJIoNepe1avuu: TEIJIOMPOBOAHOCTb,
KOHBEKIIUSI, U3JTy4CHHE

6.9

KommuectBo TtemioTel. YaenpHas TEIIOEMKOCTh
BCIICCTBA

6.10

TemooOMeH M TEMJIOBOE paBHOBECHE. YpaBHEHUE
TEIIOBOTO OajaHca

6.11

IInaBneHmE n OTBCPACBAHUC KPHUCTATINIMYCCKUX
BCIICCTB. YIIGJ'H)HaSI TCIIJIOTA IIJIaBJICHUA

6.12

[TapooOpazoBannie u KoHueHcanus. Mcmapenue.
Kunenue. VYnenpnas Terora mnapooOpa3oBaHUSI.
3aBUCUMOCTD TEMIICPATYPLI KHUIICHUA oT
aTMOC(hEepHOTO JTaBJICHUS

6.13

BiraxxHOCTB BO3/1yXa

6.14

OHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUS

6.15

[Ipunnumer  paGotsl  TeruioBbIX aBurateneit  KIIJI
TEIUIOBOTO  ABUTATelNd. TeIUIOBble JBUTATENH H
3al[UTa OKPYKaIOIEe Cpeibl

6.16

3aKOH COXpaHEHMs] M TPEBpallleHUus SHEPruu B
TEIUIOBBIX Mpolieccax

6.17

[IpakTrueckne paboOTHI:

OnpiTel 1O  OOHAPY)KCHUIO  JCUCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSIKECHHUS.

OnbIThl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOMU
COJIM WJIM caxapa.

OnpIThl MO HAOIIOJEHUIO TEIJIOBOTO PaCHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Omnpenenenre JaBleHUs BO3yXa B OajIoHE MIMPHILIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3yXa OT ero o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

[IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTU JJTUHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPUUYECKOI TPyOKe OT
TEMIIEPATYPHI.

Habntonenue naMeHeHus BHyTpeHHEH SHEpruu Tela B
pe3ynpTaTe Teraonepeaayu U paboThl BHEITHUX CHUIL.
UccnenoBanue SIBJICHUS TEIIo0OMeHa  TpH
CMELIMBAHUM XOJIOJHOUM U ropsiuei BOJbI.
OrnpeneneHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TIPU TETIOOOMEHE C HarpeThIM METaJUIMYECKUM
HUJIUHIPOM.

Ornpenenenue yaenbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue mpoliiecca UCTIapEHUs.

Ornpenenenre OTHOCUTENIBHON BIIaXKHOCTH BO3/yXa.
OrnpezeneHre yaeabHON TEIJIOTHI IIJIaBICHUS JIb/a.

6.18

du3znuyeckue SBJICHUS B npupoac: MOBEPXHOCTHOC
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HATSDKEHHE W KalWULIpHBIC SBJICHUS B TPHUPOJIE,
KpUCTaIbl B mpupoje, wu3iaydenue CouHua,
3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHue
pOCHI, TyMaHa, WHesl, CHeTa.

6.19

TexHuueckre yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
UCIIOJIb30BAHUSA KpHCTAJUIOB, KUJKOCTHBIN
TEPMOMETP, NAaTYUK TEMIIEPATYpPbI, TEPMOC, CUCTEMA
OTOIUIEHUS  JIOMOB, THUIPOMETPBI,  IICUXPOMETP,
napoBasi TypOWHa, TBUTATENb BHYTPEHHETO CTOPaHHUSI.

OJIEKTPUYECKUE M MATHUTHBIE ABJIEHUA

Onextpuzanuss Ten. JIBa poaa  dIEKTPUYECKUX

7.1
3aps0B
B3aumopeiictBue 3apspkeHHbIX Tenl. 3akoH Kymona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOICHCTBUS 3apsSHKEHHBIX TeI
OT BEJIMYUHBI 3aPS/I0B M PACCTOSHUS MKy TeJIaMH )
DIeKTpruyecKoe ToJIe. HanpspxénnocTs

7.3 aneKTpudeckoro mosst.  [IpuHIMm — cymeprno3unuu
NEKTPUYECKHUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snextpudeckux 3apsiaoB. DJIEMEHTAPHBIN

7.4 3JIEKTPUYECKUN 3aps. Ctpoenue aToMma.
[IpOBOTHHMKY U TUAIEKTPUKH

7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

76 DJIEKTPUYECKUI  TOK. YCIOBUSl  CYIIECTBOBAHMS
JIEKTPUYECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO TOKa
JleficTBUsI ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,

7.7 XUMUYECKOE, MarHuTHOE). OJEKTPUUYECKUH TOK B
KUJKOCTAX U ra3ax

78 Onektpuyeckas 1enb. Cuna Toka. DJIEKTPUYECKOE
HaIpsKEHUE

79 ConpoTuBieHue MIPOBO/IHUKA. VY nenbHoe
COIIPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa JyIst y9acTKa 1enu

711 [locnenoBarenbHOE M HapajUieIbHOE COEAMHEHHE
IIPOBOJIHUKOB

712 PaGota m MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa — Jlenua

713 DNEeKTpUUECKUE e U MOTPEOUTENN EKTPUIECKON
sHepruu B ObITy. KopoTkoe 3amMbIkaHHe

714 [TocrostHHBIE MAarHuTBhl. B3aumoneicreue
MOCTOSIHHBIX MarHUTOB

715 MarnuTtHoe moJsie. MarHuTHoe mnoje 3eMild U €ro
3HAUYEHME JIJIsl ’KU3HU Ha 3emiie

716 OneiT Opcrena. MarHuTHOE MOJE BIIEKTPUUECKOTO
ToKa. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE

717 JleficTBe MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

3HeKTpOIlBI/IFaTCJ'IL IIOCTOSAHHOI'O TOKaA.
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Hcnonp3oBanue 310€KTpoABUraTelied B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE

7.18

Oneitel  @apages. SIBieHuE  IEKTPOMATHUTHOU
nHaykiuu. [Ipasuio Jlenna

7.19

DNeKTpOoreHepaTop. CriocoOmI TIOJTyYSHUS
SJCKTPUYECKON  SHEPrHH.  DJCKTPOCTAHIIMK  HA
BO300HOBI/IIEMBIX UCTOYHHUKAX OHECPIrun

7.20

[IpakTnueckue pabOThI:

OneITel 1O HAOMIONCHWIO  JJICKTPU3AIMH  TEll
WHIYKIIMEH U TIPH COMPUKOCHOBCHHH.

HccnenoBanve NEUCTBUS AIEKTPUUYECKOTO TMOJS HA
MIPOBOJIHHUKY M TUDIICKTPUKH.

COopka W mpoBepka pabOTHl ANEKTPUUECKOUN IETH
IMOCTOSTHHOTO TOKa.

N3mepenue u peryarupoBaHue CUJIbI TOKA.

N3mepenue u peryanpoBaHue HAMIPSKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, HIYIIETO
4epe3 pPEe3UcCTOp, OT COMPOTUBICHHUS pE3UCTOpa M
HaIpsDKEHUS Ha PE3UCTOPE.

OIBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD
AIIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHHUKA OT €T0
JUIMHBI,  TUIOIIAAM  TIOTIEPEYHOTO  CEUCHUS |
Marepuana.

[IpoBepka mpaBwiIa CIOXKEHHUS HANPSDKEHUW TIpU
MOCJICIOBATEILHOM COCIIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia Juisi  CWIBI  TOKa  TIPH
napauieIbHOM COCAMHCHHUH PE3UCTOPOB.
Omnpenenenne  pabOTBl  ANEKTPUYECKOTO  TOKa,
uaynero 4yepe3 pesuctop. OmpeneneHue MOUTHOCTH
AJIEKTPUYECKOTO TOKA, BBIICISIEMON Ha pe3UCTOpe.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
yepe3  JIaMIOYKy, OT HanpsDKeHWsT Ha  Hel.
Onpenenenne KIIJI narpeBarensa. HMccnenoBanue
MAarHMTHOTO B3aWMOJICHCTBHS IOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB
npu X oObeIUHEHUU W pasjaeiieHuu. VccnemnoBanue
NEUCTBUSL  JJCKTPUYECKOTO TOKAa HA MAarHUTHYIO
cTpenky. OmbIThI, JAEMOHCTPUPYIOUINE 3aBUCHUMOCTH
CWJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHura
OT CHJBl TOKAa W HampaBlIeHUS TOKa B KaTyIIKe.
N3ydenue neicTBUS MarHUTHOTO TIOJISl HA MPOBOHHUK
¢ TokoM. KoHCTpynpoBaHue u u3ydeHHE pPabOTHI

DJIEKTPOABUIATENS. H3mepenne KILJ
JJIEKTPOABUTATENbHONM  yCTaHOBKM.  OmBITBI 1O
UCCIIEI0BAHUIO SIBJICHUS JJIEKTPOMArHUTHOMN

WHAYKIIMU: HCCICIOBAaHUC W3MEHEHHUM 3Ha4YeHUsI U
HaIlTpaBJICHHUA MHAYKIIMOHHOI'O TOKa

7.21

®du3znyeckue SBJICHUSI B npupoac: 3SJICKTPUUCCKUC
SABJICHHUA B aTMOC(I)epe, QJICKTPUYCCTBO  JKHUBBIX
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OpraHW3MOB, MAarHUTHOE TMOJe 3eMiH, Japeud
IMOJIFOCOB, POJIb MArHMTHOIO IIOJIA [JIA JKU3HU Ha
3emuie, MOJISIPHOE CUSIHUE

TexHu4ecKkne ycTpoMCTBA: 3JIEKTPOCKOII, aMIIEpMETP,
BOJIbTMETP,  pPEOCTaT, CUETUYMK  DIEKTPUUYECKOM
JHEpruuy, JJIEKTPOOCBETUTEIILHBIE puOopBHl,

7.22 HarpeBaTelbHBIE  DIIEKTPONPUOOpPH  (TIpUMEpHI),
ANIEKTPUYCCKUE TIPEIOXPAHUTEIH, DJICKTPOMATHUT,
AJICKTPOABUTATENIh TIOCTOSIHHOTO TOKa, T'E€HEpaTop
MIOCTOSTHHOTO TOKa
9 KJIACC
Kon Konx
pasena leMeTa [IpoBepsieMbIe 3JIEMEHTHI COICPKAHUS
MEXAHUWYECKUE ABJIEHUA
81 Mexanndeckoe JBHKeHHWE. MarepualibHasi TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTEIBFHOCTE MEXAHUUECKOTO JBIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
HepaBaomepHoe MIPSMOJIMHENHOE JIBUKEHUE.
8.4 Cpennsis W MrHOBEHHass CKOpPOCTh Tela TMpH
HEPABHOMEPHOM JIBUKEHUU
85 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
JIBUKCHHE
8.6 CBoOoanoe mmagenue. OmneiTel [ anmnes
PaBHOMepHOE ABMKEHUE TIO OKpYXHOCTH. [lepuon u
8.7 yacToTa oOpaiieHus. JInHeHas U yrioBas CKOPOCTH.
LleHTpOoCcTpeMUTEIBHOE YCKOPEHHE
8.8 [TepBriit 3akoH HproToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIMT Cynepno3uIuu Cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
813 Cuna TpeHHs: CWIa TPEHUS CKOJBXKEHHUS, Cuila
TPEHHUsI IOKOS, IPYTHe BUJIbI TPEHUS
814 Cuna TSOKECTM U 3aKOH BCEMHUPHOTO TATOTEHHS.
YckopeHue cBOOOJHOTO MaJICHUS
815 JBuxenne mmaHer Bokpyr Comnma. [lepBas
KOCMHUYecKasi CKopocTb. HeBecoMOCTh U meperpy3ku
816 Pa?HOBecne MaTepuanbHOW TOYKU. AOCOJIOTHO
TBEPIOE TEIO
8.17 PaBHOBecue TBEPAOTO Tena ¢ 3aKPEMIEHHONW OCHIO
BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH
8.18 Nmnynec Tena. M3menenne wumnynbca. Mmnynse
CHJIBI
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHHUE

8.21

Mexanunueckasi paboTa U MOIUTHOCTb

8.22

Pabora cun tsxectw, ynpyroctd, TpeHus. CBs3b
SHEPIUU U pabOTHI

8.23

[MoTeHnmanpHas dSHEpPrus Tela, IMOJHATOTO HaJ
MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHIManpHast SHEPIUsl CKATON PYKUHBI

8.25

Kunernueckass sHeprus. Teopema 0 KMHETHYECKOU
SHEPIUU

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Omnpenenenne  cpeaHeil  CKOPOCTH — CKOJIBKEHHS
Opycka WM JBIWKEHHS IIapuKa 110 HAKIOHHOM
mwiockocTH. OmnpeneneHue YCKOPEHHS Tena IpH
PaBHOYCKOPEHHOM  JIBIDKEHHH TI0  HAKJIOHHOH
TUTOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBIDKEHHUM  0€3  HavaJbHOUH
CKOPOCTH.

[IpoBepka THUHOTE3BI: €CIM NPH PABHOYCKOPEHHOM
JBWKCHUN 0€3 Ha4albHOW CKOPOCTH ITyTH OTHOCATCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHH OJJHHAKOBEI.

HccnenoBanne  3aBHCUMOCTH  CHJIBI  TPEHHSA
CKOJILKEHHS OT CWJIBl HOPMAJIBHOTO JaBJICHHUSL.
Omnpenenenne Ko3(pGHUINEHTa TPEHUS CKOJIBKCHUS.
Omnpenenenne KECTKOCTH NPYXUHBL. OmnpenencHue
paboThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JBHKCHUH
Tena o TOPU3OHTAIBHOM MOBEPXHOCTH.
Ompenenenne  pabOTBl  CHJIBI  YIPYrOCTH  HIpHU
nogpéMe Tpy3a ¢ MCIOJIb30BAHUEM HETOBIKHOTO U
HIOJIBIDKHOTO OJIOKOB

8.28

dusnyeckue sBJICHUSA B npupoac: IMpHIMBbBI H
OTJIMBBI, ABHXCHHC IIJIAHCT ConHeunon CHUCTCMBI,
PCAKTHBHOC JIBHXCHUC JKMBbBIX OPI'aHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ ClIMAOMCTp, OATUYUKH
IIOJIOKCHHS, pACCTOAHHNA U YCKOPCHU S, PAKCThBL

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe JIBYDKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKM  KOJIEOAHUH: TepuoJi, 4YacToTa,
aMILTUTYAa
MareMathdeckuii ¥ TIPYKUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienue  SHepruM  Mpu  KOJIEOATEIHHOM
JIBIDKEHU U
93 3aryxaromue Kosie0aHus. BrinyxieHHbIC

koJieOanus. Pe3onanc
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9.4

Mexanndeckue BoOJIHBL. CBONMCTBA MEXaHUYCCKHX
BOJIH. [IpomonbHble M momnepeuHble BOJHBL. JljMHA
BOJHBI M CKOpOCTh €€  pacnpoCTpaHCHHS.
Mexaanu4deckue BOJIHBI B TBEPAOM TCINe,
CEIICMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3BYyKa

9.6

Wudpa3Byk u ynpTpa3zByk

9.7

[IpakTnueckue pabOThI:

OnpeneneHre YacToThl W Iepuoja KoseOaHUM
MaTeMaTHYeCKOTO MasiTHUKA.

OnpeneneHre YacToThl W IepHoja KoseOaHUi
IPYKMHHOT'O MasiTHUKa

HccnenoBanme 3aBUCUMOCTH TIEpHOJia KoOJeOaHUIA
MOJIBELIEHHOTO K HUTU TIpy3a OT JJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTH TIepHoja KojeOaHUM
MPYXUHHOTO MasTHHKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHUMOCTH  [epuoja  KoJieObaHMi  rpysa,
MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHsl. M3MmepeHue yckopeHUsi CcBOOOJHOTO
MaJIeHUs

9.8

du3nyecKue SBJIEHUS B NPHUPOJE: BOCIPUITHE
3BYKOB JKMBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKUE
BOJIHBI, [IYHAMH, 3XO

9.9

TexHuuecknue ycTpoMCTBa: HXOJIOT, HCHOJIb30BAHHUE
yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

101 DONEeKTpOMarHUTHOE  Moje.  DIEeKTPOMarHUTHbIE
BOJIHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH

10.2 [Ixaya 371eKTpOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoja cera. CKOpocTh cBeTa.
BoJsiHOBBIE CBOIICTBA CBETA

10 [IpakTueckue pabOTHI:

10.4 N3ydyeHne CBOWCTB 3IEKTPOMArHUTHBIX BOJH C
MOMOIIHI0 MOOMIJIBHOTO TenedoHa
Ousnyeckue SBJICHHUS B MPUPOJE: OMOIOTHUECKOE

10.5 NecTBHE  BUAMMOIO,  yiabTpaduoIeTOBOTO U
PEHTTEHOBCKOTO M3JTy4eHUMN

106 Texuuueckue yCTpoicTBa: HCTIOIb30BAHME
JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U

CBETOBBIE SABJIEHUA
111 JlydyeBas mozensb cBera. MicTouHMKH cBETa
11.2 [IpsimosMHENHOE pacIpoCTpaHEHHE CBETA
11 113 Otpaxenue cBera. Ilnockoe 3epkano. 3akoH

OTpa’KEHHsI CBETA

11.4 [Ipenomnenue cBera. 3akOH NPEIOMIIEHUS CBETa.

Ilonnoe BHYTPCHHCC OTPAKCHUC CBCTA
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11.5 JIunza. Xox nyden B JIMH3E

116 OnTuueckas cucreMa QoroanmapaTa, MEKPOCKOTIAa U
TEJICCKOIIa

117 'ma3z xak omntuueckas cuctema. bIu3opykocTh u
JAITHbHO30PKOCTh
Paznoxxenne Oemoro cBeta B cnekTp. OIBITHI

11.8 Hprotona. CroxeHue  CHEKTPAIbHBIX  IIBETOB.
Hucnepcus cBeta
[IpakTnueckue pabOThI:
HccnenoBanme  3aBUCUMOCTH — yIJIa  OTPaKEHUSA
CBETOBOTO JIy4ya OT YIJIa MaJIeHuUs.
N3ydeHne xapakTepuCTHK M300paKeHUsS MpeaMeTa B
MIJIOCKOM 3€pKaje.
UccnenoBanme 3aBUCUMOCTH yIyla TPEIOMIICHUS
CBETOBOTO Jlyua OT YyIJla TMaJIeHUs Ha TPaHUIEe

11.9 «BO3/TyX — CTEKJION.
[Tonyyenue n300pakeHU ¢ TOMOIILI0 COOMparoIIeit
JINH3EL.
Onpenenenre HOKYCHOTO PACCTOSIHUS U ONTUYECKON
CHJIBI COOMPAFOIIIEH JIMH3HI.
OMBITHI TTO PA3JI0KEHUIO OETIOTO CBETa B CIIEKTD.
OnbITEI IO BOCHPHUATHIO IIBETA MPEAMETOB IMPHU HX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIBTPHI
®dusznyeckue ABjieHus B npupoe: 3atMeHus ComHia

11.10 u JlyHel, 1mBeTa TeJN, ONTHYECKHE SBICHUSA B
atMocdepe (11BeT HeOa, pedpakius, paayra, MUPaK)

1111 TexHuueckue  yCTpOMCTBA:  OYKH,  IEPUCKOIL,
dboToanmapar, ONTHYECKUE CBETOBOIbI

KBAHTOBBIE SABJIEHMSI

121 OnpiTel Pe3epdopna u mianerapHass MOJEIb aToOMa.
Monens aroma bopa

122 Hcnyckanue u MoTJIOIICHUE cBeTa aTOMOM. KBaHTHI.
JlunenyaThie CIICKTPHI

12.3 PagnoakTuBHOCTh. Anb(a, 6eTa- u raMMa-u3IydeHus

12.4 Crpoenue aromHoro sjapa. Hykinonnas Monenb
aTOMHOTO siapa. M30TombI

125 PaguoakTHBHBIE MIPEBPAILCHHS. [Tepuon

12 noJiypacnajia aTOMHBIX sJIEp

126 SAnepHble peakuu. 3aKOHBI COXpaHEHHUs 3apsSA0BOTO
1 MacCOBOTO YHCell

127 DHeprusi CBsi3u aTOMHBIX sifep. CBs3p Maccel U
SHEPrUuu

128 Peakuuu cuHTe3a u genenus snep. McTouHMKH
sHepruu CoJIHIIA U 3BE3]T

12.9 Snepnas vaHepreTI/IKa. JelictBue paguoaKTHUBHBIX
U3ITyYEHHUI Ha JKUBBIE OPTaHU3MBI

12.10 [IpakTuyeckue paboOThI:
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HabnroneHne CIUIOIIHBIX W JMHEHYATHIX CHEKTPOB
U3Iy4EHUs.

HccnenoBanue TpeKoOB: N3MEPEHUE S3HEPTUN YACTHLIBI
10 TOPMO3HOMY IIyTH (10 poTOrpadusim).
W3mepenune paaroakTHBHOTO (oHA

®usnyeckue SBJICHUS B NPUPOJIE: €CTECTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHUYECKHE  JIy4H,

12.11 PaaMOaKTUBHOE M3JIydEHHE IPUPOJIHBIX MHHEPAJOB,

JICUCTBHE PAaJMOAKTUBHBIX M3JIydEHHW Ha OpraHU3M
YEJI0OBEKa

12.12

Texanueckue yCTpOMCTBA: CIIEKTPOCKOII,
VHJMBHIyAJIbHBINA TO3UMETp, KaMepa BuibcoHa

8. MPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM
MNPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsieMoOro
TpeOOBaAHUSA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibLHOi
NPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHoe ®I'OC

[lonumanue ponu GU3MKM B HAydyHOM KapTUHE MHpa;
c(hOpMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M M TIO3HABAEMOCTH SIBIIEHUHM MPUPOJIbI, O POJIM SKCIIEPUMEHTA
B (u3mke, 0 cHUCTeMOOOpa3ywme poau (GU3MKu B pPa3BUTUH
€CTECTBEHHbIX HAyK, TEXHUKH W TEXHOJOTHUH, 00 HBOJIIOLUU
(bM3UYECKUX 3HAHUM M X POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPa, O BKJIAJ€ POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE  IPOIICCCOB
OKPY’KaIOILIEr0 MUPa, Pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUg O BUJAX MaTepuu (BEIIECTBO M TMOJIE), O IBIKCHUH Kak
crocobe CyIIecTBOBaHUS MaTepu, 00 aTOMHO-MOJIEKYISIPHOM
TEOPUU CTPOCHHUS BEIIECTBA, O (PU3UUECKON CYIIHOCTH SIBICHHIA
opuposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3inuyaTh SBICHUS IO OMNHCAHHUIO HX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOe (U3NYECKOe SBIICHUE; YMEHUE Paclo3HaBaTh MPOSBICHHE
U3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKPYXKAIOLIEM MUPE, BBIACTSS
UX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU)

Bnagenue ocHoBamu MMOHATUHHOI'O araapara 1 CMMBOJIMYCCKOT'O
SA3bIKa (bI/IBI/IKI/I 1 UCIIOJIB30BAHUC UX IJIA PCILICHUS y‘le6HLIX 3aaay,;
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, q)HSI/I‘leCKI/IC SABJICHUA U
IIPOLCCChl, HCIOJIb3Ys (I)YHI[aMeHTaJ'IBHBIe U OMIIMPUYCCKHUC
3aKOHBI

YMeHHue OIMCHIBATh HN3YUYCHHBLIC CBOICTBa TE€l H (I)I/IBI/ILIGCKI/IC
SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/I"ICCKI/IC BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAy4qHOTO IO3HAHUS C Y4YETOM
coOmoeHus  mpaBuJl ~ 0e30macHOro  TpyAa:  HaOIOJeHUE
(bU3NYECKUX SIBICHUINA:

YMEHUE  CaMOCTOSITEIbHO  COOMpPAaTh  IKCHEPUMEHTAIBHYIO
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YCTAaHOBKY M3 JaHHOrO Habopa o0OpymOoBaHHS MO WHCTPYKIIUH,
ONIMCBIBATHL XOJ ONBITA W 3allUCBIBATh €r0  PE3YyJbTarThl,
(hopMyIupOBaTh BHIBOIBI;

NPOBEIEHUE TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH (U3NIECKUX
BEJIMYMH: YMEHHE IUIAHMPOBATH W3MEPEHHUs, CAMOCTOSATEIBHO
coOuparh 5SKCIEPUMEHTAIbHYI0 YCTAHOBKY IO HHCTPYKLUH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI U AHAIM3UPOBATH IIOIYYCHHBIC
pe3ynbTaThl € Y4E€TOM 3aJaHHOW IIOTPEIIHOCTH PEe3yJIbTaTOB
WU3MEPEHMUI;

MIPOBEJCHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUN;
CaMOCTOSITEJIBHO CcOOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY U
MIPOBOJIUTH ~ HCCIEAOBAaHUE IO HWHCTPYKLIMH, IPEACTaBIAThH
MOJIy4YE€HHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIE TaOJIUL U
rpauKoB, YUUTHIBaTh MOrPEUIHOCTH, JI€laTh BBIBOABI IO
pe3ynbTaTaM MCCIeI0BaHus

[lonumanue XapakTepHbIX CBOWCTB  (U3NYECKHX  MOJelel
(MarepuanbHasg TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOJEIU
CTPOEHUS ra30B, KUAKOCTEH U TBEPJBIX TEJ, MJIAHETapHas MOJEIb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOTO $/jpa) U YMEHUE MPUMEHATh
UX JUIsl OObSICHEHHS (PU3NYECKUX TIPOLIECCOB

YMenue 00bACHATh PU3NYECKUE MTPOLIECCHl M CBOMCTBA TeN, B TOM
YyHuclie U B KOHTEKCTE CUTyalluid MNPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATh MPUUYUHHO-CIIEJACTBEHHBIE
CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOA Ha M3y4EHHBIE CBOMCTBA
(busznueckux SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJIeNn

YMenue pemarh pacu€THbie 3amaun (Ha 6aze 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (DOPMYIIBI, CBSI3BIBAIOIINE (PHU3UUCCKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCBIBATh KPATKOE YCIOBHE 3ajayM,
BBISIBJIATH HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXoauMBbIC Ui €€ peIICHHs, KCIOJIb30BaTh CIPAaBOYHbBIE
JIAHHBIC, TPOBOJUTH PACYEThl W OICHUBATh PEATUCTHYHOCTH
NOJYYeHHOTO  3HAUCHHWS  (PU3MUSCKOW  BEIMYUHBI, yMEHHE
OTPENeNATh Pa3MEPHOCTh (DU3UYECKON BEIMYWHBI, IMOJYYCHHOUH
IIPY PEUICHUU 3a/1a41

YMeHue XapaKTCpU30BaTb IMMPHUHIUIILI JEUCTBUS TEXHHMYECKUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U IIPOMBIIJIICHHBIX
TEXHOJIOTHYCCKUX ITPOLECCCOB IO UX OIMMCAHUTIO, UCIIOJIB3YS 3HAHUSA
0 CBoOlcTBax (I)I/ISI/I‘ICCKI/IX SIBJICHUH H H606XO,Z[I/IMLIG (I)I/ISI/I‘ICCKI/IG
3aKOHOMCPHOCTH

10

YMeHHe HCIOJIB30BaTh 3HAHUSI O (I)I/ISI/I‘{eCKI/IX SABJICHHUAX B
MMOBCEAHEBHON JKHU3HHM JIJIs oOecrieueHHsT OE30ITACHOCTH Impu
O6paIJ_leHI/II/I C OBITOBBIMH HpI/I60paMI/I )51 TCXHHUYCCKUMHU
YCTpOﬁCTBaMH, COXpaHCHHUA 30pOBbsA U CO6J'IIO)1€HI/IH HOpM
OKOJIOTHYCCKOI'O ITIOBCIACHUSA B OKPY)KaIOH_Ieﬁ cpeac; NMOHMMAHUC
HCO6XO,Z[I/IMOCTI/I MMPUMCHCHUSA JOCTYDKEHMI (1)I/I3I/IKI/I U TEXHOJIOTUi
I palluOHAJIBHOTO ITPUPOJO0IIOJIE30BaAHUS

11

OmnbIT moucka, MpeoOpazoBaHMs U MpPEJCTaBICHUS HH(POpPMaLUU
(U3MYECKOTO COJIEpKAHHUS C MCIIOJBb30BaHMEM HMH(OPMAIIMOHHO-
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KOMMYHI/IKaTI/IBHbIX TCXHOHOFHﬁ; YMeHI/Ie OILICHHUBAThH
JIOCTOBEPHOCTH MOJTyUYeHHON MH(OPMAIMK Ha OCHOBE UMECIOIITUXCS
3HaHI/Iﬁ U AOIIOJIHHUTCIBHBIX HCTOYHUKOB, YMGHI/IC HCIIOJIL30BAaTh
OpU  BBIMOJHEHUW YYEOHBIX 3aJaHUN  HAYYHO-TOMYJSPHYIO
JIMTEPaTypy (U3UUECKOTO COJEPIKAHMsI, CIIPABOYHBIC MaTEpPHAIIBI,
pecypcbl  cetu UWHTepHeT; BianeHue 0a30BBIMH  HaBBIKAMHU
npeoOpa3oBaHuss MHPOPMAIIMK U3 OIJHOW 3HAKOBOW CHCTEMBI B
JIPYTyI0; YMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE
coOOIIeHNs Ha OCHOBE MH(POPMAIIMK U3 HECKOJIBKUX UCTOUYHUKOB

9. NEPEYEHD DJIEMEHTOB COAEP)KAHUS, IPOBEPSIEMBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 MEXAHUYECKHUE SABJIEHU A
11 Mexanndeckoe paBmxkeHune. MarepuanbHas Touka. (Cucrema OTCUéra.
' OTHOCHUTENBHOCTD JIBUKECHUS
PaBHOMepHOE M HepaBHOMEepHOE ABHKeHUE. CpemHsiss ckopocTh. Dopmyna
1.2 JUTSL BBIYUCIICHHS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJWHATHI Tela
OT BPEMEHM B CIIy4ae paBHOMEPHOTO MPSMOJIMHENHOTO JIBM)KECHMUS:
13 1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpEeMEHH I MPOEKIHH CKOPOCTH, MPOEKIIHH
MepeMelIeHusl, MyTH, KOOPAMHATHI NPHU PABHOMEPHOM HPSIMOJIMHEWHOM
JBUKEHUH
3aBUCUMOCTh KOOPAMHATHI TeJIa OT BPEMEHH B CIyd4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JIBUKECHHUS:
2
Sy(f) =V, *I+a* =
F
@opmyinbl Uil TPOEKIUU NEPEMEIIECHHS, MPOEKIUH CKOPOCTU U IPOEKIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJMHENHOM JBUKEHUU:
2
1.4 .51.(a‘)=vm.-a‘+a1.-3.
U_\'('f) =Upx T4, Z,
a.(f)=canst,
Ulr‘ - l"}l:r‘ :2{"1'5.1
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsI MPOEKIUU YCKOPEHUs, MPOCKIUU
CKOpPOCTH, IPOEKLMHU IEPEMELIEHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
IPSMOJIMHENHOM JBUYKECHUHU
CBoOonHoe manenue. @opmynbl, ONMHUCHIBAIONINE CBOOOJHOE MaJieHUE Tela
10 BEpTUKAIH (ABM)KEHHUE Tela BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHH s TPOEKIUU YCKOPEHHUS,

OpOCKOHUU CKOPOCTH MU KOOPAUHATHI IIPpU CBO60)1HOM naaCHuu TCja II0
BCPTUKAIIN
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CKOpOCTh paBHOMEPHOTO JIBIDKEHHUS Tela MO OKPYKHOCTH. HampaBneHwe
CKOpOCTH.
dopmyia g BBIYMCICHHUS CKOPOCTH 4epe3 pajuyC OKPYKHOCTH U IEPHUOJ
oOpareHus:
L= 2R
T

LentpocTpemutensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTETHEHOTO
yckopeHusi. @opmyiia it BEIYHCICHUS YCKOPCHHS

1.6
2
a. — U
"R
®dopmyra, CBI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. [InotHOoCTh BemecTBa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuia — BektopHas uzndeckas BenuuuHa. CI0KeHHue Chl
1.9 SBnenune nnepryu. [leppriii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlieHHOCTh BEKTOPa YCKOPEHUS Tella U BEKTOpa CHUIIBI,
JEUCTBYIONIEH HA TEJIO
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 F. p S _P-I—Q
Tpenue nokost U TpeHue ckoibxkeHus. Popmysa A BBIYUCICHUS MOJIYIS
CHWJIBI TPEHUS CKOJIbXKEHUS:
F_=u-N
1.12 = H
Hedopmarus Tena. Ymopyrue u Heynpyrue aedopmanuu. 3aKOH YIPYyrou
nedopmanuu (3akoH I'yka):
1.13 F=k-Al
1.14 BcemupHoe Tarotenue. 3akoH BCEMUPHOTO TSATOTSHHUS:
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F-G. my -i}}:
R
Cuna Tspkectd. Y cKopeHre CBOOOIHOTO TaICHHS.
®opmyna /Ui BBIUUCICHUS CUJIbI TSDKECTU BOJIM3U MOBEPXHOCTH 3emuu: F =
mg.
JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuyeckas CKOpOCTb.
HesecomocTs 1 neperpysku

1.15

Nmrrynse Tena — BeKTopHast GU3nUYecKas BeIHYHHA.
D=mi

Nmnynbec cuctemsl Te1. I3MeHenue umnysnbca. MMImynbe cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd SaMKHYTOﬁ CHUCTEMBI TCJI:
p=nyUy +im, U, =const

PeakTtuBHOE nBMKEHNE

1.17

Mexanudeckasi pabota. @opmyrna sl BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosc

Mexannyeckass MOILTHOCTb:

nN=4
r

1.18

Kunernueckas u noteHuuanbHas sHeprusi. Dopmyiia Ui BHIYUCICHUS
KUHETUYECKON SHEPTUU:

Hﬁ)z
Be=m
Teopema o kuHeTHUECKOM dHEPTUH. DOpMyIta Il BEIYUCICHHS
MMOTEHITUAILHOW SHEPTUH TeJIa, TIOTHITOTO
Hazg 3eMiéit:

E,=mgh

1.19

Mexannueckas OHCPI'UA:
E=E,+E,

3aKkoH COXpaHCHUA MEXaHHYeCKOH SHEPTHUH. d)opMyna JJIs 3aKOHa
COXpPaHCHUA MEXaHHYECKOH SHEPTHU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHI/Ie MEXaHHYECKOH OHCPIr'uu Mpu HAJIMIUH CUJIbI TPCHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M, +..=0

[ToaBwxHbIM 1 HenoABWKHBIN 010ku. KIT/] mpocThIX MeXaHHU3MOB,

72




n= Anonessa
A‘S&TIZE"IEEEE "

1.21

[aBiienue TBEpIOTO TEIA.
@opmyia Juis BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:
F
P=-
JlaBnenue raza. ATMocepHOe TaBlicHUE.
I'unpocratuyeckoe gaBiieHNEe BHYTPH KUIKOCTH.
®dopmyna JUIsl BBIYUCIECHUS JaBICHUS BHYTPH KUJIKOCTH:

p=pgh+p,

1.22

3akoH [lackans. ['mppaBnnyeckuii npecc

1.23

3akoHn Apxumena. dopmyna sl ONpeneSeHHs BBITAJKUBAIOMIEH CHJIBI,
JNENCTBYIOLIEN Ha TENO, HOTPYKEHHOE B KUIKOCTh WM Ta3:

Fam =PEV

VYcnosue nnaBanus Tea. [lmaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KoJyieOaHWs. AMIUIMTY/AA, TEPUOJ W YacToTa KOJICOaHUM.
®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH:

1.25

MaremaTuuecKkuii M TMPYKUHHBIA MadaTHUKH. [IpeBpailieHne sHEpruvm mnpu
KoJ1e0aTeIbHOM JBUKEHUN

1.26

3aryxaromue konedanus. BeinyxaeHnsie konebanus. Pezonanc

1.27

MexaHudecKkue BOJIHEL. HpOI[OJ'II)HBIe " IMOIICPEYHBbIC BOJIHEI. Z[.]'II/IHa BOJIHBI U
CKOPOCTB pacipoCTpaHCHUA BOJIHEI:

h=v-T

1.28

3ByK. ['poMKOCTh U BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOW BOJIHBI Ha T'PaHULIE
IByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

W3mepenue cpeqHell INIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBL, )KECTKOCTH
HPYXUHBL;, KO3((UIIMEHTA TPEHUS CKOJIBKEHUS; paOOThl CUIIBI TPEHUS, CHIIBI
YIIPYrOCTH; CpeHEN CKOPOCTHU JBMKEHUS OpyCcKa MO0 HAKJIOHHOW MJIOCKOCTH;
yCKOpeHus: Opycka HpH JBHKEHHUU MO HAKJIOHHOM IJIOCKOCTH; YacTOTHI U
nepuosia KoJiebaHUM MaTeMaTHYecKOro MasTHUKA; 4YacTOThl M IepHoAa
Koje0aHUH TPY)KHHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOILEro Ha
pblyar; paOOThl CHJIBI YOPYrOCTH TMpU HOAbEME TIpy3a C MOMOIIBIO
HEMOJIBIDKHOTO 0JioKa; padoThl CHUJIBI YNPYrOCTH INpHU MOABEME Ipy3a C
MOMOIIIBIO MIOJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOH CHIIbI OT 00b&Ma MOrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHMOCTU BBITAJIKUBAIOLIECH
CUJIBI OT MAcChl TE€Ja; CUJIbl TPEHUS CKOJBXEHHS OT CHIIbI HOPMaJIbHOI'O
JABJICHUS M OT poJa IOBEPXHOCTH; CUJIbl YIPYIrOCTH, BO3HMKAIOLIEH B
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MpYXUHE, OT CTEHCHH AeopMaIuil MPYKUHBI;, YCKOPEHHUS Opycka OT yriia
HaKJIOHA HANpaBIAONICH; Tmeprona (Y4acToThl) KOJICOAHUN HUTSHOTO
MadTHHKA OT MJIMHBI HUTHU, IICPpHOOA KOHe6aHI/II71 NPY>XUHHOI'O MasATHUKA OT
MacCcCbl TIpy3a U )KECTKOCTU MNPYXUHBI, HCCICAO0OBAHNC HC3aBUCUMOCTU
nepuoja KoyieOaHW HUTSHOTO MasSTHHKAa OT Macchl rpys3a. l[Ipoepka
YCIIOBHSI PABHOBECHSI pblyara

Qusuueckue s61eHUs 6 npupooe: TPUMEPHl JBUXKEHUS C Ppa3IMYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXKHMBOM IPUPOJIE, NECUCTBUE CUIbI TPEHHUS B
OpUpOJIE M TEXHHUKE, NMPWINBBI U OTJIMBBI, JBMW)KEHHE IUlaHeT CoJIHeYHOU

1.30 CUCTEMBI, PEAaKTHBHOE JBW)KCHHE >XWBBIX OPTraHU3MOB, pBIYarud B TeJE
YeJI0BeKa, BIMSHUE aTMOC(EpPHOTO JTaBIICHUS HA )KHUBOW OpPraHu3M, TIaBaHHUE
pBIO, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYCCKUE
BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoticmea. CIIAIOMETP, TATYNKH TOJIOKECHUS, PACCTOSIHHS U
YCKOpPEHUS, TUHAMOMETp, MOAIMIUITHUKNA, PAKEThl, pbIYar, MOJBIKHBIA H

131 HETO/IBMKHBIM OJIOKH, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAOIINECS COCY/IBI, YCTPOUCTBO BOJIOIIPOBOJIA, THIPABIMUECKUH TIpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPITHEBON HACOC, apeoOMETp, IXOJOT,
WCII0JIb30BaHNE YIbTPa3ByKa B OBITY M TCXHHKE

2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYCCKOH TEOPUU CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpuctaimuyeckue u aMopdHbIe Tena

29 JIBwxkenne dactuil BemecTBa. CBs3b CKOPOCTH JBWKCHHS YAaCTHIl C

' TeMriepaTypoii. bpoynosckoe nBrkenue, muddy3us

2.3 CMaunBaHUe U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

26 BHYTpeHHSIf{ sHeprus. PaboTa u Termionepenaada Kak CrocoObl M3MEHEHHS
BHYTPCHHEH SHEPrUu

2.7 Buapl Temonepenaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TydEeHUE
HarpeBanue wu oxmaxknaenue Tten. KoawdecTBo TeIJIOTHL. Y aelbHas
TEIMIOEMKOCTb:

28 O=cm(t,—1)
3aK0H COXpaHEHUs PHEPTHH B TEIUIOBBHIX IpoIieccax. YPaBHEHHE TEILIOBOTO
banaHca:

29 0+0,+..=0

1 T T
Ucnapenue u konaeHcaius. M3MeHeHue BHYTpPEHHEW SHEPrUU B TMpoliecce
ucnapeHus © KoHAeHcanuu. KumeHue >XKUIKOCTH. VYenbHas TeIuioTa

2.10 napoo6OpasoBanus: L = Q/m

2.11 BnaxxHocth Bo3/1yxa

2.12 [MnaBnenne u Kpuctajumszaiwms. l3MeHeHue BHYTpEHHEH SHEpruu MpHu
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IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

BHyTpeHHsI1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus

2.13 TorumBa: 4 = Q/m

2.14 [Tpunnmnsl paboTs! TermioBbix apuratenei. KI1JI temmoBoro aBurarens
Ipakxmuueckue pabomoi
W3mepenne  ynenbHOM — TEINIOEMKOCTHM — METAIMYECKOTO  LUIMHAPA;
KOJIMYECTBA TEIUIOTHL, IOJyYEHHOTO BOJOH KOMHATHONW TeMIEpaTyphl
(uKCHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli IUIUHAP;

2.15 KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HATPEThIM LWIMHIPOM, MOCIIE OMYyCKAHUS
€ro B BOJYy KOMHATHON TeMIIepaTyphl; OTHOCUTEIbHON BIaKHOCTH BO3]1yXa;
yIeIbHOM  TEIUIOTHl  IUIaBleHUs Jibaa. lccienoBaHue — M3MEHEHHUS
TEMIEPaTyphbl BOABI MPH PA3IUYHBIX YCIOBUSX; SIBJICHHS TeIJIoOOOMEHa MpH
CMELIMBAHNM XOJIOJHOM U ropsuer BOJbI; ITpoliecca NCIapeHUs
Qusuueckue sA6NeHus 6 npupode. TIOBEPXHOCTHOE HATSHKEHHE U

216 KalWJUISIPHBIE SIBIEHUST B MPHUPOJAE, KPUCTAJUIBI B MPUPOJIE, H3IydEHHE
Conniua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; OOpa3oBaHHME pPOCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticméa:  KallMJUIAPBI, TPUMEPBl  HCHOJIB30BAaHUS

217 KPUCTAJIJIOB, JKHJKOCTHBIM TEPMOMETp, JAaT4YUK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUIEHHs JOMOB, IMTPOMETpPBI, NCUXPOMETp, IapoBas TypOMHa,
JIBUTAaTEIb BHYTPEHHErO CrOPaHUs

3 OJIEKTPOMATI'HUTHBIE SIBJIEHUS

3.1 Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUYECKUX 3apsiioB

3.2 B3aumoperictBue 3apsokeHHbIX Tell. 3akoH KynoHa

3.3 3aKOH COXpaHEHMsI JIEKTPUYECKOTO 3apsiia

34 Onexrpuueckoe noje. Hanpsok€HHOCTh anexkrpudeckoro mnosid. [IpuHnmn

' CYNEpIO3UIMH NIEKTPUUYECKHX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocutenn snexkrpudeckux 3apsnoB. JleMcTBUE 3JIEKTPUYECKOrO IO Ha
IeKTpudecKue 3apsapl. [[pOBOJHUKN U TUANEKTPUKH
ITocTosAHHBIN 2neKTpuYecKuil TOK. JlelcTBus 3nekTpuueckoro Ttoka. Cuma
toka. Hanpsxenue.

3.6 I =qg/t,U=A/q
DNEKTPUUECKOE COITPOTUBIIEHHE. Y AEIBHOE JIEKTPUUECKOE CONIPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma st ygacTka snekrpudeckoit nerm: | = U/R

3.9 [TocnenoBarenpbHOE COEIMHEHNE IPOBOIHUKOB:
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I, =1, U=U,+U,. R=R, +R,
HapaJIHGJIBHOG COCAUHCHHUC ITPOBOJHUKOB paBHOI'O COIMMPOTUBIICHUSA:

U=U;I=I+I;R=2.
= - 2

Fl

CMelnaHHbIe COCAUHCHHA ITPOBOJHNKOB

PaboTta u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxoyns — Jlenma:

3.11 O=I"-R-t

312 OnbiT 3p€TCILa. MarautHoe TOJie MPSMOTO TPOBOJHHUKA C TOKOM. JIMHWM
MarHUTHON WHTYKITUU

313 MarauTHOE€ MOJie TMOCTOSHHOTO MarHuta. B3auMonencTBuE MOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO TOJIsI HA POBOJAHUK C TOKOM

3.15 OnbiTel @apajes. SABneHue >meKkTpoMaraHuTHON nHayKuuu. [Ipasuio Jlenma
Ipaxmuueckue pabomol
W3mepenue 3IEKTPUYECKOTO  COMPOTHBJICHHS  PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIOLIErO B IPOBOJHUKE
(pe3ucropbl, Jamroyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHHUKA;

3.16 3aBUCUMOCTH COTPOTUBIICHHUS] OT JUIMHBI TPOBOJHHMKA, IUJIOMATH €ro
MOTIEPEYHOT0 CEUEHUS U YACTHbHOTO COIIPOTUBIICHHUS.
[IpoBepka  mpaBuia  uid  AJIEKTPUYECKOTO HANpsDKEHUST  TIpu
MOCIIEZIOBATEILHOM ~ COEIMHEHUU MPOBOJHHUKOB; TpaBWiia Ui  CHIIbI
ANEKTPUYECKOTO TOKa MpU MAPAICIBHOM COEIMHEHUU MPOBOJHHUKOB
(pe3ucTophl U TaMIIOYKa)
Qusuueckue sa6leHUs 6 npupode. SIIEKTPUYECKHE SBICHHUS B aTtMmocdepe,

3.17 ANIEKTPUYECTBO JKHMBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMild, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TOJIS JJIs )KM3HU Ha 3eMIie, MOJISIPHOE CUSTHHE
Texuuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMeTp, BOJBTMETp, pPeocTar,
CUETYMK OJIEKTPUYECKOM DHEPIrHH, JJIEKTPOOCBETUTEIbHBIE MPHOOPHI,

3.18 HarpeBaTe/IbHbIC ANEKTPONTPUOOPHI (TpuMepsI), AIEKTPUYCCKUE
NPEeIOXPAHUTEN, DJIEKTPOMArHUT, AJIEKTPOJABHUraTellb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlygeBas mozienb cBeta. [IpsiMmonmHeiHOe pacipoCcTpaHEeHUe CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomnenue ceTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus cBera

324 JIunza. Xox mydeit B muaze. POKYCHOE paccTOssHUE JTMH3BL. ONTHYeCKas cuia
man3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTH4ecKue npuoopsl
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3.26

Ipakmuyeckue pabomul

#i##Par###13mMeperHre ONTHYECKONW CHIIBI cOOMparomiell JTUH3bI, POKYCHOTO
paccrosiHus coOmparomieil JuH3bl (10 CBOMCTBY pPaBEHCTBA pa3MeEpOB
npeaMera U M300paXeHus, KOTqa MpeIMET PACIoIOkKEH B IBOMHOM (oKyce),
II0Ka3aTeJsl MPEJIOMIIEHUS CTEKIIA.

#H##Par#Ht#lccienoBanne cBOWCTBa N300paKEHUs, TTOJIYYCHHOTO C TIOMOIIIBIO
coOuparoiel JIMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUSI JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YIJia MPEIOMJICHUS] CBETOBOTO JIyda OT YIJla MaJIeHUus Ha
I'PAaHULIE «BO3JIyX — CTEKIIO»

3.27

Qusuueckue sasnenus 6 npupoode: 3atmenus Comnnna u JlyHbI, 1Bera Teu,
ONTHUYECKHUE SIBJICHUS B aTMocdepe (11BeT HeOa, pedpakius, paayra, MUPax)

3.28

Texuuueckue ycmpoiicmea: OYKHM, NEPUCKOI, (oToammapaT, ONTHUYECKUE
CBETOBOJIbI

KBAHTOBBGIE ABJIEHUA

4.1

PagnoaxktuBHOCTE. Anb(a-, Oera-, ramma-usiyudeHus. Peaxnuum anbda-u
Oeta-pacmaja

4.2

OmnswiTel Pe3epdopaa mo paccesHuto anbda-yactuil. [lmanetapHas mojenb
aToMa

4.3

CocraB atoMHOTO sipa. M30TO0MBI

4.4

[Iepnon monmypacnaza aTOMHBIX SAEp

4.5

SnepHble peakiu. 3aKOHbI COXpaHEHUs 3apSI0BOI0 U MAaCCOBOTO YHCET

4.6

Qusuueckue sA61eHUs 6 Npupooe: €CTECTBEHHBbIH paJMOAKTUBHBIN (OH,
KOCMUYECKHE JIyud, PaJMOaKTUBHOE H3JIyd€HUE MPHUPOJHBIX MUHEPAJIOB,
JeiCTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJOBeKa

4.7

Texunuueckue ycmpoucmea: CHEKTPOCKOI, WHIUBUAYAIbHBIA JIO3UMETD,
Kamepa BunbcoHa, siiepHasi sHepreTuka

10. YHEBHO-METOJUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YUEHUKA

» ®usuka, 7 kiacc/ [epeimkua U.M., iBanoB A.W., AkimonepHoe o01iecTBO «l3aaTenbeTBo
«[IpocsernieHue»

» ®usuka, 8 kiacc/ [epeimkua U.M., iBanoB A.U., AkiimonepHoe o0riecTBo «3naTenscTBo
«[IpocBemienue»

» Omsuka, 9 knace/ [leppiukun M.M., I'yrauk E.M., IBanoB A.U., IletpoBa M.A.,
AxionepHoe o6miectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

7 KITACC

1.Pabouast mporpamma.

2. IIporpammbl OCHOBHOTO 00111ero 06pazoBanust. Pusnka. 7 — 9 knaccel
(aBTopbl:A.B.Ilepbiukun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGoyas nporpamma nio pmsuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAaHHBIM YUeOHUKOM:

4. Teppimkun A.B. ®usuka. 7 kimacc. Y4eOHUK JUis 00111e00pa30BaTeNbHbIX YUPEXKICHUH .
M.:Ipoda. 2011

5. Jlykammk B.M. COopHuK BonpocoB 1 3ajay4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.
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8 KIIACC

1. PaGoyast mporpamma. @usnka. 7 — 9xinaccel: yaeOHO-METOANIECKOTO MOCOOuUs
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotum. —M.: JIpoda,2013. — 398,(2)

2. ITporpamMmbI OCHOBHOTO 00111eT0 00pazoBanust. Pusuka. 7 — 9 xinaccel
(aBropsr:A.B.Ilepobiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Paboyas mporpamma nio pmsuke. 7 kiace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BbIOPAHHBIM YYEOHUKOM:

4. Iepeiukun A.B. @usuka. 7 kiacc. YueOHUK [Tt 00111e00pa3oBaTelIbHBIX YIPSIKICHUH
M.:[Ipoda. 2011

5. Jlykamuk B.J. C6opHuk BorpocoB u 3aaa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemnienue, 2010.
—192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENbHBIE 1 KOHTPOJIbHBIE pa0OThL. —5-€
mganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJaboparopusie pabotel. KOHTposIbHBIE 3a0aHUs. —
Caparos:JIuteii, 2014.

8. «KoHTpospHO-m3MepuTenbHbIe MaTepuatbl. @msuka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®msuka. 7 xkinacc: yaeOHO-MeToquueckoe mocoone/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Iepoimkun Omsuka-8xin 2017 M. Jlpoda

11.H.B. ®unonosny Meroauueckoe nocobue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeNlbHbIE U KOHTPOJIbHBIE paboThI-8 Kiace 2017 M.
Hpoda

13.B.B. lllaxmarosa ,0.P. llledep AuarHoctuaeckue padoTsl -8 ximacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Maposn, C.B. Ilo3zoiickuii Coopark Borpocor u 3amau 2015 M. Ipoda
9 KJIACC

1. Pabouast mporpamma. duznka. 7 — 9ximaccel: yaeOHO-METOMUECKOTO TTOCOOHS
/coct. TuxonoBaE.H. — 2-¢ u3.,crepeotum. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl OCHOBHOTO 00111er0 00pa3oBanus. Ousnka. 7 — 9 Kiacchl
(aBropsr:A.B.Ilepeikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouast mporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. INepprkun A.B. ®usnka. 7 kiacc. Yu4eOHUK I 00111e00pa3oBaTeIbHBIX YUPEKIACHUH .
M.:/Ipoda. 2011

5. Jlykamuk B.J. C6opHuK BompocoB u 3aaau 1o ¢usuke. 7-9 k1. — M.: [Ipocsemienue, 2010.
—192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENbHBIE M KOHTPOJIbHBIE pabOThL. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopubie paboThl. KOHTpOIbHBIC 3a1aHHS. —
Caparog:Jluuei, 2014.

8. «KoHTponbHO-u3MepuTenbHble MaTepuaisl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueobHo-Merouueckoe nocooue/ A.E. Mapon.- M.: [Ipoga,
2011.- 123c.:

KoHTposnbHbIe 1 camocTosTeNbHBIE paboThI 1o (u3uKe. 9 Kinace: kK yueOHuKy A.B.
[epoiukuna, E.M. I'yrHuk «@u3uka 9 knace» / O.U. I'pomuesa. — M.: U3narenscTBo
«3JK3ameny, 2014.

Tectsl no usuke. 9 knacc: k yueObnuky A.B. Ilepoiukuna, E.M. I'yrhuk «®uznka

9 xmace» / O.M. T'pomueBa. — M.: M3natenncTBO «OK3amen», 2010.
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@usuka. 9 knacc. Temarnueckue TeCTOBbIC 3a1aHUs Tl TOAroTOBKH K I MIA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomikuna. — SIpocnasis: OOO «Akanemus pazsutusi», 2014.
AU ®POBBIE OBPA30BATEJIBHBIE PECYPCbI 1 PECYPCbl CETU UHTEPHET
7 KITACC

. bubnmoreka — Bc€ mo npeamery «®dusukay. — Pexxum nocrymna: http://www.proshkolu.ru
2. BuneoonbiTel Ha ypokax. — Peskum nocryna: http://fizika-class.narod.ru

3. Enunas xosekims udpoBbIX 00pa30BaTeNbHBIX PECYpcoB. — Pexxum
nocrtyna: http://school- collection.edu.ru

4. VInTepecHble MaTepUalibl K ypokaMm (DU3HMKH 110 TEMaM; TECThI 110 TeMaM; HarJIsIAHbIC
nocooust K ypokam. — Pexxum pocrymna: http://class-fizika.narod.ru

5. Iudpossie 0OpasoBaTenbHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

6. DneKkTpoHHbBIE y4eOHUKH 110 pu3uke. — Pexxum mpoctyma: http://www.fizika.ru

8 KIIACC

1. BubnuroTeka — BcE no npeamery «dusukay. — Pesxxum gocryma: http://www.proshkolu.ru
2. BuneoonnITel Ha ypokax. — Peskum nocryma: http://fizika-class.narod.ru

3. Enqunas komekuys udpoBbIX 00pa30BaTelbHBIX pecypcoB. — Pexum
nocryna: http://school- collection.edu.ru

4. VIntepecHble MaTepUalibl K ypoKaM (DU3UKH 110 TEMaM; TECThI [0 TeMaM; HarJIsIAHbIe
nocoOus K ypokam. — Pesxum nocryma: http://class-fizika.narod.ru

5. Iudpossie 0OpazoBaTenbHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

6. DneKkTpoHHBIE y4eOHUKH 110 pu3uke. — Pexxum moctyma: http://www.fizika.ru

9 KJTACC

1. BuneoomnsIiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

2. Enunas xoutekuys u@poBbIX 00pa3oBaTebHBIX PecypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

3. NarepecHbie MaTepualibl K ypokam (QH3UKH MO TeMaM; TECThI [0 TeMaM; HarJIsiIHbIC
nocobus K ypokam. — Peskum nocryma: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBarenbHbIe pecypchl. — Pesxkum pocryma: http://www.openclass.ru

5. DrexTpoHHbIe yueOHUKH 110 Gusuke. — Pexxum mocryma: http://www.fizika.ru
6.JlucraniponHas mkosa Ne368 http://moodle.dist-368.ru/ OtkpseiTeiii Kiacc. CereBoe
obpazoBarensHOE coobrectBo. http://mww.openclass.ru/node/109715

7. EnuiHast KosuteKius udpoBbIX 00pa30BaTeIbHbIX
pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepabHbIiA IIEHTP HHPOPMAIIMOHHO-00PA30BATEILHBIX
pecypcos. http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 centsOpsi» Matepuaisl o ¢usuke. http://archive.1september.ru/fiz

11. Aanmanmu usuyeckux oowekroB. http:/physics.nad.ru/

12. XKusast ¢pusuka: odyuaromias nporpamma. http:/Aww.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

79



		2025-11-14T14:16:57+0700
	ЕФИМЕНКО СВЕТЛАНА АЛЕКСЕЕВНА




