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HOACHUTEJIBHAS 3AIIUCKA
[Tporpamma no (pusmke Ha ypoBHE OCHOBHOTO O0IIer0 00pa30BaHus COCTABIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBAaHUH K pe3ysibTaTaM OCBOCHHS Ha 0230BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Mporpammsl, npeAcTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéToM
denepanpHON paboueit mporpaMmsbl BocuTanus 1 KoHIenmu npenojaBanus yueOHOro
npenmMera «Ou3nkay.
CopepxaHue MPorpaMMebl o (PU3HUKE HAMPABICHO Ha POPMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH OOYYaIOIUXCS U OpraHU3alNIo U3yueHus: GU3UKHU Ha JesITeIbHOCTHON OcHOBE. B
nporpaMmme 1o (GPU3UKEe YIYUTHIBAIOTCS BO3MOXHOCTH YU4EOHOTO TIpeIMETa B pealli3aiiu
tpeboBanuit ®I'OC OO0 K mIaHUPyEMbIM JIMYHOCTHBIM U METAPEIMETHBIM pe3yIbTaTam
00yYeHUs, @ TAKKE MEXKIIPEIMETHBIE CBSA3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl.
[Tporpamma 1o (pu3MKe yCTaHABIUBACT pacIipeielieHue y4eOHOro MaTepuaa mo rojaam
o0OydeHus (0 KJ1accam), mpeiaraeT MPUMEPHYIO MOCIeA0BATEILHOCTh U3YUECHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPKAHUA U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Iporpamma no gusuke pazpaboTaHa C IEJIbI0 OKA3aHUSI METOIMUYECKON ITOMOIIU YUUTEIIO B
co3aaHuu pabodeld mporpaMMBbI 10 y4eOHOMY MPEIMETY.
®du3znKa SIBISETCS CUCTEMOOOPa3yIOIIMM ISl €CTECTBEHHOHAYYHBIX YIeOHBIX TPEIMETOB,
MOCKONBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHM, N3Y4aeMbIX XHMHEH,
Ouosoruei, actpoHoMHeN U pU3NYECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, TPeI0CTaBIsseT Harboee sicHble 00pa3iibl MPUMEHEHHSI HAY9HOTO METOa
MO3HAHMS, TO €CTh CIIOCO0A MOIyYEHHs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna 13 riaaBHBIX 337324 GU3UYECKOTO 00pa30BaHUS B CTPYKTYpE 00Iero 00pa3oBaHus COCTOUT
B (hpopMUpOBaHUY €CTECTBEHHOHAYYHON IPaMOTHOCTH M HHTEpeca K HayKe Y 00yJaronuxcs.
Wzyuenue ¢pusnku Ha 6a30BOM ypOBHE IPEIIOaraeT OBlaJeHIe CIeAYIONUMI
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTD:
o Hay4YHO OOBSICHSTH SIBJICHUS,

° OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS;
° WHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYUHbIE JOKA3aTEIbCTBA IS TIOJYYEHUS
BEIBOJIOB.

Lenu u3yuyenus (Gu3MKKU Ha ypOBHE OCHOBHOIO 00I11ero 00pa3oBaHus onpeaenaeHs! B Konnenuun
MpenoiaBanus yueOHoro npeamera «Pu3nkay B 00pa3zoBaTeIbHBIX OpraHu3anusax Poccuiickoit
Deneparuy, peaan3yonX OCHOBHbBIE 00111e00pa30oBaTeIbHbIE IPOrPAMMBbI, YTBEPKAEHHON
pemenueM Komnernn Munuctepcera npocseienus Poceuiickoit @eaepanuu (mpoTokos ot 3
nexabps 2019 r. Ne [TK4BH).

Henu n3yyenus Gpu3nku:

o MpHOOpEeTeHNe HHTEPEca U CTPEMIICHHS 00YJAIONIHXCS K HAYIHOMY H3YUYSHHUIO IPUPOIHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

o pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/]I€ MO3HAHUs U (POPMHUPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

o (dbopMHIpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4YeHUs] OCHOB CTPOCHUS
MaTepuH U (pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

o (dbopmMHUpoBaHKE TPEACTABICHUIN O POJIM (PUIUKU JIJIsl Pa3BUTHS IPYTUX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJIOTHIA;



o pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cepax Oyayuiei mpopeccuoHaabHON
NeSITeIbHOCTH, CBSI3aHHOMU C (pU3HMKOH, MOATOTOBKA K JaJIbHEHIIeMy 00yUeHHIO B 3TOM
HaIpPaBJICHUU.

JlocTikeHue 3THX 1eJIei mporpamMMsl 1o (pU3MKe Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus
o0ecreunBaeTcsl pelIeHueM CIelyoIuX 3aaay:

o puoOpeTeHue 3HaHUH O IUCKPETHOM CTPOCHHMH BEIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

o npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSCHATH (PU3UUECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

o OCBOEHHME METOJOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
¢u3nUecKkux Mosenel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUI HA0II0aTh IPUPOTHBIE SIBIICHUS U BBIIIOJIHATH OIBITHI, JAOOPAaTOPHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0BAHMSI C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

o OCBOEHHUE NPUEMOB pabOoThI ¢ MHPOpMaLuell Gpu3nyeckoro cogepkanus, BKIHOYas

MH(OPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH, aHATIU3 U KPUTUUECKOE OI[CHUBAHHE
nHpopMmanuu;
o 3HaKOMCTBO cO chepamu MpodeccuOHANTBHOMN 1eATeIbHOCTH, CBI3aHHBIMU C (GU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha u3ydenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOT'O 0OIIETO 00Opa30BaHUS
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezlenm0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).
[Ipennaraemslii B mporpamMme mo Gpu3uke nepeueHs J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBINA XapaKTep, YIUTEh JIeTacT BEIOOP MPOBEICHUS JTa00paTOPHBIX padOT U
OTIBITOB C Y4ETOM UHIUBUIYaJIbHBIX 0COOCHHOCTEN 00YYaIOIINXCs, CIIMCKA SKCIIEPUMEHTAIBHBIX
3a/laHui, IpeJiaraeéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa Mo (PU3HKeE.
COJAEP)KXAHUE OBYUYEHMU S
7 KUIIACC
Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOILEr0 MUpa.
®duszrka — Hayka o npupoje. ApneHus npupoibl. PuznyecKue SBICHUS: MEXaHUYeCKHe,
TETIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.
Ouznyeckue BennuuHbl. M3mepenne puzndeckux BenunuuH. Ousnueckre mpuoopsI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.
Kak ¢u3uka u apyrue ecTecTBeHHbIE HAyKU U3Yy4alOT MPUpoAY. EcTecTBeHHOHAYYHBIN METO
MO3HaHUsI: HAOJI0IEeHHE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBHIKEHHUE TUIIOTE3, IKCIIEPUMEHT
0 MPOBEPKE TUIOTE3, 00BICHEHHE HA0II01aeMOro siBieHus. Onucanue GU3ndecKux sBICHUH ¢
ITOMOIIBIO MOJIEIIEH.
Hemoncmpayuu.
1. Mexanudeckue, TEIIOBbIC, MIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. duznyeckue MpudOOPHI U MPOIIeIypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(GPOBBIM
npudopom.
Jlabopamopuwie pabomul u onvinot.

1. OmnpenerneHne EHbI eIEHUS KAl HK3MEPUTEIBHOTO MPHOopa.

2. W3mepenue paccTOSIHUM.

3. N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

4. Omnpenenenne pa3sMepoB MalbIX TEJN.

5. W3mepenune TeMnepaTypsl IPH TTOMOIIH KHIKOCTHOTO TEPMOMETPA U JTaTYHKA
TeMIIepaTyphbl.

6. [TpoBenenune nccnenoBanus 1O MPOBEPKE TUIIOTE3bI: JaTbHOCTD MOJIETA MIAPHKA,

MMYIICHHOI'O0 TOPU30HTAJIBHO, TEM 60JII:H_IC, qeM 60JII>IJ.I€ BBICOTA ITyCKa.

Pa3znen 2. IllepBoHayaibHbIe CBeJeHUA 0 CTPOCHHUHU BelllecTBA.

CTpOeHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, JOKa3bIBAOIHUEC JUCKPECTHOC
CTpOEHHE BEIECTBA.



JBmxenue yactuil Beniecta. CBsi3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMIIEPATyPOU.
BpoyHoBckoe nmwxkenue, nuddysus. BzaumoaeiicTBie 4acTHI] BEIIECTBA: TPUTHKEHUE
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHE Ira30B, )KUJKOCTEN U TBEPABIX (KPUCTAJUIMUECKUX )
Tes. B3aumMocBs3b MEX1y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIBI.
Hemoncmpayuu.

1. Habnronenue OpOyHOBCKOTO JABHKEHHUSL.

2. Hab6mronenue quddysun.

3. Habnronenue siBineHuil, 00bICHAIOMUXCS TPUTHKEHUEM WIH OTTAIKMBAHUEM YaCTHUI
BEIIECTBA.

Jlabopamopuwie pabomsl u onvimot.

1. Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIOJIb30BaHUEM (oTorpaduii).

2. OnBITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPCHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Paznen 3. /IBu:xenne u B3auMoieiicTBe TeJl.

Mexanuueckoe 1BrxeHue. PaBHoMepHOe U HepaBHOMepHOe JiBHxkeHHe. CkopocTh. CpeaHss
CKOPOCTbh MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTH U BpeMeHU JABUKCHUSI.

SIBnenue nHepuuu. 3aKoH UHEpUUU. B3auMoeiicTBre Ten Kak NpUuYMHa U3MEHEHHSI CKOPOCTH
JIBUKEHMS Tel. Macca kak Mepa nuHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBA.

Cuta Kak XxapakTepHUCTHKa B3auMoaecTBus Ten. Cuta ynpyroctu u 3akoH ['yka. M3mepenue
CHUJIBI C TOMOILBIO AUHAMOMETpA. SIBJIeHHE TArOTEHUs U cuia TshkecTh. Cuila TSKECTH Ha
npyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHbIX 110 OJHOM HPSAMON.
PaBHonelicTByromas cuil. Cuna tpenus. TpeHne CKOJIbXEeHUs U TpeHHE MOKos. TpeHue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabintoieHne MexaHn4eckoro JIBUKEHUS Teja.

N3mepenne ckopocTu NPsIMOJIMHEUHOTO IBUKEHHUS.

Habuntoienue siBjeHUsI HHEPLMH.

Habmroienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CnoxxeHue Cuil, HallpaBJIeHHBIX MO OJJHOM MPSIMOU.

JIaﬁopamopubze pabdomot u onvimol.

AN o e

1. OmnpeneneHne CKOPOCTH paBHOMEPHOTO JBM)KEHUS (LIapUKa B )KUAKOCTH, MOJIENIN
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IapuKa 10 HAKIOHHOM
TUTOCKOCTH.

3. Omnpenenenne IOTHOCTU TBEPIOTO TENA.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (IehopMalum) Npy>KUHbI OT
NPUIIOKEHHOM CHIIBI.

5. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHUJIBI TPCHHA CKOJIBLKCHUSA OT BECa TCIa U

XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEH.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Hasnenne. CriocoObl yMEHbIIICHHUS U YBEIMUYCHUS AaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb
JaBjieHus rasza ot o0béma, TeMmeparypsl. [lepegaya naBneHust TBEPIABIMU TEIAMHU, KUIAKOCTIMU
u razamu. 3akoH Ilackans. [ITHeBMaTHueckre MaIMHbL. 3aBUCUMOCTD JIaBJICHUS )KUIKOCTH OT
rnyOounsl. ['uapocratuyeckuii mapagokc. CooOmaronuecs cocynbl. [ uapapnuaeckue
MEXaHU3MBI.

Atmocdepa 3emmn u atMmochepHoe naBienue. [I[puuuHbI CyIecTBOBaHUS BO3AYITHON 000JI0UKH
3emin. OnbiT Toppuuenn. M3mepenue armochepHoro naBieHus. 3aBUCHMOCTb aTMOC(HEPHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMochepHoro AaBJieHUS.



JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apxumeoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.
Hemoncmpayuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPBHI.
[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.
Coobmaromuecst Cocyabl.
I'mapaBnuueckuit mpecc.
[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.
3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMA MOTPY>KEHHOM YaCTH Teja U IMIIOTHOCTU
JKUJIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.
8. VYcnoBue m1aBaHus Tel: MJIaBaHUE WU IIOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuwvie padbomut u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tefa B BoJie OT 00bEMa MOrpyXKEHHOM B JKUKOCTb
4yacTH TeJna.
2. OmnpeneneHre BHITATKUBAIOIIECH CUIIBI, IEHCTBYIOIICH Ha TEIO, MOTPY>KEHHOE B
YKUJIKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHUIIBI, AEHCTBYIOIIEH HA TEIO B JKHUJIKOCTH,
OT Macchl Tena.
4. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha
TEJIO B XKUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTH YKUKOCTH.
5. KonctpyupoBanue apeomerpa mid KOHCTPYHUPOBAHUE JIOJKH U OMpe/IesieHue e€
IPy30II0ABEMHOCTH.
Pa3nes S. PaGora 1 MOIIHOCTB. JHeEprus.
Mexannueckas pabota. MoIHOCTb.
[TpocThie MeXxaHU3MBI: pbIYar, 6JI0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpumeHeHre mpaBuiia paBHOBECHUS pbldara K 0JI0Ky. «3050Toe mpaBuiio» Mexanuku. KIT/I
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprusi. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpamienue onHoro suaa
MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.
Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.

SNk W=

l. Omnpenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JABMXKEHUU TeJa MO
TOPU30HTAIILHON TOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHUS pbluara.
3. N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.
4. N3yueHue 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPrUH.
8 KUIACC

Paznen 6. TernuioBble siBJ1eHUS.

OCHOBHBIE TTOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHUS BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. OMBITHI, MOATBEPK/IAI0IINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTr0 COCTOSIHUI BemlecTBa. Kpucrammueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKON Teopur. CMauMBaHUE U KallWJUISIPHBIE sIBJIEHUS. TernoBoe
pacUIMpEHNE U CKATHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO ABMKEHUS YacTUL. BHyTpeHHsIs
sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH 3HEpruu: TeIuionepeaiya u CoBepiieHne padboThl.
Buae! Tennonepenaun: TEMIONPOBOAHOCTD, KOHBEKLIMS, U3JIyYEHHUE.



KommuectBo TeruioTsl. Y neapHas TEIUIOEMKOCTD BEeNleCTBa. TermIo00MeH U TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO Oananca. [lnaBiienne u oTBepaeBaHNe KPUCTAITHICCKIX
BellecTB. Y AenbHas TerioTa miasienus. [lapoodpazoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas temnora napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuniuns! padoTs! TeroBbix aurareneid KI1JI teroBoro apurarens. TemnoBsle 1BUTATENN U
3aIATa OKPYKAKOIIEH Cpelbl.

3aK0oH COXpaHEHUs U MIPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6mronenue quddysun.

HaGirotenne SBICHUI CMAYUBAHMS U KAIMJUTSIPHBIX SBJICHHM.

Habmroienue TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a npu M3MEHEHUH 00bEMa M HArPEBAaHUM W OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMreparypsbl.

Bunae! Terionepenayu.

OxnaxkieHue Ipy COBEpUICHUH PabOTHI.

. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

10. CpaBHeHME TEMI0EMKOCTEHN pa3InyHbIX BEIIECTB.

11.  HaGmronceHwe KUICHHUS.

12.  HaOmntoneHue MoCTOSHCTBA TEMIEPATYPhI MIPH IIABJICHHUH.

13. Mogenu TEIIOBBIX JBUTATEIICH.

Jlabopamopuwie pabomul u onvimot.

D ONAU AW~

1. OMnBITHI 110 OOHAPYKEHUIO ICUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OMBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WM caxapa.

3. OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
4. Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

5. OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJIEHUS BO3/IyXa OT €ro 00bEMa u
HarpeBaHUs WIN OXJIAKICHUS.

6. [TpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7. HalGmronenne nsmMeHeHus: BHyTpEHHEH SHEPTUU Tella B pe3ysIbTaTe TeIUIonepeaaun u
paboThl BHEITHUX CHIL

8. UccnenoBanue siBeHUs TEMI000MEHA TPU CMEIIMBAHUN XOJIOIHON U TOPSYEH BOJIBI.
9. Omnpenenenre KOIMYECTBA TEIUIOTHI, MOJTYYSHHOTO BOJIOH MPH TETIOOOMEHE ¢ HATPETHIM
METaJUTMYECKUM ITUITHHAPOM.

10.  Omnpenenenue yaeinbHON TEINIOEMKOCTH BEILIECTBA.

1. HccnenoBanue npouecca vCnapeHusl.

12.  OmnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenne yaeabHOW TETUIOTHI TIJIAaBJICHUS JIbJA.

Pa3nes 7. DiiekTpu4ecKue H MATHUTHBIE SIBJICHHUS.

OnekTpuzanus Tel. J[Ba poja sJeKTprUUecKuX 3apsiioB. B3anMopeiicTBrue 3apsKeHHbIX TE.
3akoH KysoHa (3aBHCHMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX TEJl OT BEIMYMHBI 3apsi/I0B U
paccTOSTHUS MEX]Ty TEJIaMH).

Onexrpuueckoe nojue. Hampsok€HHOCTH anekTpuueckoro nois. [IpuHnun cynepno3nnnn
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3apsa0B. DIeMEHTapHbIN AleKTpudyeckuil 3apsia. CTpoeHue aroma.
ITpOBOAHMKY M TUDIIEKTPUKH. 3AKOH COXPAHEHHUS MIEKTPUYECKOTO 3apAa.



DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOYHUKM OCTOSTHHOTO
ToKa. JIefiCTBUA 3JIEKTPUUECKOTO TOKA (TEMIOBOE, XMMUYECKOE, MArHUTHOE). DIIEKTPUUECKUI
TOK B )KHJIKOCTSIX U ra3ax.

Onexkrpuueckas nemnb. Cuia Toka. JneKTpuyeckoe HanpspkeHre. ConpoTUBIIEHNE IIPOBOIHUKA.
Y aenpHOE conmpoTHBICHUE BenlecTBa. 3akoH OMa muia yuactka nenu. [locnenoBarensHoe u
napajuieJIbHOE COSIUHEHNE TPOBOIHUKOB.

Pabota 1 MOUTHOCTH AJIeKTpUUecKoro Toka. 3akoH Jxoyns—JleHna. Dnekrpruueckue Henu u
MOTPEOUTENHN SIEKTPUUECKOM 3HepTrun B ObITy. KOpoTKOE 3aMbIKaHUE.

[ToctositHHbIe MarHUTHl. B3anMoaelicTBre MOCTOSSHHBIX MarHUTOB. MaruutHoe nosie. MaruutHoe
noJie 3eMJIM M €ro 3HaueHue JJid )Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe mose
JNEKTPUUYECKOT0 TOKa. [IprMeHeHne 31eKTpOMarHuToB B TeXHUKE. [IeficTBIe MArHUTHOTO MOJIs
Ha MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSTHHOTO ToKa. Mcrnonb3oBanue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SABnenue snekTpoMarHuTHON uHAYKUMU. [IpaBuio Jlenna.
Onekrporerepatop. CriocoObl MOTyUYEHUS SMEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

l. DnekTpu3anus Tel.

2. JIBa poza JIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.

4. DneKkTpocTaTU4ecKas MHIYKIHUS.

5. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

6. IIpoBOAHMKY U TUAIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. M cTOYHMKH TOCTOSHHOTO TOKA.

9. JlericTBUSA AIEKTPUYECKOTO TOKA.

10. DNEeKTPUYECKHUM TOK B )KUJIKOCTH.

1. I"a30BbIit pa3ps.

12.  H3MepeHue cuibl TOKa aMIIEPMETPOM.

13.  M3MepeHue aIeKTPUUYECKOTO HAMIPSKEHHS BOJIbTMETPOM.

14.  PeocraT u Mara3uH CONPOTHBIICHUI.

15. B3ammopneicTBHE MOCTOSTHHBIX MarHUTOB.

16.  MogenupoBaHue HEBO3MOKHOCTH Pa3JIEIICHUs MTOJIFOCOB MarHUTA.
17.  MopaenupoBaHHe MarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.

18. OmneIT Opcrena.

19.  MarnuTHO€ nosie Toka. DJIeKTPOMAarHmr.

20.  JlelicTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

21. DIEeKTpOABUTATEINb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKLIHU.

23. OnbiTel Papajes.

24.  3aBHCHMOCTbH HAIlpaBJICHUsI UHIYKIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHMUS.

25. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

ONEITEI IO Ha6J'II021€HI/IIO OJICKTpHU3alH TEII I/IHI[YKI.[I/I@I\/'I " IIPpHU COITPUKOCHOBCHHH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopka u mpoBepKa pabOThI AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3uCTOpa U HAMPSKEHUS Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPpHUPYIOIIUC 3aBUCUMOCTD 3JICKTPUUICCKOI'O COMMPOTHUBIICHUS IPOBOJHHUKA
OT €ro JUIMHBI, IJIOLIa/Id OTIEPEYHOT0 CEUEHUs U MaTepHraia.

SAINAIE e e



8. [IpoBepka mpaBuiia CI0KEHHSI HAMIPSKEHUH MTPU [TOCTIEA0BATEILHOM COSTMHEHUH IBYX
pPE3UCTOPOB.

9. [IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIICIIBHOM COSIMHEHUH PE3UCTOPOB.
10.  Omnpenenenue pabOTHI MEKTPHUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.
12.  HccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIIYILET0 YEPE3 JIAMIIOUKY, OT HaIllPSDKEHUS Ha
HEH.
13.  Onpenenenue KIIJI narpeBarens.
14.  HccnepoBaHue MarHUTHOTO B3aWMO/IECHCTBUS MMOCTOSSHHBIX MarHUTOB.
15.  V3ydeHue MarHWTHOTO IOJISI TIOCTOSIHHBIX MATHUTOB TPU UX OOBEIUHCHUH U
pas3JesieHun.
16.  HccnepoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17.  OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHUIIbI B3aUMOJICHCTBHS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIIKE.
18.  M3yuenue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
19.  KonctpyupoBaHHe U U3ydeHUE paOOTHI 3JIEKTPOABUTATEIS.
20. N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.
21.  OmnbIThI 10 UCCIAEAOBAHUIO SBJICHUS 3JIEKTPOMATHUTHON UHAYKLIHUU: UCCIEOBaHHE
M3MEHEHUH 3HAaYeHHsI U HAIIPABIICHUSI UHAYKIIMOHHOTO TOKA.
9 KUIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe nBuxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO ABMXKEHUsA. PaBHOMEpHOE psiMoInHEHOe ABrkeHue. HepaBHomMepHOE
npsIMOJIMHENHOE ABMKkeHue. CpellHsAs U MTHOBEHHAsi CKOPOCTh TeJla P HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMoTuHelHOe aBrkeHne. CBoOo1HOE nageHue. OnbIThI
lNanunes.

PaBHOMepHOE ABMKEHUE TI0 OKpY)HOCTH. [leproa u yactora obpaienus. JInneinas u yriaosas
cKopocTH. LleHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

IIepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuanmn
CYNEPIIO3ULUHU CHUIL.

Cwuta ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TpeHUsI CKOJIBKEHHUSI, CUJIa TPEHHS TIOKOSI,
JIpyTrue BUIbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOpeHUe CBOOOIHOTO MajieHus. JBuxenue
ra"eT Bokpyr CousHna. [lepBas kocmuueckast ckopocTs. HeBECOMOCTB M Ieperpys3Ku.
PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. U3menenne umiynbca. IMmysibe cuibl. 3aKOH COXpaHEHUS! UMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Mexannyeckast pabota u MoIIHOCTb. PaboTa cuit TskecTu, ynpyroctu, TpeHus. CBsi3b S3HEprUU
U paboTsl. [ToTeHnmanpHas SHeprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IToTenumanbHas sHEPrUs cxKaToil npyxkuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOM
SHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

l. Habmoienne MexaHn4ecKoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTeN U TPACKTOPUIA JBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HbIX TeJl OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHUS IPSIMOJTMHENHOTO IBUKEHHUS.

4. HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

5. HaGmronenue aBrkeHus Tena mo OKpy>KHOCTH.

6. HaGnronenne MexaHU4ecKHX SIBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra « Temexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHHUU OTHOCUTENBFHO KaOuHeTa (PU3HKHU.



7. 3aBHCUMOCTb YCKOPEHHUS T€la OT MACChl TeJa U JEUCTBYIOIIEH HA HETO CUJIBI.

8. HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. N3menenue Beca Tena Npu yCKOPEHHOM JIBUKEHHH.

10.  Ilepenaua ummysbca npu B3aUMOAECUCTBUU TEN.

11. [IpeoOpazoBanus YJHEPTUU TIPH B3aUMOJICHCTBHH TEJI.

12.  CoxpaHeHME UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca ITPU aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.  HabmroneHue peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHHe MEXaHMUECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

16.  CoxpaHeHHME MEXaHMUYECKON SHEPTUU IIPU JBUKEHUM Tela M0/ JAEHCTBUEM MPYKUHBI.
Jlabopamopuwvie padbomot u onvimol.

1. KoHcTpyupoBanue Tpakra [Jis pa3roHa U JajibHENIIEro paBHOMEPHOIO ABHKEHHUS
HIapUKa WIH TEISKKH.

2. Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa WM TBMYKSHUS IIapUKa M0
HAKJIOHHOM IJTOCKOCTH.

3. Omnpenenenre yCKOpeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JIBM)KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. [IpoBepka runoTessl: €ciiv MpU PaBHOYCKOPEHHOM JIBI)KCHUH 0€3 Ha4aJIbHOM CKOPOCTH

IMIYTH OTHOCATCA KaK pAl HEUETHBIX YHCCJI, TO COOTBECTCTBYIOIIHEC ITPOMEIKYTKHU BPCMCHHU
OJJVMHAaKOBBEI.

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CUIIBI HOPMAJIBHOTO
JIABIICHUS.

7. Onpenenenne ko3 duiineHTa TpeHus! CKOIbKEHHS.

8. Onpenenenne KECTKOCTU MPYKUHBIL.

9. Onpenenenne pabOThl CHIIBI TPEHUS PH PAaBHOMEPHOM JBM)KEHUH TeJa MO
TOPH30HTAIEHON TOBEPXHOCTH.

10.  OmnpezneneHue pabOThI CUIIbI YIPYTOCTH MPH NMOABEME TPy3a € UCII0JIb30BAaHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11.  M3yudeHue 3aKOHA COXpPAHEHUS SHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

Koneb6arenbHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KoJleOaHU: TEpHOJ], 4acToTa,
aMIIMTyna. MaTreMaTnyecKuil M py>KUHHBIA MassTHUKHU. [IpeBpalienre sHepruu npu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeinyxieHHble koneOanus. Pezonanc. Mexanndeckue BOJIHBI.
CBolicTBa MexaHn4YecKuX BOJIH. [IpoosibHbIE 1 TTONIEpeUHbIe BOIHBI. J{JIMHA BOJIHBI U CKOPOCTH
e€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOTHBI.
3ByK. I'poMKOCTb 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.
Hemoncmpayuu.

Habntonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYKACHHBIX KoJeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOIH (Ha MOJIENHN).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

. AKYyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvinot.

oUW —

1. Omnpenenenne 4acTOTHl U IEPHO/Ia KOJICOAHNI MAaTEMaTHIECKOTO MasTHHUKA.
2. OmnpenesneHre 4acTOTHI ¥ MEPHOAA KoeOaHU MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproa KoJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT

JJIMHBI HUTH.



4. HccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHUN TPY>KUHHOTO MAasSTHUKA OT MAacChl

rpysa.
5. [TpoBepka HE3aBUCHMMOCTH MEPHO/Ia KOJICOAHUH rpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHOoIa KoJieOaHUW MPY>KUHHOTO MasTHHKA
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenune yckopeHust CBOOOHOTO MaICHHUS.

Paznen 10. DineKkTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIeKTPOMAarHuTHOE IOJIe. DIEKTPOMAarHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ixana smeKTpOMarHUTHBIX BOJIH. VCIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

l. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBoiiCTBa CBeTA.

Jlabopamopuwvie pabomot u onvimol.

1. N3y4enne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mopneinb cBeta. Mcrounuku cera. [IpsmonuHeliHoe pacnpocTpaHeHHe CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpa)KE€HUs CBETA.

[Tpenomnenue cera. 3akoH npejaomieHus ceera. [loiHoe BHyTpeHHEe OTpaXKeHUe CBeTa.
Hcrionp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xop nyueit B aun3e. OnTuyeckas cucreMa ¢oroariapara, MUKPOCKOIA U TEJIECKOIa.
['na3 xak ontudeckas cucremMa. ban3opyKocTh U 1aIbHO30PKOCTD.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. [IpsamonnHEHOE pacIpOCTPAHEHHE CBETA.

2. OtpaxeHnue cBera.

3. [Tonydenne n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IIpenomiienue cBera.

5. OnTHYecKHii CBETOBO/I.

6. Xon jtyueit B coOuparoleit aunse.

7. XOoJ Ty4deil B pacCEeMBalOIIEH JIMH3E.

8. [Tomyuyenne n300pa’keHUI C OMOIIBIO JIMH3.

9. [TpuHumn neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.  Mogens rinasa.

1. Paznosxenune 6emoro cBera B CIEKT).

12.  TlomyuyeHnue 6en0ro cBeTa NpH CIOKEHHH CBETa Pa3HbIX LBETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHHUs CBETOBOTO JIy4a OT yIJla MaJeHUsl.
2. N3yyenne xapakTepuCTHK N300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yIJIa IPEJIOMIIEHUS] CBETOBOIO JIy4a OT YIJIa aJcHUs Ha
IPaHULIE «BO3AYX—CTEKIIO».

4. [Tonmyuyenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

5. Omnpenenenne POKYCHOTO PACCTOSIHUS M ONITHUECKOU CHUITBI COOMPAOIIECH JIMH3BI.
6. OMnBITHI IO PA3NIOKEHHUIO OETIOr0 CBETA B CHEKTP.

7. OnbITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBLble siBJIEHUS.
OmnsiThl Pesepdopaa u muianerapuast Moziens atoma. Mogens atoma bopa. Mcnyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.



PannoaktuBHOCTh. Anb(a, 6eTa- n raMma-u3nydenus. CtpoeHue aToMHoro sapa. Hykinonnast
MoJieIb aTOMHOTrO s1pa. 3oTonsl. PannoaktuBHele npespaienus. [lepuon nomypacnana
ATOMHBIX fJIEP.

SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOI'0 YKCEl. DHEPIUsl CBSI3U
aTOMHBIX saep. CBsi3b Macchl ¥ Hepruu. Peakuuu cuHTesa u nenenus saaep. ctounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUs paglOaKTUBHBIX U3TyY€HUN Ha KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrekTpbl U3JIyYEHHUS U TIOTJIOIMICHUS.

2. CrieKTphl pa3avyuHbIX I'a30B.

3. CnekTtp Bomopoa.

4. Habmronenue TpexoB B kamepe Busibcona.

5. PaboTa cuéTunka HOHU3UPYIOIMNUX U3TyICHHM.

6. Perucrparnus uznydeHus: npupoHBIX MUHEPAJIOB U TPOTYKTOB.
Jlabopamopuwvie padbomot u onvimol.

l. Habnronenune CrijIonIHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
2. HccnenoBanme TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3ZHOMY ITyTH (TIO
¢dororpadusm).

3. N3mepenue paaroakTuBHOTO (oHA.

IToBTOpHTENIBLHO-00001IAKOIINI MOLYJTb.
[ToBTOpUTENEHO-00001IAIOLINI MOTYJIb IPEAHA3HAYEH JJIs1 CUCTEMATU3aluU U 00001IeHns
IPEIMETHOTO COJIEPKAHUS U OIBITA JIEATEILHOCTH, TPUOOPETEHHOTO IPU U3YyYSHHUH BCETO Kypca
¢bu3uKy, a TaKKe A1 NOATOTOBKU K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 110 (PU3UKE JUIs
00yJaromuxcs, BEIOPABIINX 3TOT yU4EOHBIH MpeIMeT.
[Tpy n3yueHnH JaHHOTO MOJYJISl PEeaIU3YIOTCS U CUCTEMaTU3UPYIOTCS BUABI IEITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeUnBAETCS JOCTHXKEHUE TPEIMETHBIX U METAIIPEIMETHBIX IJIAHUPYEMBIX
pe3yabTaToOB 00ydeHus, HopMupyeTcs ecTeCTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOEHUE HAyUHBIX
METO/IOB MCCIIEIOBAHUS SIBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHA OOBSICHATH
¢bu3nyeckue sIBIEHUS, IPUMEHSS MOTy4YeHHbIE 3HAHUS, PELIaTh 337a4l, B TOM YUCIIEe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.
[TpuHIMNHMAIBHO AEATEILHOCTHBIN XapakTep JaHHOTO pasfielia pealu3yercs 3a CUéT TOro, 4ro
oOyuaroluecs BBIMOIHSIIOT 3aJaHtsl, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE MOJIy4YE€HHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBACHATH (pU3HUECKHE SBICHUS B
OKpY arollei MpUpojie ¥ MOBCEIHEBHOM JKU3HH;
UCIOJIb30BaTh HAYYHbIE METO/BI UCCIIEJOBAHUS (PU3NUECKUX SBJICHUM, B TOM YHUCIIE JUIs
MPOBEPKH THITOTE3 U TIOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI Han0oJIee BaXXHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS PA3IMUHBIX UCTOYHUKOB SHEPTUU HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.
MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
N3ydenue pu3nKu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAPABICHO Ha IOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEeNbHBIX PE3YyIbTATOB.
B pe3ynbrare u3zyueHusi Gu3MKU Ha ypOBHE OCHOBHOI'O O0OIIEr0 00pa3oBaHUs y 00yUaronierocs
OyayT chopMUpOBaHBI CIIEAYIONINE JUYHOCTHBIE PE3YIIbTATHI B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
® - IPOSIBJICHHE MHTEPECA K HCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUNCKON
¢buznveckoil HayKu;
® - [ICHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKIX YUEHBIX-(DU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
® - TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OOCY/IE€HUHU OOIECTBEHHO 3HAYMMBIX U
TUYECKUX IPOOIIEM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHXKEHUH (Pr3HKH;



® - OCO3HAHHME BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEIBHOCTH YUEHOIO;
3) 3cTeTHYECKOro BOCIUTAHMSI:
® - BOCHPHSTHE dCTCTHUECKUX Ka4eCcTB (PU3MUECKON HAYKH: €€ TApMOHHUYHOTO MOCTPOSHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:
® - OCO3HaHME IIEHHOCTH (PU3MUECKON HAYKH KaK MOITHOTO HHCTPYMEHTA TIO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaKHEUIIICH COCTaBIAIONIEH KYJIbTYPHI;
® - pa3BUTHE HAYYHOMU JIFOOO3HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1ar0NOTyYHA:
® - OCO3HaHWE LIEHHOCTH 0E30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPAaBHJI O€30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, HA JI0pOTrax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000PYTOBAHUEM B JIOMAIIHUX YCIOBHSIX;
e - chopMHpOBAaHHOCTH HaBBIKA pe(hICKCUU, PU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOTO
e MpaBa y Jpyroro 4enoBeKa;
6) TPY10BOT0 BOCIIUTAHUA:
® - AKTUBHOE YYacTHE B PEIICHUU MPAKTUUECKHUX 3a/1a4 (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3allii, ropoIa, Kpasi) TEXHOJIOTHIECKON U COUATbHON
HaAMpPaBIEHHOCTH, TPEOYIOIUX B TOM YKCIe U (PU3NUECKUX 3HAHUM;
® - MHTEpeC K MPaKTUYECKOMY H3yUeHHIo podeccuii, CBI3aHHBIX C PU3UKOM;
7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:
® - OpHEHTAallUs HA MPUMEHEHUE (PU3NYECKUX 3HAHUM JIJISl PEIICHUs 3a7a4 B 00J1acTu
OKpYKaroIllel Cpelibl, IIaHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOKHBIX MOCTIEACTBUMA
JUISL OKPYKAIOILIEH Cpeibl;
® - OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTUUECKUX MPOOIEM U TyTeH UX PEIICHHUS;
8) ajanTannu K N3MEHSAKIHUMCS YCJIOBHAM COLMAIBHON 1 MPUPOAHOM Cpe/bl:
e - OTPeOHOCTH BO B3aMMO/ICHCTBUH IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U TPOEKTOB
(hbU3UYEeCKOI HAIIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;
® - [IOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeSITeIbHOCTh;
e - 0TpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM Uncie (POPMYIHUPOBAThH UJIEH,
TOHSTHSA, TUTIOTE3BI O (PU3HMUECKUX OOBEKTAX U SIBJICHUSX;
® - OCO3HaHHE JACPUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (PU3UKH;
® - IUTAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUYECKUX 3HAHMIA;
® - CTpeMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBS3U IPUPO/IBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMUIA;
® - OLICHKA CBOUX JICUCTBUI C YUYETOM BIIUSIHUS HA OKPYXKAIOLLYIO CPEAY, BOZMOXKHBIX
I00ATBHBIX TTOCIIEICTBHA.
METANPEJIMETHBIE PE3YJIbTATBI
B pe3ynbpTaTe ocBoeHHS MporpaMmMbl 0 GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs Y
oOyudarotierocst OyayT chopMUpPOBaHBI MeTaNpeIMeTHbIE Pe3yJibTaThl, BKIIOUAIOIINE
MMO3HABATEJIbHBIC YHUBEPCAIbHBIC yUeOHbIE IEUCTBHUS, KOMMYHUKATHBHBIC YHUBEPCATHHBIC
y4eOHbIe JeHCTBHSI, PETYJISITUBHBIE YHUBEPCAbHbBIE YIeOHBIE JEHCTBUS.
Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

o BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

. yCTaHABIMBATh CYIIECTBEHHBIN MIPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS I 0000IIEeHUS U
CpaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (paKTaxX, JaHHBIX U
HaOJI0IEHUSAX, OTHOCALINXCS K (PU3NUECKUM SBIICHUSM;

. BBISIBJISTH PUYMHHO-CIIEICTBEHHBIE CBS3H MPU U3yUYECHUN (PU3NYECKUX SBJICHUN U

MpoNLEeCCOB, ACJaThb BBIBOJbI C UCIIOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKqueHHﬁ, BbIIBUI'aTh T'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘I€CKI/IX BCJIIMYHH,



J CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHOH (pU3NUecKoi 3aqauu (CpaBHEHUE
HECKOJIbKUX BAPHAHTOB PELICHUS, BEIOOP HanboIee MOAXOAAIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBaTebcKue IeiicTBUS:

. HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHMS;

. MPOBOJIUTH 110 CAMOCTOATEIBHO COCTABIICHHOMY IUIaHY OIIBIT, HECTIOXKHBIN (PU3NUECKUi
9KCHEPUMEHT, HEOOJIbIIIOE UCCIIE0BAaHUE (PU3UUECKOTO SBICHUS;

. OLIEHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTb MUH(OPMALIHIO, IOJTYUYEHHYIO B XO/I€
HCCIIEA0BAHUS I SKCIIEPUMEHTA;

. CaMOCTOSITENTbHO (hOPMYITHPOBATh 00OOIIEHNUS M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIIE0BAHMS;

. IIPOrHO3UPOBATh BO3MOKHOE JlajibHENIIIEe pa3BUTHE (PU3HMUECKUX IIPOLIECCOB, A TAKKE

BBIIBUTATh IPEINOJI0KEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

J IPUMEHSATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIPOCHI IIPH ITOMCKE U 0TOOpE
MH(OpMaLUY WM JaHHBIX C YYETOM IpeI0KeHHON yueOHoM (u3nyeckoi 3aiaum;

J aHAJIM3UPOBATh, CUCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

J CaMOCTOSITENTFHO BEIOMPATH ONTUMAIILHYIO (hOpMY TIpeCTaBIeHUS HHPOPMALIUU 1
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMU, TuarpaMMaMu, HHOM rpadukoil u
X KOMOMHAIUSIMU.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

J B X0/i€ 00CyX/1eHUs! y4eOHOro MaTepHaia, pe3yibTaToB Ja00paTOPHbBIX PadbOT U
MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYLIECTBY 00CYk/1aeMOIl TEMbI U BHICKa3bIBATh UIEH,
HalleJICHHbIE Ha pelIeHHUe 3a/1auu U MojAepKaHue 0IaroxenaTeIbHOCTH O0IEHM S,

o COIIOCTABJIATH CBOU CYXJIECHHUS C CYKICHUSMH IPYIMX yYaCTHUKOB JHMAJIOTa,
OoOHapyXUBaTh pPa3InYMe U CXOACTBO MO3UIIHIA;

J BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

J MyOJIUYHO MPECTABIATh PE3YJIbTAThl BBINOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCrIepuMeHTa, UCCIeI0OBaHUs, IPOEKTA);

J MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaH/IHON U UHIUBUIYaIbHOU pabOTHI IpU
peleHNH KOHKPETHON (PU3NUecKOoil poOieMbl;

o IIPUHUMATD LIEJIM COBMECTHON JESATEIbHOCTH, OPIraHU30BBIBATh ACHCTBHUS 110 €€

JTOCTHKEHHUIO: PACTIPEACTSATh POJIH, 00CY /1aTh MPOIECCHI M PE3YJIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

° BBIINIOJIHATH CBOIO 4aCTb pa6OTBI, AOCTHUTasd KaUCCTBCHHOI'O PE3YyJIbTATa IO CBOCMY
HAIpaBJICHHUIO U KOOPAHUHUPYSA CBOU )IGfICTBI/ISI C JpYTUMHU YWICHAMHU KOMAaHbI;
L OLCHUBATh KAYCCTBO CBOCT'O BKJIaJla B O6H.[PII>1 MMPOAYKT IO KPUTEPHUAM, CAMOCTOATCIBHO

chOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE e CTBHSA

Camoopranuzanus:

o BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOIIHNX ISl PeLICHUS
(bu3nUecKrX 3HAHUI;

o OPUEHTUPOBATHLCS B PA3IMIHBIX ITOAX0/IaX MPUHATHS PEIICHUH (MHIUBHIyaIbHOE,
MIPUHSITHE PEIIeHUs B TPYIINE, IPUHATHE PEUICHUH TPYIIIOif);

J CaMOCTOSITENTFHO COCTABIISITh aJITOPUTM PelIeHUs] GU3NIECKON 3a/1auyl WU TJIaHa
MCCIIEIOBAHMS ¢ YYETOM MUMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeaaraéMble BApUaHThl PEILICHUH;

. JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH HHTEIEKT:

o JaBaTh aJIEKBATHYIO OIICHKY CUTYaIllMH U TIpeJIaraTh IiaH e€ N3MCHCHHUS,



. OOBSICHATH IPUYMHBI JOCTHKEHUS (HETOCTUKEHHUSI) pE3yIbTaTOB JICATEIILHOCTH, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY;

J BHOCUTBH KOPPEKTHUBHI B JICITEIBHOCTD (B TOM YHUCIIE B XOJI BBIITOTHEHHUS (PU3NIECKOTO
MCCIIEJOBAaHMS WIIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATEIILCTB, N3MEHUBIINXCS CUTYAIHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

J OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIA U YCIOBUSIM;
. CTaBUTH ce€0s1 HA MECTO JIPYTOT0 YEIOBEKA B XOJI€ CTIIOpa WITU JIUCKYCCHUU HAa HAYYHYIO
TEeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

J MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHur (HU3HUECKUX 3a7a4 WK B

YTBEP)KICHHUAX HA HAYYHbIE TEMBI 1 TAKOE XK€ IPaBO APYTOro.
MNPEIMETHBIE PE3YJIBTATbBI
K xoniy o0ydenus B 7 Kjacce peMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:
o UCIOJIb30BaTh MOHATUS: (PU3HUECKHE U XUMUYECKHUE SIBICHUS, HAOII0ICHUE,
IKCIEPUMEHT, MOJIETIb, THIIOTE3a, SANHUIIB (PU3UUECKUX BEITMYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSTHUS BellecTBa (TBEPI0E, KHUAKOE, Ta3000pa3HOE), MEXaHUUYECKOE IBUIKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHSI, paBHOICHCTBYIOIIAs CUJla,
nedopmarus (yrnpyrasi, naacTUuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;
o paznuyath siBneHus (qudy3us, TEII0BOE IBUKEHUE YaCTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBM)KEHUE, HHEPIUS, B3AUMOJICHCTBUE Tell, pABHOBECHE TBEPIBIX
TEJN € 3aKPEIJIEHHON OChIO BpallleHMs], llepeiada JaBIeHUs TBEPABIMU TeJIaMU, KUIKOCTSIMU U
razamu, arMocepHoOe J1aBlieHUE, IJIaBaHUE TeJl, IPEBPALCHUS MEXaHUYECKOM SHEPTUN) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIUX JJTAHHOE
buznuecKoe sBICHUE;
. pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PM3NUECKUX SBJICHUN B OKpPY’KaloOIlleM MHpE, B
TOM YHcie (PU3MUYECKHE SBJICHUS B IPUPOE: IPUMEPHI IBMXKEHUS C Pa3INYHBIMHA CKOPOCTSMH B
KUBOW M HEXXMBOH NMPHUPOJIE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, BIHSHHUE
aTMoc(hepHOro JaBiIeHMs Ha )KUBOM OpraHu3M, IIaBaHUE PbIO, pplyaru B Tejle YeJI0BeKa, Mpu
ATOM NEPEBOANTH MPAKTHUECKYIO 33/1a4y B Y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOIICTBA
(mpu3HaKku) PU3HUECKUX SIBICHUN;
o OIMCHIBATh M3yUYCHHBIE CBOMCTBA TeJ U (PM3NYECKHE SBICHUS, HCIIONB3Ysl (pru3nueckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEILECTBA, BPEMs, IyTh, CKOPOCTb, CPE/IHSAS CKOPOCTH,
CUJIa yIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHJIa TPEHUs, AaBlieHue (TBEPAOIO Tena, KUJIKOCTH,
rasa), BBITAJIKMBAIOIIAs CHUJIa, MEXaHMUECKasi paboTa, MOLTHOCTb, IJIEYO CHIIbI, MOMEHT CHUJIBI,
KO3 QHUIIMEHT MMOJIE3HOTO JACHCTBUS MEXaHU3MOB, KWHETHYECKAast U TIOTCHIIMAIbHAS DHEPT U ),
IpY ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3yEeMbIX BEJIMYHMH, UX
0003HaUCHHSI U €TUHUIIBI (PU3HMUECKUX BEIMYHH, HAXOUTH (DOPMYJIBI, CBSI3BIBAIOIIIE JTAHHYIO
($U3MUECKyI0 BETUUHHY C IPYTUMHU BEIMYHMHAMH, CTPOUTH I'pauKH U3yUEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEIIMYNH;
o XapaKkTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBJICHUS U MTPOLIECCHI, UCTIOIb3YS MpaBuia
CJIO’KEHUS cuJI (BIOJIb OHOM MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, IpaBuiIo
paBHOBecHs pplyara (6J10Ka), «30JI0TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUUECKOMN
SHEPIHUH, IPH 3TOM JaBATh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTeMaTUYECKOE BhIPAKEHUE;
o OOBACHATH GU3NYECKUE SIBICHUS, TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIMi TPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHO-CIIE/ICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JJOTHYECKUX IIaroB ¢ OMOPOil Ha 1—2 M3y4EeHHBIX CBOMCTBA
¢du3nUecKux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;
o pematb pacuéTHble 3aauu B 1—2 AeWCTBUS, UCIOJB3YsI 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIONIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE aHallM3a yCIIOBUS 3aJ]au 3alKChIBaTh
KpaTKoe YCJIOBHUE, MOJICTABIATH PU3NUECKUE BETUUYUHBI B ()OPMYJIBI M IPOBOIUTH PACUETHI,



HAXOJUTh CIIPAaBOYHBIEC JJAHHBIE, HEOOXOAUMBIE JUIsl pEIICHUs 3a/1a4, OL[CHUBATh PEATUCTUYHOCTh
MOJTy9eHHOW (PU3NUECKON BETHUNHBI,

. pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB,
B ONMCAHNUHU UCCIIEJOBAHMSI BBIAEIATH IPOBEPSAEMOE IIPEII0JIOKEHNE (TUIIOTE3Y), pa3IndaTh U
MHTEPIPETUPOBATH MOTYUYSHHBIN pe3yIbTaT, HAXOAUTh OIIUOKU B XOJI€ OMBITA, JIeJaTh BHIBOIBI
I10 €T0 pe3yJIbTaTaM;

. MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten: GOpMYIUPOBATH IPOBEPsieMble PEIION0KEHUs, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

. BBINOJIHATH MPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00b&EMa, CHIIbI U
TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBLIX MPUOOPOB, 3aITUCHIBATH TOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOJIUTH UCCIIEOBAHUE 3aBHCUMOCTH OJHON (PM3MYECKON BETMYUHBI OT IPYTOil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCIMOCTH IYTH PABHOMEPHO JBHKYIIETOCS Tela OT
BPEMEHU JIBUKCHHUS TeJla, CUIIBI TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00paboTKu
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CUJIbl TPEHUS OT IUIOIIAIA COIPUKOCHOBEHUS TEN, CUJIBI
YOPYTOCTH OT YJUIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
TeNa U OT MJIOTHOCTH XKUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH Tella, OT IITyOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH TUIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHUU yU€OHOTO UCCIIEIOBaHMS, COOMPATh YCTAHOBKY U BBITIOJTHSThH
U3MEpEHHUs, cIeays IPeI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl IOJy4EHHOMN
3aBHCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOIUIl ¥ rpaduKoB, nenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITHMUNH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBICHUE BO3AyXa, BEITAIKUBAIOIIAS
cuJa, IEUCTBYIOINIAs HAa MOTPYXKEHHOE B )KUIKOCTH TEJI0, KOA(PPUIIUEHT MOJIE3HOTO ACHCTBUSA
MPOCTBIX MEXAHU3MOB), CIIEAYs MIPEIT0KEHHOW HHCTPYKIIUU: TIPU BHITIOTHEHUH U3MEPEHUN
coOuparh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE UCKOMOM BEIMUYNHBI,

o co0IroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
00opya0OBaHUEM;
. yKa3bIBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,

TEPMOMETP, AMHAMOMETP, COOOIAOIIUECS COCY IbI, 0apOMETp, pbluar, MOABUKHBINA 1
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

o XapaKTepu30BaTh MPUHIUIIBI AIEHCTBHS U3YYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOICTB
C ONOpOM Ha WX OMMCaHUs (B TOM YHUCIIE: TOIIUITHUKH, YCTPOHCTBO BOJIONIPOBO/A,
THJIPABINYECKUH MPecc, MAaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, apPEOMETP), UCIIONIb3Ys
3HaHUS O CBOMCTBaX (PU3NUECKUX SABJICHUNA U HEOOXOAMMbIe (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIHIO O MTPUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /7151 oOecrieueHus: 0€30MacHOCTH
pu 0OpalieHny ¢ NpubopamMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOJTIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY KaloIlel cpese;

. OCYILIECTBIATH OTOOP UCTOUHUKOB MH(opMaruu B IHTepHETE B COOTBETCTBHUH C
3aJJaHHBIM MTOMCKOBBIM 3al[POCOM, Ha OCHOBE UMEIONINXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HH(OPMAIINIO, KOTOPAs ABJSIETCS MPOTUBOPEUMBOM HITH
MOJKET OBITh HEJIOCTOBEPHOM;

o UCIOJIb30BATh NP BBINOIHEHNUH YUEOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($u3MUecKOro conepkaHus, CpaBOYHbIe MaTepHabl, pecypchl ceTi MHTepHeT, BiIaleTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMU U3 OJHOM 3HaKOBOM
CUCTEMBI B IpYTYIO;

o co3J1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaLuK (pU3MUECKOro CoAepKaHus, B TOM YHUCIIE yOJINYHO JeaTh KpaTKUe



COO0O0ILIEHNUs O pe3yJIbTaTaxX MPOEKTOB WIIM YUeOHBIX HCCIEA0BaHUMN, P ITOM I'PAMOTHO
MCIIOJIb30BaTh U3YYCHHBIN MOHATHIHBIN ammapaT Kypca QU3UKH, COMPOBOXKAATH BBICTYIIJICHHE
MpE3EHTALNECH;

o IIPH BBITIOJIHEHUH YUEOHBIX TPOEKTOB U HCCIEAOBAaHUN paclpeesaTh 00sS3aHHOCTH B
IpyIIE B COOTBETCTBUHU C MIOCTABICHHBIMU 3a]auaMu, CJICAUTD 3a BBHIIIOJIHEHUEM IJIaHA
JIEMCTBUM, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B JESATEIHHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHIity oOy4yenus B 8 Kj1acce peIMETHBIC PE3yJIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHHI:

o MCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHUE aTOMOB U
MOJICKYJI, arperaTHhIE COCTOSIHUS BEIECTBA, KPUCTAILUTHIECKUE U aMOp(HBIE Tela, HACHIIEHHBIH
Y HEHACBIIICHHBIH Map, BIaXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS SHEPIHsl, TEIJIOBOM
JIBUTATENb, YJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsijl, IEKTPUIECKOE MMOJIE, MPOBOAHUKU U
TURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

o pasnuyath SBICHUS (TEIUIOBOE pacIIUpEeHHe U CxKaTHe, TEIUIonepeada, TemioBoe
paBHOBECHE, CMauYMBaHUE, KaTWJUISIPHBIE SIBJICHUS, UCTIAPEHUE, KOHACHCAIHS, TUIABJICHHE,
KpucTayu3anus (0TBepAeBaHue), KUMeHHe, Teronepeaayda (TermionpoBoIHOCTb, KOHBEKIIHS,
U3IIyYCHHE), SJICKTPU3ALIUS TEJl, B3AaUMOJICHCTBHE 3apsiI0B, IEHCTBUS SJEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHH€e, B3aMMO/JICIICTBIE MAarHUTOB, ACHCTBHE MAarHUTHOT'O TIOJISl HA MPOBOTHUK C
TOKOM, DJICKTPOMArHUTHAsI MHYKIIKS ) TI0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PUZNYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSIBICHNE U3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B
TOM 4YHUCIIe (PU3UIECKHE SIBIICHUS B TIPUPO/IC: TIOBEPXHOCTHOE HATSHKCHHUE U KalMJUIIPHBIC
SBIICHUS B IPUPOJIE, KPUCTAJIBI B Ipupoe, u3nydenue ColHia, 3aMmep3aHie BoJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, SJICKTPUICCKUE SIBJICHUS B
atMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0JIE 3eMIIH, Apei( MOI0COoB,
POJIb MAaTHUTHOTO TIOJIS JIJIS1 KU3HH Ha 3eMJIe, MOJSIPHOE CUSIHUE, TIPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B yUeOHYI0, BBIIETAThH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3HMUECKHUX
SIBIICHHI,

. OMHCHIBATh N3YYCHHBIC CBOMCTBA TE M (PU3MUECKHUE SIBJICHUS, UCTIOJIb3YS (PU3HUECKHIE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPT U, KOJTUYECTBO TEIUIOTHI, yAEIbHAS TEINIOEMKOCTh
BEIIIECTBA, y/IeJIbHAs TEIUIOTA TUIABJICHUSI, YISIbHAs TEIUIOTa MapooOpa3oBaHus, yaeIbHas
TEIJIOTa CTOPaHUs TOILTUBA, KOI(DPHUIIMEHT MOJIE3HOTO AeWCTBUS TEIUIOBOI MAITUHBL,
OTHOCHUTEJIbHAS BIIAYKHOCTh BO3/IyXa, AIEKTPUUECKUH 3apsi/l, CHJIa TOKa, DIIEKTPHUIECKOE
HanpsDKEHUE, COMPOTUBIICHHUE MTPOBOAHMKA, YACIbHOE COMPOTUBICHHE BellecTBa, paboTa u
MOIIHOCTB AJIEKTPUIECKOTO TOKA), PY ONMUCAHUHU TTPABUIIHLHO TPAKTOBATh (PU3NUECKUIA CMBICTT
UCIIONIE3YEMBIX BEIMYUH, 0003HAUCHUS U eIMHUIIBI (DU3UUYECKUX BEIIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEITMYUHAMU, CTPOUTD TpapuKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYUNH;

. XapaKkTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YS
OCHOBHBIE€ TTOJIOKEHUS MOJIEKYJISIPHO-KMHETHIECKON TEOPUU CTPOSHHUS BEIECTBA, MPUHIIUIL
CYTEepPIO3UIINH MO (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsiia, 3akoH Oma 11t
yJacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEHHUsI SHEPTHUH, TTPU ITOM J]aBaTh CJIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHYECKOE BHIPAKCHHE;

. OO0BSACHATH U3NYECKUE TPOIIECCHI M CBOMCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH MPUINHHOCIICICTBEHHBIE CBS3HU, CTPOUTH
00BsicHeHHE U3 1—2 JOTMYeCKUX IIaroB ¢ omopoi Ha 1—2 W3y4eHHBIX CBONCTBA PU3NIECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHbIE 3a7a49u B 2—3 NEUCTBUS, UCIIONB3YsI 3aKOHBI M ()OPMYJIBI,
CBsI3BIBAIOIIME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 3a]]a4d 3aMKChIBATh
KpaTKO€ YCJIOBUE, BBISABIIATH HEJOCTATOK JIaHHBIX JJISl PELICHUS 3a7auu, BBIOUPATh 3aKOHBI U



(bopMyIibl, HeOOXOAUMBIE IS €€ PEeLeHUs], IPOBOJUTH PACUETHI U CPABHUBATH [10JIy4EHHOE
3HaYeHHEe (PU3NIECKOHN BETMUMHBI C U3BECTHBIMU JTAHHBIMH;

o pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB,
MCIIOJIb3YS ONHMCAaHUE UCCIEA0BAHNS, BBIIEIATH IPOBEPIEMOE MPEATIOTI0KEHUE, OLICHUBATD
IIPABWJIBHOCTB IOPsIIKA IPOBEIECHUS UCCIICJOBAHMS, J€JIaTh BBIBOIBI,

o IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3HMUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanmuJUIIpHBIE SBJICHHS, 3aBUCUMOCTbD JJABJICHUS BO3/lyXa OT €ro 00bEMa, TeMIEpaTyphl,
CKOPOCTH IIPOLIECCa OCTBIBAHUS M HATPEBAHUS IIPU U3JIy4EHHUH OT LBETA U3JIy4arouien
(moryomaroieii) IOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPHI )KUJKOCTH U
ioniaau €€ MOBEPXHOCTH, MEKTPU3ALHNS TEI U B3aUMOICHCTBHUE IIEKTPUYECKUX 3apsI0B,
B3aMMOJIEMCTBHE ITOCTOSHHBIX MarHUTOB, BU3yaJIN3allisl MAarHUTHBIX [10JIEH TIOCTOSTHHBIX
MarHuTOB, I€HCTBUS MarHUTHOTO T0JIS HA POBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,
CBOICTBa 3JIEKTPOABUTATENS IOCTOSIHHOIO TOKA): (POPMYIMPOBATH NPOBEPSIEMbIE
IPENONI0XKEHUs, COOUPATh YCTAaHOBKY M3 NMPEITI0KEHHOT0 000py10BaHUs, OUCHIBATb X0/
OTIBITa U (POPMYJIMPOBATH BHIBOJIBI,

o BBITIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENILHOM BIIaXXHOCTU BO3/yXa,
CHJIBI TOKA, HANPSKEHUs C UCIIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB U JAaTUYMKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUI ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOrPEIIHOCTH;
. MIPOBOJIUTH UCCIIEOBAaHUE 3aBHCUMOCTH OJHON (PM3MUECKON BETMYUHBI OT JIPYTOil ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHUS IPOBOJHUKA OT €T0
JUIMHBI, IJIOLAAH [TOIEPEYHOI0 CEYEHHUS U yI€IbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOAHUKA,
CHJIBI TOKA, UAYLIETO Yepe3 MPOBOIHUK, OT HAIIPSDKEHUS Ha IPOBOJIHUKE, UCCIIEIOBAHNE
I0CJIE0BATENIBHOIO U NApaJIJIEIbHOIO COEAMHEHUI IPOBOIHUKOB): IIAHUPOBATh
UCCIIeIOBaHUEe, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, CIeLysl IPeJI0KEHHOMY ILJIaHy,
(buKcHpoBaTh pe3yJIbTaThl MOJYUYEHHOM 3aBUCMOCTH B BUE TaOJIUIl U TpapUKOB, 1€TaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHMS;

o IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJTMUUH (yAeIbHAas TEIIIOEMKOCTh
BEIIIECTBA, CONPOTUBJIEHNE MPOBOAHMKA, Pa00Ta U MOLTHOCTh YJEKTPUUECKOT0 TOKA):
IUITAHUPOBATh U3MEPEHUs], COOUPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEAT0OKEHHON
MHCTPYKLHUH, U BBIYUCIISATH 3HAUCHUE BETUYHHBI;

o co0JIroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
00opyaOBaHUEM;
. XapaKTepu30BaTh MPUHIUIIBI IEHCTBHS U3YYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOICTB

C OIOPOH Ha UX ONMHUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMETP, IapoBast
TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIEKTPUUECKON IHEPTUH, FITEKTPOOCBETUTENILHBIE
puOOpbI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), ANEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHuT, 3JEKTPOABUIATEb IOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBAaX
buznyecKux sIBICHUN U HEOOXO0IUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh POCTble TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI 110
CXE€MaM U CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, IBUTATEb BHYTPEHHETO CTOPAHUs, JIEKTPOCKOII, PEOCTAT), COCTABIISITh CXEMBI
AIIEKTPUYECKHUX LIENEH C MMOCNIeI0BATEIbHBIM U NTapalieIbHbIM COETUHEHUEM JIEMEHTOB,
pasnnyas ycJIoBHbIe 0003HAUEHUS 2JIEMEHTOB JIEKTPHUECKUX IIeTIeH;

o MIPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIKIO O TPUMEPAX) MPAKTUYECKOTO
MCIOJIb30BaHus (PM3UYECKUX 3HAHUI B MOBCEAHEBHON KHU3HU 7151 o0ecrieueHus: 0e30MacHOCTH
npu o0paleHnu ¢ MpudopaMy U TEXHUYECKUMH YCTPONHCTBAMU, COXPAHEHHUS 3I0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY KaloOIIel cpese;

o OCYILECTBIIATh MOUCK MH(pOpMaIK prusnyeckoro cogepkanus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUN U IIyTEM CpPaBHEHUS JONOJIHUTEIbHBIX HCTOUHHUKOB BBIIEIATh
MH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

o UCIOJIb30BATh MPH BBIIOIHEHNH YUEOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
($u3MUeCKOro conepkaHus, CpaBOYHbIe MaTepHabl, pecypchl ceTi HTepHET, BiIaeTh



npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, IPeoOpa3zoBaHus HHPOPMAIIUK U3 OTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

o co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIEHUs, 0000mmIast
WH(OPMAIINIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO COJCPIKAHUS, B TOM YHCIIE MyOINIHO
MIPEACTABIISITh PE3YyJIbTAThl MPOSKTHON WJIM MCCIIEIOBATEIBCKON AEATEILHOCTH, IPH ATOM
rPaMOTHO MCIOJIB30BaTh U3YUYCHHBIN MOHATHIHBIN ammapaT Kypca GU3UKH, COIPOBOKIATH
BBICTYTIJICHHUE TTPE3CHTAINCH;

° P BBITIOJHEHUN YY€OHBIX POSKTOB U UCCIICIOBAHUHN (PU3NUECKHUX MTPOIIECCOB
pacmpeaensaTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABIICHHBIMH 3a/Ia4aMH, CIICTUTh 32
BBITIOJIHEHHEM TIaHA JISHCTBUNA U KOPPEKTUPOBATh €T0, aICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIAJ] B ICATEIHbHOCTh TPYIIIEI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISS
TOTOBHOCTB paspeniaTh KOH(IUKTHI.

K koHIty 00y4enus B 9 Kjacce MpeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

° HCIIOJIb30BaTh MOHATHS: CHCTEMa OTCUETa, MaTepraabHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JABMKCHUS, Acopmarius (ynpyras, IiiacTudeckas), TpeHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPETrpy3KH, IIEHTP TSHKECTH, a0COIIOTHO
TBEPIOE TEJIO, IIEHTP TSHKECTH TBEPAOTO TEJIa, pABHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, HH(PaA3BYK U YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJla 3IEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIICKTPhI HCITyCKaHUS M MOTJIONICHUs, allb(da, OeTa- u
ramMma-u3JIy4eHus, U30TOIbI, epHas YHEPTeTHKA;

° pasnuuaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEHHOE IBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIYKEHUE, CBOOOTHOE TIAJICHHE T, PABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMO/JICHCTBHE TEJ, PEaKTUBHOE JBUKECHHE, KOIeOaTeIbHOE
JIBIDKEHUE (3aTyXarolue U BEIHYKIEHHbIE KOJIe0aHUs ), PE30HAHC, BOJIHOBOE JIBUKECHHE,
OTpakeHHE 3BYKa, MPSIMOIUHEIHOE pacIIpOCTpaHEeHHEe, OTPaKEHUE U MPETIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCJIOr0 CBETA B CIIEKTP U CIIOKCHHUE
CIEKTPaJIbHBIX [[BETOB, TUCTIEPCHUS CBETA, €CTECTBEHHAS PaJO0AKTUBHOCTH, BOSHUKHOBEHHE
JUHEHYATOr0 CIIeKTpa U3TYUCHHS ) TI0 OITUCAHHIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PUZNYECKOE SIBIICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3UUECKUX SIBJICHUN B OKPYXKarolieM Mupe (B
TOM YHuCIe (PU3UIECKHE SIBIICHUS B TIPUPO/IC: TPUIIMBEI U OTIUBBI, JBMKCHHE TuTaHeT COTHEUHOM
CUCTEMBI, pEaKTUBHOE JIBIKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUUECKHIE BOJIHBI, IlyHAMH, 9XO0, IIBETA TEJI, ONTUYECKUE SIBJICHUS B
npupojie, OUOIOTHUECKOe NeHCTBUE BUANMOrO, YIBTPa(QHOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYEHUH, €CTECTBEHHBIA PaIMOAKTUBHBIA (DOH, KOCMUYECKHUE JTyUH, PATHOAKTHBHOE
U3ITyYeHUE MPUPOTHBIX MUHEPAJIOB, IEWCTBUE PAIMOAKTUBHBIX U3TYYCHH Ha OPraHU3M
YEJI0BEKa), MPU ATOM TMEPEBOIUTH MPAKTUUECKYIO 3a7a9y B y4€OHYIO0, BBIACISTH CYIIECTBEHHbBIS
CBOIicTBa (MpU3HAKK) PUINIECKUX SBICHUI;

° OIHCHIBATh U3yUYEHHBIC CBOMCTBA Tel U (PU3NUECKHE SIBICHUS, UCTIONb3Ysl (pU3ndeckue
BEJIMYMHEI (CPEIHSST 1 MTHOBEHHAs! CKOPOCTh TeJjla MPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE,
nepeMenieHue, My Th, yraoBas CKOPOCTh, CHIIa TPEHHUS, CHJIa YIIPYTOCTH, CUJIA TSKECTH,
YCKOpEHHE CBOOOTHOTO MaJCHUs, BEC TeJa, UMITYJIbC TEJa, UMITYJIbC CHIIBI, MEXaHUYECKast
paboTa U MOIIHOCTb, MOTEHIIMATBHAS YHEPTHsI TeJa, MOJIHATOTO HaJl TOBEPXHOCTHIO 3eMITH,
MOTCHIMAbHAS SHEPTHUS C)KATOMN MPY>KUHBI, KHHETHYECKast YHEPT U, ITOJTHAS MEXaHHIeCKast
SHEPrus, MePUOJI U YaCToTa KoeOaHuH, ITMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOPOCTh CBETA, MMOKAa3aTe b MPEIIOMJICHUS CPEJIbl), PYU OMUCAHUHU TTPABUIILHO TPAKTOBATH
(bU3HYECKUI CMBICIT UCIIOJIb3YEeMbIX BeJTMYHH, 0003HAUYCHUS U €AUHULIBI (PU3UIECKUX BEIHUMH,
HaxOoJIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTHUMH BEIHYUHAMH,
CTPOUTH TpapUKU U3YUCHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEIHUNH;

° XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCIIONB3YS 3aKOH
COXpaHEHHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHUSI, PUHIIUATI CYNEPIIO3UITUN CHIT, IPUHITATI



oTHOcuTenbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI
OTpa)XEHUsI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiI0BOT0 U MACCOBOT'O YUCEII IIPU
AJIEPHBIX PEAKIUAX, IPH STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHUE;

o OOBSICHATH (PU3UUECKUE TPOLIECCHI M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaluit
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTD
00BbsICHEHHE U3 2—3 JIOTHYECKHUX II1ar0B C OMOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pelars pacyéTHbIE 3a7a4u (ONHUparOLINeCs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YS
3aKOHBI ¥ (POPMYJIbI, CBS3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAN3a yCIOBUS 3a7auu
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIONINE UM N30BITOYHBIC TaHHBIE, BEIOUPATh
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JIJISl PELICHHS], IPOBOJUTH PACUEThI U OILICHUBATD
PEATUCTUYHOCTD MOJTyYEHHOTO 3HaUeHHs (PU3MUECKON BEIIMIHMHEI,

o pacro3HaBarh MpoOJIEeMbl, KOTOPBIE MOXKHO PEIIUTH IPU MOMOIIH (PU3NIECKUX METOJIOB,
UCIIOJIB3YS ONHCAaHUE UCCIEA0BAHNUS, BBIICIATH MPOBEPAEMOE MPEATOTI0KEHUE, OIICHUBATD
IPABUJIBHOCTD MOPSsIJIKA IPOBEJIEHUS UCCIIEJOBAHMUS, JI€JIaTh BBIBO/IbI, UHTEPIIPETUPOBATD
pe3yNIbTaThl HAOIIOICHUH U OIBITOB;

o MIPOBOAUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUHN WK (GU3NUYECKUX CBOHCTB Tell
(u3yuenue BToporo 3akoHa HploToHa, 3aKOHA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTb IIepUoa
KoJie0aHU# MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTATYIbl MJIBIX KOJICOaHUH, MPSMOJIMHEHHOE PACIIPOCTPAHCHHE CBETA, Pa3lIoKEeHUE OEIIOoro
CBETa B CIEKTP, U3yUCHUE CBOMCTB N300pa)KEHUS B TNIOCKOM 3€pKalie U CBOWCTB M300paKeHUS
npeaMeTa B coOuparolei InH3e, HaO0IeHNE CIUIOUTHBIX U IMHEHYaThIX CIIEKTPOB M3ITyUeHHS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO HA0Opa 000pyA0BaHUs, ONKCHIBATH X011
OTbITa U €r0 Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOJIBI;

. MIPOBOAUTD MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONPEesisl CpeiHee
3HaYeHHE U3MepsieMO BeIMYHMHBI ((POKYCHOE PAcCTOsSIHUE cOOMparoleil TMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

o MIPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH C UCIIOJIB30BAaHUEM
OPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBHXKEHUH Oe3
HA4yaJIbHOM CKOPOCTH, Mepuo/ia KouebaHnil MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTH YTJIa OTPAKEHHsI CBETa OT yTJjia MaJleHus ¥ yIJia IpeIoMIICHHS OT yTiia MajeHHs):
IUTAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTEIBHO COOUPATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIHIl U Tpa(UKOB, 1€1aTh BBIBOIbI
0 pe3yJIbTaTaM MCCIIE0BAHNUS;

o MIPOBOAUTH KOCBEHHbIE U3MepeHUsl GU3NUECKUX BETUUYHH (CPEIHSS CKOPOCTh U
YCKOpEHHUE TeJla PH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOIHOTO MaJIeHUS,
KECTKOCTh MPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUs, MeXaHn4yeckasi paboTa U MOITHOCTb,
4acTOTa M NMEepUO/I KOJIeOaHNH MaTeMaTUu4ecKoro 1 MPYKHUHHOTO MasTHUKOB, ONITHYECKAs CUJIa
coOuparo1iel JTUH3bL, PaIHOAKTUBHBIN (DOH): MIaHUPOBATH U3MEPEHHUS, COOUPATH
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHITH U3MEPEHUS, CIEAYS IPEIOKEHHON HHCTPYKLIUHY,
BBIUKCIISTH 3HAUEHNE BEIMUMHBI U aHAIU3UPOBATH MOTYUYEHHbIE PE3YIbTaThl C YUETOM 331aHHOMN
MOTPEIIHOCTH U3MEPEHUN;

o COOIOAATh MpaBUJIa TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;
L pas3invdaTb OCHOBHBIC IPU3HAKNU U3YUYCHHBIX CbI/ISI/I‘—IeCKI/IX MO,Z[eJ'IeI\/’I: MaTc€purajibHasa TOUKA,

a0COJIIOTHO TBEPJIO€ TEJI0, TOYCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAS JINH3a, INTaHEeTapHask MOJIEIb
aToma, HyKJIOHHasi MOJIEJIb ATOMHOTO $1]Ipa;

° XapaKTepU30BaTh MPUHITUIIBI JECHCTBHUS H3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOHCTB
C OTOPOM Ha MX OMHUCAHUs (B TOM YHCJIE: CHUAOMETP, JATYUKHU TIOJIOKEHUS, pACCTOSTHUS U
YCKOpPEHUSs, paKeTa, IXO0JIOT, OUKH, IEPUCKOII, (hOTOANapar, ONTUYECKUE CBETOBOIHI,



CIIEKTPOCKOII, TO3UMETp, Kamepa Buibcona), Mconb3ys 3HaHNS O CBOMCTBAX (U3MUECKUX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

o UCIOJIb30BATh CXEMBI M CXeMaTUYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTEIIBHBIX PUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PELICHUH yueOHO-
NPAaKTHYECKHX 33]1a4, ONITUYECKHE CXEMBI JUIsl TIOCTPOCHHS N300paKEHUH B IIJIOCKOM 3€pKajle u
coOuparoIe TMH3eE;

o MPUBOAUTH PUMEPHI (HAXOJUTH HHPOPMALIUIO O TPUMEPAX) PAKTUIECKOTO
UCTIONIb30BaHUs (PU3NYECKUX 3HAHUH B TOBCEIHEBHOM KHU3HU s 0OecTiedeHust 0e30MacHOCTH
npu o0palIeHny ¢ MpuOOpaMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3J0POBbS U
COOJTIOIEHUSI HOPM HKOJIOTMYECKOTO TIOBEICHHS B OKPYKAIOLIEH cpe/ie;

o OCYIIECTBIIATH MTOUCK MH(popManuy (uszndeckoro copepxanus B lHTepHete,
CaMOCTOSITENILHO (HOPMYITUPYSI IOMCKOBBIH 3a1poC, HAXOAUTH MYTH ONPEACTICHHS
JOCTOBEPHOCTH TOTY4E€HHOH MH(POPMAIIMK Ha OCHOBE UMEIOIMXCS 3HAHUH M JOTIOJTHUTEIIBHBIX
HCTOYHUKOB;

o WCIIOJIb30BATh TP BBHIIOJTHEHUHU YUCOHBIX 3aJaHHi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3IUecKOTo coaep KaHusl, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTn VIHTepHeT, Bi1ajeTh
npruéMamM# KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAILIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

o co371aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE HH(POPMAINH U3
HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHUS, ITyOJIMIHO MPEICTABIAT PE3yJIbTaThI
IPOEKTHON MJIM UCCIIE0BATEIBCKOM NS TENbHOCTH, TIPH TOM IPaMOTHO HCIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszena GU3uKd | COPOBOXKIATh BBICTYIICHHE
npe3eHTanuel ¢ yaéToM 0COOCHHOCTEH ay JUTOPHUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE 7 KJIACC

Konmuectso yacoB

Ne HaumeHnoBanwue pa3iesioB U Te€M MPOrPaMMBbI Koutponshble  IIpakTHueckue OnexTpoHHbIe (LH(POBbIC)
n/m Bcero 00pasoBaTebHBIC PECYPCHI
paboThl paboThI
Paznen 1. ®usuka u e€ poJib B MO3HAHUU OKPYIKAIOILIET0 MUPa
1.1 ®dusuka - Hayka o IpuUpoze 2 Bbu6moreka [JOK
https://m.edsoo.ru/7f416194
1.2 DOuU3NYECKUEe BETUYNHBI 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznen 2. IlepBoHauaabHbIE CBEJCHHS O CTPOCHHUH BEIIECTBA
2.1 CrtpoeHue BemiecTra 1 bubmuoreka [IOK
https://m.edsoo.ru/7f416194
2.2 JIBM>KeHue U B3aUMOJICMICTBUE YACTUI[ BENIECTBA 2 1 bubnuoreka [{OK
https://m.edsoo.ru/7f416194
23 ArperatHble COCTOSIHUS BEILIECTBA 2 bubnmnorexa [JOK
https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Pazpgen 3. JIBmkeHre v B3aUMOACHCTBUE T
3.1 MexaHHu4ecKoe IBIKEHIE 3 but6mmorexa [IOK
https://m.edsoo.ru/7f416194
32 WNuepuus, Macca, INIOTHOCTH 4 1 bubnunorexa LIOK
https://m.edsoo.ru/7f416194
3.3 Cuia. Bune! cun 14 1 2 but6mmorekxa [IOK
https://m.edsoo.ru/7f416194
Ntoro no pazgeny 21

Paznen 4. /laBnenue TBEPABIX TeN, )KUAKOCTENU U ra30B
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4.1 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmoreka [JOK
TeJaMH, >KUIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KuIKOCTH 5 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 ATMocdepHOe TaBIeHHE 6 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
4.4 JlelicTBuE ®HUJKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubmuorexa [IOK
HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 5. PaGota 1 MOIITHOCTh. DHEPrUs
5.1 PabGora 1 MomHOCTH 3 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
53 Mexanudeckas dHEpIrus 4 2 bubmuoteka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 5
O0111ee KOJIMYECTBO YacOB IO MPOTpamMme 70 13
TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC
KonmuectBo yacoB
e HaumenoBaunue pa3acioB U TEM OpOrpaMMbI KOHTpOJ'II)HBIe HpaKTPIquKHe SHGKTpOHHBIe (an)pOBHe)
/1 Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI
Pazgen 1. TemoBrle ABICHUA
1.1 CtpoeHue u CBOICTBA BEIECTBA 7 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TenmoBbie TPOIECCHI 21 5 but6mmoreka [IOK

https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

28

Paznen 2. DnexkTpuyeckue 1 MarHUTHBIC SIBJICHUS

2.1 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela U UX 7 1 Bbu6muotexa [JOK
B3anUMOJENCTBUE https://m.edsoo.ru/7{4181ce
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 9 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SBJICHUS 6 1 2 bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMaroHuTHast MHIYKIUs 4 bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 5
OO111ee KOJIMYECTBO YacOB IO MPOrpamMme 70 4 17
TEMATHYECKOE INTIAHUPOBAHHUE 9 KJIACC
Ne HaumeHnoBaHnue pa3iesioB U TeM IPOrpaMMbl KonuuectBo yacos DneKkTpoHHbIE (IU(PPOBLIL)
n/m Bcero Kontposbasie  [IpakTnueckue 00pa3oBaTeNbHbIE PECyPCHI
paboThI paboThI
Pazgen 1. MexaHndeckue sIBICHUS
1.1 MexaHn4eCcKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnmnorexa LIOK
OTIMCaHMS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopetictBue Ten 20 1 3 but6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Paznen 2. Mexannueckue KoeOaHUs ¥ BOJHBI
2.1 MexaHn4ecKre KojaeOaHus 7 3 bubnunoteka LIOK

https://m.edsoo.ru/7f41a4a6
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22 MexaHnuecKue BOJHBIL. 3BYK 8 3 Bu6muotexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DnekTpoMarHuTHOE MoJIe ¥ SJIEKTPOMArHUTHBIE BOJHBI
3.1 DJIEKTPOMArHUTHOE T0JI€ U JIEKTPOMarHUTHbBIE 6 2 bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 6
Pasnen 4. CBeTOBEIE ABIIEHUA
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIun3bl 1 onTHuYeckue NpuOOpPbI 6 3 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue 6emoro cBera B CHEKTP 3 2 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBEIE ABIICHUSA
5.1 Hcnyckanue u norioneHrue cBeTa aroMoM 4 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sijipa 6 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakunu 7 1 bubanorexa [JOK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Paznen 6. IloBropurenbHO-00001IaI0ITHIT MOTYITh
6.1 [ToBTOpeHME U 06001IIEHUE COACPKAHUS Kypca 12 2 bubmmnoreka [JOK
dbusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 12
OO0r11ee KOJIMYECTBO YacoOB MO MPorpaMMe 105 27
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INOYPOYHOE IINIAHUPOBAHMUME 7 KJIACC

Ne KosmmuecTBo yacoB [ara DNeKTpOHHBIE U(POBBIE
o /;1 Tema ypoka Beero KonTponsheie  Ilpakrhueckue =~ HM3YUYCHHS — 00pasoBaTEeIBHBIC PECYpCHI
paboThI paboThI
1 ®du3nka — HaykKa O IPUPOJE. bubmumoreka [IOK
SBnenus npupobl. usndeckue 1 https://m.edsoo.ru/ff09f72a
SIBIICHUS
2 MexaHn4ecKue, TEIIOBEIC, bu6mmoreka [IOK
3JICKTPUUYCCKUE, MATHUTHBIC, 1 https://m.edsoo.ru/ff09f72a
CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 Du3nYECKUE BEIMYMHBI U UX 1 bubnuorexa [JOK
HU3MEPECHHE https://m.edsoo.ru/ff09f72a
4 Hsmepenue remneparypsl pu bubnnorexka [JOK
MOMOIIH JKUIKOCTHOTO TEpMOMETpa https://m.edsoo.ru/ff09f72a
Y JaT4YUKA TEMIIEPATyphl. Y pOK- 1 1
uccienoanue. JlabopaTtopHas
pabota Ne 1
5 Kaxk ¢usuka u npyrue ecTeCTBEHHbIE bubnuoteka [JOK
HAYKH U3y4aloT MPUPOJY. https://m.edsoo.ru/ff09f72a
EcrecTBeHHOHAaY4YHBIN METOT 1
no3HaHus. Onucanue GU3NIeCKux
SIBJIEHUH C IIOMOIILIO MOAEIEH
6 [TpoBepka runoTe3bl: TabHOCTh bubnuotexa [JOK
noJéra mapuka, MyIneHHOro https://m.edsoo.ru/ff09f72a
TOPU3OHTAILHO, TEM OOJIBIIIE, YEM 1 1
OoJIbIIIe BHICOTA ITyCKa. Y POK-
UCCIIE/IOBaHHE.
JlaGopatopHast paborta Ne 2
7 Crpoenue BemiectBa. OMbITHI, bubnmoreka [JOK
JTIOKa3BIBAIOIIUE JUCKPETHOE 1 https://m.edsoo.ru/ff09fe0a

CTPOCHHUC BCIICCTBA
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8 JIBM>KEHME YacTuUIl BEUIECTBA bubnmoreka [JOK
https://m.edsoo.ru/ff0a013e
9 OIIBITEL IO HAOJIFOAEHUTO TEILJIOBOrO bu6mmoreka [IOK
pacumpeHus ra3oB. Y pok- https://m.edsoo.ru/ff09f72a
uccienoanue. JlabopatopHas
paborta Ne 3
10 ArperaTHble COCTOSIHMSI BELLIECTBA bubmumoreka [IOK
https://m.edsoo.ru/ff09f72a
11 B3aumocBs3p MexX1y cBOMCTBaMU bu6mmoreka [IOK
BEIIIECTB B Pa3HBIX arperaTHbIX https://m.edsoo.ru/ff09f72a
COCTOSTHUSIX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHHI BOJbI
12 MexaHn4eckoe JBHKCHUE. bu6mmoreka [IOK
PaBHOMEpHOE U HEpaBHOMEPHOE https://m.edsoo.ru/ff09f72a
JIBUKCHHE
13 Ckopoctbs. EnuHHLIBI cCKOpOCTH bubnuoreka [IOK
https://m.edsoo.ru/ff09f72a
14 Pacuer nmyTu u BpeMeHU IBUKEHUSA bubnnorexka [JOK
https://m.edsoo.ru/ff09f72a
15 WNuepuus. 3aKkOH HHEPLMH. bubnuoreka [IOK
B3aumoneiicTBue Ten Kak npuyrHa https://m.edsoo.ru/ff09f72a
W3MEHEHHUS CKOPOCTH JIBHYKEHUS Tell
16 [InotHOCTH BemiecTBa. Pacuer maccel bubnmnoreka [JOK
U o0bema Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff09f72a
17 Onpenenenne MIOTHOCTH TBEPAOTO bubnuorexa [JOK
tena. JlJabopatopnas padora Ne 4 https://m.edsoo.ru/ff09f72a
18 Pemenne 3agau o teme «IMoTHOCTH bu6mmorexa [IOK
BEIIECTBA https://m.edsoo.ru/ff09f72a
19 Cuna. SIBnenue tsarorenus. Cuma bubmuoreka [JOK

TAXCECTH

https://m.edsoo.ru/ff09172a
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20 Cuita ynpyroctu. 3akoH ['yka bubnmoreka [JOK
https://m.edsoo.ru/ff09f72a
21 Bec tema. HeecomocTh bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a
22 Cuna TspKecTH Ha IpyIruX IUIaHeTax. bubmumorexa [IOK
®dusnueckue XapakTeprUCTUKH https://m.edsoo.ru/ff09f72a
IJIAHET
23 Hsmepenue cuit. lunamomeTp bubnuorexa [JOK
https://m.edsoo.ru/ff09f72a
24 N3yuyenue 3aBUCUMOCTH PACTSKEHUS bubnuoreka [IOK
(medopmanun) mpy>KUHBI OT https://m.edsoo.ru/ff09f72a
MPUIIOKEHHOU cuibl. JlabopaTopHas
pabora Ne 5
25 CBsi3b MEX]ly CUIJION TSKECTH U bu6mmoreka [IOK
Maccoii Tena. Bec Tena. Pemenune https://m.edsoo.ru/ff09f72a
3an1ad no Teme «Cuma TSKECTH»
26 CrnoxeHue IByX CHJI, HaIIPaBJIEHHbIX bubnuoreka [IOK
10 OAHOM MPSAMOIA. https://m.edsoo.ru/ff09f72a
PaBHOelCcCTBYIOIIIAsA CHIT
27 Pemrenue 3agay o teme bubmuorexa [JOK
«PaBHOIENCTBYOIIAs CHID» https://m.edsoo.ru/ff09f72a
28 TpeHue CKOJIbKEHHS U TPEHUE bubnnorexka [JOK
nokosi. TpeHue B mpupo/ie 1 TEXHUKE https://m.edsoo.ru/ff09f72a
29 H3ydyenue 3aBUCUMOCTH CHJIbI bubnmnoreka [JOK
TPEHMSI CKOJIbKEHUS OT CUJIBI https://m.edsoo.ru/ff09f72a
JABJICHUS U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEM.
JlaGoparophas pabota Ne 6
30 Pemenue 3agaq mo reMme «Bec Tenay bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a
31 Pemienue 3aau o remam bubmuoreka [JOK

«I"padnueckoe n300pakeHUE CHIDY,

https://m.edsoo.ru/ff09172a
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«Cunbiy, «PaBHOACHCTBYIOIIAS CHID)

32 MexaHnundeckoe ABMXeHUE. Macca, bubmuorexa [JOK
mI0THOCTh. Bec tena. ['paduueckoe https://m.edsoo.ru/ff09f72a
nu3zo0paxenue cui. CHIIb.

KoHnTtponbhas pabora Ne 1

33 Hasnenune. CriocoObl yMEHBIIIEHUS U bu6mmoreka [IOK
YBEJIUYEHUS IaBJICHUS https://m.edsoo.ru/ff09f72a

34 JlaBrenue ra3a. 3aBUCUMOCTD bu6mmoreka [IOK
JIaBJIEHM ra3a oT 00bEMa, https://m.edsoo.ru/ff09{72a
TEMIIEPATYPHI

35 Ilepenaua naBieHus: TBEPABIMU bubnuorexa [JOK
TeJNaMH, JKUAKOCTSAMH U ra3aMH. https://m.edsoo.ru/ff09{72a
3akoH [lackans

36 JlaBiaeHue B )XHMAKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JIEWCTBUEM CHIIBI https://m.edsoo.ru/ff09f72a
TSDKECTH

37 Pemenue 3anau o teme «JlaBnenue bubmuorexa [JOK
B KUJIKOCTH U Taze. 3akoH [lackasiy https://m.edsoo.ru/ff09f72a

38 Coobmaronmecs Cocyabl bu6mmoreka [IOK

https://m.edsoo.ru/ff09f72a

39 Bec Boznyxa. AtmocdepHoe bubnmnorexa [JOK
JIaBJIEHNE https://m.edsoo.ru/ff09f72a

40 Atmocdepa 3emn. [Ipuamasr bu6mmorexa [IOK
CYILIECTBOBAHUS BO3AYIIHON https://m.edsoo.ru/ff09f72a
000J109KkH 3eMitH. 3aBUCHUMOCTh
aTMoc(hepHOTo JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI

41 N3mepenue atmochepHoro bubmuorexa [JOK
nasienust. OneiT Toppuueniu https://m.edsoo.ru/ff09f72a

42 bapometp-anepouna. Atmocdeproe bubnuorexa [JOK
JABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff09f72a

43 ManowmeTtpsl. [TopiiaeBoit bubmuoreka [JOK
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JKUJIKOCTHBINA HAacocC

https://m.edsoo.ru/ff09f72a

44 I'mppasinueckuil npece bubmumoreka [IOK
https://m.edsoo.ru/ff09f72a
45 Penrenue 3amad mo reme bu6mmoreka [IOK
«ATMoc(hepHOe TaBIeHUE https://m.edsoo.ru/ff09f72a
46 JlelicTBUE )KUJIKOCTH U ra3a HA bubnmoreka [JOK
MOTPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff09f72a
ApxumenoBa cuia
47 OrnpezenieHne BhITATKUBAIONIEH bubnuorexa [JOK
CUJIBI, IEHCTBYIOIIEH Ha TeJo, https://m.edsoo.ru/ff09{72a
MOTPYKEHHOE B KHUJIKOCTb.
JlaboparopHas pabota Ne 7
48 HccnenoBanue 3aBUCUMOCTH Beca bubnuorexa [JOK
Teja B BOJIE OT 00bEMa https://m.edsoo.ru/ff09{72a
MOTPYKEHHOU B KHJIKOCTh YaCTH
tena. JlJabopatopHast pabota Ne 8
49 [LnaBanue Ten bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a
50 KonctpyupoBanue apeomerpa uiu bubnuoteka [JOK
KOHCTPYUPOBAHHE JIOAKH U https://m.edsoo.ru/ff09f72a
OIpeNIeNIEHNE €€ TPY30ITOIbEMHOCTH.
JlaGopatopHas pabora Ne 9
51 Pemenue 3agau no remam bubnmnoreka [JOK
«ITmaBanue cyoB. https://m.edsoo.ru/ff09f72a
BosznyxomnaBanuey, «/laBienue
TBEPJABIX T, KUJIKOCTEH U Ta30B)»
52 JlaBiieHME TBEPBIX T, )KUJIKOCTEN bubnuorexa [JOK
u razoB. KonTtponpsHas padora Ne 2 https://m.edsoo.ru/ff09f72a
53 Mexanunyeckas padota bubnmuorexa [JOK
https://m.edsoo.ru/ff09f72a
54 MomHocTh. EMUHUIBI MOIIHOCTH bubnmoreka [JOK

https://m.edsoo.ru/ff09172a
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55 Pacuér momHoCTH, pa3BuBaeMoi bubnmoreka [JOK
P TIOIbEME TI0 JIECTHHUIIE. Y POK- https://m.edsoo.ru/ff09f72a
uccnenoBanue. JlaboparopHas
pabora Ne 10
56 IIpocTeie MexaHu3Mbl. Peryar. bubnuorexa [JOK
PaBHOBecue cui Ha pbryare https://m.edsoo.ru/ff09f72a
57 HccnenoBanue yciaoBuid paBHOBECHS bubnmoreka [JOK
pblyara. Peruaru B TeXHuke, ObITY U https://m.edsoo.ru/ff09f72a
npupoe. JlabopaTopHas pabora Ne
11
58 Pemienue 3agad mo reMe «YCiI0BHUS bu6mmoreka [IOK
paBHOBECHSI phIyara https://m.edsoo.ru/ff09f72a
59 KoaddunmenT monesznoro neicTBus bubmmoreka [JOK
Mexanusma. M3mepenune KI1J] https://m.edsoo.ru/ff09f72a
HAKJIOHHOM INIOCKOCTH.
JlaGopatopHas pabora Ne 12
60 Pemenne 3amau no teme «Pabora, bu6mmoreka [IOK
MourHocTh, KIT/]» https://m.edsoo.ru/ff09f72a
61 Mexanuyeckas dHEpIus. bubnuoreka [IOK
Kunernueckas u noreHuanbHas https://m.edsoo.ru/ff09f72a
SHEprus
62 3aKOH COXpaHEHMsI MEXaHUUECKON bubnuoreka [IOK
SHEPTUU https://m.edsoo.ru/ff09f72a
63 DKCIMEPUMEHTAIBHOE OIPEICTICHUE bubnmuorexa [JOK
W3MEHEHUS KUHETUYECKOU U https://m.edsoo.ru/ff09f72a
MOTCHIINATBHON YHEPTHH MTPH
CKaThIBaHUH TeJIa M0 HAKJIOHHOM
IJIOCKOCTH. Y POK-3KCIIEPUMEHT.
JlaGopatopHnast pabora Ne 13
64 PaGota u MolHOCTh. DHEpTUsl. bubnmnoreka [JOK
KontposbHas padota Ne 3 https://m.edsoo.ru/ff09f72a
65 PesepBHbIil ypok. PaboTta ¢ TekcTamu bubmuoreka [JOK
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10 TCMC «CTpOGHI/Ie BCIICCTBA»

https://m.edsoo.ru/ff09f72a

66 Hrorosast koHTposibHAs paboTa Ne 4 bubnmoreka [JOK
3a Kypc 7-ro Kiacca 1 1 https://m.edsoo.ru/ff09f72a
67 PesepBHeIil ypok. Paborta ¢ Tekctamu 1 bubnmoreka [JOK
1o TeMe «MeXaHnYeCKoe ABMKEHUE https://m.edsoo.ru/ff09{72a
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu bubmuorexa [JOK
1o TeMe «MeXaHHIECKOe JIBIIKECHUE) https://m.edsoo.ru/ff09f72a
69 PesepBublit ypok. Pabora ¢ Tekcramu bubnuorexa [JOK
1o Teme «JlaBneHue TBEPABIX TEII, 1 https://m.edsoo.ru/ff09{72a
JKUJAKOCTEN U Ta30B)
70 PesepBHelit ypok. PaGota ¢ Tekctamu bubnunoreka [JOK
no Teme «/laBienue TBEPABIX TE, https://m.edsoo.ru/ff09f72a
KUJKOCTEH U Ta30B»
OO0r11ee KOJIMYECTBO YacOB MO MporpaMmme 70 4 13
MOYPOYHOE ITJIAHUPOBAHHE 8 KJIACC
KonunuecTBo yacoB DNEeKTpOHHBIE
No arta nQppoBbie
n/m Tema ypoka Bcero Konrponbmere IlpaxTieckue I/I3}I/[‘IeHI/I5I O6p1:3(;i])31:1TeJII>HBIC
paboThI paboThI pecypehI
OCHOBHBIE TIOJIOKEHUS bubmuoreka [{OK
1 MOJIEKYJISIPHO-KUHETHUECKON TeopUH 1 https://m.edsoo.ru/ff0a52
Y UX OTBITHBIC MTOATBEPIKICHUS 56
Macca u pasMep aTOMOB U MOJIEKYJI bubmuoreka [IOK
2 1 https://m.edsoo.ru/ff0ab6
60
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 but6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIeCTBa https://m.edsoo.ru/ff0a54
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Oe

OOBsICHEHHE CBOWCTB TBEPAOTO, bubmmoreka [JOK
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI https://m.edsoo.ru/ff0ab6
BEIECTBA HA OCHOBE IIOJIOKEHUI 60
MOJIEKYJISIPHO-KUHETHUECKON TeopuH
Kpucranaundeckue u amopdHsbie Tena bubmuorexa [IOK
5 https://m.edsoo.ru/ff0as8
00
CmauvBaHMe U KallWJUISIPHOCTb. bubnnorexa [JOK
6 [ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a55
30
TemnoBoe paclIupeHne U CKATHE bubnnorexa [JOK
7 https://m.edsoo.ru/ff0aSa
26
Temnepatypa. CBsi3b TEMIIEPATYpbI bubmmnoreka HOK
8 CO CKOPOCTBIO TETIJIOBOTO JIBUKEHUS https://m.edsoo.ru/ff0ab6
YaCTHI] 60
Buytpennss sueprus. Cnoco0Obl bubmmnoreka HOK
9 W3MEHEHMsI BHyTPEHHEN SHEepruu https://m.edsoo.ru/ff0aSc
60
Buasl Teronepenaun bubmmoreka IIOK
10 https://m.edsoo.ru/ff0a64
12
[IpakTHueckoe NCroIb30BaHNE bu6muoreka [JOK
TEIJIOBBIX CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65
1 MaTEPHUAIIOB B LEISAX c0
sHEeprocOepexeHus. Y pok-
koH(pepenmms. JlabopaTopHas
pabota Ne 1
KonnuectBo TemnoTel. Y nenpHas bubnunorexa LIOK
12 TEIJI0EMKOCTh https://m.edsoo.ru/ff0a69

76
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YpaBHEHHE TEIIOBOTO OanaHca.

bubnunoreka LIOK

13 TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a70
38
Pacuer konuuecTBa TEIIOTHI, bubnuorexa [JOK
14 HEOOXOIMMOTO JIJIsI HarpeBaHuUs Tea https://m.edsoo.ru/ff0a6a
Y BBIICISIEMOT0 UM TIPH OXJIKICHUU 98
HccnepoBanue SBICHUS TEIZIOOOMEHA bubnuorexa [IOK
15 IIPU CMEIIMBAHUN XOJIOAHOU U https://m.edsoo.ru/ff0ab6
ropsiaeii Boapl. JlabopaTopHas padora 60
No 2
Onpenenenue yaenabHOU bu6nmorexa LIOK
16 TEIJIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/ff0a6bb
JlaboparopHas pabota Ne 3 b0
DHeprus TOIMBa. Y AeiabHas TeIioTa bu6nmorexa LIOK
17 CrOpaHus https://m.edsoo.ru/ff0a7b
S5a
[InaBnenue u oTBEpACBaHUE bubmuoreka [IOK
18 KPUCTAJNIMYECKUX TeN. Y IeNbHas https://m.edsoo.ru/ff0a71
TEIJIOTA MJIaBJIeHUs d2
Ormpenenenue yAeIbHON TETIIOTHI bubmuorexa [IOK
19 IU1aBieHus Jbja. JlJabopaTopHas https://m.edsoo.ru/ff0a72
paborta Ne 4 fe
[TapooGpa3oBanue U KOHIEHCAITHS. bubnuotexa [JOK
20 Hcnapenue https://m.edsoo.ru/ff0a74
Oc
Kunenue. Y aenapHas Temiora but6mmoreka [IOK
71 napooOpazoBaHMsl U KOHICHCALIUH. https://m.edsoo.ru/ff0a78
3aBUCHMOCTb TEMITEPATY Pl KHIICHUS 6¢
0T aTMOc(hepHOTO JTaBICHHUS
Pewrenue 3anau Ha onpeneneHue bubmuorexa [IOK
22 BJIQYKHOCTH BO3/TyXa https://m.edsoo.ru/ff0a76

28
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Brnaxxnocts Bo3nyxa. Omnpenenenue

bubnunorexa LIOK

23 OTHOCHUTEJILHOH BJIQXXHOCTH BO3/IyXa. https://m.edsoo.ru/ff0ab66
Jlaboparopnas pabota Ne 5 0
[TpuHIUIBL paOOTHI TETIIIOBBIX Bbu6muotexa [JOK
24 neurateneit. [lapoBas TypOuna. https://m.edsoo.ru/ff0ab66
JIBurarenb BHYTPEHHETO CTOPaHHUsI 0
KIIJ] TeruioBoro mBUTATEIS. bubmmoreka [JOK
25 TeruioBble ABUTATENN U 3aIMTA https://m.edsoo.ru/ff0a7c
OKPYKaIoIEe cpeibl Tc
3aKOH COXpaHEHUs U MIPEBPAILCHUS bubmmoreka [JOK
26 SHEPTHH B TEIUIOBBIX MpoIieccax https://m.edsoo.ru/ff0ab6
60
[ToaroroBka Kk KOHTPOJIBHOU paboTe Bbu6motreka [IOK
27 1o TeMe « TerIoBbIC SBICHMUS. https://m.edsoo.ru/ff0a83
N3meneHne arperaTHeIX COCTOSIHUI 2
BEIIECTBA»
TemnoBele siBaeHus. U3mMeHeHue bu6mmoteka IIOK
28 arperaTHbIX COCTOSIHHI BEIIeCTBa. https://m.edsoo.ru/ff0a86
KonTponbHas padora Ne 1 ae
Onextpuzanus Ten. [[Ba pona bubmuoreka [JOK
29 JIEKTPUUYECKUX 3apsiJIOB https://m.edsoo.ru/ff0ab66
0
DJIeKTpU3alus TeJl MHIYKIUEN U TIPU bubnuotexa [JOK
30 COMPUKOCHOBEHUHU. Y POK- https://m.edsoo.ru/ff0ab66
uccnenoBanue. JlaboparopHas padota 0
Ne 6
B3aumopencTBue 3apssKeHHBIX TEIL. bubnunorexa LIOK
31 3akon Kymnona https://m.edsoo.ru/ff0a87
e4
DNEKTPUUECKOE MOJIE. bubmuorexa [IOK
37 HarmnpskeHHOCTB AIEKTPHIECKOTo https://m.edsoo.ru/ff0a8a
noJist. [TpuHIUN cynepno3unuu Oa

BJIEKTPUYECKUX MOJIEH
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Hocutenu snektpuyueckux 3apsjios.

bubnunoreka LIOK

33 DneMeHTapHbIi 3apsa. CTpoeHue https://m.edsoo.ru/ff0ab6
aroma 60
IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH Bu6muoteka [JOK
34 COXpaHEHUS ICKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8e
f6
Pewrenne 3axad Ha npuMeHeHue Bu6mumoteka [JOK
35 CBOMCTB AJICKTPUYECCKUX 3apsAI0B https://m.edsoo.ru/ff0a90
cc
DNEeKTPUYECKHUI TOK, YCIOBHSI €T0 bubmmoreka [JOK
36 cyiectBoBanus. cTouHukH https://m.edsoo.ru/ff0a95
3JIEKTPUYECKOTO TOKA a4
DneKkTpruyecKas 1erb U €€ COCTaBHbIE bubmmoreka [JOK
37 4acTu https://m.edsoo.ru/ff0a96
b2
DIEeKTPUYECKHUI TOK B METAJLJIaX, bu6nmorexa LIOK
38 JKUIKOCTSX U razax https://m.edsoo.ru/ff0ab6
60
JlencTBUA DIEKTPUYECKOTO TOKA bubmuoreka [IOK
39 https://m.edsoo.ru/ff0a98
38
JleiicTBHE IEKTPUUYECKOTO MO Ha
40 MTPOBOIHHUKY ¥ JTUDJICKTPUKH. Y POK-
uccnenoBanue. Jlaboparopnas pabota
Ne 7
Cuna toka. U3mepenune u bubnuotexa [JOK
41 peryaupoBaHHe CHIIbI TOKa https://m.edsoo.ru/ff0a8b
JlabopaTopHas pabota Ne 8 dé
DIIEKTPUYECKOE HAMPSIKEHHUE. bubnuotexa [JOK
49 Bonbrmerp. U3mepenue u https://m.edsoo.ru/ff0a%

PEryJIMpOBaHKUE HAMTPSHKCHUS.
Jlaboparopnas pabota Ne 9

14



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

ConpoTuBieHHE IPOBOAHUKA.

bubnunoreka LIOK

43 VY nenpbHOE CONPOTHURIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa7
38
3aBUCHUMOCTD AJIEKTPUUECKOTO bubmmoreka [JOK
COMPOTHUBJICHHUS ITPOBOJIHUKA OT €T0 https://m.edsoo.ru/ff0aa7
44 JUTMHBI, TUIOLLAJIN TTOIIEPEYHOTO 38
ceueHus u marepuana. JlaboparopHas
pabora Ne 10
3aBHCUMOCTD CHJIBI TOKA OT bubnuorexa [IOK
45 HanpsbkeHus. 3akoH Oma i1 ydacTka https://m.edsoo.ru/ff0aa4
1(S1078 4a
HccnenoBanue 3aBUCUMOCTH CHJIBI bubnuorexa [JOK
TOKa, UAYIIETO Yepe3 pe3ucTop, OT https://m.edsoo.ru/ff0aa0
46 COMPOTHUBIICHUS PE3UCTOPA U 4e
HaMpsDKEHUS Ha PEe3UCTOpE.
JlabopaTtopHas pabota Ne 11
[TocnenoBarenbHOE U MapaJLIETBHOE bubmuoreka [IOK
47 COETMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0ab6
60
IIpoBepka nmpaBuia CIOKEHUSA bubnuoreka [IOK
48 HaNpsDKEHUH TIPU MTOCIE0BATEIbHOM https://m.edsoo.ru/ff0aaa
COCAMHEHHH JIBYX PE3UCTOPOB. 58
JlabopaTtopHas padorta Ne 12
[IpoBepka nmpaBuia 1JIs CHIIBI TOKA bu6muoreka [JOK
49 IIPU NapaIeIbBHOM COEMHEHUN https://m.edsoo.ru/ff0aad
pesuctopoB. JlaboparopHas paboTa le
No 13
Pemenue 3agau Ha npuMeHeHne bubnunorexa LIOK
50 3akoHa OMa 11 pa3InyHOTO https://m.edsoo.ru/ff0aaf
COETMHEHUS TIPOBOIHUKOB 8a
PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO bubmuotexa [JOK
51 Toka. 3akoH Jlxoyms-Jlena https://m.edsoo.ru/ff0ab1

24



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

Omnpenenenre pabOTHl M MOIITHOCTH

bubnunoreka LIOK

52 AIEKTPUYECKOTO ToKa. JIaboparopHas https://m.edsoo.ru/ff0ab3
pabora Ne 14 e0
DNeKTpUUECKUe [N U TOTPEONTEN bubmmoreka [JOK
53 AIIEKTPUICCKOIN YPHEPTUU B OBITY. https://m.edsoo.ru/ff0ab6
Kopotkoe 3aMbikanne 60
[TonroroBka K KOHTPOJIBHOU paboTe Bu6mumoteka [JOK
0 TeMe «DJIEKTPUUECKHUE 3apsbl. https://m.edsoo.ru/ff0abd
54 3apsiKeHHbIE TeJla U UX 2c
B3auMoaercTBUA. I10CTOSIHHBIN
BJIEKTPUYECKUN TOK»
DNEeKTPpUYECKUE 3apsiibl. 3apsHKEHHBIE bubmmoreka [JOK
55 TeJla ¥ UX B3aUMOJEUCTBUA. https://m.edsoo.ru/ff0abe
ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK. a8
KontposnbHas pabora Ne 2
IlocTosiHHBIE MATHUTHI, UX bu6nmorexa LIOK
56 B3anMO/IEIICTBHE https://m.edsoo.ru/ff0ab6
60
N3yueHne nonei moCTOSHHBIX bubmmnoreka HOK
57 MarHuTOB. Y POK-UCCIIE0OBAaHUE. https://m.edsoo.ru/ff0ac3
JlabopaTtopHas padota Ne 15 do
MaruauTHOE mojie. MarHuTHOE TI0JIe bubmmoteka IIOK
58 3eMJIM U ero 3HaYeHHe AJIS )KU3HU Ha https://m.edsoo.ru/ff0acO
3emie ba
OmneiT Opcrena. MarHuTHoe mnosue bu6muoreka [JOK
59 ANEKTPUYECKOTO TOKa. MarHUTHOE https://m.edsoo.ru/ff0acl
I10JI€ KaTYIIKH C TOKOM d2
[IpuMeHeHne 2EeKTPOMarHiToB B bu6muoreka [JOK
60 TeXHUKe. M3ydeHue neicTBus https://m.edsoo.ru/ff0ac7
MarHUTHOTO TIOJIS1 Ha MPOBOTHUK C 4a
tokoM. Jlaboparopuast pabota Ne 16
61 DNEeKTpOABUTATEIb TIOCTOSIHHOTO bubnmoreka [JOK

Toka. Ucmonp3oBanue

https://m.edsoo.ru/ff0ac8



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTpOIICTBaX U Ha TpaHCIOPTE.
KoHctpyupoBanve u usyuenue
paboThI ANEKTPOABUTATEINS.
Jlaboparopnast paborta Ne 17

Omnbrtel @apasest. 3akoH

bubnunorexa LIOK

62 AJICKTPOMArHUTHON WHIYKITHH. https://m.edsoo.ru/ff0ab66
[TpaBuio Jlenna 0
Onexrporeneparop. CriocoOsr Bbu6mmoteka [JOK
MOJIy4EHHUS JNEKTPUIECKON SHEPTUH. https://m.edsoo.ru/ff0ab66
63 DNEeKTPOCTAHIUU Ha 0
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUu
[ToaroroBka Kk KOHTPOJIBHOU paboTe Bu6mmoteka [IOK
64 10 TeMe «DJIEKTPUUECKUE U https://m.edsoo.ru/ff0ab66
MarHUTHBIE SIBJICHUSD) 0
DNeKTpUYECKUe U MarHUTHBIE bubmuoreka [IOK
65 apnenust. KontponbHas pabora Ne 3 https://m.edsoo.ru/ff0acb
14
Hrorosas xoHTponbHas padota Ne 4 bubmuoreka [IOK
66 3a Kypc 8-ro Kjiacca https://m.edsoo.ru/ff0acc
Se
PezepBHblit ypok. PaboTta ¢ Tekctamu bubmuorexa [IOK
67 1o TeMe « TersioBble sIBIeHUSD https://m.edsoo.ru/ff0ad8
d4
PezepBHblit ypok. PaboTta ¢ Tekctamu bubmuorexa [IOK
68 1o TeMe « TersioBble sIBIeHUSD https://m.edsoo.ru/ff0acd
cb
PezepBHblit ypok. PaboTta ¢ Tekctamu bubmuorexa [IOK
69 o TeMe «IlocTosHHbII https://m.edsoo.ru/ff0ad8
JJIEKTPUYECKUN TOK. MaruuTHsle d4

SIBJICHUSD)



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

70

PesepBHelil ypok. Pabora ¢ Tekctamu
o teme «IlocTostHHBII
3JIEKTPUYECKUM TOK. MarHuTHbIe
SIBJICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad8

d4

OO0r11ee KOJIMYECTBO YacoOB MO MPorpaMMme 70 4 17
INOYPOYHOE INIJNIAHUPOBAHHE 9 KJIACC
KommuecTBo yacos
Ne [ara DneKTpOHHBIE IU(PPOBHIC
n/m Tema ypoxa Bcero Kontponbhbie Tpaxmirieckue W3Y4YCHHS 06paB§£aTeJ‘IBHLIe %)gcypcm
paboThl paboThl

1 MexaHu4ecKkoe ABHKEHHUE. 1 bubmuoreka [JOK
MartepuanbpHas TOUKa https://m.edsoo.ru/ff0ad8d4
Cucrema orcuera. bubnuorexa [JOK

2 OTHOCUTEITHHOCTH MEXAaHUYECKOTO 1 https://m.edsoo.ru/ff0ad474
JIBUKCHHUS

3 PaBHOMepHOE npsIMOnHMHENHOE 1 bubnuorexa [JOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHOE TpsAMOIMHETHOE bubnunoreka [JOK

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/ff0ad8d4
CKOPOCTh

5 [IpssMonMHENHOE PpaBHOYCKOPEHHOE 1 bubmuorexa [IOK
JBUKEHHE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEITHOTO bubmuorexa [JOK

6 PaBHOYCKOPEHHOTO JBMKEHHUS. 1 https://m.edsoo.ru/ff0ad8d4
['paduk ckopoctu
OrnpezeneHne yCKOpeHUs Tena npu bubnmoreka [JOK

7 PaBHOYCKOPEHHOM JIBIUKEHUH 110 1 1 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH.
JlaGopaTtopHnast pabota Ne 1

8 ITepssiii 3ak0oH HptoTOHA. BekTop 1 bubnuoreka [IOK



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

CHIJIbI

https://m.edsoo.ru/ff0ad8d4

9 Bropoi1 3akon HeroTona. bubmmorexa [IOK
PaBHonelicTByIOIIIAs CHJIa https://m.edsoo.ru/ff0ael 76
10 Tpetuii 3akon HeroToHa. bubmuoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ad8d4
11 Pewenne 3anad Ha npuMeHeHue bubmumoreka [IOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0ae612
12 CBobOoaHoe magenue tei. OnbITh bu6mmoreka [JOK
lamunest https://m.edsoo.ru/ff0ae72a
13 [TepBast kocMu4uecKkasi CKOPOCTb. bubnnoreka [JOK
HesecoMocTs 1 neperpy3ku https://m.edsoo.ru/ff0ae982
14 Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTCHUSI. https://m.edsoo.ru/ff0aeb6¢
15 YckopeHre cBOOOIHOTO MaIeHUs bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeca2
16 Cwia ynpyroctu. 3akon ['yka bubnuotexa [JOK
https://m.edsoo.ru/ff0ad8d4
17 Pemenue 3amau no teme «Cuna bu6mmoreka [JOK
YIPYTOCTHY https://m.edsoo.ru/ff0aee28
Ornpenenenne )XeCTKOCTH bubnunoreka [JOK
18 npyxuHsl. JlabopaTopHas pabora https://m.edsoo.ru/ff0af738
No 2
19 Cuia TpeHust bubnmnoreka [JOK
https://m.edsoo.ru/ff0afa26
20 Pemenne 3agau mo teme «Cuna bu6mmorekxa [JOK
TPEHUS https://m.edsoo.ru/ff0af8be
Omnpenenenue koddpuimeHTa bubnmnoreka [JOK
21 TPEHUSI CKOJIbKEHHUS. https://m.edsoo.ru/ff0afb8e
JlaGoparopHas pabota Ne 3
Pemenue 3agau no reme «3aKOHbI bubnmoreka [JOK
22 Hrrotona. Cua ynpyroctu. Cuna https://m.edsoo.ru/ff0af044

TPEHHSD)



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

23 .
oOpaiueHus. JIuHeliHas U yrioBas
CKOPOCTH
24 [lenTpOoCcTpeMUTENBLHOE YCKOPEHHUE bubmuoreka [JOK
https://m.edsoo.ru/ff0af5{8
JIBuKeHME Tel BOKPYT bubmumoreka [IOK
TPaBUTAIMOHHOTO IICHTPA https://m.edsoo.ru/ff0af33c
25 (Conneunas cucrema). ['anakTuku.
Ypok-konpepenus. JJaboparopuas
paborta Ne 4
Pemenue 3agau mo reme «Crita bubmuoreka [JOK
26 TSDKECTH 1 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0afe36
TATOTEHUS
PaBHOBecue maTepraIbHOW TOYKHU. bubnnorexa [JOK
AGCOMIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0ad8d4
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHONW OChIO BpAIICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
8 Pemenue 3agad mo remMe «MOMEHT bu6nmoreka [JOK
cuibl. LleHTp TsKecT»» https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padboTe bubnuorexa [JOK
29 o TeMe «MexaHnuecKoe https://m.edsoo.ru/ff0b0408
nBIKeHne. BzanmoaencTaue Tem
MexaHn4eckoe ABMKEHHUE. bu6mmorekxa [JOK
30 B3aumoneiicTBue Tel. https://m.edsoo.ru/ff0b06ec
KonTponbnas padota Ne 1
Nmmynsc Tena. UMITyasc CHITBL. bubnnoreka [JOK
31 3aKOH COXpaHEHUs UMITYJIbCA. https://m.edsoo.ru/ff0b07fa
VYrpyroe u Heynpyroe
B3aMMO/JICHICTBUE
32 Pemenue 3agad mo reme «3akoH bubmuoreka [JOK

COXPAaHCHUS UMITYJIBCA»

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

PeaxktuBHOE NBHXKEHUE B IPUPOJE U

33 TEXHUKE. Y POK-KOH(DEpEHIIHS.
Jlaboparopnas padota Ne 5

34 Mexanunueckasi paboTa U MOLUTHOCTb bubmuoreka [IOK

https://m.edsoo.ru/ff0b0a84

35 PaboTa crtbl TSKECTH, CHITBI bubmuoreka [JOK
YOPYTOCTH M CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Ornpenenenne paboThl CHUIIBI TPEHUS bubmmoreka [JOK

36 IIPU PaBHOMEPHOM JBHKEHUU Tela https://m.edsoo.ru/ff0ad8d4
10 TOPU3OHTATLHOM ITOBEPXHOCTH.
JlaboparopHas pabota Ne 6

37 CBs13b dHEpruu U paboTHI. bubnnoreka [JOK
[ToTeHnMampHAs SHEPTHS https://m.edsoo.ru/ff0ad8d4

38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KMHETUYECKOW SHEPTruu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
N3ydeHune 3aKk0Ha COXpaHEHUS bubnunoreka [JOK

40 sHepruu. JlabopaTopHas padbora Ne https://m.edsoo.ru/ffOb12fe
7

41 KonebarenbHoe IBUKEHHUE B €TO bu6nmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl. bubmuotexa [JOK

42 BriHyx1eHHbIE KONIeOaHusl. https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MareMaTH4ecKuil ¥ NPy KUHHBIN bubmuorexa [IOK
MasITHUKA https://m.edsoo.ru/ff0ad8d4
3aBUCHMOCTH TIEpHOJ1a KOJIeOaHmit bubmuorexa [JOK

44 OT KECTKOCTHU MPY>KUHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a. Ypok-uccienoBaHue.
JlaGopatopHnast paborta Ne 8

45 IIpeBpaiiieHUe Y3HEPTUH IPU bubmuoreka [JOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0b197a

MEXAHUYECKUX KOJICOAHUAX

https://m.edsoo.ru/ff0ad8d4

OmnpeneneHye 4acToThl U IEpUoa

bubmuoreka [JOK

46 KOJIeOaHUI MPYKUHHOTO MasiTHUKA. https://m.edsoo.ru/ffOblaec
JlabopaTtopHas pa6ota Ne 9
[IpoBepka HE3aBUCUMOCTH IIEPUOIA bubmumoreka [IOK

47 KoJieOaHu# Tpy3a, MOIBEIICHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChI Ipy3a.
Jlaboparopnas pabota Ne 10
Mexanudeckue BoHbI. CBOMCTBa bubmuoreka [JOK

48 MeXaHU4eCKuX BOJH. [IpomonpHbIe https://m.edsoo.ru/ff0b21fe
U TIOTIePEYHbIE BOJTHBI
MexaHn4eckue BOJHBI B TBEPAOM bu6mmoreka [JOK

49 tene. CelicMu4ecKkne BOJTHBL. Y POK- https://m.edsoo.ru/ff0ad8d4
koH(pepennus. JlaboparopHas
pabota Ne 11

50 3ByK. Pacnipoctpanenue u bubnnoreka [JOK
OTpakeHHE 3BYyKa https://m.edsoo.ru/ff0ad8d4
Ha0mronenne 3aBUCUMOCTH BBICOTEI bu6mmorexa [IOK

51 3ByKa OT YaCTOTHI. Y POK- https://m.edsoo.ru/ff0ad8d4
uccienosanue. JlaboparopHas
pabota Ne 12

5> I'poMKOCTB 3ByKa U BBICOTA TOHA. bu6nuorexa [IOK
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/ff0ad8d4
VYapTpa3Byk u HHPPa3BYK B bubmuotexa [JOK

53 IPUPOJIE U TEXHHUKE. Y POK- https://m.edsoo.ru/ff0b23ca
koH(pepenmms. Jlaboparoprast
pabota Ne 13
[ToaroroBka K KOHTPOJIBHOU paboTe bubnmnoreka [JOK

54 1o TeMe «3aKOHbI COXPAHEHHUS. https://m.edsoo.ru/ff0b2510
Mexannueckue KoneOaHus u
BOJIHBD»

55 3aKOHBI COXPAHEHHS. bubnmoreka [JOK



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Mexannueckue KoineOaHust u
BosTHBIL. KOoHTpOJIbHAsI paboTa Ne 2

:‘)JICKTpOMaFHI/ITHOC II0JIC.

https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [JOK

>6 DNEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
[ITxana 37E€KTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnons3oBanue https://m.edsoo.ru/ff0b2fe6
53 AIIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U. YPOK-
koH(pepermus. JlaboparopHas
pabota Ne 14
N3yueHue cBOMCTB bu6nuoreka [IOK
AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6e
59 MTOMOIIbI0 MOOMIILHOTO TeedoHa.
Ypok-uccienoBaHue.
JlaGoparopHas pabota Ne 15
Pemenue 3anay Ha onpenenexnue bubnnorexa [JOK
60 YacTOThI U JJTUHBI https://m.edsoo.ru/ff0ad8d4
AIEKTPOMATHUTHOUW BOJIHBI
DneKTpoMarHuTHas IpUpoa CBETA. bubnuorexa [JOK
61 CkopocTb cBeta. BonHoBbie https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
Hcrounvku ceera. [IpsamonuneitHoe bubnnoreka [JOK
62 pacrpocTpaHeHHe CBeTa. 3aTMEHHUs https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
3aKOH OTpa)KEHHs CBETA. 3epKajia. bubmuorexa [JOK
63 Pemienue 3a1a4 Ha MpUMEHEHUE https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUS CBETa
64 IIpenomnenue cBera. 3aKOH bubnnoreka [JOK
IpeJIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHHE bubnuoreka [JOK

cBeTa. Mcnosip30BaHue MOJIHOTO

https://m.edsoo.ru/ff0b3c5¢c
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BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBECTAa

bu6mmoreka [JOK

66 atomoM. KBauTsl. JIuneligareie https://m.edsoo.ru/ff0ad8d4
CIEKTPBI
OIBITHI 110 Pa3JI0KEHUIO OETI0T0 bubmuoreka [JOK
CBETa B CHEKTP ¥ BOCHPHUATHIO https://m.edsoo.ru/ff0ad8d4
67 [[BETA MIPEMETOB MPH UX
HaOJII0/IEHUH Yepe3 [IBETOBbIE
¢bunbTpel. JlabopaTopHas pabora Ne
16
HabGmronenue cekTpoB bubnmoreka [JOK
68 UCITyCKaHMsl. Y POK-IIPAKTUKYM. https://m.edsoo.ru/ff0b3f2¢
JlaboparopHnas padota Ne 17
BonHOBBIC CBOliCTBaA CBeTa: bu6mmoreka [IOK
69 ucrepcus, MHTepdepeHnus u https://m.edsoo.ru/ff0b444a
mudpakius. Y poK-TIPaKTHKYM.
JlaGopatopHas pabora Ne 18
Hcnons3oBanue moaHOro bubnuotexa [JOK
BHYTPEHHET0 OTPaKCHUS: https://m.edsoo.ru/ff0b4206
70 CBETOBO/IbI, OIITUKOBOJOKOHHAS
CBSI3b. Y POK-KOH(EPEHIHSL.
JlaboparopHnas padota Ne 19
71 JInnzel. OnTryeckas Cuiia JUH3bI bubmuorexa [JOK
https://m.edsoo.ru/ff0cOa7e
7 [TocTpoenwne n3odOpakeHuit B bubnmnoreka [JOK
JMH3aX https://m.edsoo.ru/ff0b4684
Onpenenenne PoKyCHOTO bubmuorexa [JOK
73 paccTOsHUS M ONTUYECKON CHJIIBI https://m.edsoo.ru/ff0ad8d4
COOMpAarOIIeH JTNH3HI.
Jlaboparopnas pabota Ne 20
74 OnTuveckue TUH30BbIC TPHOOPEI. bubnmoreka [JOK

Ypok-koHpepennus. JlabopaTopHas

https://m.edsoo.ru/ff0c0f4c
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pabora Ne 21

75 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0c0e2a
HedexTsl 3penns. Kak coxpaHuTthb bubmuoreka [JOK
76 3peHue. YpoK-KOH(PEPEHITHUS. https://m.edsoo.ru/ff0ad8d4
JlaGopaTopHnas pabora Ne 22
Paznoxxenue Genoro cBera B bu6mmoreka [JOK
77 cnektp. OnbiTel HptoTOHA. https://m.edsoo.ru/ff0c12a8
CrnosxeHue CeKTPaIbHBIX [IBETOB.
Hucnepcus ceera
HccnenoBanue 3aBUCUMMOCTH yIJia bubmmoreka [JOK
MPETOMIICHUSI CBETOBOT'O JIy4a OT https://m.edsoo.ru/ff0ad8d4
78 yTJia MaJIeHUs] Ha TPAHMIIC «BO3IYX-
ctekioy. Jlaboparopuas pabota Ne
23
79 OmnsiTel Peszepdopaa u mianerapHas bubnunoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c144c
R0 [loctynars! bopa. Mogens aroma bubnuorexa [JOK
bopa https://m.edsoo.ru/ff0c1550
]1 PannoakTUBHOCTE U €€ BUIBI bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672
%2 Ctpoenue aToOMHOTO sipa. bubnuorexa [JOK
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac
]3 PannoakTuBHBIE IpEBpAICHUS. bubmuorexa [IOK
N3otomnbr https://m.edsoo.ru/ff0clal4
34 IIepuon nonypacnana bubmuorexa [IOK
https://m.edsoo.ru/ff0c1b4a
PamnoakTBHBIC U3TydeHUS B
pHUpoOJIe, MEIUIINHE, TEXHUKE.
85
VYpoxk-koupepennus. JlabopaTopHas
pabora Ne 24
86 SlnepHble peakiu. 3aKOHbI bubmuoreka [JOK
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COXPAaHCHUA 3apAa0BOTO U
MacCOBOI'O YUCEII

https://m.edsoo.ru/ff0c2126

37 DOHeprus CBSI3U aTOMHBIX SAJIEP. bubmuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ff0c1c58
Peakuuu cuHTe3a U 1eneHus saep. bubmumoreka [IOK

88 Ucrounnku sneprun CoHIa 1 https://m.edsoo.ru/ff0c1d7a
3BE3]
S nepnas snepreruxa. [lerictBus
paZMOaKTUBHBIX U3ITyUYE€HUN Ha

89 JKUBBIEC OpPraHU3MBI. Y POK-
koH(pepennus. JlaboparopHas
pabota Ne 25
[ToaroroBka Kk KOHTPOJILHOU padboTe bubmmorexa [IOK

90 0 TeMe «DJIEKTPOMAarHUTHOE TOJIE. https://m.edsoo.ru/ff0c1e88
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBaHTOBEbIE SIBICHUS»

91 Pemenne 3agau mo reme bu6mmoreka [IOK
«PagnoakTuBHBIE IPEBPALLICHUS https://m.edsoo.ru/ff0ad8d4

9 Pemenue 3anau no reme «SaepHeie bu6nmoreka [JOK
peaKIum https://m.edsoo.ru/ff0c223e
DIIeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK

93 DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0ad8d4
KBanrtoBsie siBnenus. KontponbHas
pabota Ne 3
[ToBTOpenue, 06001IeHNE. bubnmnoreka [JOK

94 JlaGopaTtopHnas padota Ne 26 o https://m.edsoo.ru/ff0c245a
Kypcy «B3aumozeincreue Tem»
[ToBTOpeHue u 06001IeHNE. bubnmnoreka [JOK

95 Pemenne 3amag mo Teme https://m.edsoo.ru/ff0c2572
«TemnnoBblie MpoIeCcCh»

96 [ToBTOpeHue u 0600MIIEHNE. bu6mmoreka [JOK

Pemenue 3agau mo teme «KI1J]

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

TCIIJIOBBIX I[BI/IFaTeJ'Ief/'I»

[ToBTOpenue u 06o0IIeHNE.

bubmuoreka [JOK

97 Pemenue 3amaa mo teme «KITJ] 1 https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK)
[ToBTOpenue u o6o0IIeHNE. bubmumoreka [IOK

98 JlabopaTopHnas padora Ne 27 o 1 1 https://m.edsoo.ru/ff0c2¢c52
Kypcy «CBETOBBIC SIBJICHHSD
[ToBTropenue u 0600menue. Pabora bubnuorexa [JOK

99 C TEKCTaMH 110 TeMe «3aKOHBI 1 https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHUKE»
[ToBropenue u o600menue. Pabora bubnuorexa [JOK

100 C TEKCTaMH 110 TeMe «3aKOHBI 1 https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHUKE»
[ToBTOpeHue u 0600meHNe. PabGoTta bu6mmoreka [JOK

101 ¢ Tekctamu o TeMe «Komebanusa u 1 https://m.edsoo.ru/ff0c2e82
BOJIHBD»
[ToBTOpenue u 0606meHue. Pabora bubnunoreka [JOK

102 ¢ Tekctamu o TeMe «Komebanusa u 1 https://m.edsoo.ru/ff0c2d6a
BOJIHBD»
[ToBTOpenue u 06o6meHue. Pabora bubnunoreka [JOK

103 ¢ TekcTaMHu 110 TeMe «CBETOBBIC 1 https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBropenue u o600mmenue. Pabora bubmuorexa [IOK

104 ¢ TekcTaMHu 1o TeMe «CBETOBBIE 1 https://m.edsoo.ru/ff0c2d6a
SIBIIEHHS
[ToBTropenue u o6o0mmenue. Pabora bubmuorexa [IOK

105 ¢ TekcTaMHu 1o TeMe «KBaHTOBas u 1 https://m.edsoo.ru/ff0ad8d4
saepHasi PU3UKay

OO0r11ee KOJIMYECTBO YacoOB MO MporpaMmMme 105 27
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MPOBEPSEMBIE ITPEMETHBGIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OGPA3OBAHUA

7 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOEHUs 0CHOBHOI
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1.1 UCII0JIb30BATh U3YUYEHHBIC MOHSTHS
12 pasnuyaTh SIBJICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
' OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PUINYECKOE SBICHUE
pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DM3UUYECKUX SIBJICHUN B OKPYKAIOIIEM
13 MHUpE, B TOM 4HClie (PU3HUECKUE SIBICHUS B IIPUPOJIE, IPH 3TOM IIEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B yUeOHYI0, BBIIETSAThH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKM) HU3NIECKUX SIBICHHUH
ONUCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U (PU3UUECKHUE SBJICHUS, UCTIONb3YS
dbuznyecKkue BEIMYUHBL, IPU OMIMCAHUU IPABHIILHO TPAKTOBATh (PU3UUECKHIA
14 CMBICTT HCTIOJTB3yEMbBIX BEJIMIMH, UX 0003HAYCHUS ¥ SIUHUIIBI (PU3HUSCKUX

BEJIMYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (U3UUYCCKYIO BETUIUHY
C IpYTUMU BEIMYUHAMHU, CTPOUTH TpaKH U3YUCHHBIX 3aBUCUMOCTEHN
(U3UYECKUX BEIMYHUH

XapaKTCPU30BaATh CBOMCTBa TCI, cpmnqecxne SABJICHUSA U IIPOUCCCHI, UCITOJIb3YyA
1.5 HN3YYCHHBIC 3aKOHBI, ITPU 3TOM HaBaTbhb CIIOBECHYIO (1)OpMy.TII/IpOBKy 3aKOHa 1
3aIIMCBIBATb €TI0 MAaTCMATUYCCKOC BBIPA)KCHUC

O0OBSICHATH (PM3UYECKUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIATD
1.6 MPUYHHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHUE U3 | — 2 TOTUYECKUX
1aroB ¢ OMopoii Ha 1 — 2 U3y4YEeHHBIX CBOICTBA (PU3UUECKUX SBICHU,
(bU3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

pemarh pacuéTHble 3aa4u B 1 — 2 eHCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIBL,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a yCIIOBHS 3a/1aun
3aMMChIBaTh KPaTKOE yCIOBUE, MMOACTABIATh (PU3NUECKUE BEIIUYUHBI B
(GopMyIIBI M TPOBOUTH PacUEThI, HAXOAUTH CIIPAaBOYHBIE JTaHHBIE,
HeoOXO0UMbIE JJIs PELIeHNUs 3a]a4, OLIEHUBATh PEATUCTUUYHOCTD MTOJY4EHHON
¢u3uUecKoil BeTMUNHBI

1.7

pacro3HaBaTh pooOJIeMbl, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIN (PU3UIECKUX
METO/IOB, B OITMCAHUH UCCIIEI0BAaHUS BBIJIEISTH IPOBEPIEMOE MPEATOTI0KEHNE
(rumotesy), pa3iuyaTh U HHTEPIPETUPOBATH MOJIyUYEHHBIH pe3ybTar,
HaXOAHUTh OIMIMOKU B XOJIE OMBITA, JI€TaTh BHIBOBI IO €r0 pe3yJibTaTaM

1.8

MPOBOAMTH OTBITHI 110 HAOTIOACHUIO PU3UIECKUX SIBICHUN MU (PU3NIECKUX
CBOMCTB TeJ: (OPMYTUPOBATH MPOBEPSIEMBIE TIPEATIOTI0KEHUSI, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMSI, 3aIIUCHIBATH XOJI OTIBITA U
(bOopMyIUPOBATH BHIBOJIBI

1.9

BBITNOJIHATH MPSMbIE U3MEPEHUS C UCTIOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
1.10 nprOOpPOB, 3aNMCHIBATh MOKa3aHU TPUOOPOB C YUETOM 3aJJaHHOM aOCONMIOTHOM
MOTPELTHOCTH U3MEPEHUI

MPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETUUUHBI OT
JIPYTroil C UCIIOJIb30BAHUEM NIPAMBIX U3MEPEHUN, y4aCTBOBATH B INIAHUPOBAHUU
1.11 y4eOHOT0 HCCIeA0BaHus, COOMPaTh YCTAHOBKY M BBITTOIHSATH U3MEPEHUS,
clleys PeASIOKEHHOMY TUTaHy, (PUMKCUPOBATh Pe3yIbTaThl MOTYYCHHOM
3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U




rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

MIPOBOJINTH KOCBEHHBIC U3MEPEHUST (PU3UUECKUX BEITUIHH, CIICTYsI
MPeJI0KEHHOW HHCTPYKIUU: TIPU BBITIOJTHEHUH U3MEPEHU coOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHMCIIATH 3HAYEHHE HCKOMOU BEJIMUYHUHbI

1.13

1.14

1.15

1.16

1.17

coOJIIOIaTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPU paboTe ¢ 1ad0paTOpHBIM
000pyI0BaHUEM

yKa3blBaTh IPUHLIHUIIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOHCTB,
XapaKTepu30BaTh MPUHLUIIBI AEUCTBHUS U3YUCHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOWCTB € MOMOIIBIO UX OMKUCAHUS, UCIIONb3Ys 3HAHUS O CBOMCTBAX
¢du3nvecKkux ABICHUI U HEOOXOAUMbIe (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

IPUBOAUTH NPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) NPAKTUIECKOTO
UCTIOJIb30BaHUS (PH3UUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU JIJIS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALEHUHU C TPUOOpaAMH U TEXHHUUECKUMHU
yCTpOMCTBaAMH, COXPaHEHUSI 310POBbsI U COOIIOACHUSI HOPM SKOJIOIMUYECKOT0
HIOBEJICHUS B OKpY’Kalolle cpesie

OCYLIECTBIISATH 0TOOpP UCTOYHUKOB MH(pOpMaIuK B cetu HTepHET B
COOTBETCTBUM C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUN U MyTEM CPaBHEHHUS Pa3IMUHbIX UCTOYHUKOB BBIAENIATH HH(OPMALIKIO,
KOTOpAas ABJSETCS NPOTUBOPEUMBOM MIIM MOXKET ObITh HEIOCTOBEPHOM

UCIIO0JIB30BAaTh IPH BBITIOJHEHUH YYCOHBIX 33JaHUI HAYYHOTIOMYJISIPHYFO
TUTEpaTypy (PU3UIECKOTro CoNepKaHus, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTEpHET, BiIafieTh NpuéMaMu KOHCIICKTUPOBAHHUSI TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

C0371aBaTh COOCTBEHHBIC KPaTKUE MMCbMEHHBIC U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(POPMAITUN (PUINIECKOTO COACPIKAHUS, B TOM
YuUCIe MyOINYHO JeNIaTh KPaTKue COOOIICHUS O pe3yiIbTaTaxX MPOEKTOB UITH
y4eOHBIX HCCIEA0BAHUMN, IPU ATOM I'PaMOTHO HCIIOIH30BaTh U3yUEHHBIN
MOHSATUHHBIN anmapart Kypca GU3UKU, COTPOBOXKIATH BHICTYIIJICHUE
Ipe3eHTaluen

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB M MCCIIEIOBAHUN paclpeesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMU, CJICIUTh
3a BBIIOJIHEHHEM IUTaHa JIEHCTBUI, aleKBATHO OLIEHUBATh COOCTBEHHBIH BKIIA
B JICATEIBHOCTD FPYMIIbI, BBICTPAMBATh KOMMYHHKAaTHBHOE B3aNMO/ICUCTBHUE,
YUYUTHIBAsE MHEHUE OKPY>KAIOIIUX

8 KJIACC

Kon
IpoBEePsAEMOro
pe3yJjabTaTa

1.1
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

HCIIOJB30BaTh MMOHATHA

pa3ianyaTh SBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIONINX JAHHOE (PUZNYECKOE SBJICHUE

1.3

pacrio3HaBaTh MPOSBICHNE H3YYCHHBIX (PHM3UUECKUX SBICHUN B OKPYIKaAIOIIEM
MHpE, B TOM 4Hcie (pru3nyeckue sBICHUS B IPUPOAE, IIPU 3TOM MIEPEBOIUTH
NPaKTHYECKYIO 3a/1a9y B Y4EOHYIO, BBIJICISATH CYIIECTBEHHBIEC CBOMCTBA
(mpu3HaKM) HU3NYECKUX SIBICHUH

1.4

OTHCHIBATh U3yUYCHHBIC CBOMCTBA TeN U (PHU3UUECKHE SIBIICHUS, UCTIOIb3YS
buznyecKkue BeIUYUHBL, IPU OMMCAHUU IPABUIILHO TPAKTOBATh (PU3UUECKHI




1.5

1.6

1.7

CMBICJI UCTIOJIb3YEMBIX BEJTUUNH, 0003HAUYEHUS U €AMHUIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO0 BETUUUHY
C IpyT'MMH BEJIMYMHAMH, CTPOUTDH I'PapUKU U3YUECHHBIX 3aBUCUMOCTEH
bu3nYECKUX BETUYHH

XapaKTepu30BaTh CBOMCTBA Tell, pU3HUecKue ABICHUS U IMPOLIECCHI, UCIIOIb3YS
U3y4YEHHBIE 3aKOHBI, IPU ATOM JIaBaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA H
3aIllUCBIBAaTh €M0 MAaTEMAaTHUUECKOE BbIPAXKEHUE

O0BACHATH (PU3NYECKUE MPOLIECCH] M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalui IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBISABIIATH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 | — 2 JTOrMYECKUX I1aroB ¢
nOMOIIBIO | — 2 M3yYeHHBIX CBOMCTBA (DU3MUYECKUX SBICHUH, (PU3HUECKIX
3aKOHA WJIA 3aKOHOMEPHOCTHU

pelaTts pacy€THbIC 3a7a4u B 2 — 3 IEMCTBHS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41
3alKUChIBaTh KPATKOE YCIOBUE, BBISBIATh HEJOCTATOK IaHHBIX JIJISl PEILICHUS
3aJa4u, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE ISl €€ pelIeHus,
MPOBOAMTH PacuéThl U CPABHUBATH MOTYUCHHOE 3HAUCHUE (DU3HUECKOI
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

1.8

paciio3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCIINTD IIPU ITIOMOIIH (1)I/I3I/I‘IGCKI/IX
MCTOHOB, UCITIOJIB3Yys OIIMCAHUEC UCCIICAOBAHUA, BBIACIIATD ITPOBEPACMOC
MMpCAITIOJI0KCHUC, ONCHUBATD IIPABUJIBHOCTD IMOPAJKa ITPOBCACHUS
HCCICA0BaHUs, ACJIaTh BbIBOAbI

1.9

1.10

1.12

1.13

1.14

1.15

IIPOBOAMTD OMBITHI 110 HAOIIOACHUIO PU3NUECKUX SBICHUM MU PU3NYECKUX
CBOWCTB Tel: (OpPMYJIMPOBATh MPOBEPSiEMbIE MTPEINOI0KEHHS, COOMPATh
YCTaHOBKY U3 MIPEIJI0KEHHOT0 000pY/10BaHMsI, OIMCHIBATh X0/ OIbITA U
(bopMyIMpPOBATH BBIBOBI

BBITOJIHATH NMPSIMbIE U3MEPEHMSI C UCTIOJIb30BAaHHEM aHAJIOTOBBIX TPUOOPOB U
JAaTYUKOB (PU3NUECKUX BEIMYUH, CPAaBHUBAThH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 331aHHON aOCOJIFOTHON MOrPEIIHOCTH

MPOBOAMTD HUCCIIEIOBAaHUE 3aBUCIMOCTH OJTHOM (PU3NUECKON BETHUHUHBI OT
JIPYTOW C UCTIOJIb30BAHUEM IMPSIMbBIX U3MEPEHUI: TUIAHUPOBATH UCCIICIOBAHUE,
coOupaTh YCTAaHOBKY U BBIMIOJHSITH U3MEPEHUS, CIEAYS IPEIT0KEHHOMY
aHy, GUKCHPOBaATh Pe3yJIbTATHI MOJYYCHHONW 3aBUCUMOCTH B BUJIE TAOJIUIl U
rpaduKoB, IeNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICOBAHMUS

IPOBOJUTH KOCBEHHbIE U3MEPEHNUS (PU3NUECKUX BEJIHUUH: IIJIAHUPOBATh
U3MEpEeHUs], COOMPaATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAYS
NPEeUI0KEHHON MHCTPYKIIUH, U BBIYUCIISTH 3HAUCHUE BETUUHUHBI

coOiroAaTh MpaBuiia TEXHUKU 0€30IaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM
o0opyoBaHHuEM

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS H3yUYEHHBIX TPUOOPOB M TEXHHUECKUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS, HCIIOJIb3Ys 3HAHUS O CBOMCTBAxX
buznYecKuX SIBICHUN U HEOOXOAUMBbIe (PU3UIECKIE 3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI
M0 CX€MaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI JIEKTPUUECKHUX
Hernen ¢ NociieI0BaTeIbHBIM U MapajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAYEHHUSI SJIEMEHTOB 3JIEKTPUUECKUX IeTeit

1.16

MIPUBOAUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O IPUMEpax) MPaKTUIECKOTO
HUCITIOJIB30BaHUA (1)I/ISI/II-IGCKI/IX 3HAHUU B HOBCGI[HGBHOfl KU3HU OJIA

obecrieueHnst 6€30MaCHOCTH TIPH OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHECHHSI 3JI0POBbSI U COOITIOCHUSI HOPM SKOJIOTHYECKOTO




MOBEJICHUS B OKPYKAIOLIEN Cpeae

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOopMamu GU3MIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUN U IyTEM CPAaBHEHMS
JIOTIOTHATEIFHBIX HCTOYHUKOB BBIJCIATHh HH(POPMAIUIO, KOTOPAs SIBISICTCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOI

HCIOJIb30BaTh IPY BHIMOIHEHUH YU€OHBIX 3aJaHUI HAy4YHO-TOMYJIAPHYIO
TuTepaTypy (pU3MUEeCcKOro colepiKaHus, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHTEpHET; BIaaeTh NpUu€MaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHUS,
0000611251 “THGOPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UIECKOTO
COJIepKaHUsl, B TOM YHCIIE MyOJIMYHO MPEACTABISATh PE3yIbTaThl MPOCKTHON
WJIH MCCIICIOBATEIBCKOM ACATEIBHOCTH, ITPH 3TOM I'PAMOTHO MCIIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pu3uKH, COpOBOXKIATH
BBICTYIUICHHE MPE3CHTAINCH

IIPY BBITIOJIHEHUH YYeOHBIX TPOEKTOB M HCCIEA0BaHUN (HU3UUECKUX
IIPOLIECCOB PacHpeeiATh 00sI3aHHOCTHU B IPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33JJa4aMHU, CJICTUTH 32 BBIMOJHEHUEM IUIaHa ACHCTBUMA U
KOPPEKTUPOBATh €0, aIeKBATHO OILICHUBATh COOCTBEHHBIH BKJIA/l B
JIeSATEeILHOCTh TPYIIIbI, BHICTPABATh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUA

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

Pas3iinvdaTh ABJICHUS 110 OIMMCAHUIO X XapaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/ILIGCK06 SBJICHUC

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUN B OKpY’KaroIIeM
MUpE, B TOM 4yHclie (U3nYecKre IBJICHUS B IPUPOJIE, IPH 3TOM IEPEBOIUTH
NPaKTUYECKYIO 3a7auy B yueOHYI0, BBIJICNIATh CYIIIECTBEHHBIE CBOICTBA
(mpu3HaKM) (PU3HUECKUX SIBICHUN

1.4

OIMCHIBATh U3yYCHHBIC CBOMCTBA TE M (PH3UUCCKHEC SBIICHUS, UCTIOIb3YS
buznyecKre BEIUYUHBL, IPU OTIMCAHUU TIPABHIILHO TPAKTOBATh (PU3UUECKHIA
CMBICT HCTIOJIB3yEeMbIX BETUYNH, 0003HAYCHHS U SIMHUIIB (PU3UUECKUX
BEJIMYMH, HAXOJUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3UUECKYIO BETUIHHY
C IPYTUMU BEIMYUHAMU, CTPOUTH TpadUKH U3YUCHHBIX 3aBUCIMOCTEH
(UBUYECKUX BEITHYHUH

1.5

XapaKTCPU30BaATh CBOICTBa TECI, @Hanecxne SABJICHUSA U MIPOUCCCHI, UCITOJIB3YyA
N3YYCHHBIC 3aKOHBI, ITIPU 3TOM IaBaThb CIIOBECHYIO (I)OPMY.HI/IpOBKy 3aKOHa "
3alMUCBIBATh €ro MaTEMaTH4Y€CKOC BEIPAKCHHUC

1.6

00BACHATH (PU3UYECKUE TPOIECCH M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalUul IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2 — 3 JTOTMYECKUX I1aroB ¢
HOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHUH, (pU3HUeCcKUX
3aKOHA WJIA 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THbIC 3a7a4M (ONMUPArONIUecs Ha CUCTEMY U3 2 — 3 YpaBHEHHH ),
HCIIOJIb3Ys 3aKOHBI U q)OpMYHLI, CBA3BIBAIOIINC (bmnqecxne BCJIIMYUHBI. HA




1.8

1.9

OCHOBC aHaJIM3a YCJIOBHUA 3aa49U 3alIUCBIBATH KPATKOC YCJIOBUC, BBIABJIATH
HEOOCTAIIUEC UIIU M30BITOYHEIE JaHHBIC, BBI6I/IpaTI> 3aKOHBbI U (I)OpMy.]'H)I,
H€O6XO[[I/IMBI€ AJIg PpCIICHUSA, TIPOBOJUTDH paC‘-IéTBI " OLICHHUBATH
PEAIMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (bHSH“IGCKOfI BCIIMYHMHBI

pacno3HaBarh PoOIEeMbl, KOTOPbIE MOKHO PELLIUTh PH IOMOIIN (PU3NIECKUX
METO/I0B, UCIIOJIb3Ys OIIMCAHUE UCCIICOBAHNUS, BBIJCIIATD IIPOBEPIEMOE
IIPEIIOI0KEHUE, OLICHUBATD IIPABUIILHOCTD IOPsIKA IIPOBEICHU
UCCIIEI0BaHNs, JIEJ1aTh BHIBO/Ibl, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN 1
OIIBITOB

HPOBOIUTH OTIBITHI [0 HAOIIOCHUIO PU3MUYECKUX SABICHUH W (PU3UIECKUX
CBOICTB T€J: CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHuUs, OMIUCHIBATH XOJI OIbITA U €r0 PE3YJIbTAaThl, POPMYITHPOBATH
BBIBOJIbI

1.10

IPOBOJUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeIeIsis
cpe/Hee 3HaUeHHE U3MepseMOil BeMUnHBI ((POKYCHOE pacCTOsTHHE
coOuparo1ie J1MH3bI), 000CHOBBIBATh BHIOOP C110c00a U3MEPEHUS
(M3MepuTEIHHOTO MPUOOpa)

IPOBOJNTH UCCIICIOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEITMYUH C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUI: IUIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI ITOJTyYEeHHON
3aBUCHMOCTH (PU3NYECKUX BEIMYUH B BUJIE TAOIHIU IPaUKOB, 1ENaTh
BBIBOJBI 11O PE3yJibTaTaM UCCIICAOBAHUA

1.12

IIPOBOAMUTH KOCBEHHBIE U3MEPEHUS GPU3NYECKUX BEJIUUMH: [IJIAHUPOBATh
U3MEpEeHusi, COOUPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHSATD
U3MEPEHMS], CIENYsl NPEJI0KEHHON HHCTPYKIMH, BBIUYNCIIATD 3HAYCHHE
BEJIMYMHBI U aHAIIU3UPOBATH [TOIYUYEHHBIE PE3YJIbTAThI C Y4ETOM 3aJaHHOU
MOTPEUIHOCTH U3MEPEHUIN

1.13

1.14

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acHOCTU IpU padoTe ¢ 1a00paTOPHBIM
000pyaOBaHHEM

pas3iInyaTh OCHOBHBIE MPU3HAKK U3YYEHHBIX (PU3HMUECKUX MOJeNeit:
MaTepHuaibHasi TOuKa, a0COIIOTHO TBEPAOE TEJIO, TOUCYHBIH HCTOYHHK CBETA,
Ty, TOHKas JIMH3a, TUIAHETapHas MOJIeNIb aTOMa, HyKJIOHHAs: MOJIeNIb aTOMHOT'O
saapa

1.15

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOH HA X ONMMCAHUs, UCTIOJb3Ys 3HAHUS O CBOMCTBAX
busnyecKuX sIBICHUN U HE0OX0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

HCTIONIb30BaTh CXEMbI U CXeMAaTUYHbIC PUCYHKU W3YYCHHBIX TEXHHUUECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJOTUUECKUX MTPOLIECCOB MPU
pelIeHnr yueOHO-TIPaKTHUECKUX 3a/1a4, ONTHYECKHE CXEMBI JJIsI TOCTPOCHHUS
M300paKeHHUI B TUIOCKOM 3€pKajie U COOMPAOIIEH JINH3E

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIHIO O TPUMEPaX) IPAKTHIECKOTO
UCTOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU /IS
obecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOHCTBAMM, COXpAHEHHUS 3/JOPOBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHUS B OKPY KAIOIIEH cpee

1.18

OCYHIECTBIIATH MOUCK MH(pOpMaK pU3NUECKOro COEp>KaHus B CETH
WuTepHer, caMocTosATeNnbHO (hOPMYTUPYSI TOMCKOBBIN 3aIIPOC, HAXOAUTH Iy TH
orpezeNieHus: JOCTOBEPHOCTH MOJIyYeHHON HHPOpMAaLMi Ha OCHOBE
MUMEIOUINXCS 3HAHUN U IOIIOJHUTEIBHBIX HCTOYHUKOB

1.19

MCIIOJIb30BaTh TIPU BHITIOJTHEHUH YY€OHBIX 3aJaHH HAyYHO-TIOMYJIIPHYIO




auTepaTypy (pU3UUECKOro ColepiKaHus, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHTEpHET; BIajeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(pOpPMaIIUU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMUS,
IyOJIMYHO MPEACTABIATh PE3YIIbTaThl IPOEKTHOM MM UCCIIEI0BATEIbCKON
JIeATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOIb30BATh N3YUYEHHbIN NOHATUIHBINA
amrmapar u3y4aeMoro pasjena (U3uKA U COMPOBOXK/IATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

IIPU BBITIOJTHEHUH YUEOHBIX IPOEKTOB U MCCIEI0BAaHUN (PU3NUECKUX
IPOIIECCOB paclpeeNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJIEHHBIMU 33Ja4aMH, CJICAUTh 32 BHIITOJIHEHUEM IUIAHA JEUCTBUM U
KOPPEKTHPOBATH €T0, 3JICKBATHO OI[CHUBATh COOCTBEHHBIN BKJIA]l B
JIEATEIbHOCTb TPYIIIbl, BHICTPAMBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
IPOSIBIISI TOTOBHOCTh pa3peliaTb KOH(PIIUKTbI

IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA 7 KIIACC

Kon
pa3iena

Kox 3i1emenTa IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXXAIOILET'O MHUPA

®dwusuka — HayKa o npupoe. SABneHust npuposl. Puznyeckue
1.1 SIBJICHUS: MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE

dusnueckue BeauuHbl. M3MepeHne Gpu3ndeckux BeITUUrH.
1.2 ®dusnyeckue npudbopsl. [lorpentHocTs U3MEpEHU.
Me:xyHapoiHas cucTemMa eIMHUIL

ECTGCTBeHHOHay‘IHHﬁ MCTO/J ITO3HAHMA: Ha6J'II-O,[[eHI/IC,
MMOCTaHOBKA HAYYHOT'O BOIPOCA, BBIIBUKCHUEC TUIIOTE3,
9KCIICPUMCHT I10 IPOBCEPKE I'UIIOTE3, 00BSICHEHHE Ha6J'IIOI[aeMOFO
SABJIICHUS

1.3

1.4 Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTrueckue paboThI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO TeEa.
Ornpezenennie pa3MepoB MaJbIX TEJ.

N3mepenune temmiepaTypsl IpHU MOMOIIH KUIKOCTHOTO
TEPMOMETPA M TATUUKA TEMIEPaTypbl

1.5

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHWU BEIIECTBA

CrpoeHnue BemecTBa: arToMbl M MOJIEKYJIbL, UX pa3Mepsl. ONBITHL,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.1

I[BI/I)KCHI/IG qacCTull BEIICCTBA. CBs3b CKOPOCTH IBUKCHHUA YaCTUILL

2.2 .
¢ TemrnepaTtypoil. bpoyHoBckoe nBuxenue, 1udpdysus

B3aHMOHeﬁCTBHe JaCTHILl BEIIECCTBA: IPUTAKCHUC U
OTTAJIKMBAaHHC

23

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH
1 TBEPABIX (KPUCTALTNYECKUX) Tell. B3anMOCBs3b MeXK Iy
CBOMCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U UX
ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM

24




2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

[TpakTuyeckue pabOTHI:

OneHka 1uaMeTpa aToMa METOAOM PSIIOB (C UCTIOJIB30BAHUEM
26 dororpaduii).

OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
HOPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanundeckoe JBHKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE
JIBIDKEHHE

3.2

33

Cxopoctb. Cpeassisi CKOPOCTb IIPY HEPABHOMEPHOM JIBUKEHHH.
Pac4€r myT ¥ BpeMEHM JBUKCHUS
SBnenue nHepuuu. 3aKoH HHEpLUUU. B3anmozeiicTBue Ten Kak

IMpuirHa U3MCHCHUA CKOPOCTHU ABHUIKCHUS TCII. Macca kak McEpa
HHCPTHOCTHU TECJIa

3.4
3.5
3.6

II;motHOCTE BemecTBa. CBSI3b IUTIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIC 00bEMA BEIIECTBA

Cuna kak XapaKTCPHUCTUKA BSaHMOHCﬁCTBHH TCJI

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue CHIlbl ¢ TOMOIIBIO
JTMHAMOMeETpa

3.7

3.8

3.9

SIBnenue TAroTeHus u cuia TsxecTd. Cuia TSHKECTH Ha IPYTUX
mnaHerax. Bec Tena. HeBecoMocTh

Cuna tpenus. TpeHue ckoiabXKeHHs U TpeHHUEe MoKosl. TpeHue B
IIPUPOJAE U TEXHUKE

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM TIPSIMOIA.
PaBHOA€elCTBYIOIIIAS CHIT

3.10

3.11

3.12

[TpakTiueckue paboThI:

OnpezeneHne CKOPOCTH paBHOMEPHOTO JIBMKEHUS (1LIapuKa B
KUAKOCTH, MOJIEH 3JIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).
Omnpenenenue cpeHeil CKOPOCTH CKOTBKEHUS OpyCKa WK
[IapuKa [0 HAKJIIOHHON TIOCKOCTH. OmpeneneHue NiIoTHOCTH
TBEPI0TO Tena. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (nedopmanyn) NpyKUHbI OT TPUIIOKEHHOU CHJIBL.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHHS
CKOJIbJKEHUS OT Beca Tella M XapaKTepa CONMPUKACAIOLIUXCS
MMOBEPXHOCTEN

Pusnyeckue SBICHNS B IIPUPOJIE: IIPUMEPBI IBUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMU B KUBOW 1 HEKWBOM MPUPOJE, NEHCTBUE
CWJIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texuudeckue yCTpOﬁCTBaI JAUHAMOMCTpP, MOAIUITHUKN

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEH 1 T'A30B

Hasnenue TBEpaoro tena. CiocoObl yMEHbIIEHUS U YBEIMUEHUS

4.1
JaBICHUS

49 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS raza oT 00bEMa,
TeMnepaTypbl

43 Ilepenaua naBiieHust TBEPIBIMU TEJIAMH, KHUAKOCTIMH U Ta3aMH.
3akoH Ilackang. ITHeBMaTHUEeCKHE MAILTUHEI

4.4 3aBUCHMOCTD JaBIICHUS KUIKOCTH OT TITyOUHBI.

I'uapocTtaTudeckuii mapagokc. CooOMIarONTHUECs: COCYIBI.




FI/II[paBJII/I‘IGCKI/Ie MCXaHU3MBbI

4.5

4.6

ATtmocdepa 3emin u atMmocdepHoe nasienue. [IpuanHb
CyIIIECTBOBaHUS BO3YITHONW 0007109kH 3eMin. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHUS OT BHICOTHI
HaJl ypOBHEM MODsI

W3mepenune armocdepHoro naBieHus. [IpuOops! i H3MepeHuUs
aTMoc(hepHOro JaBICHHS

4.7
4.8

4.9

JlelicTBUE KUJIKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromas (apxuMeioBa) cuiia. 3akoH Apxumena

[InaBanue Ten. Bo3ayxoninaBaHnue

[TpakTuyeckue pabOTHI:

HccnenoBaHue 3aBUCMMOCTH Beca Telia B BOJIe OT 00bEMa
NOTPYKEHHOU B XKHUAKOCTh YacTu Tena. Onpenenenue
BBITAJIKMBAIOIICH CUIIBI, IEHCTBYIOIICH Ha TEIO, MOTPYKEHHOE B
KuAKocThb. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CUJIBI,
JEHCTBYIOILEH Ha TEJIO B KUAKOCTHU, OT Macchl Tesa. OmbITHL,
JEMOHCTPHUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI,
JEHCTBYIOIIEH Ha TEJO B KUAKOCTH, OT 00BbEMA MOTpyKEHHON B
JKUJKOCTb YaCTH TeJa U OT IJIOTHOCTH KHUJIKOCTH.
KounctpyupoBanue apeomerpa ik KOHCTPYHUPOBAHUE JIOAKH U
OIIpeNIeNIEHUE €€ TPY30II0IbEMHOCTH

4.10

4.11

dusnueckue SBICHUS B IPUPOJIE: BIUSHUE aTMOCHEPHOTO
JTaBJICHUS HA )KMBOM OpraHusM, IJIaBaHUE pbI0

TexHnueckue ycTpoicTBa: COOOIIAOLINECS COCY/Ibl, YCTPOICTBO
BOJIOTIPOBO/IA, TUAPABIMYECKHI ITpecc, MaHOMETp, 6apoMeTp,
BBICOTOMEp, MOPIIIHEBOM HACOC, ApEOMETP

PABOTA, MOITHOCTDB, OHEPT U

5.1 MexaHnunueckas paboTa

5.2 MexaHudueckas MOIIHOCTh

53 [TpocTheie MeXaHU3MBI: pblYar, 0JI0K, HAKIOHHAS MJIOCKOCTb.
ITpaBmiio paBHOBECHS pblyara

54 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K 0JIOKY

55 «3omoTtoe mpaBuiIo» MexaHuku. Koadpuiuent nonesnoro
neiicTBUs MexaHu3MOB. [IpocTble MeXaHN3Mbl B OBITY U TEXHUKE

5.6 [ToreHIManbHas SHEPTUM TEJIA, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sHeprus

53 [TonHas MexaHuueckas SHEPrus. 3aKOH U3MEHEHHUS U
COXpaHEHNs MEXaHNYECKOW SHEPTUH
[TpakTiueckue paboThI:
Onpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM

59 JBHKEHHUH Te€JIa 110 TOPU30HTAIIBHOM TOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHoBecus poryara. Mzmepenne KI1J]
HAaKJIOHHOM IUIOCKOCTHU. M3y4ueHue 3aKoHa COXpaHEeHUs
MEXAHUYECKON dHEPIrun

5.10 @u3nuecKue sIBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA

511 TexHuueckue yCTpOMCTBA: pblyar, MOJABUKHBINA U HETIOABUKHBII

6J'IOKI/I, HAKJIOHHAaA IMJIOCKOCTh, IPOCTHIC MEXAHNU3MbI B 6BITy

8 KJIACC




Kon
pa3iena

Koxa »inemenTa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

OcCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH
CTpOoeHHus BelecTBa. Macca u pazmepbl MoJieKyJl. ObITHI,
IIOATBEP K IAOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUH

Mopenu TBEPIOTO, )KUJIKOTO B Ta3000pa3HOTO COCTOSHUN
BemectBa. Kpucrammmdyeckue u amopHbie Tena

6.3
6.4

OOBbsicHEeHHE CBOWCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TEJ HA
OCHOBE II0JIO’KEHUI MOJIEKYJIIPHOKMHETHYECKOM TeOpun

CMauuBaHue U KalmUJIJIIPHBIC ABJICHUA

6.5

TemnoBoe pacmiMpeHue u cxaTue

6.6

6.7

Temnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO TEIIOBOTO
JIBUKCHHS YACTHI]

Buytpennss sueprus. CnocoObl U3MEHEHUs! BHYTPEHHEH
SHEPruu: TeIIonepeaaya U COBEpILEHUE paboThI

6.8
6.9

Buape! Tenonepenaun: TENIONPOBOAHOCTD, KOHBEKIIHS,
HU3ITyYECHUE

KommuectBo TeruioTel. Y aenbHas TEINIOEMKOCTD BEIIECTBA

6.10

6.11

TensooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHE TEILJIOBOIO
Oananca

[InaBneHne n OTBEpAEBaHNE KPUCTAIUNINYECKUX BELIECTB.
VeapHas TEIIOTA IJIABICHUS

6.12

[TapooGpazoBanue u konaeHcanus. Ucnapenue. Kunenue.
VY aenpHas TemoTa mapoodpazoBaHus. 3aBUCUMOCTb
TEeMIIepaTyphbl KUIIEHHS OT aTMOC(HEPHOTO JTABICHUS

6.13

BrnaxHocTh BO3ayXa

6.14

SHCpFI/ISI TOIIJINBA. YIIGJ'II)Hafl TCIJIOTA CropaHus

6.15

[Tpunnuns! paboTs! TemnoBbix apurarenei K11/ reruioBoro
nsuratens. TertoBble IBUTaTen 1 3alUTa OKPYKarOIIEeH cpebl

6.16

6.17

3aKOH COXpaHEHUs U NIPEBPAILECHNS SHEPTUHN B TEIJIOBBIX
poueccax

[IpakTuyeckue paboOTHI:

OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO
MIPUTSKEHUS.

OMBITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB ITOBAPEHHOM COIU WIIH
caxapa.

OnpIThI 10 HAOIIOJEHHUIO TETIJIOBOTO PACIIMPEHUS ra30B,
KUJKOCTEN U TBEPABIX TEIL

Onpenenenue JaBleHUs BO3IyXa B OaJUIOHE IIIPHIIA.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD J1aBJIEHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHus WK OXJIaXKICHUS.

IIpoBepka runoTe3s! IMHEHHON 3aBUCUMOCTHU JJTUHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
Habntonenne u3MeHeHus! BHyTpEHHEH SHEPTUu Teja B
pe3yibTare Ternaonepeaayn U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBICHUS TEINIOOOMEHA MPU CMEIINBAHUT




XOJIOJTHOW U TOpsiY€N BOJBI.

OnpeneneHre KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJAOW IPHU
TEIUI000MEHE C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.
Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCnapeHusl.

OnpeneneHre OTHOCUTENbHON BIAXKHOCTU BO3/1yXa.
OrnpenenieHue yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

6.19

duznyeckue SIBJICHUA B npupoac: MNOBEPXHOCTHOC HATAXKCHUC U
KaIllWJUISIPHBIE SIBJICHUS B IPUPOAE, KPUCTAILIBI B IPUPOJIE,
n3nyudenue CoiHua, 3amep3aHuie BOJOEMOB, MOPCKUE OpU3bI;
o0Opa3oBaHHe POChl, TYMaHa, UHEsl, CHEra.

TexHu4yeckue yCcTpoiCcTBa: KallWUIAPbl, IPUMEPBI UCIIOJIb30BaHUS
KPHUCTAIUIOB, JKUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATYPHI,
TEPMOC, CUCTEMA OTOILIEHUS IOMOB, TUTPOMETPBI, IICUXPOMETP,
napoBasi TypOHMHa, IBUTATEIb BHYyTPEHHETO CTOPAHHUSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsioB
BianmoneiicTBue 3apshkeHHBIX Tel. 3akoH KynoHna (3aBUCHMOCTh

7.2 CHJIBI B3aUMO/ICHCTBHS 3apsHKEHHBIX TEJT OT BEJTMUMHBI 3aps0B U
PacCTOSIHUSL MEXK/TY TEJIaMH )
Dnektpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUYECKOrO MOJIs.

7.3 [IpuHUHMI Cynepro3uIuy JIEKTPUIECKUX MoJeH (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn snekrpuyueckux 3apsa10B. DI€MEHTapHBIN

7.4 anexTpudeckuii 3apsan. Crpoenue atoma. [IpoBogHUKY U
JTUAJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 DNEKTPUYECKHI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPHUUECKOTO
TOKa. ICTOYHHMKHN TTOCTOSITHHOTO TOKA

77 JIeicTBHSI SJIEKTPUUECKOTO TOKA (TETIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

7.8 OnexkTpuueckas 1enb. Cuia Toka. DJIeKTpUIecKoe HapsKeHUe

79 CornpoTuBiieHHE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHNE
BeIllECTBA

7.10 3akoH Oma a1 y4yacTka 1enu

7.11 [TocnenoBarenbHOE U NapaJIEIbHOE COEAMHEHUE TTPOBOJHUKOB

712 PaboTta 1 MOIITHOCTH ANEKTPUYECKOT0 TOKA. 3akoH J[>Koyrst —

' Jlenua

713 DNEeKTpUUECKUE e U MOTPEOUTENN EKTPUIECKON IHEPTHH B
ob1Ty. KopoTkoe 3aMbikaHne

7.14 ITocTosuable MaruuThl. B3anMoneicTBHE TOCTOSHHBIX MAarHUTOB

715 MaruauTHOe nosie. MarHuTHOE 1oJie 3eMJIA U €r0 3HAYeHUE ISt
YKU3HU Ha 3emMJie

716 OmneIT OpcTena. MarHuTHOE 1oJI€ 3JIEKTPUUECKOI0 TOKaA.
[IpuMeHeHue IeKTPOMAarHuToOB B TEXHUKE
JleficTBrE MarHUTHOTO NOJI HAa TPOBOJIHUK C TOKOM.

7.17 DNeKTpoABUTaTElb MOCTOSTHHOTO ToKa. Mcnonb3oBanue

3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U Ha




TpaHCIIOPTE

7.18

7.19

7.20

OmnbiTel @apayes. SABneHne AMEKTPOMATHUTHON UHAYKIUH.
[IpaBuio Jlenna

Onektporereparop. CrocoObl MOTyUeHUS dICKTPUICCKOM
SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPrUu

[IpakTuueckue pabOTHI:

OmnbITH IO HAOTIOACHUIO SJCKTPU3ALNH TEJI HHAYKIUEH U IPH
CONPUKOCHOBEHUH.

HccenenoBanue AeCTBUS IEKTPUIECKOTO 110JI HA IPOBOJHUKHU
U JUAJIEKTPUKHU.

COopka u mpoBepKa padOTHI MEKTPUIECKOH IETH MOCTOSHHOTO
TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3mepenue u peryinpoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO YEPE3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA
pe3ucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOIO
COIIPOTHUBIIEHUS IPOBOJIHUKA OT €T0 JUIMHBI, IO
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka nmpaBuiia CI0KEHUSI HANIPSKEHUN TTPU
MIOCJIEI0BATEIIbHOM COEIMHEHHUH JIBYX pe3uctopoB. [IpoBepka
MpaBWJIa JJIs CUJIBI TOKA MPH MapaIEIbHOM COETUHEHUH
pesuctopoB. OnpeaeneHue padoTh ATEKTPUUECKOTO TOKA,
UIyLIero uepes pesucrop. OnpeneneHne MOImHOCTH
NMEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanune 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3
JIAMIIOUKY, OT HanpshkeHus Ha Hell. Onpenenenue KIT/I
Harpesartens. VccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS
IIOCTOSIHHBIX MarHuTOB. M3yueHne MarHuTHOTO MoJIs
MTOCTOSIHHBIX MarHUTOB MPU UX 00bETUHEHUH U Pa3AeICHUH.
HccnenoBanue NeHCTBUSA JIEKTPUIECKOTO TOKA HA MATHUTHYIO
cTpenKy. OMbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI
B3aMMOJICHCTBUS KaTYIIKN C TOKOM U MarHuTa OT CHJIbI TOKa U
HaIpaBJICHUs TOKa B KaTylIKe. M3yueHue nelcTBUs MarHUTHOTO
T0JI Ha TIPOBOJIHUK ¢ TOKOM. KOHCTpyHpoBaHue U nu3yyeHue
pabotsl anexrpoasurareins. M3mepenue KI1/]
ANEKTPOABUTaTENbHON YCTaHOBKU. OMBITHI IO UCCIEI0BAHUIO
SIBJICHUS 2JIEKTPOMAarHUTHOW MHIYKIIMH: UCCIIEI0BAaHUE
W3MEHEHUN 3HaYeHMs M HallpaBJIEHUs] HHAYKIIMOHHOTO TOKa

7.21

7.22

dusnueckue IBICHNUA B IMpUpPoOAC: SJICKTPUICCKUEC ABJICHUA B
aTMocdepe, ITEKTPUUECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3eMiu, aperd moarocoB, ok MAarHUTHOTO MOJIS JUIST )KU3HU
Ha 3emuie, OJISIPHOE CUSIHUE

TexHudyeckue yCTpoHCTBa: MEKTPOCKOI, aMIIEpMETP, BOJILTMETD,
peocTar, CUETUMK AIEKTPHIECKON YHEPTHUH,
3JIEKTPOOCBETUTENILHBIEC PUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (IPUMEPHI ), HIEKTPUICCKUE TTPEIOXPAHUTEIH,
QJICKTPOMArHuT, 3JICKTPOABUIATCIIb ITIOCTOAHHOTO TOKA,
TeHEPaTop MOCTOSHHOTO TOKA




9 KJIACC

Kon
pasjiena Kox snemenra [IpoBepsieMbie AIE€MEHTHI COACPHKAHUS
MEXAHUWYECKUE ABJIEHUA
31 MGX?.J:HI/IIIGCKOG nBuxkeHue. MartepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKEHHS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE
3.4 HepaBHomepHoe npsmonuneiinoe apuxeHue. Cpeanss u
MTHOBEHHAsl CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBUKEHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBobOoauoe nagenne. OnbITel [anunes
PaBHOMepHOE BIKEHUE IO OKpYX)HOCTH. [lepuon u yactora
8.7 oOpamienus. JInHeiHast ¥ yriaoBasi CKOPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnii 3akon HeroToHa
8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuiia TpeHUs CKOJIbKEHUS, CUJIa TPEHUS TIOKO4,
JpyTHe BUJbI TPEHHUS
R 14 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHUE
8 ' CBOOOIHOTO MaJeHUS
215 JBmxenue mianet Bokpyr Connua. IlepBas kocmudeckas
' ckopocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue maTepuaibHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
317 PaBHOBecHe TBEPIOTO TEJA € 3aKPETNIEHHON OCBIO BpAIICHUS.
MowmeHT cuisl. LleHTp TskecTH
8.18 Nmnynsc Tena. U3menenue uMiynbca. MIMmnyiibe cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE JBUKEHUE
8.21 Mexannueckasi paboTa U MOIIIHOCTb
822 PaGora cun TsxecTH, ynpyrocTtu, TpeHust. CBsizb SHEPTUU U
' paboThI
223 [ToTenumanpHas 3HEprus Tena, NOAHATOIO HaJl IOBEPXHOCTHIO
3emun
8.24 [ToTeHnmanpHast SHEPTHS CKATON MPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue pabOTHI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUS OpycKa W
8.27 JBUKEHMSI IIApHUKa 110 HAKJIOHHOM miockocTu. OnpeneneHue

YCKOpPEHHUS TeJla PU PaBHOYCKOPEHHOM JABUKEHHUH 110
HAaKJIOHHOM ITIOCKOCTH.




8.28

8.29

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPU
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadyaJIbHOH CKOPOCTH.
[IpoBepka rumoTe3sl: €CIU MPU PABHOYCKOPECHHOM JIBH)KEHUHT
0e3 HayaIbHOM CKOPOCTH ITyTH OTHOCATCS KaK PsIJi HEYETHBIX
YHCeN, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHIIBI
HOopMasibHOTO AaBneHus. Onpenenenue Ko3dduunenra TpeHus
ckoJibkeHus. Onpenenenue KECTKOCTH NpyKuHbL. OnpenencHue
paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM JIBIXKEHHH TeJla 110
TOPU30HTAILHOM MoBepXHOCTH. Orpeienienne paboThl CHIIBI
YIPYTOCTH MPH MOABEME TPy3a € UCTIOIb30BaHUEM
HETIO/IBUYKHOTO U ITOJBIKHOTO OJIOKOB

dusznueckue sSBJICHUS B npUupoAc: NPpUINUBbI U OTJIINBEI,
JABHXKCHUC ITJIAHCT ConHeunoi CHUCTCMbI, PCAKTUBHOC IBUKCHHC
JKUBBIX OPIraHu3MOB

TexHuueckue YCTPOﬁCTBaZ CIIMAOMCTpP, JaTYHUKU ITOJIOKCHHA,
PacCTOAHNA U YCKOPCHUSA, PAKCThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUM: TIepHo/I, YaCTOTa, aMILIUTY1a

9.2
9.3

9.4

MareMaTtrueckuil 1 Npy>KUHHBIM MasTHUKH. [IpeBpaiienue
SHEpPI'uy Npu KoJeOaTeIbHOM JIBHKEHUH

3aryxaromue kojedanus. BeiHyxnenHble konedanus. Pe3onanc
Mexannueckue BoaHbl. CBONWCTBa MEXAaHUYECKUX BOJIH.
[IpononpHbIE U TONIEpEYHBbIE BOIHBIL. JJIMHA BOJIHBI U CKOPOCTh

e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHBI B TBEPAOM TETIE,
CEeCMUYECKUE BOJHBI

9.5

3ByK. [ poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYyKa

9.6

WHpa3Byk 1 ynpTpa3Byk

9.7

9.8

9.9

[IpakTudeckue pabOTHI:

OrnpezenieHre 4acTOThl U IEPHO/Ia KOJICOaHUI MaTEMaTHIECKOTO
MasTHHKA.

OrmpezeneHne 4acTOThl U IEPHO/Ia KOJIEOAHHM Py KUHHOTO
MasITHHKa

HccnenoBanue 3aBUCUMOCTH TeprOAa KOJIeOaHUH
MOABEIIEHHOT0 K HUTHU Tpy3a OT AJMHBI HUTH. VccienoBanue
3aBUCHMOCTH TIEPHO/Ia KOJIeOaHn MPyKMHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCUMOCTHU Tiepuoaa KojaebaHui
rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl TPy3a U KECTKOCTH
npyXuHbL. Mi3MepeHne yckopeHus CBOOOHOTO MaICHUS
®dusnuecKkue sIBJIEHUS B IPUPOJIE: BOCIPUSATHE 3BYKOB
YKUBOTHBIMH, 3eMJIETPSICEHUE, CCHCMUYECKHE BOJTHBI, I[yHAMH,
9X0

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BAHUE YIbTPA3BYKa
B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

ONEKTPOMarHuTHOE MoJe. DIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2

[IIxana 37eKTPOMAarHUTHBIX BOJIH




10.3

10.4

10.5

DnekTpoMarauTHas mpupona ceeta. CKopocTh cBeTa. BonHOBbIE
CBOMCTBA CBETA

[IpakTryeckue paboTHI:
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO
MOOWIBHOTO TeneoHa

dusnueckue siBICHUs B IPUPOJie: OMOJIOrHYECcKOe AEHCTBHE
BUJIIMOTO, YJIbTPa(hUOJIETOBOTO U PEHTI€HOBCKOTO U3Ty4YEeHU I

10.6

TexHu4eckue ycTpoicTBa: UCIOIb30BAHUE FIEKTPOMATHUTHBIX

CBETOBBIE A
11.1

BOJIH JJIsI COTOBOM CBSI3H
BJIEHU A
JlyueBast Mmojienb cBeTa. MIcTOUHMKY cBETa

11.2

[IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3

OTtpaxxenue ceta. [nockoe 3epkano. 3aKOH OTPaKEHHS CBETa

11.4

11.5
11.6

11.7

11.8

[Ipenomiienue cBeta. 3akoH npenomieHus csera. [lonHoe
BHYTpPEHHEE OTPAKEHHUE CBETA

JIunza. Xop jiyyel B JIUH3E

Onrtuueckas cuctema ¢oTtoarinapara, MUKPOCKOIIA U TEJIECKOIa
I'ma3 kak ontuueckas cucreMa. bin3zopykocTs u
JaJIbHO30PKOCTh

Paznosxxenue 6emoro cBera B criekTp. OnbiThl HbloTOHA.
CrnoxxeHue CeKTpaIbHBIX IIBETOB. Jlucnepcust cBeTa
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11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH yIila OTPAKEHUSI CBETOBOTO JIyda
OT yTIJIa TIaJICHHS.

W3ydenune xapakTepUCTHK U300paXKeHUs IpeAMETa B MIIOCKOM
3epKae.

HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHHS CBETOBOTO JIyya
OT yTJIa TIaJIeHNs Ha TPAHUIIE «BO3IAYX — CTEKIIO».

[Tonmyuyenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.
Omnpenenenne POKyCHOTO PACCTOSIHUS U ONMTHYECKOM CHITBI
coOuparoIen JTUH3HI.

OMBITHI IO PA3TIOKEHHUIO OEIIOTO CBETA B CIEKTP.

OmnbITH IO BOCIIPUSTHUIO 1IBETA IPEMETOB NPU UX HAOIIOJCHUN
yepes LIBETOBbIE (PUITBTPHI

11.10

®dusnyeckue sABICHUS B mpupoje: 3atMennst ConHua u JIyHsl,
L[BETA TeJI, ONITHYECKHUE sIBIEHUs B aTMoc(epe (11BeT HeOa,
pedpakius, pagyra, MUpax)

11.11

Texnuueckue YCTpOﬁCTBaZ OYKH, MMCPUCKOII, (I)OTOaHHapaT,
OIITUYCCKUEC CBETOBOAbI

KBAHTOBBIE

SBJIEHUA

12.1

12.2
12

OmnsiTel Pesepdopaa u miianerapHas Mojaens aroma. Mojenb
aroma bopa

Hcnyckanue U MoroueHe ceera arToMoM. KBaHTHI.
JIunenyaThle CIIEKTPHI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHHUS

12.4

Ctpoenne atoMHOTO s1pa. HykiioHHas MOAenb aTOMHOTO sipa.
H3oTonbl

12.5

PanuoakTtuBHbIe peBpanienus. [lepuos momypacmnaga aTOMHBIX




saaep

12.6
12.7
12.8

SnepHsble peakuu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U
MaccoBOI'0 YHCE

9Hepr1/1;1 CBs31 aTOMHBIX SAJ€EP. CBs13b MacCHl U SHEpIrun

Peaknuu cunTesa u nenenus saep. Mcrounmku sneprun CosiHIa
" 3BE3]

12.9

12.10

SnepHas sHepreTuka. JleicTBue palMOAKTUBHBIX U3JIy4CHUN Ha
KUBBIC OPraHU3MBbI

[IpakTuueckue padbOTHI:

HabnroneHune crijionHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.
HccnenoBanue TpeKOB: U3MEPEHNE SHEPTHH YaCTHUIIBI 110
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).

W3mepenune paanoakTHBHOTO (poHA

12.11

12.12

@u3nYeCcKue SBICHUS B IPUPOJIE: €CTECTBEHHBIN
pazMOaKTUBHBIM (POH, KOCMUYECKHE JIy4H, PaAHOaKTUBHOE
M3JIy4eHUE IPUPOAHBIX MUHEPAIIOB, ACHUCTBUE PAJMOAKTUBHBIX
U3JIy4E€HUH HA OPraHU3M 4eJ0BeKa

TexHuueckue ycTpolcTBa: ClIeKTPOCKOII, MHANBUAYAJIbHBIN
JO3UMETp, KaMepa Bunbscona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUA K PE3YJIBbTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 062a30BOr0 YPOBHSI
NpoBepsieMoro OCBOEHHS1 OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€Tr0
TpeOoOBaHUS o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKKU B HAy4YHOH KapTHHE MUPA; C(HOPMHUPOBAHHOCTh
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOM CBS3M U M03HABAEMOCTH SIBJICHUN
IPUPOJIBI, O POJIM IKCIIEPUMEHTA B GU3HKE, O CHCTEMOOOpasyoleil posu
(GU3UKN B pa3BUTUH €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH, 00
HBOJIIOLIMU (PU3MUECKUX 3HAHUM U UX POJIU B LIEJIOCTHON €CTECTBEHHOHAYYHON
KapTHHE MHpa, O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILEr0 MUpa, Pa3BUTHE
TEXHUKHU U TEXHOJIOTH

3HaHUs 0 BUAAX MaTepuu (BELECTBO U MOJIE), O IBHKEHUH KaK Ccriocode
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOCHUS
BEIIECTBA, O PU3NYECKON CYIIHOCTHU SBIEHUIN NMPUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, YJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHME Pa3INyaTh SIBJICHUS 110
OINMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (prU3nUYecKoe sIBIEHUE; YMEHHE Paclo3HaBaTh
MPOSIBIIEHUE U3YyUYEHHBIX (PU3NYECKUX SBJICHUHN B OKPYKAIOILIEM MHUPE,
BBIJIEJISASA UX CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnanenue ocHoOBaMU MOHATUHHOTO anmnapaTra ¥ CHMBOJIMYECKOTO SI3bIKa
(bU3KMKY U UCTIOJIb30BAaHUE UX UI pellleHus] yueOHbIX 3a/1a4; YMEHUeE
XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOILIECCHI, UCTIONB3YS
dbyHIaMeHTaJIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHune onuceBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘IGCKI/IG SABJICHUS,
HCIIOJIBb3Y q)I/I3I/I‘-IeCKI/IC BCIIMYHHBI




Branenue ocHOBaMH METOIOB HAYYHOTO MTO3HAHUS C YIETOM COOIIIOICHUS
paBuJI 6€30MaCHOTO Tpyia: HaboIeHue PU3NIECKUX SBICHUI:

YMEHHE CaMOCTOSTEIbHO COOUPATH IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY U3
JaHHOTO Habopa 000pyI0BaHUS 10 UHCTPYKIIUHU, OITUCHIBATH X0/ OIbITA U
3aMKUCHIBATh €T0 PE3YIbTAThI, (DOPMYITHPOBATH BHIBOIBL;

MIPOBEJICHHUE MPSAMBIX U KOCBEHHBIX U3MEpPEHUN (U3NYECKUX BETUUUH: YMEHHE
MJIaHUPOBATh U3MEPEHUSI, CAMOCTOSATEIBLHO COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY MO UHCTPYKIIMU, BEIYMCIISTH 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 33JIaHHON MOTPEITHOCTU PE3YIbTAaTOB
HM3MEPEHHUI;

MIPOBEICHUE HECIIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIEIOBaHUN;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTATbHYIO YCTAHOBKY U IPOBOJIUTH
MCCJIEIOBAHKE 110 MHCTPYKIIUHU, TTPEACTABIIATH MOJTYyUYEHHBIE 3aBUCUMOCTH
buznyeCKUX BEITUYUH B BHUJIEe TAOIUI] U rPpa)UKOB, yUUTHIBATh MOTPEIIHOCTH,
JieNaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICI0OBAHUS
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[TornMaHme XxapaKTepHBIX CBOMCTB (DU3MUECKUX MOJeNel (MaTepraabHast
TOYKa, a0COIIOTHO TBEPOE TEJI0, MOJIEIH CTPOCHHUS T'a30B, JKUAKOCTEH 1
TBEPABIX TEJ, INITAHETAPHAsI MOJIEIIb ATOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O
A1pa) U yMEHUE PUMEHATh UX JJIs1 00bsCHEHUS (PU3NYECKUX MTPOLIECCOB

YMeHue o0bsCHATh (PU3UUECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa, B YaCTHOCTH,
BBISIBJIATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHUE C ONOPOi
Ha M3YYCHHBIC CBOWCTBA (PM3MUECKUX SBJICHUHN, PU3HMUECKUE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIN

YMeHue pemate pacu€THble 3a1a4uM (Ha 0a3e 2 — 3 ypaBHEHHI), HCIIONb3Ys
3aKOHBI M POPMYJIBL, CBSA3BIBAOLINE (PU3NYECKUE BEIIUYUHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE yCIOBUE 3a/1a4H, BBISBIIATH HENOCTAIOIINE JaHHBIE,
BbIOMpATh 3aKOHBI U (GOPMYJIbI, HEOOXOJUMBIE I €€ pEelIeHUs], UCII0JIb30BATh
CIIPABOYHBIE JAHHBIE, TPOBOAUTH PACUETHI U OLICHUBATH PEAINCTUYHOCTD
MOJTy4E€HHOT0 3HauY€HUs (PU3MUECKOI BEIMUMHBI; YMEHHUE ONPEIEIATh
pa3MepHOCTh (PU3NYECKOI BETMUMHBI, TOJTYYEHHO! MPHU peIIeHUH 3a/1aun

YMeHne XxapakTepu30BaTh PUHLAIBI ACUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX IPUOOPOB, M MPOMBIIIIEHHBIX TEXHOJIOTHUECKUX
MIPOLIECCOB 10 X ONMMCAHUIO, UCIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUH U HE0OXOoaUMble (PU3NYECKHEe 3aKOHOMEPHOCTH

YMeHue UCTonb30BaTh 3HAHUA O (PU3NYECKUX SIBJICHUSIX B TIOBCEAHEBHOM
YKU3HU 171 oOecriedeHnst 6€30MacHOCTH MPU 0OpaIleHUH C OBITOBBIMU
npubopaMy U TEXHUYECKHMHU YCTPONCTBAMU, COXPaHEHUS 310POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEJICHUS B OKpYIKalOIIel cpese;
MOHUMaHHe HEOOXOIMMOCTH MPUMEHEHHS JOCTI)KEHUH (PU3UKH U TEXHOIOTUH
JUISL paliiOHaJIbHOTO MPUPOIONIOIB30BaAHUS
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OmnbIT oKCcKa, peoOpa3oBaHusl U MpeIcTaBiIeHHsI HHPopMaly (pU3nIecKoro
COJIepKaHUs C UCMIOIb30BaHUEM HH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH; YMEHHE OLIEHNBATH JOCTOBEPHOCTh MOIYYSHHOI HH(OpMAIX Ha
OCHOBE UMEIOIINXCS 3HAHUHN U JIOMOJTHUTEIbHBIX HICTOUHUKOB; YMEHHE
WCTIOJTB30BAaTh TPH BBHITIOJTHEHUH YIEOHBIX 33JaHUI HAYIHO-TIOMYJISIPHYTO
auTeparypy pusnyeckoro cojepikaHus, CipaBOYHbIE MaTepUAIIbI, PECYPCHI
cetu MHTepHeT; BajeHne 6a30BbIMU HaBbIKaMU IPeoOpa3oBaHus
UH(OpPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTyI0; YMEHHE CO3/1aBaTh
CcOOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIIEHUSI HAa OCHOBE MH(MOpPMAITUHU U3
HECKOJIbKUX UCTOYHUKOB




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1IO ®U3UKE

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
MEXAHUWUYECKUE SBJIEHUA

Mexannueckoe ABukeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBbHOCTD
JIBIDKECHUSA

1.2

PaBHOMepHOE 1 HEpaBHOMEpHOE ABMkEHHUE. Cpennss ckopocTs. Popmyiia s
BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t

1.3

1.4

PaBHOMepHOe HpHMOHHHCﬁHOG JABHKCHUC. 3aBHCHMOCTD KOOpJAUHATHI TCJIa OT BPpECMCHU B
CJIyda€ paBHOMECPHOI'O HpﬂMOJ’IHHCﬁHOFO JBHXCHMUA

x(t)=x,+vt

I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl IPOEKIIMHM CKOPOCTH, POEKIUH MEPEMEILIECHNUS,
IIyTH, KOOPAWHATHI IPU PABHOMEPHOM NPSMOJIMHEHHOM JIBUKEHUU

3aBUCUMOCTH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:

Sl =v,, #1+a, *

(] [

q)OpMy.HLI AJIA ITPOCKI UK NEPEMECIICHM A, IPOCKIUH CKOPOCTHU U IMPOCKIUNU YCKOPCHU A
IIpU paBHOYCKOPECHHOM HpHMOHHHCﬁHOM JABUOKCHUU:

+2
5. (D =0y, -r+ax-?.

U_\'('f) =g T4, I,

a,(f)=canst,

o] o]

2 1 _hH
Uay Uix 2,8y

I'paduxu 3aBUCMMOCTH OT BpEMEHHU ISl POEKIIUHN YCKOPEHHUS, TPOEKIINH CKOPOCTH,
IIPOCKIUU NIEPEMEILICHNS, KOOPAUHATEI IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM
JBHKEHUH

1.5

CBoboanoe majnenue. GopMyIibl, OMUCHIBAIONINE CBOOOIHOE TaICHHUE TEJa TT0 BEPTHKAIHN
(IBMKEHUE TeNla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMiH). ['paduku
3aBUCUMOCTH OT BPEMCHU JIA IPOCKIHUHU YCKOPCHUA, TPOCKIUKU CKOPOCTHU U KOOPAHNHATBL
pU CBOOOTHOM TAJCHUH TeJNa MO BEPTUKATIN




1.6

CkopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyx)HOoCcTH. Hampapiienue ckopocTH.
(DOpMy.]'Ia AJI1 BBIYHUCICHUA CKOPOCTHU YEPE3 panyC OKPYKHOCTH U IICPUOT 06paH_IeHI/I${2
o= iMR
T

LlenTpocTpeMuTenbHOe yckopeHue. HanmpapieHue eHTpOCTPEMUTENLHOTO YCKOPEHHUS.
®opmyra il BHIYUCICHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaleHHUS:

Vo= ?

1.7

1.8
1.9

1.10

Macca. IInotHocTs BemecTBa. @opmyiia A BBIYUCICHUS IITIOTHOCTH:
_m
v

Cuna — BektopHas pusnueckas BenuunHa. ClokeHue CHil

SIBienue nunepuuu. Ilepsolit 3akoH HproToHa

Bropoii 3akon HertoToHa:

—

F=m-a

CoHanpaBiIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbL, JEHCTBYIOIIEH Ha TEIIO

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

1.13

TpeHHe IMOKOS U TPCHUC CKOJIBKCHUA. cDOpMy.]'IEl AJI1 BBIYUCJIICHUA MOAYJISL CUJIBI TPCHUSA
CKOJIBXXCHHA

Fpo=u-N

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanui. 3aKkoH ynpyroi aegopmaruu
(3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My -1t~
F=Gg -1 _2

R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmya A BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H oBepxHocTH 3emin: F = mg.
JIBrxenne mnanet Bokpyr Connua. Ilepas kocMuueckast ckopocts. HeBecomocTs 1
Heperpy3Ku
Nmnynbce Tena — BeKTopHast (pusnueckasi BeIMUMHA.

D=mi

Nmnynbe cuctemsl Ten. M3mMeHenne uMiyiabca. IMIysnbe CUTbl

1.16

3aKOH COXpaHEeHMsI UMITYJIbCa I 3aMKHYTON CHCTEMBI Te:

p=myly +m, U, =const




PeaxkTuBHOE NBUKEHHUE

Mexannueckast pabora. @opmyia st BEIYUCICHHS paOOThI CHITBL:

A=Fsoosa
1.17 MexaHn4ecKasi MOIIIHOCTD:
A
N==
r
Kunernueckas u noteHmanbHas sHeprus. Gopmysia st BBIYUCICHUS] KWHETUYECKON
SHEPIUHU:
J'JE_JE
E, =——
1.18 2 . .
Teopema o kunetnueckoi sueprun. opmya A BHIYUCICHHUS TOTCHIIMAIBHOM SHEPTUH
Tena, MOJHATOTO
Haj 3eMIEn:
E,=m gh
Mexannyeckas dJHEeprus:
E=E;.+E 2
1.19 .
3aKkoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPAHEHUSI
MEXaHUYECKON 3HEPTrUuu B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBparieHue MEXaHMYECKON YHEPTUU TPU HATMYUU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. MowmenT cunsi: M - FL
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20 1 2
[TonBukHbIM 1 HenoABMKHBIN O510KU. KIIJI mpocThIX MeXaHU3MOB,
n= Aumma
A‘S&TIZEHH
[aBiienue TBEpIOTO TENA.
®opmya 1751 BBIYUCIICHHS IaBICHUS TBEPIOTO Tena:
p= F
5
1.21 JlaBenue raza. ATMOcepHOE 1aBICHHE.
I'mapocratuyeckoe JaBlIeHUE BHYTPHU KUJIKOCTH.
®opmyra sl BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=Pgh+Puy,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. @opMyra sl ONpeIeTICHUs BHITAIKMBAIOIIECH CUIIbI, IEUCTBYIONIEH HA
TEJI0, TOTPYXEHHOE B )KUIKOCTh WJIU ra3:
1.23 -
Fag =PEV
VYcnoBue miaBanus tena. [lnaBanue cyJ10B M BO3yXOIIaBaHUE
104 Mexanunueckue kojaeOaHus. AMIUIMTY/1a, IEPUOJT M yacToTa Konebanuit. @opmyna,

CBSI3BIBAIONIAS YACTOTY W MEPHO]T KOJICOaHUH:




T
1.5 MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparenne sHepruu npu KouedareIbHOM
) IBIDKECHUN
1.26 3aryxaromue KojebaHus. BeinykieHHble kKonebanus. Pezonanc

MexaHunueckue BOHBL. [Ipo/10yIbHBIC U TOTIepeYHbIC BOJIHBIL. J{TMHA BOJIHBI 1 CKOPOCTh
1.27 pacnpoCTpaHEeHHUs BOJIHBI:

b=v-T

128 3By1( FpOMKOCTL " BBICOTA 3By1(a. OTpa)KeHI/Ie 3BYKOBOI>’I BOJIHBI Ha rpaHHue ABYX cpeI[.
WHdpa3Byk U yIbTpa3ByK

Ipaxmuueckue pabomul

W3mepenune cpeHeii IIIOTHOCTH BEIIECTBA; apXUMEI0BOM CHJIBI; )KECTKOCTH MPYKHUHBL,
K0d(ppHIIMEeHTA TPEHUS CKOIBKEHUS; pabOThI CUJIBI TPEHHS, CHIIBI YIIPYTOCTH; CPETHEH
CKOPOCTH JIBHXKEHUS OpycKa 0 HaKJIOHHO# MIOCKOCTH; YCKOPEHHUs OpycKa pu
JOBUXXCHUH 110 HaKJ’IOHHOfI IINIOCKOCTH, 4aCTOThI 1 HepI/IOIIa KOJIG63.HI/II71 MATCMATHYCCKOT' O
MasTHUKA; YaCTOTHI M MIEPUOa KOJeOaHU MPYKUHHOTO MAasSATHUKA; MOMEHTA CHJIB,
JIEMCTBYIOIIETro Ha pbIyar; paboThl CHIIBI YIIPYTOCTH MIPH MOIBEME TPY3a C IIOMOIIBIO
HETOABMYKHOTO 0JI0Ka; pabOThI CHJIBI YIPYTOCTH IPH MOIbEME IPy3a C MOMOIIBI0

1.29 IIOBIKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U
OT IINIOTHOCTH KUJAKOCTH, HE3aBUCUMOCTHU BI)ITaJIKI/IBaIOH_IGf/'I CHJIBI OT MAacCChI T€J1a, CUJIbI
TPEHHUS CKOJIBKEHHUS OT CHUJIBl HOPMAaJIbHOI'O JTABJIEHUSA U OT POJa MOBEPXHOCTH; CHIIBI
YOPYTOCTH, BOSHUKAIOIIEH B MIPYKUHE, OT CTENIEHU Ae(popMaliy MPYKUHBI; YCKOPEHUs
Opycka OT yriia HakJIOHa HalpaBJIsioIei; mepro/a (4acToThl) KoJeOaHU HUTSHOTO
MasiTHHUKA OT JJIMHbI HUTH, HepI/IOI[a KOJ'[e6aHI/II\/JI HPY)KI/IHHOFO MassTHHUKA OT MACChI rpy3a
1 J)KECTKOCTH MPYIKUHBI; HCCIICIOBAHUE HE3aBUCUMOCTH TEPHOIa KOJIeOaHH HUTSHOTO
MasTHHKa OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pbl4ara

Dusuueckue s61eHus 8 npupode.‘ MMPUMEPHI ABMIKCHUA C PA3JIMYHBIMH CKOPOCTSMHU B
JKMBOI M HEXKUBOK npupone, HeﬁCTBHC CHJIbI TPCHUSA B IIPUPOJAC U TCXHUKE, IIPUIIUBBI U
OTJIMBBI, IBHUXKCHUEC IIJIAHECT ComnaeuHom CUCTEMBI, PCAKTUBHOC JIBUKCHHUEC JKUBBIX
OpTaHHU3MOB, pbIdaru B TCJIC YCJIIOBCKA, BIIMSAHUC aTMOC(l)epHOFO JaBJICHHA Ha JKMBOM
OpTraHu3M, IIaBaHHUEC pI)I6, BOCITPHUATHUC 3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC,
celicMU4YecKre BOJIHBI, IYHAMH, 3XO

1.30

Texnuueckue ycmpoticmea: CIAJOMETP, JATYUKU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
JUHAMOMETD, MOAIMIUITHUKH, PAKEThI, phIYar, TOIBHKHBIA U HETIOIBUKHBIN OJIOKH,

1.31 HAKJIOHHAsS TJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI,
YCTPOWCTBO BOJOMPOBOAQ, THAPABIMUECKHI TIPecc, MAHOMETP, 0apOMETp, BEICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMIOJIF30BaHUE YIBTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHN A

OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-KHHETUYECKON TEOPUH CTPOCHHS BEIIECTRA.

2.1 Mopenu TBEPAOTO, )KUAKOTO M ra3000pa3HOro cocToSHUM BemecTBa. Kpucranmnueckue
U aMmopdHBbIE Tena

JBmxenue yactuil Beniectsa. CBsA3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMIIEPATYPOU.

2.2
BpoyHoBckoe nBuxenue, 1uddysus
23 CMauuBaHue U KalWUISIPHBIE SIBICHUS
24 TennoBoe pacIIMpeHHe U CxKaTUe
2.5 TermoBoe paBHOBECUE
26 BuyTtpennsist sneprus. Pabota u Teronepeaaya Kak crocoObl U3MEHEHUS! BHYTPEHHEH

SHEPTrUuu




2.7

BI/I,Z[I:I TCIionepeaavu: TCriIonNpoOBOJHOCTb, KOHBCKI M, U3JTYYCHHUC

HarpeBanue n oxnaxnaenue tena. KoanuecTBo TEIOTHL. Y AeiabHAs TENI0EMKOCTD:

2.8 O=cm(t,—t,)
3aK0oH COXpaHEHUsl SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOTO OalaHca:
29 Ql +Q2 _I_-“:D
Hcnapenne n konaeHcanus. VismeHeHne BHYTPEHHEN SJHEPTUU B IIPOLIECCE UCIIAPEHHUS U
2.10 KoHJleHcanuu. Kunenue sxuakoctu. Y aenpHas TeroTa napooopasoBanus: L = Q/m
2.11 BrnaxunocTs Bo3ayxa
[InaBnenue u kpucramumszanusa. 3MeHeHne BHyTpeHHEN SHEPTrUuu PU IUJIABJICHUU U
KpUCTaJUIM3alMK. Y Ae/IbHAs TEIUIOTA MJIABJICHUS:
2.12
' _9
A m
213 BHyTpeHHss 3Heprusi cropaHusi TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAaHUs TOIUIMBA: ¢ =
O/m
2.14 [Tpunanmns! paboTs! TeroBbix apurarenei. KIT/I teruioBoro apurarens
Ipaxmuueckue pabomul
N3mepenne yaenbHOM TeMI0EMKOCTH METANIMYECKOr0 IMJIMHIPA; KOJIMYECTBA TEIJIOTHI,
MOJIy4E€HHOT'0 BOJIOM KOMHATHOM TeMIepaTypbl PUKCUPOBAHHOM MacChl, B KOTOPYIO
215 OMYILEH HArpeThI HUINH/D; KOIIMECTBA TEILIOTHI, OTAAHHOTO HArPETEIM LIMIHHAPOM,
MOCJI€ OMyCKaHHUS €T0 B BOJy KOMHATHON TEMIIEPaTyphl; OTHOCUTEIHHOM BIIaXKHOCTH
BO3/lyXa; YJEIbHOM TEIUIOTHI IJIaBJIeHUs JbAa. VccienoBanue n3aMeHEeHUsl TEMIEpaTyphbl
BOJIBI TIPU PA3JIMYHBIX YCIOBUSX; SIBIICHUS TEIJIOOOMEHA MTPU CMEIIMBAHUU XOJIOTHOU U
ropsiuei BOJbl; MpoIiecca UCHapeHust
Dusuueckue s61eHUs 8 NpUpode. TTOBEPXHOCTHOE HATSHKEHHUE W KAITUJUISPHBIC SIBJICHUS B
2.16 MpUPOJE, KPUCTAILIBI B pUpoe, u3nydeHue ConHila, 3aMmep3aHrue BOJOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHES, CHeTa
Texnuueckue ycmpoticmea: KanvUISAPbl, IPUMEPHI UCTIOIb30BaHUS KPUCTAILIOB,
2.17 JKUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB,
TUTPOMETPHI, ICUXPOMETP, MapoBas TypOUHA, TBUTATEIh BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpu3anus Ten. /[Ba BUa d3IeKTPUUYECKUX 3apsiioB
3.2 B3anmopelictBre 3apskeHHBIX Tell. 3akoH KynoHa
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
3.4 Onektpuueckoe nose. Hanpsx€HHOCTh anekTpuueckoro nois. [lpuniun cynepno3uunu
' AJIEKTPUIECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JeicTBUE 2IEKTPUUECKOTO MO Ha SJIEKTPUYECKHE
3apsiabl. [IpOBOJHUKH U TUANEKTPUKU
[TocTostHHBIM 25ekTpruyeckuil Tok. [leficTBus anekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=q/t,U=A4/4q
3.7 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
R =pl/S
3.8 3akon Oma jis yyacTka anektpudeckoit nenu: [ = U/R
3.9 [TocnenoBarenbHOE COETMHEHNUE MPOBOIHUKOB:




I, =1, U=U,+U,. R=R +R,
Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

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

e

CMelaHHbIe COCAUHCHUS IMPOBOAHUKOB

Pabota u momHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akon J[>xoynsa — Jlenia:

3.11 0= 12 ‘R.t

312 OmneiT OpcTena. MarHuTHoOe 1oJie IPSIMOro IPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON
UHTYKIUH

3.13 MarHuTHOE 1oJie HOCTOSHHOTO MaruuTa. B3anmoseiictBue NOCTOSHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOAHUK C TOKOM

3.15 Onpitel @apanes. SBneHue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
Ipakxmuueckue pabomul
M3MepeHue 31eKTpUIecKOro COnpoTUBICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOThI JIEKTPUUECKOT0 TOKA.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, BOSHUKAIOLIETO B IPOBOIHUKE (PE3UCTOPHI,

3.16 JaMIIOYKa), OT HANPSKEHUS Ha KOHLAX TPOBOJHUKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €T0 MONIEPEUYHOr0 CEYEHMS U YAEIBHOIO COIPOTUBIICHHUS.
[IpoBepka mpaBuiia 1Jis AIEKTPUUYECKOTO HAMIPSKEHUSI IPHU MOCIIE10BATEIbHOM
COEIMHEHUH NPOBOIHUKOB; IIPABUJIA JIJIS1 CHJIBI DJIEKTPUUECKOT0 TOKA IIPH MAPaAJIEIBHOM
COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTaMIIOYKa)
Qusuueckue s61eHUs 8 Npupooe: HIEKTPUUECKHE SIBJIEHUS B aTMoc(hepe, dJeKTPUUECTBO

3.17 KHUBBIX OPIraHU3MOB, MArHUTHOE T0J1€ 3eMJIH, Apeiid MOI0COoB, pOjIb MATHUTHOTO MOJIS
JUISL )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 31€KTPOCKOIl, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUHUK

318 JJIEKTPUUECKON SHEPIUH, FTEKTPOOCBETUTENbHbIE TPUOOPHI, HarpeBaTeIbHbIE
AJIIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUIECKUE TTPEIOXPAHUTEIH, DIICKTPOMArHUT,
JJIEKTPOABUTATENb IOCTOSHHOTO TOKA, TEHEPATOP NMOCTOSHHOTO TOKA

3.19 OneKTpoMarHuTHele BOJHEIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JIyueBas monens cBera. [IpsMonnHeitHOEe pacpoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomienue cBeTa. 3aKOH MPEJIOMIICHHS CBETA

3.23 Hucnepcus ceera

304 JInnza. Xop nyyen B inH3e. POKYCHOE pacCTOIHUE JTMH3bL. ONTHYECKas CUila JUH3bL: D

' =1/F

3.25 ['na3 kak ontuueckas cucrema. OnrTuyeckue nNpudopsl
IIpakxmuueckue pabomoi
HiHHPar###113MepeHne oNTHYECKOM critbl coduparomeil TMH3bI; (POKYCHOTO PACCTOSHUS
cobuparotei TuH3bI (TI0 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETAa U H300paKEHU,

3.26 KOTJ1a MPeIMET PAcIONIO’KEH B TBOMHOM (hoKyce), moKazaTess MPeOMIICHHS CTEKIIA.

###Par###ccnenoBanue CBOMCTBA N300paKEHHM S, ITOTYUYSHHOTO C TIOMOIIBIO
coOMparoIIe JIMH3bI; U3MEHEHHs (POKYCHOTO PACCTOSIHUS JBYX CJIOXKEHHBIX JINH3;
3aBHCUMOCTH yTJIa MPEJTOMJICHHS CBETOBOTO JIy4a OT yTJjia MaJeHHs Ha TPAHUIIEC «BO3TyX




— CTCKIIO»

Dusuueckue s61eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a u .H}’HBI, OBCTA TCJ, OIITUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiiys, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 049K, IEPUCKOT, oToanmapar, ONTUYECKUE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, ramma-usiydeHus. Peakiuu anbda-u O6era-pacnama
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapuas Moens aToma
4.3 CocraB aromHoro spa. M3oronsl
4.4 [Tepuoa nmonypacmnajga aTOMHBIX siiep
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3PS J0BOTO U MAaCCOBOTO YHCEN
Qusuueckue A61eHUs 8 NpUpooe: eCTECTBEHHBIN paJMOaKTHUBHBIN (POH, KOCMHYECKHE
4.6 Jy4H, paAMOAaKTUBHOE U3TyYCHHE MPUPOJAHBIX MUHEPAIOB, IEHCTBUE PAAHOAKTUBHBIX
W3JIy4eHUN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpotiicmea: CIEeKTPOCKOII, UHINBUAYAIBHBINA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHad OHCPreTuKa




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» ®uszuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepeiukun .M., Banos A.H.,
Axkuuonepsoe obmiectBo «M3narensctBo «lIpocsemienney.

» ®u3uka: 8-if kiacc: 0a30BbIN YpoBeHb: YueOHUK, § kinacc/ [lepsimkun U. M., Banos A. 1.,
AxknuonepHoe obmiectBo «M3narensctBo «lIpocsemienney.

» ®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [leppiukun U. M., I'ytauk E. M.,
NBanoB A. U., Ilerpoa M. A., AkitnorepHoe o0miectBo «M3aatenbetBo «IIpocBemieHuey.
METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Meroandeckue mMaTepuaiibl K yaeOHuky "®dusuka" [lepeimkun Y. M., MBanos A. .,
Axunonepnoe obmectBo «M3narenscTBo «IIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POIII
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