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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOI€HHOM YPOBHE OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHO paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaBanus yueoHoro npeamera «Duszukay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB O0YYAIOIIUXCS, CTpeMsIIMXcsi K Oojee TIIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUN, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieiieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SABJICHUN, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u (U3NYECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYK KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUsS HaydyHOro MeToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 TiaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3ydyenue ¢u3ukun Ha YrIyOJIEHHOM YpOBHE MpEIIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

VMHTEPHPETUPOBATh JAHHBIE M MCIOJb30BaTh HAy4YHbIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BHIBOJOB.

[lenn wusyueHus ¢GU3MKK Ha YpOBHE OCHOBHOrO o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpazoBaTtenpHBIX oOpraHuzauusx Poccuiickoit @enepanuu, peanru3yOIINX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HWHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY H3YUCHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIIIM SIBJICHHUSM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHsI KaK pe3yjbTaTa W3Y4YCHHS OCHOB
CTpOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3HUECKUE 3HAHWS W HAYYHBIC
JI0Ka3aTeNbCTBA U1 OOBSICHEHUST OKPY KAIOIINX SBJICHMUIA;

dbopMHpoOBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npodeCCUOHAIBHONW  AESTEILHOCTH, CBSA3aHHOM C (PU3MKOH, TMOArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUIO (U3UKH Ha
yIIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIUX Mpoduied oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTxeHne STUX Iiesield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIOIMNX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TETUTOBBIX, DJICKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PacCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUS W UCIOJb30BaHUs (DU3MUECKUX MOJeNel, BKIIoYash TBOPYECKUE U
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHHUS W HW3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejIaraTh SKCIepUMEHTAIbHbIC
CocOoObI UX MPOBEPKH, IUIAHUPOBATh M MPOBOAUTDH OIBITHI, IKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMUSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHpoOpMaleil (U3HUUECKOro COAEp KaHMUS,
BKJItOUasi THPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3MKH, HHTEPIIPETALUs 1
KPUTHYECKOE OlIeHWBaHKE NH(OpMALUY;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wusyuenue ¢usuku (yrnyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 dacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yvacoB (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npupoiabl (3JIEMEHTHI COJEPKAHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBs3u). DuU3MUecKue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusznueckne BenuuuHbI. PasmepHocTb. EnuHuIBl (Gu3NYecKUX BETUYMH.
N3mepenne @u3anyeckux BeaUUHMH. OTaloHbl. Pusnueckue npudopsl. llena
nenenusi. [lorpemrHocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyqoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKuX SBJICHUM C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, DJJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPHI U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
M (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTOsTHUMN.

N3mepenue mnomany U o0beéMa. MeTo1 nmaneTku.

N3mepenue BpeMeHH.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psaoB.

[IpoBeneHne wucCcCaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BBICOTA MTyCKa.

Pa3znean 2. IlepBoHayajibHbIe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactull BemecTBa. CBs3b CKOPOCTH JBUXKEHUSI YaCTUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anuMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJIKWBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

Onenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OmnbITHI 110 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHNUS T'a30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe paBwxenue. Ilyre u  nepememenue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJeHUE KaK MpUMEpP HEPaBHOMEPHOTO
nBrkeHus Tei. CkopocTh. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKEHUS.

['padykm 3aBUCMMOCTEM BEIMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OOmmue
HNOHATUA 00 OTHOCUTENBHOCTH JBWKEHUs. CIOXKEHHEe CKOpOCTed s Tell,
JBIOKYIIUXCS MMapajIebHO.

SlBnenne unHepuuM. 3aKOH HMHEpUUHM. B3amMoaencTBHE TeNl Kak NpPUYMHA
W3MEHEHHsS] CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyIaTeapHOM JBHKeHuU. [lmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule oO0béMa BemecTtBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHHS M CHJIA
TsokecTr. Cuila TsKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKONBXKEHHS W TPEHHWE IOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tea.

M3mepenne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaGmroienue siBfieHust HTHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuwie pabomul u onvimeol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHPYIONIME 3aBHCHUMOCTh pacTshKeHHS (medopmariim)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

OnbITel, TEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS TIOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUYECHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH [IaBJIEHHS Tra3a OT OOBbEMAa W TEMIEpPATYpBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  [JIYyOMHBI  MOTPYXKEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. VCronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUsl. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHns aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CIOBUE BOSHUKHOBEHUS BHITAKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuyecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEW TeJla U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PaboTra u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JijIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [IpaBuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas sHeprusi. KuHeTmyeckas ¢ TOTEHIMAJbHAS SHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIIOHHOM MIIOCKOCTH.

N3yuyenune npaBuia peruara Jis MOJABHKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mogenun TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. ['paden — HOBBIM MaTepuan JjIsi HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TONyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsICHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHUHETHYeCKo Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAWJUIAPHbBIC
ABJICHHs. TeIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBs3b TeMHEpaTypbl CO CPEAHEN KUHETHYECKOM JHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17} COBEpLICHUE padoTHI. Bunsl TEILIONEPEAAYH
TEIUIONPOBOHOCTh, KOHBEKIUS, U3JydeHUE. Buapl Terionepenayn B NpUposae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BeleCTBa. TermaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEHHE TEIIOBOTO OajlaHca.

[InaBieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
riasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUNEHUS  OT
aTMocepHoro aamieHus. HachlllieHHBI W HEHACHIIICHHBIM Tap. BriaxHOCThH
BO3/yXa.

DHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATENIM M 3alllATa OKPYXKAOIIEH cpeapl. TermnoBble MOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHUS W NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIIOBBIX
IIPOIIECCAX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMauyuMBaHUS M
KaMWUISIPHBIX SIBICHUMN.

HabroieHue TenaoBoro paciimpeHus Tedl.

M3MeHeHne naaBiieHUs ra3a NpU HU3MEHEHHMH OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunae! Tennonepenayu.

OxJakieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOTbl BHEITHUMH CUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIaBICHUH.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OneITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmeparypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBI.

OnpiThl MO HaOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma H
TEeMIEPATYpPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wW3MeHEHUs BHYTPEHHEH SHEpruM Tejna B  pe3yibTaTe
TEIIoNnepeaul U padoThl BHEITHUX CHUJL.

HccnenoBanuie sBIEHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIWJIUHAPOM.

Omnpenenenre MOIIHOCTH TETUIOBBIX MOTEPh (3akoH HetoToHa-Prxmana).

Onpenenenue yieapHON TEIUNIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JeKTpUuUeCcKuX 3apsaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro mnoisis. [IpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYINPOBOAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJUIaX, KUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HaNpsHKEeHUe. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uenu. IlocienoBatenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B 1lenu MOCTOSIHHOTO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxrodga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heanaennsie 3j1eMEHTEL.

PaGota #u MOIIHOCTH dJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHHE IS )KU3HU Ha 3eMlIe.
OneiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Toka. OnbeIT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpelaeleHue €€ HampaBJICHUs.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. M CIOnb30BaHME 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHH. DKOJOTHYECKHE
po0JIeMbl 3HEPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIN.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[TpOoBOTHUKH W TUSJICKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne CUitbl TOKa aMIIEPMETPOM.

M3mepeHne 3IeKTPUIECKOTr0 HaPsHKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3€IEHNUs ITOJ0COB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarnuTtHoOe€ 1oje Toka. DJIEKTPOMarHur.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS  DJIEKTPUYECKOTO IOJS HA MPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue y1eapHOT0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka TmpaBuja CJIOKEHUS HANPSDKEHUM TPU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia MJisI CUJIBI TOKAa NPU MAPAUIENIBbHOM COEOUHECHHU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BrINOJIHEHUS 3aKOHA OMa 1715 TOJTHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MArHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nu3ydenue paboThl IIEKTPOABUTATENS.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBJICHUS DJEKTPOMAarHUTHOW HMHIYKIIMH:
MCCIIEOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl OmMcaHUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbIe BEIMUKHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, MEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHOKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cBoOoaHorO naaenus. OnsiTel ["anumnes.

['padrueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MIEPEMEILICHUS IS IPSMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBUKEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]
¥ YacToTa OOpalleHus] IPU paBHOMEPHOM JABMKEHHUHU 110 OKPYkKHOCTU. CKOPOCTh U
YCKOpPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAs cra.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHHUS, CHia
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHT tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENBHBIC
anmapatbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISIX. [[BIKeHUe moe3ia Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie IiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTh M MEpETPy3KH.

PaBHOBecue maTtepuanbHO TOYkH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3meHenune wumnynbca. KMMnoynse cuibl.  Yopyroe u
HEYIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxxaTtoi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHUS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTed M TPAEKTOPUW JIBMOKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUYKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUUAIBHBIX CUCTEMAaX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBUH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca py B3aMMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogenue peakTHBHOTO JBUKEHUS.

CoxpaHeHue SHEpTuH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHune SHEepruu Npu ABUKEHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMILIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHXKCHUS
IapyKa 1Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBMXKEHHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MpPU PABHOYCKOPEHHOM
JIBIOKCHUHN O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €Ciiy NpU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

WccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOT'O JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBXKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBl YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHUu aepopMaIiiy MPy>KUHEI.

OmnpeneneHue pabOThI CUIIBI TPEHUS NMPU PABHOMEPHOM JABUKEHUU TEJa IO
rOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: IEPHO/I,
4yacToTa, aMIUMTyja. [‘apMoHudeckue KojebaHus. 3aryxaroliye KoyeOaHus.
Boinyxiennblie konebanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: UHTEpepeHius u nudpakius. JlJinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. PacnpoctpaneHue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaGniogenne koneGaHuii Ten MOJA JACMCTBUEM CHJIbI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenre BoIHYKICHHBIX KOJICOAHUM U pe30HaHca.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HaOmronenune nntepdepeHuun u Tuppakiiuv BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OrnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOTr0 MasTHHUKA.

OnpeneneHue 4acToThl U Meproa KojieOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHui rpy3a, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  ToJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayia »3J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
cBeTa: MHTephEepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PPAKITUU CBETA.

Pasznea 11. CBeroBbie siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOE pacnpocTpaneHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesioMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHueE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx mnyuverr B nuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CGHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
¢doToanmapara, MHKPOCKONAa M Tejeckona. [7ma3, Kak ONTHYECKas CcucTeMa.
bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[TpsiMosMHEHOE PACTTPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuer B coOMparolieu JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomryuenue n300pakeHNUid ¢ TOMOIIBIO JINH3.

[Tpunuun aevictBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

Monens riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue O6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue cBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTiIa MPEJIOMIIEHUS OT yTJla MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenre (POKyCHOTO pacCTOSIHUS M ONTHYECKOW CHJIBI cOOMparoleit
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

OnbITEl 1O BOCHPUATUIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta arToMoM. KBaHThI. JInHeWYaThie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana aromHbix saep. JleicTBue paauoakTUBHBIX
W3JIyYEHUN HA )KABBIE OPraHU3MbL. 3alIUTa OT PaIUOAKTUBHOTO U3ITyYECHUSI.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust snaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas 3HepreTuka.
DKOJIOTMYECKHE NPOOIJIEMBI SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrHeKTpbl U3ITy4YEHHUSI U MTOTJIOLICHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

HabGnronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus n3nmydeHusi IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

HabGnrogenue CrionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccenenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHUILIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paaroakTUBHOTO (QoOHA.

IToBTOPUTEIBLHO0-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIC JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpEeIMETHBIX M METalpeAMETHBIX pe3yJbTaToB o00y4YeHus, (OopMUPOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUIN HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HUCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICJOBAHUS, AHAIN3 JAHHBIX U
MOJIy4YEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOI  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasJIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHK, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NepeuyHel K paszfenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAaHWUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYINIOBBIMYU WM UHIUBUAYATbHBIMH MPOSKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIEH 3a/laHds Pa3sHOTO YpPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1O (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTWKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pascOoanckoz2o u Oyxo8HO-HPABCHIEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJBTYPBbIL;

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOW JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypol 300p06bsa U IMOUUOHATLHO20 O1A20N0IYHUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, Ba)XHOCTH MpaBuwil 0€30MacHOro TMOBEACHUS Ha
TpaHCIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro 4eiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPAaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsd HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS peIieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKU UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOWUMCA YCTI06UAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

nOoTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

CTpEMJICHHUE aHATTM3UPOBATh U BHISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTHHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHbIC TICUCTBUS.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble 1ornueckue aAeficTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKK  OOBEKTOB
(ssBNIEHMI ), KJTacCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W TPU  W3YYEHUU (PU3HUECKHUX
SBJICHMM M TIPOILIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOpP Hambojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TO3HAHMS;

MPOBOJUTH MO CaAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOMKHBIM
bu3YeCcKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMYJIHMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
IPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (U3MUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yU4ETOM MPEIJIOKEHHON yueOHOM (hU3ndecKoi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENLHO;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpoOpMaIlMu W WUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECIIOXKHBIMH CXEMaMHU,
JTuarpaMMamu, MHOU Trpadukoil 1 nX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYyXJeHus yuyeOHOro MmaTepuasna, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOM TeMbl U
BBICKA3bIBaTh UJEW, HAIlCJICHHbIE Ha peIIeHHe 3a7aud U MOJAJep)KaHue
0J1aroxeaTeIbHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYKICHHUSIMH JIPYTMX YYaCTHUKOB AMAJIOra,
OoOHapyXMBaTh Pa3JIM4KUe U CXOACTBO MO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaemsbl;

NPUHUMATDH LEJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpPEleNIATh pPOJIM, OOCYXJaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM JACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NIeCKuX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOJAX  NPUHATHS  PEHICHUI
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BApUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KEHHS)  PE3YJIbTaTOB
NeSATEeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBAaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH ITUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOy4eHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUYECKHUE SBJICHUS, HAOTIOIeHNE,
DKCIIEPUMEHT, MOJIeIb, THUIOTE3a, CIAWHHIBI (U3NYECKUX BEITUYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKHIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsE CUJ, AedopmManus (ympyras, IulacTHUeckas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3nu4iarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE [BM)KECHUE, HEPABHOMEPHOE JIB)KEHUE, WHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIJIEHHOW OCBhIO BpaIllCHHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (pU3nyecKkue sIBICHUSI B MPHUPOJIE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTU B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EpHOTrOo
JIABJICHUSI Ha >KUBOW OpraHu3M, IUIaBaHHUE pPbIO, pblYard B TeJNie YEJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO, BBIACIATH CYIIECCTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
busznueckue BenUUMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMsl, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC TeJa, Cujla TpPEeHWUS,
JaBJieHUuE TBEPIOTO Teia, JaBJICHUE CTOJI0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuuyeckass paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbl, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKAasl U TIOTCHI[MAIbHAs DHEPTHs ), IPU
OMHMCAHWH TIPABHJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIB3YEMBIX BEIIMYUH,
uX OOO3HAUCHUS W EIUHUII (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs Cuil (BAOJb OAHOM mpsiMoi), 3akoH ['yka, 3akoH
[Mackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEpPruu, NpH STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PEeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH MPU STOM CYIIECTBEHHbIE M BTOPOCTEICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KaueCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyrOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
(buU3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYI0 IIETNOYKY PpAacCyKJIEHUH C ONOpOoM Ha M3yYEHHbIE CBOWMCTBA
(¢u3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

pemars pacuéTHble 3aAaun (B 2—3 NEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(¢u3uKyY, BBIOMpas aIeKBaTHYIO (PU3HYECKYIO MOJEINb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyII, CBA3BIBAOIMINX (PU3NUCCKUE BEIMUMHBI, 3alMUCHIBATH KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJaud, HCIIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYECKUE MpeoOpa3oBaHUs M PaCUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYCHHUs (PU3MUECKONW BETMYHUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MpPH pPEIICHUH
3a]a4H;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXHO pPEHIUTh MpPU  OMOIIU
¢u3nYecCKuX METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO pemieHus, B
ONMCAaHWU  WUCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MIECKUX
cBOMcTB Ten (nuddy3us, TEIMIOBOE PACIIMPEHUE Ta30B, SBICHUE HWHEPIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aWMOJCUCTBUU TeJ, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHMS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANONOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IEHUH, CAMOCTOATEIBLHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIbI;

NPOBOAWTH TpPSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tena, Chiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tejla, CHUJa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOIIas Ha MOTPYXKEHHOE B >KHUJKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NIPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX U LMU(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
MeTOJla M3MepeHus, (UKCUPOBATh MOKa3aHHs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C IOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BEMUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYXUHBI, BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPY:KEHHON YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATHh MCCIEA0BAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOTYYCHHBIE 3aBUCUMOCTH (DPM3HUECKUX BEJIWYUH B BUJAC TAOJUIl U
rpavKoB, OLEHUBaTh MOTPEIIHOCTH, JelaTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS,;

coON0aTh IMpaBWia TEXHUKM Oe30macHoro Tpyaa mpu pabore cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI TEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX omucaHus (B TOM
quclie: TOAUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINUECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), MCIONb3ysl 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUNM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelIeHny y4eOHO-TIPaKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUEHUS
0e30MacHOCTH MPU OOpalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUsI 3J0POBbsI U COOJIIOJEHUS HOPM DSKOJOTHYECKOTO IMOBEACHUS B
OKpYKaroLIEN Cpelie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WHuTepHeTe, caMOCTOSTENBHO (HOPMYNIHpYs IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIlMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



WCITIOJIP30BAaTh TP BBIMOTHEHUN YYEOHBIX 33JaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MaTEPHAIBI, PECYPChI CETH
WuTepHeT, BiameTh nNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 WCTOYHHMKOB WH(MOpMAIUU (U3HUUECKOTO COMSpKaHMs, B TOM YHUCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOMIECHHS O pe3ysbTaTax MPOEKTOB MM Y4EOHBIX
MCCIICIOBAHUM, TPU ATOM TIPAMOTHO MCIIOJIb30BATh HW3YUYCHHBIH TOHSITUWHBIN
amnmapar Kypca (U3MKH, COMPOBOXKIATh BRICTYILJICHHUE MPE3EHTAIIUCH;

P BBIMOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCJIACAOBAHUM pacHpenelisiaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3aJja4aMu, CIEIUTh 3a
BBITTOJIHCHUEM IIJIaHA JIEHCTBUM, aJCKBAaTHO OIICHMBAThL COOCTBCHHBIM BKJIAJ B
JESITEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHUE,
YYUTHIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaThbl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSA BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHBIA W HEHACBHIMICHHBIA Map, CHOCOObl M3MEHEHHS
BHYTPEHHEW DSHEPIrUM, OJJEMEHTApPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKass CUCTEMA) U CHUMBOJIMYECKUU S3BIK (PU3UKHU TNPU
pELICHUH YYEOHBIX U MPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pacCLIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAaHUE, KalWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTAUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TerIoNpPOBOJHOCTb, KOHBEKIIMS, U3TyUYEHNUE), TEIUIOBbIE MOTEPH,
AIEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) IO ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpyXkaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHS B MPUPOJE:
NOBEPXHOCTHBIE W KalWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IPUPOJE,
uznyyenue CoiHia, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUUYECTBO
’KUBBIX OpPTraHMW3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoIrCOB, pOJIb MAarHUTHOTO
noyist JUisl KU3HM Ha 3emiie, TMOJSIpPHOE CHUSHUE), TMpPU OSTOM IEepPEBOJUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIb3YS
dbu3nyeckue BEIUYUHBI (TEeMIepaTypa, BHYTPEHHSII DJHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, YAElbHas TEIUIOTAa CrOpaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO MNCUCTBHS TETIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsi, CcuUjla TOKa, DJIJIEKTPUUYECKOe
HaIpspKeHUE, COMpOTHBICHUE NpoBojHUKa, DJ[C B 1enmM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), MIPU OMKUCAHUU MPABUIILHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIIOJB3YEMbIX BEIWYUH, MX O0O3HAUEHUS W E€AUHUIIBI (PU3MYECKUX BEJIMYUH,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpadUKN U3yUYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3YsS OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPINO3ULIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpAaHEHMs] DHEPrUH, MPU ITOM pasziuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHUM, BBIJECIATh IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, MIPOIECCOB, SBICHUN, MPUMEHATh (PU3UUIECKUE MOJICIIN I OOBSICHCHUS
(bu3MYECKUX MPOILIECCOB U PEIIECHUS YYEeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 337]aud, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IIPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY PpacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SIBICHUH, PU3NUECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKHU, BHIOMpas aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIIUX (PU3UYECKHE BEIUMYUHBI,
3alUChIBAaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOJAbl aHAJIU3a
pa3MepHOCTEH, HUCMONIb30BaTh TpaduuecKre METOAbl PELICHUs 3a]ay, MPOBOJAUTD



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUsA (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nyecKuX METOAOB, M Npe/jiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISIPHBIE SBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMs (HArpeBaHus) MpH
U3Jy4eHUH OT LBETa H3JIydarouledl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl KUJAKOCTH M IUIOMAIU €€ MOBEPXHOCTH,
NIEKTPU3aLUs TEJI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3apsI0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN MOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS. MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIMPOBATH MPOBEPSEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpEHHs] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO31yXa, CHJa TOKAa, HaIpPsSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBICHHE MPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJIb30BAHUEM AHAJIOTOBBIX U LIH(PPOBBIX
pubOpoB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MEpeHUus, GUKCHUPOBATH IMOKA3aHUs
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro oO0bEéMa M HarpeBaHUs WU
OXJIQXKJICHUS, UCCIIEOBAHUE SIBJICHUS TEIII000MEHA MPU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIET0 Yepe3 MPOBOJHUK, OT HAIpPSOHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSITENbHO IUIAHUPOBATH HCCIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh HKCIEPUMEHTAJIbHYI) YCTAHOBKY C MCIIOJIb30BAHUEM HHCTPYKLUH,
NPEICTaBISATh MMOJTYYCHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJIHUIl U
rpaukoB, OLEHUBATh IMOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yjibTaTaM
UCCIIEJOBaHMSI;



coOoaTh mpaBwiia 0Oe30macHOro0 Tpylda mpu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM HAa MX omHcaHus (B TOM
YHClIe: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUUECKOW 3HEPIUH, AJIEKTPOOCBETUTENbHBIE PHOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMbIE (PU3UUYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTENIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETP, JBUTraTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W NApaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUYECKHUX YCTPOMCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-IPAKTUYECKUX
3ajay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIllEeHWH C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIe;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POpPMYIHpYsl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HaHUW M CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHHMKOB BBIACNATH WHGOpPMAIUIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-NOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BianeTe npuéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t “H(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOrO COEpkKaHUs, B
TOM  4Yuclie MyOJMYHO  MPEACTaBIATh  PE3yNbTaThl  NPOEKTHOM  Win
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MpE3CHTALIUEN;



IIPY BBITIOJTHEHUH yYYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMIOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JACATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
pasperaTh KOHQIUKTHI.

K koHiy oOyueHust ¢ 9 knacce npeiMeTHbIE pPe3ylbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITI0JIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U MEPErpy3KH, LUEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, WH(Pa3ByK W YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIVIOLIEHUs, anb(a-, Oeta- U ramma-
U3JTyYEHHUsI, U30TOIbI, SIAEpHAs U TEPMOSAEPHAsl HEPreTHUKa) U CUMBOJIMYECKUI
S3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE NPSAMOJIMHENHOE JIBU)KEHUE,
CBOOOJHOE MaJeHHE TeJ, ABWKEHHE MO OKPYKHOCTH, B3aUMOJICUCTBHE Tell,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABMKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXJICHHbBIE
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpaHEHUE M OTpaKEHUE
3ByKa, uHTepdepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE pacpoCTpaHEHUE,
OTpaXEHUE M TMpPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHne Oejoro cBeTa B CHEKTP M CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
M3JIyYEHHUs) 1O OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpYXaroleM MUpe (B TOM yucie (U3NYEeCKue SBICHHUS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABUXEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE JIBUXKEHUE JKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAMOAKTUBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJOB JIEUCTBUE PATMOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M 4YEJIOBEKa), IPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (GU3HUECKUX SIBJICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndecKkue BENWYMHBI (CpefHSEI W MTHOBEHHAas CKOPOCTh Tejla TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NPU PaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHHH,  YIJIOoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
naJIcHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC Tella, UMITYJIbC CHUIIbI,
MOMEHT CHJIbl, MEXaHUUYECKasi padoTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHMAIbHAS SHEPT U CKATON NPYKUHBL,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas HSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA4, CKOPOCTb CBETa, IOKa3aTelb MPEIOMIICHUS
Cpelpl), TMpH ONHMCAHWU MPABUIBHO TPAKTOBAaTh  (PU3MUECKUM  CMBICIT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUs] M €IUHULbLI (PU3NYECKHUX BEIUYMH,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ys 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOM SHEpruu, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpPaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJNIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAaCCOBOI0 YHCEN NPH SAEPHBIX PEAKIUAX, TPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKECHHUE;

CTPOUTH (PU3UYECKHE MOJENIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QU3NUYECKUE MOJEIH I OOBSCHEHUs
(bu3MYECKUX MPOIECCOB U peUIeHUs yueOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUECKUX BEJIMYUH, IIPU 3TOM BBIOMPATH a/IeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CIIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyk AeHUH H3 2—3 mIaroB ¢ ONOpoOdl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyE€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NYECKUE BEIUYUHBI, 3aIIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHHE 3a7aud, BBIABIATh HEAOCTAIOUINE WA H30BITOUHBIC
JaHHbIe, OOOCHOBBIBATH BHIOOpP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JaHHbIE, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpauyeckue  METOJbl  pelIeHMs]  3ajad, I[POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAUYEHUS
Gu3NYEeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  HUCCIEIOBAHHUS  PACIO3HABATh  IPOBEPAEMOE  MPEINOJIOKEHUE
(rumote3y), OILIEHWBAaTh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (QU3MUYECKUX
CBOMCTB Ten (M3yuyeHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPIUH,
3aKOHA COXpaHEHHMS HMITYJbCa, JCHCTBHE 3aKOHa bepHyTM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, MPSAMOJIMHEHHOE pacinpoCTpaHEHUE CBeETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKaje U CBOMCTB M300paKeHUs MpeIMeTa B coOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBIX CIEKTPOB M3IMy4deHUs): (pOopMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUImoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOICHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyaOBaHWS,
OIMCHIBATH XOJI OTBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnss
CpeqHee 3HAYeHHE M3MEpPSIeMON BEIUYMHbI U  ONpeAeNsis MOrpelIHOCTh
pPE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBONTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NPHU PAaBHOYCKOPEHHOM JBW)XCHHH, YCKOpEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas pabdoTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojJcOaHuM
MaTEeMaTHYeCKOTO0 W  TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METO/JIa UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIBHO COOUpaTh
OKCIIEPUMEHTAJLHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAYEHWE  BEJIUYUHBI U
aHAJIM3UPOBATh TMOJNyYCHHBIE PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIPHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKCHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHMs, Mepuojaa KoJieOaHUN MaTeMaTHYECKOro MasTHHUKA OT



JUIMHBI HWUTH, OIpeleJIeHHEe YCKOPEHUsi CBOOOJHOTrO TNaJeHHUsA, HCCIEIOBAHHE
W3MEHEHUS! BEJIMYMHBI M HAIMpaBJICHUS WHAYKIUOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUsl CBETa OT yrja NaJeHus, yria NpeJIOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HU3MEPEHUE DSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIISATH
MOJIyYCHHbIE 3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30macHOro Tpyaa Inpu paboTe ¢ JabOpaToOpHBIM
000opyI0BaHUEM;

XapaKTEPU30BaTh MPUHIUIBI IEUCTBHUS U3YYCHHBIX TPHUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
qUCJIe: CHUIAOMETp, HNATUYMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKHM, MEpPUCKON, (HoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), MCNONb3ysl 3HAHUSA O
CBOMCTBax (PU3MUECKUX SIBJICHUN U HEOOXOIUMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pEelIeHUH Y4YEeOHO-NPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOrO TOBEACHUS B
OKPYKaIOIIEN CpeIe;

OCYILECTBISATh MOUCK HH(pOpMarmu $puzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeNeIeHHUs
JIOCTOBEPHOCTH TIOJIydeHHONW HH(OpMaIMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 33JaHUi HAyYHO-NOMYJSPHYIO
auTepaTtypy (pusmdeckoro cojaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTs npuéMaMd KOHCIEKTUPOBAHMUS TEKCTa, MNpPeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE€ MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YyJIbTaThl NPOEKTHON MM UCCIIEI0BATEIbCKON EATEIbHOCTH NpU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHSATUMHBIM aIlapaT H3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAle ¢ Y4ETOM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (uudposBbie)
Ne /it Kourpoabnsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcTecTBeHHO-Hay4HBIN METOJI TO3HAHUS 2
Htoro no paznemny 8
Pa3nean 2. [lepBonayaibHblie CBeJeHHs 0 CTPOCHHH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Uroro no pazgeny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHnuecKkoe IBIKESHIE 10 2
3.2 HNuepuus, Macca, IIIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMHU, XUJKOCTAMU U ra3daMu

4.2 JlaBieHue KuJKOCTU
4.3 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO

Hroro no pazgeny 28

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHuueckasi JHEpIrust

Wroro no pasaeny 19

Pa3nes 6. [loBTopuTe1bHO-00001IAK0IM I MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIONINI MOTYITH 6

Hroro no pazgeny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 |
' U X B3aMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 2 4
24 DIIeKTpOMarHuTHask UHIYKIUS 7 1 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOYJIb
3.1 [ToBTOpUTENTEHO-0000IIAFOIIHI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6
' AJIIEKTPOMATHUTHBIE BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
43 Paznoxenune 6eoro cBera B CIIEKTP 1




Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v moronieHrue CBeTa aToMOM 1
5.2 Crpoenue aTOMHOrO siApa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IIUIT MOAYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIBHO- 3
' 00001IarOIIUI MOTYJIb)
6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 |
’ (TTOBTOPUTETHHO-0000IIAIOIIHI MOTYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIITNI MOTYITH 4
Hroro no paszueny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIMYuHbl. Pa3MepHOCTD.

Ouznyeckue npudopsl. [lorpenrHoctu npu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TeJ U IPOMEKYTKOB
BpeMEHH"

JlabopaTtopHast pabota "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Temna"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ted. Merop psiioB”
Meroas! Hay4yHOrO 1o3Ha"us. Onucanue

(bU3UYECKUX SIBICHUHN C TTOMOIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIIE,
yeM OoJIbIIIe BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,




10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OrneHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCHOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 110
0OHapyKEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JlBmkenne gactuil BemecTa. Juddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

nuddyzun"
B3anmopeiicTBre yacTUI BEIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAeKTOPHS, IEPEMEILICHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

Haxoxnenne ckopocTH, yTH U BPEMEHN
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlaGopaTtopHast pabota "Onpenenenue
CKOpPOCTHU PAaBHOMEPHOTO JBHKEHUA"




['paduku npsAMOTUHEHHOTO PABHOMEPHOTO

20
JIBI>KECHUS

)1 Pemenue 3anad no treme "Pacuer cpenneit
ckopocth"
JlaboparopHuas pabota "OnpeneneHue

22 CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa
WJIM IIapyKa 10 HAKJIOHHOM miockocTr"

3 OTHOCUTEIBHOCTD IBMKEHHS. CII0KEeHHE
CKOpOCTEW MpH NapaJUIeTbHOM JIBUKEHUN
[Tomyuenue u ananu3s rpauKoB

24 3aBUCHUMOCTH MYTH U CKOPOCTHU ABMKECHUS
OT BpEeMEHHI
Pemenue rpadguyeckux 3agad mo teme

25 "Mexanuka. PaBHOMepHOE
MpSIMOJIMHEIHOE BUKEHuE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeILHOM JABUKEHUHN

73 Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Penrenue 3amaud mo teMe "Macca Tena.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBsl. [ToBepxHOCTHAS U




JIMHEMHAS IIOTHOCTh

[ToaroroBka K KOHTPOJILHOU paboTe MO
teme "duznka — HayKa 0 IpUpoJe.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

KonTtponbsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauanabHbIe
CBeZIeHHsI 00 aTOMHO-MOJICKYIISIPHOM
CTpOE€HUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune tsarorenus. Cujia TSHKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teme "OnpeneneHre CUibl TsoKecTr"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenune cui. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUS CKOPOCTH IIPU
B3aMMOJICHCTBUU TEI"

40 Pemenue 3amau mo reme "Cuiia ynpyroctu.
Bec Tena"

JlaGopaTtopHas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOITUE 3aBUCUMOCTh
pacTspkeHus (aeopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHozelcTByoas cuia

m Pentenue 3anad mo treme "CroXeHUE CUII.

PaBHopelicTByromas cumna"




Penrenue 3amau mo teMe "B3aumonencTsue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amaud no teme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaGopaTtopHas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUIMOCTh CHIIBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakTepa CONMPUKACAFOITNXCSI
MoBEepxXHOCTEH"

43 Pemenue 3agau mo teme "B3aumMopeiicTBue
tes. Cuiibl B MexaHuke"

49 KonTponbHas pabora no teme
"B3aumonerictaue Tea"

50 JlaBneHne TBEPIABIX TEN

51 Ypoxk-skcnepumenT "CrocoObl
OTpeieNICHUs JaBJIEHUs TBepAoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUA ra3a OT TeMIeparypsl”

53 JlaBiieHre KUJIKOCTEH U Tra30B. 3aKOH
ITackans

54 ITHeBMaTHUeCKHE yCTPONCTBA

55 3aBUCUMOCTbD JIaBJICHUS KUJIKOCTH OT
II1yOUHBI

56 [M'uapocTaTudeckuii mapamaokc

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs

cocyaoB"




Ypok-koubepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
KUIKOCTH"

61 ATMocdepa 3emMiu 1 MPUIHUHBI €€
CyILIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JercTBus atMocepHoro naBiaeHus"

63 N3mepenune atMochepHOTO JaBICHHUS.
OneiT Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapometp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumesa

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepruMeHTaIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX TeNOo"
JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKUBAIOIIEH CHJIbI, I€HCTBYIONIEH Ha

TEJO0, IOIPY>KEHHOE B )KUJKOCTB"

70

II;maBanue ten




JlaGopaTtopHast pabdota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tea B BOJe OT o0bema
NOTPYKEHHOMN B KHUIKOCTb 4acTu Tesa"

72 BosnyxonnaBanue. [1naBanue cygoB

7 Pemenne 3agad mmo teme "3akoH
Apxumena. YciaoBus niaBaHus ten'"
Pemienne 3agau mo teme "JlelicTBre

74 JKUJIKOCTH U Ta3a Ha TOTPY>KEHHOE B HUX
Teno"
Vpok-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU 1 OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

76 teme "JlaBieHue TBEpAbIX Tell, KUAKOCTEN
1 ra3oB"

77 KonTponbHas pabora no teme "JlaBienue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckasi paboTa

79 MoIHoCTh

20 Pemenue 3a1ay Ha onpeeneHne paboTh U
MOIIIHOCTU

81 PaGota cuiibl TSKECTH M CUITBI TPEHUS

20 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BHBaEMOM MPHU MOIBEME O JTECTHHIIE"

83 [IpocTbie MexaHU3MBI

84 MowmeHnT cuibl. [IpaBuino MOMEHTOB

85 JlaGopartopHas pabota "M3yueHue npaBuia

pbriara ajist moABMXXKHOTO U HCITOABUXKHOT'O




86

0JIOKOB"

"3o10TOE MPaBUIIO" MEXAHUKHU

87

88

89

Pentenue 3amau mo teme "3010T0€
npaBuiio Mexanuku" / Beepoccuiickas
npoBepouHas pabora

Pemenue 3amay 1o teme "Pabora cuibl
TSDKECTH U CHJIbl TpeHus" / Beepoccuiickas
IpoBepoyHas pabora

Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapaMeTpaMu”

90

Ypoxk-koudepenuus "[IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranuzmax"

91

92

Koadduiment nonesHoro aeicTust
MIPOCTBIX MEXaHU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>XKHOTO M HEIOABHKHOTO
6510k0B"

93

Mexannueckas sHeprus. Kunernueckas u
MOTEHIUAIbHAS DHEPTUs

94

95

3aK0H COXpaHEHUsI MEXaHUIECKOM
SHEPTUU

Vpok-3KcrepuMeHT "DKCnepruMEHTaIbHOE
onpeJieJICHuE U3MEHEHUS! KHHETUYECKOU U
MOTEHIUATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa 10 HAKJIOHHOMW IJIIOCKOCTH"

96

[MoaroroBka K KOHTPOJILHOM paboTe 1Mo
teme "Pabota u MoImHOCTh. DHeprus"




KoHnTtpoinbhas padora mo teme "Pabora n

97 1
MOIIIHOCTb. DHeprus"
Pabora c Tekcramu 1o Teme

98 1
"MexaHndeckoe aBrKeHue"

99 Pabota c rexctamu o Teme "Ctpoenue 1
BelecTna”

100 Pa6ota c Tekctamu 1o Teme "Cuibl B 1
npupoze"

101 PaﬁiOTa C TEKCTaMH I10 TeiMe "JlaBieHue |
TBEPABIX T, KUAKOCTEH U ra3oB”

102 Pabora ¢ Texkctamu o Teme "OHeprusi. |
[IpocTsie MexaHu3mMbI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME




8 KUIACC

KosnnuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue iyt{ennﬂ :)161()1;l;onaTeﬂbnme
padoThI padoThI pecypesI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Vpok-koHpepennus "Kpucrammueckue u
4 amopdusie Tena. ['paden. [Nomyuenue 1
MCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHue U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble Kbl 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOWCTB BEIIECTB U MAaTEPUAJIOB B 1
LeIsIX dHeprocoepexeHus "
12 KonnuecTBO TEeIoThl. Y aenbpHasa |

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUIECKOMN TPyOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TETUIOBOE PaBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUN
XOJIOJIHOM U ropstyeit BobI"

16

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopnast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOMH
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTMYECKHUX BEIIECTB. Y IeIbHAs
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlaGopaTtopHast pabota "Onpenenenne
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

21

VYpok-uccnenoBanue "CpaBHEHHE MPOLIECCOB
IJIAaBJICHHUA KPUCTATINIMYCCKUX TCI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

T

22

[TapoobpazoBanue 1 KOHICHCAITHS.




Ucnapenue

Kunenue. Y nennHag Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIEPaTypbl KUTIEHUSI OT aTMOC(hepHOTro
JTaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
1 KumneHue"
Ypok-uccienoBanue "OObsICHCHHE

25 3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
naBieHus"

26 HaceimenHblif 1 HeHACHIIICHHBIN Tap.
BrnaxHocTs Bo3ayxa
BitaxxHOCTB BO311yXa 1 €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3ayXa"

28 Pemenne 3amau nmo teme "BiaxxnocTs"
Pemenue 3anau v ananus cuTyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOMIMBA. Y IeibHas TeraoTa
CrOpaHus

31 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATENICH

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CrOpaHus

33 KII] TenmoBoro naBuraresns

34 Pemenue 3agau mo reme "KIIJ] TerioBoro
nBurarens"

35 Ypok-koHpepenius "TemioBsie qBUTATETN




Y 3aluTa OKpysXaroieu cpeabl”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXAHWYECKUX U TEIUIOBBIX MPOIECccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

38 "TeruoBele aBneHusA. M3MeneHue
arperaTHbIX COCTOsSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
VYpok-uccnenosanue "Mccnenopanue

41 CHOCO0OB pa3INYHbBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Tpunnun
CYMEPIIO3UITUH DJICKTPUUECKHUX TTOJICH

44 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsa. CTpoeHne atoma

45 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

46 [IpoBoIHUKH, TUATEKTPUKH U
MOJTYITPOBOTHUKH

47 Ypok-koHpepeHIus "DneKTpu3anus B
IMOBCEIHCBHOM KU3HH"

43 Pemenue 3amad no teme "3aKoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’




DnekTpuyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DNEeKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUI TOK B )KMIKOCTAX U razax 1

53 DJeKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boinbtmerp 1
JlaGopaTtopHas padora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eH 1
MOCTOSTHHOTO TOKA"

57 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSL. |
3akoH OMa aJid yyacTka 1enu
JlaGopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
pE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpeznenenne 1
YAECIBHOTO COMPOTUBIICHUS TPOBOJHUKA"

61 Pemenue 3amgau o reme "DiekTpruecKkoe |
COIPOTHBIIEHHUE. Y IENIbHOE CONIPOTUBIIEHUE"

62 Pemenue 3amay mo reme "3axkod Oma" 1

63 [TocnenoBarenbHOE U apalIEIbHOE |

COCAMHCHUA MTPOBOAHHUKOB




64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUsI HANIPSKEHUN NTpU
[IOCJIE0BATEIbHOM COEJMHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[locnenoBaresibHOE M TapaIeIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHas paboTta "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C 1 BHyTpEeHHEE CONTPOTUBJICHHE
WCTOYHMKA TOKa. 3akoH OMa U1 [OJIHOH
e

Pemenne 3amgau no reme "OJ[C, BHyTpeHHEe
COTMPOTUBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernu”

JlaGopatopHas pabota "Onpeanenenne S/C
¥ BHYTPEHHETO CONMPOTUBJICHHS HICTOYHHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEITMHENHBIX
DJIEMEHTOB"

74

PaGoTa snexkrpruueckoro Toka. MomHoCTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaGopaTtopHast pabora "Ornpezenenue
paboThI U MOIITHOCTH AJIEKTPHUYECKOTO TOKA"

76

77

78

79

3akon [[xoyns-Jlenna. ITorpedburenn
AIIEKTPUYECKOro Toka. KopoTkoe 3amMbIkaHue

Ypok-koupepenmus "OObsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX IpUOOpPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DneKTpuuecKue 3apsabl. 3apsyKEHHbIE TeJa
U UX B3auMonencTus. I10CTOSIHHBIH
SJIEKTPUYECKUM TOK"

KonTponbHas padbora no teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tela
U uX B3aumojeucTBus. I1ocToOSHHBIN
3JIEKTPUYECKUN TOK"

80

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiId U €ro 3HadeHue I KU3HU Ha 3eMiIe

81

82

83

Ypok-uccnenosanue "Mzydenne
MarHUTHOTO TIOJISI IOCTOSTHHBIX MarHUTOB
MIpU UX 0OBbETMHEHUH U Pa3JICIICHUH.
Busyanuzanus nosisi HOCTOSIHHBIX MarHUTOB"

OmneiT OpcTena. MaruuTtHoe nose
JJIEKTPUYECKOr0 TOKa

OneiTr AMniepa. MarHuTHOE 10JI€ KaTyILIKH C
TOKOM. [IpuMeHEeHNE ANEKTPOMarHuToB B
TEXHHUKE

84

Cuna AMriiepa u onpeneneHue e€




HaITpaBJICHHUA

Pemenue 3amgau no reme "Cuiia Amnepa u

85 onpezesneHue €€ HanpaBiaeHU"
ONEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

86 Hcnonp3oBanue aneKTpoaBUraTesieil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota

29 JlaboparopHas pabota "M3yuenue nerictBus
MarHuTHOTO TI0JIS Ha MPOBOJIHUK C TOKOM"

90 Ypok-koHpepenus "[Ipaktudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl dIEKTpoABUTATENA"

90 JlaGopatopHas pabota "NU3mepenue KII1/]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

93 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna
VYpok-uccnenoanue "HccinenoBanue

94 W3MEHEHUH 3HAYEHUs U HaIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3amay mo reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuu. [TpaBuino
Jlenma"

96 Onextporeneparop. CriocoObl MOTyYeHUs
AIEKTPOIHEPT U

97 VYpok-koH(pepeHus "DIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xosoruu. TormmBHBIE
AJIEMEHTBHI U AJIeKTpoMoOmIn"

KoHnTtposnbHast pabora "DneKTpoMarHuTHbIC

98 " 1
SIBJICHUSA

99 Pabora ¢ Texctamu 1o Teme "TerroBnie |
sBJIeHHS"
PaboTta ¢ TekcTaMH 110 TEME

100 "DrekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena 1
1 UX B3auMojencTaue"

101 Pab6orta ¢ TexcTtamu 1o TeMe "ITocTOSHHBINA |
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC |
SIBJICHHS M DJIEKTPOMArHuTHast MHAYKITUs"

OBIIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanunyeckoe nBrxeHrne. MarepuaiibHas
touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCJIMYHHBI, OIICPAalH C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

Paanyc-BekTop MarepranibHOM TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
nBuxkeHne. CpeaHsisi © MTHOBEHHas
CKOpOCTb TeJIa ITPU HEPABHOMEPHOM
JBUYKEHUU

JlaGopaTtopHnas pabota "Onpezaenenue
CpeHeN CKOPOCTH CKOJIbKEHUs Opycka
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH"

PaBHOyCKOpEHHOE MTPAMOJMHEITHOE
JIBIOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amayd no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[Tepemenienue nmpu paBHOYCKOPEHHOM
MPSMOJIMHEITHOM JBUXKCHU U

13

14

15

16

17

JlabopaTtophast pabora "Onpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMsl YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO MTYTH U
NEepEMELIEHUS ISl IPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUS, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

Yckopenue cBo001HOTO TafeHus. OMbIThI
I'anmunes




Pemenue 3amau o teme "Yckopenue

19
CBOOOJIHOTO TaacHus"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padota "HcciaenoBanue

22 JIBIKEHUSI TeJla, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBHKEHHE 110 OKPYKHOCTH

25 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU 11O
OKPY>KHOCTH

7 Pemenne 3agau mo treme "J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koHpepennus "Pacno3naBanue u

28 npUOIIKEHHOE ONTMCAHKUE Pa3IMUHbIX
BHUJOB MEXaHUYECKOTO JIBIKEHUA"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMme "MexaHn4ecKkoe JIBUKEHUE U
CIocoOkI ero onucanus"
KoHnTtponbHas pabota 1mo Teme

30 "MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro

onucauus"




31 ITepBriii 3akoH HptoTOHA. BEKTOp CHITBI

1 Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA c1iia

33 Tpertunit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koapduument tpenns

18 JlaGopaTtopHast pabota "Onpezaenenne
Kod(dUIIMEeHTa TPEHUS CKOIBKEHHS"
JlabopaTtopHast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBrKEeHME TeI 110 OKPYKHOCTH I10]1
JIEMCTBUEM HECKOJIBKUX CHII

41 3axoH bepnymim u noxsEMHas cuia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUIISIX. [IBIKeHHe
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO

TATOTCHUA




I[BI/I}KCHI/IG TEJI BOKPYT I'paBUTallMOHHOI'O

4 ueHTpa. IlepBas kocMuyeckas CKOpOCTb

45 HeBecoMocTs u neperpy3ku

46 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

43 Ypoxk-uccnenosanue "Ornpeaenenne
LEHTpa TSHKECTU Pa3IMyYHbIX Ten"
Hmnynsc Tena. MIsMeHeHne uMITyIbea.

49 HNmMnynec cunsl. Ypyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3agau no teme "3akoH

52 COXpaHEHHUs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
oBepXHOCTH"

56 CBs3b 2HEPTUH U pabOTHI
JlaGopaTtopHast pabota "Onpenenenue

57 paboTHI CHIIBI YIPYTOCTH MPH TTOABEME

Tpy3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




58

[IOABMKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teme "B3auMojeiicTBue Tel. 3aKOHbI
coxpaHeHus"

KonTponbHas pabota mo Teme
"B3auMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTUKHU KoJeOaHUil: epuo/,
4acToTa, aMIUTUTYAa

65

MareMaTH4ecKuil U Npy>KUHHBINA
MmasTHUKH. JlabopaTropHas paboTa
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopnast pabota "HccnenoBanue
3aBHCUMOCTH TTepHO/Ia KOoJIeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a"

67

["apmonnueckue KonebaHus

68

JlaGoparopHas padora "H3Mmepenue
patop p p
yCKOpeHusi CBOOOHOTO najieHus"




69

70

3aryxaromue KojaebaHus. BeiHyK1eHHbIe
koJieOanusi. Pe3onanc

[IpeBparnieHue SHEPrun Ipu
KoJIe0aTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTHU NIEproJia KoJeOaHMit
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MaCChI

rpy3a"

72

73

74

MexaHn4yeckue BOJIHBL: IPOAOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHUS
VYpoxk-uccnenosanue "HabnroneHue
uHTepdepeHn u TudpaKuy BOJIH Ha
MOBEPXHOCTU BOABI"

75

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAIOM Teue. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacripoctpanenue u orpaxxeHue
3ByKa
Pemenue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"DKCIIEpUMEHTATIBHOE OINPEACIICHNE
T'paHUIl 4YaCTOThI CJIBIIIMMBIX 3BYKOBBIX
Kosiebanuit"

79

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC.

80

Ypok-uccnenosanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

20 DJIEKTPOMArHUTHOE TMOJIE U
AJIEKTPOMAarHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3u. Paguonoxkanus. KocMuyeckas cBsizb
"

25 Pemenue 3a1ay Ha onpeeneHne 4acToThl
Y JUIUHBI 3JIEKTPOMArHUTHOMN BOJIHBI

26 DneKTpOMarHuTHast MPUpPO/ia CBETA.
CxopocTh cBeTa

27 BousiHOBBIE CBOJICTBaA CBETA:
uHTephepeHIMs U AUdpaKIus

28 JlyueBas MoJienb CBETa U TeOMeTpUYeCcKas
onTuka. cTouHMKHU cBETa

29 [IpssMonMHEIHOE pacCIpOCTPaHEHUE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0paxeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.

93 Jlaboparopuas paboTta "Hccrnenoanue




3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yria
[aJICHUs CBETOBOI'O JIy4a Ha FPaHULIC
«BO3.1yX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, xox aydeil B TUH3E

97 ®dopmysia TOHKOH JIMH3BI
JlabopaTtophast pabora "Onpeznenenue

98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHUJIBI COOMpArOIIEH JTUH3BI"

99 [Tony4yenne n300paxkeHHuit C MOMOIIBIO

coOuparoliel U pacceuBarolel JINH3
Ypok-konpepennus "[Ipunnmn neiicTBus
100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Teseckor, ¢poroanmnapar)"

101 I'ma3 kak onTuueckast CHCTEMA.
bnu3opykocTh U 1anbHO30PKOCTH

Pasznoxxenue Genoro cBeTa B CIEKTP.
102 OnbeiTel HeroToHa. Crioxxenne
CIIEKTPaJbHBIX IBETOB. [{ucmepcus cBera

VYpoxk-npaktukym "Habmtonenue u
103 00BSICHEHUE OIBITOB IO PA3JIOKEHUIO
Oenoro cBera B criekTp. [lomydenue 6emoro

1IBETa MPH CJIOKEHUU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarer bopa. Moaens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBanTsI. JInHEHUYaThIE CIIEKTPBI

Ypok-npaktukym "Habmronenue
107 CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHHS U UCTyCKaHUs"

108 PagnoakTuBHOCTE. Anb(da-, 6era- u
raMma-u3JaydeHusI

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIETIb aTOMHOT'O Spa

110 PaanoaktuBHbIE TpeBpaiieHus. M30Tombl

111 ITepuon nonypacnana
VYpok-koHdpepenuus "/lelictBue

112 paZOaKTUBHBIX U3ITyYEHHUH HA KUBBIE
OpTraHHU3MBlI. 3aHII/ITa OT PaAXOAKTUBHOI'O

u3nyyeHus"

ﬂ,[[epHBIe pCaKknunu. 3aKO0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

113

114 DHeprus cBA3U aTOMHBIX siziep. CBsA3b
MaccChbl U SJHEPTUU

115 Pemenue 3agau no teme "SAnepHeie
peaKuuu. JHEpPrus CBs3u"

Peakium cunTe3a u geneHus AACP.

116 N
Wcrounuku sneprun ConHua v 3BE311

VYpoxk-koHpepenuus "AnepHas
117 SHEPreTHKa. JKOJIOTHUECKHUE MPOOIEMBI
AIEPHON PHEPIETUKU "




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teme "Konebanus u BoyiHbl. CBETOBBIE U
KBaHTOBBIE sIBIcHUA"
Kontposnbhas padora mo teme "Konebanus

119 1 BOJIHBEI. CBETOBBIE 1 KBAHTOBBIE
SIBJICHHS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHudeckoe aBrKeHue"

121 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aja4 1o reme "B3aumMopeiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyinca'

123 JlaGopaTopHble pabOTHI IO TEME
"MexaHn4ecKoe ABIKeHHE"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumoneiictaue Tea'"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MbI"

126 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3az1a4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aga4 1mo teMe "BrnaxxHocTh"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TernoBsix
nsurareiaen"

129 Pemienne pacyeTHBIX U KaYECTBEHHBIX

3a71a4 10 TeMe ""3aKOHBI MOCTOSHHOTO




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 3aaa4 no teme "KII/] snexkTpoycTanoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI |
MMOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CpeToBbIC SBICHUS"

133 PabGora ¢ Texcramu 1o Teme "3aKOHBI !
COXpaHEHHUs B MEXaHHUKe"

134 Pa6ora ¢ rexcramu o Teme "Konebanus u |
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 Pa6ora ¢ Texcramu o Teme "KBaHTOBas u |
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[NPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbsl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBICHUH B
OKpY’KalolIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, NPH
9TOM [EpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Te€l U (PU3UUYECKHE SIBICHUS, UCIOIB3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBIC HUCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeJIMYHMHAMHU, CTPOMTH Tpaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE

1.6

OOBACHATH (PU3NUYECKHE SABJICHUS, TPOLECCH] M CBOMCTBA TEJN, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMi MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BHISABIIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHNE U3 | — 2 TOTHYeCKUX
niaroB ¢ omnopod Ha 1 — 2 M3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
bu3nyecKuX 3aKOHa U 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amauud B 1 — 2 [eHCTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBaIONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3aJjaud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (hU3HUECKHE
BEJIMYMHBI B (OPMYyNbl U TPOBOAUTH pacu€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHUBAaTh PEaTUCTUYHOCTH
MOJyYeHHOU (hPU3UYECKON BETMUUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH TOMOIIU
(bu3NYECKUX METOOB, B ONMUCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSIEMOE
MperoyiokeHne (TUMoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYyYSHHBIN
pe3ynbTaT, HaXxOAuUTh OMIMOKM B XOJE OIbITA, JElaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIOCHUIO (PU3MYECKUX SBICHUH WIIN (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEAIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO0 000pYIOBaHHUsS, 3alUCHIBATh XOJ OIbITa U
(bopMyITUPOBATH BBEIBOJIBI

BBIIOJIHATh IPSMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
nUGpPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUs MPHOOPOB € Y4YETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM NPSIMBIX M3MEpPEHUH, Y4aCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIWYUH B BHJIC
MPEUIOKEHHBIX TAa0MHMI W TpaduKOB, JelaTh BBIBOABI IO pe3yJbTaTaM
MCCJIEIOBAHMUS

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKUUM: IPU BBIIOJHEHUH W3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY UM  BBIYUCIIITH 3HAYE€HUE HCKOMOU
BEJINYUHBI

coOJIIO/IaTh MpaBUIa TEXHUKH O€30ITaCHOCTH TPHU paboTe ¢ JabopaTOpPHBIM
o0opynoBaHrueM

YKa3bIBaTh TPUHIMIBI JTEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILIBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTH  TPUMEPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOT0 HCMOJIb30BaHUS (U3NYECKMX 3HAHUM B MOBCEIHEBHOMN
KHU3HU JUId oOecrieyeHus Oe30MacHOCTH MpU OOpallleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/J0POBbs M COOIIOIEHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd IHTepHeT B
COOTBETCTBUH C 3a/laHHBIM TOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOLINXCS
3HaHUM W TOyTéM CpaBHEHHUS PA3JIUYHBIX HCTOYHMKOB  BBIACIATH
uHpOpPMALIMIO, KOTOpasi SBISAETCS NPOTUBOPEUUBONHMIN MOXKET OBbITH
HEJ0OCTOBEPHOMI

WCTIOJIB30BaTh TPU BBHIMIOJHEHUH YYEOHBIX 3a/JIaHUH HAYIHOIIOMYIISIPHYIO
JUTEpaTypy (PU3MUECKOTO COAepXKaHMS, CIPABOYHBIE MaTE€pPHUaJIbl, PECYPChI
cetru UHrepHer, Bnasere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHust HHYOPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpPMAINH (PU3NIECKOTO COAEPKAHUS, B TOM




qrcliie MyOJMYHO JeNaTh KpaTKhe COOOIIEHUS O Pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUM, MPU ATOM T'PAaMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB U MCCICIOBAHUN pPaCHpeAessTh
0053aHHOCTU B TPYINIlE€ B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJCHCTBHE, yUUTBIBAsi MHCHHE OKPYKAIOIINX

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/BI/I‘ICCKOC SBJICHUC

1.3

pacrno3HaBaTh  IpOSBIEHUE  U3YYEHHBIX  (PU3MUECKHX  SBICHUH B
OKpY’XXaroIlleM MHpE, B TOM 4YHciie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
3TOM TMEpPEBOJUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYyI0, BBIIEIATH
CyIIEeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3UYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICIT MCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M €IUHUIIBI
(Gu3NYECKUX BEIUYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3nuecKkyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUUH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTIONBb3Ysl  M3YYEHHBIE 3aKOHBI, TMPU OTOM J1aBaTh  CIIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (U3WYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui MIPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYeCKUX
1aroB ¢ MoMoImbio 1 — 2 HM3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
(GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3agayd B 2 — 3 JACHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMynbl, cBs3bIBalOlIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 33/Jla4dl 3alHCBIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JJs peleHus 3aJaud, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelleHUs, NPOBOAUTH pacy€Thl M CpPaBHUBATh




MOJIYYCHHOC 3HAUCHUC (1)PI3PI‘{€CKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCHIMTh IIPpH I[TOMOIIHU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yysd ONHWCAHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MPpCANOJIOXKCHHUC, OLICHUBAThL IMPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

MPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEIMOJIOKCHUS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OPYJAOBaHUs, OMUCHIBATH XOJ OIbITA U
(bopMyITUpPOBaTh BBHIBOJIBI

BBITIOJIHSTH TMPSIMbIE U3MEPEHHUsI C UCIIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHHI C
y4€TOM 33/JaHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHUEC 3aBUCUMOCTHU O,I[HOfI (bHSPI‘I@CKOfI BCIIMYMHBI OT
I[pyTOﬁ C HCIIOJIBb30BaHHECM IIPSAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPpEAJIOKCHHOMY IJ1any, Q)HKCI/IPOBaTL PE3YyIbTaThl HOHy‘IGHHOﬁ
3aBUCHUMOCTHU B BHJEC Ta6J'II/II_I ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3yJibTaTaM
HUCCICI0BaHUA

MMpOBOANTb KOCBCHHLIC H3MCPCHUA (bHSPI‘ICCKHX BCIIMYMH: IIJIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTb SKCIICPUMCHTAJIBHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJINYHNHBI

coOnroaaTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha WX OMMCAHUS, UCIIOJIb3YysS 3HAHUA O
cBOMicTBax  ()M3MUECKHUX SIBICHHUH U  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pBI Imo CxXxeéMaM H CXEMAaTHUYHBIM PUCYHKaM, COCTaBJISATh CXCEMBI
AJEKTPUYECKUX  LEMed ¢  MOCHEeAOBaTEIbHBIM W TapauieIbHbIM
COEITMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIei

1.16

OPUBOANUTH  NpUMEpHl  (HAXOAUTh  HMH(poOpMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUUW B MOBCEIHEBHOM
KHU3HU 171 o0ecniedyeHus Oe30MacHOCTH MpH OOpalleHuH ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKAIOLIEeH cpefie

1.17

OCYIIECTBIISATh TMOUCK HH(MOpManuu (U3NYECKOTO COAEPKAHUS B CETH
NHTepHeTr, Ha OCHOBE UWMEIOUIMXCA 3HAHUW MW MNYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIICISATH HHPOPMAIIHIO, KOTOPAsl SIBIISETCS
MIPOTHUBOPEUYNUBOMN MIJTH MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCIMOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOrO COACpkKAaHUS, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu HMurepHer; Biagerb mNpuéMaMu KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KpPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKaHHUsI, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3YJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIILCKON JAEATSILHOCTH, [IPU STOM I'PAMOTHO HMCIIOJIb30BaTh
U3y4YCHHBIH TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU BBIMOJHEHUH YUYEOHBIX NPOEKTOB M HCCIECIOBAHUN (PU3UUECKUX
IIPOLIECCOB paclpeAesaTh OOA3aHHOCTH B TIpyIIEe B COOTBETCTBUM C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECJUTh 3a BBIIOJIHEHUEM IUIaHA ACUCTBUN U
KOPPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCT T'PYIIIBI, BBICTPAUBATh KOMMYHHKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

1.1

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh NU3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TMEpPEBOJUTh TMPAKTUYECKYI0 3ajadyy B Yy4yeOHYyI0, BBIIETIATh
CyILECTBEHHbIE CBOICTBA (MTPU3HAKU) (UZUUYECKUX SBJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3WYECKHE SBJICHUS, MCIIONB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABWIBHO  TPAKTOBATh
(¢u3nUecKUii CMBICT HCIIOJIb3YEMbIX BEJIHYMH, OOO3HAYEHHUS U EIUHMIIBI
¢bu3NYeCKuX BEIMYMH, HAXOOUTh (OPMYINbI, CBA3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BENWYHHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
UCIIONBb3Ysl  W3Y4YEHHbIE 3aKOHbI, NPU ATOM JaBaThb  CJIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3alIMCHIBAaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHE

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 2 — 3 JOTMUYECKHX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,
(GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJa4dd 3allUCbIBATb KPATKOC
YCJI0OBUC, BBIABJIATH HCEAOCTAIOIIHC WA HN30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHMBATh  PEATUCTUYHOCTH  TOJYYEHHOTO 3HA4YCHUS  (HU3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pPEIIUTh MPH I[TOMOIIX
(Gu3NYECKUX METOJOB, HCIOJIb3YS OINMCAHUE WCCIIEIOBaHUS, BBIICIATDH
IpOBEpsEMOE  IPEINOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpSAAKA
IOPOBEICHUSI  HCCIICAOBAaHMs, Je€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDH OIIBITEHI 110 HB.6JIIOIIGHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUH WA (1)I/I3I/I‘~I€CKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOUHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa WU €ro pe3ysbTaThl,
(bopMynHUpOBaTh BHIBO/IBI

1.10

POBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, ONpeness
CpeHEee 3HaueHue u3MepseMoil BeauuMHbl ((OKYCHOE paccTosHuE
coOuparomie JMH3bI), OOOCHOBBIBaTH BBIOOp clocob0a H3MepeHus
(M3MepHTETHHOTO PUOOPA)

1.11

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCHUMOCTEM (IM3MUYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHWH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3yabTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaHU

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH: ITIJIAHUPOBATH
HU3MCEPCHHA, CO6I/IpaTI) OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIIIOJHATH
HU3MEPCHUA, CICAYA HpC}IJ'IO)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘{éTOM 3aHaHHOﬁ
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

coOiroaaTh MpaBuja TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ JabopaToOpHBIM
0bopyoBaHuEM

pa3nn4yaTh OCHOBHBIE TMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeINei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHMK
CBETa, JIy4, TOHKas JIMH3a, IJTaHEeTapHasT MOJIENIb aTOMa, HyKJIIOHHAsT MOJICIb
aTOMHOTO siipa

1.15

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUS  HW3YyYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha MX OMHCAHUS, UCTONB3YS 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBICHMH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HM3YyYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB IIPU
pelieHnr  y4eOHO-IPAKTHMUECKUX  33/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieil muH3e

1.17

OPUBOJIUTH  TpuUMepbl  (HaxoauTh  WHGOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HWCIONb30BaHMs (U3MUECKUX 3HAHWA B IOBCEIHEBHOMN
KU3HHU I oOecrieueHusi 0€30MMacHOCTH MPH OOpallleHuH ¢ MpUOOpaMH U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK HWH(pOpMAMK (PHU3NUECKOTO COJCPKAHUS B CETH
WuTepHeT, caMocTosSTeNbHO (HOPMYIHPYsI MOMCKOBBIM 3ampoc, HaXOIUTh
IOYTU ONpEIeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM MH(OpPMALMM Ha OCHOBE
UMEIOLUXCS 3HAHUN U IOIIOJHUTENIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (PpU3NYECKOro coaep KaHMsl, CIIpaBOYHbIE MaTE€pHUAIIbl, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
nHpOpMallMM U3 HECKOJbKHUX HWCTOYHMKOB (DU3HUECKOTO COJIEpKaHMUs,
MyOJUYHO TIPEACTABIIATh PE3YJIbTAThl MMPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIILHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4aeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYIJICHUE
Mpe3eHTaIMel ¢ y4€TOM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUH Y4YEOHBIX TMPOCKTOB U HCCICIOBAaHUN (PU3MUECKUX
IIPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITIOJIHEHHEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIJIA] B
JESTENIbHOCTh TPYIMIBI, BHICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka o nmpupoze. SBneHus npupoabl. Guznyeckue

1.1 SBJICHUS: MEXaHWYECKHUE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL V3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOopHI. [TorpemnocTs U3MEPECHUM.
Me:xyHapoHas cucTeMa eJUHULL
EcrecTBeHHOHay4yHBId ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONPOCA, BBIABMKEHHE THUIOTE3,

OKCIIEPUMEHT 110  IPOBEPKE  THUIOTE3,  OOBICHEHUE
HaOJIFOJaeMOT0 SIBJICHUS

1.4 Onucanne PU3NUECKUX SBJICHUM C TOMOIIBIO MOAETIEH
[TpakTryeckue paboOTHI:

W3mepenne pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl HpU IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEILIECTBA

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.

= OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIlECTBA

2 JIBuxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKECHUS
' yacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, muddysus

)3 B3aumopeiicTBie YacTHI BEILIECTBA: IPUTSIKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEecKHX) Ten. B3aumocBszb

' MEX/ly CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U MX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTuyeckue paboOTHI:
2.6 Ounenka  auaMmerpa aToMa  METOIOM  psaoB  (c

UCToNIb30BaHueM GoTorpaduit).




OnBITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

MexaHnudeckoe IBIHKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NBIKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH u BpeMeHU JIBH)KECHHS

33

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3auMopelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABWXKEHUS Tell. Macca Kak mepa
WHEPTHOCTH TeJla
ITnotHoCcTh BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JMHHIIe 00bEMA BEILleCTBa

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux ianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabKeHUs U TpeHue nokod. TpeHue B
MIPUPOJIE U TEXHUKE

39

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOpelicTBYIOIIASA CHIT

[TpakTryeckue paboOTHI:

Onpenenenne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
Ormpenenienne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO0 HAKJIOHHOW miockocTu. OmnpezeneHue MIOTHOCTU
TBEpaOro tena. ONBITBL, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh
pacTspkeHus (gegopmaiii) Npy>KUHbl OT MPHIIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIbKEHHUSI OT Beca Tela M XapaKTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEN

3.11

@uznueckue SBICHUS B NPUPOAE: NPUMEPHl JBHKECHHS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPHUPOJE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tenma. CmocoObl  YMEHBIICHHUS |
YBEJIMYEHUS AaBIICHUS

4.2

JlaBnenue ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BbEMa,
TeMnepaTypbl




4.3

[lepenaya naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH ITackanga. [ITneBMaTHYeCcKHe MallIMHEI

4.4

4.5

4.6

3aBUCHUMOCTD JABJICHUS JKUJIKOCTH oT TTyOHWHBI.
I'mapocratnueckuit  mapagokc. CooOmaronmecss  COCYIbI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumm u armocdepHoe mamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHON  000j0ukk  3emum.  OnbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC()EPHOrO  NaBJICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  armocdepHoro  npapnenus. [lpubopsl  ans
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBaromias (apxumenioBa) cuiia. 3akoH Apxumena

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCMMOCTH Beca Tejla B BOJEe OT 00bEMa
NOTPYKEHHOW B  KUAKOCTh 4acthu Tena. OnpezneneHue
BBITAJIKUBAIOIICH CHJIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B KUIKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh BBITAIKWBAIOMICH  CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTpyKEHHOMN B
)KUJIKOCTh 4YacTU Tella M OT TUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30no1bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooO0Imaronmecs COCYIBI,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABIMYECKUI MPECC, MAHOMETD,
OapomeTp, BBICOTOMED, MTOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT' UA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIIHOCTD

53 [IpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3on0T0o€ TpaBWiO» MexaHukd. KoadduuueHT moIe3HOrO

5.5 neicTBus MexaHu3MoOB. lIpocTele MexaHHM3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIA, OTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




58 [lonnass MexaHuveckas »SHeprus. 3aKOH M3MEHEHHUS U
' COXpaHEHMsI MEXaHNYECKON YHEPTHU
[TpakTuyeckue pabOTHI:
Onpenenenre pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM
59 JBIDKEHUM ~ Tejla MO  TOPU3OHTAIBHOM  TMOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus: pwruara. Mzmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpaHEHHUSA
MEXaHUYECKOM dHepTrun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEIOBEKA
TexHnuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HEMOJABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3jena  3JieMeHTa
TEIIJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKOW TEOpUHU
6.1 CTpoeHHs BemlecTBa. Macca U pasMepsl MosieKysl. OTBITHI,
’ MOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUU
6.2 Mopnenu TBEPAOro, JKUAKOTO M Ta3000pa3HOTO COCTOSIHHIA
’ BemectBa. Kpucrannuueckue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKHHETHIECKON TEOPUHU
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TenioBoe pacuIupeHue u cxatue
6 6.6 Temnepatypa. CBs3b TeMIEPATYpbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUKEHHUSI YaCTHULL
6.7 BuyTpennsis sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEU
’ SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE PaOOTHI
6.3 Bunpr  Temonepemauu:  TEMJIONPOBOJHOCTb,  KOHBEKITHS,
U3ITy4yeHue
6.9 KonuyecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIlIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' basanca
6.11 [InaBneHne u OTBepAEBAaHUE KPUCTAJUIMUECKUX BEIIECTB.
' VY aenpHas TEIUIOTA MJIABICHUS
6.12 [TapooOpa3zoBanue u konaeHcarus. Vcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpazoBaHMUsL. 3aBUCHUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOIO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

BHCPFI/ISI TOILJINBA. YIICJ'IBHaH TEIIJIOTAa CrOpaHusa

6.15

[Tpunmunsl pabotsl TemnoBbix asurareneir KIIJ teroBoro
asurarens. TemuoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpAaHEHHMS W MPEBpPALICHUS DSHEPrUU B TEIUJIOBBIX
npoiieccax
[TpakTuueckue paboThI:
OnbITH O OOHAPYKEHHUIO JTEHCTBUS CHJI MOJICKYJISIPHOTO
MPUTSKEHUS.
OnbITEl IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHOW COJIU
WJIU caxapa.
OnpITel IO HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHHS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.
OmnpeneneHre aBICHAS BO3IyXa B OaJUIOHE IIIPUIIA.
OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS WA OXJIAKICHHUSI.
[IpoBepka TruUIMOTE3bl JMHEWHONM 3aBUCHUMOCTH JIJTUHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUECKOH TpyOkKe OT
TEeMIIepaTyphl.
HaGnronenne wu3MeHeHHs BHYTPEHHEW HHEpPrUHM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.
UccnenoBanue siBneHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW M ropsiuei BOJBI.
OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM
IIPH TETJIO0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.
Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca ucrnapeHusl.
Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
Ornpenenenne yAelIbHON TEIIOTHI IUIABICHUS JIb/IA.

dusnueckue SBJICHUS B IPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KalWUISIPBI, IPUMEPBI
MCIIOJIb30BaHUsl KPUCTAJJIOB, KUJKOCTHBI TEPMOMETP, JaTUYUK
TEMIEPATYpbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpu3zanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHBIX — Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJECMCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKAY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMn =~ Cymepro3uIuMM  JJEKTPUYECKUX  mojied  (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsia0B. DJIeMeHTapHbIN
7.4 anektpudeckuii 3apsaa. Crpoenue artoma. [IpoBogHUKM U
JURJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
76 DeKTpUYeCKui TOK. YcnoBus CYIIECTBOBAHHUS
’ AIIEKTPUYECKOTO TOKA. ICTOUYHHKYU MOCTOSITHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 OnekTpuueckas 1emnb. Cuia Toka. INeKTPUIECKOE HAMPSIKEHNUE

79 ConpoTuBjieHre TMNPOBOJHUKA. YAENbHOE COMPOTUBJICHHE
’ BEILlECTBA

7.10 3akon OMa 11 yJacTKa 1enu

7.11 [TocnenoBarenpHOE M MapaieIbHOE COETMHEHUE IPOBOJHUKOB

712 PaGoTa u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH J[xoyms —

' Jlenua

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DJIEKTPUUECKONU dHEPTUU

' B ObiTy. KOpOoTKO€ 3amMbIKaHue

714 [TocTossHHbIE ~ MarHUTBHL.  B3auMojeiicTBHE  MOCTOSIHHBIX

' MarHuTOB

715 MarnutHoe nosie. MaruuTHOe 1oJjie 3eMJIu U €ro 3HaYeHUEe IS

' KM3HH Ha 3emire

716 OmeiTr Opcrega. MarHuTHOe 1oOJIe  AJNIEKTPUYECKOrO  TOKa.

' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
JelicTBe MarHUTHOTO TMOJs Ha TPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonb3oBaHue

' DIIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCTIIOPTE

718 Onwitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' [MpaBuio Jlenma
Onektporedeparop. CmocoObl TOMYYEHHS]  AIEKTPUUIECKOM

7.19 SHEPruM. DJEKTPOCTAHIMH Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU
[TpakTrueckue pabOTHI:

7.20

ONBITH O HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIAYKIIUEH U TIPH




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl NEKTPUUECKON LIEMH OCTOSHHOTO
TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYILErO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOHKCHUS Ha
pesucrope.

OneIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBL, IJIOLIAAH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITposepka IIpaBuJIa CIIOKECHMS HaIPsHKEHUN pu
IIOCJIEAOBATENBHOM COCIUMHEHUH ABYX pe3ucTopos. IIposepka
IpaBuja JUisi CWUIbl TOKA IIPU IApaJUIEIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOTBl 3JIEKTPUUYECKOTO TOKa,
uaymero  d4epe3  pesucrop.  OmpeneseHUe  MOIIHOCTH
JIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH  CUJIBI  TOKa, MAYLIETO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
HarpeBarend. lMcciaenoBaHue MarHUTHOTO — B3aMMOJEHCTBHS
IIOCTOSIHHBIX ~ MAarHuToB. l3ydeHue  MarHUTHOro  IOJISA
MOCTOSIHHBIX MAarHUTOB IpHU UX OOBEIWHEHUU U Pa3/ICICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aUMOJCHUCTBUSA KATYIIKA ¢ TOKOM U MarHuTa OT CUJIbl TOKa U
HalpaBJI€HUs TOKa B  Karymke. HM3ydenue  nencrBus
MarHMTHOTO IOJI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel snekrpoasurarens. Msmepenne KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS  JJIEKTPOMAarHUTHOM  WHAYKIMHM:  HCCIEJOBaHUE
VM3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS MHIYKIMOHHOTO TOKa

@dusnyeckue sBIECHUSA B NPUPOJIE: IJIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emuid, Apeid TMOTOCOB, POIh MArHUTHOTO TIOJS JUIst
KU3HM Ha 3eMJie, MOJISIPHOE CUSTHUE

TexHuueckne  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEPMETD,
BOJIBTMETP, pEeOCTaT, CYETYUK DJICKTPUYECKOM DHEPIuUH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUIECCKHE
IIPEIOXPaHUTENHN, JIEKTPOMArHur, JJIEKTPOIBUraTEIIb
IIOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHWYECKUE SABJIEHUA
2.1 Mexannueckoe naBukeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NpAMOIMHEITHOE ABUKEHUE
2.4 HepaBHomepHoe mpsimonuHeitHoe aBuxeHue. CpenHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 YckopeHue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE JBUKCHHE
8.6 CBobonHoe nagenue. OneiThl [anunes
PaBHomepHOe nBmkeHHME 1O OKpyxkHocTu. llepuon wu
8.7 yactora oOpamenus. JIuHeliHass ®  yrioBas  CKOpPOCTH.
LleHTpOoCcTpeMHUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HproToHa
8.11 [IpuHIHMI cynepno3unum cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuiga TPEHUS CKOJBXEHUsS, CHUa TpPEHUs
’ IIOKOSI, IPYT'He BUJIbl TPEHUS
214 Cuna TsKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEeHUe
' CBOOOIHOrO NaICHUS
215 JBmxenne maHer Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTb. HeBecoMocTh 1 neperpysku
8.16 PaBHOBecue mMaTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
817 PaBHOBecue TBEpAOro Tena € 3aKPEIUIEHHOM  OCBIO
' BpauieHusi. MomeHT cwibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE nBUXKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
222 Pabora cun TspKecTH, ynpyroctH, TpeHus. CBs3b SHEPruM H
) paboThI
293 IloTenumanpHas >HEprus Tena, MOAHIATOrO Hal IOBEPXHOCTHIO
. 3emnu
8.24 [ToreHimanpHast SHEPTUs CHKATON MPYKUHBI




8.25

Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

[IpakTuueckue padbOTHI:

OmpeneneHne cpemHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIDKCHUSI LIapHKa 10 HAKJIOHHOHM TmiockoctH. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPAaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBHKCHHUH
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCA KaK psJ HEUETHBIX
9HCell, TO  COOTBETCTBYIOIIME  TIPOMEKYTKH  BPEMEHHU
OJTMHAKOBBI.

HccnenoBanye 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI
HOopMalibHOTO AaBieHus. OmnpeneneHue ko3(p(uUIUeHTa TpeHUs
CKOJIB)KECHUSI. Onpenenenue KECTKOCTH MPY>KUAHBIL.
Onpenenenne paboOThl CWIbI TPEHUS IPU  PaAaBHOMEPHOM
JIBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TOBEPXHOCTH.
Ompenenenue pabOTHl CUIIBI YIPYTOCTU MPHU MOABEME Tpy3a C
UCIOJIb30BAHNEM HEMOJIBUKHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

8.29

du3nuecke SIBICHUS B nopupoac: IMPUIWMBbBI W OTJIHMBBI,
JABHKXCHUC TIJIAHET ConHeunol CUCTCMBbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTaHHU3MOB

Texnuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, MAATYHUKU IIOJIOKCHH,
pacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  nBwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KoJe0aHuii: IEPHOJI, YaCcTOTa, aMILIUTY 1A
9. MareMatnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpamenue
' SHEPIruu Npu KoaeOaTeIbHOM JBIKEHUH
9.3 3aryxatomue kojiebanus. Beinyxaennbie konebanus. Pezonanc
Mexannueckue BonHbL. CBOMCTBA MEXAHMYECKHMX  BOJIH.
9.4 [IpononpHbIE U MONIEpEYHBIE BOJIHBI. J[1MHA BOJHBI U CKOPOCTh
' e pacrpocTpaHeHus. MexaHU4ecKkue BOJHBI B TBEPJOM TeIe,
CECMUYECKHUE BOTHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpaxxeHue 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk
[IpakTuyeckue pabOTHI:
Omnpenenenne 4acTOTHI ¥ MEpHOa KoleOaHU MaTeMaTHYECKOTO
9.7 MAasITHHKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




9.8

Hccnenosanue 3aBUCHUMOCTH nepuoja KosieOaHuin
MOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Iepuoja KoyiebaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpys3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

Ousnyeckue SABIECHUS B MNPHUPOJAE: BOCIPHUSATHE 3BYKOB

XKUBOTHBIMH, 3E€EMIICTPACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
9X0

9.9

TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
B OBITY U TEXHHUKE

10

11

OJIEKTPOMAT

10.1

HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

9J'IeKTpOMal"HI/ITHOG ITIOJIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.
CsolicTBa QJICKTPOMAaruuTHLIX BOJIH

10.2

10.3

[IIxana 37€KTPOMarHUTHBIX BOJIH

DJieKTpoMarHuTHas npupoaa ceera. CkopocTh cBeta. BoiHOBBIE
CBOICTBA CBETA

10.4

[IpakTuueckue padbOTHI:
N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOMIJIBHOTO Tesie(oHa

10.5

10.6

®dusnyueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JIEUCTBUE
BHJIUMOTO, YIIbTPa()HOIETOBOTO M PEHTTEHOBCKOTO U3TyYECHU N
TexHU4eckue yCTpONCTBA: UCIOJIb30BAHUE SJIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1
11.2

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

[IpsimonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

11.4

Ortpaxenue cBera. [lockoe 3epkano. 3aKOH OTPaXKEHUS CBETA

HpeHOMHCHI/IC cBeTa. 3aKoH MMpCJIOMJICHUSA CBCTA. ITonHoe
BHYTPCHHEC OTPAKCHUC CBCTA

11.5
11.6

JIunza. Xop tyyen B TMH3E

OnTuueckas cucteMa (bOToarmapaTa, MHKPOCKOIIa U TCIICCKOIIa

11.7

I'maz  kak  onTuyeckas  cucrema.  bimsopykocte U
JATbHO30PKOCTh

11.8

Paznoxxenne Oemoro cBera B cmekTp. OnbiTel HproToHA.
Cio)keHne CeKTpalIbHBIX LBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH YIJla OTPaXKCHHUSI CBETOBOTO
Jy4a OT yTIiia HaJCHuUs.
M3ydyeHne XapakTepHCTHK H300paKeHHs IpeaMera B
IUIOCKOM 3epKalie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHHS] CBETOBOTO
Jy4a OT yIJia MajieHus Ha TPaHULIe «BO3JIYX — CTEKIIO.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIUH3BI.
Onpenenenue GOKYCHOTO pacCTOSIHUSI U ONITUYECKOW CHIIBI
coOuparoIIe JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OETOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUSATHIO I[BETA MPEAMETOB IMPH UX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUITBTPBI
Ouznyeckue sBieHUd B npupone: 3atMenus ConnHua u JIyHsl,
1BeTa TeJ, ONTHYECKHE sBIeHUs B atmocdepe (1Ber HeOa,
pedpakus, pagyra, MUPax)
TexHuyeckue yCTpoMCTBa: OUYKH, MEpHCKol, QoToamnmnapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBEBIE ABJIEHUA

12.1

12.2

OmneiTel Pesepdpopaa u mnaHetapHas Monaenb atoma. Mojenb
aroma bopa

Hcnyckanne W  morniomeHwe cBeta aroMoM. KBaHTHL
JlunHeiuaThie CIEKTPHI

12.3

12.4

PanuoaxkTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

Crpoenue atomHoro siapa. HykiaoHHast MoJienib aTOMHOTO SIApA.
H30TONnEI

12.5

PannoaktuBHele npeBpanienus. Ilepuon nosypacnana aToMHBIX
Aanep

12.6

12.7

SnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHUCEI

3Hepr1/151 CBA31 ATOMHBIX SAJIEP. CBs13b MacChl U SHEpPTUun

12.8

12.9

12.10

12.11

Peakuuu cuntesa u genenud saep. Mcrounuku sueprun ConHia
M 3BE3]

SnepHas sHepreTuka. J[elicTBUE paguOaKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPTaHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoaeHne CrijionIHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHME HHEPrMHM  YaCTHUIBINO
TOPMO3HOMY IyTH (110 (hoTOorpadusiM).

W3mepenune paanoakTHBHOTO (poHA

dusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
panMOaKTUBHBIAH (OH, KOCMHUYECKHE JY4d, paJnOAKTHBHOE
U3Iy4YCHHE TMPUPOAHBIX MUHEPAIOB, JEHCTBHE paaHMOaKTHUBHBIX
U3ITYyYeHUN Ha OPTaHMU3M YeJIOBEKa

12.12

TexHuueckrne yCTpOWCTBA: CHEKTPOCKOI, HWHIUBUIYATbHBIN




AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu U3MKU B Hay4yHOH KapTHHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M U I03HABAEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromnie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (DU3NYECKHX 3HAHUNW M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHPA, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE MPOILIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHMUsI MaTepuu, 00 ATOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUIO HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOe (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKAIOLIEM MHpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne OcHOBaMM NOHATMHHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHUE HUX JMJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBJICHHUS M IPOLECCHI,
UCTONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHne ONuChIBATh HM3YyYCHHBIE CBOMCTBA TE€N W (PU3MUYECKHE SBICHUS,
HCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnagenue ocHOoBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmII 0E30MACHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIHHO COOHMpATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENBbHO  COOMpAaTh
SKCIICPUMCHTAJIbHYIO YCTAHOBKY II0 HHCTPYKIWH, BBIYHUCIIATL 3HAYCHUC
BEJIMYMHBl ¥ AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX WCCIICIOBAHMIA;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIIC/IOBAaHHE 110 WHCTPYKIWH, MPEACTABIATh IMOJYYCHHBIE 3aBHUCUMOCTH




¢u3nueckux BEIMYMH B BUAEe TaOMMIl W TpaHKOB, YYUTHIBAThH
HOTPEIIHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTepuaibHas
TOYKa, a0COITIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX I 00BbsACHEHNS (PU3NYECKUX IPOLIECCOB

YMeHne o0bACHATh (PU3NYECKUE MTPOLECChl U CBOICTBA T€J, B TOM YUCIIE U
B KOHTEKCT€ CHUTyallUd IPAKTUKO-OPUEHTHPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONMOpOW Ha M3yYCHHBIE CBOWCTBAa (PM3UYECKUX SIBJICHUH,
(u3nyecKue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETIU

YMmenue pemiats pacué€THble 3agaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCIIONB3YS
3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUINE JaHHBIE,
BBIOMpAaTh 3aKOHBI W (QOPMYNbBI, HEOOXOAWMBIE sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacué€Tbl U OLEHUBATh
PEATMCTUYHOCTh MOJTYYSHHOTO 3HAa4eHHs (DU3MYECKON BEIWYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUECKON BENMYUHBI, MOJIYYEHHOW MpHU
pEIIeHUH 3aa41

YMeHne XapakTepu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB M0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PM3UYECKUX
SBJICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib30oBaTh 3HaAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU 1Jid oOecriedeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHS 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMUECKOT0 MOBEJEHMUS B OKpYXKAIOLIEH cpee;
[OHMMaHHe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOI0I0IB30BAHUS

11

OnplT  moMcKa, MpeoOpa3oBaHUS W TpeACTaBieHUs  UHGOPMaLUU
¢u3nueckoro - cojepKaHMs €  MCIOJb30BaHMEM  HMH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MH(OpMalMu Ha OCHOBE HMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPU BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuabl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMH HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CHUCTEMBl B JpYIyl0; YMEHHE CO31aBaTb COOCTBEHHBIC INHCBbMEHHbBIE U
YCTHBIE COOOLIEHNS HAa OCHOBE MH(DOPMAIIUH U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O ®PU3UKE

K IIpoBepsieMblii 31eMeHT cOepPKAHUA
o1

1 MEXAHUWYECKUE ABJIEHUA

Mexanngeckoe JBHKCHUC. MaTepHaanaﬂ TOYKa. Cucrema OTCuUéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOe M HepaBHOMepHOe aBmxkeHHE. CpenHsis ckopocts. Dopmyna i
1.2 BeUHCIeHHS CpeaHel cKopocTu: v = S/t

PaBHOMepHOE MpsAMOIMHENHOE [BH)KEHUE. 3aBUCHUMOCTh KOOPJIMHATBHI Tejaa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:

L3 x(f)=x,+v[t

I'paduku  3aBUCUMOCTH OT BPEMEHH [UIS TPOEKIUH CKOPOCTH, MPOCKIHH
IepeMeIeHus, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IIPSIMOJIMHEWHOM JBUKEHUU

3aBHCHMOCTD KOOpAUHATBI TC€JIa OT BPEMEHU B CJIydaC PABHOYCKOPCHHOTO
HpHMOHHHCﬁHOFO JABWKCHUA

-S‘x':.{:l = .1-'.|;|: #* f_ax *

[ 3] By

q)OpMy.TIBI IJIL IMIPOCKIUU TMCPEMCHICHUA, IIPOCKIHUU CKOPOCTH W TPOCKINUN
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABWKCHUU!

2
1.4 .Sx(f)=00x'f+ﬂx'%..
U.\'(f) =Upy T4, L,

a.(f)=cast,

3 9

e 2_ 4
Uiy Uiy ==24,5,

I'padukn 3aBUCUMOCTH OT BpeMEHH JUIsl MPOEKIHH YCKOPEHUS, MPOEKIHU
CKOPOCTH, TIPOEKIMH IEepeMENICHUsI, KOOpPAMHATBI NPH PaBHOYCKOPEHHOM
MIPSMOJIMHEHOM JIB>KCHUH

CBobogHoe maneHue. PopMyiibl, ONUCHIBAIOIIME CBOOOAHOE MAaJCHHE Teia I0
BEPTUKAIM (IBUKEHHE Teja BHU3 WM BBEPX OTHOCUTEJIBHO MOBEPXHOCTU 3€MJIM).
I'paduiku 3aBUCUMOCTH OT BPEMEHU I IPOEKIMH YCKOPEHHUS, TPOEKIIMH CKOPOCTH
Y KOOPJUHATHI ITPU CBOOOIHOM IaI€HUH TeNa IO BEPTUKAIH

1.5

CKopocTh paBHOMEPHOTO JBUKCHHUSI T€JIa 10 OKPYKHOCTH. HarmpaBiieHne CKOpOCTH.
1.6 dopmyna I BBIUUCICHHS CKOPOCTH 4Yepe3 PaJUyC OKPYKHOCTH M IEPHOT
oOparieHus:




2R

U:T

LlenTpocTpeMuTenbHoe  yckopeHue.  HampaBineHue — LEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyra [ BBIYUCICHUS YCKOPEHUS:

2
_uw
=R
®opmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
v = !
T

Macca. IInotaocts BemectBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
17 P

1.8 Cuna — BektopHas pusndeckas BenuyrHa. CloxxeHue CHil

1.9  SBnenue unepuuu. [lepssiii 3akoH HeloToHa

Bropoii 3akoH HeroToHa:

—

F=m-4a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEI0
B3anmopeincteue Ten. Tperuit 3akoH Herorona:
1.11 F. p I _P-I—Q

TpCHI/Ie IMOKOAA U TPEHHUE CKOJbXCHMHA. CDopMyna AJId BBIYUCIICHHUA MOOYJIS CHUJIbI
TPCHUA CKOJIBXCHUA!

112 Fp=p-N

Hedpopmaruss Tena. VYopyrue u  Heynpyrue nedopmanvu. 3akoH YOpyrow
nedopmaruu (3akoH ['yka):

L13 F=k-Al

1.14  BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




F-G. my -iﬂ:
R
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopmyra 171 BBIYUCICHUS CUIIBI TSDKECTU BOIM3H noBepxHocTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecomocTh

U TIEperpy3Ku

Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUUHA.
1.15 =m0

I/IMHy.]'IBC cucteMsl Ten. I3MeHeHnne HUMITYJIbCA. I/IMHy.]'II)C CHIJIBI

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHy’TOI71 CUCTCMBI TCJI:
1.16  p=myl +in, L, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast padbora. @opmyra s BBIYUCICHUS PAOOTHI CHITBL:

A=Fscosc
Mexannueckass MOITHOCTD:
1.17
N=4
I

Kunernueckas u noreHuanbHas sHeprus. opmMyiia a1 BBIYACICHUS
KMHETUYECKOM SHEPTUu:
2
118 Teopema o knHeTHUeCKON dHEprun. Popmyrna s BBIYMCICHHS TOTEHIHMAIBHON
' SHEPIHU TeNa, TIOJAHATOrO

Hajg 3eMIIEn:

E,=mgh

MexaHnnyeckas SHEeprus:

E=E;r+EP

1.19 .
3akoH COXPAaHCHUS MCXAaHUYCCKOU SHCPIUH. d)opMyna AJId 3aKOHAa COXpPAaHCHU A

MEXaHUYECKOM SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparmieHne MexaHN4YEeCKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.

[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
1.20  Peruar. Moment cuibel: M - Fl.
YcnoBue paBHOBECHS pblyara:




M +M, +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 0;10kU. KIT/I mpocThIX MEXaHU3MOB,

n= Anonesnas

Aﬂrpaqe:ﬂm A

JlaBneHue TBEPAOTO TENA.
dopMya 711 BBIYMCIICHHS T1aBJICHHS TBEPIOTO Tena:

_F
P=—-
191 JaBnenue raza. ATMocdepHoe 1aBleHUE.
' ['uapocTaTyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyita 17151 BBIYUCICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Puy,
1.22  3axon Ilackansa. ['mppaBnuyeckuii npecc
3akon Apxumena. Dopmyna T ONPEAEICHUS  BBITAIKUBAIOMICH  CHJIBI,
JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 F.%;:m. —pgV
VYcnosue miaBanus tena. [lnaBanue cynioB U Bo3ayXoIUIaBaHHE
Mexanuueckue Konebanus. AMIUIUTY/AA, IEPUO U YacToTa Konebanuit. dopmyna,
o4 CBSI3BIBAIOIIAS YACTOTY U MEPUOJT KOIeOaHul:
1. . 1
T
125 MaremMartnueckuii W NpPYyKMHHBIM MasTHUKHU. lIpeBpamienue 5sHeprum mnpu
' KoJ1e0aTeTbHOM JABMKCHUU
1.26 ~ 3aryxaromue konebanus. Beraykaennbie konedanus. Pezonanc
Mexannueckue BOJHBI. [IpoAonpHbIE M MoONEpeyHble BOJHBI. J[TMHA BOJHBI U
CKOPOCTb PacpOCTPAHEHHUS BOJIHBI:
1.27 h—u-T
128 3ByK. ['/poMKOCTh U BBICOTa 3ByKa. OTpa)keHUE 3BYKOBOW BOJHBI HAa TPAHUIIE ABYX
' cpen. Mudpas3Byk u ynbTpa3ByK
IIpaxmuueckue pabomol
N3Mepenne cpeaHed IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
1.29 NPYXUHBL, KO3PQUIMEHTa TPEHUs CKOJIbXKEHHs; paOOThl CHUJIbI TPEHUS, CHUJIbI

YIOPYTOCTH; CpeIHEH CKOpOCTH [BIXKEHHUS OpycKa IO HaKJIOHHOW IIOCKOCTH;
yCKOpeHUs: OpycKa Mpu JABMKEHUU 0 HAKIIOHHOM TIOCKOCTH; YacTOTHI U MEepHo/ia
KojeOaHUi MaTeMaTHMYeCKOTO MAasATHUKA; 4YacTOThl W TepHoAa KoJeOaHWi




NPY>KUHHOTO MasTHUKA; MOMEHTa CHJIBI, JEHCTBYIOIIETO HA pblyar; paboThl CHIIBI
YIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBI0 HENOJABMXKHOTO 0JI0Ka; paOOThl CHIIBI
YIIPYTOCTH MPH MOABEME TPY3a C IOMOUIBIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEAOBOW CUJIbI OT 00bEMa MOrpyXEHHOW yacTu
TeJa ¥ OT IUIOTHOCTHU JKUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI OT MacChl
Tela; CWJIbl TPEHMsI CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO JAaBJICHHS M OT poAa
IIOBEPXHOCTU; CWJIBI YIOPYrOCTH, BO3HHMKAIOLICH B MpYKHUHE, OT CTEICHU
neopManuy MPYKUHBL, YCKOPEHHUs OpycKa OT yIJla HakKJIOHa HAaIlPaBIISIOLICH;
nepuosia (Y4acToTsl) KOJNeOaHWH HHUTAHOTO MAasATHUKA OT JUIMHBI HUTH, TEpHOIA
KojeOaHuil MPYXKUHHOIO MasTHHKA OT MacChl Ipy3a M KECTKOCTU IPYKHUHBL
UCCIIeIOBAaHNE HE3aBUCHUMOCTHU TIeproa KOIeOaHU HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

DQuszuueckue A6neHUs 6 npupooe: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM W HEXHUBOM NPHUPOJAE, NEHUCTBUE CWIBI TPEHHsS B NPHUPOAEC U TEXHUKE,
NPWIMBBl U OTJUBBI, JBWXKeHUE IUIaHeT COJHEYHON CHUCTEMBI, PEAKTHUBHOE

1.30 JIBMDKEHUE JKUBBIX OPTaHW3MOB, phIYard B TeJIe YeNIOBEKa, BIHMSHUE aTMOC(EPHOTO
JaBJICHUs] HA XUBOW OpraHW3M, IUIaBaHUE PbHIO, BOCIPUSTHE 3BYKOB YKMBOTHBIMH,
3eMJIeTpsICeHUE, CeICMUUYECKUE BOJIHBI, IlyHAMH, 9XO0
Texnuueckue ycmpoticmea: CIAJOMETpP, JaTYUKU IOJIOKEHHs, PAcCTOSHHUS U
YCKOpPEHHs, JAWUHAMOMETpP, TOIIIAIHUKH, pAaKEeThl, pblYar, TOABIKHBIA U

131 HETIOJBYKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, IPOCTBIE MEXaHW3MBI B OFBITY,

' cooOmiarnmecss COoCyAbl, YCTPOWCTBO BOAONPOBOJA, T'HIPABIMYECKUN TMIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc, apeoMeTp, 3XOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE SABJIEHUA
OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUHM CTPOEHMS BEILECTBA.

2.1 = Mogenu TBEPAOro, JKUAKOTO U  Ta3000pa3HOrO  COCTOSHUM  BEILECTBA.
Kpucranmuueckue u amopHbIe TETIa

2 JIBrokeHue JyacTull BemecTBa. CBA3b CKOPOCTH JABMXKEHHS YAaCTHI] C TEMIIEPATYpPOH.

' BpoyHoBckoe nBmxenue, mupdysus

2.3 CmauMBaHUE U KaNWUISPHBIC SBICHUS

2.4  TennoBoe paclIMpeHUE U CKaTUE

2.5  TemnoBoe paBHOBecHE

r6 Buytpennsas oHeprus. Pabota u Temuomepenadya Kak CIOCOObI M3MEHEHHS

' BHYTpEHHEH SHEpPTruu

2.7 Bwugsl Teronepeaayn: TeIIONPOBOJHOCTh, KOHBEKIIHS, N3TyYeHUE
HarpeBanune u oxnaxaenne Ten. KonmuecTBo TeIUIOTHL. Y IeNbHAs TeTII0EMKOCTS!

2.8

O=cm(t,—1)
’9 3aKOH COXpaHEHMs HHEPrUH B TEIUIOBBIX IIpolieccax. YpaBHEHHE TEILUIOBOIO

OaslaHca:




O +0,+..=0

Ucnapenue u konaeHcauus. V3MeHEHHWE BHYTPEHHEW OSHEpPruM B MPOLECCE

2.10 wucnapeHuss u  KoHJeHcauuu. KureHwe KUIKOCTU. YJleJdbHas  TEIUIoTa
napoo0OpazoBanus: L = Q/m
2.11  BnaxHocTb Bo3ayXxa
[InaBneHne n kpuctammsanus. MisMenenue BHyTpeHHENW SHEPIrUU NP IIJIaBICHUN U
KpUCTAJIIN3aluu. Y IelbHAasl TEII0Ta TUIaBICHUS:
2.12 0
& m
)13 BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y A€ibHAs TEIJIOTAa CTOPAaHUs TOIIMBA: ¢
' = Q/m
2.14  Ilpuniunsl paboTtsl TemioBbix apurareneid. KIIJ[ TermoBoro npurarens
IIpaxmuueckue pabomul
N3mepenue yaenpHOM TEMIOEMKOCTH METAUNIMYECKOro LMJIMHIAPA; KOJIUYECTBa
TEIUIOTHI, MIOJIyY€HHOTO BOJIOW KOMHATHOH TeMIiepaTypsl (PUKCHPOBAHHON MacChl, B
515 OTOPYIO OmymeH HarpeThli UJINHAP; KOJUYECTBA TEIJIOThI, OTAAHHOI'O HarpeThIM
' LWIMHIPOM, IIOCJIE OIyCKaHWsl €ro B BOAY KOMHATHOM TeMIlepaTyphl,
OTHOCHUTEJIBHOM BIIQXHOCTH BO3AYXd; YACIbHOM TEIUIOTHl IIJIABJICHHS JIbJA.
HccnenoBanne n3MEHEHUs TEMIIEPATYPBI BOJBI IIPU PA3JIMYHBIX YCIOBUSIX; SBJICHUS
TEII000MeHa NpU CMELIMBAHUU XOJIOJHOW U ropsiueit BOJIbl; poliecca UCTIapeHus
Quzuyeckue s6nenHUs 6 npupode. TOBEPXHOCTHOE HATSIKEHHE M KalWUISPHbIE
2.16  sABIeHMs B NpPUPOJE, KPUCTALUIBI B Ipupozae, uznydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEesl, CHera
Texnuueckue ycmpoticmea: KalnWUISPbl, NPUMEPH HCIOIb30BaHUS KPHUCTAJIOB,
517 KHUJKOCTHBIM TEpMOMETp, NaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHMUS
' JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOWHA, JBUTATElb BHYTPEHHETO
CTOPaHHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Omnexktpuzauus Tein. J[Ba BUia 3JIEKTPUUECKUX 3apsSA0B
3.2 BsaumopeiicTBuE 3apsKEHHBIX Tell. 3ak0oH KyioHa
3.3 = 3akoH coXpaHEHHs JIEKTPUUECKOro 3apsaa
34 Onekrtpruueckoe rmone. Hanpspk€HHOCTh  snmexkTpuyeckoro  mois.  [TpuHoun
' CYIIEPIO3UIINH IEKTPUYECKUX MOJIel (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn onexrtpuueckux 3apspoB. JlelicTBHE DJIEKTpPUYECKOro IOJIA  HA
' aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
IlocTosiHHBIN BnekTpuyeckuil Tok. JlelcTBusa anekTpuyeckoro Toka. Cuiia TOKa.
3.6  Hampsoxenue.
I=q/tt,U=A/
3.7 = DAeKTpU4ecKOoe COMPOTUBIICHHE. Y NEIbHOE DJIEKTPUUECKOE CONTPOTUBIICHUE:




3.8

R = pl/S

3akon OmMa ju1s ydyacTka anekrpudeckoi nenu: I = U/R

3.9

3.10

IlocnenoBaTeabHOE COCIUHCHHIE IMPOBOAHUKOB:

I, =1, U=U,+U,: R=R +R,
HapaJIJIeHBHOG COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIMPOTHUBJICHUA:

U =Uy; I=I1+IJ:R=%.

CmMen1aHHbIE COCIUMHCHUA ITPOBOAHHUKOB

PaboTa u MomHOCTh AnekTprdeckoro Toka. A = Ult, P = Ul

3.11

3akon Jxxoynsa — Jlenma:

O=I"-R-t

3.12

3.13

OnbiT Opcrena. MarHuTHoe MoJjie OpsSMOro MPOBOJAHUKA C TOKOM. JIuHuM
MAarHUTHON MHIYKIIHHU

MarsuTHOE Moje NOCTOSHHOIO MarHuTa. B3aHMOHeﬁCTBHe IIOCTOAHHBIX MarHuTOB

3.14
3.15

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM

Oneitel @apanes. SABnenue snekrpoMarauTHON MHAYKUUU. [IpaBuno Jlenna

3.16

3.17

3.18

Ipaxmuyeckue pabomul

W3mepenune JIEKTPHUUECKOTO COIIPOTHBIIEHUS  PE3HUCTOPA; MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOTHI AJIEKTPUIECKOrO TOKA.

HccnenoBanne 3aBUCHMOCTH  CHJIBI  TOKA, BO3HUKAIOIIETO B  IPOBOJHUKE
(pe3ucTopsbl, J1aMIoyka), OT HAINpPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTHU
COIIPOTHBIIEHUS OT JJMHBI IPOBOJHHUKA, IUIOLIAJM €r0 IONEPEYHOr0 CEYEHUs U
YIEIBHOTO CONPOTHUBJICHUS.

[IpoBepka mpaBmia Ui 3JEKTPUUECKOTO HAMNPSOHKEHUS MPU IOCIEA0BATEIHLHOM
COEMHEHUH MPOBOJAHMKOB; IMpaBWiIa s CHUJIbl DJIEKTPUYECKOro TOKa TpHU
napajuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6NeHUs 6 Npupooe: BIEKTPUUECKUE SBICHHA B aTMocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE Moyie 3emid, Apei( MONOCoB,
POJIb MATHUTHOTO TIOJISI JIJ1s1 "KU3HU Ha 3eMJle, TIOJISIPHOE CHUSTHHE

Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETP, BOJBTMETDP, PEOCTar,
CUéTUMK  DJEKTPUYECKOH  DHEPruu,  DICKTPOOCBETHTENbHbIE  MPUOOPHI,
HarpeBaTelIbHbIe JIEKTPONPUOOPHI (PUMEPHI), NEKTPUUECKUE MPEIOXPAaHUTEIH,
JJIEKTPOMArHuT, JIEKTPOJBUraTeNlb MOCTOSIHHOIO TOKA, I'€HEPaTOp IOCTOSHHOTO
TOKa

3.19

OnexTpoMarHuTHbIE BOJIHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20

JlydeBas mojzenb cBeta. [IpsaMonnHeitHOe pacIpoCTpaHEHHE CBETa

3.21

3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22

[Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA




3.23

Jucnepcus ceera

JIunza. Xon nydeit B auH3e. DOKyCHOE paccTosiHUE JUH3bL. OnTUyeckas cuiia

324 munsel: D = 1/F
3.25  TI'na3 kak onrtuyeckas cucrema. OnTudeckue nprudopbl
IIpakmuyeckue pabomul
M3Mepenne ONTHYECKOW CHIIBI COOMpAIOUIel JMH3BI; (POKYCHOTO PaCCTOSHHUS
cobuparomieii JIMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB IMpeaMeTa U M300paKeHHUS,
396 | KOTAA IIPEIMET PaCTIONOXKeEH B JBOWHOM (hOoKyce), ToKa3aTessl MPEeTIOMIICHHS CTEKIIa.

' HccnenoBanne  cBoiictBa  M300paKeHHs, MOJYYEHHOTO C  IOMOIIBIO
coOuparomiell JTHH3bl; U3MEHEHUsI (DOKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJla INPEJIOMJICHHs] CBETOBOTO Jiyya OT yIJIa NAaJEHUS Ha TpaHULe
«BO3/yX — CTEKJIO»

397 Qusuueckue senenus 6 npupoode: 3atrmenuss ConHua U JlyHbl, 1BeTa Ted,

' ONITUYECKHE SIBJICHUS B aTMocdepe (uBeT HeOa, pedpakuus, pagyra, MEPax)

3.28  Texnuueckue ycmpoticmea. O4KH, IEPUCKOI, (poToarmapar, ONTUYECKUE CBETOBOIbI

4 KBAHTOBLBGIE ABJIEHUA

41 PanuoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydenus. Peaknuu anbda-u Oeta-

' pacraza

4.2 OmnsiTel Pezepdopna no paccesuuto anbda-vyactui. [Inanerapnast Mmonens atoma

4.3  Cocras aromHoro siapa. M3oromnsl

4.4  llepuon nmosypacnaza aTOMHBIX sIAEp

4.5 | Snepnble peakiuu. 3aKOHBI COXPAHEHUS 3aPS0BOTO U MACCOBOTO YHCEN
Qusuueckue AeleHuUss 6 npupode.  €CTECTBEHHBIH  PaJUOAKTUBHBIA  (OH,

4.6  KOCMHMYECKHE JIy4M, PAJIUOAKTUBHOE U3JIy4YEHUE NPUPOIHBIX MUHEPAIIOB, IEHCTBUE
PaZMOaKTUBHBIX U3ITyYEHUI Ha OpraHU3M YeJoBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIWBHUIYaJbHBIA JNO3UMETP, KaMmepa

BI/IJ'ILCOHa, AACPHAAd SHEPIreTUKaA
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