MYHULMIAJBHOE KA3EHHOE OBIUEOBPA30BATEJIbHOE YYPEXKAEHHE
«TAJIMLIKASI CPEJIHSASI OBILEOBPA3OBATEJIBHAS LUKOJIA Ne 55»
(MKOY «TAJIMUKAS COLL Ne55»)

[TPUHSATO VTBEPXJIEHO
Ha nesaroruyeckoMm cosere Jupe
MKOYVY «Tanuukas COLL Ne 55» «T COILLI Ne 55»
ITpoTokon Ne 1. / */M.B.Koniokosa
Ot 28.08.2026r. Ne 2808-1on

ot 28.08.2026r.

PABOYAS ITIPOTPAMMA
(ID 11327901)

yueOHoro npeamera «®@usuka» (yriy0JeHHbId YPOBEHb)

JUIs1 oOyuarommxcs 7 — 9 KimaccoB

r. Taauna, 2026



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOnéHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC 000, a Takxe ¢ yuérom (enepanbHO paboueil MporpaMMbl BOCIUTAHUS
u KoHuenuuu npenogaBanus yueOoHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HANpaBlICHO Ha YIOBIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB O0YYAIOIIUXCS, CTpeMsIMXcsa K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUW, U Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOOywaronmuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM OOYUCHHsI, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTeprana
1o rojaMm o0ydeHus (1o Kjaccam), MmpejjiaracT IpUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
IpPEeIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH H (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeloCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOJa
MO3HAHUS, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CIIeYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

WHTEPIIPETUPOBATh JaHHBIE W HCIIOJIB30BaTh HAyYHBIE JOKA3aTeNbCTBA MJIS
MOJIYYCHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B



oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoii ®@exepanuu, peamTu3yrOIIMX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocerienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOyYarolIMXcsl K HAYYHOMY H3YYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yuYeHUsS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

GbopMHpOBaHHE YMEHUM NPUMEHATHh (UINUYECKUE 3HAHUS UM Hay4YHbIE
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPYKAIOIINX SIBJICHUI;

GopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  ACSTEILHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUIO (U3UKH Ha
yriayOJ€HHOM YPOBHE B paMKax COOTBETCTBYIOUIMX Mpoduieid oOydeHHs Ha
YPOBHE CpEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHre 3TUX Iesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHus 0OECIICYMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX U KaU€CTBEHHBIX 3a]a4, TPEOYIOLINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYAas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/]a4H;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HaOMIOAaTh SIBJICHUS U HU3MEPSTh
¢uznyecKkne BEIUYUHBI, BBIABUTaTh TMIIOTE3bI U MpearaTh 3KCIepUMEHTAIbHbIC
CHO0CcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH ONBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEI0BAHMSI, AHAJTM3UPOBATD MOYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMalel (U3NYECKOro COJep KaHMUs,
BKJItOYasi HHPOPMAILIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalus U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIIH;



3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
buznyecKoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanust orBoauTcs 340 uvacos: B 7 kiacce — 102 ygaca (3 4daca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SIBieHus Npupoisl (3JIEMEHTHI COJEpIKaHUs,
BKJIFOUAIOLIUE MEXIpPEeIMETHbIE CBsi3H). Pu3nueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, MIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbI. PasmepHocTb. EnuHuIBl (Gu3NYecKUX BETUYMH.
W3mepenne Qu3uveckux BeaWuMH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyOBaHUEM. MexayHapoaHas cucrema enuHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHUIBI CH.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKdM H3y4aloT MPUPOIY.
EcTecTBeHHO-HAy4HBI METOJ] TO3HAHMS: HAOJIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro apyieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4ueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

dusnueckre NpuOOpPHl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEeHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO MPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TyIEHHOTO0 TOPU30HTAIBHO, TeM O0JIbIlIe, 4UeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHue uactul BemecTBa. CBA3b CKOPOCTM JBW)KEHHMS YACTHL[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [duddys3us. BzaumoneiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSHHMSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6nronenue sBiieHmiA, 00BICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCcTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

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

OneITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBukeHHe U B3aUMOAECTBHE TeJl.

Mexannyeckoe nawxkenue. Ilyre u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MajJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsis CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBucMMOCTE BEIWYMH, OMNHUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOoXEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMapaIebHO.

SlBnenne nHepuMM. 3aKOH HMHEPUUM. B3auMoaencTBHE TeNl Kak NpPUYMHA
W3MEHEHUSI CKOPOCTM JIBHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lnoTHOocTh BemecTBa. CBs3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs U JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBICHHE TATOTEHHUS U CHUIa
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IIOKOs, BSI3KOE TpEHHWE. TpeHue B NpUpoAe U
TEXHUKE.

Hemoncmpauuu.

Hab6mrogenne MexaHMuecKoro JIBHKEHUS Tea.

N3mMepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.



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, JEMOHCTPHUPYIONIHNE 3aBHUCHUMOCTh pacTsikeHus (medopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. Cuna naBneHus. CnocoObl yMEHbBIIEHUS U YBEJIMUYEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JaBJIEHHS Tra3a OT OObEMAa W TEMIEpPATYPBHL.
[lepenaya naBiieHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHYECKNE MAILIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  IJIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'HapaBianueckue
MeXaHU3Mbl. Vcronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CeTponcTBO BOJOIIPOBOA.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM o0onouku 3emud. OnbiT Toppuuemmun. M3mepenue atmochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHUE BOSHUKHOBEHUS BHITAJIKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAOIIEN CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue maBaHus TEN: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHne BHITAIKUBAIOWIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEN Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaboTra u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoOIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAas
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «3010TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOIBEME TPY30B MPU MOMOIIH
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOU TEOPHH.



Mogenu TBEPIOTO, 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-
KHHETH4YeCcKo Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAaYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TeIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsI3b TeMIEpaTypbl CO CPEAHEH KUHETHYECKOM JHEPrUeH
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPENAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bunbl Teronepenaun B NpUpoJe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLECCOB.

KonunuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TernaooOMeH u
TEIJI0Boe paBHOBecHe. 3akoH HbploToHa-PruxmaHna. YpaBHEeHHE TEIIOBOTO OaslaHca.

[InaBieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IE€JIbHAS TEIJIOTA
iaBieHus. [lapooOpasoBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

OHEprus TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel paboTsl TermoBbix aBurateneit. KIIJ| TemmoBoro npuraress.
TerioBple JABUTATENIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro paciiupeHust Ted.

M3meHeHne naBiieHUs ra3a MpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakieHue Ipy COBEPLICHUH PabOTHI.

HarpeBanue npu coepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUME TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HaOlnronenre nocTostHCTBA TeMIEpaTyphl IPH TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAILIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmeparypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBI.

OnpIThl MO HAOJMIOEHUIO TEIJIOBOTO pPACIIMPEHUs Ta30B, >KUJIKOCTEH WU
TBEPJIBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3yXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3Jyxa OT €ro o0néMa H
TEeMIEPaTypPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstuer BOJIBL.

OmnpeneneHue KoJUYecTBa TEIJIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JjekTpuiyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poma sieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. [IpuHnmn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYHNPOBOJAHUKHU. 3aKOH
COXPAHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS D2JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHue. AMIIEPMETP
U BOJIBTMETP B IIE€NU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe u
napajuielbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEL.

PaGota ©u MOIIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jhxoyns-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tmone€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U OIpelelieHUue €€ HampaBJICHUs.
DNEKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE BJIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIAEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbl SHEPTETUKHU. TOTIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUITH.

Jemoncmpayuu.

DNeKTpU3aLus TEIL.

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

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CWIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C ITOMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpOBOIHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psia.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs IT0JI0COB MAarHUTA.

MopennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHOe 1osie Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI 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.

HccnenoBanne NEUCTBUA DJIEKTPUYECKOTO TMOJS HA TMPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka 1 UCTbITaHUE AIEKTPUUECKON 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha pE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka TmpaBuja CJIOKEHHUS HANPsDKEHUH TpU  MOCIEI0BATEIBLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa MOpPH MapauIEIbHOM COEIUHECHHU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa JJ1s TOJTHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEWHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBAHUS WJIN TTOJYTTPOBOTHUKOBOTO TUOA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPU X OOBEIUHEHUU U
pazziejeHuN.

HccenenoBanne neMCTBUS SIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIs.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HUCCIEIOBAHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCJIeI0BAHNE U3MEHEHUI 3HAUYEHUS U HAIlpaBJIeHUs! MHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbIe BEIMUKHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEPHAIIBHOW TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHOKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBWKEHHUE. Y CKOpPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpEeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MO/l YTIAOM K TOPU30HTY.

JIBrKEeHHE 1O OKPYKHOCTHU. JIMHENHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallleHus Npyu PpaBHOMEPHOM JABUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs CUa.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKeHHE 1T0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TmiaHeT BOkpyr ComHia). Ilepsas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M MEPETPY3KH.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tena. M3meHeHne wumnyinbca. KMMnynse cuibl. Yrpyroe u
HEYIpyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM 1 padoThl. [loTeHIInanbpHas YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHEPrUs CxKATOW NMpyKUHbL. KnHetnueckas
sHeprus. TeopeMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTed W TPAEKTOPUM JBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUW, MPOUCXOASIIMX B CHCTEME OTCUE€Ta
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmnronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUUAIBHBIX CUCTEMAX KaK IMOJITBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJIa OT €r0 MAaCChl U ACHCTBYIOLIECH HA HETO CUJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

N3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca MpU a0COTIOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne NMITyJIbCa IPU YIIPYTrOM B3aWUMOJICHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTuu Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Ipu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJIbHEHMIIEro pPaBHOMEPHOIO
JBYDKCHUS IAPUKA WIIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
IapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHUHU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanuie NBUKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTeTnieHUu aepopMaIiiy MPy>KUHEI.

Omnpenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBIL.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawllue KoJieOaHus.
Boinyxiennblie konedanus. Pezonanc.

MaremaTtnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJimHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnpoctpanenue m oTpakeHHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yiubTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuii Ten MOA JACHUCTBUEM CHJIBI TSXKECTHU M CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HaOmronenne BeIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenne nntepdepeHuun u Tuppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUoja KojaeOaHu MaTeMaTUYECKOTO MasTHHUKA.

OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIepUO1a KOJIeOaHUN MPYKUHHOTO MasTHHKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOJaa KoOjJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL. — CBoMcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsi3U. Panmonokanus. Kocmuueckas
CBS3b.

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBblie siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TeOMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaneHue cBera. 3armeHus Connuma u JIyHBIL
Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. lloctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akoH npesoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx mnyuverr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToanmapara, MHKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYEecKas CcucTema.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsimonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHu B IIIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTudecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAOLIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JIUH3.

[Tpuniun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenp 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 CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJleHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHUi ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3BI.

Omnpenenenue (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB IMPU HX HAONIOJACHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mimanerapHas mojnenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta arToMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npespanieHus. lepuon monypacnaga atoMHbIX saep. JercTBue paguoakTUBHBIX
U3JTy4YeHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounukum sHeprun CojiHIA W 3BE3A. SnepHas sHEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbl SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX a30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamMmepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Perucrpanus nznmydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuwie pabomul u onvimol.

HabGnrogenue CrionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI 110 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIC JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpEeIMETHBIX M METalpeAMETHBIX pe3yJbTaToB o00y4YeHus, (OopMUPOBaHUE
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYEeCKUX 3HAHWM, HMCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4EHHUE BBIBOJIOB).

[IpeanoututenbHO (OPMOI  OCBOEHHS MOJIYJA SBISIETCS MPAKTUKYM,
IporpamMma KOTOpOTO BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasJIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbBIX Pa3JIeIioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYast PaOOTHI U OMBITH U3
NEepeYHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTEeCTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYIIOBBIMU WM UHIUBUIYATbHBIMH MPOEKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JIMATHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIOIIEH 3aaHdsl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[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 JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOancKko2o u Oyxo8HO-HPABCHIEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTMBHOMY YYaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPHUSTHE ICTETUYECKUX KAueCTB (PU3MYECKON HAyKW: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWH, BAXKHEHILIEH COCTaBIAIOLIECH
KYJBTYPBI;

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOIBI;

pa3BUTHE HAy4YHOU JIF0OO3HATEILHOCTH, HHTEpPEca K HCCIEA0BATEIBLCKOM
JEATEIIbHOCTH;

e S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONAYUUA:

OCO3HAHHUE IIEHHOCTH 0e30macHOro oOpa3a JKHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OOpYy/JAOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

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;

OCO3HaHHWE TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHU (DOpMyIHpOBaTH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCcTH
bu3uKY;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHMU;

CTpEMJICHHUE aHAJM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabraTe ocBoeHHsS TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH  OOBEKTOB
(s1BI€HUI), KIIaCCU(PUIUPOBATH HX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMIPOCHI KAK HCCIIEN0BATEICKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaAMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHMS HJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOJbI, UHCTPYMEHTHI M 3alPOChI MPU IMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUYETOM MPEISIOKEHHON yaeOHOH (hrU3UIeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETUPOBATH HH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TIPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QOopMy  MpeacTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMU CXEMaMHu,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSAMU APYIHMX YYaCTHUKOB AMANIOra,
OOHapy>KUBaTh Pa3IMYME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaemsbl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JECHCTBHS 110
e€ JOCTM)KEHHUIO: PACHpeNeNsiTh pOoJId, OO0CYXJIaThb IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO U KOOPAWHUPYS CBOU JCHCTBUSA C JPYTUMHU YICHAMU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJAJa B OOMMHA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CHUTYyAIUsIX, TPEOYIONUX s
pereHus: GU3NIECKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM peIIeHUs (U3NUECKOW 3amadul WiIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIliy U TIpeajiaraTh MIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro 4esloBeKa B XOJ€ CIopa WIH JTUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIIMOKY MpPH PEIICHHH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIbBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTaThl HAa YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUIOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPHOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, PaBHOJACHCTBYyIOWIAsl cuj, aedopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3inuath sBieHusA (Iupdy3us, TEMIOBOE ABMKEHHUE YaCTHI
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHUS MEXAaHUYECKOW SHEPTHUN) IO OMKUCAHUIO MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
duznyecKoe sBIICHUE;

pacrno3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHMsI, YOIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIaBJICHUS Ha JKUBOW OpraHusM, IJIaBaHHE pbIO, pblYard B Telle YeJIOBEKa), NpU
3TOM MEPEBOJIUTH NPAKTHUUECKYIO 3a/ladyy B Y4€OHYIO, BBLIEIATH CYIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OO0BEM, IUIOTHOCTh BELIECTBAa, BpeMs, IYTh,
CPEIHssI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CWia TPEHUS,
JaBJeHUE TBEPIOro Teja, JAaBJl€HHE CTOI0a >KMJIKOCTH, BBITAJIKMBAIOIIAS CuUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETHUYECKasi M NOTEHLUUANIbHAS SHEPTHS]), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3YEMBIX BEJIMUUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHS CHJI (BJIOJIb OJTHOM TIpsiMOif), 3aKkoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
NpaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEPruu, IMpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIEe (PU3MUECKUE MOJENU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJAENATh NPU STOM CYILIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIETH AJsi OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii MpaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIE 33a7aud, B TOM YHCIE TPEOYIOIIUE YHCICHHOTO OLICHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
(buU3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpAacCyk JACHUH C ONopod Ha HU3Y4YEHHBbIE CBOMCTBa
bu3nUecKux sIBICHUM, PU3nyeckne 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢usuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyII, CBA3BIBAIOIMINX (PU3NUCCKUE BEIMUYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIIOJIb30BATh
CIPaBOYHBIE JAaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYECHHOTO 3HAYCHHUs (PU3MUECKONW BETMYHUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOTYYCHHON MPH PEIICHUU
3aJlaui;

pacno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
buznyecKuX METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  UCCIEIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WM (QU3MIECKUX
cBOMCTB Tenl (muddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJN, Mepenavya JaBICHUS KUIKOCTHIO
¥ Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(HEPHOTO MaBJICHHS, IEUCTBHE IMPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEIANOI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAMUTH TpPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEIUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, /1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOIIAs Ha MOTPYXKEHHOE B >KHIKOCTh
Teno, KOAI(DPUIMEHT TOJIE3HOTO  JEUCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHPOBATH IOKa3aHWsI MNPUOOPOB, HAXOAUTH 3HAUEHUE
U3MEPSEMON BETMUMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEpUU U3MEPEHUN U
OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BEMUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJIEHUs, KayecTBa OOpabOTKM IOBEPXHOCTEW Ted MU HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM IJIaBaHUS TEJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAC TAOJIUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, J€laThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu pabdoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMECsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha UX OonucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, TMAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yysd 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKHA H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB IpHU
pelleHny Yy4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM JIJISI OOECTICUEHUs
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJIe;

OCYUIECTBJIATh OTOOP UCTOUYHUKOB UH(MOpMAINKU (PU3NUECKOTO CONEPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbBHO (OPMYyNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpPATKUE IHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHSI, B TOM UHCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOMIECHHS O pe3ysbTaTax MPOEKTOB MM Y4EOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh HW3YUEHHBIH TMOHSATHHHBIN
ammapar Kypca GU3UKH, COMPOBOKIATH BHICTYIUICHUE NTPE3eHTALINEH;

OpY  BBINOJHEHUHM Y4YEOHBIX TMPOEKTOB M HCCICIOBAHUN pacHpencisiTh
00S13aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CIECIUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, a/JleKBaTHO OIICHHBATh COOCTBEHHBIA BKJAI B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHmy oOyueHus ¢ 8 knacce mpeAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPUCTAJUIMYECKUE WU
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsid, TMPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSIHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMUYECKUN S3BIK (PU3UKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUCHHE), TEIUIOBbIE MOTEPH,
DIIEKTPU3ALIMS TN, B3aMMOJCHCTBHE 3aps/iOB, NEHUCTBUS DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJISl Ha
IPOBOJHUK C TOKOM) IO OINHUCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3WUECKHX  SBICHUH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISPHBIE SBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznydyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMmocdepe, 3IEKTPUUECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJyisi NIl KU3HW Ha 3emiie, TOJSIpHOE CHUSHHUE), TPU OTOM MEPEBOIUTH



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

OMKCHIBATh M3yYCHHBIE CBOMCTBA TeN W (DU3UYECCKUE SIBJICHUS, WCIOJB3YS
dbu3nyeckue BEIUYUHBI (TEeMIepaTypa, BHYTPEHHSII DJHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjelbHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHAas TEIUIoTa NapooOpa3oBaHMs, YAENbHas TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO MNCUCTBHS TETIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsi, CcuUjla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEHUE, COMPOTHBICHHE NpoBoAHUKa, DJ[C B LenM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYAENIbHOE COMPOTUBJICHUE BEHIECTBA, padoTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
UCIIOJb3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIIBI (PU3HYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTUYMHAMU, CTPOUTH IpaUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA TeN, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsiia, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3indyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUYECKHE MOJEIU pPeajbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATh IPU 3TOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, IPUMEHATH (PU3MUESCKHE MOJICTH JIJIs1 OOBICHCHHS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEeOHBIX 3a/1aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 337]aud, B TOM YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BHIOUpATHh aJICKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 LEMOYKY pPAacCCyXIECHWM C ONOpOM Ha H3YYEHHbIE CBOMCTBA
bu3nUecKux SBICHUM, (PU3nyecKne 3aKOHbI, 3aKOHOMEPHOCTH M MO/IEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKHU, BHIOHpas aleKBaTHYI0 (PHU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAOIIUX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, HWCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, MCIOJIb30BaTh rpaduueckue METOAbl PEIICHUs 3ajiad, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HA4YeHUA (PU3MYECKOW BEIMYMHBI M ONpPENCISITh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nyecKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HWCCJIENOBAHMS  PACHO3HAaBaThb  MPOBEPSIEMOE  MPEAINOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa M TeMHepaTypbl, CKOPOCTH IIpoliecca OCThIBaHMs (HarpeBaHus) MpU
U3Jy4EHHH OT LBETa H3JIy4arouledl (IOIJIOMAroNeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
IIEKTPU3ALUs TEJI U B3aHUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3alsl MArHUTHBIX IOJIEH IMOCTOSIHHBIX MarHUTOB,
JNEHUCTBUS. MAarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa oOopynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHBIE W3MEPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3[yXa, CHJia TOKAa, HAIpPSIKEHUE,
yleabHas TEIIOEMKOCTh BEILECTBA, CONPOTHBIICHHE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIHPPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUHM U3MEPEHUM U OLICHUBATH MOTPEMTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (pU3MUECKUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEII000MEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO CONPOTHBJICHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMAPaJUIEIbHOTO COEIWHEHUN
MPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBaTh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe3omacHOro Tpyaa mpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClIe: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJICKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MNPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), UCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA W H3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETp, JBUTraTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEi, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/ay;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIoIIEN CpeIe;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUN U CPaBHEHUS JOTMOJHUTEIHHBIX HCTOYHUKOB BBIJEIATh HHGMOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MaTE€pHabl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCle MyONMYHO  TPEACTaBIATH  PE3yJNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3YUYEHHBIN
NMOHATUUHBIM  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yYYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIIOJHCHHEM IUIaHA JCUCTBUNA U KOPPEKTUPOBATH €TO0,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JACATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
paspemaTrh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK M YJIbTPa3ByK, JJIEKTPOMAarHUTHbIE BOJHBI, PEHTIE€HOBCKOE
U3y4YEHHE, IIKaJa IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOUIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, sIIEpHAas U TEPMOSIACPHAs SHEPreTHKA) U CUMBOJIUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUHU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSMOJIMHEWMHOE JIBUJKEHUE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBUYKEHUE,
CBOOOIHOE TMaJEeHUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTeNIbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
KoJie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, UHTephepeHIns U TUPPaKIUs BOJIH), MPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTPaXEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHHUs]) 1O ONHCAHMIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  WU3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpYyXaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPWIUBBI U
OTJIIUBBI, ABWXKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHbIN paJUOaKTUBHBIA (OH, KOCMHYECKUE Jy4Yd, pPaTUOaKTHUBHOE
U3JyYeHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYCHH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BENWYMHBI (CpelHAsT W MTHOBEHHass CKOPOCTh Teja IpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIJoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOIO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi padoTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IIPEIOMIICHUS
Cpenpl), TMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3MYECKUH  CMBICI
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOoJIUTh (OPMYJIbI, CBA3BIBAIOUIME AHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKHUE SBJICHHS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHWJI, MPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHbsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpakKeHHs M NPEJIOMIICHHsS CBeTa, (GOpMYINly TOHKOU
JIMH3BI, TUIAHETAPHYIO0 MOJEINIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOIO0 M MAacCOBOIO YHMCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €M0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICTISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBJICHUH, NPUMEHATh (PUINUYECKUE MOJEIH I OOBSCHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBICHMS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil IPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJUYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyE€THBIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIE€Tb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIONINX (PU3NYECKHUE BEIMYMHBI, 3alMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOAa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEH, HCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUYCHUS
¢u3nyecKoil BETUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJIO0KECHHE
(rumote3y), OILIGHHWBATh MPABUJIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (QU3MUYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMs HMMITYJbCa, JCHCTBHE 3aKOHAa bepHYIM W BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a M JKECTKOCTH MpPYXKUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoOJIeOaHWH, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne OeNoro CBEeTa B CIEKTP, U3YUEHHE CBOWCTB M300paKeHUs B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBIX CIIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIOACHU,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITA U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, ONpeaessis
CpeqHee 3HAaueHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP cCrocoba M3MeEpeHus
(M3MepUTENBHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(Q(UUUEHT TPEHUS  CKOJIbKEHMUS,
MEXaHMYeCKas paboTa M  MOIIHOCTb, dYacToTa H TIEpHoJ KojeOaHui
MaTEMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEHUus, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh TMOJyUYCHHBIC PE3yJIbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH AKCIIEPUMEHTAJIbHbIE MCCIIECOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJIBHOTO JaBJICHUS, MEpHoJa KOJieOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUTMHBl HUTH, OMPEJCICHUE YCKOPEHHUsS CBOOOJHOTO TAJCHUS, HCCIICIOBAaHUC
W3MEHEHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUsl CBETa OT yrja NaJeHus, yria NpeJIOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHHUE OSHEPIMM 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 BEIMYMH B BHUJIE TaOiull U TrpaduUKoOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

XapaKTEPU30BaTh MPUHITUIIBI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IPOIECCOB C OMOPOM HA HUX OMUCAaHUS (B TOM
YHCJIe: CHUIOMETp, JTATYMKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapaT, MHUKPOCKOI, TEIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIIEHUN U HEOOXOJMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-MPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUI B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 3J0pOBbS U COONIOACHUS HOPM BKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBIIAThH MOUCK UHMOpMaIuu Gpu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENHLHO (HOPMYIUPYS TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(POPMAIMM HA OCHOBE HMMEIOIIMUXCA 3HAHUN H
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOJTHEHUM YYEOHBIX 3aJaHUN Hay4dHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATH PE3YyIbTaThl MPOEKTHON MM MCCIIEI0OBATEIBCKON AEATEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BATh W3YUYECHHBIM MOHSATUWHBIM ammapar M3y4aeMoro



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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakTnyeckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusnka — HayKa O MPUPOJIC 2
1.2 dusnueckue BEININHEI 4 3
1.3 EcTecTBeHHO-HayuUHbIN METO/1 TO3HAHUS 2 1
Hroro no pazneny 8
Pa3nean 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BelleCTBA
2.1 Crpoenue BelecTBa 2 1
JIBMKeHUEe 1 B3aMOACHCTBUE YaCTHII
2.2 4 2
BeEllleCTBa
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 1
Hroro no pasgeny 7
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 Mexannueckoe OBUKEHUE 10 2
3.2 Nuepuusi, Macca, INIOTHOCTD 9 1
3.3 Cuna. Bune! cun 15 1 3
Uroro no pazgeny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. [lepenaya gaBneHus: TBEPALIMU 5 2




TCJIaMU, XKUAKOCTAMU U ra3daMu

4.2 JlaBiaeHue KuJIKOCTH
4.3 ATMOCdepHOE TaBICHHE 5 1
44 HCI‘/’ICTBITI.G JKUJIKOCTH U Ta3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO

Hroro no pazgeny 28

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
5.1 PaGora 1 moutHOCTH 1
5.2 [IpocTeie MEXaHU3MBbI 2
5.3 Mexanuyeckasi SHEpPTrus

Hroro no pazgeny 19

Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpUTENBEHO-00001IAIONINI MOTYTB 6

Hroro nio pazgeny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3gean 1. TensioBbIe IBJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 6
1.2 TenmoBbie POIECCHI 33 1 6.5
Wroro no pasaeny 39
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 9 1
' M UX B3aUMOJENCTBUS
22 IToCTOSTHHBIN >IIEKTPUYECKHUM TOK 31 1 10
2.3 MarHuTHbIE ABJICHUA 11 2 4
24 DneKTpOMarHuTHasi MHAYKIIHS 7
Hroro no pazgeny 58
Paspnen 3. [loBTopuTe1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIIINIT MOTYITb 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 22.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
MexaHuuyeckoe TBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OTMHCaHUSA
1.2 BsaumoneiicTBue Ten 18 4
1.3 3aKOHbI COXpPaHEHUS 15 1 2
Htoro no pazneny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
2.1 Mexanuueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6
' AJIEKTPOMArHUTHBIE BOJTHBI
Wroro no pazmeny 6
Pa3znea 4. CBeToBbIE ABJICHUS
4.1 3aKOHbI pacpOCTPAHEHUS CBETA 8 2
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI
43 Paznosxenune 6eoro cBera B CIIEKTP 1




Hroro no pazgeny 16
Pa3zgen 5. KBanToBLIE IBJIEHUSA
5.1 Hcnyckanue v morIonieHrue CBeTa aToMOM 4 1
5.2 CtpoeHnue aToOMHOTO sijipa 5
5.3 SnepHble peakuuun 7
Htoro no pazneny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 MexaHn4eckue siBICHHS (IIOBTOPUTEIBHO- 6 3
) 000010 MOIYIIb)
62 TennoBblie siBIICHUS (ITOBTOPUTEIIBHO- 3
) 000010 MOIYIb)
6.3 DNEeKTPOMArHUTHEIE SIBICHUS 3 |
’ (OBTOPUTETHHO-0000IIAIOIIII MOTYITb)
6.4 CBetoBbI€ sABIIEHUS (TIOBTOPUTETHHO- | 1
' 0000IIAKOIINIA MOTYJIb)
6.5 [ToBTOpPUTENBEHO-00001IIAIOLINI MOTYITH 4
Hroro no paszneny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Konrtpoubnbie | IIpakTnueckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
| ®dusnka — HayKa o npupoae. SABneHus |
IIPUPOJIbI
2 ®usnyecKue BICHUS 1
®u3nYeCKUe BEITNYUHbL. Pa3MepHOCTb.
3 ®dusznyeckue npudbopsl. [lorpenHoctu npu 1
MPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHEWHBIX pa3MepPOB T U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlabopaTtopHas pabota "M3mepenue ! )
00BbEMa )KUIKOCTH M TBEPOTO Tena"
6 Jlaboparopnas pabota "OnpeneneHue | 1
pa3MepoB MaibIx Tea. Merox psaos”
MeTtoael HayuyHOro no3Hanud. Onucanue
7 (bU3NYECKUX SBJICHUH C TOMOIIBIO 1
MOZEeIIen
VYpok-uccnenosanue "lIposepka
g TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BhICOTA MycKa"
9 Crtpoenue BemecTBa. ONbITHI, 1




AOKa3bIBAOIUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

10

Jlaboparopnas pabota "OrneHka auamerpa
aToMa METOJIOM PSJIOB (C HCIOJIb30BAaHHEM

¢dororpaduii)"

11

Ypok-uccnenoanue "Habmonenue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH O
OOHaPYKEHHIO IEUCTBUS CUIT
MOJIEKYJIIPHOTO NPUTSIKEHUS"

12

JIBmxenue yactuil Beuiecta. uddysus.
BbpoyHoBckoe nBuKeHUE

13

Ypok-uccnenosanue "HabnroaeHue u
00BsiCHEHNE OPOYHOBCKOTO IBUKECHUS U

ddysnm”

14

BBaI/IMO,I[eI\;ICTBI/Ie JacCTull BEIICCTBA:
IMPUTAXKCHUE U OTTAJIKMBAHWEC

15

ArperaTtHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

16

Mexannueckoe aBuxenue. [1yts,
TPAeKTOPHS, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBrkeHue. CKopocTh

18

Haxoxienne ckopocTH, ITyTH U BPEMEHU
IIPY PABHOMEPHOM ITPSIMOJIMHEHOM
JBUKECHUU

19

JlaGopatopHnas pabota "Onpexnenenue
CKOPOCTHU PaBHOMEPHOTO ABUKEHUs"




I'paduku npsAMOIMHEHHOTO PABHOMEPHOTO

20
JIBUKCHHUSI

)1 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctu"
Jlaboparopnas pabota "Onpenencaue

22 CpeaHel CKOPOCTH CKOJIBKEHHsI OpycKa
WJIY [IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

7 OTHOCUTENBHOCTD JIBHKEHUSI. ClI0XKEHNE
CKOpPOCTEe Mpu napaiieIbHOM ABHKEHUN
[Tonydenue u ananus rpadukoB

24 3aBHUCHUMOCTH IYTH U CKOPOCTHU JABUKCHHUS
OT BpEMEHH
Pemenne rpaduueckux 3aaad no Teme

25 "Mexanuka. PaBHoMepHOE
NpSIMOJIMHEITHOE IBUKEHUE"

26 SIBneHne nHEpUUU. 3aKOH UHEPLUN
B3anmoneincTeue Ten Kak npuyMHa

7 M3MEHEHUs CKopocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYIATEIbHOM JBUKEHUHN

73 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJIEUCTBUIO TEN"

29 [ImoTHOCTH BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue
IJTOTHOCTHU TBEPOTO Tema"

31 Pemenne 3agaud mo reMme "Macca Tena.
IImoTHOCTE BemecTBa"

32 Cwmecu u cruiaBsl. [loBepxHOCTHAs U




JIMHENHAS IUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTE MO
Teme "®u3nkKa — HayKa O MPUPOJIE.

33 [TepBoHavanbHbIE cBeIeHUsT 00 AaTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEILIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka —

34 Hayka o npupoje. [lepponavansHbie
CBeZICHUsI 00 aTOMHO-MOJIEKYIISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

35 Cuna. SIBnenue tsarotenus. Cuma TSKECTH

36 N3o0paxenue cui. Pemenue 3amad mo
teme "OnpeneneHue CUibl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cun. Jflunamomerp
Ypoxk-uccnenoanue "Habmonenue

39 U3MEHEHHUs CKOPOCTH NpU
B3aUMOJAEICTBUU TEN"

40 Pemenue 3anau no reme "Cuia ynpyrocrtu.
Bec Tena"

JlabopaTtopHas padota "OnbITHI,

41 JEMOHCTPHUPYIOITUE 3aBUCUMOCTh
pacTspkeHus (aeopmalim) NpyKUHbI OT
MIPUIIOKEHHOMN CHIIbI"

42 Cwuita TpeHus

43 Cnoxenune cui. PaBHoJEHCTBYIOIAS CHITA

m Pemrenne 3agaud mo treMe "CrokeHUE CUIIL.

PaBHopelicTByromas cuia"




Pemtenne 3agaud o reme "B3anMmoiecTeiie

45
ten. Cuibl B MexaHuke"
Pemenue 3anau no reme "Cuia tpenus".

46 Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TPEHHS OT IIOIIAIU COITPUKOCHOBEHUS"
Jlaboparopnas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI

47 TPEHUS CKOJIBKEHUSI OT CUITBI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MoBepXHOCTEH"

43 Permrenuie 3agau mo treMme "B3aumonencTsue
ten. Cuiel B MexaHuke"

49 KonTponbhas pabota no teme
"B3aumopeiictBue ten"

50 JlaBneHue TBEPABIX TEI

51 Ypok-akcriepuMeHT "CriocoObl
onpeieseHus JaBJIeHUs TBepAoro tena'

57 Ypok-uccrnenoBanue "3aBUCUMOCTh
JABJICHUS ra3a OT TeMIepaTypsl”

53 JlaBiieHHE )KUIKOCTEN U ra30oB. 3aKOH
[Tackans

54 [IHeBMaTH4eCKHE yCTpONCTBA

55 3aBUCUMOCTbD JABJICHUS KHIKOCTH OT
TITyOUHBI

56 IM'uapocTaTudeckuii mapamaokc

57 Ypok-nipoekT "U3yuenne cooOnaromumxcs

cocynoB"




VYpoxk-koupepenuus "I uapaBianueckue

58 "
MCXaHH3MBbI

59 Hcrnonp30Banue BEICOKUX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo reme "JlaBneHue
JKuakoctu"

61 ATmocdepa 3eMiH 1 IPUYKHBL e€
CYIIECTBOBAHUS

& VYpok-uccnenosanue "l[IposiBienne
neicTBus aTMochepHoro gaBiacHUs"

63 N3mepenune aTMOCHEPHOTO JaBJICHUS.
Omneit Toppuuemm
3aBUCUMOCTBH aTMOC(HEPHOTO TaBJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr s
MU3MepeHust aTMOC(HEpPHOTo JaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHUE Ha Pa3NIUYHBIX BHICOTAX

66 Britankupatomas cuna. 3akoH Apxumena

67 Pemenne 3agau mo teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

63 "JKcrepuMeHTabHOE OOHApYKEHHE
JIEVCTBUSA JXKUAKOCTH U ra3a Ha
MIOTPY>KEHHOE B HUX TEJ0"
JlabopaTtopHas pabota "OnpeneneHue

69 BBITAJIKUBAIOILEH CHJIbI, IEHCTBYIOIIEN HA

TEJIO, OTPYKEHHOE B KUJIKOCTH"

70

IImaBanue Ten




Jlaboparopnas padota "HccrnenoBanne

71 3aBHCHUMOCTH Beca Tejia B BOjIe OT 00beMa
MIOTPYXEHHOMU B KHUJIKOCTb 4acTu Tea"

72 Bosnyxomnasanue. [linaBanue cynos

7 Pemrenue 3ampau no reme "3akon
Apxumena. YcinoBus miaBaHus ten"
Pemenue 3agau mo treme "JleiicTBue

74 YKUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
VYpok-npoekT "KoHcTpyrnpoBanue

75 apeoMeTpa WIH JIOJKU U OIpe/ieJICHHe
rpy30noabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

76 Teme "JlaBieHue TBEPABIX Tell, KUIKOCTEH
1 ra3zoB"

77 KonrtponbHas pabora no teme "/laBnenue
TBEPJIBIX TN, )KUJIKOCTEH U ra3oB"

78 Mexanunueckas pabota

79 MomHocTb

20 Pemenue 3ana4 Ha onpeneneHne paboThl U
MOIITHOCTH

81 PaGota cuibl TSKECTH M CUJIBI TPEHUS

22 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME MO JeCTHUIIE"

83 [IpocTbie MeXaHU3MBI

84 MowmeHnT cuisl. [IpaBuino MOMEHTOB

85 Jlaboparopnas pabota "H3yuenue




HpaBI/IHa pblqara IJIA IIOABUXKHOI'O U
HENOJABUKHOTO OJIOKOB"

86

"3o050TO€ MTpaBUIIO" MEXaHUKH

87

Pemrenue 3amau o reme "3osoToe
npaBuiIo MexaHuku'" / Becepoccuiickas
poBepoyHas pabora

88

Pemenue 3agau o Teme "Paborta cuibl
TsSDKECTH U cuitbl Tpenus” / Beepocceuiickas
poBepoyHas padbora

89

VYpok-nipoekt "[IpoekTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU NTapaMeTpaMu”

90

Ypok-koudepenuus "IIpocTtsie
MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranusmax”

91

Koaddutment monesnoro neiictpust
MPOCTBIX MEXaHU3MOB

92

JlaGopatopHnas pabota "Onpeznenenue
KIIJI nogBM>KHOT'O M HETIOABMYKHOTO
0110K0B"

93

Mexannueckas sHeprus. Kunernueckas u
MMOTEHIMATIbHAS YHEPT U

94

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

95

Ypoxk-3KcriepuMeHT "IKCIEpUMEHTATBHOE
onpe/ielIeHuE N3MEHEHHSI KWHETUYECKON U
MOTEHITUATBFHOW SHEPTHH MPU CKaTHIBAHUHT
TeJa 0 HAKJIOHHOMU MIIOCKOCTH"

96

[ToaroroBka K KOHTPOJILHOU paboTe MO




teme "Pabota u MomHoCTh. DHEeprus"

97 Konrponsnas padora no reme "Pabora u |
MOMIHOCTb. DHeprus"

98 Pabora ¢ TekcTamu 1o Teme |
"MexaHn4eckoe IBrKeHue"

99 Pa6ora ¢ Tekcramu o reme "CtpoeHue |
BemecTna"

100 Pabora ¢ Tekcramu 1o Teme "Cwiibl B !
npupoae”

101 Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue |
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"

102 Pabota ¢ Tekcramu o Teme "DHeprusi. 1
[Ipoctbie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10 102 %

I[TPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUU U UX ONBITHBIC
MOJATBEPKICHUS

Macca u pazmep aTOMOB U MOJICKYJI

Mojaenu TBEpIOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA

Ypok-koH(pepenmus "Kpucrammnaeckue u
amopdusie Tena. ['paden. [Nonyuenune
HCKYCCTBEHHBIX ajIMa3oB"

CMaumnBaHue U KamWUISIPHOCTb.
IToBepXHOCTHOE HaTsKEHUE

TennoBoe pacmupeHue u cxaTue

TennmoBoe nuxkeHue. Temneparypa

TemneparypHble IIKaJIbI

BHyTpeHHss sHEprus u cnocoObl eé
U3MCHCHUA

10

Bunel rerionepenaun

11

VYpok-koupepenius "Mcnonp3oBanue
TEMIOBBIX CBOMCTB BCIICCTB U MaTCpPUaJIOB B
LEJIsAX dHeprocoepekeHus "

12

KomnuectBo TEeIUioTEL. Y aenbHas
TEIMI0EMKOCTD




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JIMHENHON 3aBUCUMOCTH JUIMHBI CTOJI0MKA
KHUJIKOCTH B TEPMOMETPUIECKOI TpyOKe OT
TeMIeparypbl"”

14

YpaBHEHHE TEIIOBOTO OanaHca.
TenmooOMeH u TeTI0BOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopartopHnast pabora "HccienoBanue
SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOJTHOM Y Tropsiueit BoAbI"

16

Pemenue 3anay no teme "TemnooOmeH u
TEIUIOBOE paBHOBecHe"

17

Jlaboparopuas pabota "Onpenenenue
KOJIMYECTBA TETUIOTHI, MTOTYYEHHOTO BOJOU
IIpH TEIJIO0OMEHE C HarpeThIM
METaJUTMYECKUM ITUIUHAPOM"

18

[InaBnenue u oTBepEeBaHUE
KPUCTAIJINYECKHX BEIIECTB. Y JeNbHas
TEII0Ta TUIaBJIEHUS

19

Pemenue 3agad o treMe "IlnaBienue u
OTBEPI€BAHUE KPUCTAINIMYECKHUX TeN"

20

JlabopaTtopHas pabota "OnpeneneHue
yIIeIbHON TEIUIOTHI TIJIaBlIeHuUs Jibaa"

21

VYpok-uccnenosanue "CpaBHEHHE NPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MATr4YeHUs MIPU HarpeBaHUH aMOP(HBIX

TCI

22

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.




Hcnapenue

Kunenne. Y gensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTb

23 TEMIIEPATypPhI KUTIEHUS OT aTMOoc(hepHOTro
JTaBJICHUS

24 Pemenwue 3anau mo Teme "lIlapooOpa3oBanue
U KurneHue"
Ypoxk-uccinenoanue "OObsIcHeHNE

25 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS OT 1
naBiaeHus"

26 HacplieHHbIi 1 HEeHACHIIEHHBIA ap.
BnaxxnocTs Bo3yxa
BnaxxHoCTh BO311yXa U €€ u3MepeHue.

27 JlaGopatopHnas pabota "Onpeznenenue 0.5
OTHOCHUTEIIbHOM BJIA)XKHOCTH BO3ayXxa"

28 Pemenue 3amgad no reme "BnaxHocTs"
Pemenue 3agau u ananus curyanui,

29 CBSA3aHHBIX C ABJICHHUSIMHU UCHIAPEHUS U
KOHICHCAITH

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
CropaHus

31 [TpuHIMIIBI paOOTHI TEMJIOBBIX ABUTATENEH

) [TapoBas Typ6uHa. /IBurarenb BHyTpEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraTens

34 Pemenne 3agau mo teme "KII/ TermmnoBoro
nsurarens"

35 VYpok-koupepenius "TeroBpie ABUTATENN




U 3alllUTa OKPY’KaIoIIeH cpenl"”

36 TemioBble NOTEPU B TEIIIOCETAX

37 3aKOH COXpaHEHHUs U MPEBPAICHUS YSHEPTUU
B MEXaHUYECKHUX U TEIUJIOBBIX MPOIIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

38 "TemnnoBsie sBieHus. MzmMenenue
arperaTHbBIX COCTOSIHMH BeriecTa"
Kontponbnas padota o teme "TemnoBbie

39 sBiieHUs. lI3MeHnenue arperaTHbIx
COCTOSHHUH BerecTna'"

40 Onektpuzanus Ten. [[Ba pona 3apsanoB
VYpok-uccnenosanue "McciaenoBanue

41 CIOCOOOB PA3JINYHBIX BEILECTB
Ha’3JIeKTPU30BBIBATHCS "

42 BiaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsxEnHocTh

43 aneKTpudeckoro noss. [Ipunuun
CYNEPIIO3UILINH JIEKTPUUYECKUX TTOJIEH

44 HocuTenu snekrpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsiaa

46 [TpoBOAHUKY, TUINEKTPUKH U
TTOJTYTTPOBOTHUKH

47 VYpoxk-koH(pepeHuus "DaekTpusanus B
MOBCEIHEBHOMN XU3HU"

43 Pemenue 3agad no reme "3akoH COXpaHEHUS

3JIEKTPpUYECKOro 3apsaa”




Dnekrpuueckuit Tok. UcTounuku

49 1
AJIEKTPUUECKOTO TOKA
VYpok-uccnenosanue "Mcciaenopanue

50 NEUCTBUS SJIEKTPUUYECKOTO TOJIS HA 1
IIPOBOJHUKY U TUAIEKTPUKH"

51 DNEKTPUUECKUN TOK B METAJLIAX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1

53 DneKkTpruyecKas 1erb 1

54 Cuna toka. AmMnepmerp 1

55 DnexTpuueckoe HanpskeHue. BonbTMerp 1
Jlaboparopuas padota "COopka u

56 UCIBITaHUE JIEKTPUUECKOH LIENH 1
MTOCTOSTHHOTO TOKa"

57 3aBHCUMOCTH CHJIBI TOKA OT HANPSHKEHUSI. |
3akon OMa 1t y9acTKa 1enu
Jlaboparopnast paborta "HccnenoBanue

58 3aBHCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO |
4yepe3 pe3nucTop, OT HANPsKEHUs Ha
pe3UCTOpE U CONIPOTUBIIEHMS pe3nucTopa”

59 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeNIbHOE |
COIIPOTHBIICHUE

60 Jlaboparopnas pabota "Onpenencaue ]
YIEIBHOTO CONPOTUBIICHUS IPOBOTHUKA"

61 Pemrenue 3amau no reme "DnekTpuueckoe |
COIIPOTHUBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"

62 Pemenue 3anay no teme "3akon Oma" 1

63 ITocnenoBarenbHOE U MapaieIbHOE 1




COCAUHCHU ITPOBOAHUKOB

64

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUHN IIPU
MOCJIC0BATEIIbHOM COSIMHCHUY JIBYX
pe3uctopos"

65

Pemrenue 3agad mo reMme
"ITocenoBarenbHOE M MapauIeIbHOE
COCAMHEHUS TTPOBOJHUKOB"

66

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJTBI TOKA TPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPOB"

67

Pemenue 3amay Ha IMPUMCHCHHUC 3aKOHA Owma
AJI1 pa3JIndHOro COSANHCHUA IIPOBOJIHUKOB

68

O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE
MCTOYHUKA TOKa. 3akoH OMa i MOJIHOM
HEeTH

69

Pemenue 3amau o reme "IJIC, BHyTpEeHHEE
COIPOTHBIIEHUE UCTOYHMKA TOKa. 3akoH OMa
JUTSI TIOJTHOM 1ieru”

70

JlabopaTtopHas padota "Onpenenenue 2J1C
U BHYTPCHHET'O COIMPOTUBIICHHUA HCTOUYHHUKA
TOKa"

71

[IpaBuna Kupxroga

72

JlabopaTtopHas padota "IIpoBepka mpaBu
Kupxroga"

73

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMﬂepHBIX XapaKTepI/ICTI/IK HGHHHeﬁHLIX
3JIEMEHTOB"




74

Pabota snekrpryeckoro Toka. MomHocTb
ANEKTPUIECKOTO TOKA

75

Jlaboparopnas pabota "Onpenencaue
paboThI U MOLITHOCTH JIEKTPHUECKOTO TOKA"

76

3akon Jxoyns-Jlenna. Ilorpedurenu
AIIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

77

Ypok-koupepermus "OObsICHEHNE U
MPUHIMI JEHCTBUS JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
"DneKTpuuecKue 3apsabl. 3apsyKEHHbIE Tea
U uX B3auMoaencTsus. I10CTOSIHHBIH
3JIEKTPUYECKUM TOK"

79

KonrtponbHas pabora no Teme
"DnexTpudeckue 3apsaasl. 3apsHKCHHbIE Tella
" UX B3auMoaeucTBus. I1ocTOSHHDBIN
AIEKTPUIECKUN TOK"

80

TlocTostHHBIE MAarHUTHI. MarHUTHOE OJIE
3eMIIH 1 €ro 3HadeHue I KU3HU Ha 3eMile

81

VYpoxk-uccienoanue "M3yuenne
MarHMTHOT'O TOJISl TOCTOSIHHBIX MarHUTOB
MIpU UX 00BEIMHEHUH U Pa3IeIeHUN.

Bn3yan1/13aum{ IIOJISI HOCTOSSHHBIX MarHUTOB'

82

OmneIT OpcTena. MarauTHoe nosne
NEKTPUYECKOTO TOKA

83

OngwIT AMnepa. MarsuTtHoOe I0JIe KaTyHIKH €
TOKOM. HpI/IMeHeHI/Ie 9JICKTPOMArduToOB B
TCXHUKE




Cuna Amnepa u onpeeneHue eé

84
HaIpaBJICHUS

25 Pemenue 3anay no teme "Cuna Ammnepa u
onpejereHue e€ HarnpaBJeHUs "
DneKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue aiekTpoBUraTeneii B
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIOPTE

87 Bcepoccuiickas npoepounas pabota

88 Bcepoccuiickas npoepounas pabota

29 Jlaboparopuas padota "M3ydeHue neiicTBUS
MarHMTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM"

90 VYpoxk-koupepenuus "[IpakTnyeckoe
IIPUMEHEHHE IEKTpoABUraTesen"

01 JlaGopatopnas pabora "KoHcTpyupoBaHue u
u3yueHue paboThl AneKTpogBUrarTesns"

90 JlaGopatopHnas padora "U3mepenue KI1J]
3JIEKTPOJABUraTeIbHON YCTaHOBKU"

93 OmnbiTel @apajes. 3aKoH AIEKTPOMarHUTHON
nHaykiuu. [Ipasuno Jlenna
VYpok-uccnenosanue "McciaenoBanue

94 M3MEHEHHMI 3HAYeHUs ¥ HalpaBJICHUs
MHIYKIIMOHHOTO TOKa"

Pemrenue 3ampau no reme "3akoH

95 3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuio
Jlenma"

96 Onektporereparop. CrocoObl MOTydeHUs
ANEKTPOIHEPTUH

97 Ypok-koHpepeHIus "IIeKTpoCTaHIIUN Ha




BO300HOBIISIEMbBIX HCTOYHUKA SHEPTHH.
[TpoGems! 3xonoruu. TorMBHBIE
3JIEMEHTHI U AJIeKTpoMoOmIn"

KonrponbHas pabora "DneKTpoMarHUTHbIE

98 | 1
SIBJICHUS

99 Pabora ¢ Texcramu o Teme "Tennoseie |
SBJICHHSA"
Pabora ¢ TekcTamu 1o Teme

100 "DneKTpuuecKue 3apsabl. 3apsyKEHHbIE Tesa 1
U UX B3auMoecncTaue"

101 Pab6ota ¢ Texctamu o TeMe "IlocTOSHHBIN 1
3JIEKTPUYECKUM TOK"

102 Pabora ¢ Tekctamu 1o Teme "MarHuTHbBIE |
SIBIIGHUS U DJIEKTPOMArHUTHASI UHTYKIIHS"

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapuee  Tpaxruueckue II/I[3y‘leHI/ISI :)Iﬁlt)l:ll;osaTeanble
padoThI padoThI pecypes:
Mexanuueckoe ABuxeHue. MarepuanbHas
1 touka. CriocoObI OrTucaHus 1
MEXaHUYECKOT'O JIBHKEHUS
) Cucrema orcuera. OTHOCUTENBHOCTh |
MEXaHUYECKOT'O JIBHKEHUS
3 BexTopHbI€ BEIMUNHBI, ONIEPALIUU C |
BEKTOpPaMHM, IPOEKIIMHU BEKTOPOB
4 Panuyc-BekTop MarepraibHON TOUKH, |
nepeMelIeHre Ha MI0CKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
6 Pemenue 3amau mo reme "PaBHOMEpHOE |
MPSIMOJIMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsIMOIUHENHOE
7 nBuxkeHue. CpeHsisi © MTHOBEHHAs |
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUU
JlaGopatopHnas pabota "Onpeznenenue
2 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka | 1
WJIU ABUKEHUS IIapUKa N0 HAKIOHHOM
IIJIOCKOCTH"
9 PaBHOYyCKOpEHHOE NPAMOIMHENHOE |

JBHO)KEHUE. Y CKOpEHUE




10

CKOpOCTb PaBHOYCKOPEHHOI'O
npsIMOJIMHEHHOTO IBHKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anay no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenenenue
YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOW II0CKOoCTH"

14

Pemenue 3amaud o reme "lIlepemenieHue
[IPH PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
nBIOKeHun"

15

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOM ckopocTn"

16

I'padnueckas uHTEpHIpeTaLlUsl YCKOPEHUS,
CKOPOCTH, MPONJIEHHOIO ITYTH U
NepeMELICHUS 1T IPSIMOIUHENHOTO
JBAYKEHUS

17

Pemenwue 3anay mo Teme "I padudeckas
MHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT 0 ITYTH U NEPEMEILCHUS 1151
MPSMOJIMHENHOTO IBMKEHUS"

18

Yckopenue cBoO6oaHOTO nageHust. OMbITHI
lanunes




Pemenue 3anau no reme "Yckopenue

19
cBOOOHOTO TaIeHUs"

20 JIBm>KeHHe Tenna, OpOIIEHHOTO MO/ YTIIOM
K TOPU30HTY

)1 Pemenue 3amgad mo treme "JIBrkeHue tena,
OpOILICHHOTO IO/ YIJIOM K TOPU30HTY"
Jlaboparopuas padota "Hccienopanne

22 JBUKCHHSI TeJIa, OPOIICHHOTO TI0]] YTIJIOM K
rOpU30HTY"
Pemenue 3anay nmo Teme "J[BrkeHue nos

23 JIEHCTBHEM YCKOPEHHUs CBOOOIHOTO
nageaus"

24 JIBIKEHHUE IO OKPYKHOCTH

)5 JluneitHas u yriosast CKOpOCTh, IEPUOI U
gacTtoTa

26 CKOpOCTh U YCKOpPEHHUE NP ABUKEHUU 110
OKPYKHOCTH

7 Pemrenue 3anau no teme "JIBuxkenue no
OKpyxkHOCTH"
Ypok-koHpepeHnus "Pacnio3HaBaHue U

28 NpUOIMHKEHHOE OMMCaHUE Pa3IMYHbIX
BH0B MEXaHWYECKOTO JIBIKCHUS"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHndecKkoe IBIKEHNE U
CIOCOOBI €T0 ONHUCcaHus"
KontponbHas paboTa mo teme

30 "MexaHn4YecKoe IBMKEHUE U CIIOCOOBI €T0

onucauus"




31

IIepBb1it 3ak0oH HproToHa. BexkTop cuiibl

Bropoii 3akoH HeroToHa.

32 PaBHopelicTByrOIIAs cHita

33 Tperuii 3akon Herotona. Cynepnosunus
cuIl

34 Cuia ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Hccienopanne

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTEIIEHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. Koapduunent tTpenus

38 JlaGopatopHnas pabota "Onpeznenenue
KO3 PUIIMEHTa TPEHUS CKOJIBKEHUS"
JlaGopatopHnas pabora "HccnenoBanue

39 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHUS OT
CUJIbl HOPMAJIBHOTO JIaBJIeHUA"

40 JIBM>KEHHE TEJ IO OKPYKHOCTH IOJ1
JEMCTBHEM HECKOJIBKUX CUJI

A1 3akoH bepHyM U nogbEMHas cuiia
KpbLIa
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIe anmnaparel, Cy/1a Ha

42 MOJIBOJAHBIX KPBUIbSIX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUJISIX. JIBI>KeHHE
rnoe3ja Ha MarHUTHOM moymike"

43 Cuna TsKeCTH U 3aKOH BCEMUPHOTO




TATOTCHUA

JIBr>KeHHE Te BOKPYT T'PaBUTALMOHHOTO

4 uentpa. [lepas kocMuueckast CKOpOCThb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepUaIbHON TOYKHU.
AOGCoI0THO TBEPIOE TEIIO

47 MowmenT cuisl. [IpaBuino MOMEHTOB

43 VYpok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Nmnynsc Tena. 3menenne uMmiyinsca.

49 Nmnynbe cuibl. Ypyroe v Heynpyroe
B3aHMOJICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHECHUSI
UMITyJIbCa

51 PeaxTnBHOE ABMKEHIE
Pemenue 3agau mo Teme "3akoH

52 COXpaHEHUs UMITylbca. PeakTuBHOE
nBIKeHHe"

53 Mexanuueckasi paboTa U MOIITHOCTh

54 PaGota cuIbI TSKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS
Jlaboparopnas pabota "Onpenencaue

55 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIbHON
noBepxHoctu"

56 CBsi3b dHEpruM U paboTHI

57 Jlaboparopnas pabota "Omnpenencaue




paboThI CUJIBI YIPYTOCTH IPU MOABEME

rpys3a € UCIIOJIb30BAHUCM HECIIOABUXKHOTO U

MOABUKHOTO OJIOKOB"

58

ITorenumanpHas SHEpPrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

60

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

61

Pemtenue 3amay mo reme "3aKOHEI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "B3auMoneiicTBre Ten. 3aKOHEI
coxpaHeHus"

63

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

64

KonebarenbHoe nBuxenue. OCHOBHBIE
XapaKTePUCTHKHU KOJIEOaHU: Tepro/,
4acToTa, aMILTUTya

65

MareMaTnyeckuil 1 py>KUHHBIA
MasTHHKHU. JlabopaTopHas pabora
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA

KosieOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHas padota "HcciaenoBanue
3aBHCUMOCTH TepHoIa KoJleOaHui
IIPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

I'apmonnueckue KonedaHus




68

Jlaboparopuas pabota "U3mepenune
YCKOpPEHUs: CBOOOHOTO TaieHUs"

69

3aryxatomue Konebanus. BeiHyxX1eHHbIe
koseOaHus. Pezonanc

70

IIpeBpaienue 3Hepruu npu
K0J1e0aTebHOM JABMKEHUU

71

Ypok-uccnenosanue "lIpoBepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHmit
rpy3a, HOJBEIICHHOTO K JICHTE, OT MacChl

rpy3a"

72

MexaHU4YeCKHe BOJHBI: MPOJOJIBHBIC U
ITOIICPCYHBIC

73

CBolCTBa MEXaHUYECKUX BOJIH. I[J'II/IHa
BOJIHBI U CKOPOCTH eé pacipoCTpaHCHUA

74

Ypoxk-uccnenoanue "Habmonenue
uHTephEepeHH U TU(PAKIIMU BOJIH HA
MTOBEPXHOCTU BOABI"

75

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

77

Pemenue 3agau nmo reme "3Byk"

78

Ypoxk-uccienoBanue
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
I'paHull 4aCTOThI CIBIIIMMBIX 3BYKOBBIX
Kose6anui"

79

I'poMKOCTb 3ByKa U BBICOTA TOHA.




AKyCTUYECKUI pE30HAHC.

Ypoxk-uccnenoanue "Habmonenue u

80 00BsICHEHNE aKyCTUYECKOTO pe3oHanca"
Wudpa3syk u ynerpa3Byk. Kondpepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSX"

20 DNEeKTPOMArHuTHOE TOJIE U
AJIEKTPOMAarHUTHbIE BOJIHbI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koupepennus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcnionb3oBaHue

84 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Pagnonoxamnus. KocMuueckas cBsi3b
"

35 Pemenue 3ana4 Ha onpeeeHne 4acTOThI
U JJTUHBI SJIEKTPOMArHUTHOM BOJTHBI

36 DJeKTpOMarHuTHas IpUpoJia CBETa.
CxopocTsb cBeTa

27 BousiHOBBIE CBOlICTBaA CBETA:
uHTepdepeHus 1 nudpaxuus

28 JlydyeBast MOJieNb CBETA M T€OMETpUYecKas
onTuka. MicTouHuKM cBeTa

29 [IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.
3armenus Comnnia u JIyHsl

90 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

01 [TocTpoenue n3obOpaxkeHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomnenue cera. 3aKOH IPETOMIICHUS




cBera. IlomaoE OTpaXCHUC CBCTA.

93

Jlaboparopuas pabota "Hccrnenoanue
3aBUCHMOCTH yIJIa IPEJIOMJICHUS OT yriia
naJIeHUs CBETOBOTO JIy4a Ha TPaHUIIE
«BO3J1yX-CTEKIO»"

94

VYpok-uccinenoBanue "AHanus u
00BsICHEHNE ONTHYECKOr0 MUpaxka"

95

Ypok-koHpepennus "Vicnons3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96

Jlunza, xox mydeil B TuH3e

97

dopmyiia TOHKOH JTMH3BI

98

JlaGopatopHnas pabota "Onpeznenenue
(OKYCHOT'O PACCTOSHUS U ONTUYECKOH
CHJIBI cOOMparoIIel JTUH3bI"

99

[Tonmy4yenne n300paXkeHU C TOMOIIBIO
cobuparoriel 1 pacceuBaroIIen JIMH3

100

Ypok-koupepenuus "Ilpunnun gecTBus
OINTUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckor, ¢poToanmnapar)"

101

I'na3 kak onrnyeckast cucremMa.
Bin30pykoCTh 1 1aTbHO30PKOCTh

102

PaznoxxeHne 6emoro cBeTa B CIIEKT).
Omwitel Hetorona. Crioxenue
CHEKTPAJLHBIX I[BETOB. Jluciepcus cBeTa

103

Ypok-npaktukyMm "HabmrogeHue u
00BSICHEHUE OMBITOB IO PA3I0KEHHUIO
6emnoro cera B criekTp. [lonyuenue




0eIoro mBeTa Mpy CI0KEHUH IIBETOB"

Omnsitel Pe3epdopaa u ruranerapHas

104
MOJIENb aToMa
IToctynatel bopa. Moneins aroma bopa.

105 Hcnyckanue u MOrIonieHue cBera
aTOMOM.

106 KBanTel. JInHelHyaThIe CIIEKTPHI
VYpoxk-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JUHENYATHIX CIIEKTPOB
M3IIy4eHHS U ucnyckaHus"

108 PamnoaktuBHOCTE. Anb(a-, Oera- u
raMMa-Hu3J1y4eHust

109 Crpoenne aToMHOTO0 sinpa. HykinonHas
MOJIENIb aTOMHOTO s1/ipa

110 PannoaktusHbIe NpeBpanieHus. M3oromnsl

111 [Tepuon monypacnana
VYpoxk-koHpepenuus "JlelictBue

112 PaZiMOaKTUBHBIX U3JTy4YEHUH HA KUBBIE
OpPraHMU3MBI. 3alUTa OT PaAMOAKTHBHOIO
n3nyudeHus"

113 SAnepHble peaky. 3aKOHbI COXpPaHEHUS
3aps7J0BOIO U MacCOBOTO YHUCET

114 OHeprus cBA3M aTOMHBIX sziep. CBsA3b
MAacchl U SJHEPTUH

115 Pemrenue 3ampau no reme "SAnepHeie
peakuuu. JHeprus CBsizu"

116 Peakuuu cunTe3a u AeneHus saep.

Uctounuku sHeprun CosiHIa U 3BE31T




Ypok-koupepenmus "SAnepras

117 SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
SJIEpHON PHEPIETUKH"
[ToaroroBka K KOHTPOJIBHOU paboTe MO

118 teme "Konebanus v BoHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
Kontponbnas padota nmo teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIC Y KBAHTOBBIE
SBJICHHS"

120 Pemenue pacyeTHBIX IO TEMeE
"MexaHnueckoe IBrxenue"

121 Pemrenue pacueTHBIX M KAYECTBEHHBIX
3azad4 mo reme "Bzaumoneiictsue tea"
Perrenne pacueTHBIX M KAYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPruM U UMIlysbca'"

123 Jlaboparopnbie pabOTHI 11O TEME
"MexaHndeckoe ABKeHue"

124 JlabopaTopnbie paboThI 11O TEME
"B3anmoneiicteue Tea'"

125 JlabopaTopHsbie paboTs 1o Teme "[IpocTrie
MeXaHNu3MBbI"

126 Pemrenue pacueTHBIX M Ka4€CTBEHHBIX
3a1a4 no teme "Tennossle mponeccs”

127 Pemrenne pacueTHBIX M Ka4ECTBEHHBIX
3aja4d 1mo reMe "'BiaxxHOCTh"

128 Pemrenue pacueTHBIX M KA4YECTBEHHBIX

3anau no teme "KIIJ[ TermoBbix




nBuraresieir"”

Pemenue PaCUYCTHBIX U KaUCCTBCHHBIX

129 3a/1a4 1o TeMe "3aKOHbI OCTOSTHHOTO 1
TOKa"

130 Perienue pacueTHbIX U Ka4€CTBEHHBIX !
3ana4 o reme "KIIJI anexTpoycranoBok"

131 JlabGoparopHbie paboOThI 110 TeMe ""3aKOHBI |
MTOCTOSIHHOTO TOKa"

132 JlabGoparopHbie pabOTHI 110 TEME !

"CBeToBbI€ ABiIcHUA"

133 Pabora ¢ Texctamu o Teme "3aKOHBI !
COXpaHEHUs B MeXaHUKe"

Pabora ¢ Tekcramu o teme "Kosedanus u

134 " 1
BOJIHBI

135 PaGora ¢ Tekcramu o teMme "CBeTOBBIE |
SABJIEHUS"

136 PaGora ¢ Texcramu o teMme "KBaHTOoBas u |
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 136 3 24:5







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeJ'II)H()ﬁ nmporpaMmmbl OCHOBHOI'O oﬁmero 06p330BaHI/IH

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pa3nuyaTh SIBJICHHS [0 OMMCAHHWIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JJaHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpPY)KAIOIllEM MHpPE, B TOM 4UCJI€ (PU3NYECKUE SIBICHUS B NPUPOAE, NPU
9TOM HEpeBOJUTh MPAKTHUECKYI0 3aJady B YyueOHYI0, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUN

1.4

OIKCBIBATh M3Y4YECHHBbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONMCAHUU NPAaBUIBHO  TPaKTOBATh
(Gu3n4YecKUi CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX O003HAYEHUS U €IMHHIIbI
(GU3NYECKUX BEJIWYHMH, HAXOAUTh (OPMYNBI, CBS3BIBAIOIIUE JIAHHYIO
(GU3NYECKyI0 BEIMYUHY C JPYTMMH BEIMYHMHAMH, CTPOHUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYNH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCMOJIb3ysl  HM3YYEHHbIE 3aKOHbI, TMPH OTOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHHE

1.6

OO0BACHATH (PU3HUECKUE SBJIEHUS, IPOLECCHl U CBOIMCTBA TeJl, B TOM YUCIE U
B KOHTEKCTE CUTyallui MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BhISBIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1 — 2 JOrMyecKux
1IaroB ¢ omnopoil Ha 1 — 2 U3y4YeHHBIX CBOMCTBA (U3NYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3ajaud B 1 — 2 nEHCTBUA, HCIOJB3Yys 3aKOHBI U
(bopMmyIbl, CBs3bIBarOIMe (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHUSI 33J]aud 3alUChIBaTh KPaTKOE YCJIOBHE, MOJCTABIATH (hU3MUECKUE
BEJIMYMUHBI B (OPMYyJIbI M TPOBOAUTH PAacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIE, HEOOXOJMMBbIE Ul pEelIeHUs 3aJad, OLIEHHWBATH PEATUCTUYHOCTh
MOJIy4€HHOU (PU3NUYEeCKON BETUUUHbI

1.8

pacmo3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MPH MOMOIIU
(U3NYECKUX METO/IOB, B OMUCAHUU HCCIIEIOBAHUS BBIIEIATH MIPOBEPSIEMOe
MpenoaokKeHne (TUIoTe3y), pa3anyaTh U MHTEPIPETUPOBATH MOTYyYSHHBIH
pe3yabTaT, HAaXOAMTh OIIMOKM B XOJAE ONBITA, JAeIaTh BBIBOABI IO €ro




pe3ynbraTtamMm

1.9

MIPOBOJUTH OMBITHI 110 HAOTIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (hopMynHpoBaTh HpOBEpsieMble MPEIINOJIOKEHUs, COOUpaTh
YCTaHOBKY U3 TMPEAJIOKEHHOTO O0OpYyIOBaHUS, 3alMCHIBATH XOJI OIbITA U
(GhopMyIHpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATE TPSAMBIC HM3MEPEHHs] C WCIOJIb30BAaHHEM AaHAJIOTOBBIX U
nUpPOBBIX NPHOOPOB, 3aNMUCHIBATH IOKA3aHHWs MPHOOPOB C  Y4ETOM
3aJJaHHOH a0COIOTHOM MOTPEIHOCTH U3MEPEHUH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT
APYro ¢ WCIOJB30BAaHUEM IPSIMBIX M3MEpPEHUM, Y4acTBOBATH B
IUTAHUPOBAHUM  Y4eOHOTO  HCCIENOBaHUsA, COOMpATh YCTAaHOBKY M
BBINOJIHATE HM3MEPEHHS, CIEAys MPEeUIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE
IPE/UIOKEHHBIX TaOIuL U TrpadUKOB, JeNaTh BBIBOJBI IO pe3ylbTaTam
HCCIIEIOBaHUS

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHUA q)HSH‘leCKI/IX BCJIIMYUH, CIICAY
Hpe,ﬂHO)KeHHOﬁ HUHCTPYKIUHU: IIPU BBIIIOJIHCHUA I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbBHYKO  YCTAHOBKY MW  BBIYUCIIAATD 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

co0roAaTh npaBuia TEXHUKU O€30MAaCHOCTH MpuU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM

1.14

yKa3bpIBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  U3YyUYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OINUCAHUS, UCIONb3Yyd 3HAHUS O
CBOMCTBAaX (PM3MUECKUX SIBICHUH W HEOOXOJUMbIe (PU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAMTH  NpUMEphl  (HAXOAMTh  HMH(OpMAIMIO O  NpHUMEpax)
MPAKTUYECKOTO HCHOJb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HHU Ui o0ecredeHns: 0e30MacHOCTH IpU OOpallleHuH ¢ IpudbopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHHUs 3/J0POBbs M COOJIIOJIEHHUS] HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpYXKaIoIIeh cpene

1.16

OCYIIECTBISATH OTOOp HMCTOYHMKOB HHQpopManuu B ceTd WHTEepHET B
COOTBCTCTBUU C 3aJaHHBIM ITOHNCKOBBIM SaHPOCOM, Ha OCHOBC MMCHOIIUXCS
3HaHHfI nu HYTGM CpaBHeHI/ISI paszqux NCTOYHUKOB BBIACIIATH
nHpOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPECUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

WCIOJIb30BaTh TPHU BBHINOJHEHUHM Y4YEOHBIX 33JaHUN Hay4YHOMOIYJSPHYIO
TUTEeparypy (pU3HUECKOro CoJiepKaHUs, CIIPAaBOYHBIE MaTepPHaJIbl, PECypChI
cetu VHrepHer, BnazeTp nOpUEMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOLICHHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaUU (PU3NYECKOTO COAEPIKAHUSA, B TOM




qyucie myOaudHO JIeNaTh KpaTKUe COOOIICHHS O PEe3yJIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIEOBAaHUM, MPU ATOM TI'PAMOTHO HCIOJb30BaTh H3YYCHHBIN
MOHATUWHBIA anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYILICHUE
Mpe3eHTaluen

1.19

IIPU BBINOJIHEHUM Y4YEOHBIX IMPOEKTOB M HCCIEIOBAaHUN pacHpeneisTh
0053aHHOCTH B TPYIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/la4aMH,
CICIUTHh 32 BBIINOJHEHUEM IUIAHA JCWCTBUM, aJEKBaTHO OLICHUBAThb
COOCTBEHHBI  BKJIAJ B  JEATENIBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

8 KVIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1.1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 06H1€F0 06pa30BaHI/IH

HCIIOJIB30BaTh MMOHATHA

1.2

pa3nuyaTh SIBJICHHS 1O OMMCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE HM3YyYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpPY)KAIOIlIEM MHUpPE, B TOM 4UCJI€ (PU3NYECKUE SIBICHUS B NPUPOAE, NPU
9TOM TIEPEBOJIUTH MPAKTHUECKYI0 3amady B y4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OIMCHIBATh M3y4YECHHBbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, MCIOJB3YS
¢usnyeckue  BEIMYMHBI, MpPU  ONHCAHUU NPAaBUIBHO  TPAaKTOBATh
¢u3nYecKui CMBICT MCIIOJIb3YeMbIX BEJIMYMH, OOO3HAYEHHUS M EIUHMIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYNbI, CBS3BIBAIOIIUE JAHHYIO
¢u3NyecKyl0 BEIWYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCMOJIb3ysl  M3YYEHHbIE 3aKOHbBI, TMpPHU HOTOM J1aBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BBHIPAKEHHE

1.6

OOBACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull IPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH 00bACHEHHE U3 1 — 2 JTOrMYecKux
IIaroB ¢ MOMOMIBI0 1 — 2 H3Y4YEeHHBIX CBOMCTBA (PU3MUECKUX SIBICHMH,
(U3NYECKUX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3ajauyd B 2 — 3 JEHCTBUA, HCIOJIB3Yys 3aKOHBI U
(bopmybl, CBs3bIBaroIMe (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHalIHu3a
yCIOBUA 3aJa4yd 3allKChIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JNaHHBIX JUIS  peuleHHs 3aJayd, BBIOMpATh 3aKOHBI U (OPMYIHI,
HeoOXonuMble g €€ pelleHHs, NPOBOAUTH pacy€Thl M CpaBHUBATh




IIOJIYUYCHHOC 3HAYCHUC (bHSH‘ICCKOI)’I BCJIIMYHUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

PpacCIiio3HaBaTb HpO6HeMI)I, KOTOpPBIE MOXHO PCIOUTHh IIpU IIOMOIIOHU
(1)I/ISI/ILICCKI/IX METOOOB, HCIIOJB3Yysd OINHNCAaHWC HCCICAOBAaHUA, BBIACIIATH
IIpOBEPAEMOEC  IIPEAIIOIOKCHHE, OLCHUMBAaTh IMPAaBHUJIBHOCTb  IIOPSAJAKA
IIPOBCACHUA NCCIIECA0BaHMsA, AC€JIaTh BbIBObI

1.9

MIPOBOIUTH OTBITHI [0 HAOTIOICHUIO GU3HMUSCKUX SIBJICHUIN WM HU3HUSCKUX
CBOWCTB TeJ: (OPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIOIOKCHUS, COOUPAThH
YCTAHOBKY M3 IPEIIOKEHHOTO0 O0OPYIOBaHHS, OMUCBHIBATH XOJ OMbITA U
(hopMyIIHpPOBaTh BHIBOJIBI

1.10

BBIIIOJIHATD IMMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PM3MYECKUX BEIWYHMH, CPAaBHUBATH PE3YJIbTAaThl M3MEPEHHH C
y4€TOM 33/1aHHOI aOCOIIOTHON MOTPEIIHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKOW BETUYMHBI OT
IpYrol ¢  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IJIaHUPOBATh
UCClIeIoOBaHNe, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIleays
IPEUIOKEHHOMY  IUIaHy,  (UKCHUPOBaTb  pe3yiabTaThl  IOJYyYECHHOH
3aBHCUMOCTH B BHJI€ TaOJIUI U IpaUKOB, IeNaTh BBIBOBI 110 Pe3yIbTaTaM
HCCIIEIOBaHUS

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3UUECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpeHus, CcoOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  Clenys
MPEI0KEHHON NHCTPYKLIMHU, U BBIYUCIIATH 3HAYEHUE BETUYUHbI

1.13

co0nroaaTh npaBuia TEXHUKU O€30MacCHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
o0opyI0BaHUEM

1.14

XapakTEepU30BaTh TMPUHIMIBI  JEHCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA UX OINHUCAHUS, UCIOJIB3YS 3HAHUS O
CBOMCTBax  (DU3MYECKUX  SBICHUM U  HEOOXOIUMbIE  (U3HUYECKHE
3aKOHOMEPHOCTHU

1.15

pacnio3dHaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U  HU3MCPUTCIIBHBIC
HpI/I60pH o cxXeMam Hu CXEMATUYHbIM PHCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYCCKUX Lemnemn C OCICI0BAaTCIbHBIM n napaJijiCJIbHbIM
COCAUHCHUECM DJJICMCHTOB, pa3jindyast YCJIIOBHBIC 0003HAYCHHS SJIEMCHTOB
QJICKTPHUICCKUX Lenei

1.16

OPUBOAMTH  NpUMEphl  (HAXOAMTh  HMH(OpMAIMIO O  NpUMEpax)
MPaKTUYECKOI0 HCMOIb30BaHUs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOMN
KHU3HU A o0ecnieyeHus 0e30MacHOCTH MpH OOpalleHuH ¢ mpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3/10POBbs U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKAIOLIEH cpejie

1.17

OCYIIECTBIISATh TOUCK HWHpOpManuu (HU3UIECKOTO CONEpKaHUs B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIMXCA 3HAHUW M NYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIJENATH MH(OPMAIIHIO, KOTOpasi SBISETCS
MIPOTUBOPEYUBOM UITH MOXKET OBITh HEJOCTOBEPHOI

1.18

HCIIOJIb30BATh IIPpH BBIIIOJIHCHUN y‘{e6HLIX 3aJaHui HAaYYHO-TIOITYJIAPHYTO




TuTepaTypy (PpU3NYECKOro coaep KaHUs, CIIPaBOYHBIE MaTEPUAJIbl, PECYPCHI
cetu HWHrepHer; Biaaerb NpuéMaMH KOHCHEKTUPOBAHMS  TEKCTa,
npeoOpa3oBanus HH(OPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC IHCHbMEHHBIE W KpATKHE YCTHBIE COOOIICHUS,
0000mrast wWHGOPMAIMIO U3 HECKOJbKHUX HCTOYHUKOB (DHU3UYECKOTO
COJIEpKaHUsl, B TOM YUCIIE MyOJIUYHO MPEACTABIATh PE3yIbTAThl TPOSKTHOM
WJIM UCCIIEIOBATENILCKON JIEATEIIBHOCTH, IPU 3TOM IPAMOTHO MCIOJIE30BaTh
W3YYEHHBI TOHATUHHBIN amnmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

1.20

IpHU BBHIMOJIHEHUH YYEOHBIX MPOCKTOB U HCCICIOBAHUN (U3NIECKUX
MPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMH 33J1a4aMM, CJICIUTh 3a BBIIOJIHCHHEM IUIAaHA ACUCTBUM U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTh I'PYIIbI, BHICTPaNBAaTh KOMMYHUKATHUBHOE B3aUMOJEHCTBUE,
IIPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(MIUKTHI

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

HpOBepHEMbIe NpeaAMETHLBIC PE3YJ/IbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/IH

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

pa3nuyaTh SIBICHUS 1O OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacrmo3HaBaTh  IPOSBIEHUE  U3YYEHHBIX  (PU3MUECKHX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B MPUPOAE, NPU
9TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUHN

1.4

OIMCHIBATh M3yYEHHbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, UCIOJb3YS
¢usnyeckue  BEIMYMHBI, MpPU  ONHCAHUU NPAaBUIBHO  TPaKTOBATh
¢u3n4YecKuif CMBICT MCIIOJIb3YeMbIX BEIMYMH, OOO3HAYEHHMS M EIUHMIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYNbI, CBS3BIBAIOIIUE JIAHHYIO
¢bu3NyecKyl0 BENWYMHY C JAPYTMMU BEJIUYUHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

XapakTepU30BaTh CBOWCTBAa Tei, (U3UYECKHUE SBICHUS U TPOIECCHI,
WCMOJIb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU HTOM JIaBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €T0 MAaTEMATUUYECKOE BHIPAKCHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluli IPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpA: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 2 — 3 JTOIrMYECKUX




[IaroB ¢ TOMOIIBI0 2 — 3 WM3yYEHHBIX CBOWCTBA (DU3WYECKUX SIBIICHHM,
(bu3MUeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3aJayd (omupamoluecs Ha cuctemy u3 2 — 3
ypaBHEHHUI), UCIONb3ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOLINE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHajau3a YCJIOBUs 3a/aud 3alliChIBaTh KpaTKOe
yCJIOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIE JAJISl PELICHHsS], TIPOBOAUTH PACUETHI U
OLIEHUBATh  PEAIMCTUYHOCTh  IOJYYEHHOTO 3HAYCHHS  (U3UUECKOM
BEJIMYUHBI

1.8

pacro3HaBaTh IMPOOJIEMBl, KOTOPhIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, WCIOJb3ysd ONHMCAHUE MWCCIEIOBAHUS, BBLICIATH
IIpOBEpAEMOE  IPEIIOIOKEHHE, OLEHHBATh IPABUIBHOCTh  IMOPSAIKA
IPOBEACHUSI  HCCIIEJOBAaHUs, JeJaTb  BBIBOJAbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OIIBITOB

1.9

MIPOBOIUTH OTBITHI [0 HAOTIOICHUIO GU3MUCCKUX SIBICHUIN WM HU3HUSCKUX
CBOMCTB TeN: CaMOCTOSATENLHO COOHMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa o00Opy/JOBaHMs, OIUCHIBATH XOJ OINbITA M €ro pPe3yJbTaThl,
(hopMyJIIpPOBATh BBHIBOJIBI

1.10

MIPOBOAUTH NPU HEOOXOAUMOCTH CEPHUI0 NPSMBIX HU3MEPEHUU, OIpeneisst
cpeaHee 3HAYCHHWE HW3MEpSIeMO BeMUYMHBI ((DOKYCHOE paccTOosHUE
coOuparomeld  JTHH3BI), OOOCHOBBIBATH BBIOOp CIIOCO0Aa HM3MEpPEHHS
(u3mMepuTenpHOro puodopa)

1.11

MPOBOJIUTh  HMCCIENOBAaHME 3aBHUCHUMOCTEH (DU3MYECKMX BEIMYUH C
UCIOJIb30BAHUEM TPAMBIX H3MEPEHMI: IUIAaHUPOBaTh MCCIENOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  yCTAaHOBKY, (DUKCHPOBaTh  pe3yJbTAThl
MOJyYEeHHOM 3aBUCHUMOCTH (M3WYECKMX BEIMYMH B BHJE TaOIUIU
rpaduKoB, JIeNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (U3NUECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpEHus, coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHSATH
U3MEPEHUS, CleAys NPEIIOKEHHOW HWHCTPYKLMM, BBIYHMCIATH 3HAYEHUE
BEJINYMHBI U aHAIIM3UPOBATH MOJYYECHHBIE PE3YJIBTATH C YYETOM 3alaHHOU
MIOTPEIIHOCTH U3MEPEHUI

1.13

co0iroAaTh npaBuia TEXHUKU 0€30MacCHOCTH NMpHU paboTe ¢ 1abopaTOpHBIM
o0opyoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJeIeH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOUYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JINH3a, IUIAHETapHasl MOJEIb aToMa, HYKJIOHHAsE MOJIENb
aTOMHOTO s/pa

1.15

XapakTepu3oBaTh NPUHIUNBI  JIEHCTBUA  HU3YyYCHHBIX NPUOOPOB |
TEXHUUYECKUX YCTPOWCTB C ONOPOW Ha MX ONMCAHUs, UCIIOJIb3Ysl 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBICHUH U  HeoOXomumble  (uznyeckue
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelleHnrd  y4eOHO-IPAaKTHMYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MIOCTPOCHHUSI U300paKEHUI B IJIOCKOM 3epKalie M COOMparole InH3e

1.17

OPUBOIUTE  NpHUMEpHl  (HAXOOWTh  MHPOpPMAIMIO O  IpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUS (DU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HH Ui oOecreyeHus: 0e30MacHOCTH NpU OOpalleHu ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3A0POBBS U COOJIOJCHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKaIOLIEH cpenie

1.18

OCYIIECTBIIATh IMOMCK HWHGpOpMANUU (PU3HMUECKOTO COACpPKAaHUS B CETH
WuTepHer, camocTosTeNnbHO (HOpMYTUpPYsl MOUCKOBBIM 3ampoc, HaXOIUTh
MyTU OMNPEIENICHUs JOCTOBEPHOCTH MOJIYyYEHHOH MH(OpMAalUU HAa OCHOBE
MMEIOIINXCS 3HAHUU U JONOJTHUTEIbHBIX UICTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO-MOMYJISPHYIO
TuTepaTypy (PU3NYECKOro CoaepiKaHUs, CIIPABOYHBIE MaTEepPHAIIbl, PECYPCHI
cetu MHrepHeT; BiIageTh NpUEMaMU  KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpa3oBanus HH(OOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
nHQOpPMAIMA W3 HECKOJIBKUX HWCTOYHUKOB (PU3UYECKOTO COJICPIKAHUS,
MyOJIMYHO TPEACTaBIATh PE3YJIbTAThl IPOSKTHON WM MCCIICI0BATEILCKON
JIEATEIIbHOCTH, IIPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3YYECHHBIN TOHATHITHBII
ammapar HM3y4aeMoro pasjaena (U3WKA M CONPOBOXAATh BBICTYIUICHHUE
Mpe3eHTaIHel ¢ y4ETOM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (U3NUYECKUX
MIPOLIECCOB PACIPENeNATh OO0S3aHHOCTH B TIpyNIe B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBIIOJHEHWEM IUIaHA JNCHCTBUU U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTh TPYIIIBI, BBICTPAaUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MIPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
pa3aejia IJIEMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

®usuka — Hayka o npupoge. ABneHus npuponasl. Pusndeckue
1.1 SBJICHUS: MEXaHUYECKHE,  TEIUIOBBIC,  DJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE

@duznyeckne BeNUYUHBL. V3MepeHune (U3NUECKUX BEIMYUH.
1.2 duznyeckue pUOOPHI. [TorpemHocTh HU3MEPEHUM.
MexyHapoiHas CUCTEMa €TUHUIL

ECT@CTBCHHOH&Y‘IHHIZ MECTOA IIO3HAHHA: Ha6J'IIO)IeHI/Ie,
INOCTAHOBKA HAYYHOI'0O  BOIIPOCA, BbIABUKCHHUEC  THUIIOTC3,

! 1.3 DKCIEPUMEHT  II0  IIPOBEPKE  THUIIOTES, 00BbsICHEHHE
Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIeH
[TpakTuyeckune paboOTHI:
N3mepenne paccTOsTHUN.
15 N3mepenne 00bEMa )KUAKOCTH U TBEPOTO TeJa.

Ornpesienienre pa3MepoB MaJbIX TEJl.
N3mepenne Ttemmeparypsl IPU IMOMOLIM KHJIKOCTHOI'O

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMbI M MOJICKYJIbI, UX Pa3MCPhI.

21 OnbITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

5 JIBuxkenne vactull BemecTBa. CBsA3b CKOPOCTH JBUKCHHS
' 4acTHIl ¢ TeMIieparypoil. bpoyHoBckoe aBrkenue, 1uddysus

’3 B3aumopeiicTBie yacTHII BEIIECTBA: MPUTHKEHUE U
' OTTAJIKUBAHUE

2 ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B,

’4 KUAKOCTEH U TBEPABIX (KPUCTALTUYECKUX) Tel. B3aumocBs3b

' MEXy CBOWCTBAMHU BEUIECTB B Pa3HBIX arperaTHBIX COCTOSTHHSIX
U X aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[TpakTdeckue paboTHI:
2.6 Onenka jamaMeTpa aromMa  METOIOM  psioB  (C

ucronbp3oBanueM pororpadmii).




OnbITHI 1O HAOJIOIEHUIO TETNIOBOTO PaCIIUPEHUS Ta30B.
OnbITH 10 OOHAPYKEHUIO JNEHCTBHUS CUII MOJEKYJISPHOTO
MPUTSDKEHUS

JABMXXEHUE 1

B3AMMO/IENMCTBME TEJ

3.1

MexaHnudeckoe IBHKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
NIBIDKEHUE

32

Cxopoctb. CpemHsisi CKOPOCTh IMpPU  HEPaAaBHOMEPHOM
JIBUXKEHUH. Pacy€r myTu v BpeMeHH JBUKCHUS

33

SBienne uHepIMU. 3aKOH MHEpUMH. B3aumoneicTBue Ten Kak
MpUYMHA U3MEHEHUS! CKOPOCTH ABMXKEHUs Tell. Macca kak mepa
WHEPTHOCTH TeJa

3.4

I[ImotHOCTE BemiecTtBa. CBs3b IUIOTHOCTU C KOJIWYECTBOM
MOJICKYJI B €IUHUIIE 00bEMa BelecTBa

3.5

Cuta KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

Cuia ynpyroctu u 3akoH ['yka. MI3Mepenue cuibl ¢ MOMOIIbIO
JTMHAMOMeETpa

3.7

SIBnenue TAroTreHust U cwia TsokecTd. Cuila TSDKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue ckoiabKEeHUs U TpeHue nokos. TpeHue B
IIPUPOJIE U TEXHHUKE

3.9

CnoxxeHue cuj, HANpaBJIEHHBIX [0 OAHOW MPAMOM.
PaBHOpelicTBYIOIIAsA CHIT

3.10

[TpakTiueckue padbOTHI:

OnpezneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHMs (IIapUKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaiee).
OnpeneneHue cpeiHel CKOPOCTH CKOJBXEHHUS Opycka WM
IIapUKa MO0 HAKJIOHHOW IIOCKOCTU. OmpenencHue IUIOTHOCTH
TBEpAOro tena. OMBITH, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTH
pacTsbkeHus (aeopmanu) NpyxXuHbl OT NPUIIOKEHHOW CHJIBL.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJBl TpPEHUS
CKOJIbKEHUSI OT Beca Tela W XapakTepa CONpPHKACArOIIMXCS
MMOBEPXHOCTEN

3.11

du3nueckue SIBJICHHSI B npupoac: MNpHUMEPLI JABUKCHHA C
pa3jInYHbIMU CKOPOCTSAMU B )KUBOH U HEXHBOU npuponae,
HeﬁCTBHC CHJIbI TPCHUSA B IPUPOJAC U TCXHUKE

3.12

TexHuyeckue yCTpOﬁCTBaZ AUHaAaMOMCTpP, MOATIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 1 TA30B

4.1

Hasnenne TBEporo Tema. CrnocoObl  yMEHbIIECHHS U
YBEJIMYEHUS 1aBJICHUS

4.2

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTH JaBJICHHUA Ta3a OT O6’béMa,




TEeMIEPATypPhl

4.3

ITepenava naBneHus TBEPABIMU TEJIAMH, KUAKOCTIMHU U Ta3aMH.
3akoH [Tackanga. [TneBMaTHYeCcKre MalIUMHEI

4.4

3aBUCUMOCTH aBIICHUS JKUJIKOCTH oT TJTYyOWHBI.
I'mapocratuveckuii  mapagokc. CooOmaromuecss  COCYIbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

Atmochepa 3emuin u armocdepHoe pamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYHMIHOM  00ojouku  3emum.  OmnbIT
Toppuuemnu. 3aBHCHMOCTh  aTMOC(EPHOTO  JABJICHUS OT
BBICOTBHI HaJ] YPOBHEM MOPsI

4.6

Wsmepenne  armocdepHoro  mapneHusi.  [lpubopsl  mms
U3MEpeHUs aTMOC(HEPHOTO JaBJICHUS

4.7

JlelicTBME KUIKOCTM W Ta3a Ha MOrPYKEHHOE B HUX TEJO.
BrrtankuBaromiast (apxumenioBa) cuiia. 3akoH Apxumesna

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckune pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00BEMaA
NOTpYXKEHHOW B KUAKOCTh dacTtu Tena. OmnpeneneHue
BBITAJIKMBAIOIIEH CHUJIbI, IEHCTBYIOIIEH HA TEJIO, IOrPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI,
JEUCTBYIOIEH HA TEJNO B JKUIKOCTH, OT Macchl Tesa. OIbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  BBITAJIKUBAIOLIEH  CHIIBL,
JIEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA NOTPYKEHHOM B
JKAJKOCTh 4YacTH Tejla MW OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHUE JIOJIKH U
OIIpeIeNIEHNE €€ TPY30I0IbEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOAE: BIHUIHHUE aTMOC(epHOro
JTaBJICHUS Ha )KMBOM OpraHu3M, IIaBaHuE pbI0

4.11

TexHudeckne  yCTpoWcCTBa: coolIaromuecss  COCyabl,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHI Mpecc, MaHOMETP,
OapoMmeTp, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHuueckasi MOIIHOCTh

53 [TpocTeie MeXaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs TIOCKOCTb.

' [IpaBuno paBHOBecHs pblyara

5.4 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0Ky
«3omoToe mpaBwIO» MeXaHWKH. KodpdhuiumeHt mnoae3Horo

5.5 neicTBus MexaHu3MoB. I[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE

5.6 [ToTeHuumanpHast SJHEPTUU TeJA, MOJHATOrO HaJl 3eMIIEN




5.7 Kunernueckas sHeprus
5.3 IToHass MexaHWYecKass DJHEpPrHs. 3aKOH HU3MEHEHHA U
' COXPaHECHMsI MEXaHUYECKON SHEPIUH
[TpakTyeckue paboOTHI:
Onpeznenenve paboOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM
5.9 JBIDKCHMM  Tela IO  TOPU30HTAJIBHOM  IIOBEPXHOCTH.
’ Uccnenoanue ycnoBuii paBHoBecus pbruara. M3mepenue KIIJ]
HAaKJIOHHOM  IIOCKOCTH. M3ydeHue 3akoHa  COXpaHEHHs
MEXaHUYECKON YHEPTrUuu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEIOBEKA
Texnuueckue YCTPOMCTBA: pblyar, ITOJABUKHBIN u
5.11 HETOJIBIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTh, TPOCTHIE
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pasjena  3JieMeHTa
TEIUIOBBIE ABJIEHUA
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
6.1 cTpoeHHusl BeuliecTBa. Macca u pasmepbl MoJieKyn. OTMbITHL,
' MO/ITBEP K IAI0LI1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPUH
6. Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHM
' BenlectBa. Kpucrannuueckue u amopdusle Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, JKMJIKOCTEH W TBEPABIX TeNl Ha
' OCHOBE II0JIOKEHUI MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS
6 6.5 TemnioBoe paclIupeHue U cxatue
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHUI]
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH
' SHEPIUu: TeIIonepeaaya U CoBepIIeHre padoThl
6.8 Bunelr  Ttemnonmepepauu:  TEIUIONPOBOAHOCTh,  KOHBEKIIHA,
U3ITy4YeHUE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TennooOMeH M TEMJIOBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOTO
) basanca
6.11 [InaBneHne wu OTBEpACBaHME KPUCTAUIMUECKUX BEIIECTB.
’ VY nenbHas TEIOTAa IJIABICHUS




6.12

[TapooOpa3oBanue u koHaeHcamus. Mcmapenwe. Kumnenwue.
VY nenvHas TEeIioTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOro JaBJICHUS

6.13

BaaxnocTts BO3ayXa

6.14

3Hepm;1 TOILJINBA. YI[CJ'II)HaH TCIIOTA CropaHusa

6.15

[Tpunnumner padoTel TermoBeix asurateneit KIIJ[ TemmoBoro
nBuratesns. TeroBble JBUTATENIM W 3alluTa OKpYKaroIei
cpenbl

6.16

3aKOH COXpaHEHHs W TPEBpAIlCHHUS SHEPrUM B TEIUIOBBIX
nporeccax

6.17

[TpakTyeckue paboOTHI:

OneIThl 10 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISPHOTO
IPUTSKEHUSL.

OnpITHl 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJH
WJIM caxapa.

OnbITel 110 HAOJIIOAEHUIO TEIJIOBOIO PACUIMPEHMs Ta30B,
KUAKOCTEH U TBEPIBIX TEIl.

OnpezneneHue AaBICHUS BO3yXa B OaJUIOHE LINpPULIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  JaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHuUs I OXJIAXKICHHSL.

[IpoBepka rUmoTe3bl JMHEMHONM 3aBUCUMOCTU JUIMHBI
CTOJOMKA JKUJIKOCTM B  TEPMOMETPUYECKOM TpyOke OT
TEMIIEPATYPHI.

HaGnronenue wn3MeHeHMs BHYTPEHHEM »HEpPruu Teila B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA NMPHU CMEIIMBAHUHU
XOJIOZAHOU U TOpsIYE BOBL.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
IIPU TEIJI000MEHE C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.

Omnpenenenue yneiabHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca uCHapeHus.

Omnpenenenre OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIJIA.

6.18

du3nyeckue SBICHUS B IprUpoAC: MOBECPXHOCTHOC HATAXKCHUC U
KalMUWJUIPHBIC SABJICHUSA B IMPUPOJAC, KPUCTAJJIBI B IIPHUPOAC,
H3JTy4YCHUC COJ'IHI_Ia, 3aMCpP3aHuC BOI[OéMOB, MOPCKHEC 6pI/I3LI;
06pa3OBaHI/IC POChHI, TYMaHa, UHECS, CHCTA.

6.19

TexHuueckue yCTpOHCTBA: KaIWJUISIPBI, IIPUMEPBI
MCIIOJIb30BaHUsl KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETP, NAaTUUK
TEMIEpaTypbl, TEPMOC, CHCTEMA  OTOIUIEHHUS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, IHapoBas TypOWHa, JBUraTellb
BHYTPEHHETO CrOpaHusl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexkTpusanus Teil. [[Ba poaa 3J1eKTpUUECcKuX 3apsJioB
B3aumoneiictBue — 3apsokeHHbIX — Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS 3apsSOKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y TE€JIaMH )
Onektpuueckoe nosie. Hanpssk€HHOCTD AJIEKTPUYECKOro MOJIS.
7.3 [IpuHtMn ~ Ccymepro3umuu  SJAEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu AJIEKTPUYECKUX 3apsa0B. DJIeMeHTapHbIN
7.4 anektpudyeckuil 3apsia. CrpoeHue aroma. IIpoBonHuku u
JUBICKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
76 DNEeKTpUUECKUM TOK. VYenosus CYLLIECTBOBAHUSA
' ANEKTPUIECKOTO TOKa. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JleficTBUSI DAJNEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U Ta3ax
7.8 Onekrpuueckas nemnb. Cuia Toka. DIeKTpUUYECKOe HallpsHKEHNE
79 ConpoTuBieHHEe MPOBOJHUKA. YJIEIbHOE CONPOTHBIICHUE
' BCILIECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U HapaiieIbHOE COETUHEHUE IPOBOITHUKOB
712 PaGoTa u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH Jxoyms —
' Jlenna
713 DNIeKTPpUUYECKHUE MU U MOTPEOUTENN dIEKTPUUECKON SHEPTUH
' B ObiTy. KOpOoTKO€ 3amMbIKaHue
714 [TocrossHHbIE ~ MarHWThH.  B3anMonelcTBHE  MOCTOSHHBIX
' MarHUTOB
715 MarnutHoe nosie. MaruutHoe noje 3emMiId U ero 3HaueHue AJis
' KHM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOe TIOJIe AJIEKTPUYECKOTO TOKa.
' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
[JelicTBue MarHUTHOTrO TMOJS HAa TMPOBOJHUK C TOKOM.
717 ONEeKTpoABUTaTENb  IMOCTOSTHHOTO  Toka.  Vcmonb3oBaHue
' ANIEKTPOJIBUraTeleii B TEXHUYECKUX YCTpPOMCTBAaX M Ha
TpaHCIopTe
718 Onbitel @apazes. SIBneHue HIEKTPOMATHUTHOM WHAYKIIUU.
’ I[Mpasuio Jlenma
OnektporeHepatop. CmnocoObl TMOTY4YeHHS DIEKTPUUESCKON
7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO300OHOBISAEMBIX HCTOYHHKAX
SHEPTUH
7.20 [TpakTiueckue paboThI:




OnpITHl O HAOMIOJEHUIO AIIEKTPU3ALUU Tell UHAYKUUEH U Mpu
CONPUKOCHOBEHUHU.

HccnenoBanue AeCTBUSA 3JEKTPUUYECKOTO OJISI HA IPOBOJHUKH
U JUDIIEKTPUKHU.

COopka u mpoBepKa padOThI MEKTPHUIECKOHN e TOCTOSIHHOTO
TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa, HAYLIETO 4epes
pE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpPAa U HANPSDKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPHUUECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN
MONEPEYHOr0 CEUEHUs U MaTepuaa.

ITpoBepka rpaBuiia CJIOXKEHUS HaIPsKECHU N npu
[IOCJIEZI0BATEIbHOM COEIMHEHUH ABYX pe3uctopos. IIpoBepka
npaBuja JUisi CWIbl TOKAa NIPU HapajjIeIbHOM COEIUHEHHH
pesuctopoB. OrmpeneneHue pabOThl AIIEKTPUUYECKOTO TOKa,
uaymero — yepes  pesucrop.  OmnpenerneHne  MOIIHOCTH
ANIEKTPUYECKOTO  TOKa,  BBIAEISAEMOM  HA  PE3HUCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBl TOKA, MIYILEro 4epes
JAMIIOUKy, OT HanpsbkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBatens. lccienoBaHue MarHUTHOTO —B3aWMOJCHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3ydyeHWe  MarHUTHOrO  TOJIS
MOCTOSIHHBIX MAarHWTOB NPH HUX OOBEAMHEHUH WU Pa3JIeICHHHU.
HccnenoBanue A€MCTBUSA 3JEKTPUUECKOTO TOKA HA MarHUTHYIO
cTpenky. ONbIThI, JE€MOHCTPUPYIOIIUE 3aBUCHMOCTb CHJIBI
B3aUMOJICMCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJ€HUsT ToKa B  Karymke. [3ydyenwe  aedcTBUs
MarHUTHOTO TOJIsI Ha MPOBOJAHUK ¢ TokoM. KoHcTpynpoBaHue u
u3ydeHue paboTel odnekTponsuratens. Wsmepenme  KII[
AJIEKTPOJIBUTATEIHHON YCTAaHOBKH. OIBITHI MO HMCCIEIOBAHUIO
SBJICHUS  DJICKTPOMArHUTHOW  MHAYKIMH:  HCCIEIOBaHUE
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUSI MHIYKIIMOHHOTO TOKa

7.21

dusznueckue SBICHUSI B npupoac: SJICKTPUUCCKUC SABJICHUA B
aTMOC(l)Cpe, QJICKTPUYCCTBO JKUBLIX OPraHU3MOB, MArbHuTHOC
IIOJIC 3CMJ'II/I, z[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOTO IIOJIA JJIA
JKHM3HH Ha 3CMJ'IC, MOJIAPHOC CUAHUC

7.22

TexHuueckue  yCTpOMCTBA:  BJEKTPOCKOI,  aMIIEpMETP,
BOJITMETP, PEOCTaT, CYETYMK DIEKTPUUYECKOW DHEPIHH,
JIEKTPOOCBETUTENBLHBIE npuOopHI, HarpeBaTeJIbHbIE
AIIEKTPONPUOOPHI (mpumeps), AIEKTPUYECKHE
MpelOXpaHUTENH, JJIEKTPOMAarHur, 3JIEKTPOIBUraTellb




IMMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx sanemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA

31 Mexanuyeckoe ABuxkeHue. MatepuaiibHas Touka. Cucrema
’ orcyéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPSIMOIIMHENHOE IBUKEHUE

2.4 HepaBuomepHoe mpsimosinHeiHoe auxeHue. CpenHss u
' MI'HOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU

8.5 VYckopenue. PaBHOYCKOpEeHHOE NPSIMOJIMHENHOE IBUKECHHE

8.6 CBobonHoe nagenue. OnpiThl [anuies

PaBHOMepHOE nBMKEHME 10 OKpyxkHOCTH. Ilepmon wm
8.7 yactrota oOpameHus. JluHeliHas M yrjioBas  CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertunii 3akon HeroToHa

2 8.11 IIpuHIUI Cynepro3UIIUN CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

213 Cuna TpeHHUs: cujla TPEHUS CKOJBXEHUS, Cuja TpPEHUs
' MOKOSI, IPYTU€ BUJIbI TPEHUS

814 Cuna TsKeCTH 1 3aKOH BCEMUPHOTO TATOTEHMSI. Y CKOPEHHE
' CBOGOJIHOTO TIaJIEHHs

215 JBuxenne muaHer Bokpyr Comnua. IlepBas kocMuueckas
' ckopocTb. HeBecoMocCTh 1 nieperpysku

8.16 PaBHOBecue marepuaiibHOI TOUKU. AOCOJIIOTHO TBEPIOE TEIIO

2 17 PaBHOBecue TBEpmOro Tena C  3aKPEIIEHHOW  OCBIO
' BpaieHuss. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. MU3menenue ummyibsca. IMIyabsc cuiisl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexannueckasi paboTa U MOILTHOCTh

297 Pabora cun Tspkectu, ynpyroctd, TpeHus. CBs3b SHEPruMl U

paboThI




8.23

[ToTennmanpHass SHEPTHUs TeJa, MOJHATOTO HaJ IMOBEPXHOCTHIO
3eminn

8.24

[ToreHuuanbHast SHEPTUs CXKATON MPYKUHBI

8.25

Kunernueckas OQHCPIHUA. TeopeMa 0 KHHETHYECKOM OHCPIUun

8.26

3aKkoH COXpAaHCHUA MEXaHUYEeCKOH OHEpPIrun

8.27

[TpakTrueckue paboTHI:

OrnpeziesieHre CpPEeIHEH CKOPOCTH CKOJIBKEHHS Opycka WU
JIBIDKCHHSI IIApHKa MO HAKJIOHHOW TIiockoctH. OmpeneneHue
YCKOpPEHHsl Tejla TMpPU PAaBHOYCKOPECHHOM JBMIXKEHHUU IO
HaAKJIOHHOM MIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIyTHU  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HAYaIbHOW CKOPOCTH.
IIpoBepka rumoTe3sl: €Ciau MPU PABHOYCKOPEHHOM JIBHKCHUH
0e3 HavaJbHOW CKOPOCTU MYTH OTHOCSITCS KakK psJ HEYETHBIX
Yucel, TO  COOTBETCTBYIOIUE  TMPOMEXKYTKH  BPEMEHH
OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJTbI TPEHUS CKOJIBKEHHUS OT CHITBI
HOpMaJIbHOTO naBiieHus. OnpezaeneHne KodPPUIMEHTa TPEHUS
CKOJIbIKCHUS. Onpenenenue JKECTKOCTH MIPY>KUHBI.
Onpenenenre pabOTHl  CWIBI TPEHHS TIPU  PAaBHOMEPHOM
JOBUXKCHUHN TCJ1a 110 I“OpI/I30HTaJII)HOI>'I HOBerHOCTI/I.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
HCIIOJIBL30BaHUEM HEIMOIBHIKHOTO U IMOIBMIKHOTO OJI0KOB

8.28

®dusznueckue SABJICHUSA B npupoac: IPUIKMBbBI HW  OTJIMBBI,
JABMKCHUC IIJIAHET Conaeynon CUCTCMBbI, pCAKTHUBHOC NBUXKXCHUC
JKUBBIX OPTaHHU3MOB

8.29

Texuuuyeckue YCTpOﬁCTBaI CIIUAOMCTpP, HATYHUKU IIOJIOKCHMU,
pacCTodHuAg U YCKOPCHUSA, PAKCTBL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHUI: IeproJ], YacToTa, aMIUIMTY 1A
92 MareMaTtuyeckuii ¥ MNpPYKUHHBIM MasTHUKH. IIpeBpamieHue
’ HHEPIUu MpH KoJeOaTeIbHOM JABHKEHUH
9.3 3aryxatomue Konedanus. BeiHyxieHHble Konebanus. Pe3onanc
Mexannueckue BonHbL. CBOHCTBA MEXAaHHYECKUX  BOJIH.
9.4 ITpononpHeIe U MONEpeYHbIE BOJIHBL. [[1MHA BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHus. MexaHW4YecKHe BOJIHBI B TBEPIOM TeEIeE,
CEHCMHYECKHE BOJIHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
9.7 [TpakTiueckue paboThI:

Onpenenenue YaCTOTHI u rnepuoaa KoJIeOaHui




MaTeMaTHYeCKOTr0 MasiTHUKA.

Ompenenenne 4YacTOTHl W MepUoJa KoJeOaHUN MPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBHCUMOCTH nepuozaa Kosie0aHuit
MOJBEIIEHHOTO K HUTH Tpy3a OT JIuHbl HUTH. MccnenoBanue
3aBHCUMOCTH TIE€pHOAA KOJICOAHWH NPYKHUHHOTO MasTHHUKA OT
Mmacchl rpysa. [IpoBepka HE3aBUCHMMOCTH Tiepuoja KoieOaHui
rpy3a, MOABEIICHHOIO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. M3mMepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SABICHUA B mnpupoaec: BOCHPHUATHUE 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
X0

9.9 TexHUuyecKkue ycTporucTBa: 9X0JIO0T, UCTIOJIB30BaHUE YIbTPa3BYyKa

’ B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

101 DJEKTPOMarHuTHOE  MoJie.  ODJNEeKTPOMArHUTHBIE  BOJIHBIL.
’ CBolicTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH

103 DnexTpoMarHuTHas npupojaa ceera. CkopocTs cBeta. BonHoBbIe
’ CBOICTBa CBETA

10 [TpakTuueckue paboThI:
10.4 N3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOILBIO
MOOUITBHOTO TenedoHa

105 dusnyeckre SBICHUS B NpUpOJE: OHOJIOrHMYecKoe JAelcTBHE
' BUJIUMOTO, YILTPA(UOIETOBOTO M PEHTTEHOBCKOTO U3JIY4CHH I

106 TexHUYEeCKHEe YCTPOMCTBA: MCIOIB30BAHUE DJIEKTPOMArHUTHBIX
' BOJIH JJ11 COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlydeBas monenb cBera. UcTouHMKH cBETa

11.2 [IpamosnnHEeTHOE pacIpOCTPAHEHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETa

114 [Ipenomnenue cBera. 3akoH TmpenomieHus cpeta. [lomHoe
' BHYTPEHHEE OTPAKCHUE CBETA

11 11.5 JInnza. Xop nyyel B IMH3E

11.6

OnTuueckas cucrema goTroanmnapara, MUKpOCKOIa U TelIecKoma

11.7

I'maz  kak  onruueckas  cucteMa.  brauzopykocth U
JAIIbHO30PKOCTh

11.8

Paznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HploToHA.
CrnosxeHue cieKTpajJbHBIX IIBETOB. Jlucepcus ceeta

11.9

[TpakTiueckue paboThI:
HccnenoBanne 3aBUCHMOCTH YIJIa OTPaKEHUS CBETOBOTO




Jyda OT yrja MajeHHs.

M3ydeHne XapakTepHCTHK H300paKeHHs IpeaMera B
IIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHHSI CBETOBOTO
Jy4a OT yIja IMaJeHus Ha TPAHHLE «BO3TYX — CTEKIION.

[Tonydyenne wu300pakeHUH C TOMOIIBIO COOHMpAroUIeH
JIMH3BI.

Ompenenenne GOKYCHOrO pacCTOSHUS M ONTHYECKON CHIIBI
COOMPpAIOILEH JINH3BI.

OIBITHI 110 PA3JI0KEHUIO OETIOT0 CBETA B CIIEKTP.

OmeIThl 1O BOCHPHATHIO I[BETAa MPEIAMETOB IPH UX
HaOJI0/ICHHUH Yepe3 [IBETOBbIC (DUIIBTPHI

®duznyeckue SBICHUS B Ipupoac: 3aTMCHUA COJ'IHI_[a n .HYHBI,

11.10 [[BETa TeJI, ONTHUYECKHUE SsBJICHUS B aTMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPax)
1111 TexHuueckue yCTpOMCTBAa: OYKH, Nepuckor, (oToamnmapar,
' ONTHUYECKUE CBETOBOJIBI
KBAHTOBLBGIE ABJIEHUA
2.1 OmnbiTel Pezepdopna m minanerapHas Mojens atoma. Mojenb
' aroma bopa
122 Hcnyckanvue W TOIVIOIIEHWE CBeTa aroMoM. KBaHTBHI
' JluHeiyateie CrIeKTPbI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crpoenue atomHoOro siapa. HykinoHHas Mojiens aTOMHOTO sijipa.
' U30TOmBI
12.5 PannoaktuBHble npeBpaienus. [lepuoa nomypacnanga aToMHBIX
' sep
12.6 Snepuple peakuuu. 3aKOHBl COXpaHEHUS 3apsAIOBOTO U
' MacCOBOT'O YHCEI
12 12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
2.8 Peakuuu cuntesa u nenenus anep. Mcrounuku sueprun ConHia
' 1 3BE3]
12.9 Snepnas sHepretuka. JlelicTBHE paJuOaKTUBHBIX W3JIy4EHUN HA
' JKUBBIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaGnroneHune CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
12.10 HccnenoBanue TPEeKOB: M3MEpPEHUE DHEPIUM  YACTHULIBIIIO

TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune pannoakTuBHOTO (hoHa

12.11

du3znyeckue SABJICHUSA B npuponec: €CTEeCTBEHHBIN
paJII/IoaKTHBHBIﬁ (1)OH, KOCMHUUYCCKHE JYy4YHU, PaJHuOAKTHUBHOC
HU3JTY4CHUC NPUPOJHBIX MHHCPAIOB, HeﬁCTBHe paarnoOaKTUBHBIX




U3ITy4YeHU Ha OpraHU3M YeJI0BeKa

12.12

TexHuueckue yCTpoOMCTBa: CHEKTPOCKOII,
JO3UMETp, Kamepa Bunbcona

WHIMBHUTYyaTbHBIH




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKK B HAyYHOH KapTUHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BBIX MPEJICTABICHU O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
SABIICHUA  TPUPOABI, O  PpONM  OSKCIOepuMeHTa B  (usumke, O
cucreMooOpasymomeil ponu (GU3MKM B PAa3BUTUU ECTECTBEHHBIX HayK,
TEXHUKUA M TEXHOJIOTHH, 00 IBOMIONUHN (PU3MYECKUX 3HAHUN M UX POJI B
L[EJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB
OKPY’KaIoIllero MUpa, pa3BUTHUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BHJAX Marepuu (BEIIECTBO W IIOJIE), O JBIKEHUHU Kak Crocobe
CYLIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOPUU CTPOCHUS
BelIeCTBa, O (DU3MYECKON CYIIHOCTH SIBIICHUN MPUPOIbl (MEXaHUYECKHX,
TEIJIOBBIX, 3JICKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3iinyaTh SIBJICHUS
[0 ONHCAaHUI0O HX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINUX JaHHOE (pU3MYecKoe sBIICHUE; YMCHHE pPAacro3HaBaTh
MPOSIBIICHUE HM3YYCHHBIX (DU3MYECKHX SBICHHA B OKPYKAKOIIEM MHpE,
BBIJIETISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnanenne ocHOBaMH MOHSTHITHOTO arrmapara U CHMBOJHMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAHUC HX IJId PCHICHUA y‘Ie6HBIX 3aaa4;, YMCHHC
XapaKTCPU30BaATh CBOICTBaA TCII, (l)I/I3I/I‘IeCKI/IC SABJICHUSA HW IIPOLCCCHI,
HCIIOJIb3YA (I)YH,I[aMCHTaJ'H)HBIe 1 OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIHUCHIBaTh HN3YUYCHHBIC CBOIMCTBa Te€l H (I)I/ISI/I"IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘leCKI/Ie BCIIMYHUHBI

Brnagenune ocHoBaMH METOAOB Hay4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
npaBuj1 6€30MacHOro TpyAa: HabMoAeHHe PU3UUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTEILHO COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpYMOBAaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ OIbITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIUPOBATH BHIBObI;

MPOBEJICHUE TMPSAMBIX W KOCBEHHBIX H3MEPEHHN (PU3NYECKUX BEIHYUH:
YMEHHE  TUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATEIbHO  CcOOMpaTh
JKCIIEPUMEHTAIbHYI0 YCTAaHOBKY IO HWHCTPYKIIUHU, BBIYUCIATH 3HAUCHUE
BEJTMYMHBI ¥ aHATTU3UPOBAThH MOJIYYEHHBIE PE3YNIbTATHI ¢ YUETOM 3aaHHOMN
MOTPEIIHOCTH PE3YIbTaTOB H3MEPEHU;

IIPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHeHOBaHHﬁ;
CaMOCTOSITEIIFHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W IPOBOIHTH
HUCCICAOBAHUE MO HWHCTPYKOHU, NPEACTABIIATH IMOJTYYCHHBIC 3aBHCHUMOCTHU




(bU3MYECKUX BETWYMH B BHjAEe TaOMUIL © rpaduKOB, YYUTHIBATH
MOTPENTHOCTH, JIeIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHHMS

[Tonnmanue XxapakTepHBIX CBONCTB (PM3MUECKUX MoJenel (MaTepuaabHas
TOUYKa, aOCOIIOTHO TBEPAOE TEJO, MOJIEIH CTPOCHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEJ, IUIAHETApHAas MOJENIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A7pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3MUECKUX TPOIIECCOB

YMmeHnue o0bACHATh (PU3NUECKHE MPOLECCH U CBOIMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalHdl MPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONMOPOW HAa HW3YYCHHBIE CBOWCTBA (DU3MUYECKHUX SIBICHUU,
(u3nUecKre 3aKOHbI, 3AaKOHOMEPHOCTH U MOJICTTH

YMmenue pemate pacu€THble 3a1auM (Ha 06a3e 2 — 3 ypaBHEHHUI), UCHIOJIB3YS
3aKOHBI U (pOpMyJIbl, CBA3BIBAIOIIME (DPU3UUYECKHE BEJIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/layd, BBIABJIATH HEINOCTAIOLIUE JaHHbIC,
BbIOMpAaTh 3aKOHBI U (GOpPMYNbl, HEoOXoAMMBIE s €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJUTH Pacu€Tbl U OLEHUBATh
PEaTMCTUYHOCTh MOTYYCHHOTO 3HAYCHUsI (PM3MUECKOW BEIWYHMHBI, YMEHUE
OTIpENeNIATh PAa3MEPHOCTh (PU3MUYECKOW BEIWYHMHBI, MOJYYCHHOW IpH
pEeLIeHNH 3a/1a4uu

YMeHHe XapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX MNPUOOPOB, M IMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
MPOIIECCOB 0 MX OMHCAHUIO, MCIIONB3Ys 3HAHUS O CBOMCTBAaX (PU3UUICCKUX
SIBJICHUH 1 HEOOXOqUMBble (pU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue Hcrnonb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSX B MOBCEIHEBHOMN
KU3HU s o0ecrieueHuss Oe30MacHOCTH MpH OOpamieHuu ¢ OBITOBBIMU
npubopaMu M TEXHHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHS 3J0pPOBbS U
COOIOZICHHUSI HOPM DKOJOTMYECKOTO TOBEACHUS B OKpYKAIOIIEH cpene;
MOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHHUS JIOCTYKCHWUH (Qu3uku U
TEXHOJIOTHH JIJIsl pAIMOHATFHOTO MTPUPOIOTIOIBE30BAHUS

11

OnelT  moucka, mpeoOpa3oBaHUs U MpEACTaBICHUS  HMHPOpPMAIUU
(¢u3nuecKoro  cojepKaHMs € MCIOJNb30BaHMEM  MH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHHBATh JIOCTOBEPHOCTH
MOJYy4YeHHOW  MHQpOpMallUM HAa OCHOBE UMEIOIIUXCA 3HAHWA U
JIOTIOJIHATEBHBIX MCTOYHHMKOB; YMEHHE HCIIOJIb30BaTh IPHU BBIOJIHEHUU
y4eOHBIX 3aJaHU{  HAYYHO-TIONYJSIPHYIO  JIUTEpaTypy  (U3NUECKOro
COJIepKaHus, CIIpaBOYHbIE MaTepUabl, pecypcsl ceTu MHTepHeT; BiageHue
0a30BbIMM HaBBIKAMM IpeoOpa3oBaHus WHGOpPMALUK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpPYI'YIO; YMEHHE CO3/JaBaTb COOCTBEHHbIE NUCbMEHHBIE H
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALIMK U3 HECKOJIBKUX HCTOUHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
’ JIBU>KEHUS
PaBHomepHOoe u HepaBHOMepHOe JnBWKeHHE. Cpennsis ckopoctb. Popmyna st
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMOJIMHEMHOE JBUKEHNE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU
B CTy4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
L3 | x(f)=x,+vt
I'padbvkn  3aBUCUMOCTH OT BpEeMEHU [UIsl TMPOEKIUH CKOPOCTH, MPOEKINH
nepeMenieHus1, MyTu, KOOPAUHATHI IPH PABHOMEPHOM MPSIMOJIMHEWHOM JIBU)KEHUH
3aBUCUMOCTh KOOPJMHATHI Tejla OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
2
Se(f)=Vo, #f+ay* =
A
@opMyIbl Uil TPOEKIMH MEPEMEIEHUs, TPOCKIUN CKOPOCTH U MPOECKIUU YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU
;2
1.4 'Sx(i‘)zvﬂxlr_kax'g‘
U_\'(f) =Up, +4, £,
a. (f)=canst,
UIIL - Ul.‘f‘- =2£1_T.S'x
I'padviky 3aBHCUMOCTH OT BpEMEHH ISl MPOEKIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH,
MPOCKINN TMEPEMEIIECHUs, KOOPAUHATHI MpPH PABHOYCKOPEHHOM MPAMOJIUHEHHOM
JBUKEHUU
CBoOognoe manenue. Dopmynbl, omMMCHIBAIONME CBOOOJHOE TaJACHHE Tela IO
15 BEePTHKATH (IBUKCHHE Tela BHHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3EMIIN).
’ I'padviku 3aBUCMMOCTH OT BPEMEHU JJIsi IPOEKIUU YCKOPEHHS, TPOSKIIMHA CKOPOCTH U
KOOPJAMHATHI TPH CBOOOTHOM IMaICHUH TeJIa TI0 BEPTUKATH
CKopoCTh PaBHOMEPHOTO JIBIKEHHUSI TeJa TI0 OKpYKHOCTH. HampaBneHnue ckopocTH.
1.6 dopMyma s BBIYUCICHHUS CKOPOCTH 4YEpe3 paauyC OKPYXKHOCTH M TIEPHOT

oOparnieHus:




LlenTpocTpeMuTteabHOe yecKkopeHue. HamnpasiieHre eHTPOCTPEMUTEIBLHOTO YCKOPCHUSI.
d)opMyJIa JJI1 BBIYUCJIICHUSA YCKOPCHUA:

2
_w
W= R
®opmyina, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
V= 1
T

Macca. ITnorHocts Bemectsa. @opmya i BBIYUCICHUS IIJIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas pu3udeckas BenudauHa. CII0KEHUE CHIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHarpaBIe€HHOCTh BEKTOpa YCKOPEHUS Tejla U BEKTOpa CHJIbI, IEUCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. B _FI—Q
Tpenue MOKOS W TpEeHHE CKOJbXkeHusa. DopMyna Uisl BBIYUCICHUS MOIYJSL CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aegopmaruu. 3aKoH yrnpyroi aedopmamnmu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHoe TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:




my -,
F=¢g.—1 2

R
Cuia TsxecTH. Y CKOpeHHe CBOOOIHOTO MaIeHUsL.

®opmyna 7151 BBIYACICHUS CHITBI TSHKECTH BOIM3M nmoBepxHocTu 3emnu: F = mg.
JBmxenue mianet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=mi

I/IMHy.]'IBC cucteMsl Ten. I3MeHeHnne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTCMBI TCJI:
D=1, +im, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosn

Mexannueckass MOIIHOCTD:

nN=4
r

1.18

Kunernueckas u noreHuuanbHas sHeprus. @opmyiia A1 BBIYACICHUS] KHHETHUECKON
JHEPIUHU:
2
E -m
2

Teopema o knHeTHUECKOM YHEprun. PopMyrna s BBIYMCICHHUS TIOTCHIMAIBHON
SHEPTHH TeJa, IOIHATOrO
HaJ 3eMIEH:

E,= mgh

1.19

Mexanuyeckas dDHEprus:
E=E;.+E p
3aKOH COXpaHEHUsI MEXaHNYECKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHHU4YEeCKOMH OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJINUYUU CUJIBI TPCHUS.

1.20

[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Preryar. Momenr cuiel: M - FL
VYcnoBue paBHOBECHS pblyara:




M +M, +..=0
[ToasrxHBIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThix MexaHU3MOB,

n= Anonesnsn

‘4‘3&1]:&"15{

1.21

JlaBienue TBEPIOTO TeNa.
dopmyra 1715 BBIYUCIICHUS JaBICHUs TBEPAOro Tena:
F
pP==-
JaBnenue raza. ATMocdepHoe JaBieHuUE.
l'unpocraTuueckoe AaBiieHUE BHYTPH JKUIKOCTH.
dopMya 17151 BEIYUCICHUS! 1aBJICHUS] BHYTPHU KUIKOCTH:

p=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. @opmyia JjIsi ONPEICTICHUS BBHITAIKHUBAIOIIECH CUJIBI, JEHCTBYIOIIEH
Ha TEJIO, NOTPYKEHHOE B )KUAKOCTh WJIH ra3:

Vcaopue miaBanus teia. [lnaBanue CYZA0B 1 BO3AYXOILIAaBAHUEC

1.24

Mexannueckue kojeOaHMs. AMIUIMTYAa, NMepuoJ M yactoTa Kosebanuil. dopmyina,
CBSI3bIBAIOIAS YACTOTY U MEPUOJI KoeOaHuil:

1.25

MaremMatnueckuii M NpPYKUHHBIM ~ MasaTHUKHA. [IpeBpamienue SHeprum  Ipu
K0J1e0aTeIbHOM JIBHXKEHUU

1.26

3aryxaromue konedanus. BeinyxeHHbIe kKoneOanus. Pezonanc

1.27

MexaHndeckue BOJIHEL HpOI[OJ'II)HI)Ie " MONCPECYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHeHUs BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTE M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHULE JIBYX
cpen. udpasByk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomol

N3mepenue cpeHeil MIOTHOCTH BELIECTBA; ApXUMETOBON CUJIBL; )KECTKOCTH MPY>KUHBI,
KO3 pHUIMEHTa TPEHHUS CKOJIbKEHHS; paOOThI CHIIBI TPEHUS, CHIIbI YIPYTOCTH; CpeIHEH
CKOpPOCTH JBIJKEHHsI OpycKa MO HAaKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM [0  HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Mepuoja  KoJjeOaHWi
MaTeMaTHYeCKOro MasiTHUKA; YacTOThI U MepHoa KOJeOaHUu MPYKMHHOTO MasiTHUKA;




MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha pbIYar; padOThl CHJIBI YIPYTOCTH TIPU IMOABEME
rpy3a ¢ HOMOIIBIO HETMOABMKHOTO 0JIOKA; pabOThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a
C TMIOMOIIIBIO MTOJIBIYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tena
U OT INIOTHOCTH XHUJIKOCTH, HC3aBHUCHUMOCTHU BbITaJIKI/IBaIOH_Ieﬁ CHJIBI OT MacCChI T€Jla,
CHJIbI TPECHHA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO JABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CHJIBI YNPYTOCTH, BO3HUKAIOUICH B MpPYXHWHE, OT CTENEHH AePOpMaLUU MPYKUHBI;
YCKOpEeHUsI OpycKa OT yrila HAKJIOHA HANPABIIONICH; Mmeproja (9acTOThl) KOJICOaHHMA
HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; MEPHO/A KOJICOAHUN TPYKUHHOTO MAasTHUKA OT
Macchl rpy3a M KECTKOCTH NPYKUHBI; HCCICIOBAHUE HE3aBHCUMOCTH TIepHOJa
KoJIeOaHWH HUTSIHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHSI
pblyara

Dusuueckue asnenus 6 npupode. NPUMEPbI JIBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM U HEXKUBOU NMPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJUBBI, JBUXEHHE IUIaHEeT COJIHEYHOH CUCTEMBbI, PEaKTHBHOE JBUKEHHME >KUBBIX

1.30 OpPTraHU3MOB, pbIUard B Telle YEJOBEKa, BIMSHUE aTMOC(PEPHOTO NABJICHUS Ha JKUBOU
OpraHusM, IIJaBaHUE pbI0, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
CEHCMHUYECKHE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoticmea: CHUJOMETP, JaTYUKU I[OJIOKEHUS, pAacCTOSHUSA U
YCKOpPEHUS, AMHAMOMETD, OAIIUIIHUKY, PAKETHI, pblYar, IOJBUKHBIA U HEIIOABHKHBIN

1.31 | 0i0KH, HAKJIOHHAs! IUIOCKOCTh, IPOCThIE MEXAaHU3MbI B OBITY, COOOIIAOLINECS COCY/IbI,
YCTPOICTBO BOAOIPOBOJIA, THAPABIMUECKUI IIpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMETp, IX0JIOT, UCIOIb30BAHUE YIIBTPA3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHBIE TIOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHHS BELIECTBA.

2.1 Mogaenu  TBEPIOro, JKUAKOTO M ra3000pa3HOrO  COCTOSHMM — BEIECTBa.
Kpucrannuueckue u amop¢Hble Tena

29 JIBumxkeHne uvactul] BeniecTBa. CBsi3b CKOPOCTU JIBUYKEHUSI YACTHIl C TEMIEpPaTypoi.

' BpoyHoBckoe aBukenue, 1uddysus

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 | TemnnoBoe pacHIMpEeHUE U CKATHE

2.5 TennoBoe paBHOBECHE

r6 Buytpennss sneprusi. Pabota u teruionepenaya kak crocoObl H3MEHEHHs BHYTPEHHEH

’ SHEPruu

2.7 Bunp! Terionepenaun: TEmIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y elbHas TEIIOEMKOCTD:

25 o=am(ty-1)
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOro OanaHca:

2.9 Ql +Q2 -

2.10 | Hcnapenue u koHaeHcanus. MI3MeHeHre BHYTpEHHEN YHEPTUU B IIPOLIECCE UCIIAPEHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenpHas TeruioTa napooopasoanusi: L = Q/m

2.11 Brnaxxnocts Bo3myxa
IInaBneHne m xpucrtaymsauus. M3sMeHeHHEe BHYTPEHHEH SHEPrUM IPU IUIABICHUHU U
KPUCTAJIIN3aluu. Y 1ebHasl TEIJI0Ta IUIaBJICHU:
2.12 0
- m
)13 BHyTpeHHs 3Heprus cropaHusi TOILIMBA. Y AelbHAs TEIUIOTa CrOPaHUs TOIUIMBA: ¢ =
) O/m
2.14 | Tlpuauuns! padotsl TerioBbix asurateneii. KI1/] reroBoro asurarens
IIpaxmuueckue pabomul
N3mepenune ynenbHOM TEIUIOEMKOCTH METAUIMYECKOrOo ILWIMHAPA; KOJIUYeCcTBa
TEIUIOTHI, MOJY4YEHHOI'0 BOJAONH KOMHATHOW TeMmmepaTypbl (PMKCUPOBAHHON Macchl, B
515 | XOTOPYIO OmymeH HarpeThld LWINHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
' LWIMHIPOM, IIOCIIE OIYCKaHUsS €ro B BOJYy KOMHATHOM TEMIIEpPAaTypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO37YyXa; YAEJIBHON TEIUIOTHI IUIaBJIeHUs Jbla. VMccienoBanue n3MeHeHUs
TEeMIepaTypbl BOJABI TpPH pPA3IUYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA IIPH
CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJbIL; IPOLECCa UCTIaPEHUS
Du3zuueckue a61eHUs 8 npupode.: TOBEPXHOCTHOE HATSKEHUE U KAWJLISIPHbIE SIBJICHUS
2.16 | B mpupoae, Kpuctauibl B mpupoje, usinydenue CojHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl; 00pa3oBaHHE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticméa.: KalnWUISpbl, [PUMEPHl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17 | XUAKOCTHBIM TEPMOMETp, NAaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJIEHUSI IOMOB,
TMUTPOMETPBI, ICUXPOMETP, TapoBas TypOnHa, TBUTATENIb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBLIE ABJIEHUA
3.1 Onexrpuszanus Tei. J[Ba BUa dJIEKTPUUECKUX 3apsiioB
3.2 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
34 Onexktpuueckoe  moine. Hampsxk€HHOCTh  anmekTpuueckoro  moss.  [IpuHuun
' CYIEPHO3UILINH NEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn  osnexktpuueckux  3apsgoB. JlelicTBHME — DIEKTPUYECKOrO  IOJISL  HA
’ aNeKTpuyecKkue 3apsiabl. [[pOBOJHUKN U IUANEKTPUKH
IlocTosHHBIN 2nekTpuuecKuid TOK. JleficTBus »snexTpudeckoro Toka. Cuina ToKa.
3.6 | Hampsxenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE ANEKTPUUYECKOE CONIPOTUBIICHHE:
' R =pl/S
3.8 3axon OMa a1 yyacTka iekrpudeckon nenu: I = U/R
ITocnenoBarenbHOE COCTMHEHHUE IPOBOAHUKOB:
39

I, =1, U=U,+U,: R=R +R,




[TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COMPOTUBIICHHUS:

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

Fl

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10 | PaGora 1 MOIIHOCTH dIEKTpUUecKoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0-1 7 Rt
312 OnbiT Opcrena. MarHuTHOE 10JI€ MPAMOrO MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKIIAN
3.13 | MarauTHOE I10JIe IOCTOSTHHOIO MarunTa. B3anmMoeicTBre ITOCTOSHHBIX MarHUTOB
3.14 | JleiicTBUE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue aneKTpoMaraiuTHoM uHAYKIMU. [IpaBuio Jlenua
Ipakmuueckue pabomol
N3mepeHue 37eKTpUYecKoro CONMPOTHUBIICHHS PE3UCTOPA; MOIIHOCTH AJICKTPHUYECKOTO
TOKa; pabOThI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, BO3HUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HAMPSHKEHHUST Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTHU CONPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, IUIOMIAM €ro IOMEPEYHOr0 CEUEHUS U  YJEIbHOTO
COTPOTHUBIICHUS.
[IpoBepka mpaBwia Uil SIEKTPUUYECKOTO HAIPSDHKEHUS TIPH  TOCIEA0BATEILHOM
COCIMHCHUH TPOBOJAHUKOB, TMpaBWJia IS CHJIBI 3JEKTPUYECKOIO TOKa IIPHU
napayiebHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6leHUs 6 npupode. DICKTPUUECKHUE SBICHHS B aTrMmocdepe,
3.17 | DNEeKTPUYECTBO KUBBIX OPTaHM3MOB, MArHUTHOE ToJie 3eMiH, Apeiid MOII0COB, POJb
MarHUTHOTO TOJIA JUIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKON  DHEPruu, DIEKTPOOCBETHUTENbHbIE MPUOOPHI, HarpeBaTelbHbIC
' ANEKTPONPUOOpHl  (TIPUMEPHI), DJIEKTPUUECKHE TPEIOXPAHUTENH, JJICKTPOMATHUT,
AJIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 | DOnextpomarHuTHBIE BOJHBEIL. [lIKkana 31€KTpOMAarHUTHBIX BOJIH
3.20 | JlyueBas moznenb cBeta. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETa
3.21 | 3axoHn oTpaxeHnus cera. [lnockoe 3epkano
3.22 | IIpenomieHue cBeTa. 3aKOH MPETOMIICHHS CBETA
3.23 | Jlucnepcus cBeTa
394 JIunza. Xon nydeit B tuH3e. @OKycHOE paccTOAHHUE JIMH3bL. ONTUYecKasl Cuiia JIUH3bL:
' D=1/F
3.25 | TI'nma3 kak ontudeckas cucreMa. Onruyeckue npubopsl
396 Ipaxmuueckue pabomol

W3mepenue ontuueckoil cuibl coOuparonie JHMH3BL, (OKYCHOTO pPAacCTOSHUS




cobuparomeld JUH3BI (IO CBOMCTBY pPaBEHCTBA Pa3MEpPOB MpPEAMETa M H300paKEHUS,
KOTJIa PEIMET PACIIOJIOKEH B IBOMHOM (POKYyCe), [IOKa3aTelIsk IPEIOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTBa M300pa)KeHUs, OJYYCHHOTO C IMIOMOIIBIO COOMpArOIIen
JIMH3BI; U3MEHEHUsT (DOKYCHOT'O PACCTOSHUS JIBYX CJIOXCHHBIX JIMH3; 3aBUCUMOCTH yTJja
MIPEJIOMJICHHUSI CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3AYX — CTEKIIO»

Dusuueckue s6/1eHUS 8 npupode.‘ 3aTMCHU A COJIHLIa u .HYHBI, OBCTa TCJI, OIITHYCCKHUC

3.27
sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPaK)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOT, (HoToaIapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbga-u O6era-pacnaaa
4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Moaens aroma
4.3 CocrtaB aToMHOTO0 sigpa. M30TombI
4.4 | llepuon monypacnaaa aTOMHBIX sii€p
4.5 | SlnepHble peakiuu. 3aKOHBI COXpAHEHHS 3apsI0BOTO U MACCOBOTO YHCET
Qu3zuueckue s61eHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6 | Iny4d, paMOaKTUBHOE M3JIy4YCHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PaTMOAKTUBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUAYAIbHBIM J03UMETp, Kamepa

BI/IJII)COHa, AACPpHad SOHEPreTuKa
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