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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmmMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepxkaHue mnporpaMMbl IO (PU3MKE HANPABICHO HA YAOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydvaromuxcd. B mnporpamme mno (u3uke  yYUTHIBAIOTCSA
BO3MOXKHOCTH Y4yeOHOro mpenMera B peanusanuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHbIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1O Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAEpPKaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOUIHM YYUTEIIO B CO31aHUU pabouell mporpaMMel 10 y4eOHOMY MpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0rnel, acTpOHOMHEN U pu3nuecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpA, MPEIOCTABISIET HAauOojee sSCHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

Wzyuyenne ¢u3ukun Ha YriayOJIEHHOM YpOBHE MIpeIIojiaraeT YBEpEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTEPU3YOLIIUIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4HO OOBSACHATDH SIBICHHUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIECOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOrO 001Iero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenMera «Dusuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHON pelICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu u3zydenust GU3MKU Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromMXcsi K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUH TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHBIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3MKKU AJI1 Pa3BUTHS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

¢opMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yUYEHUI0O (U3UKH Ha
yTIIyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a/1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLIIX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3BI U MPEAiarath dKCIEPUMEHTATbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETAUs U
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha uzyuenue ¢usuku (yrinyOonEéHHbINA ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPY:KAOLIEr0 MUPa.

®duzrka — Hayka O mpupoje. SBineHus npupoiabl (3AEMEHTHI COJEpKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenUUMHBL. PasmepHocTh. EnuHUIBI (U3HYECKUX BETUYMH.
N3mepenne @uanyeckux Beau4MH. OTanoHbl. Pusmueckue npubopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyaa npu padbore ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIBI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH HU3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro apieHus. Onucanue (U3NUeCKUX SBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jemoncmpayuu.

MexaHnnueckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

®duznueckre TpUOOPHl U MPOIEAYpa MPSMBIX HW3MEPECHUNM aHAJIOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue momanu u o0bEMa. MeTo najneTku.

N3mepenue BpeMeHHU.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psAaoB.

[IpoBeneHne HcCCIENOBAHUSA IO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH ITOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne uactul BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTULl C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddys3us. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HaOnronenue sBiaeHuit, OObACHSIOMMNXCS MPUTHKEHUEM WM OTTAIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBHOKYILUXCS MMapajIesbHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHUsSI Ten. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lnoTHocTh BemiecTBa. CBsi3b IIJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONIbXKEHUST M TPEHUE IOKOs, BSA3ZKOE TpEeHHE. TpeHue B NpUpoae U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.

HaGmronenue siBneHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc M0 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnsie padomul u onvimol.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHA OpyCKa WM IIapuKa I10
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS U XapaKTepa CONPHUKACAIOLIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJIeHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KECHHUS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aAymHON o0onouku 3emud. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cllOBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue niaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie padomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyX EHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Wid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsA phluara K OJOKY. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprus. KuHeTmueckas U TOTEHIMAbHAsT SHEPTHUS.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/l moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3yueHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

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



Mopnenn TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSSHUM BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBM)KEHHMSI 4acTULl. TemneparypHble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepeaayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuectBo TemnoTel. YenbHas TEMJIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
naBieHUsA. HachlleHHBIN M HEHACBIIICHHBIN T1ap. BiaxxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TernoBbix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple JABUTATEIM M 3alllATa OKPYXKArIIEHd cpeapl. TemnnoBble MOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI U NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauuBaHusi U
KaNMWUISIPHBIX SIBIICHUU.

Habnrogenue TemioBoro paciiupeHus Tem.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HarpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna naMepeHus TeMiepaTyphl.

Bune! Teruionepenayn.

OxJtaXkieHue Ipyu COBEPLIEHUH pPadOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELECTB.

HaOmronenne kuneuus.



Habnrogenue nocTossHCTBa TEMITEPATYPhI MPH TIIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TPUTSHKCHHUS.

OMnbITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl IPU MOMOLIH KUJKOCTHOTO TEPMOMETpPA U JaTYUKA
TEMIIEpaTyphI.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBlieHUs BO3yXa B OaJUIOHE IIITPULIA.

HccnenoBanre 3aBUCHMMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[TpoBepka runoresbl JMHEWHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenue wW3MEHEHHs BHYTPEHHEH SHEpruu Tejla B pe3yJibTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEINIOOOMEHA TPU CMEIIMBAHUH XOJIOIHOM U TOpsiUeit
BOJBI.

Omnpenenenre KoJIMYECTBA TEIUIOTHI, MOIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HArpeTbIM METaJNIMYECKUM LIMITUHIPOM.

OmnpeneneHre MOIIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HproToHa-Prxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazges 7. diaekTpudyeckue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTtpuzanus Tenl. J[Ba poaa sieKkTpuueckux 3apsigoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH 3iieKTpudeckoro mnoiis. IlpuHnmn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3IEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHHKHM, HHMAJIEKTPUKA M IOJIYNPOBOJHHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cTOYHMKY TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIuioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B METAIIAX, )KUJAKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHDKEeHUE. AMIIEpMETp
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE MPOBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BeliecTBa. 3akoH Oma s yyactka nenu. [locienoBarenbHoe u



napasuielibHoe coeuHeHne mpoBOAHUKOB. D/]C B 1lenM MOCTOSHHOTO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
noyne. MarautHoe mone 3eMIM M €ro 3HAauYeHWe sl KU3HU Ha 3emuie. OnbIT
Opcrena. MarHutHoe noje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HalpaBiIeHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIIEKTPOABUTATENENM B TEXHUYECKUMX YCTPOMCTBAX M HA
TPaHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
npo0JIeMbl SHEPreTUKU. TOIITMBHBIC SJIEMEHTBI U 3JIEKTPOMOOMIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaThiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIEpMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.

MoaennpoBaHue MarHUTHBIX ITOJIEN MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnpIThl 1O HAOMIONEHUIO JIIEKTPU3AIUMU T MPU CONPUKOCHOBEHUH H
WHIYKIHUEN.

HUccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO IO HA NPOBOAHUKUA U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. HAa PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue yI1eapHOT0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka TmpaBujiia CIOKEHHS HANpsSHKEHUH TMpU  MOCIEA0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jid CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I MOJTHOM LENN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEMHEHHBIX JIEMEHTOB (JIaMIIbI
HaKaJIMBAHMS WJIN MTOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UcTop.

OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Onpenenenue KII/I HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO TOJISl MOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue necTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJIEHCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJi€HUS TOKA B KaTyIIKE W OT HaJu4us
(OTCyTCTBUS) CEpACUHUKA B KaTyIIKE.

N3yuyenue aeicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl MO UCCJIENOBAHHUIO SIBJIEHUA 3JEKTPOMArHUTHOM  MHAYKIMUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KJIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
otrcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUSI.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, MPOEKIIUKU BEKTOpa. Pannyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NIEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHOTO mMagenus. OnelTel I anmuies.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO TYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBkeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]T
Y 4acToTa o0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN Cyneprno3uiun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BHMyKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTH M MEpETPy3KHU.

PaBHoBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmmnyinbsce Tena. U3Menenue umnynsca. IMnynsc cuitbl. Ypyroe u HEynpyroe
B3aUMOJICHCTBUE. 3aKOHbI U3MEHEHUS M COXPAHEHUS UMIyJibca. PeakTuBHOE
JIBIDKCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNpPYTrOCTH,
TpeHusi. CBs3b dHEprun U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPAHECHUS
MEXaHHYECKOM YHEPTUH.

Jlemoncmpayuu.



Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepeHne ckopoCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSI.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUSI.

HabGnronenue nBM>KEHMS Tela IO OKPYKHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaGmronenue paBHOBeCHs TeJl, CBOOOHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICUCTBUM TEIL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIYJIbCca MPU YIIPYTOM B3aHUMOJICHCTBUH.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa W JalIbHEMIIEro pPaBHOMEPHOIO
JBIDKCHUS IApUKA WA TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBHXKEHUHU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanuie IBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThI CHIBI TPEHUS MPU PABHOMEPHOM JABMKEHHUH TeJa MO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Brinysxnennbie konedanus. Pezonanc.

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

Mexannueckue BoJIHBL. [IpoponbHble W momepedyHble BoHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMH]pa3zByk u yabTpasByk. Hcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOnronenne kosjeO0aHMii Tel MO JOEUCTBHEM CHIBI TSKECTU Y CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOGmroienre BeIHYKICHHBIX KOJIeOaHWM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pEe30HaHC.

Jlabopamopnsie pabomel u onvimel.

OrnpeneneHue 4acTOThl U MEPUO/Ia KoJieOaHUM MaTEMaTUUECKOTO MasTHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuofa KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Pa3znen 10. D1eKTPOMATHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DIleKTpoMarauTHas npupoja cBera. CKOpocTh cBeTa. BonHOBBIE CBOKCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomel u onvimel.

N3ydeHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIIBHOTO
tenedoHa.

[IpoBeeHue OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pasznen 11. CBeToBbIE ABJICHHS.

JlydyeBass MoJienb CBeTa W TeOMETpUYecKas onTuka. VICTOYHHMKH CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n3zo00paxeHuw,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akOH MpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHre MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoeHue
n3o0pakeHuit, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bi30pyKoCTh U TAIBHO30PKOCT.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HbtoroHa. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

IIpssmonuHeHOe pacipOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenne n300pakeHUH B IJIOCKOM 3epKale.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIIEH JIMH3E.

[Tommydenue n300pakeHUid ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomyyenue O6emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUs CBETOBOIO Jiyda OT yIJa
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUs CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (QOKYCHOrO pPacCTOSHUA M ONTHYECKOW CHIIBI COOMparomiei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 10 BOCHPUSTHIO LIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdpopna m mianerapHas Mozenb atoma. Mogens aroma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. Ilepuoa monypacnaga aToMHbBIX siaep. JlercTBrue paauOakTHBHBIX
U3JTy4EHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHCEI.
DHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprum ConHia U 3BE3A. SaepHas sHepreTuka.
DKOJIOrM4ecKHe MpoOJIeMBbI sIIEPHON SHEPTeTUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TOTJIONIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnsie pabomel u onvimel.

Hab6nrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(o potorpadusim).

W3mepenne paainoakTUBHOTO (oOHA.

IToBTOPUTEIBLHO-00001HAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0OMINI MOTYJIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



Ipy UW3YYEHUU BCero Kypca (u3ukm yriayOiaEHHOTO YpOBHS, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B mpomecce wu3ydeHHss AAaHHOTO MOIYJSL PEATU3YIOTCS W TOJyYaroT
JaNbHEWIee pa3BUTHE Y4YeOHBbIC JCHCTBHUS, OOCECIEUMBAONINE JOCTHKCHHE
NPEIMETHBIX ¥ METalpEeIMETHBIX pe3ylbTaTOB OO0yuYeHHUs, (QOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHU HAa OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOPMOI  OCBOEGHUS MOJYJIA SBISIETCS MPAKTHUKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUEe PA3HbIX Pa3JieiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI U OMBITHI U3
MEepPeYHEeH K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHHPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusi MO €CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH), B TOM 4YHCIIC 3aJaHUil C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNIIOBEIMU WU MHAWBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUYMBATHCS
MPOBEICHUEM JHArHOCTUYECKON pabOThl 3a Kypc (DU3UKMU YTITyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3yibTaThl BBIMOJTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTEIICHh TOTOBHOCTH O0YYarOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus GU3MKU HA YPOBHE OCHOBHOT'O 00IIero oO0pa3oBaHUs
y oOyyatomerocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJAEHUHU 00IIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUSTUE ICTETUYECKUX KaueCTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI;

OpUEHTalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HaHHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWiI O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa Pe(IIEKCHH, TPU3HAHNE CBOETO MpaBa Ha OLIHOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEJICTBUM VTSI OKPYKAIOIIEH Cpeibl;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUZMEHANOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUN (HOPMYITUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IJIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETEHUH HOBBIX (DU3NYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATHBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHblEe  y4eOHble  JEWUCTBUA,  PETYJSTUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKNA OOBEKTOB (SBJICHUI),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTpPUBaEeMbIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHM, BBIJBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KaK MUCCIIEA0BATEIHCKUI HHCTPYMEHT NTO3HAHMUS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(MOPMAIINIO, TTOYYCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEITOJIOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPHPETHUPOBATH HHPOpPMAIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yUHUTENIeM UIH CHOPMYITUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MpEICTaBICHUS
nHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U TPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl U BBHICKA3bIBATh
UJIEM, HAILICJICHHbIE HAa pELICHUE 3a/Jayd U NOJAJEp>KaHHe OJaroenareIbHOCTH
OOIICHHS,

COTIOCTABJISITh CBOM CYXKJICHHS C CYyKACHUSMH JPYIMX YYACTHHKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD 1EJIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JCUCTBUS T10
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWHHUPYS CBOM NEHCTBUA C JOPYTMMH WiECHAMHU
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOMUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHEC PEIICHUSI B TPYIIIC, MPUHATHAC PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pElIeHUS (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlu{ U TIpejiarath IiaH €€ n3MCHCHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3UYECKOr0 HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus ¢ 7 Kiacce npeaMeTHbIC pe3yIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSl YMEHUI:



WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XMMHUYCCKHUE SBIICHUS, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIUHEIHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE [IBUXKECHHE, WHEpLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KHUBOW W HEKHMBOW MPUPOJE, NEUCTBUE CUI TSKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHuEe PbIO, pblYary B TEJE YeOBEKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIECTBEHHbIC CBONCTBA (TPU3HAKU)
(bU3NYECKUX SBJICHHUI;

OMUCHIBATh M3YyYCHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
bu3ndecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIKOCTH, BHITAIKUBAIOIIAS CHUJIA, MEXaHUYECKAs
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCTIOJIB3YEMbIX BEIWYUH, WX
o0O3HaueHUs W EeAUHUII (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMH BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBuJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAXKECHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;



OOBSCHATH (PU3UYECKHUE SIBICHUSA, IPOILECCHl U CBOWMCTBA TEJ, B TOM YHCIIEC B
KOHTEKCTE CHUTyalluid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, MU pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyKXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3ydaeMbIM TeMaM Kypca
bu3uKy, BRIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
U GopMyJI, CBSI3BIBAIOMINX (DU3UUECKUE BETUYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISTH HEJJOCTAIOIINE UITH U30BITOYHBIC TaHHBIE,
O00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHUs MU Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYCHHOMN NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PEIIUTH IMTPH MTOMOIIIH (HU3HUECKUAX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCIIEIOBAaHMSI  PACIIO3HABAaTh  MPOBEPSIEMOE  MPEANoiokKeHHe  (TUIOTe3y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3YyJIbTAT;

MIPOBOIUTH OTIBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (HU3HUECKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
U3MEHEHHUE CKOPOCTH IIPH B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUs KUAKOCThIO U
ra3oM, TMpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANOJIOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

OPOBOAMUTH TPSIMbIE M KOCBEHHBbIE H3MEpeHUs (PU3MUECKUX BEITUYHUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tella, CUila, TEMIEepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeNa, CUjla TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
(bukcupoBaTh NMOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUHHBI C
MIOMOIIBIO YCPEAHEHHUS PE3yIbTaTOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

IPOBOJANTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKux BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYLIETOCs Tela OT
BPEMEHH JBWKECHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JABJIEHUS1, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAX CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT yIJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUM TJIaBaHUs TEN, YCIOBHUM paBHOBECHSI phlyara U OJIOKOB):
COBMECTHO ¢ yuutTenaeM GOpMYIUpOBaTh 3aJadyy M THUIOTE3y HCCIEIOBaHUS,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOMoaTh IMpaBWJa TEXHUKH O€30MacHOro Tpyna mpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, IUHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUN TIpecc, CHQOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB MpHU
peleHny yueOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJIEIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHbIE MaTEpHalbl, PECYpPChl CETH
WuTepuer, BmaneTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIUU (HU3HUUYECKOTO COJEPKaHMS, B TOM YHUCIE



myOJMYHO JeNlaTh KpaTKUE COOONICHHS O pe3yibTaTaxX MPOEKTOB WIIA YUEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN TOHSITUWHBIN
anmapar Kypca (GU3UKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIIHNCH;

IpU BBINOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHHUM paclpeiesTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMu, CJICAUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JESATENbHOCTh T[PYIIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIIUX.

K koHI1ly 00yueHus ¢ 8 knacce npeIMeTHbIE PE3YyJIbTAThI HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBHIIIEHHBIA W HEHACBHIMICHHBIA Map, CHOCOObI M3MEHEHHS
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKHM 3apsAl, HPOBOJHHKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelleHny YYeOHbIX U IPAKTUYECKUX 3aay;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyUYEHHUE), TEIUIOBbIE TOTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IIPOBOJTHUK C TOKOM) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JIEMOHCTPUPYIOIIMX TaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIpHBIE SIBICHUS B MPUPOJE, KPUCTAIBI B mpupoje, uznydyenue ColHIla,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSIHWE), TPU STOM IEPEBOJAUTh NPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCIATh CYIIICCTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, HCHOIB3YS
buznyeckue BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTb BEIECTBA, YAEJIbHAS TEIUIOTAa IUJIABJICHUS,
yAenabHas TEIJIOTa MNapooOpa3oBaHUs, YJeNbHas TEIUIOTa CropaHusl TOIUIMBA,
KOA(Q(QUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HaIpsbKeHUE, CONpPOTUBJICHUE MpoBoAHUKa, J/JC B 1enu MOCTOSHHOTO TOKa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMbBIX BEJWYUH, MX O0O03HAYEHUS W E€AUHUIBI (U3UYECKUX BEIMYMH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIMUYHMHY C JAPYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUs JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KyJioHa, IpUHIUIT CyNIEPIIO3UIIUM SJICKTPUUYECKUX MOJIeH, 3akoH OMa JJ1s yyacTKa
uenu, npasuia Kupxroda, 3akon Oma s nmonHoi uenw, 3akoH xoyns-Jlenna,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3IvvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABJICHUN, MPUMEHATh PU3NUYECKUE MOJICIIU Ji1 O0BICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHCJE TPEOYIOIIMEe YHUCIEHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3MUECKUX BEJMYMH, IPU ATOM BBIOMpATH aICKBaTHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
(buU3nYeCKUX SIBICHUN, (GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadd (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYUHBI,
3alUChIBaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIINE UM M30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3ajiad, MPOBOJAUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHUsl W Pacuy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPo0OJIeMbl, KOTOPbIE MOKHO PEIITUTH MPH MTOMOIIH (PU3HIECKUX
METO/IOB, W TMpeJyiaraTb OPHUEHTUPOBOYHBIN CIMOCOO pElIeHHsl, B OMHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHEe  (THUIOTE3Y),
WHTEPIIPETUPOBATH MOTYUYECHHBIN pE3yJIbTarT;



MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTH IaBJICHHUSA BO3JIyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarollel (MOTJIOMIAOIe) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATypbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALMS TNl M B3aMMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OpMYIHpOBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIO/CHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpPEHUs, (PUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUH U3MEPEHUHN U OLIEHUBATh MOIPEUTHOCTh U3MEPEHMUIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHUCHUMOCTEH (PU3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT ero oO0néMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOUIET0 Yepe3 MPOBOJAHHMK, OT HAmNpsHKEHUS Ha TPOBOJHHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMyIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HMCCIIEOBAaHHE, CaMOCTOATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYIO YCTAHOBKY C WCIOJB30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coO0aTh MpaBwmiia Oe30macHOro TpyJa mpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMUECKHX MPOLIECCOB € ONOPOM HA UX ONUCAaHUsI (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOUHa, aMIIepMETpP, BOJIBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTETH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIONb3ys 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXEMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, JBUIaTeilb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
JIEMEHTOB JIEKTPUYECKUX LIETIEH, UCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  HM3MEPUTEIBHBIX  NpPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB MIPU PEIICHNUN YUEOHO-IIPAKTUUECKUX 3a7ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
Oe3omacHOCTH IpU oOpallleHuu ¢ npudopaMu U TEXHHUYECKUMH YCTPOWCTBAaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHMS JIOTIOJHUTENBHBIX HMCTOYHUKOB BBIIEIATh MHGPOpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WnuTepHer, BianeTe NpuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHuUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJIMYHO  MPEICTaBIATh  PE3yJbTaThl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN ammapaT Kypca (pu3uKu, COnpOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEJOBAHUN (PU3MUECKHUX IMPOILIECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA B I€ATEIBHOCTD TPYIIIbI, BEICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJECHCTBHE, MPOSBISAS TOTOBHOCTh  Pa3peliarh
KOH(DJIUKTBHI.

K kony oOyuenus ¢ 9 knacce npeiMeTHbIE PE3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBW)KCHUSA, HEBECOMOCTb U IIEPErPYy3KH, LEHTP THKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pPa3ByK M YJIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSI M TMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEHHsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIUYECKUN
A3bIK (PU3UKHU IPU PELLICHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iIuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE T,
paBHOBECHE MAaTEpUaJIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBJKEHUE  (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTPAHEHUE M OTpaKEHUE
3ByKa, uHTEepdepeHus u qudpaxiys BOJH), MPSIMOJIUHEHHOE pacpOCTpaHEHHUE,
OTpaX€HUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3IIy4YEHHs) 10 ONHUCAHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YUECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
mMupe (B TOM uucie (pU3MUECKHE SBJICHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOAE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbIN paJuOaKTUBHBIA (OH, KOCMHMYECKHE Jy4yH, paIUOAKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHHS, HCIOJb3YS
¢usznyeckue BENWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMElIeHUEe MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIIMATbHAS SHEPTHUS CKATOU MPY>KUHBI,
KUHETUYECKasi DHEPIus, IOJIHAS MEXaHWYEeCKas HHEprus, MepuoJ M YacToTa
KoJIe0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMMCAHUH MIPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICH UCIIOJIb3YEMBbIX
BEJIMYMH, X 0003HAYEHUS U €AMHULIBI PU3NYECKUX BETUYHUH, HAXOAUTH (HOPMYJIbI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO0 BETMUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE ABIICHUS U MPOLIECCHI, UCTIONb3Y S
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHHETHUECKON SHepruM, 3akoH ['yka, 3akoH
bepHymim, 3aKOHBI OTPaKEHUSI M MPEIIOMIICHUS CBETa, (POPMYIy TOHKOM JHH3BI,
IUTAHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pa3nnyaTth CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEaTbHBIX OOBEKTOB, MPOILIECCOB M SIBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIICEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs YUeOHBIX 3a1a4;

OOBACHATh (PU3NYECKHUE SIBICHUSA, TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalldidi MPaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIHe YHUCICHHOTO OIEHUBAHUS
XapaKTEepHBIX 3HAYEHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BBIOMPATH aJI€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIBISATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAaUBaTh
JIOTUYECKYIO0 LEMOYKY PaCCyXAEHUW M3 2—3 IIaroB € OMOpPOM Ha M3YUYCHHBIE
CBOICTBA (pU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacyE€THBIE 3aj]aud M0 M3yYyaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMUYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE pEIICHUE 3a/1a4H, BBISBIISTH HEJOCTAIOIINE UITH N30BITOYHBIC TaHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHHs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAJINM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOoOPa30BaHUsI U PaCUETHI,
OLICHWBATh PEATMCTUYHOCTh TOTYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYMHBI, MOJYYCHHON MpPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh IPU MOMOIIU (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OLICHMBATh MPABWJILHOCTH MOPSAKA MPOBEICHUS UCCIEI0BAHUS, HHTEPIIPETUPOBATh
MIOJTyYEHHBIN pe3yJIbTarT;

IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TenN (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHUs UMITyJbCa, JACHCTBUE 3aKOHA bepHYJIM UM BO3HHKHOBEHHE



NOIBEMHONM CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KoJeOaHUW MPY>KMHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIIEKTP, U3yUEHHUE CBOICTB M300pa)K€HMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl IpeaMeTa B coOuparoule JiMH3e, HaONIOJICEHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynpoBaTh poBepsieMoe
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyJoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeaHee 3HaYCHUE U3MEPSEMON BETMYUHBI M OTIPEIEIISiS IOTPEITHOCTh PE3YIbTATOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP cr1oco0a u3MepeHus (M3MEPUTETHLHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
¥ YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
NaJCHUS, )KECTKOCTh MPY>KUHBI, KO3PPHUIIMEHT TPEHUS CKOTBKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa W TEPHOA KOJCOAHW MaTeMaTH4YeCKOro U
OPYKUHHOTO MAasTHUKOB, (DOKYCHOE paccTOsiHuE coOuparomed JuH3bl U e
ONTUYECKass CHUJIa, PaJUOAaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(pOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA M3MEPEHUs, IUIAHHUPOBATH
U3MEpPEHHs, CaMOCTOSTEIbHO COOMpaTh JKCIEPUMEHTAJbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI U aHAIU3UPOBATH IOJyUYECHHBIE DPE3YJIbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIECOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBUXEHHH O€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoyieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJIeHHE YCKOPEHUs CBOOOIAHOIO NAaJCHUS, HCCIEJOBaHHE
W3MEHEHHUSI BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH yTIJia
OTpaKEeHUs CBETA OT yrJa MajeHHsI, yIiia IPEeTOMIICHHUS OT yTIJia MaJeHUsI CBETOBOTO
Jdy4a, UCCIEIOBAaHUE TPEKOB: M3MEPEHHUE YHEPTUH YACTHIIHI IO TOPMO3HOMY ITYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpOBaTh 3a7ady U TUTIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTaHOBKY, TMPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3MYECKUX BEJIUMYMH B BMJE TaOMUL M TrpaduKOB, OLIEHHWBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

cobmoaaTe mpaBuia 0Oe€30macHOro Tpylaa mnpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPUHUMUIIBI IEUCTBUS U3YUEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C ONOPOM Ha UX ONMHUCAHMS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
busznyeckux  SABIEHUN W HEoOXoauMble  (U3HUECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
n300pakeHUH B MJIOCKOM 3€pKajie U coOuparomien JuH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
OTOM TPAaMOTHO HCIOJb30BaTh WM3yYEHHBIM NOHATUHHBIA aImapar u3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEH ayJAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAI0LIEro Mupa
11 ®dusnka — HayKa O MPUPOJIE 2
1.2 OU3NYECKUE BETUYUHBI 4
1.3 EctecTBeHHO-HaY4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Pasnen 2. [leppoHayanbHble CBeJ¢HHSA O CTPOCHHMH BeleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBU>KeHMEe U B3aUMOJEHCTBHE YaCTHUII 4 5
' BEIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazneny 7
Pa3nen 3. /IBu:xkeHue u B3aumMo/ieiicTBUE TeJl
3.1 Mexanuveckoe IBHXEHHE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bunpe! cun 15
Hroro mo pasneny 34

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 HCI)’ICTBITI.G KUJIKOCTH U Tra3a Ha 12 3
NOrpy>KEHHOE B HUX TEJIO
Utoro no pazneny 28
Paznea 5. PaGora n MoIHOCTDH. JHeprus
51 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHudecKkas SHePTHs 5
Wroro mo paszneny 19
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIITNIT MOTYJTh 6
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgea 1. TermioBble iBJICHUSA
11 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYecKue 3apsapl. 3apsHKeHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 ONeKTpOMarHuTHAsE MHIYKIIUS 7 1
Hroro no paszneny 58
Paspnen 3. IloBTopuTenbHO-00001a01IMIE MOAYIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOYITH 5
Hroro mo pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHH4YeCKOe IBHYKEHUE B CITOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumonetictBue Ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Wroro mo pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 Mexannueckre KoieOaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

6

Pasgen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIun3bl 1 onTHYecKue TPUOOPHI
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP




Hroro no pazneny

Pa3gen 5. KBanToBbIe IBJICHUSA

16

5.1 Henyckanue v normioueHue cBera aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Uroro no pazneny 16
Paznea 6. [loBTopuTtenbH0-00001a101MIi MOAYJIb
6.1 Mexanuueckue sBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0TNIT MOYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (moBTOPUTENHHO-0000IAOIINIA MO/TYJIb)
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- 1 1
' 0000IIAIOIUI MOLYJIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINN MOTYITb 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Kourpoasubie  IIpakruueckue
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — HayKa 0 npupoe. ABineHus 1
HPUPO/IbI
2 Ou3nyecKue sIBICHUS 1
®usnyecKkue BeMYruHbl. Pa3MepHOCTD.
3 ®uznueckue npudopsl. Ilorpemnoctu npu 1
HPSIMBIX U3MEPEHUAX
4 Ypok-uccnenosanue "M3mepeHue TMHENHBIX 1 1
pa3MepoB TeJ U MPOMEKYTKOB BpeMeHH"
5 JlaGopatopHas pabota "HU3mepenue o6béma 1 1
KUAKOCTU U TBEPAOTO Tena"
5 JlaGopaTtopHast pabota "Onpeznenenue 1 1
pa3mepoB MajbIx Tei. Metos psiioB”
7 MeTtobl Hay4yHOrO nI03HaHMs. Onucanue 1
(bu3nUecKUX SBICHHUH ¢ OMOLIBIO MOJAETIEH
VYpok-uccnenosanue "[IpoBepka runoTess:
8 JAJIBHOCTH MOJIETA HIapUKa, MYIEHHOTO 1 1
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"
Ctpoenue BemiecTBa. ONbITHI,
9 JI0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE 1

BCIICCTBA




10

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PSIJIOB (C MCITOJIb30BaHHEM

dotorpadmuii)"

11

Ypok-uccnenoranue "Habmonenne
TEIUIOBOTO pacHIMpeHus ra30B. OMbITH IO
0OHapyKEHUIO JEHCTBUS CUJT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBuxkenne gactuil Bemiecta. Auddysus.
bpoyHOBCKOE IBHKEHUE
VYpok-uccnenosanue "Habmroaenue u
00BsicHEeHHE OPOYHOBCKOTO TBUKCHHUS U
mubdyzun"

BzaumoaeiicTBre YacTHIl BEIIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

16

17

ArperatHbie COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHBIX COCTOSTHUNA BOIBI
Mexanunueckoe apuxenue. [1ys,
TPAeKTOPUs, IEPEMEILICHUE

PaBHOMEpHOE U HEPAaBHOMEPHOE JBUIKEHUE.
CxkopocTb

18

HaxoxaeHne cKopocTH, IyTH U BPEMEHU
TP PAaBHOMEPHOM IPSIMOJINHEMHOM
JBHKEHUH

19

20

JlaGopatopHas pabota "OnpezneneHue
CKOpPOCTH PaBHOMEPHOTO JIBHKEHUA"

I'paduku npsMOIMHEHHOTO PABHOMEPHOTO
JBUKECHHUS




Pemenue 3amau no reme "Pacuer cpenneit

21 "
CKOPOCTH
JlaboparopHas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUs OpycKa HITn
IapyuKa Mo HaKJIOHHOM TIOCKoCTH"

23 OTHOCUTENBLHOCTH ABMKEHUS. ClI0KeHNE
CKOPOCTEH MpH MapajuieIbHOM JIBHYKCHUH
[Tomydenue u ananus rpaduKkoB

24 3aBUCHUMOCTH IIYTH U CKOPOCTHU JIBUKECHHUS OT
BpEMEHU
Pemenue rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHOMepHOE NpSIMOIMHENHOE
IBHKeHHne"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopenicTBue Ten Kak npuurMHa

97 M3MEHEHHUs CKOpocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJa MPH MOCTYMATEIbHOM
JIBOKCHUN

)8 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aMMOJICHCTBHIO Tea"

29 II1oTHOCTE BelecTBa

30 JlaGopatopHas pabota "OnpezneneHue
MJIOTHOCTH TBEpAOTO Tena"

31 Pemenne 3amau mo teme "Macca Tea.
II;moTHOCTE BemecTBa"

39 Cwmecu u cruiaBbl. [ToBepxHOCTHAS U

JINHEHAS IJIOTHOCTE




[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
"®duzruka — HayKa 0 IPUPO/IE.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJIEKYJISPHOM CTPOSHUHU BEIIECTBA.
Mexanuka"

KonTtponbHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauanabHbIe
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOoeHUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune tarorenus. Cujia TSHKECTH
36 N3o0pakenue cwi. Pemenue 3amad mo reme
"OnpenesneHue CUuibl TxKeCTH"

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. Usmepenue cuit. Jlunamomerp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHHUs CKOPOCTH NP B3aUMOICHCTBUU
Ten"

40 Pemenue 3amau mo teme "Cua ynpyrocTH.
Bec tena"

JlaGopaTtopHas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aeopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cui. PaBHonelcTByoIIas cuia

44 Pemrenne 3agau mmo Teme "CloKeHHUE CHUIL.

PaBHopelicTByromas cuia"




Pemenne 3agaua mo reme "B3aumoneiicteue

45 tes. Cuiibl B MexaHuke"
Pemenune 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT IIJIOLIA/IM CONPUKOCHOBEHUS"
JlaboparopHnas paboTa "OnBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHIIBI

47 TPEHHS CKOJIbKEHUS OT CUJIbI JIaBJIICHUS U
XapakTepa CONPUKACAIOITUXCS
noBepxHocrei"”

48 Pemenue 3agad mo reMme "B3aumoneictaue
ten. Cuisl B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zanMonaencTBue Ten"

50 JlaBieHne TBEPIBIX TEI

51 Ypok-skcniepumenT "CrocoOsl onpeaeneHus
JIaBJIeHUs TBepJOoro Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackans

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocraTuyeckuii napagokc

57 Ypok-nipoekT "M3ydeHne cooomarnmxcs

cocy0B"




Ypoxk-koudepenuus "[‘uapaparnueckue

58 "
MEXaHU3MBbI

59 Hcnonp3oBanue BRICOKUX JaBJICHUMN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenwne 3agau o teme "JlaBinenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHHBL €€
CYILIECTBOBaHUS

62 VYpok-uccnenosanue "[IposBienue nelicTaus
atMochepHoro naBicHUs"

63 W3mepenne armocdeproro aapneHus. OnbIT
Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT

64 BBLICOTHI HaJl ypoBHEM Mops. [Ipubopn! qis

y

U3MepeHus aTMOCHEPHOTO AaBICHUS

65 Bbapometp-anepoua. Atmocdeproe
JIaBJIEHUE Ha PA3JIMYHBIX BHICOTAX

66 BrrtankuBaromias cuna. 3akoH Apxumesna

67 Pemenne 3amaud mo teme "3akon Apxumena"
Ypok-uccienoBanue "OKCIEpUMEHTAIbHOE

68 oOHapyXeHHUe IeHCTBUS )KUIKOCTH U ra3a Ha
MIOTPy>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOIIEH CUIIBI, IEUCTBYIONIECH HA

b

TEJO0, IOIPY>KEHHOE B )KUJKOCTb"

70

II;maBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bemMa
MOTPY>KEHHOM B KHUJKOCTh YacTH Tesa"

72 Bosnyxomnasanue. IlnaBanue cynos

73 Pemenue 3anaud no treme "3akoH Apxumena.
VYcnoBus niaBanus ten"
Pemenue 3agau mo teme "JlecTBue

74 JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30M0BEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

76 "JlaByieHrE TBEPJBIX T, )KUJIKOCTEH U
ra3zon"

77 KonrtponsHas padora no reme "JlaBnenue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

78 Mexanunyeckas pabota

79 MomHocTs

80 Pemenue 3ama4d Ha onpeneneHue paboOTh U
MOIIIHOCTHU

81 PaGota cuibl TSHKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MoiHoCTH,
pa3BUBaEeMOM P NOIBEME O JIeCTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB




JlaboparopHnas pabota "M3ydyeHue nmpaBuiia

85 pblyara JJisi HOoJABMXKHOTO U HETMIOABHKHOTO
0110K0B"

86 "3o0TOC MPaBUIIO" MEXaHUKHU
Pemenue 3amad no teme "3010TO€ MPAaBUIIO

87 MexaHukn" / Becepoccuiickasi mpoBepouHas
pabora
Pemenue 3anay no teme "Pabota cuiibl

88 TSDKECTH U cuJIbl TpeHus" / Beepoccuiickas
poBepoyHas paborta

89 Ypok-nipoekt "IIpoexkTupoBanue
MOJINCIIACTOB € 3aJJaHHBIMU NTapaMeTpamu”

90 Ypok-koHpepentus "[IpocTeie MEXaHU3MBI
B OBITY, TEXHUKE, )KUBBIX OpraHu3max"

o1 Koadduiment nonesHoro aeicTust
MPOCTHIX MEXaHU3MOB

92 JlaGopaTtopHast pabota "Onpenenenne KIT/{
[MOABMKHOTO M HEOABIYKHOTO OJIOKOB"

03 Mexanunueckas sHeprusi. Kunernueckas u
MOTCHIIMATbHAS SHEPTUS

94 3aKOH COXpaHEeHHs] MEXaHUYEeCKOW YHEPTHH
Ypok-3KCriepuMeHT " IKCIEPUMEHTAIBHOE

95 orpesiesieHue N3MEHEHUS KHHETHICCKOH 1
MOTCHIINATHHON YHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM IJIIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJILHOU PaboTeE MO TEMe

"PaboTa 1 MomHOCTE. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

98 Pabora ¢ TekcTamu o Teme "MexaHu4eckoe 1
nBmKeHne"

99 Pa6ota ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna"

100 Pabota c' 'TCKCTaMI/I no teme "Cuibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoubusie IlpakTHueckue B —
padoTbI padoTbI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
3 Mopnenu TBepaOTro, KHUAKOTO U ra3000pa3HOro 1
COCTOSIHMI BEIeCTBa
Ypok-koHpepennus "Kpucrannuueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
MCKYCCTBEHHBIX aiMa30B"
5 CMaunBaHue U KalWJUISIPHOCTb. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cKaTue
Tennosoe nemwxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAIIBI
9 BuyTpeHHsist sHEpTrHst U CIOCO0bI e€ 1
WU3MEHEHUS
10 Bune! rennonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAIIOB B 1
HeJsX HeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIIOEMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOHN TpyOKe OT
TemnepaTrypsl"

14

YpaBHeHue TeroBoro 6ananca. TermiooOMeH
U TEIUIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

15

16

17

JlaGopaTtopnast pabota "HccinenoBanue
SIBJICHHS TETNIOOOMEHA PU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOJIOMN
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUINHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0TA TUIABJICHUS

19

20

21

Pemenue 3aga4d mo reMme "Ilnasinenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yeIbHOM TEIUIOTHI IJIaBIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHHE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKUX Tell U
pa3MsATryeHHs MPHU HarpeBaHUU aMOP(HBIX

TCJI




[TapooOpazoBanue u KOHIEHCALIHSL.

22
Ucnapenue
Kunenue. Y aenpHas Tennora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPhI KUTICHUSI OT aTMOC(hHepHOTOo
aBJICHUS

24 Pemenne 3amgau o reme "[lapooOpa3zoBanue u
kumenne"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA ap.
BnaxHocTs Bo3nyxa
BnaxxHOCTB BO3/1yXa M €€ U3MEPEHHUE.

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEJILHON BIAXKHOCTH BO3/ayxa"

28 Pemenue 3amau no treme "BiaxxkHOCTR"
Pemenue 3aga4 v aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINH

30 DHeprus TOIUMBA. Y IejbHas TeIIoTa
CTOpaHHUS

31 [TpuHIMTIBI paOOTHI TETJIOBBIX JABUraTeIeH

39 [TapoBast Typ6uHa. JIBUraTenb BHYTPEHHETO
CTOpaHHUS

33 KII/] TermoBoro aBuraTeis

34 Pemenue 3agau mo reme "KIIJ] TemioBoro

nsurareas"”




Ypok-koH(pepenmus "TemioBsie BUTATETN U

35 3alMTa OKpy Karoiei cpeab”

36 TemnnoBble MOTEPH B TEIIOCETIX

37 3aKOH COXpaHEeHUsI U MIPEBPALCHHS SHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME

38 "TenmoBele siBNeHNs. I3MeHeHne arperaTHbIX
COCTOSIHUM BeliecTna'"
KontponsHast padora o Teme "TemmoBbie

39 sBNIeHHA. VI3MeHeHne arperaTHbIX COCTOSTHUM
BeniecTa"

40 OnekTpu3zanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoCO00B Pa3TUYHBIX BEIIECTB
Ha’JIeKTPU30BHIBATHCA"

42 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona
DnekTpuueckoe noje. Hampsok€HHOCTD

43 anexTpudeckoro noss. [Ipunnun
CYTEPIO3UITUH YICKTPHUECKUX TTOTCH

44 Hocurenu snekTpudeckux 3apsaoB.
DOnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKY, TUITEKTPUKH U
MOTYTIPOBOIHUKH

47 VYpoxk-koH(pepeHus "InekTpusaius B

IOBCEIHEBHOM KU3HUA"




Pemenue 3anay no teme "3aKoH cOXpaHEHUSI

48 | 1
AIEKTPUYECKOTO 3apsia

49 OnekTpuueckuil Tok. lcTouHuku 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DIIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DIIEKTPUUYECKHUH TOK B JKUJIKOCTAX U Ta3ax 1

53 DJIeKTpUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BoabTmerp 1

56 JlaGopaTtopHast pabora "COOpKa 1 UCTILITAHUE 1
AIIEKTPUYECKON LIEMU MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CHIIBI TOKA OT HaIPSHKCHHUS. 1
3akoH OMa a1 yyacTka 1enu
JlaboparopHnas pabota "Hccnenoanue

58 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO 1
4yepe3 pe3ucTop, OT HAMPSKEHUS HA
pPE3UCTOPE U CONPOTUBIICHUS pe3ucTopa’

59 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IETBHOE 1
CONPOTHUBIICHUE

60 JlaGopaTtopHnas pabora "Onpeznenenue 1
YIEIBHOTO COMPOTUBIICHUS TPOBOJHUKA"

61 Pemienue 3agau o reme "DnekTpuueckoe 1
COIPOTHUBIIEHUE. Y I€IbHOE CONIPOTUBIIEHUE"

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




63

IlocnenoBarenbHOE U napaujiCJIibHOC
COCIMHCHUA ITPOBOAHHNKOB

64

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
MOCJIEIOBATEIIBHOM COCIMHEHUU ABYX
pe3uctopos"

65

66

Pemenue 3anau no teme "IlocnenoBarensHoe
U TapajuieIbHOE COETUHEHUS IPOBOIHUKOB"

JlaboparopHas pabota "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3IMYHOTO COEAMHEHUS] TPOBOIHUKOB

68

69

70

OJ1C u BHyTpEeHHEE COMPOTHUBIICHUE
WCTOYHMKA TOKa. 3aKkoH OMa U1 [IOJIHOH
LEn

Pewmenue 3amgau no reme "3JIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKA. 3aKoH OMa
JUIS TIOJIHOH mernn”

JlaGopatophas pabota "Onpenenenue 3/C u
BHYTPEHHETO CONPOTUBIIEHUS UCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

73

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydeHue BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX
AJIEMEHTOB"




74

Pabota snekTprueckoro Toka. MomHoCTb
ANEKTPUYECKOTO TOKA

75

76

JlaboparopHnas pabota "Onpenenenue paboThI
Y MOIIIHOCTH 3JEKTPUYECKOTO ToKa"

3akoH JIxoyns-Jlenna. [Torpedutenu
AJIeKTpruUecKoro Toka. Koporkoe 3ambikanue

77

Ypok-koH(pepenmus "OObSICHEHUE U TIPUHITATT
JIEHCTBUS TOMAIIHUX
3JIEKTpOHArpeBaTeNIbHbIX MPHOOpPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DyeKTpuUecKue 3apsabl. 3apsHKEHHBIE Tella U
uXx B3aumoacucTaus. I1ocToSHHBIN
3JIEKTPUYECKUN TOK"

79

KonTponbHas padora no teme
"JrekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U
UX B3auMoaercTBus. I1ocTOSHHDBIN
ANEKTPUIECKUIN TOK"

80

81

82

[TocrossHHBIE MAarHUTEL. MarHuTHOE IOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

VYpok-uccnenosanue "M3ydeHre MarHUTHOTO
10JIs1 IOCTOSTHHBIX MarHUTOB IIPH UX
00BbeTMHEHNH U pa3zielieHnd. Busyanuszanus
10JIs1 IOCTOSIHHBIX MarHuToB"

OmneiT OpcTena. MaruutHoe nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHOE MOJi€ KaTyIIKHU ¢
ToKOM. [IpMeHeHne 3MeKTPOMaruuToB B
TEXHHUKE




Cuna Amnepa u omnpeneneHue eé

84
HaIpaBJICHUS

85 Pemenue 3amgau no reme "Cuina Amnepa u
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEIh TOCTOSIHHOTO TOKA.

86 Hcrnonp30BaHue 3IEKTPOIBUTATEICH B
TEXHUUYECKUX YCTPOHCTBAX U HAa TPAHCIOPTE

87 Bcepoccutiickas mpoBepodHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota

89 JlaboparopHas pabota "M3yuenue aeiicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
NPUMEHEHHUE AIEeKTpoiBUraTenei"

o1 JlaGopatopHas pabota "KoHcTpyupoBaHue u
u3yueHue paboThl dNeKTpoABUTaTENA"

92 JlaGopatopHas pabota "U3mepenue KI1/]
AIEKTPOABUTATETHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasumno Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAYCHUsI U HATIPaBICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3agau no reme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoObl MoTydeHUs

SJICKTPOSHCPTHUHN




Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBIIIEMbIX HCTOYHHUKA SHEPTUH.

97 1
[Tpo6iemsbl 3konoruu. TOMIMBHbBIE JIEMEHTHI
U DJIEKTpOMOOMIH"

98 KonTtponbHast pabora "DneKTpoMarHUTHbIE 1
siBICHUS"

99 Pabora ¢ Texkctamu no Teme "Temnossie 1
siBICHUS"
PaGora ¢ TekcTamu o Teme "DiIeKTpUUECKUe

100 3apsiibl. 3apsKEHHBIE TeJla U UX 1
B3auMoeuncTaue"

101 Pa6ota c Texcramu 1o Teme "IlocTosiHHBIN 1
3JIEKTPUYECKUN TOK"

102 Pabota c Texkctamu 1o Teme "MarauTHbIe 1
SIBJICHHS M DJIEKTPOMarHuTHast MHIYKIus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Nem/m Tema ypoka Konrpoabsnsie IIpakTuyeckue muppossie
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
Mexanunueckoe 1BukeHue. MarepuanpHas
1 Touka. CriocoObl OMUCaHUsI MEXaHUYECKOTO 1
JIBUKCHUS
5 Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
3 BexTopHbIe BETMUNHBI, OIIEPALIUU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
4 Panuyc-BekTop MarepualbHON TOUKH, 1
nepeMelieHre Ha TUIOCKOCTH
5 PaBHOMEpHOE NPSAMONMHENHOE IBUKEHUE 1
6 Pemenue 3amgau o reme "PaBHoMepHOE 1
HpsIMOJIMHEHOE ABIKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUHI
JlaGopatopHas pabota "OnpezneneHue
8 CpeIHel CKOPOCTH CKOJIbKEHUS OpycKa MU 1 1
JBUKEHMS IapHUKa 110 HAKJIOHHOU
IJIOCKOCTH"
9 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1

JBUOKEHUE. Y CKOPEHUE




10

CKopoCTh paBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO IBMOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTtb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemerieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpPEHUS TeJia MPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOW II0CKOCTH"

14

Pemenue 3anay no teme "l[lepemenienue npu
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM
JBUKEHUH"

15

JlaGopaTtopHast pabora "HcciaenoBanue
3aBHCHUMOCTH ITyTH OT BPEMEHU TPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIUs yCKOPEHUS,
CKOpPOCTH, MPONUJIEHHOTO MYTH U
MEpEMEIICHUS TS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

Pemenue 3ama4 no teme "I'paduueckas
WHTEpIpPETALMS YCKOPEHHUSI, CKOPOCTH,
IIPOMJIEHHOTO ITyTH U MEPEMEIECHHUS IS
MIPSMOJIMHEMHOTO IBV>KEHHS"

18

Yckopenue cBoO6ogHOTO nafeHust. OMbITh
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHme Tena, OPOIISHHOTO MO YIJIOM K
TOPU3OHTY

21 Pemenwne 3agau mo teme "JIBrmkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlabopaTtopnast pabora "HcciaenoBanue

22 JBUKEHHS TeJla, OPOIIEHHOTO TOJT YTJIOM K
rOpU30HTY"
Pemenne 3agau mo treme "J[BuxkeHue mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBrKeHME 110 OKPY>KHOCTH

o5 JInneliHas n yrioBas CKOpOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHUE MPH JIBFXKCHUH TIO
OKPYHOCTH

97 Pemenue 3amau o teme "JIBuxkeHue mo
OKpy>kHOCTH"
Vpoxk-koH(pepennus "PacrioznaBanue u

28 npuOIMKEHHOE ONMUCAHUE PA3TUYHBIX BUI0B
MEXaHUYECKOTO ABUKEHUSA"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHn4ecKO€e IBMKEHNE U CIIOCOOBI €T0
onucanus"
KonTtponbHas pabora o Teme

30 "MexaHn4ecKO€e IBUKEHNUE U CIIOCOOBI €r0

onucanus"




31

[Iepssiit 3ak0oH HproToHa. Bexktop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAs crita

33 Tpetuii 3akon Herorona. Cynepno3uius cui

34 Cuita ynpyroctu. 3akoH ['yka

35 Pemenue 3amay o reme "Cuta ynpyroctu"
JlabopaTtopnast pabora "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAOIICH B IPYKUHE, OT CTECIICHU
nedopMaiuu npy>KUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
Kod(duUIMeHTa TPEHHUS CKOTbKEeHUS"
JlabopaTtopHast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBUKEHHE TEJ 110 OKPYKHOCTH ITO]T
JEHCTBHUEM HECKOJIBKUX CHJI

41 3akon bepuymnu u mogsEMHas cuiia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JIeTaTeIbHBIC anmapaTsl, Cy/1a Ha ITOBOIHBIX

42 KPBUIBSX, aHTUKPBLIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BIKEHUE Mmoe3/ia Ha
MarHuTHOM moaymke"

43 Cua TSHKeCTH B 3aKOH BCEMHUPHOTO
TATOTEHUS

44 JIBuKEeHHE Tel BOKPYT TPAaBUTAIMOHHOTO

nenrpa. [lepBas kocMuyeckast CKOPOCTh




45

Hesecomocts u neperpysku

PaBHOBecHe MaTepuaaIbHOU TOUYKH.

46 .
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MoMeHTOB

48 VYpok-uccnenosanue "OrnpezaelieHne HEHTpa
TSKECTH pa3IU4HbIX Ten"
HNmnynsce Tena. I3MeHeHue uMiyJbca.

49 Wmnynbe cuiibl. YIpyroe 1 Heynpyroe
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITyJIbCa

o1 PeakTuBHOE nBUXKEHUE

59 Pemenue 3aga4 no teme "3aK0H COXpaHEHUS
umnyJibsca. PeaktuBHoe nBuxeHue"

53 Mexanundeckasi paboTa 1 MOITHOCTb

54 Pabota cuiibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboTHI CHJIIBI YIIPYTOCTH MTPH ObEME TPY3a
C MCITOJIb30BaHUEM HETIOIBIIKHOTO U
IMOABMKHOTO OJIOKOB"

58 [TorennmansHast SHEPTHS

59 Kunernueckas sueprus. Teopema o

KMHETUYECKON YHEPTUHN




3aKOH N3MEHEHHUS U COXPAaHEHUs

00 MEXaHUYECKOM 3Hepruu
Pemenue 3anau no teme "3aKoHbl

61 M3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHepruun”

62 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"BzaumopeiictBue Tei. 3aKOHbI COXpaHeHUs "

63 KonTponbhas pabota no Teme
"B3zaumopeiicTBue Teia. 3aKOHbI COXpaHeHUs "
Konebarenpaoe nuxenne. OCHOBHBIE

64 XapaKTepUCTUKHU KOJIeOaHUil: mepuo,
4acToTa, aMILJIUTy1a
MareMaTH4eCcKUil U IPYKUHHBIN MassTHUKH.

65 JlaGopaTtophast pabora "HccnenoBanue 05
3aBUCHUMOCTH Tepro/ia KoieOaHui rpy3a Ha '
HUTH OT JJIAHBI HUTH"
JlaboparopHnas pabota "Hccrnenoanue

66 3aBHCHUMOCTH NepHoja KonebaHun 1
NPYXUHHOT'O MasiTHUKa OT Macchl rpy3a”

67 I"apmonunueckue xkoneOaHus

68 JlabopaTtopHast pabota "M3mepenne 1
YCKOpEHUsI CBOOOTHOTO TajeHus"

69 3aryxaroiue KoneOaHus. BeiHyX/1eHHBIE
Konebanus. Pezonanc

20 [IpeBparienue sHepruu Npu KoiaedaTeabHOM

JIBIDKCHUN




VYpok-uccnenosanue "[IpoBepka

71 HE3aBUCHUMOCTH TIEpHo/ia KoieOaHuii rpysa,
MOJIBELICHHOTO K JIEHTE, OT Macchl rpy3a"

7 MexaHn4yecKkue BOJIHBI: MPOAOIbHBIE U
MOTNEPEUHbIE

73 CBoiicTBa MEXaHUYECKUX BOJH. JanHa
BOJIHBI 1 CKOPOCTh €€ pacipOoCTpaHeHUs
VYpok-uccnenosanue "Habnronenue

74 uHTephepeHIUU U TUPPAKIIUN BOJIH HA
MOBEPXHOCTU BOJIbI"

75 Ypok-koH(pepeHmus "MexaHn4eCKHue BOJTHBI
B TBEpI0M Tene. CelicMuieckre BOITHBI"

76 3Byk. PacnipocTpaHenue u oTpaxkeHHe 3ByKa

77 Pemenue 3anay no teme "3Byk"
VYpok-uccnenoBanue "IKcepuMeHTaIbHOE

78 OTpeJieJICHUE TPAHUIl YACTOTHI CIBIIITUMBIX
3BYKOBBIX KoJieOaHui"

79 ['poMKOCTB 3ByKa M BHICOTA TOHA.
AKyCTUYECKHI pe30HaHC.

80 VYpoxk-uccnenosanne "Halmonenue n
00BSICHEHHE aKyCTHYECKOTO pe3oHaHca"
Wndpa3Byk u ynbtpa3Byk. Kondepenmus

81 "Hcronp30BaHuE yIBTPa3BYyKa B
COBPEMEHHBIX TEXHOJOTHUAX"

82 DNEeKTPOMarHUTHOE TOJIE U
AIIEKTPOMArHUTHBIC BOJIHBI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH




Ypoxk-koudepenuus "Llkana
9JIEKTPOMAarHUTHBIX BOJIH. Vcnonb30Banne

84 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM
cBs3u. Pagnomokanust. Kocmuueckas cBs3b "

85 Pemienue 3agau Ha onpeielIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DneKTpOMarHuTHas MPUPO/Ia CBETA.
CxopocTh cBeTa

87 BonHoBble cBolicTBa cBeTa: HHTEPHEpEHIIHS
U audpakius

88 JlydeBast MoJienb CBETA U TEOMETPUYECKas
onTuka. MIcTouyHuKM cBETA

89 [IpsiMonMHEeITHOE paclIpOCTPAHEHUE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus cera. [nockoe 3epkaio

o1 [TocTpoenne nzobpaxeHui,
c(hopMUPOBAHHBIX 3€PKATIOM

92 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS
cera. [lonHoe oTpaxkeHue cBera.
JlabopaTtopnast pabota "HccnenoBanue

93 3aBUCHUMOCTH YTJIa MIPEIOMIICHUS OT yTIiia
MaJeHHUsI CBETOBOTO JTyua Ha TPAHHUIIE
«BO3yX-CTEKIION"

94 VYpok-uccnenosanue "AHanu3 u 00bSICHEHHE
ONTHUYECKOTO MHUpaka"
Ypoxk-koudpepenuus "McnonszoBanue

95 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:

CBETOBO/IBI, OITHKOBOJIOKOHHAS CBSI3h"




96

JInn3za, Xxox ny4en B TUH3E

97

98

dopmyia TOHKON JIMH3BI

JlaboparopHas pabota "Onpenenenue
(OKYCHOTO pacCTOSIHUS U ONTHUYECKOMN CHIIBI
cobuparomiei TuH3bI"

99

[omyuenne n300paskeHHiA ¢ TOMOIIBIO
coOuparoiel U pacCeMBAIOIIEH JTUH3

100

101

Ypok-konpepennus "[Ipunnmn neiictBus
ONTUYECKUX NPUOOPOB (MUKPOCKOIIL,
Teseckor, ¢oroarnmapar)"

['ma3 kak onTuyeckas cucremMa.
bau3opyKkocTh U JanbHO30PKOCTh

102

Paznoxenue 6enoro ceera B criekTp. ONbITHI
Herorona. CroskeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera

103

Ypoxk-nipaktukym "Habmronenue u
00BSICHEHHUE OIBITOB IO Pa3I0KEHUIO
6enoro csera B criekTp. [lonydyenue 6emnoro
[[BETA MPH CJIIOKEHUHU 1[BETOB"

104

105

OmnpiTel Pezepdopaa u rmiianerapHas Mojiesb
aToma

ITocrynarter bopa. Moaens aroma bopa.
Henyckanue v noryiomeHue cBeTa arTOMOM.

106

107

KBanTe1. JInHEHYaThIE CIIEKTPHI
VYpoxk-npaktukym "Habumro/1eHre CIUTOMHBIX
U JIMHENYATBIX CIIEKTPOB U3JIyYEHUs U
ucmyckanus'"




PagunoakTuBHOCTE. Anb(a-, 6eTa- 1 ramma-

108
U3ITy4eHus

109 Crpoenue atomHoro siipa. Hyknonnas
MO/IeJIb aTOMHOTO Sipa

110 PannoaktuBHbIC TIpeBparieHus. M3oTombl

111 Ilepuon nonypacnana
Ypok-kondepennus "Jleiictpue

112 pPaZOaKTUBHBIX U3TyUYEHUI Ha KUBbIE
OpraHU3MBbI. 3allUTa OT PAIMOAKTUBHOTO
u3iydeHus"

113 S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3apsI0BOTO U MAaCCOBOTO YHCET

114 DHeprusi CBI31u aTOMHBIX sifiep. CBs3b MacChI
U DHEPTUU

115 Pemenue 3amau mo reme "SnepHeie peakiuu.
DHeprusi cBs3u"

116 Peakuuu cunTe3a u neneHus saep.
Hcrtounuku sHeprun ConHLa U 3BE37
VYpok-koHpepenius "AnepHast sHepreTuka.

117 DKOJIOTHYECKUE TTPOOTEMBI SIIEPHON
SHEpreTuKu”

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

118 "Konebanus u BoiHbI. CBETOBBIC U
KBAHTOBBIC SIBIICHUS "

119 KonTtponsHas padora no teme "Konebanus u
BOJIHBI. CBETOBBIE U KBAHTOBBIC SIBJICHUS "

120 Pewienue pac4eTHbIX 110 TEME

"MexaHndeckoe ABHKeHue"




Pemenne PACUCTHBIX U KAYCCTBCHHLIX 3a1a4

12l o teme "B3aumoneiictBue Ten"
Penienne pacueTHBIX M KAYECTBEHHBIX 3a7a4

122 110 TeMe "3aKOHbI COXPAHEHUS SHEPTUU U
ummyJbca"

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe ABrKeHue"

124 JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumoneiictsue tea"

125 JlaboparopHbie paboTsl 1o Teme "IIpocTeie
MEXaHU3MBbI"

126 Pemienne pacyeTHBIX M KAYECTBEHHBIX 3a7a4
no teme "TernoBsie nporecco”

127 Pemienne pacyeTHBIX M KAYECTBEHHBIX 3a7a4
o teme "BrnaxHocTs"

128 Pemienne pacyeTHBIX M KAYECTBEHHBIX 3a7a4
o Teme "KIIJ] TenmoBbIx nBurarencii”

129 Pemienne pacueTHbIX M KAYECTBEHHBIX 3a7a4
1o Teme "3aKOHBI ITIOCTOSSHHOTO TOKa"

130 Pemenne pacyeTHBIX M KaYECTBEHHBIX 3a7a4
no teme "KIIJI anekTpoycraHoBOK"

131 JlaGopaTopHbie paboThI 110 TemMe "3aKOHBI
IMOCTOSIHHOTO TOKa"

132 JlaGopatopHsbie paboThl 1o Teme "CBeToBbIe
SIBJICHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI

COXPAaHEHHUS B MEXaHUKe"




134 PaGora ¢ tekcrtamu o teme "Konedanus u 1

BOJIHBI"

135 PaGora ¢ Tekcrtamu o teme "CBeTOBBIE 1

sBieHus"”

136 Pabora ¢ Texcramu o teMe "KBaHToBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 24.5




* Bo3MOKHO U3MEHEHIUE B MJIAaHUPOBAHUN KOHTPOJIbHBIX pa60T B CBA3U C q)OpMI/IPOBaHI/IeM CANHOI'O rpa(bmca KOHTPOJIbHBIX MCpOHpI/IHTI/Iﬁ B IIIKOJIC 1
rpa(bmca IMPOBCACHU BIIP JUISL obecrieucHus CaHUTAPHO-TUTUCHUYCCKHUX HOPM






ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/Iﬂ

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bI/I?»I/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (U3WYECKUX SBJICHUN B
OKpYXaroIleM MUpPE, B TOM 4Hciie (U3NYECKUE SIBJICHUS B IPUPOJE, IIpU
TOM TEPEBOJUTh MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNUECKUX SABICHUN

1.4

ONMCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BENWYMHBI, MpPU OMNHMCAHWU TPABUIBHO TPAKTOBATh
(bu3HYeCKUit CMBICIT UCITOJIb3YEMBbIX BEJIMYMH, UX 0003HAYEHUS U €TUHULIBI
(¢u3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
Gu3NUecKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUThH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapaKkTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SBICHUS W TPOIECCHI,
WCTOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU ITOM [1aBaTh CJOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKCHHIE

1.6

OOBSICHATD (PU3NUYECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKO-OPHMEHTHPOBAHHOIO XapakTepa:
BBISIBIISIT IPUYHHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTUYECKHX IIAaroB ¢ Onopoil Ha 1 — 2 u3yueHHBIX CBOICTBA (U3HUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3a7aud B | — 2 NEHCTBUS, UCHOJb3ys 3aKOHBI U
dbopMyTbl, CBsI3bIBalONIME (DU3WUYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUS 33J1a4M 3alHUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUYETHI, HAXOIUTh CIIPaBOYHBIE
JaHHbIE, HEOOXOIMMBIE JISl pElIeHUs 3a7a4, OLICHUBATh PEATUCTHUYHOCTD
MOJyYeHHOH (PrU3UYecKOi BETMUUHBI

1.8

pacrno3HaBaTh NpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
bu3nYECKUX METOIOB, B OMMCAHUH UCCIIEOBAHUS BBIIEIATH TPOBEPSIEMOE
NpeanoyiokeHne  (TUmoresy),  pasnuyaTb W MHTEPIPETHPOBATH




HOJIy‘-ICHHBIfI PE3yJIbTaT, HAXOAHUTh OIIIMOKHU B XO0A€ OIbITa, A€J1aTh BBIBOAbI
I10 €ro pe3yjbTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYSCKUX SBICHUN WIH
buznuecKux CBOMCTB TeN: (dbopMyupoBaTh MIpOBEPsIEMbIEC
MIPEITOJIOKCHHUS, coduparb  YCTAaHOBKY M3  HPEIJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

111

BBITIOJIHATh MPSMBbIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJOTOBBIX |
U(POBBIX MPUOOPOB, 3aMMCHIBATH IMOKA3aHHUs NPHOOPOB C Y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOAMTD UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PH3UYECKON BETMUMHBI OT
JpYyroil C WCIOJb30BAHMEM MPAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUTAHUPOBAaHUHM Y4eOHOTO HCCIENOBaHMUS, COOUpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUS, CIIeAYys MPEIJIOKESHHOMY IUIaHy, (DUKCHpPOBAThH
pe3yabTaThl TMOJYYECHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BHUJE
MPEIJIOKEHHBIX TAOIUI] U TPapHUKOB, JCIATh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIE0OBAHMS

1.12

1.13

1.14

1.15

1.16

OPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYHUH, CIEIys
IPEJIOKEHHOW MHCTPYKLMU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE MCKOMOWU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000py1I0BaHHEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOWCTB,
XapakTepu30BaTh HNPUHIMINBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOUIbIO UX OMUCAHMS, HUCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOAUTH  NpUMEPHl  (HAXOAWTh HMHGMOPMAIMIO O  I[pPHUMEpax)
NPAaKTUYECKOT0 HMCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HH 1J1s1 obecrieueHus: 6e30MacHOCTH py oOpalleH!u ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popmanmu B cetn WHTepHET B
COOTBETCTBUU C 3aJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW M TIyTéM CpPABHEHMS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

MCIIOJIb30BATh MPH BBIMOJIHCHUN YY€OHBIX 33JaHUI HAYYHOIOMYJISPHYIO
auTeparypy  (pu3MuecKoro coaepXaHus, CIPAaBOYHBIE MaTepHalbl,
pecypcesl cetu MHTEpHET, BiaseTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMHUCHhMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(OopMauK (pUu3nIecKoro cojepKaHus, B TOM
yuciae MyOJIMYHO JieNaTh KpaTKue COOOILEHHUs O pe3yJbTaTax IMpPOEKTOB
WIA Yy4eOHBIX HCCIEIOBaHMM, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI MOHATUHHBIN amnmapar Kypca (U3UKH, COIpPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

IIpHU BBIIIOJTHCHUHN y‘le6HBIX IIPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpynmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTHL 3a BbIIIOJIHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBAaTHO OLCHUBATb
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pYIIIIbI, BbBICTPpAUBATDb
KOMMYHHKAaTHBHOC BSaHMOﬂeﬁCTBHG, YUUThIBAsA MHCHHUEC OKPYIKAIOIIUX

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTarta

11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pa3jindaThb ABJICHHUA 11O OIIMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIMIUX JAHHOC (I)I/I3I/I‘ICCKOC SABJICHUC

pacmo3HaBaTh MPOSIBIEHWE W3YYEHHBIX (U3UYECKUX  SBJICHUN B
OKpYXaroIleM MUpe, B TOM 4uciie Gu3MYecKre SBICHUsS B MIPUPOJE, TpU
3TOM TEpPeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

14

1.5

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHHUS, UCIIONb3YS
¢usznyeckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICT MCHOJIb3yEMBIX BEJIHUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIUYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOIIME TaHHYIO
¢u3nUecKyl0 BETUYMHY C JPYTUMH BEJTMYMHAMH, CTPOUTH Trpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH

XapaKTECPU30BaATh CBOICTBa TCII, (i)I/ISI/I'—ICCKI/Ie SABJICHUA MW TIPOLECCHI,

HUCIIOJIB3YySA  U3YUYCHHBLIC 3aKOHbI, IIpH 3TOM HaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3dKOHa U 3allUCbIBATH €0 MAaTEMATUYCCKOC BBIPAKCHHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIIATH
NPUYMHHO-CJIECCTBEHHbIE CBS3U, CTPOUTh OOBsICHEHMe u3 1 — 2
JIOTHYECKUX IIAroB ¢ MOMOUIbIO 1 — 2 M3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacuy€THblEe 3a7auud B 2 — 3 JIEMCTBHUS, UCIOJB3Yys 3aKOHbI U
dbopMyIibl, cBA3BIBaOIIKE (U3MUECKHE BEIMYMHBI: HA OCHOBE aHaIN3a
YCIIOBHUSI 3aJjaud 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK




JNAHHBIX JUIA peIleHWs 3a7ayd, BBHIOMpATh 3aKOHBI U (OPMYJIHI,
HeoOXonuMble il €€ pelIeHus, NPOBOJAUTH pacy€Tbl M CpaBHHUBATh
HOJIyYeHHOE 3HaueHHe (U3NUECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH TOMOIIH
(U3NYECKUX METOJOB, UCIOJb3Ysl ONHCAHHE HCCIICAOBAHUS, BBIIEIATH
IIPOBEPSIEMOE  NPEIIOJNOKEHUE, OLECHUBATh IPABWIBHOCTh IOPSJIKA
IIPOBE/ICHUS MCCIIEI0BAHUS, JIeJ1aTh BBIBO/IbI

1.9

MPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIMpoBaTh MIPOBEPSIEMbIC
MPEIIOJIOKCHHSI,  COOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, OTUCHIBATH XOJ1 OTBITA U (POPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh TpsIMbIE HM3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIIMYHMH, CPABHUBATH PE3YyJIbTATHI
MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

HPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJTHON (PM3UUECKOM BEIIUYHHBI OT
JpYrol € HCIOJIB30BAHMEM MPSAMBIX M3MEPEHUM: IIJIaHUPOBATh
ucclieloBaHue, cOOMpPaTh YCTAHOBKY M BBIIOJHATH M3MEPEHMs, CIEIys
NpPEUIOKEHHOMY — TUIaHy, (UKCHPOBaTh  pPE3yJbTaThl  MOJYyYCHHOM
3aBUCUMOCTH B BH/JIE TaOJIHII ¥ TPAPHKOB, JIENIaTh BEIBOBI IO PE3yJIbTaTaM
HCCIIEI0BAHMS

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHus, coOupaTb OJKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEAys
MPeJI0KEHHOW HHCTPYKILMH, U BBIYUCIISATH 3HAUEHUE BETUUHHbI

COOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C J1abOopaTOpPHBIM
o0opyaoBaHueM

1.14

XapaKTepu30BaTh TMPUHUUIBI JEHCTBUS HM3y4YEHHBIX MPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUA, UCIIOJb3Ysl 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUH U HEOoOXoJauMmble (U3HYECKHUE
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IHPOCTBIC TEXHHUYCCKUC yCTpOfICTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI o CxXxeMaM M CXEMAaTH4YHBbIM PHCYHKaM, COCTAaBJIATH CXCMBI
SJICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIBHBIM W MapauICIIbHBIM
COCAMHCHUCM 3JICMCHTOB, pasjindasad yCJIIOBHBLIC 0003HaYEHHS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

IPUBOJIUTH  NpUMEPbl  (HaXOIuUTh HMHPOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOJNb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HH sl 0O0ecTieueHnsl 0€3011acHOCTH MpU oOpaIieHu ¢ TprudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHs 3JI0POBbsI U COOIIONEHUS
HOPM 5KOJIOTHYECKOTO TIOBEICHUS B OKpYXKaroleil cpene

1.17

OCYHIECTBIISATh MOMCK HH(POpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
WuTepHer, Ha OCHOBE HMEIONIMXCS 3HAHUH MU NTYTEM CpaBHEHUS




JOIIOJHUTCIIbHBIX  HMCTOYHHMKOB  BBIACIATH I/IH(l)OpMaL[I/IIO, KOTOpasa
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

UCIIOJIb30BATh MIPH BBHIOJHEHUN YUYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy  (PUINYECKOTO COACpPXKAaHHS, CIPABOYHBIE MaTepUAIbI,
pecypcsl cetu HTEpHET; BIIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbBIC NHUCHbMEHHbIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HWCTOYHUKOB (PH3UIECKOTO
COIepXaHUsA, B TOM 4YHCIEe NyOIMYHO NPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEOBATENBCKON JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BAaTh W3YYEHHBIM MMOHATHMHBIN anmapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALMEN

1.20

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTara

11

1.2

1.3

14

MPU BBIMIOJIHEHUN YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacCHpesesITh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
[OCTaBJICHHBIMU 3aJla4aMH, CJIEJAUTH 3@ BBINOJHECHUEM TUIaHA ICUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATEITbHOCTh TpyIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, MIPOSBIISASA TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

pa3iuyaTh ABJICHMS 10 OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOUINX JaHHOE (GUZNYECKOE SIBIICHUE

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UUYECKUX SBICHUH B
OKpYXKaroIleM MUpE, B TOM 4Hclie (U3NUECKUe SBJICHHS B MPUPOJE, TIPU
9TOM TEpPEeBOAUTHh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3UUECKUX SBICHUN

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (HPU3HUECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT HUCHOIb3YyEMBIX BEIHMUYUH, 0003HAYCHHUS M €AMHUIIBI
($U3MUeCKUX BEIUYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
¢u3MUeCKyl0 BEIMYMHY C APYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHHUS M MPOIECCHI,
UCIIONIb3YSl M3YUYEHHBIE 3aKOHBI, IIPM OTOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

OOBSICHATH (PU3MUECKUE MPOLECCHl UM CBOICTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaluil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH
NPUYMHHO-CJIECTBEHHbIE CBSI3U, CTPOUTH OOBsiCHEHMEe u3 2 — 3
JIOTMYECKUX IIAroB ¢ MOMOUIbIO 2 — 3 U3yYCHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pemath pacy€THble 3agaud (OMHMparomuecs Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (POpPMYJIBI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHajJW3a YCIIOBUS 3aJauM 3alHiChiBaTh KpaTKOE
YCIIOBHUE, BBISBIIATH HEJOCTAIONINE WM U30BITOYHBIE JaHHBIE, BHIOUPATDH
3aKOHBI U (POPMyJIbI, HEOOXOUMBIE JISl PEIICHHUs, IPOBOJUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IIOJIyUYEHHOTO 3HAYEHUsI (PU3NUYECKOU
BCJTMYMHBI

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MPU MOMOIIH
(bu3NYECKUX METOJOB, UCIOJB3YS ONHUCAHUE HCCIEAOBAHUS, BBLICTATH
MpOBEpsiEMOe MPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSIKA
MPOBEACHUS  MCCIEAOBAHMS, JENaTh BBIBOJABI, HWHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOICHUN U OTIBITOB

OPOBOJIUTH ONBITHl MO HAOMIONEHHIO (DU3MYECKUX SBIEHUN WM
(Gu3n4ecKux CBOWCTB TeN: CaMOCTOATEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOTO Habopa 000pyHOBaHMs, OMNMCHIBATH XOJl OMNbITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

HIPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHHM, orpenesss
CpelHee 3HAaYeHHe H3MepseMoil BennuMHbl ((POKyCHOE paccTosHUe
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOCOOA HM3MEpPEHHS
(u3MepHTETBHOTO MPUOOPA)

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM IMIPSIMBIX HM3MEPEHMH: IUIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh yCTAHOBKY, (UKCUPOBATh PE3YJIbTATHI
MOJYYeHHOH 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJIEC TaOIUIH
rpaduKoB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

MMPpOBOAUTL KOCBCHHBIC N3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYWH: TUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYO YCTAHOBKY U BBIIIOJHATD
HU3MCPCHUA, CICAYS HpCI[HO)KeHHOﬁ HUHCTPYKIIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJIbTATHI C y‘-IéTOM 3aJJaHHOM
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

coOJTIrOIaTh TIPaBUJIa TEXHUKHU O€30MaCHOCTH IIPU paboTe C T1ab0opaTOpHBIM
o0opyaoBaHrEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (DU3MUECKUX MOJIENeH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOUYEUHBIM HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO Sipa




1.15

XapaKTepU30BaTh NPUHIMIBI IEHCTBUA M3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS, UCIIOJb3Ysl 3HAHUS O
cBoiicTBax (U3MYECKUX SBJIEHUH M HeoOXoauMmble (uU3MUecKue
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMATHUUHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTEIILHBIX MPUOOPOB U TEXHOJIOTUYECKUX IPOIECCOB
IpU pElIeHUH Y4yeOHO-IPAKTHUECKUX 3aay, ONTUYECKUE CXEMBbl Ui
MIOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOANUTH  NPHUMEPHl  (HAXOAWUTh HMHGOPMAIMIO O  IPUMEPAX)
IIPAKTUYECKOI'0 MCIOIb30BaHUs (PU3MYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU U151 oOecrieueHus: 6e30MacHOCTH MPpU O0palieHu ¢ mpudopamu
TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHMS
HOPM DKOJIOTHYECKOTO IOBEJCHMSI B OKPYIKaIOILIEH cpezie

1.18

OCYLIECTBIISATh MOMCK HHpOpManuu (U3NYECKOTO COAECPNKAHUS B CETH
HuTepHeT, caMoCTOSATENbHO (hOPMYITUPYS TIOMCKOBBIA 3a1poc, HAXOIUTh
MYTH OTPENEICHUS JOCTOBEPHOCTH MOIyYEHHON HH(POPMAIINK HA OCHOBE
UMEIOIIMXCS 3HAHUHU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

1.19

UCTIOJIB30BATh MIPH BBHIOJHEHUN YYE€OHBIX 33JaHUH HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy (UINYECKOTO COACPXKAHHS, CIPABOYHBIC MaTCpUAIHI,
pecypcsl cetu HTEpHET; BlIaIeTh IPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
MH(pOpMaLlMU U3 HECKOJIBKUX HCTOYHHMKOB (DPU3MYECKOTO COJEP KAHUS,
yOJIMYHO MPEICTaBIATh PE3YIbTaThl MPOSKTHON MIIN MCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb H3yYEHHBIN
MOHATUMHBIN anmapaT WM3y4aeMmoro paszjena (QU3MKM U CONpPOBOXKIAThH
BBICTYIIJICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.21

MIPU  BBITTOJTHEHUH YYEOHBIX TPOEKTOB W HCCICIOBAHUN (PU3MUECKHUX
MIPOLIECCOB pacHpelieNsiTh O0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4aMU, CIICUTH 32 BBIIIOJIHEHUEM TUJIaHA ACUCTBUIA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIAJ B
JIeATETbHOCTh TpYTIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon
pa3aesa  3jieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHMPA

®duszuka — Hayka o npupoze. SBnenus npupoasl. Puzndyeckue

11 SBJICHUSA:  MEXaHWYECKHE,  TEIUIOBBIE,  JJIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BenMYUHBI. M3MepeHue (U3NYECKHX BEITHYWH.

1.2 dusnueckue npuOopHI. [TorpemuocTs U3MEPECHUM.
Me:xnyHapoaHas cucTemMa eIMHULL
EctecTBeHHOHAyuHBIi  METOJA  TO3HAHUA:  HAONIOJECHHUE,

1 13 IIOCTAHOBKA HAy4YHOIO BOIPOCA, BBIIBWKEHHE THUIIOTES,

9KCIIEPUMEHT 10  MPOBEpKE  THUIOTE3, OOBACHEHUE
Ha0JII0AaeMOT0 SIBJICHHUS

1.4 Onucanue PU3NYECKUX SBIECHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboOTHI:

N3mepenune paccTosHUMN.
15 N3mepenune o6bEMa JKUAKOCTH U TBEPOTO Tea.

Onpenenenne pa3smMepoOB MaJIbIX TEI.
N3mepenue TtemrepaTypbl NPH HNOMOIIU KMIKOCTHOIO
TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3MepBhl.

21 OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIECTBA
99 JIBrokeHue yacTull BeniectBa. CBsi3b CKOPOCTH JBHIKEHUS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, mupdysus
53 B3anmMopelicTBie YacTUI] BeLIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE
2 ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B,
24 KHUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3aumocBs3b
' MEX]y CBOMCTBaMH BEILLIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX
U X aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuyeckue pabOTHI:
2.6 Onenka auaMmerpa aromMa METOAOM  pAnoB (¢

ucrnoiib3oBanueM ¢Gotorpaduii).




OnbITHI MO HAOIOICHUIO TEILIOBOTO PACIIUPEHIS Ta30B.
OnbIThI IO OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1

Mexanudeckoe IBWKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
IBIDKEHHUE

3.2

Ckopoctb. CpenHsisi CKOpOCTb IpU HEPABHOMEPHOM
IBWKEeHUH. Pacu€r myTH u BpeMeHH IBYKEHHS

3.3

3.4

3.5

SIBnenue nHepuuu. 3akoH MHepLMU. B3aumoelicTBue Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTH JBMKEHMs Tell. Macca Kak
Mepa UHEPTHOCTH Tesa
[InotHOCTH BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA

Cuila KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

3.6

3.7

Cuia ynpyroctu u 3akoH ['yka. I3aMepeHue cusibl ¢ TOMOIIBIO
TUHAMOMETpa
SIBnenue TAroTeHUs U cuia TsokecTH. Cuina TSHKECTH Ha
npyrux rianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKoJIbKEeHUs U TpeHHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

3.9

3.10

CnoxxeHue Ccuil, HampaBiI€HHBIX IO OJHOM MpsSMOM.
PaBHOElCTBYIOIIASA CHIT

[IpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBM)KEHUS (IIapHKa B
KHUJIKOCTH, MOJIENU 3JEKTPUYECKOr0 aBTOMOOMIS M Tak
nanee). OrnpezeneHne cpeHell CKOPOCTH CKOJIbKEHUs OpycKa
WIM IIapuKa [0 HaKIOHHOM miockoctu. OmnpeneneHue
I0THOCTH TBEpAOro Tena. OMbITh, J1EMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTshKeHHs (JIedopmMaliuu) MpPYKUHBI OT
MIPUII0KEHHON CUJIBI. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHMOCTb CHJIBI TPEHMsI CKOJIBXKEHHMS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN

3.11

®usnyuecKkue SBIECHHS B NPUPOAE: NMPUMEPHI JBHKECHHS C
pPa3INYHBIMU CKOPOCTSIMH B JKMBOW W HEXHUBOM NpUpOJIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEN U TA30B

4.1

HaBnenue T1BEpmoro Tenma. CrnocoObl YMEHBIICHHS U
YBEJIMUYEHUS AaBIICHUS

4.2

JlaBiieHue rasa. 3aBHCHMOCTL JaBJICHHS Tra3a OT 00BEMa,
TEeMIIepaTyphl




4.3

[lepenaua naBneHus TBEPABIMH TEJAMHU, KUAKOCTIMU U
razamu. 3axoH Ilackand. I[TneBMaTHUecKue MaIIHbI

4.4

4.5

4.6

3aBUCUMOCTh ~ JaBIIGHUS  JKHJIKOCTH  OT  T[JIyOWHBL
I'mapocratuueckuit  mapagokc. CooOmaromuecss CoCybl.
['mapaBnuyueckre MEXaHU3MBI

Atmochepa 3emuin u armochepHoe naBiieHue. I[IpudauHBI
CYIIECTBOBaHHUS BO3MYIIHOM 000j0uku 3emud.  OImbIT
Toppuuennu. 3aBUCHMOCTh aTMOCPEPHOTO JIABJICHHS OT
BBICOTHI HaJl YpPOBHEM MOPSI

WN3mepenue armocdeprnoro maBnenus. [Ipubopsl s
M3MepeHust aTMOC(HEpHOro JaBICHUS

4.7

JlelicTBue XUIOKOCTH U ra3a Ha MOTPYKEHHOE B HHUX TEJO.
BriTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BozayxomnnaBanue

[IpakTrdeckue pabOThI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT 0OBEMa
NOrpyKEHHOM B JKUAKOCTh dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOUIEH CUJIbI, JEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHUCHMOCTH BBITAJIKHBAIOLIEH
CHUJIbI, IEMCTBYIOIIEH HA TEIO B XKUIKOCTH, OT MACChl TeEJa.
OMBITB, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJTKUBAIOIICH
CUJIBI, JIEHCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUAKOCTh YacTU Tejla U OT IUIOTHOCTH

KUIKOCTH. KoHncTpyuposanue apeoMerpa UIH
KOHCTPYUPOBAHUE JIOJIKU u olnpezeneHue eé
Ipy30I0AbEMHOCTH

®duznyeckue SBICHUS B NPHUPOJE: BIHAHUE aTMOC(epHOro
JIaBJICHUs! HA )KUBOI OpraHu3M, IIaBaHUE PbIO

411

TexHuueckue  ycTpoiicTBa:  COOOIAIONIMECS  COCYABI,
YCTPOICTBO ~ BOAOINpPOBOAA,  THApaBIMYECKUNH  Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTbB, DHEPT YA

5.1 Mexanunueckas pabota
5.2 MexaHuueckasi MOIIHOCTb
5.3 IIpocTble MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTb.
' I[TpaBuiio paBHOBECHS pbluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
«3on0Toe TpaBuiIO» MexaHukH. KoadduuueHT mnosie3Horo
9.5 neiicTBus MexaHu3MoB. IIpocTeie MexaHH3MBI B OBITY U

TECXHUKE




5.6 [ToTenumanpHas SHEPTUU TeJA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5.8 [lTonnass MexaHuveckas »dHEprusi. 3aKOH U3MEHEHHUS U
' COXPAaHEHHUS MEXaHUYECKOM dHEepPTuu
[IpakTuueckue padbOTHI:
Omnpenenenue pabOTHl CHIIBI TPCHUS TIPH PABHOMEPHOM
5.9 JIBUKCHWM  Tela IO  TOPU3OHTAIBHONH  MOBEPXHOCTH.
' UccnenoBanue ycnoBuii paBHoBecus peiuara. Mzamepenune KIT1/]
HaKJIOHHOM IUIOCKOCTU. l3ydeHune 3akoHa COXpaHEHUs
MEXaHUYECKOM SHeprun
5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
Texnuyeckue  ycTpoiicTBa:  pblyar, MOJBIJKHBIM U
511 HETIOJBYIKHBIM  OJOKH, HAKJIOHHAs ILJIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJIeP:KAHUS
pa3jena  3JieMeHTa
TETIUJIOBBIE ABJIEHU A
OcCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHUECKON TEOpHH
6.1 CTpoeHHs BemiecTBa. Macca u pa3mepbl Mosiekyn. OTBITHL,
' MOITBEP K IAOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUIECKON TEOPUH
6.2 Monenu TBEPAOTroO, >XKMAKOTO U Ta3000pa3HOTO COCTOSHUN
' BemiectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, JKHJIKOCTEH W TBEPABIX TEN Ha
' OCHOBE TIOJIOKEHUH MOJICKYJIIPHOKUHETHUCCKON TCOPHH
6.4 CMauuBaHue M KAWL PHBIE SIBICHUS
6 6.5 TernnoBoe pacupeHue U CKaTHe
6.6 Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIIJIOBOTO
' JIBUKECHHUS YaCTHULL
6.7 Buytpennsas osHeprusi. CrocoObl H3MEHEHHs] BHYTPEHHEH
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Bunel Temnonepenauu:  TEMJIONPOBOJHOCTh, KOHBEKIIHSA,
U3ITy4yeHue
6.9 KonwuecTBo TernoThl. Y aenpHas TEIIOEMKOCTD BEIIeCTBa
6.10 TennooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE TETUIOBOTO

Oamanca




6.11

IInaBnenue u OTBCPACBAHUC KPHUCTANIMYCCKUX BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanue u kouaecHcanus. Mcmapenwe. Kunenwe.
VYaensHast ~ Temjgota — mapooOpa3oBaHMA.  3aBUCHMOCTD
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

BnaxnocTtn BO3yXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner pabotel TeroBbix apurarenedt KIIJ TeruioBoro
nBuratens. TeryoBble JBUTaTENM M 3alllUTa OKPY>KaOIIEH
cpenbl

3aKOH COXpaHEHMS W TPEBpAICHUS SHEPIHMU B TEIUIOBBIX
rpolieccax

6.17

6.18

[IpakTuyeckune pabOTHI:

OnbIThI 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO
MPUTSDKEHUSL.

OnbITHI 1O BBIPAITMBAHUIO KPUCTAJUIOB IIOBAPEHHON COH
WM caxapa.

OnbITHI 10 HAOJIOIEHUIO TEILIOBOTO PACIIUPEHUS T'a30B,
KUAKOCTEN U TBEPIBIX TEJl.

OrnpesienieHne 1aBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHMS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

IIpoBepka rumoTe3bl JIMHEHHOW 3aBUCUMOCTU JJIMHBI
CTONOMKAa JKUIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT
TEMIIEPATYPBI.

HaGnronenue M3MeHeHUs] BHYTpEHHEW SHEpruM Tena B
pe3yJibTaTe TerIonepeaayu 1 paboThl BHEITHUX CHUIL.

HccnenoBanue sBIE€HUS TEMJIO0OMEHA MPU CMEIIMBaHUU
XOJIOAHOW M ropsiued BOABI.

Omnpenenenre KOJIMYECTBA TEIJIOTHI, TOJIyYEHHOTO BOJIOM
IPU TETII00OMEHE ¢ HarpeThiM METAJUINYECKUM IIMIINHAPOM.

Omnpenenenne y1enbHON TEMIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHus.

Omnpenenenrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYyXa.

Omnpenenenne y1enbHON TEIUIOTHI IUIABJICHUS JIbJA.

dusnyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSYKEHUE
U KanWUISIpHBIE SBJICHUS B MPUPOJE, KPUCTAILIBI B IPUPOE,
u3nydenue CorHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI;
oOpa3oBaHUE pOCHI, TYMaHa, UHES, CHETa.

6.19

TexHuueckue yCTpOICTBA: KanuJuIsiphl, MIPUMEPHI
UCIIOJIb30BAaHUs  KPUCTAJUIOB, JKUJAKOCTHBIA  TEPMOMETP,
JaTYUK TCMIICPATYpbl, TCPMOC, CUCTEMA OTOIIJICHUA OOMOB,




TUTPOMETPHI, TICUXPOMETP, NapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. [[Ba posa aneKTpU4ecKux 3apsiioB
B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCHMOCTb CHUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEN OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIaMu)
OnekTpuueckoe noje. Hanpssk€HHOCTh 3JIEKTPUYECKOTO TOJIA.
7.3 [IpyHuMI ~ Ccyneprno3uuuu  IEKTPUYECKUX Mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snekTpuueckux  3apsgoB.  DIEMEHTapHBIH
7.4 anekTpuueckuii 3apsa. Crtpoenue aroma. I[IpoBogHuku wu
JUBIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNEeKTpUYECKU TOK. Ycenosus CyLIECTBOBAHUSA
' ANEKTPUIECKOTO TOKa. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JleificTBUS DNEKTPUYECKOr0 TOKa (TEMIoBOe, XMMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
78 Onektpuueckas  nemb. Cumiia  ToKa.  DJIEKTPUUECKOE
' HaIpsoKEHHE
79 ComnpoTuBi€HUE MPOBOJHUKA. YAEIbHOE CONPOTHUBIICHHE
' BEIIIeCTBA
7.10 3akoH OMa aJ1g yyacTka Lenu
711 [TocnenoBarensHOE " napajuieJIbHOe COCIMHEHHE
' MPOBO/IHUKOB
712 PaboTta 1 MOIIHOCTB IEKTPUUECKOTO TOKA. 3akoH Jlkoyms —
' Jlenna
713 DneKTpUUecKHe ey U NOTPEOUTEH AIEKTPUIECKON SHEPTUN
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocTtostHHBIE  MarHuThl.  B3anmMoOAeWCTBHE  MOCTOSHHBIX
' MarHUTOB
715 MarnuTHoe noJjie. MarHuTHoe 1nose 3eMIId U €ro 3HaUeHHe 1S
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHUTHOE TOJE€ BJIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
[leficTBHe MAarHUTHOrO TMOJS HA TMPOBOJAHUK C TOKOM.
717 OJIEKTpOABUTATENb IOCTOSIHHOTO TOKa. Mcmonbs3oBaHue
' AJIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOWCTBAX W Ha
TpaHCIopTe
718 OnbiTel @apazes. SIBleHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.

[TpaBuno Jlenna




7.19

OnekrporeHepatop. CrnocoObl TMOMYYSHHS JIIEKTPUICCKOU
DHEPTUU. DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIUU

7.20

[TpakTuyeckue pabOTHI:

OnbITHI IO HAOIOCHUIO AIIEKTPU3ALINY TET UHAYKIUEH U TpU
COIPUKOCHOBEHUH.

HccnenoBanue  OEUCTBUS  DJIEKTPUYECKOTO IO HA
IIPOBOJHMKH U JUDIIEKTPUKHU.

Cbopka u mpoBepka paOOTBl  UIEKTPUUECKOW  Iienu
IIOCTOSTHHOTO TOKA.

W3mepeHue u peryiupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYILIETO Yepe3
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpPA M HAIPSDKEHUS Ha
pe3ucTope.

OneIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH 3JIEKTPUYECKOIO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAaU
IIONEPEYHOI0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuna  CIOXKEHMS  HANpsDKEHUW — IIpU
MOCJIeI0BATEILHOM COEIMHEHNUH JIBYX pe3ucTopoB. [IpoBepka
IpaBwia s CUJIbl TOKa IPHU MapajljieIbHOM COEIMHEHUU
pesuctopoB. OrmpeneneHre padbOThl AJIESKTPUUYECKOTO TOKa,
uayuiero depe3  pesucrop. OrmpeneneHue  MOIIHOCTU
JIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIETO YEpeE3
JaMIOYKy, OT HampsbkeHuss Ha Hell. Onpenenenue KII/I
Harpesatensd. lccnenoBaHMe MarHUTHOTO B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3ydyeHune MarHuTtHOro mOJs
MOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUU U pa3J/ICICHUU.
HccenenoBanue qeiCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenky. ONBITBI, JEMOHCTPHUPYIONIME 3aBHUCUMOCTb CHJIbI
B3aMMOJIEHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HampaBJieHUss TOKa B Karymke. I3ydenne neiicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue
U u3ydeHue paboThl snekTponsurarens. Mimepenue KIIJ]
AIIEKTPOIBUTaTENIbHON yCTaHOBKU. OMBITHI IO UCCIIEI0BAaHUIO
SBJIGHUSI  AJIEKTPOMArHUTHOM HMHAYKLUUHU: HCCIIEOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKIIMOHHOTO TOKa

7.21

dusnueckue SIBJICHUS B OpUPOAC: SJICKTPUUCCKUC SIBJICHUSA B
aTMocdepe, EKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Ipeid MOIICOB, POJIb MAarHUTHOTO TIOJISI IS
KHU3HU Ha 3emiie, MOJIIpHOE CUSTHUE




1.22

TexHudyeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,
BOJITMETP, PEOCTAT, CYETYHUK DIIEKTPUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEILHBIC puOOpHI, HarpeBaTeNbHbIC
AIEKTPONPUOOPHI (Tpumepsr), AJICKTPUUYECKUE
NPEOXPaHUTEIH, AJIEKTPOMArHuT, DIIEKTPOJABHUTaTEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
pazznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe aBmxeHue. MarepuanbHas Todka. Cucrema
' orcuéra
8.2 OTHOCHTEITFHOCTh MEXaHUYECKOTO JIBHIKECHUS
8.3 PaBHOMEpHOE MPSAMOIIMHEHHOE TBUKEHHE
8.4 HepaBHomepHoe npsimosinHeliHoe nBUkeHue. Cpenssis u
' MT'HOBEHHAsI CKOPOCTh TeJia TP HEPABHOMEPHOM JIBH)KCHUN
8.5 VYckopenue. PaBHOYCKOpeHHOE MPSIMOIMHEWHOE IBUKECHHE
8.6 CBobOoHoe magenue. OnbITel [ammres
PaBHOMepHOE nBWXKEHHE MO OKpyxkHOcTU. [lepuon u
8.7 yacTtora oOpamenus. JluneliHas ©  yrjioBas CKOPOCTH.
LlenTpocTpeMUTENHEHOE YCKOPEHUE
8.8 ITepBsiit 3ak0oH HproToHA
8 8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroTona
8.11 [TpuHIMIT CyTIepIIO3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cwia TpeHUs: cuja TPEHHUS CKOJBKEHHUS, CUja TPEHUS
' TIOKOSI, TPYTHE BUJIbI TPEHHUS
8.14 Cuma TSOKECTH W 3aKOH BCEMHPHOTO  TATOTCHHUSI.
' Vckopenue cBo0OIHOrO NaaeHus
8.15 Jsuxenne tuianer Bokpyr Comnna. IlepBas kocmmuueckas
' ckopocTb. HeBecomMocTh U neperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHoBecue TBEpPHOro Tela C 3aKpPEIUIEHHOW OCBIO
' BpanieHusi. MomeHT cuiibl. LleHTp Tsxectn
8.18 Nmnynec tena. M3menenne nmnynbca. IMImynbe cuitbl
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa




8.20

PeakTuBHOE NBMKEHUE

8.21

8.22

Mexaandeckas pa60Ta 1 MOIIIHOCTb

Pabora cun Tskxectw, ynpyroctd, TpeHus. CBsi3p DHEPIUM U
paboThI

8.23

8.24

HOTCHL{I/IaJIBHaH 3Hepr1/151 TCJ1a, IIOAHATOT'O HAaQ HOBerHOCTBIO
3emiu

[ToreHuuanbHas SHEPTUs CXKATON MPY>KUHBI

8.25

Kunernueckas osHeprus. Teopema 0 KHHETHYECKOU
SHEPIrUU

8.26

8.27

3aKkoH COXpaHCHUA MEXaHU4YeCKOMn OHCPIUH

[TpakTuueckue paboThI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBXKEHHs OpycKa HId
JBUKEHHS IIApUKa M0 HAKJIOHHOW IUIOoCKOCTH. OmpeneneHue
YCKOpEHHUs Tella TMpPH PaBHOYCKOPEHHOM JBUXEHHH IIO
HAKJIOHHOM INIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 HauaJIbHON CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIIU MPU PAaBHOYCKOPEHHOM JIBUKCHUU
0e3 HavaJIbHOW CKOPOCTH MYTH OTHOCSTCS KaK PsJ] HEUETHBIX
qucel, TO  COOTBETCTBYIOIIME TPOMEXKYTKH  BpPEMEHHU
OJINHAKOBBHI.

HccnenoBaHue 3aBHCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT
CUJIBI HOpMaJIbHOTO nAaBneHusi. Onpenenenue xoddduimenta
TpPEeHUsl CKoNbXeHus. OmnpeneneHue XKECTKOCTH MPYKHUHBI.
Onpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
JOBIDKEHUH  Tela 1O  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Ornpenenennie pabOTHI CHIIBI YIIPYTOCTH TIPH MOABEME Tpy3a C
MCIOJIb30BaHNEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

8.29

@u3nyeckue ABJICHUS B MNPUPOJE: NPUIUBBI U OTJIMBHI,
newkeHne 1aHeT CoONMHEYHOW  CHUCTEMBI, pPEaKTHBHOE
JIBMDKEHUE KUBBIX OPTAaHU3MOB

Texuuyeckue YCTpOﬁCTBaI CIINAOMCTP, AATYHUKU ITOJIOKCHUS,
pacCTodHuAg U YCKOPCHUS, PaKCTLI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebGarenbHoe paBmxkeHune. (OCHOBHBIE — XapaKTEPUCTUKU

91 KOJIe0aHMIA: TIEPUOJI, YACTOTA, AMILTUTY 1A

9.2 MareMaTtnyeckuii U INpYyKUHHBIA MaATHUKU. lIpeBpainenue
' SHEPTUH MPHU KOJIeOATEILHOM JIBHKEHUU

9.3 3aryxatomuye  KojeOaHus.  BBIHY)XIEHHbIE  KOJcOaHWMs.
' Pesonanc

9.4 Mexannyeckne BoOJHBIL. (CBOWCTBA MEXaHUYECKHUX BOJIH.

[IpononpHbIe U MIONIEpEUHbIe BOIHBI. J{JI1HA BOJIHBI U CKOPOCTh




e€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM Telle,
ceificMu4ecKkue BOJIHBI

9.5
9.6

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa

Wndpa3Byk u ynbTpa3Byk

9.7

9.8

9.9

[TpakTuyeckue pabOTHI:

Onpenenenue YacTOTBI u nepuozaa Kose0aHui
MaTEMaTHUYECKOT0 MasiTHUKA.

Omnpenenenre 4acToThl M MEpUOJa KOJIECOAHWM MPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBHUCHUMOCTHU nepuozaa KosebOaHuit
MOJIBELIEHHOTO K HUTHU Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHUMOCTH HEpUOJa KoJeOaHUN MPY>KUHHOTO MasTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MEeproAa KoyeOaHui
rpy3a, MOJBELIEHHOr0 K HUTH, OT MAacchl rpy3a U *ECTKOCTH
npyxuHsl. I3Mepenne yckopeHust cBOOOIHOIO NaieHus
duzuyeckue SBICHUA B MPHUPOJE: BOCHPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEIICMIUYECKHUE BOJIHBI, IIyHaAMH,
X0

TexHuueckue  yCTpOMCTBa: 9XO0JIOT, HCII0JIb30BAHNE
yIIBTPa3ByKa B ObITY M TEXHUKE

10

11

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 OJEeKTPOMAarHUTHOE  Toje.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DOnekTpoMarHuTHas —mpupoja cBera. CKOpPOCTh  CBeTa.
' BoJtHOBBIE CBOCTBA CBETA

[TpakTyeckue paboOTHI:
10.4 W3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TeneoHa

10.5 dusnueckue SBICHHUS B TPHUPOJE: OWOIOTHYECKOE JEHCTBUE
' BUMMOTO0, YIIBTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3ITy4eHUt

10.6 Texnuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

111 JIydeBas monens cBera. MIcTOUHMKM cBETa

11.2 [IpsaMosnHENHOE pacCIPOCTPAHEHUE CBETA

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

114 IIpenomnenue cBera. 3akoH mpesnomsieHus cseta. llomHoe
' BHYTpPEHHEE OTPAKEHUE CBETA

115 JInnza. Xop stydeit B iuH3e

11.6 Onrtuueckas cucteMa oToarrapaTra, MUKPOCKOIIA B TEJIECKOTa




I'maz kak onruueckas cuctema. bimsopykocte u

11.7
JaTbHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B coektp. OmnbiTel HbloTOHA.
' CrnosxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS CBETOBOTO
Jy4da OT yIJIa MMaJICHHUs.
W3ydyeHne XapakTepUCTHK W300pakeHUs TMpeaMeTa B
TJIOCKOM 3epKaie.
HccnenoBanue  3aBUCHMOCTH  yIjla  IPEIOMIICHUS
119 CBETOBOT'O JTy4a OT YIJIa [TaJICHUS Ha TPAHUIIE «BO3IIyX — CTEKIIO».
' [Tonydyenne wu300pakeHU C TOMOUIBIO COOHMparoIeit
JIMH3BL.
Onpenenenne (OKYCHOrO PpAcCTOSHUS U ONTHYECKOH
CHJIBI COOMPAFOIIICH JIMH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OnBITEl 1O BOCHPHUATHIO I[BETA MPEAMETOB TIPH UX
HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI
dusznyeckue apieHus B npupoje: 3arMenus Connma u JIyHsl,
11.10 [[BeTa Tell, ONTHUYECKHEe SBJICHHS B armocdepe (UIBeT Heba,
pedpakuus, pagyra, MUPax)
1111 TexHuyeckue yCTpOICTBa: OYKH, MEPHUCKOI, (oToammapar,
' ONTHUYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHU A
121 OmneiTel Pesepdopna u mmanerapHas mozens atomMa. Mojenb
' aroma bopa
122 Hcnyckanwe © TOTJIONIEHHWE CBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Ctpoenue atoMHOr0 sifjpa. HykmoHHas MoJienh aTOMHOTO sJIpa.
' N30TOMBI
12 125 PanmoaktuBHBIe  TpeBpamieHus. I[lepwon — momypacmana
' ATOMHBIX SI/IEp
126 Snepubie peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
128 Peakuyu cuHTe3a u neneHust sanep. VICTOUHMKH 3HEPrUMn
' ComHIa ¥ 3BE3]1
12,9 Snepnas sHepreruka. JlelcTBUE PaIMOAKTUBHBIX M3JIy4YEHUU
' Ha JKHBbIC OPTAaHU3MBI
12.10 [TpakTrueckue pabOTHI:




Habmro1eHue CIuTOHbIX U IMHEHYAThIX CIIEKTPOB U3ITyYCHUS.
HccnenoBanne TPEKOB: W3MEPEHUE DJHEPTUU  YaCTHIIBITIO
TOpMO3HOMY ITyTH (110 hoTorpadusim).

H3mepenue painoakTuBHOTO (hoHa

@usznueckue  SABICHUA B IIPUPOJE: €CTECTBEHHbIN

1211 pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE

' U3JIy4eHUE PUPOJHBIX MUHEPAIIOB, JEHCTBUE PAJUOAKTUBHBIX
W3JIy4YEHUH Ha OPraHUu3M 4eJI0BEKa

1212 TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIMBHIYaJIbHBINA

JIO3UMETp, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYUHON KapTHHE MUpPa; CPOPMUPOBAHHOCTD
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBS3M U MO3HABAEMOCTHU
ABIIGHUW  TPHUPOABI, O PpOJIU  OKCIepUMEHTa B  (usHKe, O
cuctemMooOpasytomieil poiau (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU W TEXHOJIOTHA, 00 3BOIIONUU (PU3NICCKUX 3HAHUU M UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHUPA, O BKJIAJI€ POCCUNCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBIKEHUHU KaK Crocobe
CyIIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOCHUS
BEIIECTBA, O (PU3NICCKON CYIIHOCTH SIBICHUN MPUPOJBI (MEXaHUICCKUX,
TEIJIOBBIX, JJIEKTPOMATHUTHBIX M KBAHTOBBIX); yMEHHUE pa3Iuyvarh
SIBJICHUS 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3nuUecKoe SBIEHUE; YMEHHUE PAaCIO3HABATh
MPOSIBIICHUE HM3YyUEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MUPE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'IaIleHI/Ie OCHOBaMH MOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHUC HUX IJId PCIICHHA y‘~I€6HI:vIX 3aaa4; YMCHHUC
XapaKTEepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUS U TIPOLECCHI,
HCIIOJIb3YA Q)yHﬂaMeHTaJIBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHHe ONMChIBaTh M3YyYCHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHUS,
UCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHoBaMH METO/I0B HAyYHOTO TTO3HAHUS € YYETOM COOJIIOICHHS
npaBui 6€30MacHOro Tpya: HaOmoieHNe (PU3NYECKHX SIBICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000PyI0BaHMSI 110 MHCTPYKIIMH, OTIMCHIBATh XO/1 ONbITAa U
3aMUChIBaTh €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX HM3MEPEHUN (PU3NYECKUX BEITUYMH:
yMEHHE  IUIAaHHPOBaTh  M3MEPEHHUs,  CaMOCTOSATEIBHO  COOHMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY I10 MHCTPYKLMM, BBIYUCIIATH 3HAUYCHUE
BEJIMYMHBI U AHAJIU3UPOBATH IIOJIYYECHHBIE PE3YJILTATHI C YUETOM 3aJaHHOU
IIOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IIPOBEJCHUE HECJIOXKHBIX  JKCIIEPUMEHTAJIBHBIX HCCIICJOBAHN;
CaMOCTOSITENILHO COOMPATh IKCIEPHUMEHTAIbHYIO YCTAHOBKY U IIPOBOIUTH
UCCJIEJOBAHKE 110 MHCTPYKIIMH, ITPEACTABIATH MOJyYEHHBIE 3aBUCUMOCTH




¢u3MUeCKUX BEJIMYMH B BUAE TaOmul U TpapuKOB, YUHUTHIBATH
HOTPEIIHOCTH, JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM MUCCIICJOBAHHS

[TonnMaHme XapaKTEepHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHUSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IJIAHETapHas MOJENb aTOMa, HyKJIOHHAsA MOJEIb aTOMHOT'O
Apa) U yMEHUE IPUMEHATH UX 751 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

VYMeHne o0BSCHATh (PU3UUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBLIC CBA3M U CTPOUTH
00BSICHEHHE C ONMOpOW HAa M3yUEHHBIE CBOWCTBA (PM3NYECKHUX SIBICHUH,
¢du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMeHue pemaTh pacu€THble 3a/1auu (Ha 6a3e 2 — 3 ypaBHEHUIT), HCHIOJb3Y s
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKIE BETMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/1auyM, BBIABISATH HEIOCTAIOIINE JaHHbIE,
BbIOMpaTh 3aKOHbI W (opMysbl, HeEOOXoIuMble sl €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTD OJTYYEHHOT0 3HaYeHUs (PU3MUECKON BETMUMHBL; YMEHHUE
ONpeneNiaTh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, IOJYYEHHOH IpH
peLIeHUHU 3a7jauul

YMeHHe XapakTepru30BaTh IPUHIUIIBI IEHCTBHUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHUYECKUX
IPOLIECCOB MO UX OMUCAHUIO, UCTIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30BaTh 3HaAHUSI O PU3NYECKUX SIBICHUSAX B MIOBCEHEBHON
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMH
npuOopaMy M TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHS 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TMOBEICHUS B OKpY’Kalollel cpene;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (QU3UKH H
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOI0IOIB30BAHUS

11

OnpiT ToMCcKa, mpeodOpa3oBaHus U MpeACTaBiIeHUS HHpOpMaUU
($U3MUeCKOro  CcoIepXKaHWsl €  HCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIHH; yMEHHE OIIEHMBAaTh JOCTOBEPHOCTb
NOJYyYeHHOH MHQPOpPMAallMM Ha OCHOBE UMEIOIIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX NCTOYHUKOB; YMEHUE UCIOJIb30BaTh MPU BHIIOIHEHUH
y4eOHbIX 3a/JaHUil HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (HU3UUECKOro
COJIep’KaHus, CIpPAaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer;
BJIa/ieHHe 0a30BbIMHM HaBbIKaMU MPeoOpa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAaKOBOW CHCTEMBI B JpYIyl0; YMEHHE CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOLIEHMS HAa OCHOBE HMH(pOpPMaLUMU U3
HECKOJIbKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHudeckoe JBHKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuUéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBmKeHue. Cpenusis ckopocts. Dopmyrna s
1.2 Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABMIKCHUC. 3aBHCUMOCTh KOOpJZUMHATBI TEjla OT
BPEMCHHU B CJIy4a€ paBHOMCPHOTI' O HpHMOHHHeﬁHOFO JABUOKCHU !

13 xX(#)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JI1 IPOCKOHUH CKOPOCTHU, IIPOCKIHHU

nepeMeuICHusd, MyTH, KOOPAWHATLI ITPU PaBHOMCPHOM Hp?[MOJIPIHGfIHOM JABMOKCHUH

3aBHCHMOCTD KOOpAUHATBI TE€Jla OT BPEMCHU B ClIydda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

] [y

Sx(t) = Vo, * t+ay»

@opMyIbl 1JI IPOESKIUU IEPEMEILEHUS, IPOEKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2

t
14 -Sx(F)=on'F+ﬂx'E.
U_‘_(f):l)ﬂ_\_—l-ﬂj‘_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'paduku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIUN YCKOPEHUS, TIPOEKLUU CKOPOCTH,
MIPOEKINN TepEMENIEHUs, KOOPAWHATHI IPU PABHOYCKOPEHHOM MNPSIMOJIUHEHHOM
JBHKEHUH

CBobGonnoe mnanenue. DopMyibl, OMUCHIBAIOIIME CBOOOJHOE IMAJECHUE TeNa IO
15 BEPTUKAIM (JBWKEHHME Tela BHU3 MIU BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3€MIIH).
' I'paduku 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMU CKOPOCTH U

KOOpAWHATEI ITpU CBO6OI[HOM MaaCHUM TCJ1a IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HarmpasiieHne CKOpOCTH.
1.6 dopmyna Ui BBIYHUCICHHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH U TEPHO
oOparnieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyiia 175 BBIYUCICHUS YCKOPEHUSI:

b
“R
®dopmyiia, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaLCHHUS:
v=l
T

Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BekropHas ¢puznyeckas BeaumuuHa. CI0XKEeHHUE CHIT
19  SBnenue unepuuu. [lepsslit 3axoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJIa U BEKTOPA CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopericteue ten. Tperuit 3akon Herorona:
1.11 F R _‘Fl—>2
Tpenue nokos U TpeHHe cKoybkeHus. Popmyna sl BBIUMCICHHUS] MOJYJIS CHIIBI
TPEHUS CKOJIBKEHMSL:
F_=n-N
1.12 p- B
Hedbopmarus Tena. Yopyrue u Heynpyrue nedopmaruu. 3aKoH ynpyroi nedopmaruu
(3akon ['yka):
113 F=k-Al
1.14  BcemupHOe TArOT€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyia 1715 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H moBepxHocTH 3emun: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

Meperpy3Ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 D=mi

Nmnynbe cucremsl Ten. M3Menenune umiryibca. MMiyabe cusibl

3aKkoH COXpaHCHUA UMITYJIbCa JJIs1 3aMKHYTOﬁ CUCTEMBI TCII:
1.16  p=mU; +m,U, =const

PeakTuBHOE ABMXKEHUE

Mexanudeckas pabora. @opmyria /it BBIYUCICHUS paOOThI CHJIBI:

A=Fsooscx
MexaHudecKkas MOITHOCTD:
1.17

N=24
I

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIs1 BBIYMCIICHUA
KHHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOU OHEPIUHn. d)opMyJIa JJIs1 BBIYMCIICHUA HOTCHHH&J’IBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexanundeckas SHEpTHUsL:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHWYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHMUYECKOM HEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

ITpocThie MEXaHU3MBL. «30JI0TOE MPABUIIO» MEXAHUKH.
1.20  Psmuar. Momenrt cunsl: M - FI.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia s BBIYMCIICHMS NABJICHHs TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTuueckoe AaBiieHNUE BHYTPHU KUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyiia 115 onpeneneHus BRITAIKUBAOIIEH CUIIbI, AECTBYOLIEH

Ha TCJ10, HOI‘py}KéHHOC B XXUJAKOCTH MJIM ra3:

Vcaosue mnaBanus Tena. [lnaBanue CYZ0B M BO3QYyXOILIaBaAHUEC

Mexanunueckue KosiebaHus. AMIUINTYJa, epHoJ U 4yacTora Konebanuil. Popmyna,
CBSI3bIBAIOIAS YACTOTY M NMEPHOJ KOJIeOaHUM:

1.25

1.26

MareMatnueckuii W IPYXKUHHBIA MasgTHUKU. IIpeBpaiieHue »sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUN

3aTyXElIOH_II/Ie KoJIeOaHHSI. BBIHy)KI[CHHBIC koJsieOanus. Pe3onanc

1.27

MexaHudeckue BOJIHEL. HpO)IOJ'II)HI)Ie U TIOINCPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTBH M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI HA I'PAHMIIE JABYX
cpea. Hdpa3Byk U yIbTpa3BykK

1.29

Ilpakmuueckue pabomol

N3Mepenne cpenHell IIJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
MPYXKUHBI, KO3(P(UIMEHTa TPEHUSI CKOIBKCHHS; PaOOTBl CHUJIBI TPEHUsSI, CHIIBI
YIPYTrOCTH; CPEIHEW CKOPOCTH JBIMXKCHHS OpyCcKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 OpycKa Ipu JBM)KEHUH MO HAKJIOHHOW IJIOCKOCTH; YacTOTHI M MEpUoja
KojeOaHWii MaTeMaTHYecKOro MAasTHHUKA, 4YacTOThl W TepuoAa KoseOaHui




NPY>KMHHOTO MasiTHUKA, MOMEHTA CHJIbI, JACHCTBYIOLIETO Ha pblYar; paboThl CHIIBI
YIPYrOCTH NPH HNOABEME TPy3a C MOMOIIBIO HETOJBI)KHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH TPH MOIBbEME IPy3a C TOMOIIBIO ITOIBHKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIONICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHUS CKOJBXKEHHS OT CHJIbI HOPMAJIBHOTO IaBIIEHHS W OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPY>KHUHE, OT CTETIEHH JieopMaluu
MPYKUHBI, YCKOpeHHs OpyCKa OT yriia HaKJIOHa HAIPaBISIOLICH; eproaa (4acTOThI)
Kosie0aHUH HUTSHOTO MAasiTHUKA OT JJIMHBI HUTH; MEPHOAa KOIeOaHUi MPy>KUHHOTO
MasTHHKAa OT MaccChl Tpy3a U KECTKOCTU NMPYKUHBI; UCCIETOBAHUE HE3aBHUCUMOCTH
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOHM U HEXKUBOU NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, JIBWKeHUE TulaHeT CONHEYHOM CHCTEMBl, PEaKTUBHOE JIBMJKEHUE KMBBIX

1.30 OpPraHU3MOB, pblYaru B TeJe YeJIOBEeKa, BIUSHUE aTMOCEPHOro aBJIECHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATUE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSCEHHE,
CEMCMMUYECKHE BOJIHBI, LIyHAMHU, 9XO
Texnuueckue ycmpoiicmea: CIUJIOMETp, ITaTYUKH IOJIO)KEHUS, pACCTOSHUSA W
YCKOpEHUs, JWHAMOMETp, NOJIUIMIIHUKH, paKeThl, pblyar, MOIBWXKHBIA U

131 HEMOJBI)KHBIA OJOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTblE MEXaHU3Mbl B OBITY,

' cooOmIaNMecs CoCyabl, YCTPOWCTBO BOJOMNPOBOAA, THUIPABIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc, apeoMeTp, 3XOJIOT,
UCIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenn TBEPIOTO, IKHAKOTO W  Ta3000pa3HOTO  COCTOSHHH  BEIIECTBA.
Kpucrannuueckue u amop¢Hble Tena

99 JIBm>keHue yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHS YacCTHI] C TEMIIEPATypOu.

' BpoyHoBckoe nBmxenue, Tuddys3us

2.3  CmauuBaHHe U KaOWUIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprust. Pabota u Temonepenaya kak CiocoObl N3BMEHEHN S BHYTPEHHEN

' SHEPruu

2.7 Bwuapl Teruonepenayn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3TyUeHUE
HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTH. Y AeiabHas TEMI0EMKOCTD:

2% o=cm(ty-1))
3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OanaHca:

2.9

O +0,+..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcaru. Kunenue »xunkoctu. Y nenbHas TerioTa napooopasosanus: L = Q/m
2.11 BrnaxHOCTH BO3AyXa
[InaBnenue u kpucramnuzanus. M3MeHeHre BHYTpEHHEH SHEPruu Mpu IJIaBICHUU U
KpUCTaJTU3aluu. Y 1eibHasl TeIyIoTa IIaBIeHUs:
212 0
& m
513 BuyTpeHHss sHeprus cropanusi TOIUIMBA. Y AefibHas TEIUIOTa CrOpaHus TOIINBA: ( =
' Q/m
2.14  Tlpunanuns! padotsl TemoBbix Asurateneii. KI1/] reruioBoro neurarens
IIpaxmuueckue pabomol
N3mepenue yaenpHOM TEIUNIOEMKOCTH METAIMYECKOr0 IIMIMHIPA; KOJIHYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmmepaTyphl (PUKCUPOBAHHOW MacChl, B
515  KOTOPYIO OmymleH HArpeThIl IWIMHIP; KOJIMYECTBA TEIIOTHI, OTJAaHHOTO HATrPETHIM
' [WJIAHIPOM, ITOCJIEC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEITHBHON
BJI&KHOCTH BO3/IyXa; YJEIbHOM TEIJIOTHI IIaBJICHUS Jbja. VccieoBaHne n3MeHEeHUs
TEMIIEpPaTypbl BOABI TPH PA3NIMYHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUU XOJOTHOM U TOpsiued BOJBI; MpoIlecca UCIapEeHUs
Qusuueckue sa61eHUs 6 npupooe. TIOBEPXHOCTHOE HATSDKEHUE W KaIMJUIIPHBIE
2.16 @ sBIeHWS B TpPUPOJE, KPUCTALIBI B mpupojae, uairydeHue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpHu3bl; 00pa3oBaHKe POCHI, TyMaHa, MHEs, CHeTa
Texuuueckue ycmpoticmea. KamWIUISPbI, MPUMEPbl HCIOJIB30BAHUS KPUCTAIJIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIIJICHHS JOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOUHA, TBUTATEIH BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmekrpusanus Ten. J[Ba BuIa JIEKTPUICCKUX 3apsI0B
3.2 = BsaumopeticTBue 3apshkeHHBIX Tel. 3akoH KynoHa
3.3 | 3akoH coxpaHEHUS IEKTPUICCKOTO 3apsaa
3.4 DnekTpuueckoe moie. Hampspk€HHOCTH — dJeKTpuuecKkoro mojis.  [IpuHiun
' CYTEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenmn snexktpudeckux  3apsgoB. JleficTBHe SJEKTpUYECKOTO TONS  Ha
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTtossHHBIN BM€KTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsokenue.
I =qg/t,U=Alq
3.7 DJEeKTPUUECKOe CONPOTUBIICHUE. Y ACTHHOE IEKTPUIECKOE CONPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ms ydactka anektpudeckou nenu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

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

e

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10  PaGota m MoutHOCTH 35ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenna:
3.11 0-I 2 Rt
312 OmnbIT OpcTena. MarHuTHOE 1OJI€ MPSIMOT0 MPOBOAHMKA C TOKOM. JIMHMM MarHUTHON
' UHIYKIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MarHuTa. B3anmoelcTBIE MOCTOSITHHBIX MarHUTOB
3.14  JleiicTBME MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpoOMarunTHON nHAYKIMU. [Ipasuio Jlenma
IIpakmuyeckue pabomul
H3mepenne 31eKTPUIeCKOro COMTPOTUBIICHUS PE3UCTOPA; MOIITHOCTH HJIIEKTPUIECKOTO
TOKa; pabOTHI DJEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JIAMITOYKa), OT HAPSDHKEHHS Ha KOHIAX MMPOBOIHMKA; 3aBHCUMOCTH COTIPOTHBIICHUS OT
' JUIMHBL TIPOBOJHMKA, TUIOMAJAM €ro TMOMEPEYHOro CEYCHHS U YACIBHOTO
COIIPOTHUBIICHHUSL.
IIpoBepka mpaBmia A 3JEKTPUUYECKOTO HANPSOHKEHHUS NPU  TOCIEA0BaTEIbHOM
COEJMHEHUM TPOBOJAHUKOB; TpaBWIa Uil CHJIBI 3JEKTPUYECKOTr0 TOKa TpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuyeckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
3.17  2IeKTpUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMIIH, Jpeii¢ MOIOCOB, POIb
MarHUTHOTO TOJIS JUIs ’KU3HU Ha 3emJie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOT, aMIIEPMETp, BOJIBTMETP, PEOCTaT, CUETINK
318 AJIEKTPUYECKOW HHEPTHH, DIIEKTPOOCBETUTEIBHBIE TPUOOPHI, HArpeBaTeIbHBIC
' AJIEKTPONIPUOOPH! (TPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHMT,
AJIEKTPOBUraTeNb MOCTOSHHOTO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKa
3.19  DnexrpomarHuTHBIE BOJHEL. [1Ikama 2IeKTpOMarHUTHBIX BOJIH
3.20  JlyueBas mozensb cBeta. [IpsimonuHeliHOE pacpocTpaHeHUE CBeTa
3.21  3akon otpaxkeHus cBera. [I10ckoe 3epkano
3.22  IlpenomieHue cBETa. 3aKOH MPEIOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
394 JIunza. Xop myuelt B tnH3e. POKyCHOE paccTOsIHUE JTMH3bI. ONTHYeCcKas CUJIa JINH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onrudeckue mpudopbl




IIpaxmuueckue pabomul
W3mepenue onTuueckod cuibl coOuparomiel JIMH3bL, (OKYCHOTO PACCTOSHUS
coOuparolet JIMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaMeTa U M300pakeHus,

3.26  Korma mpeaMeT paciioyioKeH B JBOMHOM (OKyCe), TOKa3aTess MPETOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTBA N300paskeHUs, OJTYUYCHHOTO C TIOMOIIBIO COOMpAroIei
JIMH3BI; ©3MEHEHUS (POKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCKIMOCTH yTJIa
MPEJIOMJICHHUS] CBETOBOTO JIy4a OT YIJIa TaJIeHHs Ha TPAHULE «BO3AYX — CTEKIIO»
397 Dusuueckue signenus 6 npupoode: 3atMenus Comuia u JIyHbl, BeTa TeJ, ONTHYECKUE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPaXK)
3.28  Texnuuecxue ycmpoticmea. O4KH, IIEPUCKOT, (poToarmapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBUBGIE SABJIEHUA
41 PamuoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-
' pacmaza
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactun. [lnanerapaas moaens atoma
4.3 CocraB aToMHOTO0 siipa. M30Tombl
4.4  Ilepuon nosypacnajaa aTOMHBIX sJIEp
45  SlnepHbie peakiuu. 3aKOHBI COXPaHEHHS 3apsAI0BOTO U MaCCOBOTO YHCEIT
Dusuueckue s61eHUs 6 NpUpode. €CTECTBCHHBIN pPaJMOaKTHBHBIN ()OH, KOCMHYECKHE
4.6  my4u, paJIHOAKTUBHOE U3ITyYEHHUE MPUPOIHBIX MUHEPAJIOB, ICHCTBUE PAIHOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHIUBUAYaJIbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






