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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuétoM (penepanbHOM pabouel mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Copmepxanue mporpamMmbl MO (U3MKE HAMNpPaBlIeHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsSIMXca K Oojee TIyOOKOMY
OCBOCHMIO (U3MYECKUX 3HAHUW, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJAEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®du3urKa SIBISIETCS] CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHONW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO UCCIICIOBAHMS,

WHTEPIIPETUPOBATh JaHHBIE M HCIIOJB30BAaTh HAyYHBIE JOKa3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B



oOpa3oBaTenbHbIX opraHu3anusax Poccuiickoii ®Dexnepanuu, peagu3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca W CTpEeMJICHHS OOYdYaloIMXCsl K HAyYHOMY H3YYEHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHHUsS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GbopMHpOBaHHE YMEHUN NPUMEHATH (UINYECKUE 3HAHUS UM Hay4YHBIE
JI0Ka3aTeNbCTBA U1l OOBSACHEHUS OKPYKAIOIINX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  CSTELHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKH Ha
yriayOJaE€HHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX Npoduiieil 00yueHus: Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmkeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHHMM BELIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 3aJ1a4, TPEOYIOLINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOJIIOJaTh SIBIECHUS U H3MEPATH
¢duznyecKkue BEJIUYUHBI, BBIABUTaTh TMIIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEI0BAHMSI, AHAJTM3UPOBATD MOJTYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NUYECKOro CoAep KaHUs,
BKJItOYasi THPOPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalusi U
KPUTHYECKOE OLIEHWBaHNE NH(POPMAIIH;



3HAKOMCTBO CO cdepamu MpodhecCHOHATBHONU MEATeTLHOCTH, CBI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyeckoil HayKu.

Ha nzyuenue ¢usuku (yriayOaéHHBIN yPOBEHb) Ha YPOBHE OCHOBHOTO OOIIIET0O
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 yaca (3 yaca B Henelnw), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wzmepenne Qusnuecknx BenuuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoy. EcrecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHHUSI.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOrO0 TOPU30HTAIBHO, TEM OO0JIbIIIEe, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX U WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETUYWH, OINMUCHIBAIOIIUX JABWXKeHHe. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS U CHUia
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallPpaBJICHHBIX MO OJTHOW MPSMO.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTENH M ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUJKOCTU  OT  IJIyOWHBI  TMOTPY>KECHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEN CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MEXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIPYTOCTU MPHU MOABEME TPY30B MPU TOMOIIH
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.
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Pa3nea 6. Tens1ioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEXHOJOTMM TOJYyYeHHUS HCKYCCTBEHHBIX aiMa3oB. OOBbsSCHEHHE
CBOWCTB Ta30B, )KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISIPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb [IaBJIEHUS raza oOT
00BEMa, TeMIIEPaTypHhl.

Temneparypa. CBsi3p TeMmepaTypbl CO CpPEIHEHM KHUHETUYECKOW HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbI€ IIKAJIbI.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIIonepeaya u CoBeplieHue padboTsl. Bupl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLHMS, WU3JIydyeHHEe. Buael Ttemonepenaun B NPUPOJAEC U TEXHUKE.
HeoOGpaTuMoCTh TEIIOBBIX MPOIIECCOB.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OalaHca.

[I;maBneHrne U OTBEpACBAHUE KPUCTAIUIMYECKUX BEILECTB. Y IeJIbHAs TEIJIOTA
maBieHus. [lapooOpazoBanue u koHjeHcarnus. Mcnapenue. Kunenne. Y aenpHas
TeIJI0Ta Mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
naBieHus. HachleHHBIN 1 HEHACKIICHHBIN ap. BaaxHocTs BO3MyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSIX.

3aKOH COXpPAHEHUS W MPEBPALCHUS SHEPTrUA B MEXAHUYECKHX U TEIIOBBIX
IIpoLECCax.

Jemoncmpayuu.

HaOGmronenre 6poyHOBCKOTO ABUKEHUSI.

HaGmonenne nuddysuu.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HabGmroneHue TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMa W HarpeBaHUM WIH
OXJIAJKICHUU.

[IpaBuna u3MepeHus: TEMIIEpaTyphl.



Bunae! Terionepenaumn.

OxJtaykieHue Ipyu COBEPLIEHUH PadOTBhI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xumneHus.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIIaBICHHH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnsie padbomul u onvimel.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenue teMmnepaTypsl Py MOMOIIM )KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPaTypHI.

OnpiThl MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEMIIEPaTypHI.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MTPU CMEIIUBAHUH XOJIOTHON U ropsueit
BO/IBL.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPH TEIII00OMEHE C
HarpeThiM METAIMYECKUM LIUIUHIPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yeapHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanne npouecca uCapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJIA.

Pazgea 7. diekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTh siiekTpudeckoro moss. [lpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHHUs ANEKTPUUECKOTO 3apsaa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS BJIEKTPUUYECKOIO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ra3ax.

Onexrpuyeckas uenb. Cuia Toka. DIEKTPUUYECKOE HANPSHKEHUE. AMIIEpMETP
Y BOJIETMETP B LIENH MTOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBaTtenbHoe u
napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma st mosnHoil nenu. I[lpaBuna Kupxroga. Pacy€r mpocThIX 37€KTpHUUECKHUX
nerneii. Heamnennrie 3j1eMEHTEL.

PaGora u MoHIHOCTH »dJeKTpUYeckoro Toka. 3akoH J[xoynsa-Jlenna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoeiCTBHE MOCTOSSTHHBIX MAarHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarautHoe moje anekTpudeckoro Ttoka. Omnsit Amnepa. IIlpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
Cuna Amnepa U onpenesneHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
TOKa. Vcrnonap30BaHME 3JIEKTPOABUIATENIed B TEXHUYECKUX YCT-pOMCTBaX M Ha
TpPaHCIOpPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
OJEeKTPOCTaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX SHEPTrUU. ODKOJOTHUYECKHE
po6JieMbl 3HEpreTuky. TOMIMBHBIE 3IEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

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

YCTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAT0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUNA TOK B HKHUJIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

M3mepeHne 31eKTPUIECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



BzaumopaencTBue moCTOSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICACHUS MOJIOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOre€HEePaATOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH W
WHIYKIUEN.

UccnenoBanne AEWCTBUS DJIEKTPUYECKOTO TIOJsi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Y€pe3 pe3ucTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu MOMEPEUYHOr0 CEUYCHUS U MaTepuaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiIa CJIOXKEHUS HANpSOKEHUM TP MOCIEI0BATEIbLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia M8 CWJIblI TOKAa TpU TApaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa 71 MOJTHOM 1IETIH.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS VI MOJYTPOBOJHUKOBOIO JIUOJA).

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIISIEMOI Ha PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE W OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.



W3yueHne nercTBHUsI MarHUTHOIO MOJI HA POBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS .

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OneITBl 0  UCCIENOBAHHUIO  SIBIICHHUA DJEKTPOMAarHUTHOW MHAYKIMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABMKCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuit. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS.

BekTopHble BENMYMHBI, ONEPAIMN C BEKTOPAMU, MPOCKINHU BEKTOpa. Paamnyc-
BEKTOP MATEpPUATbHOW TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpsIMOJIMHEWHOE ABMkeHNE. HepaBHOMepHOE NpsIMOJIMHEITHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAs! CKOPOCTH TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKECHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBkeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus: Mpyu paBHOMEPHOM JBHXKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAA CUIIa.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIE JIETATEIbHBIC
amnmaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwWcie TmiaHer BOkpyr Comnuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBecOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LIeHTp TsxecTw.



Nmnynec Tena. I3mMenenue umnynsca. IMnynbe cuitbl. Ynpyroe u HEynpyroe
B3aUMOJICUCTBHE. 3aKOHbl M3MEHEHUS W COXpPAaHEHUs UMITyJbca. PeakThBHOE
JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b d3Hepruu U padbotel. [loTeHInanbHAas SHEPTUs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPrHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKOM SJHEPIUH.

Jemoncmpayuu.

HaOmroieHue MEXaHW4YecKOro JBMIKEHHUS Tela OTHOCHUTEIbHO Pa3HBIX TeEI
OTCYETA.

CpaBHEeHME TyT€d WM TPAcKTOPUU JBWXKEHUS OJHOIO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOSAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHHUE PUHIIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCA IIPU YIPYTOM B3aHUMOJEHCTBUN.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaJICHHH.

CoxpaHeHHe SHEPTUU MpH ABMKEHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa Uisl pasroHa M JAJIbHEWIIEro pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEKKU.

Onpenenenue cpefHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHue YCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOU INTIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCATCS KAaK PsiJ HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHMSI CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIPYTOCTH, BO3HUKAIOWIEH B IPYKHUHE, OT
cTerneHu aepopMaIiiy Mpy>KUHEI.

OmnpeneneHue paboOThl CHIbI TPEHUS MPU PABHOMEPHOM JABMKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIL: TEpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHusl.
Boinyxiennblie konebanus. Pesonanc.

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

Mexannueckue BoJiHBL. [IpoponbHble W momnepedyHble BoyHBL. (CBOKCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByKk. Pacnipoctpanenue u otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3zByk u ynbpTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne koneGanuii Tel mod OEHCTBUEM CHWIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroienre BeIHYXICHHBIX KOJIGOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenune natepdepeHiinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenne 4acTOTHI U MeproAa KoJieOaHUH MaTEMaTHYECKOTO MasSTHHKA.

OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCMMOCTH Nepuoia KoieOaHui rpy3a Ha HUTH OT JIJTMHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH TIEpUOia KoJIeOaHWi MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TMepuoia KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DneKTpoOMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM cBsi3H. Pannonokanus. Kocmuueckas CBA3b.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
cBeTa: MHTEephEepeHIUS U TUPPAKIUSL.

Hemoncmpauuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas Mojzenb cBeTa M TreoMeTpuYecKas onTtuka. McTouHuku cBera.
[IpssmonuHeliHOe pacnipocTpaHeHne cBeTa. 3atmenus ConHna u JIynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoeHue n3o00paxxeHuw,
c(hOpPMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

JImnza, xonm unywyerdn B JuH3e. Popmyna TOHKOM JmH3BL. IlocTpoeHune
n3o0pakeHuit, CHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas cHcTeMa
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak oONTHYeCKas CHCTEMa.
bru3opykocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CHEKTpaJIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.



[Tomy4yeHune n300pa’keHH B TNIOCKOM 3€pKajie.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xoj ayuyer B coOOMparole JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnid ¢ TOMOIIIBIO JIMH3.

[TpuHuun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Monenb riasa.

Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHUMOCTH yTrila OTPAXEHHS CBETOBOIO Jiyda OT yIJia
I1aJICHUSL.

N3yyeHue cBONCTB N300paKeHUsI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT yIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHUILIE «BO3IYX—CTEKIIO».

[TonyueHnne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenue (POKYCHOTO pacCTOSIHUA M ONTHYECKOM CHIIBI COOMparomiei
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u norniomenne cBeta aroMoM. KBaHThI. JInHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npespauieHus. llepuon nmonypacnaga atoMHbIX saep. JencTBue paauoakTUBHBIX
M3JIy4YCHUHN HA )KUBBIC OPraHU3MBbI. 3alIMTa OT PAJAUOAKTUBHOTO U3ITyYECHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W 3HEprum. Peakuuum cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSL.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITYYEHUH.



Perucrtparnus uznydeHus: IpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

Habmroienue CITomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPIHUU YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o potorpadusim).

W3mepenne paanoakTUBHOTO QOHA.

IHoBTOPUTEIBLHO-0000 1AM MOYJTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTU3aluH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATELHOCTH, TPUOOPETEHHOTO
OpyU U3YYEHUU Bcero Kypca (U3uMKM YIIIyOJIEHHOTO YpOBHS, a Takxke s
MOJIFOTOBKK K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHY 10 (U3HKeE.

B mpouecce wu3yueHus MAHHOTO MOIYJA PEATM3YIOTCSA W TOTydaroT
JaNbHEWIIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEeUMBaOIIUE JOCTHUKEHHE
OPEIMETHBIX M METalpEeIMETHbIX pEe3yJbTaTOB O0yuyeHUus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHHUI Ha OCHOBE
NpUMEHEHUsI (U3NYECKUX 3HAHUW, MCCIENOBATEIbCKUE NEHCTBHUS (BBIIBIKEHHE
TUMOTE3, MOCTAHOBKA IEJIM W IUIAHUPOBAHUE HCCICNOBAHUS, aHAIHM3 JAHHBIX U
MOJTy4Y€HHUE BBIBOJIOB).

[TpennmoutuTenbHON  QOpMONM  OCBOEGHHS MOAYJSA SBISETCS MPAKTUKYM,
mporpaMmma KOTOpPOTro BKIIIOUYAET:

pelieHrne 3agad, OTHOCSIIMXCS K Pa3IMYHBIM pa3feliaM U TeMaM Kypca
($U3MKH, B TOM YHUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHUE PA3HBIX Pa3JIeloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOUYAsi paOOTHI U OMBITHI U3
nepeyHell K paszgenaM Kypca) B YCIOBHUSIX CAMOCTOATEIbHOTO IJIAHUPOBAHUS
MIPOBEJICHUS UCCIIEOBaHMs, BEIOOpa 1 000CHOBAaHHUSI METOAA N3MEPECHHSI BEIHUHH,
COOPKH IKCTIEPUMEHTAIBHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHust MO €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH), B TOM 4YHCIE 3aJlaHUil C
MEXTPEAMETHBIM COJIEPKaHUEM;

paboTy HaJ TPYMIIOBBIMU WJIM MHIUBUAYaTbHBIMU TPOEKTAMH, CBSI3aHHBIMH C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JIUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKU yriayOlIEHHOTO YpOBHS,
BKJTIOUAIOIIEH 3aJaHusl Pa3sHOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEMEHh TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy Mo (u3MKe, a  Takxke
CBUAETEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o l)nampuomuueckozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJICHUHU 00IIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MYECKON HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIbTYPHI,

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B NPUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJISATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4l HECJIOKHBIMU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI U BBICKA3bIBATH
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CHUTYyaIUsAX, TPEOYIONUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKOW 3amadul WiIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlu{ U TIpeajiaraTh MaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSl YMEHHUIA:



WCITOJIH30BATh MOHATHUSA: (PU3NYECKHE U XUMHUUYECKUE SBICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIMHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE [IBUXKECHHE, WHEpLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM U HEKHBOMW MPUPOJE, ACUCTBUE CHUII TSIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl WU (PU3MUECKUE SIBJICHUS, UCIIOIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUsT W EeAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GU3NUYECKUE SIBJIICHUS U MPOIECCHI, UCTIONb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsIMOil), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATh (PU3NUECKHUE SBICHUS, IPOLECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIEb, BBISBIATh MPUUMHHO-CJICICTBEHHbIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 HeHCTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayHd, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHHs U Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOXXHO PEIIUTH MIPH MTOMOIIH (HHU3HUECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

MIPOBOUTD OTIBITHI MO HAOMIOACHUIO (PU3MYECKHUX SBICHUN UIH (PU3UUYECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, IpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEJITUYUH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tela, CHIla, TEMIEpaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3((PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, 0OOCHOBBIBATHL BHIOOP METOJa M3MEPEHUS,
¢bukcHpoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOJANUTH HECIIOKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEM
¢u3nyecKux BETUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHHUS



OT IUIOIIAAM CONPUKOCHOBEHHMS TE€J, CHJIbI YIPYTOCTH OT YJIMHEHHS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (GOpMyIHpoBaTh 3aJady M THIOTE3y HCCIEA0BaHUS,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh MOTPEIIHOCTH, JAENIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETP), HUCHOJb3ys 3HAaHUA O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TMOBEACHUSA B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMallMIOo, KOTOpas SBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(pOpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHNUM, NPU 3TOM TIPAMOTHO MCIIOJIb30BATh W3YYCHHBIM MOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBITIOJTHEHUWEM IIJlaHA JCHCTBUM, aJeKBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE Pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAOIIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJICKTPUYECKUN 3apsj, IPOBOJAHUKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE paCIHIMpEHHE (CXKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHWE, CIOCOObI
Teruionepesaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TYyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3aLUs TeJl, B3aHUMOJCHCTBHE 3apsiioB, NEHUCTBUSA JJEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NUECKUX SBJICHUHN B OKpYXKaroIleM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emi, Apeid MoJtoCcoB, poJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PUBUUECKUX SBJICHUM;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHus, ylelbHas TEIIOTa CropaHusi TOIUIMBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
IEKTPUYECKOE VYACIBHOE COMPOTHBJICHUE BEIIECTBA, paboTa W MOIIHOCTH
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTOo 3apsijia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npaBuia Kupxroda, 3akon Oma nms monHoi nenu, 3akoH [[xoyns-Jlenna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOEe BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOIIECCOB U pEUIeHUsI yueOHBIX 3a/1ay;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAaHUS
XapaKTepHbIX 3HAYCHUN (PU3MUECKUX BEJMYMH, IPU 3TOM BHIOMPATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelaTh pacy€THbIe 3afauyd (C Oomnopod Ha 2—-3 ypaBHEHHMs) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MepHOCTEH, UCTOB30BaTh I'papUUECKUEe METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3Ha4YeHUs (U3NYECKON BEIMYHMHBI U OMPENETsATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITU (PHU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHE  (TUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WIH (PUIUIECKIX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IMpoliecca OCThIBaHHs (HarpeBaHusi) IMpU
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIH3alisi MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyITupoBaTh MPOBEPSEMOE
Opearnoiokenue (TUMOTe3y) O BO3MOXKHBIX — pe3ylibTaTax  HaONIOJIeHUH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C IMOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIEAOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIXKICHMSI, UCCIIEI0BAaHUE SIBJICHUS TEIII000MEHA IIPU CMEIIMBAHUU XOJIOJHON U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
MCCJICIOBAaHHUE TIOCIIEIOBATENBHOTO U MApaIeIbHOTO COSAMHEHUI MPOBOTHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYWH B BUJIEC TaOmuil U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOoaTh MpaBwiia Oe3omacHOro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTEIH U UX TPUMEHEHNE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AIIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUA O CBOMCTBax
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBbHBIE TPUOOPHI
M0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajulebHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI 1 CXEMAaTHUUYHbIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOPUOOPOB U
TEXHOJIOTUYECKHX IMPOIIECCOB MPU PEIICHUN YUeOHO-TIPAKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH TIPU OOpallleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CpPaBHEHHUS JIONMOJHUTEIBHBIX HMCTOYHUKOB BBIJIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEI0BATENbCKOMN A€ TEIbHOCTH, ITPU 3TOM IT'PAMOTHO UCIIOJIb30BaTh U3YUEHHbIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenensaTh OOA3aHHOCTM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATh €ro,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/1 B ACSTEIHHOCTD IPYIIIBI, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M TMOTJOoNIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJeHUE TeJl, IBWKEHUE [0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MAaTEpUaJbHOW TOYKH, PEAKTUBHOE [BUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE JABM)KEHHME (PacHpOCTpPAaHEHUE M OTpaKEHUE
3ByKa, HHTephepeHIrs U TUpakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XK€HHE M IIPEJIOMIICHHE CBETAa, IIOJHOE BHYTPEHHEE OTPaXXCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCIHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4€HHE NPHUPOAHBIX MHUHEPAIOB JIEUCTBUE DPAJMOAKTHBHBIX H3JIy4EHUN Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BeNWYMHBI (CPElHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CUJla TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MeXaHW4YecKas JHeprusi, NepuoJ U 4YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, X 0003HAYEHUS U €UHUILIBI PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONIUE TAHHYIO0 (DU3UYECKYIO BETUYHHY C IPYTUMH BETUIMHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPAKEHUS W TPEITOMIICHHS CBeTa, (hOPMYJy TOHKOW JIMH3BI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BRIPAKEHUE;

CTPOUTH (DPU3UYECKUE MOJACIN PeaTbHBIX OOBEKTOB, MPOIIECCOB W SIBICHUM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NYECKUE SBJIICHHMS, TIPOIIECCHl U CBOWCTBA TEJI, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peliaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJCKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBaTHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIb30BAHNEM 3aKOHOB U (hopMy!,
CBS3BIBAIONINX (DM3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHUE 3a/1a49H, BRISBIISITH HSJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aadM, HCIOJb30BaTh CIPABOYHBIC
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTI0JIb30BaTh rpadudecKue
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMUCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENEIATh PA3MEPHOCTh (PU3NYECKON BEIMYHMHBI, MOJTYYEHHOW TPH pEIICHUU
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATh IMPABHJILHOCTH MOPSIIKA IPOBEICHUS UCCIICIOBAHUS, MHTEPIIPETUPOBATh
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUS HWMITYJIbCca, JICUCTBUE 3aKOHA bepHYyIIM W BO3HHMKHOBCHHE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTH IMEpHOJa KOJeOaHWN MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIIEKTP, U3YUCHUE CBOMCTB M300pa)K€HUsI B TUIOCKOM 3€pKajieé U CBOWCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyAoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSAS HOTPEIIHOCTD PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP cr1oco0a u3MepeHust (M3MEPUTETHLHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA M3MEPEHMS, MIAHUPOBATH
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBl HWUTH, OIpEleJeHHE YCKOPEHUs CBOOOJHOIO TNaJeHHUs, HCCIeIOBaHHUE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETA OT yIJia NaJeHus, yIila IPeJIOMJICHHS OT YIJia NaJeHUsl CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTeseM (popMylIupoBaTh 3a/lady W TUIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, JAEJIATh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEIOBaHUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM HA UX ONMUCAHUA (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), MUCHOJIb3ysd 3HAHUS O CBOMCTBax
duznyeckux  SABICHUM W HeoOXonuMmble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparole JMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM 5SKOJIOTUYECKOTO TMOBEICHUSA B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 0JHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIb30BaTh W3YUYECHHBIM MOHSATUWHBIN ammapar H3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHust TBEPAbIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MoLIHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTebHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Uroro no pazaeny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHH4YeCcKOe IBIKEHUE U CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoineOaHus 8 35
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6
Pazgen 4. CBeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP



Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTETHHO-0000IATOIINI MOYIIb)
6.4 CBetoBbIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
eMa ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — HayKa o Ipupoze. AsneHus 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Merop psioB”
Metoael HayuHOro no3Hanusa. Onucanue
7 (u3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicHEHNE OPOYHOBCKOTO IBUKEHUS U
npysun’

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe asrxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npsMOTUHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo treme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"
OTHOCUTENBHOCTD JIBHKEeHUS. CII0KEHHE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenne rpaduueckux 3amaad no Teme

25 "Mexanuka. PaBHOMepHOE
MpsIMOJIUHEIHOE ABMKEeHHE"

26 SIBnenue nHepuuu. 3aKOH UHEPLIUU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TpU
MOCTYIATEeILHOM JIBHYKEHUU

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPOTO Tea"




31

Pemtenue 3amau mo teme ""Macca tena.
IImotHOCTE BemiecTBa"

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHEHHAs IOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTE MO
Teme "dusrka — HayKa 0 IpUpoJe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka
— Hayka o npupoze. [lepBonavanbHbie
CBEZICHUsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

Nzobpaxenue cui. Pemenue 3amxad o
teme "OnpeneneHnue CUibl TsokecTu"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [lunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUS CKOPOCTH TPU
B3auMoaercTeuu tei"

Perrennie 3agau mo reme "Cuia
ynpyroctu. Bec rena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (redopMaliu) Ipy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIIa

Pemrenue 3agaud mo treMe "CrokeHUeE CUIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3anmopencreue tei. CUiinl B
MmexaHuke"

46

Pemenue 3amau no reme "Cuia tTpenus".
Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
noBepxHocTen"

48

49

Pemrenne 3amad mo reme
"B3zanmopercreue tei. CHiisl B
MexaHuke"

KonTponbHas pabota mo Teme
"B3zanmonenicTBue Tema"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJIICHUS TBEpI0TO Tesa'"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JAaBJIEHUS ra3a OT TeMneparypsb”




JlaBneHue XKUAKOCTEH U ra3oB. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil mapamoke

57 VYpoxk-nipoekt "M3yyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMi 1 IPUYKHBL e€
CYLIECTBOBaHMS

62 Ypok-uccnenosanue "l[IposiBinenne
neicTBus aTMocepHoro aAaBieHus"

63 W3mepenue atMochepHOro JaBiaeHus.
OmnsiT Toppuueniau
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

66 BrrtankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEH
Ha TeJIO, MOTPYKEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

Jlabopartophast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpy>KEHHOM B KUAKOCTh YaCTH

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus rniaaBaHus ten'"

Pemenne 3agau mo teme "JlelicTBue
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-tipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0abEMHOCTH"

76

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
Teme "JlaBieHue TBEPABIX TEIl,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
"JlaBieHue TBEPIbIX TEN, JKUIKOCTEU U
razos"

Mexanunueckasi pabota




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIIbl TSKECTH M CHIIBI TPSHUSI

82 Pemenwue 3anaq mo Teme "PaboTa cribl
TSYKECTH U CUJIbI TpeHus"
Ypoxk-uccienoanue "Pacuét MOIIHOCTH,

83 pa3BUBaEMOM IIPH MOIBEME TI0
nectHuie"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuiao MOMEHTOB
Jlaboparopnas pabota "HU3yuenue

86 MpaBWJIa pblyara Jjsi OJIBUKHOTO U
HENOJABUXHOTO OJIOKOB"

87 "3o0TOC MIPaBMIIO" MEXaHUKU
VYpoxk-tipoekt "lIpoexTupoBanue

88 IIOJINCITACTOB C 3aJaHHBIMU
napamerpamu”
VYpoxk-koHpepenuus "[Ipoctsie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX

b b

opranusmax"

90 Koaddutment nonesnoro neiictpust
MPOCTBIX MEXaHU3MOB
JlabopaTopHas pabota "OnpeneneHue

TOJIBFDKHOTO M HETIO/IBFDKHOTO

91 KIT,
0J10KkOB"

92 Mexannueckas sHeprusi. Kunernueckas

1 IOTCHIHAJIbHAA SHEPTUA




3aKOH COXpaHEHHUs MEXaHUYECKOU

93 1
SHEPTHH
YPOK-3KCIIEPUMEHT
"DKCHepUMEHTAIbHOE OIPE/IEIICHHE

94 H3MCHCHHUS KI/IHUeTI/IqGCKOI‘/'I Hu 1 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAaHMM TeJIa [0 HAKJIOHHOMH
mIockocTH"

95 [ToaroroBka Kk KOHTPOJIBHOU paboTE 1O 1
teMe "PaboTa u MomHOCTh. DHeprus"

96 KontponbHas padota no teme "Pabora u 1
MOITHOCTb. DHeprus"

97 PaboTta ¢ TekcTaMH 110 TEME 1
"MexaHnueckoe IBrxenue"

98 Pabora ¢ Tekcramu 1o reme "CtpoeHue 1
BemecTsa"

99 Pabora ¢ Texctamu 1o Teme "CHITBI B 1
npupone”

100 Pa6ora ¢ Texcramu o Teme "JlaBnenne 1
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"”

101 Pabora ¢ Tekcramu o Teme "DHeprus" 1

102 Pa6ora c Tekctamu o reme "IIpocteie 1
MEXaHU3MBbI"

OBHIEE KOJIMYECTBO YACOB I10 102 23

[TPOI'PAMME




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewma ypoxa Bcero Konrporenpie  IMpakriieckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypeni
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdueie tena. ['paden. [lomyuenue 1
UCKYCCTBEHHBIX aJIMa3oB"
5 CMauuBaHue ¥ KamWIISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbI€ Kbl
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0MeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlaGopaTtopnast paborta "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuel Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
IpH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUIOTa TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIEBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHUU
amopdHbIX Ten"




[TapooOpa3oBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEepHOTO
JIaBJICHUS

24 Penrenue 3amau mo reme
"[TapooOpazoBanue u kuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA ap.
BrnaxnHocTs Bo3ayxa
BitaxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEJIFHON BIAXKHOCTU BO3ayXa"

28 Pemenne 3agau o Teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus ToIMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETIOBBIX ABUraTeNneH

32 [TapoBas TypOuna. JIBUrarenib
BHYTPEHHETO CTOPaHUS

33 KII/] TerioBoro aBuratess

34 Pemenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpysKaroieu cpeab”

36 TemnnoBble MOTEPH B TEIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAICHUS

37 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

38 teme "TernoBele aBienus. Mi3mMenenue
arperaTHbIX COCTOsSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 siBNIeHHs. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

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

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aumoneiicTBre 3apsKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxéHHOCTh

43 anekTprdeckoro nois. [TpuHiun
CYMEPIIO3UITUH IJIEKTPUUECKHUX MO

m Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3aga4d mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsaa’ 1

49 OnexTpuueckuil Tok. MictouHuku 1
AIIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

51 DIIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTh CHIIBI TOKA OT HaIPsHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U CONPOTUBIICHUS pe3ucTopa’

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY nenpHO€e CONPOTUBIICHUE

60 JlaGopaTtopHnast pabota "Onpeznenenne 1
YAEIBHOIO CONIPOTHUBIICHUS POBOAHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENBHOE 1

conpoTtuBieHue"




62

Permenne 3agau o reme "3akon Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCIIE0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

Pemenue 3anay nmo Teme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOTHUKOB"

66

JlabopaTtopHast pabota "[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHUKOB

OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
enu

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COMPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa [ MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpeznenenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEpHBIX XapaKTEePUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHoCTb
ANIEKTPUYECKOTO TOKA

JlaGopaTtopHnas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JICKTPUUECKOTO
TOKa"

3akon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUUYCCKOI'O TOKaA. KOpOTKoe
3aMbIKaHHC

77

Ypok-koHpepenmus "OO0bsICHEHUE U
NPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIeKTpUUECKHEe 3apsIbl.
3apspKeHHBIE TeJla U MX B3aUMOJICHCTBHS.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AJIEKTpUYECKHil TOK"

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

Ypok-uccnenosanue "M3ydenne
MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
py UX 00bETUHEHUH U Pa3/IeICHUN.




Busyanuzanus 1mosist HOCTOSSHHBIX
MarsuToB"

82

83

84

OmneiT OpcTena. MaruuTtHoe 1nose
AJIEKTPUYECKOTO TOKA

OnbiT AMniepa. MarHuTHOE MOJI€ KaTYyIIKU
¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

Cwiia AMniepa u onpeeneHue e
HaIpaBIICHUS

85

86

87

88

Pemenue 3amau no reme "Cuiia Amrnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpoIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBuraresneii B
TEXHUYECKUX YCTPOWCTBAX U HA
TpaHCIIOPTE

JlaGopatopHas pabota "H3yuenue
JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

VYpok-koHpepennus "[IpakTuueckoe
IpUMEHEHHE IeKTpoABUraTenen”

89

90

91

JlaboparopHas padota "KoHcTpynpoBaHue
Y U3y4eHue padoThl AJEKTpoABUTaTENS"
JlaboparopHas pabota "U3zmepenne KI1J]
DIIEKTPOJIBUTATEILHON YCTAaHOBKH"
Omnertel @apazes. 3akoH
AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenna




92

Ypoxk-uccnenosanue "Hccnegopanue
M3MEHEHUH 3HAaYeHHsI U HaIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

93

Pemenue 3anay no teme "3akoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenma"

94

95

96

Onekrporerepatop. Criocodbl MOTyYeHUs
AIIEKTPO3HEPTUU

Ypok-koHpepeHIus "DIeKTpoCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGaemsbl 3kosoruu. TormmMBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
TeMe "DIeKTPOMarHuTHBIC SBJICHUS"

97

98

99

KonTtponbHast pabora "DneKTpoMarHUTHEIE
SBJICHUS"

Pabora ¢ Tekcramu no Teme "TenoBsie
ABJICHUS"

Pabora ¢ Texctamu o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3auMojiencTaue"

100

Pabora ¢ Tekcramu o teMme "TlocTOSHHBIN
ANEKTPUIECKUIN TOK"

101

102

PaGora ¢ Tekcrtamu o teme "MarsuTHbIE
sBiieHUd"

Pabora ¢ Texcramu 1o TemMe
"DneKTpoMarHuTHas UHIyKIus"




OBIIEE KOJIMYECTBO YACOB I1O

102 3 22.5
I[TPOTPAMME



9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypeni
MexaHnnyeckoe IBUKEHUE.
1 MarepuanpHas Touka. CriocoOsI 1
OIMCAaHUs MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUH C 1
BEKTOPaMHM, IPOEKIIUH BEKTOPOB
4 Panunyc-BekTop MaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"
HepaBHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpexnenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"




PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBI)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO TPSIMOJIMHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU II0CKOCTH"

14

15

16

17

Pemenue 3amau no reme "l[lepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
nBIOKeHun"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOU ckopocTn"

I'paduueckas uHTEpIIpeTALUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHHUS

Pemenwue 3anay mo Teme "I padudeckas
HWHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILECHUS 1151
MPSMOJIMHEHHOTO ABMKEHUS"




YckopeHue cBOOOAHOTO TaICHHMS.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOMHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU3OHTY
Pemenue 3amgad mo treme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"
Jlaboparopuas padota "Vccienopanne

22 JBUKCHHMSI TeJla, OPOIIICHHOTO TI0JT yTIIIOM
K TOpU30HTY"
Pemenue 3anay no Teme "J[BrkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE MPH IBUKEHUU
10 OKPYKHOCTH

97 Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpykHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHn4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

33 Tperuii 3akon Herotona. Cynepnosunus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo treme "Cuna
ynpyroctu"
Jlaboparopuas padota "Vccienopanne

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaIuu NpyKUHbI"

37 Cuna tpenus. KoagdummeHT Tpenuns

38 JlaGopatopHnas pabota "Onpexnenenue
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Tel M0 OKPYKHOCTH 10T
JeCTBHEM HECKOIbKUX CHJI

41 3akoH bepHyM U noabEMHAs cuila
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUIISIX. [IBUKCHHE
1oe3ja Ha MarHUTHOU MoyIiKe"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTCHHS

44 JIBHKEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepas kocMuueckas CKOPOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 Hmnynbce cuiibl. YIIpyroe u HEYIpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckast paboTa U MOIIHOCTb

54 PaboTa cuitbl TshKeCTH, CHIIBI YIIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH TeJjla 110 TOPU30HTAIBHON
noBepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBMKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH SHEpIUsia

59

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHUYeCKOM

sHeprun"

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "B3aumonencTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padbota no teme
"B3aumopeiicTBue Te. 3aKOHbBI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acTOTa, aMILTUTY/1a

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5




Jlaboparopnas pabota "Hccrnenoanme

66 3aBUCUMOCTH TIEPHOJIa KOJIeOaHMIt
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpaienue 3HEpruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "l[Iposepka

71 HE3aBHCUMOCTH MEPUOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbLHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTMHA
BOJIHBI U CKOPOCTH €€ pacrpOCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHIn 1 TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepenmus "MexaHnndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICIICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepennus "kana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOM cBsi3U. Pannonokarusi.
Kocmuueckas cBssp "

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMarHUTHOU
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas mozelnb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsamosnHENHOE pacpOCTpaHEHHE
cBeta. 3atMeHust ConHua u JIyHbt

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(hOpMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesoMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccnenoBanue

93 3aBHCUMOCTH YTJIa MPEIOMIICHHS OT yIJia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccnenopanue "AHanus u
00BsSICHEHUE ONTUYECKOT0 MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSA3b"

96 Jlun3a, X0 Ty4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiiel 1 pacCeHBaIOIICH JTUH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak onTuyeckas cucrema.
Ban3opykocTh U AaTbHO30PKOCTD
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIEKTpPAJIbHBIX IIBETOB. Jlucriepcus cBera
Ypoxk-nipaktukym "Habmronenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B crekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

104 Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 HcnyckaHnne u morjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHe4arTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCIyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIydeHus

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

Ypoxk-konpepenuus "JeiictBue
PalMOAKTUBHBIX M3JIyUYCHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

SAnepHble peakiuu. 3aKOHbI COXPAHCHUS
3apsJ0BOI'0 U MacCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl M DHEPTUHU

Pemenue 3agad no reme "AnepHeie
peakuuu. JHeprus cBszu”

116

Peakuu cuHTe3a U AETICHUS SCP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-koudepenuus "Anepnas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
SJIEpHON IHEPIETUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIcHUA"

KonTponbhas padota no teme
"Konebaunus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe IBUKeHue"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3anmMopeiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'




JlaboparopHbie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 Jlaboparopubie pabOTHI 110 TEME

"B3aumonencrBue Tea"
pit

125 JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

126 Pemennie pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3ama4 no reme "BiaxxnocTts"
Pemrenne pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresieii"
Pemenne pacdeTHBIX M KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI IOCTOSHHOI'O
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 o teme "KI1J]
3JIEKTPOYCTAaHOBOK"

131 JlabopaTtopnsie paboThI 110 TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseTOBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKE"

134 Pabora ¢ Texcramu o teme "Komebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SBIICHUSA
136 Pabora ¢ texcramu o teme "KBanrosas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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