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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTpaMMbl, MPECTABICHHBIX
B ®I'OC 00O, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPECHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsuXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTeprana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU pabouell MporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoruen, actpoHoMuel u puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MpPEIOoCTaBisieT Hauboliee SICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpEIojiaraeT YBEPEHHOE
BJIAJICHUE CJIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEJOBAHMUS;

WHTEPHPETUPOBATh JaHHbIE M MCIOJb30BATh HAYYHBIE JIOKA3aTEIbCTBA IS
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OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcersa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpEca M CTpeMJICHUs OOyYaronIuxcsi K Hay4YHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa MU3yuYeHUs OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHUU TPUMEHATH (U3HUECKUE 3HAHWS W HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMIA;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JCSITEILHOCTH, CBSA3aHHOM C (U3MUKOM, TMOArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHpoBaHHEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUs PAaCUETHBIX M KaU€CTBEHHBIX 3a]a4, TPEOYIOUTNX
CO3/1aHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
MPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHM: HAONIONATh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpEjiaraTh SKCIepUMEHTAIbHEIC
CHocO0ObI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMUSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HNUECKOro COJEp KaHMUS,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKU, UHTEPIIPETALUS U
KPUTHYECKOE OlIEHWBaHKE HH(POpMAIUY;
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Ha uzyuenue ¢usuku (yrayOiaEHHBINA YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro
oOpazoBanus otBogautcs 340 gacoB: B 7 kinacce — 102 gaca (3 waca B Heneno), B 8
kiacce — 102 gaca (3 yaca B Hezento), B 9 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




O

-

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npupoabl (3AEMEHTHI COJEP KAHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBs3u). DU3MUECKUEe SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (U3NYECKUX BETUYHH.
N3mepenne @uanyeckux BeauduH. OTanoHbl. Pusmueckue npubopsl. lleHa
nenenus. [lorpemHocts u3mepennii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHHMEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIBI CU.

Kak ¢u3zuka u npyrue ecTeCTBEHHbIC HAYKU U3y4aroT npupoay. EctecTBeHHO-
Hay4YHBI METOJA TMO3HaHUA: HaOJIOJCHUE, IOCTAaHOBKA HAYYHOrO0 BOMPOCA,
BBIJIBUKECHUE TUIIOTE3, OKCIEPUMEHT 110 TMPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TeIUIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC
SBJICHUSL.

®duznueckre TpUOOPH U TPOIEAYypa MPSMBIX HU3MEPECHUN aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJCHUS MKl U3MEPUTEIHHOTO TTpudopa.

N3mepenue pacCTOsTHUN.

N3mepenue mnomany U o0beéMa. MeTo1 nmaneTku.

N3mepenue BpeMeHH.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTos psiaoB.

[IpoBeaeHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBITIE BHICOTA MTyCKa.

Pa3znean 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOEHUM BellleCTBA.

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

JBmxxenue yactull BemiecTBa. CBSI3b CKOPOCTH JABWKEHHS YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil

. \HUE.
ROKMMERTHARIEMIGO I BemedTBa: cTpoeHUE ra30B, KHUIAKOCTEH M TBEPIBIX

SJIEKTPOHHOWU I'IOj:lI'IMCbI-B o
(KpI/ICTaHHI/I‘—IeCKI/IX TCII. 3aNUMOCBA3b MCKJY CBOUCTBAMH BCHICCTB B PA3HBLIX




arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenune nuddysun.

Hab6nronenue sBiieHmid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKWBAHUEM
YacTUI BEIIECTBA.

Jlabopamopusie padomul u onvimel.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIONb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE nBIKeHHE. CBOOOJHOE MajJeHHE KaK MpPUMEpP HEPaBHOMEPHOTO
nBuxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBuCMMOCTEM BETWYMH, OIHUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUS 00 OTHOCHTENBHOCTH JABWXKeHUs. CIOoKEHHEe CKOpOCTeH JUisi Tel,
JBHOKYIIUXCS MMApaIebHO.

SlBnenue wHepHuU. 3aKOH WHEpUHUH. B3auMonencTBue Ten Kak MpUYHMHA
M3MEHEHHUSI CKOPOCTM JABMXKEHHSA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTyHaTeIbHOM JBWXEHUH. [lnoTHOoCcTh BemiecTBa. CBsi3b IIJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOUIIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS U CUa
TsokecTd. CHila TSDKECTH Ha JIpyrux miuanerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAMpPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONbXKEHUSI UM TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOmronenue siBfieHust HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHUCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.
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OrnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HaKJIOHHOUW IUIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pAcTsDKCHHS (1AedhopMarivi)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, JKHAKOCTEH M ra3os.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTD JaBJICHUs raza oT o0bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMHU, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. VCcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmocdhepa 3emmn u atrmocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON o0onouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepPHOTO TaBJICHHUS.

JlelicTBre XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumesna. Y cJI0BUE BOBHUKHOBEHUS BBHITATIKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATYpPHI.

[lepenaua naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuyecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue niaBaHus TEJ: IUIaBaHUE WIM MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
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HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

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

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEWCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YacTH
T€JIa U OT IUIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBWwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPTrHUs.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

Hccnenosanue ycioBUN paBHOBECUS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3y4yenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPAaHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Paszngea 6. TemioBbIe ABJICHUS.
CKYJISIPHO-KUHETUYECKOW TEOpUM  CTPOCHUS
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Monenn TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. I'paden — HOBbIM MaTepuan JJIsi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpeIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHMSI YacTULl. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEPTHUu:
TeIUIonepeaaya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IydyeHue. Buapl Teronepesau B HPUPOAE M TEXHUKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelleCTBa. TemaooOMeH U
TEIJI0Boe paBHOBecHe. 3akoH HpioToHa-PruxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAEBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y ACNbHAS TEILIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TeIu10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
naBieHUA. HachlleHHbIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

DHeprust TOIUIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TermnoBbix aBurateneit. KIIJ TemmoBoro nsuratesns.
TermuioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

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

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaMWUISIPHBIX SIBICHUU.

Habnrogenue TemioBoro paciuiupeHus Tem.

W3meHeHne naBiieHUs ra3a NpU HM3MEHEHMM OOBEMA M HArpeBaHUU WU
OXJIaXICHUH.

[IpaBuna naMepeHus TeMiepaTyphl.

Bune! Teruionepenayn.

OxJnaxkieHue Ipy COBEPUICHUH PabOTHI.
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HaOnronenne nocTosiHCTBa TEMIIEPATYPHI MPHU TIABICHUMU.

Moenu TeNIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3Mepenue TeMnepaTypsl PH MOMOIIM )KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATypHI.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanve 3aBUCHMOCTH JABJEHUS BO3JAyXa OT €ro oo0béma H
TEMIIEpPaTypHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOWMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue sSBiaeHUS TEMII000MEHA MTPU CMENTUBAHUY XOJIOJTHON U Topsiueit
BO/JIBL.

Omnpenenenne KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJAON MIPH TEIIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUIUHIPOM.

OnpeneneHne MOIHOCTU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Omnpenenenue ynelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenune yaeabHONW TEMIOTHI MIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. [[Ba poma 3ieKkTpuyecKkux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX Tell. 3akoH Kyrnona.

Onekrpudeckoe mnoJie. Hanpsx€HHOCTH 3iieKTpudeckoro noiis. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsijl.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHHUs ANEKTPUUECKOr0 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.
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napajuieabHOe CoeIMHEHHE TPOBOAHMKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHL.

PaGota ¥ MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmMoaencTBUE NOCTOSHHBIX MATHUTOB. MarHuTHoOe
nosne. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KUM3HU Ha 3emie. OmnbIT
Opcrena. MarautHoe moje siekTpuyeckoro Ttoka. Omnbit Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
Cuna AMnepa U onpeneseHue €€ HalpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHWE SIJIEKTPOJABUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apajned. SABiaeHue snekTpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHYECKHE
po0IEMBbI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

MogenupoBanue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne CUITbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOJOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.
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DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomul u onvimel.

OnpITel 1O HAOMIOEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHH H
WHIYKIUEN.

HUccnenoBanne JEWCTBUS DJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JTUDJIEKTPUKH.

COopka 1 HCTIbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAOLIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOr0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BATEIBLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKAa MPU MAPATUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHyTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinosHEeHUs 3aKkoHa OMa /17151 TOJIHOM e u.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HAKAJIMBAHMS WIN MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.

OnpeneneHne MOIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMOM Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO TOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJIEHCTBUS KATYILIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue aeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl AJIEKTPOIBUTaATENS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
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Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOpP MATEpUAIBHOW TOYKH, MEPEMENIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHnEe. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsl CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, TMPOUEHHOTO MYTH U
IEpEMELECHHUS IS MTPSIMOJIMHEUHOTO JBUKECHUSI.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]
M 4acToTa o0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIASA CHIIa.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYTIEPIO3ULINU CHJL.

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

JIBrKEHME TEN IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnm m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIC
ammaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTHKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWJIAX. J[BIyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uwucie mmiaaHer Bokpyr Comnnua). IlepBas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTh M MEPETPY3KHU.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc Tena. U3smMenenue umnyibca. UMnyibe cuibl. Ypyroe u Heynpyroe
B3aUMOJCHCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIYyJibca. PeakTuBHOE
JBIDKCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
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HabnrogeHne MexaHM4ecKOro ABMKEHUS Tela OTHOCUTEIBHO Ppa3HbIX TeEl
OTCYETA.

CpaBHEHHE IyTE€Hd W TPAeKTOPUHA JIBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABHUKEHHUSI.

Habnronenue 1BM>KEHMS Tela IO OKPY>KHOCTH.

HabGnronenne MexaHWYEeCKUX SIBJICHHUM, MPOUCXOJAIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TIPUHIIUIA OTHOCUTEIbHOCTH.

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

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMO/JICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaICHHH.

CoxpaHeHue PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa sl pa3roHa W JIallbHEMIEro pPaBHOMEPHOIO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

Onpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tella TPH PABHOYCKOPEHHOM JIBMDKEHHMH 11O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK PsiJi HEYETHBIX YKCEII, TO BpEMEHA OJTMHAKOBBI.

HccnenoBanuie NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTHM  CUJIBI  TPEHHMS CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.
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HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE, OT
CTEIEHHU JIeopMaIuu MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie kosneOanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienHue sHeprum npu
KO0JIe0ATEIILHOM JIBUKEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacrnipoctpanenue m otpakeHue 3Byka. [ pOMKOCTh 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yiubTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne konebanuii Tel nod AEHCTBUEM CHIBI TSKECTH W CHUJIBI
YIOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenue nntepdepeHiiuu u Tuppakiiuv BOJIH Ha TIOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThl U NMeprUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

Omnpenenenue 4acTOThl U MEpUOa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl rpys3a.

/
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Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  (CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna >1€KTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DIeKTpoMarauTHas npupona csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.

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

Pazgea 11. CBeToBbIe sIBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnipocTpaneHue cBeta. 3atmenns ConHna u JIynsl. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n3o00paxeHuw,
c(hOpPMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBera.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS] B ONTUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B JuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHu, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYecKas cHcTeMa
doToamnmapara, MHUKpPOCKONa M Tejeckomna. [ma3, Kak omnTuYeckas cucrema.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CHEKTpaJIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

IIpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparouieit JIMH3e.

XoJ Jydeu B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.
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[TonyueHnue Oesoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHsS CBETOBOTO Jyda OT Yria
MaJICHUS.

N3y4yeHue cBONCTB N300pakeHUsI B IJIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT YIJIA MaJIeHUs CBETOBOTO
Jly4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JIMH3BI.

Omnpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU HX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbBI€E SIBJIEHHS.

OmneiTel Pe3epdopna v mianerapHas mozjens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3orombel.  PaguoakTuBHBIE
npeBpaiieHus. [lepuoa monypacnaga atoMHbIX siaep. JlelcTBUE paarOaKTUBHBIX
M3JIy4YCHUH HA )KUBBIC OPTraHU3MBI. 3alIUTa OT PAJUOAKTUBHOTO U3ITyUEHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
OHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl M dHepruu. Peakuuu cUHTE3a U
nenenus spep. WMcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »>HEpreTHka.
DKoJIoTUYeCcKre MPoOIEMBI SIICPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSI.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HabGmtonenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanust nzmydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrofeHune CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.
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Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKeE.

B nmpomecce wu3ydeHHsT AaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAONINE JIOCTHKCHHE
NPEIMETHBIX M  METaNpeIMETHBIX pe3yJbTaToB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHKE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, HWCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHHWE HWCCIICIOBAHWS, aHAINW3 JTaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHol (HOpPMOM OCBOEHUST MOJIYJsSl SIBIAETCS TPAKTHKYM,
porpamMma KOTOPOTO BKITFOUAET:

perieHre 3a7a4, OTHOCSIIMXCA K Pa3IMYHBIM pa3jiellaM W TeMaM Kypca
GbU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbBIX Pa3JIeIioB;

BBITIOJIHEHUE JIA0OPATOPHBIX Pa0OT M OMBITOB (BKJIIOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO ITAHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 00OCHOBAHUS METOJIa U3MEPCHUS BEJINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHUsl IO E€CTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Ha/J TPYIIIOBEIMYU WJIM HHIWBUIYATbHBIMH MMPOCKTAMHU, CBSI3aHHBIMH C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTEIICHb TOTOBHOCTH OOYYaOIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIEero 00pa3oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B
YacTH:

e I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3NYeCcKOi HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxccoanckoz2o u 0yxXo8HOo-HpPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 0OCYKJICHHH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM IMPUMEHEHHUEM JOCTHKCHUN
busuKy;

OCO3HAHUE BAXXHOCTA MOPAIBHO-ITUYECKUX NPUHLHUIOB B JEITEIbHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSATHE JCTETHUYCCKUX KadecTB (PM3UUYCCKOM HAyKH: €€ TapMOHHYHOTO

MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu HayuH020 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HHCTPYMEHTa
[I03HAHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTUH, BAXHEHIIEH COCTAaBJISIOLICH
KYJIBTYPBI;

OpUEHTallUsl B JEATCIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL;

pa3BUTHE HAY4YHOM JFOOO3HATENILHOCTH, HMHTEpeca K HCCIeI0BaTEIbCKON
JESATEIbHOCTH;

e 5)popmupoeanus Kynomyput 300p06bsa U IMOUUOHATLHOZ0 ONAZONOTYUUA:
OCO3HaHME LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM

———————FEXHONOFHUECKOM —MUPEe;,—BAKHACTH  [PABHII 0€30MacHOr0 IMOBENEHUS Ha
Q TPIHORYMEHTHEO JTOPORIK, C IJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B

TONEFTREXINOXbERAINCEIO
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c(hOpMHUPOBAHHOCTh HaBbIKa PehICKCHH, MPU3HAHNE CBOETO MPaBa Ha OITHOKY
Y TAKOT0 K€ IPaBa y IPyroro 4ejI0BeKa;

e 06)mpyo0oe6ozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTU, TPEOYIOIIMUX B TOM YUCIEe U PU3NYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0102UUECKO20 60CNUMAHUA:

OpUEHTALUsS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM AJi1 pellieHus 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOMHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM U IMyTell ux
peleHus;

e 8)aoanmavuu K U3MEHAIOWUMCA YCIOBUAM COUUAIBHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBHIMIOJTHEHUU MCCIECIOBAaHUN U
MPOEKTOB (PU3MUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
JEATENIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUN (HOPMYIUPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSIX;

OCO3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUI;

CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIISATH B3aMMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HSKOHOMMUKH, B TOM YHUCJIE C UCIIOJIL30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbIE ICUCTBUS,
KOMMYHUKATHBHBIC HUBEpCATbHbIC  y4eOHBIE  JEHCTBUSA, PETYJIATUBHBIC

YHURSRGEIPIROHSPIRRAR AcHCTBIL
3JIEKTPOHHOW NMOAMUCHIO
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ba3oBble 1ornyeckue 1eiCcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKUA OOBHEKTOB (SIBJICHUIN),
KJIACCU(PUIIUPOBATH UX;

BBISIBIISAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCcMaTpUBAEMbIX (akTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NISCKUX
SABJICHUM M TPOIIECCOB, JI€JIaTh BBIBOJBI C MCIOJB30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelnieHus yueOHo (u3nyeckod 3amadu
(CpaBHEHHE HECKOJIBKMX BApUAHTOB PEILICHMS, BHIOOP HamOoJiee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

MPOBOJAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OIICHUBATh HA MMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TOTYYSHHYIO
B XO0JI€ UCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUuTHe (U3NIECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ nndopmanueii:

MPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIlpOChl MPU TOUCKE U
otbope nHpopMaIK WU JaHHBIX C YUYETOM MPEJI0KEHHOU YueOHON (hU3nyecKoit
3a/1auu;

aHAIM3UPOBaTh, CHUCTEMATHU3UPOBATh W WHTEPHPETUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMKM 1O KPUTEPUSIM, MPEAJIOKEHHBIM
yUUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIBbHYIO  (OpMYy  TPEACTABICHHUS
uHOpMAIIMU U WLIIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOXKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
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COTIOCTABIIATh CBOW CYXKIICHHSI C CYXKJACHUSIMH IPYTUX YYaCTHUKOB JTUAJIOTa,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIOJIHEHHOTO (DU3WYECKOTO OIMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHuUs, IPOCKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaATLHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH 1€ COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS 110
e€ JOCTHXKEHHUIO: pacIpeleisaTh PpOiaH, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJTHATh CBOIO YacTh Pa0OTHI, MOCTUTAs Ka4eCTBEHHOTO Pe3yJbTaTa IIo
CBOEMY HANPABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMMA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUH MPyIIOon);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelIeHHUs (U3NYECKON 3ajauu Win
IJIaH HCCIENOBaHUS C Y4YETOM HMMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTM)KEHHS]))  Pe3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJIHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIIMXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTH ce0s1 HA MECTO JAPYroro yejioBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.
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K koHIty oOy4eHus ¢ 7 kaacce NpeAMETHBIE PE3YIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XUMHUYECKHUE SIBJICHUS, HaOII0ICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUNH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiecTtBa  (TBEpAOE, KUIKOE, Tra3zo00pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTU4YEcKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUS (AUQPQy3usi, TEIIOBOE ABMKEHUE YaCTHUIL
BCILIECTBA, PABHOMEPHOE [BIXKCHUE, HEPABHOMEPHOE JIBM)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) IO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJIICHUN B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3NYeCKHe SBICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3JIUYHBIMHA CKOPOCTSAMH B JKMBOW U HEXKMBOW MPUPOJIE, TEUCTBUE CUJ TSKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOW OpraHu3M, TJIaBaHuEe PbIO, pblYary B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIC CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBICHUI;

OMHUCHIBATh U3YyUYCHHBIC CBOMCTBA TEN W (PUIMUECKUE SBJICHUS, HCIOIB3YS
dbuznyeckue BeJIMUUHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEAHSIS
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJia TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A YKUIKOCTH, BEITAIKUBAIOIIAS CHJIa, MEXaHUYeCKast
paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl ¥ TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
o0O3HAaueHUs W EeAWHUIBI (PU3WYECKUX BEIUYHMH, HAXOAUTh (DOpPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKkTepru30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJia CIOKEHUS CUIT (BJIOJIb OJJHOM MpsiMoil), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, IpaBUIIO paBHOBECHA pbluara (6J10Ka), «30J0TOE MPABUIIO» MEXAHUKH,
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00BEKTOB, MPOIIECCOB, SIBJICHHUM, MPUMEHITH PUINIECKUE MOJCIH JIJIsI OOBSICHEHUS
(pM3HYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHHUSA, IPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLICHUBAaHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyk JCHUl ¢ Omopod Ha U3y4YEHHBIE CBOMCTBa
bu3nuecKux sIBICHUM, PU3nyeckrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

pemars pacuéTHble 3aAauu (B 2—3 IeHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOWpas aIeKBaTHYIO (PU3UYECKYIO0 MOJIENb, C UCIOJb30BAHUEM 3aKOHOB
U popMyII, CBI3BIBAIONINX (DU3UUECKHUE BEJTMYNHBI, 3aIMUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pPEIICHUE 3a4a4H, BBISBISATh HEJOCTAIOIINE WIIM U30BITOUHBIE TAHHBIE,
00OCHOBBIBaTh BBIOOp METO/Aa pEIICHUs 3a/layd, MCIOJb30BaTh CIIPABOYHBIE
JaHHBIC, TIPOBOAWTH MAaTEMAaTUYECKUE MPeoOpa3oBaHUA M PACUETHI, OIICHHWBATH
PEATMCTUYHOCTh TMOJMyYEHHOTO 3HA4YeHHsS (PU3MUECKON BETMYMHBI U OMPEICNAThH
pa3MepHOCTh GU3NIECKON BETUYHMHEI, TOJYY€HHOM NP PELICHUH 3a/1a4H;

pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOKHO PELIMTD IPU MOMOILN (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHsl, B OMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABAaTh MPOBEpsieMOe  MPEANoJoXKeHHe  (TUIOTe3y),
WHTEPIIPETUPOBATH MOJTYICHHBIN Pe3ybTarT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MUIECKUX
cBOMCTB Tenl (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aMMOJICHCTBUM TeJ, Iepeada JaBICHUs KUAKOCThIO U
ra3oM, TMPOSIBICHHUE JEHCTBUS aTMOC(HEPHOTO IaBJICHMS, JEHUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJI0IeHUH, CAMOCTOSTEIHFHO COOUpaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYTUPOBATH BHIBOIBI;

NPOBOJANTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Cuiia, TeMIeparypa,
TUIOTHOCTh JKUJKOCTH M TBEPIOTO TeNa, CHUJla TPEHUS CKOJBXKCHHS, JaBICHUE
BO3/yXa, BHITAJIKMBAIOIIASI CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJIO,
KOA(pGUIIUEHT TOJIE3HOr0 JEHCTBUS MPOCTHIX MEXaHU3MOB) C HCIOJB30BaHUEM
aHAJIOrOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHUS,
(buKcUpoBaTh MOKAa3aHUs MPUOOPOB, HAXOJUThH 3HAUECHUE U3MEPSIEMON BEJIMUMHBI C
MOMOIIBIO YCPEAHEHUS PE3YIHTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh

/

O

U3MEPECHU; A
NOKYMEHT NOANUCAH

3 EWF‘B@P”BW&%G 9KCIICPUMCHTAJILHBIC HUCCICOAOBAHUA 3aBUCHUMOCTEH

CepTnoukat 0E45B817"1:I/{":JEC§§§%)A(2 %%IEEE@%'IB(E CUMOCTH IIYTH PAaBHOMCPHO ABMXXYIICTOCA TCIa OT

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbI HOPMAaJbHOIO
JABJIEHUS, Ka4eCTBAa 00pa0OTKM MOBEPXHOCTEN TEJl U HE3ABUCUMOCTH CHJIbI TPEHUS
OT IUIOIIA¥ CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJjla, OT INIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBaHUS TEJ, YCIOBUU PaBHOBECHUS pblyara u 0JOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyIupoBaTh 3aqady M THUIOTE3y HCCIEI0BaHUs,
CaMOCTOSITEJIbHO  IJIAHUPOBAaTh  HMCCIIEJOBAaHHE, CaMOCTOSATENIbHO COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABIATH
MOJIyYEHHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAE TaOIULl U TpauKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEAOBAHMS;

coON0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phIUar, MOABUKHbII
Y HENOJIBM>KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTEepPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIUIMITHUKY, YCTPOIMCTBO BOAONPOBOJAA, THJpaBIUYECKUN Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCIHOJIb3ys 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB MpHU
pEIIeHUH Y4eOHO-TPaKTUYECKHX 3a]1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS M COOJIIOACHHS HOPM SKOJOTMYECKOrO TIOBEICHHS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONEPHKAHUS B
WuTepHere, caMOCTOSTENBHO (OPMYIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUM W IMYyTEM CpPaBHEHHUS pa3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(popMaIuIoo, KOTOpas SBISETCA MPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEIOCTOBEPHOM;

UCIOJB30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
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CO3/1aBaTh COOCTBEHHBbIC KpAaTKHE MHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMalMu (U3UYECKOTO COJICPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O Pe3ysbTaTaxX MPOEKTOB WM YYEOHBIX
VCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATUHHBIN
anmnapar Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEAOBAHUM paclpenesTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]auaMU, CICTUTH 3a
BBINIOJIHEHUEM IUJIaHA JEHCTBUI, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJal B
JEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K koH1y oOyueHus ¢ 8 knacce npeIMETHbIE PE3yNIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tea, HACBHIIICHHBIA W HEHACBHIMIEHHBIA Map, CHOCOObl M3MEHEHUs
BHYTPEHHEN DHEPIUM, DJJIEMEHTApHBIA JJIEKTPUYECKUN 3apss, IPOBOJHHKM,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE MOJsl, ONTHYECKas CHUCTEMA) U CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3iinyaTh sBJICHUS (TEIIOBOE pacIIUpeHHe (CxkKaTHue), TeIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAUs, IUIaBJIEHUE, KpUCTaUIM3alUs, KHUIIEHHE, CIHOCOObI
Terionepeaaun (TemIonpOBOAHOCTb, KOHBEKIIMS, U3yYEHNE), TEIJIOBBIE MOTEPH,
ANEKTpU3alUs TEJ, B3aUMOJECHCTBUE 3aps/iOB, JCHCTBUS SJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBAE MArHUTOB, JEHCTBAE MATHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM) I10 OMKUCAaHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B MPUPOJE: IOBEPXHOCTHBIE U
KaWUISPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpHUpoAe, u3nydeHue CosHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera,
AIIEKTPUUECKUE SABJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeld MmoarcoB, pojab MAarHUTHOTO MOJIS ISl )KU3HU Ha
3emiie, TOJIIPHOE CHSHHE), HPHU STOM IMEPEBOAUTH IPAKTHYECKYIO 3aJady B
y4eOHYI0, BBICISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3HUUECKUX SIBICHHM;

/

CepTtudukar OE4 607FIFEC395A2E3COFFB7CIBEOF

O

OIMMCbIBATh H3YYCHHBLIC CBOMCTBA TE€I U (l)I/IBI/I‘-IeCKI/Ie SABJICHUSA, HCIIOJIb3Y:

%%ggﬁg%%gﬂm?gnepmypa BHYTPCHHSSI OHCPIUsl, KOJIMYCCTBO TCIIJIOTHI,

abora raza, yacjbHas TCILJIOCMKOQTL BCIICCTBA, YACJIbHAs TCIJIOTA IIJIABJICHUA,

LeiicTeuTeNeH C OLS B, BeHal9d st HapOO%paSOBaHI/IH, yAcibHad TCIIOTAa CropaHust TOILIMBA,

Bnageney KyHu Mana KOpbeBHa

-




KO PUITMEHT TIONE3HOTO JEHCTBHS  TEIJIOBOM  MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXKHOCTh BO3/lyXa, DOJEKTPUUYECKUM 3apsll, CcuUlla TOKa, DIIEKTPUUYECKOE
HaIps>KeHUE, CONPOTUBJICHUE MpoBOoAHWKa, DJIC B IlemM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCITOJIB3YEMbBIX BEJIMUMH, WX OOO3HAYEHUS W CIUHUILI (DU3UYSCKUX BEIMYHH,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MAaHHYIO (PU3UYECKYIO0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IpavKN U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUMH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U ITPOLIECCHI, UCTIOJIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA,
ypaBHEHHE TEIJIOBOTO OanaHca, 3aKOH COXPAHEHUS IIEKTPUUYECKOTO 3apsiia, 3aKOH
Kysona, mpuHIUIT Cyneprio3uillny 3JIEKTPUUYECKUX MOJIeH, 3akoH Oma ISl yyacTKa
nenu, npaBuia Kupxroda, 3akon Oma s nmonHou nenu, 3akoH [xoyns-Jlenia,
3aKOH COXpaHEHUs SHEPIruH, MPU TOM pas3inyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIC (PU3NUYECKUE MOJICTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3MUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTrh
KaueCTBCHHbIC 3a7a4d, B TOM YHCJIE TPEOYIOIMNUE YHCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAUYCHUM (PU3MUECKUX BEJMYWH, IPU ITOM BHIOMPATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3U U BHICTPAUBATh
JOTMYECKYI0 ILIEMOYKY PACCYyKXIECHUM C ONOpOM Ha W3YyYEHHbIC CBOWMCTBA
buznyeckux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pellaTh pacu€THbIE 3aJadd (C omopod Ha 2—-3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKku, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCIIOJIB30BaHUEM 3aKOHOB W (POpMyJs, CBS3bIBAIOIIUX (DU3NUYECKUE BEJIIMYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHME M pa3BEPHYTOE PpEIICHUE 3a/1aud, BBISIBISATH
HEJIOCTAIOIINE WM M30BITOYHBIC JaHHbIE, 00OCHOBLIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCIIOIB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj]a4, MPOBOJIUTH
MaTeMaTH4YeCKhe TpeoOpa3oBaHus W Pacu€Thl, OIEHUBATh PEATMCTUYHOCTD
MOJIYYEHHOTO 3HayeHUs1 (PU3UYECKON BEIMYMHBI W ONPENENsATh Pa3MEPHOCTh
(bU3UYECKON BEIIMUUHBI, TOTYYCHHOU MPU PEIICHUH 33/1a4K;
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JacnosHagarh 1ﬂ:)06JIeMLI, KOTOPBIE MOYKHO PEIIUTh MIPH MOMOIIH (HU3HUECKUX
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OBOYHBIA CMOCOO pelIeHusl, B OMHUCAHUU

VAR PBoHi o ARTEARVE BIoOPYCHT




UCCIICIOBAaHUSl  PACIO3HABATh IMPOBEPSEMOE  MPEANOJOXKeHHEe  (TUIOTE3Y),
UHTEPIIPETUPOBATH MOIYYCHHBIN pPe3ylbTar;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TeJN (KanmWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0bEéMa W TeMmIeparypbl, CKOPOCTU IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJIOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAM €€ TMOBEPXHOCTH,
AIIEKTPU3AIUs TEJT U B3aUMOJICHCTBUE DJIEKTPUUECKUX 3aps0B, B3aUMOJCICTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJu3allksl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENS TIOCTOSIHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumoredy) O  BO3MOXHBIX — pe3yjibTaTax  HaOJIOIECHUM,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIMKCHIBATH XOJI OBITA U (DOPMYITUPOBATH BHIBOJIBI;

IPOBOAUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3NYECKHX BEITUYUH
(TemriepaTypa, OTHOCHUTENbHAs BIAXXHOCTh BO3JyXa, CHJIa TOKa, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH TMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE W3MEPSEMON BEJIMUMHBI C TIOMOIIBIO YCPETHEHUS
PE3YyJBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (pU3MUecKux
BEJIMYMH (3aBUCMMOCTb JaBJCHHUsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIH
OXJIXKICHMSI, UCCIIeI0BAaHUE SIBJICHUSI TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOAHON U
ropsiaeid BOJIbl, 3aBUCUMOCTh COITPOTUBIICHUS TPOBOAHHUKA OT €T0 JJIMHBI, TUTOIIA TN
MIOTIEPEYHOTO CEYCHHS M YJIETHHOTO COMPOTHBIICHNS BEIIECTBA MPOBOTHUKA, CHUITBI
TOKa, MPOTEKAIOUIer0 uepe3 MPOBOJAHMUK, OT HANpsHKEHUS Ha TMPOBOJHUKE,
UCCJIEIOBaHKUE TOCIIEI0BATENIBHOIO U MapaieIbHOIO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMYyJIHMpOBaTh 3aJady M THIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIFHO  IUIAHUPOBAaTh  HWCCIIENOBaHWE, CaMOCTOSATEIbHO COOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIB30BAaHUEM HHCTPYKIIUH, MPEIACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUIE TaOMUIl U Tpadukos,
OLIEHMBATh MOTPEIIHOCTH, JeNIaTh BHIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

cobOoaTh mpaBuia O€30MacHOTO TpyJda Ipu padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
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HarpeBaTeIbHbBIC ANEKTPONIPUOOPHI (TIPUMEPHI ), MPEAOXPAHUTEIH U UX IPUMEHEHHUE
B OBITY M TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHUA O CBOMCTBAX
(¢u3nyecKuX SBJICHUN, HEOOXOAUMBIE PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIM TEpPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX LENel C MOCIeI0BaTeNbHbIM |
NapajuleIbHBIM COECIUHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0OO3HAYEHUS
3JIEMEHTOB 3JIEKTPUUECKHX LIETIEH, UCIIOJB30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH
W3YYCHHBIX  TEXHHUYECKHX  YCTPOMCTB, M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPU PEIICHNUN Y4eOHO-TIPAKTUYECKUX 33714,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0€30MacHOCTH TMPU OOpAIEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM 3KOJIOTMUYECKOrOo IOBEACHUS B
OKPYKaIOIIEN CpeIe;

OCYILECTBIATh MOUCK UH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENILHO (POPMYIHPYs MOMCKOBBIH 3aMpoc, Ha OCHOBE UMEIOIIMXCS 3HAHUI
¥ CPaBHEHHS JIOTIOJHUTEIHHBIX HCTOYHUKOB BBIIETATH MH(POpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON WIIM MOKET OBITh HEIOCTOBEPHOU;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
000011as nH(OPMALIKIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3NUYECKOTO COJIEPIKaHus, B
TOM  4YHclie NyONUYHO  MPEACTaBIATh  PEe3yNbTaThl  NPOEKTHOM — WiH
UCCJIEI0BATENbCKON JeATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJb30BATh U3yUYECHHBIN
MOHSTUWHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh BRICTYINICHUE TIPE3CHTAIIEH;

IPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEJOBAHUN (PU3MUYECKHUX MPOLECCOB
pacnpefenarth OO05S3aHHOCTH B TpPYIIE B COOTBETCTBUM C MOCTaBICHHBIMU
3aJjayaMM, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHa JNEHCTBUN M KOPPEKTUPOBATH €To0,
aJIeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJI B IEATEIHHOCTh TPYIIIbI, BEICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aWMOJAEWCTBHME, TPOSBIAS TOTOBHOCTh  pa3peliarhb
KOH(JIUKTHI.
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UCITOJIb30BAaTh MOHATHA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TSKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3y4YEHHE, IIKaJIa JIEKTPOMAarHUTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIYyCKAaHUS M IOIJIOLIEHUs, alb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
S3BIK (PU3UKU TIPU PELICHUH YIEOHBIX U MPAKTHUECKUX 3a71aY;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBM)KEHUE, PaBHOYCKOPEHHOE MPSIMOJUHENHOE JBHXKEHHUE,
cBOOO/IHOE TMaJIeHUE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpPHAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KoJjeOaTreqbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYK/ICHHbIE
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpPaHEHUE M OTpaKEHHUE
3ByKa, UHTepdepeHIrs U JUPpaKus BOJIH), NPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XKEHHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXXEHHUE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAsl  paJUOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOro  CHEKTpa
U3yYeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLEM
Mupe (B TOM uucie (U3MYECKUE SIBIIEHUS B NPUPOJE: MNPUIUBBI U OTIIUBHI,
nBrkeHrne 1uiaHeT CoOJHEYHOM CHCTEMBI, pEaKTHMBHOE JIBHDKEHHE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECcKOoe
NEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3Jy4€HHE NPHUPOJHBIX MHUHEPAIOB JICWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHH3M 4YeJIOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell M (PU3UUECKUE SIBICHUS, UCIOJIb3YS
busznueckue BEIMYMHBI (CpeaHsis W MIHOBEHHass CKOpPOCTb Teja Ipu
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEPEMENICHUE NPU PaBHOYCKOPEHHOM
NPSMOJIMHEWMHOM  JIBIDKEHUM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOrO Tella, UMITYJIbC TENA, UMITYJIbC CUJIBL,
MOMEHT CHUJIbI, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHASI SJHEPT U Tela,
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IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKAa3aTelb MPEIOMIICHUS
CpeIibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh PUIUUECKUI CMBICI UCTIOTIB3YEMBIX
BEJIMYMH, NX 0003HAYECHUS U €AMHUIIBI PU3NIECKUX BEIUYNH, HAXOAUTh (POPMYJIHI,
CBSI3BIBAIOLIME JTAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTEPU30BaTh CBOKMCTBA TEJI, PUZNYECKUE SIBJICHUS U IIPOLIECCHI, UCIIONb3YS
3aKOH COXPaHEHUs SHEPIHHM, 3aKOH BCEMUPHOIO TATOTEHHUS, IPUHLHUII
CYIEPHO3ULIMU CUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HbtoTOHA, 3aK0H
COXPAaHEHUsl UMIIYJIbCA, TEOPEMY O KMHETHMUECKOM SHEpruM, 3akoH ['yka, 3akoH
bepHysuin, 3aKOHBI OTpa)K€HUSI M MPETOMIICHUSI CBETA, (POPMYJy TOHKOW JIMH3BI,
IUIAHETApHYI0 MOJENb aTOMa, HYKJIOHHYK0 MOJIEJIb AaTOMHOIO sIpa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAacCOBOI0 YHMCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3anyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJENN PEAbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUIA,
BBIAICIIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWI, NPUMEHATh (PU3NYECKHE MOJAEIU Il OOBSICHEHUS
(U3HYECKUX MPOLIECCOB U PEIICHUS YYEOHBIX 33/1a4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUeCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, NP ATOM BHIOMpATH aJI€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIIECICTBEHHBIE CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 II1aroB ¢ ONOpPON Ha HW3y4YCHHbBIC
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelIaTh pacu€THhIE 3a/layd MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIeKBaTHYIO (GPU3HUYECKYIO MOJIENb, C UCIIOIb30BAaHUEM 3aKOHOB U (POPMY!I,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBISATH HEJOCTAIOLINE UITH N30bITOYHbBIE TAHHBIE,
00OCHOBBIBaTh BBIOOp MeETOAAa pEIICHUS 3aJadyM, HCIOJb30BaTh CIPABOYHBIE
JaHHBIE, TPUMEHSATH METO/IbI aHAJIM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpaduyecKue
METO/Ibl PELICHUS 3a/1a4, MPOBOJAUTh MATEMATUYECKHUE MPE0OPa30BAHMS U PACUETHI,
OLIEHMBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAUYECHUSA (PU3UUECKOW BEITUUYUHBI U
OTPENENATh Pa3MEPHOCTh (PU3MUECKOW BENMYHMHBI, MOJYYEHHOM MpHU pPELICHUH
3a]a4y;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOMKHO PELINTh IPU IOMOIIU (PU3NYECKUX
METOJIOB, W TMpeajaratb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUH
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WCCIECTOBAHNS acTrio3HABATh  NPOBEPAEMOE  IIPEANONONKEHHE  (THIOTE3Y),
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MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB TenN (M3yueHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJbca, JCHCTBHE 3aKOHa bepHyIIu ¥ BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KoJIeOaHUN MPYKUHHOTO
MasTHUKA OT MAaCChl Ipy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, Pa3JIOKEHUE OEIOT0
CBETa B CIIEKTpP, U3yUEHHE CBOICTB M300pakKeHUs B TUIOCKOM 3€pKajie U CBOICTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOMIHBIX U
JMHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopmynupoBaTh IpoBepseMoe
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIIOICHHIH,
CaMOCTOATENIbHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa o00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 NPSMBIX H3MEPEHHM, onpeaenss
CpelHee 3HaUYeHUE U3MEPSAEMON BETMUMHBI U ONIPEEIsis MOIPEUIHOCTh PE3yIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP crioco0a U3MepeHus (M3MEPUTEIBHOTO
npudopa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus, )KECTKOCTh MPY>KUHBL, KOYPPUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKast
paboTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJICOAHW MaTeMaTH4YeCKOro U
NPYKUHHOTO MAasTHUKOB, (POKYCHOE paccTOsiHME coOMparomeid JUH3bl U €€
ONTUYECKass CHUJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJIOTOBBIX H
1IU(PPOBBIX TPUOOPOB: OOOCHOBLIBATH BHIOOP METOAA M3MEPCHUS, IJIaHUPOBATH
U3MEpPEHMs, CaMOCTOSTEIbHO COOMpPAaTh  HIKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI W aHAIM3UPOBATH IOJYYCHHBIE PE3yJbTaThl,
OLIEHWBAS MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

IPOBOJNUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJlbHOW CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHUS CKOJBXKEHHS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpEAeNiCHHEe YCKOPEHHsS CBOOOIHOTO TAJCHUS, HUCCIICIOBAHHE
M3MEHEHHUsl BEJIMYMHBI U HaIpaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH YIJia
OTpa)KEeHHUs CBETA OT yIJia NMaJeHHUsl, YIJia IPEeJOMIICHHUS OT yIiia MMaJeHusl CBETOBOTO
Jdyd4a, UCCIEIOBAaHUE TPEKOB: U3MEPEHHUE YHEPTUN YACTHUIIHI IO TOPMO3HOMY ITyTH
(mo ¢otorpadusmM)): COBMECTHO ¢ yuuTeseMm (GopMyJIUpOBaTh 3ajauyy U THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO

/

O
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coOmoIaTh MpaBwia 0e30macHOTO Tpylda mpu padore ¢ mabopaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMUECKHX MPOLIECCOB C ONIOPOM HA UX ONUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU ITOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETA, IX0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKPOCKOM, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), UCHoyb3ysl 3HAHUSI O CBOMCTBAX
¢uznueckux  SABICHUH U HEOOXonuMble  (PU3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMBl M CXEMAaTUYHBIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pelIeHNH y4eOHO-IPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JIMH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0e30MacHOCTH MpPHU OOpallEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTHYECKOrO MOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYILECTBIATh MOUCK UH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl MOUCKOBBIM 3alpoc, HaXOIUTh MYTH OIpeIeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOH HH(POPMALMM HAa OCHOBE HUMEIOLIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOTO COACpKaHUS, MyOIMYHO
IPENCTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
9TOM TIPaMOTHO MCIIOJb30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE Mpe3eHTAMell ¢ Yy4ETOM
0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.
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8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgen 1. TensioBbIe IBJICHUS
1.1 CtpoeHue u CBOWCTBA BeLlECTBA

1.2 TerutoBble pouecchl
Uroro no pazgeny

Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA

DneKTpU4ecKue 3aps/ibl. 3apsKEHHbIE TeNa

21 W UX B3aUMOACHCTBUS

2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK
2.3 MarauTHbIC SIBICHUS

24 DNeKTpOMarHuTHasE UHIYKITUS

Hroro no paszneny

Pa3nen 3. [loBTopuTe1bHO-00001IaI0IIM I MOAYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONINI MOTYTB
Uroro no pazgeny
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KoanyecTBo 4acos

Bcero

33
39

31
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgen 1. Mexannueckue siBJICHUA

MexaHn4ecKoe IBHKEHHUE U CIIOCOOBI ero

1.1

OnHUCaHus
1.2 BzaumozeiictBue ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pasaeiny

Pa3zgen 2. Mexann4decKue KOJe0aHUA U BOJTHBI
2.1 Mexannueckue KoneOaHus

22 MexaHnueckue BOJIHBL. 3BYK

Uroro no pazgeny

Pasznen 3. BJIeKTPOMaFHI/ITHOQ OJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAarduTHBIC BOJTHBL

Hroro no paszneny

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PACOPOCTPAHEHNSI CBETA
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4.2 nokyMEHTHORPEAFFKHC pubop)
4JNEKTPOHEQIAKEEEIBEIbHY cBeTa B cliekTp

KoanyecTBo 4acoB

Bcero

30

18
15

63

8

10
18

6

KonTpoabHbl
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IMpakTuyeckn
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Hroro no pazaeny

Pa3gen 5. KBanToBLI€E IBJIeHUSA

5.1 Hcnyckanue u moriomieHne cBeTa aroMoM
5.2 CTpoeHue aTOMHOTO siapa
5.3 SnepHble peakuu

Hroro no pasaciny

Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IIM I MOAYJIb

MexaHu4yecKue SIBICHUS (HOBTOpI/ITeJ'IBHO-

01 00001IAOIIUI MOTYJIb)

6.2 TerutoBble sBIEHUS (TOBTOPUTENBHO-
00o0marImii MOayb)

6.3 DJeKTPOMArHUTHBIC SBJICHUS
(MTOBTOPUTETHHO-0000IIAIONITUN MOTYITh)

6.4 CBeTOBBIC SIBIICHUS (TOBTOPUTEIBHO-
00001IaroIINI MOTYJIb)

6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
npoBepsieMor
0 pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMme NnpeaAMETHbIEC PE3YJIbTATbl 0CBOCHU S OCHOBHOI1
oﬁpasoBaTem)Hoﬁ nporpamMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

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

pacro3HaBaTh  MPOSBICHUE W3YYCHHBIX  (DU3MUSCKUX  SBIICHUH B
OKPYKArOIIeM MHpPE, B TOM YHcIie GU3HUSCKUE SBIICHUS B TIPUPO/IE, TIPU STOM
MEPEBOUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
cBoMcTBa (MPU3HAKHN ) GU3NUECKHUX SBJICHUMA

ONMCHIBaTh MU3YyUEHHBIE CBOICTBA Te€l M (PU3UYECKHUE SBIICHUS, HCIOIb3Y
¢bu3nyecKue BEeJIMYUHBL, IPU ONMCAHNUN IPABUIILHO TPAKTOBATh (HU3NUECKUM
CMBICIT MCTIOJIb3YEMbIX BEJUYMH, UX 0003HAYEHMSI U €AUHMIIBI (PU3NYECKUX
BEJIMYMH, HAaXOAUThb (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BeJIMYUMHAMHU, CTPOUTH TpapuKH H3YyUYEHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

XapaKkTepU30BaTh CBOWCTBAa Tes, (U3MYECKHE SIBJICHUS U MPOIECCHI,
WCIOJBb3ysl  HM3YYEHHBIE 3aKOHbI, IIPU ITOM JaBaThb  CIIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE

OO0BSICHATD (PU3MYECKHE SBJICHUS, IPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTYallM IPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIATH
MPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOrMYecKux
niaroB ¢ omnopod Ha 1 — 2 W3Yy4EHHBIX CBOMCTBAa (M3UYECKUX SBIICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemaTh pacuéTHbIe 3aJauu B 1 — 2 1efCTBUS, UCIIOJB3YS 3aKOHBI U (POPMYITHI,
CBsI3bIBarOIME (PU3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4H
3alUChIBaTh KpPaTKOE€ YCIOBUE, MOJACTaBIATh (PU3NYECKHE BEITUYMHBI B
dbopMynbl W MOPOBOAUTH Pacy€Tbl, HAXOOUTh CIPAaBOYHBIC JIaHHBIE,
HEOOXOAUMBIE UId  pelIeHUs 3a]ad, OLIGHWBaTh PEaIMCTUYHOCTb
MOJy4eHHOU (PU3UYECKON BETMUUHBI
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pe3ynbTaT, HaXOAUTh OIIMOKH B XOJE OIBITAa, AENaTh BBIBOABI IO €r0
pe3ynbTaTam

IPOBOJUTH OMBITHI IO HAOIONEHUIO (PU3UUECKUX SBICHUN M (PU3UUECKUX
19 CBOWCTB Ten: (OPMYJIHPOBATh MpPOBEPSEMbIC MPEIIOIOKEHUs, COOMpATh
' YCTAHOBKY W3 MPEIOKEHHOr0 000pYyJOBaHUs, 3alHMChIBATh XOJ OMbITA H

(bopMyITUPOBaTh BEIBOIBI

BBINIOJIHATh TIPSMBIE H3MEPEHHS C HCIOJIb30BAaHHEM AaHAJIOTOBBIX |
1.10 U (POBBIX TPUOOPOB, 3aAMTUCHIBATH TIOKA3aHUS TPHOOPOB C YIETOM 3aJaHHOM
a0COIIOTHON MTOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOU (hpU3MUYECKOW BETMUYUHBI OT
IpYrol ¢ HCIOJNb30BAHMEM IPAMBIX HM3MEPEHMH, Y4acTBOBaTb B
IUTAaHUPOBAHUU y4eOHOT0 MCCIeI0BaHUs, COOUPATh YCTAHOBKY U BBIIIOJIHSATh
U3MEPEHUs], CIeAys NPEAIOKEHHOMY IUIaHy, (UKCHpPOBATH PE3yIbTaThI
IIOJIyYUEHHOM 3aBUCHMOCTH (DM3MYECKUX BEIMYUH B BUJE IPEIOKEHHBIX
TaOIUI ¥ TPaQUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKMX BEIMYUH, CIELys
12 IPEUIOKEHHOW MHCTPYKIMM: TpU BBINOJHEHUH M3MEpPEeHMH coOuparthb
' DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOM

BCJIMYNHBI

C06J'IIOI[21TL ImpaBujia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHLIM

1.13
o0opynoBaHrueM

YKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh NPUHIMIBI  JICHCTBUA  M3Y4YEHHBIX TNPUOOPOB H

1.14 TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONMHUCAHUS, UCIOJIB3Ys 3HAHMS O
CBOMCTBaX (hPM3MYECKHX SIBICHUN M HEoOXoauMmble (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEpax ) MPaKTUYECKOTO
UCMOJNb30BaHUS (PU3MUYECKMX 3HAHMH B IIOBCEJHEBHOM JKU3HU [UIs

1.15 oOecrieyeHns 6€30MaCHOCTHU NMPH 0OpAIICHUH ¢ TPUOOPAMU U TEXHUUYECKUMHU
YCTPOHCTBAMHU, COXPAHEHUS 3/10POBbsI U COOTIOIEHUS] HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKpY>KaloIlel cpesie

OCYIIECTBIISAITh OTOOpP MCTOYHMKOB HHpopManuu B cetu HWHTepHET B
COOTBETCTBUU C 33JaHHBIM IIOUCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS

1.16 3HAHMM M IIYTEM CPAaBHEHUS Pa3jIU4YHBIX HMCTOYHUKOB  BBIIEIATH
uHpOpMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOMHIN MOXKET OBITH
HEJOCTOBEPHON

MCIIOJIb30BaTh MPHU BBHIMOJIHEHUHM YYEOHBIX 3a/laHUi HAyYHOIOMYJSPHYIO

117 JaUTEpaTypy (PU3MUECKOro COAEepKaHHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI

CCTH M”’”’p”""‘, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,

0 [OKYMEHT MO Hpﬂg)émqomﬂuﬂ uH(pPpMaLNU U3 OTHON 3HAKOBOI CUCTEMBI B IPYTYIO
an EK'll'Fi(gHHOI?I Nt o0cTBeHHBIC KpaTKHE NMACHMEHHBIE M YCTHBIE COOOMICHUS Ha
CepTudukat 0E42607FIFEC395A2E3C0AEEBREF23 UCTOYHIKOB HHOPMAUK (U3HYECKOTO COIEPIKAHUS, B TOM
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8 KVIACC

Kon
npoBepsieMor
0 pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

qucIie MyOJIMYHO JIeNIaTh KPaTKue COOOIEHUs O pe3ysIbTaTaX MPOCKTOB WU
y4eOHBIX HMCCICIOBAHUMN, MPU ATOM TPaMOTHO HMCIOJIb30BaTh H3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYILJICHHE
npe3eHTauuen

IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIECJOBAHUN paclpeneisiTh
00s3aHHOCTU B TpYNIE B COOTBETCTBUM C IIOCTaBICHHBIMHU 3a/ladaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA [JEUCTBUM, AaJIEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEIbHOCTh  TIPYIIBL,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
oﬁpasoBaTem)Hoﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JTAHHOC (I)I/ISI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (U3MYECKMX  SBICHHWHA B
OKPY’KalOIIeM MUPE, B TOM YHCIIe (PU3HUECKUE SIBICHUS B IPUPO/IE, TIPH ITOM
NEPEeBOJIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SIBIICHUH

ONKCHIBaTh M3YyUEHHBIE CBOICTBA Tel M (PU3UYECKHUE SBICHUS, HCIOIb3Ys
¢u3nyecKue BEINYUHBL, IPU ONMCAHNUN IPABUIILHO TPAKTOBATh (PU3NUECKUI
CMBICT HCHOJIb3YEMBIX BEJIUYHMH, O0O3HAUEHUS U €IMHUIBl (PU3NYECKUX
BEJIMYMH, HaXOAWUThb (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BeJIMYUMHAMHU, CTPOUTH TpapuKH H3YUYEHHBIX
3aBUCUMOCTEH (hU3NYECKUX BEINUUH

XapaKTepU30BaTh CBOWCTBAa Tel, (GU3UYECKHUE SBJICHUS U MPOIECCHI,
WCTONBb3ysl  M3YYEHHBIE  3aKOHBI, IIPU ITOM JlaBaThb  CIIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHUE

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOrMYecKux
[1aroB ¢ MOMOINbI0 1 — 2 HM3y4eHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pemath pacu€THbBIC 3aa91 B 2 — 3 IEHCTBUSI, UCTIONIBb3YS 3aKOHBI K (DOPMYJIBI,

/

-

O

NOKYMEHT no

CBA3BIBAIOIINEC (bI/ISI/I CKHEC BCIIMYMHBI: HA OCHOBE aHajiu3a YCJIOBUA 3aJa4n

BIMEAEATE KpaTkOe YemoBHe, BBISIBIATH HEAOCTATOK JAHHBIX IS PEIICHHS

SMEKTPOHHOM n?a&'(%c'%ll%npan 3aKOHBI ¥ (HOPMYJIBI, HEOOXOAUMBIC JIs €€ pEIICHUS,
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NPOBOJIUTH PACUYETHI W CpPAaBHUBATh NOJYYEHHOE 3HAa4YeHHE (PHU3MUECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

pacrio3HaBaTb MpPOOJEMBI, KOTOpPBIE MOXHO PpEHIUTh TpPU  TTOMOLIH
13 (U3NYECKUX METOJOB, HCIIONb3YS OIMCAHWE WCCIECIOBAaHMS, BBIICIATH
' IIPOBEPSIEMOE  IPEAINOJIOKEHUE, OLEHUBaTh IPAaBUIBHOCTb  IOpPsIKa

MMPOBCACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOIABI

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUMN MIIN (PU3HUECKUX
19 CBOMCTB Tel: (HOpPMYITHpPOBATH MPOBEPSIEMBIE TPEINONOKEHUs, COOUPATh
' YCTaHOBKY M3 NPEIJIOKEHHOTO0 00O0pYyIOBaHHUS, OMUCHIBATH XOJ ONBITa U

(GbopMyIUPOBATH BHIBOIBI

BBINOJIHATH NPSIMbIE U3MEPEHHUS C UCIOIb30BAHUEM AHAJIOTOBBIX MPUOOPOB
1.10 U JTaTYUKOB (PU3MUECKUX BEJIMYMH, CPABHMBATH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOrPELUIHOCTH

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOU (hpU3MUECKOW BETMUYUHBI OT
IpYyroi ¢  HCIOJb30BAHUEM  MPAMBIX  W3MEPEHUH:  IUIAHUPOBATH
L11 UCCIIeIOBaHUE, COOMpaTh YCTAaHOBKY W BBINOJIHATH H3MEPEHUs, clexys
' IPEUVIOKEHHOMY  IUIaHy,  (UKCUPOBaThb  pe3yjibTaThl  HOJYYEHHOM

3aBUCUMOCTH B BHJIE TAOJUI] U IrpauKOB, JA€JIaTh BHIBOJBI IO pe3yJbTaTaM

HCCIIEIOBAHUS

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH: IUIAHUPOBATh
1.12 U3MEpeHusi, coOupaTh  SKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIeIys
MPEeJI0KEHHOW HHCTPYKILUH, U BBIYUCISATH 3HAUEHUE BETMUHUHBI

113 COOJIIOIATh MPaBUIa TEXHUKU 0€30MacHOCTH NpH paboTe ¢ 1abopaTOpHBIM
’ 000pyI0BaHUEM

XapaKTepu30BaTh MNPUHLUIBI  JEHCTBUS  M3yYEHHBIX HOpUOOpOB U
114 TEXHUYECKHUX YCTPOMCTB C OMOPOW Ha MX ONHCAHUS, UCIOJIB3YS 3HAHUS O
' cBOiicTBax  (M3MUYECKUX SIBICHUH U  HEoOXoauMble  (u3mveckue

3aKOHOMCPHOCTHU

pacro3HaBaTh TPOCTble TEXHUYECKHE YCTPOMCTBA U H3MEpPUTENbHbIC
npuOOpsl 1O CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBJISTh CXEMBI
1.15 AIIEKTPUYECKUX IIeTIeH C MOCe10BaTeNIbHBIM U MapajlieIbHbIM COeJUHEHNEM
AIIEMEHTOB, pa3inyas yCJIOBHbIE 00O3HAYEHHS DJIEMEHTOB 3JIEKTPUUYECKUX
Lemnen
MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O IIPUMeEpax ) MPaKTUYECKOTo
UCTIONB30BaHUsT  (PM3MUYECKMX 3HAHWKW B TMOBCEJHEBHON JKWU3HU JUIS
1.16 obecrnieueHns 6€30MacHOCTH IPU OOpaIlleHUH ¢ MPUOOpPaMH U TEXHUUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 310POBbsI U COOIIOIEHUS] HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN Cpeae

e OCYIICCTBTATE uunS{( I/IH(i)OpMaHI/II/I (1)I/I3I/I‘ICCKOFO COACpKaHHUA B CCTU

0 ﬂOﬁ%EHT NOHMWPPABI, Ha OCHPBE WMEIOIMXCA 3HaHMA M INyTEM CPaBHEHHSA
ANEK HHOW NQ@EIoMQbMILHBIX HCTOYHNKOB BBIIEIATh HHPOPMAIINIO, KOTOPas SBIACTCSA
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1.18

1.19

1.20

9 KIIACC

Kon
NMpoBepsieMor
0 pe3yJabTaTra

1.1

1.2

1.3

1.4

1.5

WCIIOJIb30BaTh MPU BBIIIOJHEHUM YUEOHBIX 3a/JlaHUi Hay4yHO-TOIYJSPHYIO
auTepaTypy (pU3ndyecKoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChI
cetu HMHrepHer; BnageTh OpUEMaMU  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpazoBanrs HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MHCbMEHHBIE W KpPATKHE YCTHBIC COOOIICHHMS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (U3HUYECKOTO
COZICpPKaHHS, B TOM YKCJIE MyOJUYHO MPEACTABIATH PE3yIbTaThl MPOSKTHOM
WK UCCIIEI0BATEIbCKOM AEATSILHOCTH, TP 3TOM TPAMOTHO HMCIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

IPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NYECKUX
IPOLIECCOB PACHpPENeNsATh OOA3aHHOCTU B TpyIHIe B COOTBETCTBUU C
[IOCTaBJICHHBIMM 3aJa4aMM, CICAUTHb 3a BBIIIOJHEHUEM IlJIaHA ACUCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKIAJ B
JEATEIBbHOCTb IPYIILI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHUE,
MPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI

IIpoBepsiemble MpeaAMeTHbIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIOJIb30BATh N3YUYCHHBIC ITOHATUS

pas3indaTtb ABJICHUA IO OMHUCAHUIO UX XAaPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

pacrio3HaBaTh  TMPOSIBIICHHE  M3YYCHHBIX  (U3MYECKMX  ABICHUHA B
OKpY’KarollleM MHUpe, B TOM 4Hciie (u3nuecKre IBJIeHUs B IPUPOJIE, IPU 3TOM
MEPEeBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIIESATh CYIIECTBEHHBIE
cBOiicTBa (IMpU3HAKK) GU3NYECKUX SIBJICHUI

OTKCHIBATh M3y4YCHHBIC CBOWCTBA Tel W (PU3UUECKUE SIBICHUS, UCIOIb3YS
¢du3nUecKre BeTUUMHBL, IPY OMUCAHUY NPABUIILHO TPAKTOBATh (PU3NUECKUN
CMBICT HCIOJIb3YEMBIX BEJIWYHMH, O0O3HAUYEHUS M €IUHHUIBI (U3NYECKUX
BEJIMYMH, HaXOAUTh (OPMYIIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTHh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEINYUH

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS U MPOIECCHI,

/
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MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JTIOTUYECKUX
[IaroB C MOMOINIBI0 2 — 3 HW3Y4YEHHBIX CBOMCTBA (DM3HUYECKUX SIBJICHUH,
(U3UYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemarh pacu€THbIC 3a71a4H (OMUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
UCIIOJNIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIONINE (PU3NUCCKUEC BEITUYMHBI: HA
17 OCHOBE aHaJIM3a YCJIOBHS 3aJlayMl 3alKChIBATh KPATKOE YCIIOBUE, BBIABIISATH
' HEJOCTAIONINe WM W30BITOYHbIC AaHHBIC, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEOOXOIUMBIE JJIsi pEIIeHUs, TMPOBOJIUTH pacu€Thl M  OICHUBAThH

PCAIUCTUYIHOCTD ITOJTYYCHHOI'O 3HAYCHUA (bHSH“IGCKOfI BCJIMYHMHBI

pacrno3HaBaTh MpoOJEMBbl, KOTOpPHIE MOXXHO pELIUTh HpPU I[OMOIIU
(Gu3NYECKUX METOAOB, HCIOJB3YyS OINMCAHUE HCCIEJOBaHMS, BBIICIATD

1.8 [IPOBEPSIEMOE  IPEIAINOIOKEHNUE, OLEHUBATh IPABUIBHOCTH  IOPsAKa
IIPOBEACHUS  HUCCIICNOBAaHMs,  [Je€laTb  BBIBOABI, HHTEPIPETHUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

MIPOBOJMTH OTBITHI 110 HAOTIOACHHUIO (PU3UICCKUX SBICHUHN MU (PU3NICCKUX
1.9 CBOWCTB TeJI: CAMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HAOOpa
' 000py0BaHUs, ONKCHIBATh XOJI OIMbBITA U €r0 Pe3yNbTaThl, (HOPMYIHPOBATH

BBIBOJbI

IPOBOANTH NPU HEOOXOAMMOCTH CEPHUIO NMPSAMBIX M3MEPEHUH, OMpPEenesss
110 CpeHEee 3HAueHUEe U3MepseMOM BeIMUYMHBI ((POKYCHOE pacCTOSHHUE
' coOuparomied JIMH3bI), OOOCHOBBIBaTH BBIOOpP CHoOco0a U3MEpPEHUs

(U3MepHTEIBHOTO NMPUOOpPa)

IPOBOAMTH HCCIIEJJOBAHME 3aBUCUMOCTEM (U3MYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMH: IIJIaHUpOBAaTh HCCIEIOBaHUE,

1.11 CaMOCTOSITENIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHpPOBaThb  pe3yJIbTaThl
MOJIy4€HHOM 3aBUCHMOCTH (PM3NYECKUX BEJIMUMH B BUJIE TAOJINULIU TPapUKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

MIPOBOANTH KOCBEHHBbIE H3MepeHUs: (U3NYECKUX BEIUYMH: IUIAaHUPOBATh
U3MEpEeHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHSTH

1.12 WU3MEPEHMs, Clenys MNPEJIOKEHHOM HHCTPYKLHH, BBIYHCIATH 3HAYEHUE
BEJIMYMHBI Y AHAJIN3UPOBATH MOJYYEHHBIE PE3YJIBTATH C YUETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUIN

113 coOiroaaTh npaBuia TEXHUKU OE30MaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
' 000pya0BaHUEM

pa3iindyaTb OCHOBHBIC TIIPU3HAKHW H3YYCHHBIX (bHSH‘-ICCKI/IX MOJEJeH:
1.14 MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépI[OC TCII0, TOYEYHBIN HCTOYHUK CB€Ta,
' JIy4, TOHKas JIMH3a, IUIaHE€TapHad MOJACJIb aToMa, HYKJIOHHasA MOACIb

ATOMHOTO Si7Ipa

XAPAKEePUI0RITE—PHHLIHIILI JCUCTBUS  M3YYEHHBIX TNpPHOOPOB U

AOKYMEHT NO FRHBAGgRuX YCTPOM¢TB C OIIOPOM HAa UX OIMUCAHUA, UCIOJb3ys 3HAHUS O
0 3NEKTPOHHOM NODAMBBYO (Qusnue¢kux  ABIEHMH U HEoOXOAMMBbIE  (U3HUYECKHUE

/
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UCIIO0JIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPHUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU
pelIeHny y4eOHO-TPaKTUYECKUX 3a7a4, ONTHUECKUE CXEMBI JJIsl IOCTPOCHUS
M300paKeHUI B MJIOCKOM 3epKajie U coOuparomieit TuH3e

1.16

IPUBOAUTH MIPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEPAX ) MPAKTHUECKOTO
UCTOJNB30BaHUSl (PU3MUYECKMX 3HAHMKA B TOBCEJHEBHOM JKU3HU JUIs

1.17 obecrnieueHus 6€30MacHOCTH TPU OOpAIlIEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIIOIEHUSI HOPM SKOJIOTMYECKOT0
MIOBEJICHUS B OKPYKAIOIIEH cpene

OCYIIECTBIISITh TMOWCK HWHGpOpManuu (PHU3HMUECKOTO COACP)KaHUS B CETH
118 HHTepHeT, caMocTOsSTeNbHO (HOPMYIHPYsS MOMCKOBBIA 3ampoc, HaXOIUTh
’ MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOIYYeHHONH MHGOpMAluu Ha OCHOBE

UMEIOIIMXCS 3HAHUU U TOTIOJIHUTEIILHBIX HCTOUHUKOB

UCTIOJIB30BaTh TMPH BBHIIIOJHEHUH YYEOHBIX 3a/JaHUl HAYYHO-TIOMYIISIPHYIO
119 JIUTEpaTypy (pU3MUECKOro CoAep KaHUs, CIPABOYHbIE MaTEpUabl, PECYPChI

cetu MurepHer; BnageTh nOpuéMaMu  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUSI HAa OCHOBE
uHpOpMalMi M3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO COJAEpKAHUS,
120 MyOJTUYHO TIPEACTABIISITh PE3YJIbTAThl MMPOCKTHOW WJIM HMCCIEI0BATEIbCKOM
' JIEATEIIbHOCTH, IIPX 3TOM IPaMOTHO MCITOIb30BaTh U3YYECHHBIN MOHATHITHBIN

anmapar Hu3y4aeMoro pasziena (U3MKU U COMPOBOXKIATH BBICTYIUICHHE

npe3eHTaluen ¢ yauéToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

MPU  BBITIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCIEAOBaHUN (pu3nyeckux
IIPOLIECCOB  paclpeAesaTh OO0S3aHHOCTM B TpyNIe B COOTBETCTBUU C
191 MOCTaBJICHHBIMH 3a7]a4aMH, CIEAUThH 3a BHITIOJIHEHHEM IUIaHa JCHCTBUU U
’ KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIH BKIAJ B
JEeSTENIbHOCTh TPYIMIBI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,

MMPOSABJIAA TOTOBHOCTH paspelllaThb KOH(I)JII/IKTBI

- \
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Ko
8 Kon
pazaea IIpoBepsiemble 3j1eMeHTHI COePKAHMS
JIeMeHTa
a

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o npupoge. SAsnenus npupoxast. Pusndeckue
1.1 SIBJICHUSI: MEXaHUYECKHUe, TEIJIOBLIC, JIIEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckue BeIUUUHBL. M3MepeHue (GU3NYECKUX BETUYUH.
1.2 duznueckue puOOpHI. [TorpemHnocTs U3MEPECHUM.
MexnyHapoaHas cucTemMa eIMHULL

ECTGCTBCHHOHay‘lHHﬁ MCTO IIO3HAaHUA: Ha6J'IIOI[eHI/Ie,
IMOCTAHOBKA HAYYHOT'O  BOIIPpOCAa, BBIABUXXCHUC  THUIIOTE3,

! 1.3 JKCIIEPUMEHT 110  IPOBEPKE  THUIIOTES, 00bsICHEHHE
Ha0JII0AaeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuueckue padbOTHI:
H###Part##l13mMepeHne pacCTOSHAMN.
15 ###Par###l13mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

###Par#H##OnpeneneHre pazMepoB MajbIX Tell.
###Part#H#3mepenne TeMIepaTypsl npu IIOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaTUYUKa TEMIIEPATYPbI
I[TEPBOHAYAJIBHBIE CBEJIEHIM A O CTPOEHUU BEIIECTBA
##HPar####CTpocHNe BeElleCTBA: aTOMbl M MOJEKYJbI, HX
2.1 pazMepsl. ONBITHI, [OKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE
BEILIECTBA
###Par###/[Brokenne  yactur BemiecTBa. CBsSI3b  CKOPOCTH
2.2 JBIKEHUs YaCTHLl C TEMIEPATypou. bpoyHOBCKOe IBHKEHWHE,
2 i dy3us
B3anMopeiicTBre 4acTHI] BEIIECTBA: IPUTSIKEHUE U

2.3
OTTaJIKHUBaHUE

###Par###ArperaTHble COCTOSIHMSI BELECTBA: CTPOEHUE Ta30B,

/
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[OKYMEHT NOZWIMCAH mHnKOCT}ﬁ U TBEPABIX (KpHUCTAUIMYECKUX) Tel. B3aumocBs3b

3N EKTPOHHOPI nop‘n MCEI‘OMC)K'HY CBPHUCTBaAMH BCIICCTB B PAa3HBIX arp€raTHbIX COCTOAHUAX

1 UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM




2.5

2.6

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue paboOTHI:

##H#Par####0LeHka nauaMeTpa aroMa METOJIOM psiioB  (C
ucrnoiib3oBanueM ¢Gotorpaduii).

##HPar####OnbpITl 10 HAOJIIOIEHUIO TEIUIOBOTO PaCHIMpPEHUs
ra3os.

#H#Par###O0nBIT 10 OOHAPYXKEHUIO  JACHCTBUA  CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

39

3.10

MexaHU4ecKkoe JBMXKCHUE. PaBHOMepHOG H HCPABHOMCPHOC
JABHOXKXCHHUC

###Par###Cropoctb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTu v BpeMeHH BUKEHUS

SIBnenue uHepuuu. 3aKoH MHepuuu. B3aumoaeicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH ABUXKEHUsA Tell. Macca Kak mepa
MHEPTHOCTH TeJla

###HPar### lnotHOCT,  BemtecTBa. CBsA3b  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eiMHMIIe 00bEMA BellecTBa

Cuta KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

Cuina ynpyroctu u 3akoH ['yka. MI3aMepenue CHibl ¢ OMOIIIBIO
TUHAMOMETpa

###HPar###SIBnenue taroreHus U cuia TsokecTd. Cuiia TSHOKECTH
Ha Jpyrux miaHerax. Bec tema. HeBecomocTs

Cuna tpenus. TpeHue CKONbXKEHUS U TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

##HPar####Cri0)KeHHe CUJI, HANPABJICHHBIX IO OJHOM IPSIMOH.
PaBHOelicTBYIOIIASA CHIT

[IpakTudeckue pabOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBMKEHHS (IIapuKa B
KHUJKOCTH, MOJEIH SIEKTPHUECKOTO aBTOMOOUIIS U TaK Jajee).
OmpeneneHne CpeaHE CKOPOCTH CKOJBXEHUS Opycka WU
IapvKa MO HAKJIOHHOW IUIOoCcKOcTH. OmpeneneHue IUIOTHOCTH
TBEpHOro Ttena. OMbBITH, JAEMOHCTPUPYIOLIUE 3aBHCUMOCTH
pacTspkeHus (gegopMaiii) Npy>KUHbl OT TPUIIOKEHHON CHJIBI.
OmbITEL, JAEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIBI  TPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakTepa CONPHUKACAIOIIUXCSA
MOBEPXHOCTEN

Ouznyeckue SBIECHUS B MPUPOAE: NPUMEPHl ABMKECHUS C

/

3.11
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudpukar OE 42667FHFES395A2E3COFFB7C1BEOF2

HencteuTtenex ¢ 05.02.2026 no 01.05.2027

Bnageney KyHu Mana KOpbeBHa

-

pa3JH/IqH‘L)MI/I CKOPOCTSMM B JKMBOM M HEXKHUBOW MPHUPOJE,
JEHCTBHE [CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIINITHUKA




TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

JaBnenue tBEpaoro Tena. CriocoObl YMEHBIICHHS U YBEIHUEHUS
JABJICHUS

JlaBnenue rasza. 3aBUCHUMOCTh JaBJ€HMsI Tra3a OT 00bEMa,
TEeMIEPaTypbl

Hepeﬂaqa JaBJICHUA TBépHLIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3daMu.
3axoH Ilackans. [IneBMaTHyecKre MalInHBI

3aBUCUMOCTb JIABJICHUS KHUIIKOCTH oT TITyOUHBI.
I'mapocratuueckuit  mapagokc. CooOmarmmmuecss  COCYIbI.
FI/II[paBJ'II/I‘-IeCKI/Ie MCXaHU3MBbI

Atmocthepa 3emmn u armocepHoe maBieHue. [IpuUuHBI
CYLISCTBOBaHMS  BO3AYIIHOW  oOonouku  3emau.  OmbIT
Toppuyenau. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT BBICOTHI
HaJl ypOBHEM MODsI

N3mepenue armocdeproro nasnenus. [Ipubopsl 11 usmepeHus
aTMoc(hepHOro JaBIeHUS

JlelicTBue XUIKOCTM M Tra3a Ha IOIPYKEHHOE B HUX TEJO.
BrrtankuBaromas (apxumMeoBa) cuiia. 3akoH Apxumena

[lnmaBanue ten. Bo3ayxoriaBanue

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa
NOTPY>)KEHHOM B KUAKOCTh 4acTu Tena. OnpexneneHue
BBITAJIKUBAIOLLEH CUJIBI, ICMCTBYIOLIEN HA TENO, IOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JEHUCTBYIOIEH Ha TEJIO B YKHIAKOCTH, OT Macchl Tena. OMNbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHUJIBI,
JeICTBYIONIEH Ha TENO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YacTH Tella W OT IUIOTHOCTH  KHUIKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHUE JIOJKU U
onpeAeseHue € rpy30n0AbEMHOCTH

®dusnyueckue SBICHUS B TPHUPOJE: BIUSIHHE aTMOc(epHOro
JABJICHUS HA )KUBOW OpraHU3M, IIJIaBaHUE PBIO

TexHnueckue YCTPOWCTBA: cooO0Imaronumecs COCYIBI,
YCTPOMCTBO BOJIOIPOBOJIA, TUAPABIUUECKHUI MPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeoMeTpP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1
5.2

Mexanunyeckas padborta

Mexanuueckass MOIITHOCTD

/

-

O

)

~
ﬂOKyMEHT an:B-'MCAH HpOCTBIC MCXAaHU3MEI: pbIyar, 6J'IOK, HaKJIOHHasA IIIIOCKOCTb.

3NEKTPOHHOM NoanucbiolIpasuio paBHOBeCHs peyara
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«3o0m0TOE TIpaBWIIO» MeXaHWKH. KodphuImeHnT mnoae3Horo

33 neiictBus MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprust
53 [lonnass wmexaHuveckass DSHeprus. 3aKOH H3MEHEHUS W
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue padboOTHI:
###Par###O0npeneneane  pabOTBI  CHJIBI  TPEHUS  IIPH
5.9 paBHOMEPHOM  JIBIDKEHHMM  Te€lla 1O  TOPU3OHTAJIbHOMN
' MoBepXHOCTU. VccnenoBaHue ycClIOBUM paBHOBECHS phlyara.
N3mepenne KIIJ[ HakimoHHOW miockocTu. M3ydeHne 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUN
5.10 ®u3nyuecKue SBJICHUS B IPUPOJIE: PbIUark B TEJIEC YEIOBEKa
511 TexHuuecKkue yCTporCTBa: pblyar, MOJBHKHBIN 1 HETIOIBUKHBII
' OJIOKHM, HAKJIOHHAS TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Ko
pasaeJ IIpoBepsiemble 3j1eMeHTHI COIePKAHUS
3JIEeMEHTa
a
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOpUH
6.1 CTpoeHMsI BemlecTBa. Macca U pasMepbl MojeKyd. OIBITHI,
' MOATBEPKIAIOIIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
6. Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSHHM
' BemiectBa. Kpucrannuyeckue u amopdHblie Tena
6.3 OOBbsicHEeHHE CBOMCTB ra3oB, JXKUAKOCTeH M TBEPIBIX TN Ha
' OCHOBE TOJIOKEHHUH MOJIEKYISIPHOKHUHETHIECKON TEOPUH
6 6.4 CmauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paciimpeHue u cxarue
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHIL
6.7 Buaytpennss oHeprus. CnocoObl HW3MEHEHHs BHYTPCHHEH

SHEPIHH: TEIUIoNepeaua u COBepIIeHue padboThl

/
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Bugel Yemnomepemaud: — TEILIONPOBOAHOCTH,  KOHBEKIIMS,

()

U3ITy4eHU

KonnuectBo TEImIOTHI. V,Z[G.HBHaSI TEIUIOEMKOCTD BCIICCTBA




6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TemooOMeH U TEIIOBOE paBHOBECUE. YPAaBHEHUE TEIIOBOIO
Oananca

[InaBneHue u OTBepJEBaHME KPUCTAUIMUYECKUX BEIIECTB.
VY nenbHas TeIuioTa IUIaBJICHUS

[TapooOpa3zoBanue u konneHcanus. Mcnapenue. Kumnenue.
VY nenvHas TerJioTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TEeMIEPaTypbl KHIIEHHUS OT aTMOC(HEPHOTo AaBJICHUS

BnaxunocTts BO3ayXa
SHCpFI/ISI TOIIJIMBA. yI[eJIBHaH TCIIOTA CropaHua

[Tpunnuner padoter TermmoBeix asuratenceit KIIJ[ TemmoBoro
nBurarens. TemnoBsie IBUTATENH U 3aIIUTa OKPYKAIOIIEH cpebl

3aKOH COXpaHEHUS W IMPEBPALICHHUS HEPIMM B TEIJIOBBIX
mpoueccax

[IpakTuueckue pabOTHI:

#HH#HPar###ONBITBL MO0 OOHAPYKEHHIO  JEWCTBUS — CHII
MOJIEKYJIIPHOTO IPUTSIKEHUS.

#H##Par###ONbITH IO BBIPAIIMBAHUIO KPUCTAIOB MTOBAPEHHOM
COJI MJIU caxapa.

#H#HPar###OnpITl 10 HAOJIIOIEHUIO TEIUIOBOTO PaCHIMpPEHUs
ra3osB, KUAKOCTEN U TBEPIBIX TEIl.

###Par###OnpenencHue TaBJaeHNs Bo31yXa B OaJUIOHE MINPUIIA.
HH#Par###OMnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
H###Part##] IpoBepka TMIOTE3bl TMHENHON 3aBUCHMOCTH JIJIMHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPUYECKON TpyOKke OT
TEMIIepaTyphl.

###Par###Ha0Omonenrne n3MeHeHNsl BHYTPEHHEH SYHEPTUM Telia B
pe3yibTare Terionepeaays U padboThl BHEIIHUX CHIL.
###HPar###IccnenoBanue SIBJICHUS TemIoo0OMeHa npu
CMELIMBAaHUU XOJIOJHOW U ropssuei BOABI.
##HPar####0npeneneHue KoJW4ecTBa TEIJIOTHI, ITOJY4EHHOIO
BOJAOW TpU TEIJIOOOMEHE C HarpeTbiIM METaUINYECKUM
LHAJTMHIPOM.

H#H##Part###Onpenenenye yaenbHOW TEIIIOEMKOCTH BELIECTBA.
###Par###lccnenoBanue npouecca UCnapeHus.
##HPar#H##OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yXa.
###Par#H##OnpenencHue yaeabHOM TEII0ThI IJIaBICHUS JIbAA.

Ouznyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaNWUISIPHBIE SIBICHUS B MPUPOJE, KPHUCTAUIBI B MPHUPOJE,

e 6.138

o JOKYMEHT NOAMNMUCAH

n3nyuenug ConHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bI;

3NEKTPOHHOM NOAMUCHHOO0Pa30BakIe POCHI, TyMaHa, HHEA, CHEra.
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Texnuueckue YCTpOMCTBA: KaIlluJUISPBL, [IPUMEPBHI
HCIIOJI30BAHUS KPUCTAJIIOB, KUIKOCTHBI TEPMOMETP, NaTYUK

6.19 TEMIIEpaTypbl,  TEPMOC,  CUCTEMa  OTOIUICHHS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IapoBas TypOMHA, JABHUraTelb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

BzaumopeiictBue  3apsokeHHBIX  Ted.  3akoH — Kymona
7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX TEJI OT
BEJIMYUHBI 3aPSI/IOB M PACCTOSHUS MEXKY TeTIaMH )
Onexkrpuueckoe nosie. Hanpssk€HHOCTD AJIEKTPUYECKOTO MOJIS.
7.3 [IpuHuun  cymeprno3umuu  SJCKTPUUYECKUX  mojed  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn ANEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anekTpuueckui 3apsia. Crpoenue aroma. IlpoBonHuku u
TUDJICKTPUKHU
7.5 3aKOH COXpaHEHUsI JICKTPUUYECKOTO 3apsia
76 DNEeKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOTO
' ToKa. ICTOYHUKN OCTOSTHHOTO TOKA
77 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Dnektpuyeckas 1nenb. Cuia Toka. DIeKTPUIECKOE HaIPSKEHUE
7 79 ComnpoTuBiieHHE TPOBOJHUKA. YIEIBHOE COMPOTHUBIICHUE
' BEIECTBA
7.10 3akon Oma a1 ydyacTka uenu
7.11 [TocnenoBarenbHOE U MapalIeIbHOE COCTMHEHNE MPOBOTHUKOB
712 PaGota 1 MOMIHOCTH SJEKTPUUECKOTO TOKa. 3akoH J[koyms —
’ Jlenna
713 DNeKTpUUecKUe IeNH U MOTPEOUTENN JIEKTPUIECKON SHEPTUU B
' opITy. KOopoTkoe 3aMmbIkaHuE
714 IlocTosuable  MarHuUTHL.  B3amMoaeHCTBHE  ITOCTOSTHHBIX
’ MarduToB
715 MarnurtHoe noiie. MarauTHoe 1oje 3eMId U €ro 3HauCHue Il
’ KU3HH Ha 3eMie
716 OnbiT Opcrena. MarHuTHOe TMOJ€ 3JIEKTPUUECKOrO TOKA.

IIpuMeHeHHe 37IEKTPOMAarHuTOB B TEXHUKE

JlelicTBU€ MAarHUTHOTO TIOJISI HA TMPOBOJAHUK C TOKOM.

4 aneKTpcﬁeraTenL MOCTOSIHHOTO  ToKa.  Mcmosib3oBaHue

0 OOKYMEHT p&dﬁMCAH ONEKTPOABMraTeNeli B TEXHHYECKMX yCTPOHCTBAX M Ha
3NEKTPOHHOMN MOAMMCBIO, oot
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Oneitel @apages. SBiaeHHE 2IIEKTPOMArHUTHOW HWHAYKLHUU.

7.18

[IpaBuno Jlenna

Onekrporerepatop. CrnocoObl MONYYeHHS] DIEKTPUICCKON
7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBIISEMBIX HCTOUYHHKAX

SHEPruu

[IpakTryeckue paboOTHI:
OmnbITl O HAOMIOAEHUIO 3JIEKTPU3ALMU TNl UHIYKIHUEH U MPU
COIIPUKOCHOBEHHUHU.
HccnenoBanue AeiCTBUSA 3JIEKTPUYECKOTO OIS HA IIPOBOJHUKH
U AUDJIEKTPUKHU.
COopka u npoBepka padboThI JIEKTPUUECKON 1IETH TTOCTOSHHOTO
TOKa.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
W3mepenue u perympoBaHue HAIPSKECHHUS.
HccnenoBanue 3aBUCHUMOCTH  CWJIBI TOKA, MIYLIErO 4epe3
pEe3UCTOp, OT CONPOTUBICHUS PE3UCTOpa U HANpSOHKEHUs] Ha
pe3ucrope.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh 3JIEKTPUUECKOIO
CONPOTUBIIEHUSI NPOBOJHHMKA OT €ro JJUHbI, IUIOIIAIU
MIONIEPEYHOI0 CEUYEHHUS U MaTepuaa.
IIpoBepka IIpaBuJIa CJIOKEHHUS HaNpsHKEHNN npu
MIOCJIEZI0BATEIbHOM COEIUHEHUM ABYX pe3uctopoB. IIposepka
7.20 paBWwia JUisl CWIbl TOKAa IpU NApajuIeJbHOM COEAMHEHHUU
pesuctopoB. OrmpeneneHue paboOThl JIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesuctop.  OrmpeneneHue  MOILIHOCTHU
JNEKTPUYECKOTO  TOKa,  BBLACNSAEMOM  Ha  pe3UCTOpe.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4epes
JaMIOYKy, OT HampsbkeHust Ha Heill. Omnpenenenue KIIJ]
HarpeBatens. lccnenoBaHWe MarHUTHOIO —B3aUMOJIEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB. V3ydeHWe  MarHuTHOro  IoJsA
MOCTOSIHHBIX MAarHuTOB MpPU HUX OOBEIUHEHHU U pa3feiCHUH.
HccnenoBanue nelcTBUs IEKTPUUECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITBI, JE€MOHCTPUPYIOUINE 3aBUCHUMOCTb CHIIBI
B3aMMO/JICHCTBUS KaTYIIKHA C TOKOM W MarHuTa OT CHUJIbI TOKa U
HaIpaBJIeHUs TOKa B Karyuike. M3ydeHue neficTBUsI MarHUTHOTO
MoJIs Ha MPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue U M3yueHUE
paboThI JIEKTPOABUIATENS. N3mepenne KILJ
ANEKTPOABUTaTENbHON YCTAaHOBKHU. OIBITHI 110 HCCIEI0BAHUIO
SBJIIGHUS  DJIEKTPOMAarHUTHOM  MHIYKIMM:  HMCCIEA0BaHUE

I/I?MCHCH‘KII‘;I SHAYCHUA U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKa

[OKYMEHT NQZHMUCAH dusuyecKkue SABJIEHUS B IPUPOJE: DJIEKTPHUECKHME SBICHHS B
3NEKTPOHHOW NOANUCBLKaTMochepe, SIEKTPUUECTBO HKUBBIX OPraHM3MOB, MArHMTHOE
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7.22

9 KIIACC

Kon
paszaen Kopa snemenTa
a

none 3eMiH, Jpeld MOII0COB, POJIb MAarHUTHOTO TOJS s
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

TexHudyeckue  yCTpOMCTBA: JJIEKTPOCKOI,  aMIIepMeTp,
BOJIBTMETP, pEeOCTaT, CYETYUK DJIEKTPUYECKOM DHEpruu,
3JIEKTPOOCBETUTEIILHBIE npudopHI, HarpeBaTelIbHbIC
3IEKTPONPUOOPHI (IIPUMEPHI), JIIEKTPUUECKUE MPETOXPAHUTEH,
JJIEKTPOMAarHuT,  DJIEKTPOJBUIaTeNIb  IMOCTOSHHOIO  TOKa,
TEHEepaTOp MOCTOSIHHOTO TOKa

[IpoBepsieMble IEMEHTBI COAEPKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2

8.3

8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema
oTcuéra

OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

###Part##HepaBHOMepHOE MIPSAMOJIMHEMHOE JBHKEHUE.
CpenHsisi 1 MTHOBEHHAasi CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKCHHUH

VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHEINHOE IBUKEHUE
###Par###CBoOoquoe magenue. OubITel [ annnes

#HH#Par###PaBHOMepHOE IBMKEHHE IO OKpYXHOCTU. [lepuon u
gactota oOpamieHus. JluHeliHas W yriioBas CKOPOCTH.
LleHTpOCTpEMHUTENIBEHOE YCKOPEHHE

[TepsrIii 3ak0H HproTOHA

Bropoii 3akoH HeroTona

Tpernii 3akoH HeroTOHA

H#H##Part##] [puHIA Cyneprno3uuu Cuil

Cuna ynpyroctu. 3akoH ['yka

###Par####Cuia TpeHus: CHa TPEHUs CKOJIbKEHUS, CHUJla TPEHUS
MIOKOS, APYTHE BUABI TPEHUS

#H##Par###Cuna TSHKECTH M 3aKOH BCEMUPHOTO  TSTOTEHUS.
YckopeHnue cBOOOTHOTO TaICHUS

/
0 JOKYMEHT NOIFIMCAH

I[BI/I)KeHI/% wianer Bokpyr Connua. IlepBasg kocMmuueckas

SNEKTPOHHOM NOANUCHKFKOPOCTD. HeBecoMocTs u neperpysku
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EaBHOBeCI/]e MaTepUaTbHOU TOYKU. AOGCOIIFOTHO TBEPOE TEIIO




8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

###PartH##PaBHoBecue TBEPIOrO Tejla C 3aKPEIUIEHHOW OCBIO
BpaueHus. MomeHT cuibl. LleHTp Tsxectu

Nmnynbc tena. M3menenne nmnyibca. IMIynsc cuiibl
3aKOH COXpaHEHUs UMITyJIbCa

H#H##Par###PeakTBHOE IBHXKEHUE

Mexanuueckas paboTa U MOIIHOCTb

Pabora cun TspKecTH, ynpyroct, TpeHus. CBsS3b DHEPruM |
paboThI

[ToTeHnManpHas HEPTrHs Teja, MOJAHITOrO HaJ IMOBEPXHOCTHIO
3eviin

ITorennmanpHas OHCPIusa coKaTo MPY>XUHbI

###Part##Kunetnyeckas sHeprusa. Teopema O KHHETHYECKOU
SHEPIUU

###Par###3akoH cOXpaHEHUs MEXaHUYECKOW SHEPTrUn

[IpakTuueckue padbOTHI:

OrmpenenieHne CpelHed CKOPOCTH CKOJIBKEHHSI Opycka WIiIu
JNBIDKEHUS IIapuKa IO HAKJIOHHOW IuiockocTu. OmpeneneHue
YCKOpPEHHMSI Tejla TMpU PABHOYCKOPEHHOM JABWKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

UccnegoBanue  3aBUCUMOCTHM TYyTH OT  BpPEMEHHU IIpHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4albHON CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciu MPU PABHOYCKOPEHHOM JIBIXKCHUH 0€3
Ha4yaJIbHOM CKOPOCTH IMYyTH OTHOCSATCS KaK Psifi HEUETHBIX YHCEII,
TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUITBI
HOpMasbHOTO naBieHus. Omnpenenenue kodhduiMeHTa TPEeHUs
cKoJIbxkeHus. OnpeneneHue )kECTKOCTU NMpYyKUHbL. OnpenerneHne
paboOThl CWIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUHU Tela IO
TOPU30HTANLHON MOBepXHOCTH. OmpeneneHue pabOThl CHIIBI
YOPYroCTH TpU  TOABEME Tpy3a €  HUCIOJB30BAHUEM
HETIOJBMYKHOTO ¥ TIOJIBFDKHOTO OJIOKOB

dusnueckue IBJICHUS B Ipupoac: NpUJIMBBI U OTJIWBBI, IBUKCHHUC
mradeT ColHEYHOH CUCTCMbI, PCAKTUBHOC JBWIKCHUC KUBLIX
OpraHnu3MOB

Texundeckue yCTpOﬁCTBaI CIIMAOMETP, AATYHUKHU ITIO0JIOKCHMH,
pacCTodHuA U YCKOPCHUS, pAKCThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1

KonebarenbHoe  aBmwkeHue. OCHOBHBIE — XapaKTEPUCTUKH

e o1

0 ,El90KYMEHT noanMCcAH

KOJIe6aHI/‘I>ZZ IIEPUOJ, YaCTOTa, aMIUIUTY1a

3NEKTPOHHOM goAnuCh MaTemaTUHECKU W TNPYKUHHBIA MasTHUKA. [IpeBpamienue
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gHeme/I IpH Kojie0aTEILHOM JABWXKCHUUN




9.3

94

9.5
9.6

9.7

9.8

9.9

3aryxaromue konebanus. BeiHyX1eHHbIe KoeOanus. Pe3oHanc

Mexannueckue BosHbBL. CBOMCTBA MEXAHMYECKHX  BOJIH.
[IpononbHbIe U MONEpeUHbIe BOJIHBL. J{JTMHA BOJHBI U CKOPOCTH €€
pacmpocTpaHeHus. MexaHudeckue BOJHBI B TBEPAOM Telle,
CEHCMUYECKHE BOJIHBI

3ByK. [ pOoMKOCTb 1 BbICOTa 3ByKa. OTpakeHHEe 3ByKa
NudpasByk u yabTpa3Byk

[IpakTuueckue paboOTHI:

OmnpeneneHne 9acToThl ¥ Mepro/ia KoJIeOaHU MaTeMaTHIeCKOTO
MasTHHKA.

Omnpenenenne 4acToTbl M Tepuoja KOJICOaHWH MPYKUHHOTO
MasTHHKA

Uccnenosanue 3aBHUCHMOCTH nepuojaa KoseOaHui
MOJIBEILIEHHOTO K HUTH Tpy3a OT AJWHBI HUTU. VMccremoBaHue
3aBUCHMOCTH Tepuoja KoyieOaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpy3a. [IpoBepka He3aBUCHMMOCTH Tepuoaa KoseOaHui
rpy3a, MOJBELIEHHOTO K HHUTH, OT MAacChl Tpy3a U >KECTKOCTH
npyxunbl. I3mMepeHnue yckopeHusi CBOOOIHOTO MaeHUs
®dusnueckue SBJIEHUS B MPUPOJAE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMU,
9X0

TexHuuecKkue yCTpomcCTBa: 3X0JIOT, UCIIOIB30BaHUE YIbTPA3BYKA
B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

/
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101 DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIe BOMHBL. CBOMCTBA
' ANEKTPOMArHUTHBIX BOJTH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeta. BoHOBbIE
' CBOMCTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWCTB SJICKTPOMATHUTHBIX BOJH C TIOMOIIBIO
MOOHMIIBHOTO Tesie(oHa
105 dusnyueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JIeHCTBHUE
' BHJIUMOTO, YIILTPA(PHOIECTOBOTO U PEHTICHOBCKOTO U3TyUSHUI
10.6 TexHUYecKHEe YCTPONCTBA: MUCIOIB30BAHUE IIIEKTPOMATHUTHBIX
’ BOJIH /111 COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
T 111 IIyuerag Mojienb cBeTa. VICTOUHMKHY cBETa

OOKYMEHT nblgZhmncaH IlpsmonuHeiinoe pacnpocTpaHeHHE CBETa
SNEKTPOHHOU NGANMUCbKD tpaxenwe ceera. ITnockoe 3epkano. 3aK0H OTPaKEHUS CBETa
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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[Ipenomiienne cBera. 3akoH mpenomieHust csera. [lonHoe

1.4 BHYTPEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xop siydeii B IMH3E
11.6 Ontuyeckas cucreMa oroanmnapara, MUKpOCKOIa U TeJecKoma
11.7 I'ma3 xkak ontuyeckas cucrema. bim3opykocTs U JaJIbHO30PKOCTh
11.8 Paznoxenue Oenoro cBera B cnekrp. OnbiTel HbroToHa.
' CrnosxeHue CieKTpabHBIX LBETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:
###Part##llccnenoBanue  3aBUCUMOCTH  yIvla  OTPa)KEHUs
CBETOBOI'O JIy4a OT yIJIa aJcHHUS.
###Par###l3yueHre xapakTepucTUK M300pakeHusl MpeaAMeTa B
IJIOCKOM 3€pKaje.
#HH#Par###llccnienoBanue  3aBUCMMOCTH  yrila IPEJIOMIICHUS
11.9 CBETOBOTO JIy4a OT yIJja [aJICHUs HAa TPAHULIE «BO3LyX — CTEKIION.
' ###Par##]lonyyeHnne n3o00pa’keHUi ¢ MOMOILBIO COOMparoLeit
JIUH3BI.
###Par#H##OnpeneneHrue POKYCHOTO pacCTOSHUSI U ONTHYECKON
CHJIBI COOUPAIOLIEH JTUH3bI.
H###Par###ONBITHI 110 pa3I0KEeHUIO 0€JI0ro CBeTa B CIIEKTP.
##HPar####ONbITHl 10 BOCHPUATUIO 1[BETA MPEIMETOB IIPU HX
HaOJIIOCHNH Yepe3 LIBETOBbIC (PUIIBTPHI
®uznyeckue siBieHUs B npupoze: 3atMenust Comnua u JlyHsl,
11.10 I[BeTa TeJl, ONTHYECKHE sIBIeHUA B aTtmocdepe (uBeT HeOa,
pedpaxius, paayra, MUpax)
1111 TexHuueckue ycTpoiicTBa: OUYKH, MEpHUCKOIN, (QoToanmapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 OneiTel Pesepdpopaa u mimaHeTapHas Mojenb atoMa. Mojenb
' aroma bopa
122 Hcnyckanne u©  moryiomieHue cBerta aromMoM. KBaHTBHL
' JluHeiyaTeie CeKTPbI
12.3 PagnoakTuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHUs
124 Crpoenue atomHOro sapa. HykioHHass MoJens aTOMHOTO sipa.
12 ' N3oTorst
12.5 PaguoaxtuBHble npeBpamienus. [lepuos nomypacnaga aToMHBIX
’ anep
12.6 AnepHble peakuuu. 3aKOHBl COXPAHEHHSA 3apsSA0BOTO U

MAaCCOBOI'O YHUCECII

/
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SnepHas sHepretuka. JlelicTBHE paMOAKTUBHBIX U3JIy4CHHUM Ha

12.9
AKHBBIC OPraHU3MBbI
[IpakTuueckue padbOTHI:
HabntoneHnne CrijionIHpIX ¥ TMHEHYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanne TpeKOB: M3MEPEHHE DSHEPIUM  YaCTULBINO
TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJdOAKTHBHOE
' W3IyYCHUE TPUPOJHBIX MUHEPAJIOB, JEHCTBHE PaIHOAKTUBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
1212 TexHuueckue yCTpoHcTBa: CHEKTPOCKOI, WHAMBUAYaAJIbHBIN
' J03UMeTp, Kamepa Bunbcona
4 )
OOKYMEHT NoANMUCAH
0 3NEKTPOHHOM NOANMUCHIO
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHHUA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (HU3MKKA B HAYYHOW KapTUHE MHpPA; CHOPMHUPOBAHHOCTD
0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3M U TIO3HABAEMOCTH SIBJICHUI
IPUPOJBI, O POJIM IKCHEPUMEHTA B (PU3MKE, O CUCTEMOOOpa3yrolie ponu
(GU3MKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00
IBOMIOLMH  (U3MYECKUX 3HAHMM HM HMX PpOIM B  IIEJIOCTHOU
€CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX
y4EHBIX-(HU3UKOB B pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO
MHpa, Pa3BUTHE TEXHUKH M TEXHOJIOTUI

3HaHMS O BHJAX MarepuM (BEIIECTBO W IIOJIE), O JBMIKEHUHU KakK CIocode
CYLIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOpUH CTPOSHUS
BEIIECTBA, O (PU3NYECKOH CYHIHOCTH SIBJIECHUH MPHUPOIBI (MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3INyaTh SBICHUS
[0 ONHCAaHMI0 MX XApaKTEpPHBIX CBOWMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (U3MuecKkoe sBJICHUE; YMEHHE pacro3HaBaTh
NPOSIBIEHUE H3YYEHHBIX (U3MUECKUX SIBICHUNH B OKPYXAlOLIEeM MHDpE,
BBIJIETISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Biianenne ocHOBaMM NOHATHUMHOTO amnmapara U CUMBOJUYECKOTO s3bIKa
GU3MKM W UCHONB30BaHWE WX s pEIIeHUs YYeOHBIX 3a/ay; yYMEHHE
XapaKTepU30BaTh CBOMCTBAa Tes, (U3MYECKHE SIBJICHUS U MPOIECCHI,
UCIIONB3Ys QYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHHe OIHUCHIBAaTh HU3YUCHHBIC CBOMCTBA TeIl M (I)I/I3I/IHGCKI/IC SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO IMO3HAHHS C YYETOM COOIIOCHHS
npaBui 6€30macHOro Tpyaa: HabmtoieHne PU3NUECKUX SBJICHUM:

YMEHHE CaMOCTOATEIBHO COOMpaTh JKCIEPUMEHTATBHYIO YCTaHOBKY W3
JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIMHU, OMUCHIBATH XOJ OTBITA U
3aMUCHIBATh €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJCHUE TPSIMBIX U KOCBEHHBIX M3MEpeHUN (PU3NYEeCKHX BEITUYHH:
YMEHHE  IUIAHUPOBATh  W3MEPEHHUs,  CAMOCTOSTEIBHO  COOHMpAaTh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY IO WHCTPYKIIMH, BBIYHCISTH 3HAYCHHE

/

O

BCTITSITHBT 1T ad a3 POBATh IMOJIYYCHHBIC PE3YJIBTAThI C y‘IéTOM SaI[aHHOﬁ

OJOKYMEHT NOOMIMESINHOCTY pE3YyIbTaTOB W3MEPEHUI;
3NEKTPOHHOWN NAYRUGEIR HECIOXKHBIX IKCIIEPUMEHTATBHBIX HCCIICIOBAHUIL;
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HUCCIICAOBAHUC IO HHCTPYKIWUH, MPCACTABIATH IMOJTYUCHHBIC 3aBUCHUMOCTH
(1)I/I3I/I‘{€CKI/IX BCJIMYHMH B BUJIC Ta6J'II/II_I n rpa(i)I/IKOB, YUYHUTBIBATH NOI'PCUIHOCTH,
JCJ1aTh BBIBOJABI 110 PE3yJIibTaTaM HUCCIICIOBAHUA

[TonnMaHue XapaKTEpHBIX CBOWCTB (PU3UUECKUX MOAeJeH (MarepuaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJCIN CTPOEHUS Ia30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATh UX 751 00bsACHEHUS (PU3NYECKUX MTPOLIECCOB

YMmeHne oObSICHATh (PU3UUECKUE MTPOIECCHI U CBOMCTBA TEIl, B TOM YHCIIE U B
KOHTEKCTE  CHTyallMd  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, B

7 YaCTHOCTH, BBIABIIATD IMPUYIUHHO-CIICACTBCHHBIC CBA3U n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha HM3yYCHHBIE CBOWCTBA (DU3MYECKHX SIBICHHM,
(u3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemate pacué€THble 3aaun (Ha 0aze 2 — 3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBbI U (1)0pMYJH)I, CBA3BIBAIOIIINC q)HBI/I‘IeCKI/IC BCJIMYHHBI, B 4aCTHOCTH,
3alMUCbIBAaTh KpPAaTKOC YCJIOBUC 3aJladd, BBIABIATL HCAOCTAIOMIUC JAaHHBIC,
BHIOMpPATh 3aKOHBI W (QOpMyNbl, HEOOXomuMmble Uil €€ pelieHus,
UCMOJIb30BaTh CIPaBOYHbIE JaHHBIE, NMPOBOAUTH PACUEThl M OLIEHUBATh
PEATMCTUYHOCTh MOJYYEHHOI0 3HA4YEHUs (PU3MUYECKOW BETUYMHBI, YMEHHE
ONpeseNiaTh Pa3MEPHOCTb (DU3MUYECKOW BEJIMYMHBI, MOJYYEHHOM mpu
pELIECHNN 33aa41

YMeHne XxapakTepu30BaTh IPUHIIMIIBI JEHCTBUSA TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MHPOMBIIIICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH

YMeHue ucnonb3oBaTh 3HAHUS O (PU3MYECKUX SIBJICHUSX B MOBCEIHEBHOMN
JKU3HU A7 o0ecredyeHuss Oe30MacHOCTH MpH oOpalieHuu C OBITOBBIMH
10 npubopaMu M TEXHHUUYECKUMH YCTPOMCTBaMH, COXpaHEHHs 3[0pPOBbi H

COOJIIOJIEHUs] HOPM HKOJIOTHUECKOr0 IOBEJCHUS B OKpPYKaIOLIeH cpene;

NOHUMaHHE HEOOXOJMMOCTH TPUMEHEHUS JOCTM)KEHUH (U3UKH H
TEXHOJIOTMH IS PAlMOHAIBHOIO IIPUPOIOIOIb30BaAHUS

OneiT  moucka, TmpeoOpa3oBaHus W TpeACTaBiIeHUS  HHPOpMAIUH
(GuU3MYECKOTO  COAEpKaHMSI C  HCIOJIb30BaHMEM  MH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TCXHOJIOI I/II>'I, YMCHHUC OLCHHBATH JOCTOBCPHOCTH
MONy4eHHOW  WHGPOpPMAIMM HAa  OCHOBE HMEIOIIMXCS 3HAHUA W
1 JOTIOTHUTETFHBIX MCTOYHHKOB; YMEHHE HCIOIb30BaTh MPHU BBITOIHEHUU
yueOHBIX 3aJaHUil  HAy4YHO-MOMYJSIPHYIO  JIUTEpaTypy  (U3NYECKOTrO
COJIepXKaHUs, CIIPABOYHbIE MaTepUaibl, pecypcsl cetu MHTepHeT; BiageHue
0a30BBIMH HaBBIKAMH TIpeoOpa3oBaHusl WH(GOPMAIIMK W3 OJHOW 3HAKOBOH

CUCTEMBI B APYTYIO; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U YCTHBIE

4 COOOIIEHHS HA OCHOBY MH(OPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Ko IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
)l |
1 MEXAHUYECKUE SBJIEHUA
11 Mexanunueckoe ABuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTEIBEHOCTh
' TIBIKCHUS
PaBnomepnoe u HepaBHOMepHOe nBWwKeHue. Cpemnsii ckopoctb. dDopmyna ais
1.2 BbumcieHus cpenHeil ckopoctu: v = S/t
PaBHOMEpHOE TTPSAMOIMHEHOE JBIKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHH Il MPOEKIUUA CKOPOCTH, TPOCKIIUU TIEPEMEILICHHUS],
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEHHOM JIBI)KEHU U
3aBUCUMOCTh KOOpPJIMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHUS:
p
-le:f:l =1-.|;|: *f_ax * ey
s
@opMyIbl Uil MPOEKIUH NTEpEMENIECHUS, TPOEKIIMU CKOPOCTU U MPOEKIMH YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM NPSIMOJIMHEUHOM JBUKEHUU:
2
"
14 5. =y, -f+a, 5
v (t)=v,, +a.-t,
a () =const
by, -y, =la.s,
I'padukym 3aBUCUMOCTH OT BpeMEHU ISl MIPOCKIIMH YCKOPEHHUS, MTPOSKIIMUA CKOPOCTH,
MPOEKIUU TEepEMEUIEHUs], KOOPAMHATHl MPU PABHOYCKOPEHHOM MPSMOJIMHEUHOM
JIBIDKEHUU
CBobOomgnoe mazaeHue. PopMyIbl, ONMHUCHIBAIOIIAE CBOOOAHOE TAaJCHHE Tela TI0
15 BEPTUKAIN (IBM)KEHUE TeJda BHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH 3EMJIN).

I'paduku 3aBUCUMOCTH OT BPEMEHHU JJISl MPOEKLUU YCKOPEHHUS, IIPOCKIIMHA CKOPOCTH U

/
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KOOPAHUHATEI [IPA CBOOOJHOM NANEHUU TEJIa 110 BEPTUKAIN

'D‘OKV%EJC&%EKI&E%%{OFO BHJKCHUSA TCJIA ITO OK "HocTH. Hampasnenue ckopoctu
0 SIJTEKTPQQ(;-I ON MOANNCHIO Py ' P P )

pMyJia T BBIYMCIECHUS CKOPQCTHU Yepe3 pauyc OKPYKHOCTH U TIepUoJl OOpalleHus:




2R
T

LlenTpocTpeMuTenbHOe yeckopeHue. HanpapneHue neHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyna Al BBIYUCICHUS YCKOPEHUS:

2
_u
=R
dopmyra, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHUs:
Y
T

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V

1.8  Cuna — BekTopHas pusnyeckas pennunHa. CloKeHUE CHIT

1.9  SBnenue unepuuu. [lepsslii 3akoH HproToHa
Bropoii 3akon HeroToHa:

1.1 -
F=m-da

0
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopeinicteue Ten. Tperuit 3akon Herorona:

11 Fya=-Fis

1
Tpenue nokos u TpeHue cKobkeHus. dopmyrna A1 BEIUUCICHUS] MOAYIISI CUJIbI TPEHUS
CKOJIb)KEHUSI:

1.1 F —u.N

2 LA
Hedopmarnus tena. Ynpyrue u Heynpyrue nepopmanun. 3aKoH ynpyrou aegopManun
(3akoH ['yka):

1.1
F=k-Al

3

4 N
o JOKYMEHT NOAMUCAH

-

G]QEKT%M%&%FM% 3aKOH BCEMUPHOTI'O TATOTCHHUS:
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R
Cuna TsokecTd. Y cCKopeHHe cBOOOIHOTO MaICHUsI.
dopmyria a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H noBepxHocTH 3emin: F = mg.

F=G-

JBuxenue miaanet Bokpyr Connua. [lepeas kocMudeckasi ckopocts. HeBecomocTs u
neperpy3Kku

Nmnynbce Tena — BekTopHast (pusnyueckasi BeIMUMHA.
1.1

D=mi
Nmnynec cucremsl ten. M3menenue umnyibsca. iMmysbe cumsl

3aKoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

L1 P=10, +in, Uy, =const

PeakTuBHOE ABMKCHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

1.1 Mexanuueckasi MOIITHOCTb:

=24
I

Kunernueckas u noteHuanpHas s3Heprusi. @opmMyna ass BbIUUCICHHUS] KHHETUYECKOM
SHEPruu:

H!UE
R
1.1 TeopeMa o kuHeTHUecKou sHeprun. Gopmyra A BBIYUCICHUS OTCHIUAIBHOU
8 SHCPTHUHU TCJia, MIOAHATOI'O

Haa 3eMIIEH:

E,= mgh

MexaHnueckas SHeprusi:
E=E.+E
1.1 F g
9 3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpanieHne MExaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

130 ngﬁlibﬁ gﬁiifﬁlgiwl <<30J10T0;\npa131/mo» MEXaHUKH.
o SBEKTIJ)G%MﬁﬁW FRLRH M - FL.

YcioBre paBHOBECHS phIUara:
CepTudukat OE42607F1FEC395A2E3COFFB7C1BEQ
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M +M +..=0
[TonsuxkubIi 1 HenoaABWKHBIN 0510ku. KITJ] mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

[laBiienue TBEpIOTO TENA.
dopMmyia 1 BBIYMCIICHMS IAaBJICHUs TBEPIOIO Tena:

_F
P=%5
1.2 JlaBneHue raza. ATMocdepHoe JaBiieHue.
1 ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
®opmyna A7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+ Py,
1.2 .
) 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opmyna i OnpeeseHus BHITAJIKUBAIOIEH CUJIBI, eHCTBYOIEH
|, HaTeio, MOTPYKEHHOE B JKUAKOCTH HITH Ta3:
3 F A =pPE v
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIlaBaHHe
Mexanunueckue kosieOaHus. AMIUTUTYAA, MEpHOJ U 4YacToTa KojeOaHuil. dopmyna,
1.2  CBsA3bIBAIOIIAs YaCTOTY U MEPHOJ] KOJeOaHMA:
4 v = 1
T
1.2 Maremarnueckuii UM  NOpPYXUHHBIM  MasaTHUKH. [IpeBpamieHue dSHeprum 1Ipu
5 K01e0aTeIbHOM ABUKEHUH
1.2
6 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pesonanc
MexaHunueckue BOIHBI. [IpoopHBIE M TIONIEpeYHbIe BONHEL. [|JTMHA BOJHBI M CKOPOCTh
1.2 pacmpoCTpaHEHHUS BOJHBI:
7 A=v-T
1.2 3Byk. I'poMKoCTb U BeIcOTa 3ByKa. OTpa’keHUE 3ByKOBOW BOJIHBI Ha T'PAHULIE IBYX CpPE.
8 Wndpas3Byk u yapTpa3Byk
e TIparkmudeckiie pavonisl ~
o 1 ZOKYIAERFcHRIUPEGARH mioTHOCTH BerecTBa; apXUMEI0BOM CHJIBI; )KECTKOCTH MPYKUHBL,
IPEK TR IR WHeRIR crombxelms; paboThI CHTBI TPEHUS, CHITBI YIPYTOCTH; CpPEIHEH

CepTugukaTt 0E42607F1FECCROPQAERE O FIEBIRIBEGIF 20pyCcKa 10 HAKJIOHHON IUIOCKOCTH; YCKOpeHHsI Opycka mpu
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JIBUKCHUM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThI M MEpHoja  KoJeOaHWi
MaTeMaTHUYECKOT0 MAasTHHKA; YAaCTOTHI U Meproia KoJeOaHU MPYKUHHOTO MasiTHHUKA;
MOMEHTa CHJIbI, ICUCTBYIOLIETO Ha phluar; paboThl CUIIBI YIIPYTOCTH MPU MOIBbEME TPY3a
C TOMOIIBIO HETOABM)XHOTO OJI0Ka; pabOThl CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a C
MOMOIIbIO TOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela
U OT IINIOTHOCTHU XKHUAKOCTHU, HC3aBHUCHMOCTH BBITaJIKHBaIOHleI CHJIBI OT MacCChI T€JIa,
CUJIBI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT poada MOBCPXHOCTH,
CWJIBI YIPYrOCTH, BO3HUKAWOIIECH B MPYXKHUHE, OT CTENECHH AehOpMaIuu TPYKHUHBI;
YCKOpEHUs1 OpyCcKa OT yrila HaKJIOHA HANpaBISIONIEH; neproaa (4acTOThl) KoJleOaHui
HUTSHOTO MAasTHHUKA OT JJMHBI HUTHU; MEPHOJa KOJIeOaHWH MPYKUHHOTO MAsSTHHUKA OT
Macchl Tpy3a M KECTKOCTU NPYKHUHBI; MCCIEIOBAHUE HE3aBHUCHUMOCTHU IEpUOAA
KoJie0aHUN HUTSHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka ycioBus paBHOBECHS
phluara

Qu3suueckue A6l1eHUs 8 npupooe: TPUMEPHI JABHKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOU M HEXKUBOU MPUPOE, NEHCTBUE CUITBI TPEHHS B IPUPOJIE U TEXHUKE, MPUITUBBI U
OTNUBBI, JBIKeHHE TaHeT COJIHEYHOW CHCTEMbl, PEaKTHUBHOE IBUIKEHHE >KUBBIX
OpPraHU3MOB, PbIYard B Telle YEIOBEKAa, BIUSHHE aTMOC(HEPHOrO NaBlCHHUS Ha >KUBOMN
OpraHu3M, IIJIaBaHUE pPbIO, BOCHPHUATHE 3BYKOB IKHUBOTHBIMH, 3E€MIIETpPSCEHUE,

Texnuueckue ycmpoiicmea: ClIAJOMETP, TaTYMKH MOJIOKEHUS, PACCTOSIHUS U yCKOPEHUS,
JUHAMOMETp, MOJIIMITHUKY, PAKEThl, pblyar, MOJBM)KHBIA W HETOABMKHBINA OJOKH,
HaKJIOHHAs IJIOCKOCTb, MPOCThIE MEXaHU3Mbl B OBITY, COOOLIAIONIMECS COCYIbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

OCHOBHBIE TOJIOKEHUS MOJ'ICKYJ'ISIpHO-KI/IHCTI/ILIeCKOI\/JI TCOpHUU CTPOCHHA BCIICCTBA.
Mopnenu TBEpAOTO, JKUIKOTO U Ta3000pa3HOro COCTOSIHUM BenlecTBa. Kpucramiueckue

I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs3b CKOpPOCTH ABUKCHHA YaCTHIl C TCMHCp&TypOfI.

Buytpennss sueprus. Pabota u teronepenadya kKak cnoco0bl H3MEHEHUS! BHYTPEHHEN

BI/II[BI TCIUIoNCpeAavYu: TCIUIONPOBOJHOCTh, KOHBCKIHA, U3JTYYCHUC

Harpesanue u oxnaxaenue ten. KonmdecTBo TemnoTel. Y AelibHas TEIIOEMKOCTh:

/
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1.3
0
CEeHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
1.3
1
2 TEITJIOBBIE ABJIEHUA
2.1
U aMmopdHBIE Tena
2.2
bpoyHnoBckoe nBuxenue, nudpdysus
2.3 CmaunBaHue U KalWUISIPHBIE SIBJICHUS
2.4  TemnnoBoe pacHIMPEHHUE U CIKATHE
2.5 TermoBoe paBHOBECUE
2.6
SHEPTUHn
2.7
2-8

OOKYMEHT n{o,ﬂ,nmbat\H

O=cmilf-—1 N

ANEKTPRKIIG IHRMIAMEBHRp iy B TelUIOBBIX IpoLeccax. YPaBHEHHE TEILIOBOTO OanaHca:




2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1
7

3
3.1
3.2
3.3

34

3.5

3.6

Hcnapenue u konaeHcanus. Mi3MeHeHre BHyTpEHHEN SHEPTUHU B IIPOLIECCE UCTIAPEHUS U
KoHzeHcauuu. Kunenue xxuakoctu. Y aenbHas Temnora napooOpasosanus: L = O/m

BiasxxHOCTB BO311YXa

IInaBnenue n KpuUucCTaJluIM3anusi. HN3meHeHune BHYTpeHHefI OHCPIruu IIpH IUIaBJICHHUH U
KpUucCTallIn3alluu. YI[CJ'II)HaH TCIJIOTAa IIJIaBJICHHUA:

BHyTpeHHsIs SHEprusi CropaHus TOIUIMBA. Y JIeibHAs TEIUIOTAa CrOpaHUs TOIUIMBA: ¢ =
O/m

[punnmns! padoTs! TeroBbix apuratencit. KI1/1 reruioBoro apurarens

Ilpakmuueckue pabomul

H3mepenne yAenbHOM TEIIOEMKOCTHM METaUIMYECKOr0 LUIMHIPA; KOJUYECTBA
TEIUIOTHI, MOJIYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCUPOBAHHOM Macchl, B
KOTOPYIO OIYLIEH HArpeThli LUIUHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThIM
LUJIUHAPOM, IIOCIIE OIIYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON
BIIQXKHOCTH BO3/yXa; YACIBHOU TEILIOTHI IIJIaBiIeHUA abpaa. MccienoBanue n3mMeHeHus
TEMIeparypbl BOJAbl NpPU PpaA3IMUHBIX YCJIOBUSX; SBJICHHUSA TEIUIOOOMEHa TpHU
CMELIMBAHUU XOJIOJHOW U ropsdel BOJBI; IPOLECCa UCTIAPEHUS

Qusuueckue a61eHus 8 npupode. TOBEPXHOCTHOE HATSXKEHUE U KaNWIISPHbIE SIBJICHUS
B IIPUPOJIE, KPUCTAJUIBI B IPpUpPOJE, u3inydeHue ConHIa, 3aMep3aHue BOA0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoucmea: KanWUIAPbl, IPUMEPHl HCIOJIb30BAHUS KPUCTAIIIOB,
JKUJKOCTHBIN TEPMOMETp, JaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMa OTOIJIEHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTaTEIb BHYTPEHHETO CTOPaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa aIeKTPUYECKUX 3apsii0B
BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia

Onekrpuueckoe nose. Hanpsok€HHOCTD 35ekTprueckoro nosis. [IpuHiun cynepno3unun
IEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apPA10B. HCﬁCTBHC QJICKTPHUYCCKOTIO ITOJI HA SJICKTPUUCCKHUC
3apsabl. HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU

[TocTossHHBIN 3NEKTpUYECKUN TOK. JleHCTBHS »iekTpuueckoro Ttoka. Cuina ToKa.
Hanpsixenue.
I=q/t,U=A/\

/

O

3&0'(%}5' ﬁ‘b@ﬁlﬁ)ﬁé%}ﬂ)OTHBﬂeHH;.\ VY nensHoE SJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

aNEKTEOREON NoANUChIo
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3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

HOCJIGI[OB&TGJIBHO@ COCAMHCHUEC ITPOBOJHUKOB!
Hapaﬂneanoe COCAMHCHHNEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U;:1=1+1; Rzi.
- - 2

el

CwmenanHble COeTMHEHUS! TPOBOTHUKOB
PaboTa u MouHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jxxoyns — Jlenmna:
O=I"-R-t

OnbIT Dpcreaa. MarHuTHOE TMOJI€ TPSIMOTO MTPOBOJIHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIUH

MarauTHoe 1noJje NoCTOSSHHOIO MarHuTa. B3anmoielicTBre MOCTOSSTHHBIX MarHUTOB
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

Omneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna

IIpakmuueckue pabomoi

W3MmepeHne 3IEKTPUUYECKOTO CONPOTUBIICHUSI PE3UCTOPA; MOLIHOCTU JJIEKTPHUYECKOIO
TOKa; pabOThI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE (PE3UCTOPBHI,
JIaMII0YKa), OT HAIPSDKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COIPOTHUBIIEHUS OT
JUTMHBI TPOBOJHUKA, [IJIOLIA/IN €T0 MONEPEYHOr0 CEUEHUS U yIEIbHOI0 COIPOTUBIICHHUS.
[IpoBepka mpaBuia A D3JIEKTPUUECKOTO HAMPSHKEHUS MpPH  IOCIEI0BaTEIbHOM
COCIMHEHUU TIPOBOJHUKOB; TMpaBujia Ui CHJIBI DJIEKTPUYECKOT0o TOKa Mpu
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue a6ieHuUs 8 npupooe. FNEKTPUUECKUE ABICHUS B aTMOc(hepe, SIeKTPUIECTBO
JKUBBIX OPTraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipei( MOII0COoB, pOJib MATHUTHOTO TTOJIS
JUTS )KM3HU Ha 3eMiie, TIOJIIPHOE CUSTHUE

Texnuueckue ycmpoﬁcmea.‘ QJICKTPOCKOII, aMIICPMETP, BOJIBTMCTpP, pCOCTAT, CUETUYHK
3J1€KTpH‘-ICCKOfI OHCPTHH, QJICKTPOOCBCTHUTCIILHBIC HpI/I60pBI, HarpeBaTcCJIbHbIC
3J'IeKTp01'IpPI60pBI (HpI/IMCpBI), QJICKTPUYCCKUC MPCAOXPAHUTCIIN, JJICKTPOMAIrHUT,
OJICKTPOABUTATEIIb IIOCTOAHHOI'O TOKa, FTEHEPATOP INOCTOSAHHOI'O TOKA

/—gﬁ’iﬂ.e.rslmmaxﬂ.ﬂmmmmgna AIIEKTPOMATrHUTHBIX BOJIH

BOKYMEHT NOAMUCAH

0 SBEKTQQHBE}M MORMBER. [IpsMongHeliHOe pacipocTpaHEHHE CBETa
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3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

4.1
4.2
4.3
4.4
4.5

4.6

4.7

3akoH oTpaxeHus ceera. [1mockoe 3epkano

[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS CBETa

Hucnepcus cBera

Jlunza. Xox nyueii B 1uH3e. GOKYyCHOE paccTosiHUE JIMH3BI. OnTUyeckast cuiia JUH3bL: D
=1/F

I'ma3 xak ontuyeckas cucrema. OnTHUecKue NpruoOOpsI

Ipaxmuueckue pabomul

###Par###l3Mepenne onTUYECKO CriIbl cOOMparoIIen JUH3bL;, POKYCHOTO PacCTOSHUS
coOuparomield JTUH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa W H300pakeHus,
KOTJIa TIPEIMET PACIIONIOKEH B TBOMHOM (POKyce), MoKa3aTels MPeIOMIICHHS CTEKIIA.
###Part##lccnenoBanue  cBOMCTBA M300pa)X€HUs, TMOJIYYEHHOTO C  TOMOIIBIO
coOuparonield JUH3bI, M3MEHEHUS (POKYCHOTO PACCTOSIHHUS JBYX CJIOXXCHHBIX JIHH3;
3aBUCHMOCTH YIJIA IIPEJIOMIICHUS CBETOBOTIO JIy4a OT YIUIA TaJeHUs HA TPAHULIE «BO31YX
— CTEKJIIO»

Qusuueckue senenuss 6 npupooe: 3atMmenns ConHua u JIyHbl, IBeTa Tel, ONTHYECKHE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)

Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOII, (OTOAIAPAT, ONTUYECKHE CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
OmneiTel Pezepdopaa o paccesnuto anbda-yactuu. [Inanerapuast Mmoaens atroma
Cocras aromHoOro sapa. M3oronst

[lepron nonypacnaga aTOMHBIX €D

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEIN

Dusuueckue A61eHUSL 8 npupode: €CTECTBEHHBIN paIlI/IOElKTI/IBHHﬁ (I)OH, KOCMHYCCKUEC
Jy4d, paJUOAKTUBHOC HU3JIIYUCHUC IMMPUPOJHBIX MUHCPAJIOB, JIeicTBHe paarnOaKTUBHBIX
I/ISHy‘-ICHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

Texnuueckue ycmpoticméa: CIEKTPOCKON, WHIUBUIYalIbHBIA JO3UMETp, Kamepa
Bunscona, sigepHas sHepreTuka

/

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» dusuka: HHXKEHephl OyayIero: 8-i Kiacc: yriyOJeHHBIH YPOBEHB: YICOHUK: B
2-x yactax; 1-e uznanme, 8 kinacc/ benara B.B., Boponnosa H.W., JlomaueHkoB
N.A. u np.; non penakiueit [laneoparuesa FO.A. AxkunonepHoe 00111eCTBO

«M3parenbctBO «IIpocBemienne»

[epoimkun A.B. ®u3nka 8 kiacc: ydeOHUK J1s1 00111€00pa30BaTENbHbBIX

yapexaeHuit — M.: Ilpoda, 2013 (®I'OC)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
['enaenmreitn JI.D. 3agaun no Gusnke ¢ mpuMepaMu pereHu. 7-9 kimaccol - M.

Wnekca 2015

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

N
OOKYMEHT NognMCAH
Houronaoboau YMK Ilepeimkuna A.B. 7-9 kimacest — M.:




Hpoda, 2017 — pexxum goctyma: https://drofa-ventana.ru/metodicheskaja-
pomosch/materialy/umk-liniya-umk-a-v-peryshkina-fizika-7-9_chapter-glava-2-
elektricheskie-yavleniy

[TpumepHbIe TporpaMMbl 10 yaeOHBIM npeameTam. dusnka. 7-9 knaccel. — M.

[Ipocsemenne, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://mathus.ru/

https://fipi.ru/ege

https://www.getaclass.ru/?ysclid=11]93wunhw 1839724 744#teachers

https://phys-ege.sdamgia.ru/
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