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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayOI€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 0O0y4eHHs, a TAKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIE0BATEIIbHOCTD
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, TMOCKOJbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPENOCTaBsieT HamOoJiee SICHbIe O0pa3lbl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickorn @Dexepanuu, pearu3yOMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpECa U CTPEeMJICHUs OOyYarouuxcsi K HaAyYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yueHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyOlIEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIMX mpoduiaei oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUs PAaCUETHBIX M KaU€CTBEHHBIX 33]a4, TPEOYIOUINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH ONBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus otBoautcs 340 dacos: B 7 kmacce — 102 gaca (3 waca B
Heneno), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

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

Kak ¢usuka u jApyrue ecTeCcTBEHHbIE HAyKdM H3y4yaloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSL.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYLIEHHOTO0 TOPU30HTAIIBHO, TEM O0JIbIlIe, UeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHune uactul BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YACTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHbhIX COCTOSHHSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nawxkenue. Ilyte u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTEIBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH Mg Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABIXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXeHUU. IlnotHocTh BemecTBa. CBS3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

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

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS Tea.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTshKeHHS (medopmariim)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbIIECHUS U YBEJIMYEHUS JABICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  INIYOMHBI  TOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuemiu. M3mepeHue atmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBrs aTMOChHEpPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, JEMCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHeprus. KuHeTMyeckas ¢ NOTEHIMAIbHAS DHEPTHS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSHUN BELIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHUHETUYECKOU Teopuu. [I0BEpXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAUJUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buyrtpennsis  sHeprua. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeLIECTBa. TeMIo00MEH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple ABUTATEId M 3alIMTA OKPY)KAIOWIEH cpedbl. TeroBble IMOTEpU B
TEIJIOCETSIX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

Habro1eHue TernaoBoro pacimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEILIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BBIPAIIMBAHUIO KPUCTAJIJIOB OBAPEHHOM COJIA MJIU caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUS BO3JyXxa OT €ro o0néMa H
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA IMPU CMEUIMBAHUM XOJIOJHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue yaeinbHON TETIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBOAHMKH, HOHUAJIEKTPUKA ¢ TOJIYNPOBOJHUKHU. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUYECKUI TOK B METaJIaxX, KUAKOCTAX U ra3ax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B 1lenu MOCTOSIHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje€ 3JIeKTpUdeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyYMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3uH COpOTUBIICHUH.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJAHUKA OT €ro IJIMHBI, IUIOIIAIN ONEPEYHOTO CEYEHHUS U MaTepuaia.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MAarHUTHOTO TMOJISl TOCTOSITHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

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

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMM C BEKTOPAMHU, IPOECKIUU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

YckopeHne. PaBHOYCKOPEHHOE MPSIMOJIMHENMHOE ABMKEHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBxKeHHE 1O OKPY>KHOCTHU. JIMHEHHAas: CKOPOCTh, YIII0BAask CKOPOCTh, MEPUOL
¥ 4acToTa OOpallleHus Npyu PaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpetnit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TmiaHeT BOkpyr Comnia). Ilepsas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3meHeHune wumnyinbca. KMMnynse cuibl. Yrpyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHEPTUs CxKaTou NpykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHeHUE MyTed W TPAcKTOPUM [BHXKEHHUS OJIHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGmronenne MexaHMYEeCKUX SIBIICHUN, MPOUCXOASIIMX B CHCTEME OTCU€Ta
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJla OT €r0 MACChl U ACHCTBYIOLIEH HA HETO CUIIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JAJIbHEHMILEro pPaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

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

HccnenoBanue IBHKEHMS TeJla, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU Je(GpopMaIiiy MPY>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJTHBI.

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

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIe0ATEIILHOM JIBH)KEHUH.

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

3ByK. Pacnipoctpanenue m otpakeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKHUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomol u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAHUN TIPYKUHHOTO MAasiTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUs.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH I COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3arMeHus Comnna wu o JIyHBIL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ JTy4er B paCCEUBAIOIIECH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXXEHUST CBETOBOrO Jydya OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonydyenune n300paxeHuit ¢ TOMOIIBI0 COOMPAIOIIEH JINH3HI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas moaenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atomHbix saep. JleicTBue paanoakTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus snep. Mcrounuku sHeprum CosiHa W 3BE374. flnepHas sHEpreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(mo doTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKU yriayOiaEHHOrO ypOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M  METalpEeJIMETHBIX pe3yJbTaTOB O0y4YeHUus, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpeanouturenbHO (HOPMOM  OCBOEHHS MOJIYJS SBIAETCS MPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JTA0OPATOPHBIX pabOT U OMBITOB (BKJIIOYasi PAOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000IIAONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JAMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (u3uKe, a TakKke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBbIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

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

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAHMUE IIEHHOCTH Oe30macHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

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

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B NPUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUU;

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATh 3aKOHOMEPHOCTH WM TPOTHUBOPEUUS B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

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

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XOJI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

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

aHaJU3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPHPETHUPOBATH HUHPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJIEHHbIE Ha pEIICHHE 3aJadyd W [OJJEepKaHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

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

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO MPEACTABIATH PE3yJIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JACUCTBUS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIUHHPYS CBOM ACHCTBUS C APYTUMHU YiCHAMHU
KOMAaH/IbI;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYAIUsAX, TPEOYIOMNX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelicHUs (PU3NUECKON 3aaud WIIH
IUIaH HCCIEOBaHUS C YYETOM HMEIOIIHUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

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

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUM (PU3NYCCKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3YJIbTAThl HA YTITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATUSA: (PU3NYECKUE U XUMUYECKUE SIBIICHUS, HAOIIOACHHE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTHU, TPEHHMSI, YOIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HM3YYEHHBIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIOJIb3Ys
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (010Ka), «30J0TOe
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTHh MPOCThbIE (PU3MUECKHE MOJENIU PEealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



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

OOBSCHATh (PU3NYECKHUE SIBICHHUSA, IPOLIECCHl U CBOWMCTBA TEJ, B TOM UYHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢uzuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYI0O MOJIETh, C HCIIOIb30BAHHEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MPOBOJUTh MAaTEeMAaTUYECKUE MPEoOpa3oOBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKuXx METOAOB, W TpeIjaraTb OPUEHTHPOBOYHBIA CIIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEMIOBOE pACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Mepeaadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOIIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPAOTO Tejla, CHUla TPEHUS CKOJIbKEHHS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeTOJla M3MepeHus, (UKCUPOBATh IMOKa3aHHUs NPUOOPOB, HAXOAUTH 3HAUCHHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢uznyecKux BENWYHH (3aBHCUMOCTH IMYyTH PAaBHOMEPHO IBHXKYILIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYKUHBI, BBITAJKUBAIOIMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tena U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoOB, OLEHUBaThb MOTPEIIHOCTH, JieJaThb BBIBOJABI MO pe3yjibTaTaMm
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcOC, APEOMETP), MCIONb3ys 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB IMpPH
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUsl 370pPOBbsi M COOJIIOJIEHUS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHMM WU TMYyTEM CpPaBHEHUS pPAa3IMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKWE COOOIICHHSI O Pe3ysbTaTaxX MPOEKTOB WIH YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]auaMU, CICTUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHmy oOyueHus ¢ 8 knacce NpeIMETHBIE pe3yJbTaThl Ha YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC Tela, HACHIIIEHHBIM M HEHACHIIMIEHHBIM Map, CIOCOObI H3MEHEHUs
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacClIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terutonepeaayn (TerIoNPOBOAHOCTh, KOHBEKIIUS, U3yYEHHUE), TEIJIOBBIE TTOTEPH,
AIIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKWX  SBICHUA B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpuU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



OPAaKTHUECKYI0 3a7adyy B y4eOHYI0, BBIACNIATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, yENbHAs TEIJIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAHMKa, DJIC B 1enu MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), MPU ONMMCAHWU MPABUIBHO TPAKTOBATH GU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUss M €IUHULBI (PU3NYECKHUX BEIUYMH,
HAXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jxoyns-JleHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pa3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBa
00BEKTOB, MPOIIECCOB, SIBJICHUH, TIPUMEHATh (PU3UUECKUE MOJCIU I OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyrolMe YHUCICHHOTO OLEHUBaHUs
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
(bu3znyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3aMMCBIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHHE 3aJayd, BBISBIATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATHCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3NYEeCKUX METOAOB, M NpeJjlaraTb OPUEHTHUPOBOYHBIM CIOCOO pelieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeN (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHUS BO3AyXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TET U B3aHUMOJCHCTBHUE AIEKTPUUECKUX 3aps/I0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeAnojokeHue (TUmoTe3y) O  BO3MOXKHBIX — pe3ysibTarax  HAaOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO31yXa, CHJAa TOKa, HaIpSKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEIMYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSDHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK ANEKTPUUECKON IHEPTHH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM, HeoOXonumble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKHX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTMYECKUX IMPOLIECCOB MpPHU PEHICHUH Yy4eOHO-IIPAKTUUECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK HH(pOpMarmu Gu3ndecKoro conepxkanus B UnTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM U CPaBHEHUS OTOJHUTEIHHBIX HCTOYHUKOB BBIACIATH WH(OpMAIuio,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WnTepHer, BnaneTe NpuéMaMHU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyONMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW  WIIH
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

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

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEHHUsI, U30TOIbI, SIIEpPHAs U TEPMOSAEPHAs YHEPreTUKAa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE MaJ€HUE TeJ, JBHKEHUE [0 OKPY)KHOCTH, B3aUMOJEHCTBHE TEll,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, UHTephepeHns U TUpaKIs BOJIH), NPAMOJIUHENHOE PACTIPOCTpaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHHUs]) 1O ONHCAHMIO UX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKeHUE IaHeT COIHEYHON CHCTEMBI, PEAKTUBHOE JBH)KEHHUE KMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, pPagUOaKTHUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA TeN U (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPTUS CKATOU NPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), IMpU ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MYECKUI  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Tejd, (PU3MUECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyiiM, 3aKOHBI OTpa)k€HUs U MPEIOMIIEHMsI CBeTa, (OpMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MAaTEMATUYECKOE BHIPAXKECHHUE;

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

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJIUYHMH, TP ATOM BbIOMpATH aJI€KBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyETHHIC 3aJjaud [0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BBIOOpP METOJA pELIEHUS 3aJauyd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI M ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHUM  HWCCJIEJOBAHMS  PAcCHoO3HAaBaThb  NPOBEPAEMOE  MPEINOJIOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS HMITyJbca, JCHCTBHE 3aKOHa bepHyIu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBETa B CIEKTP, U3YYEHHE CBOWCTB M300paXKEHUS B MIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIIOJCHMIH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOAI()(PUIMEHT TpPEeHUS  CKOJBXKEHHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MNPUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH AKCIEPUMEHTAJIbHbIE UCCIIEOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OIpPEIEICHUE YCKOPEHUsS CBOOOJHOTO TMAJeHUs, HCCICIOBAHHE
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaONHIl U rpaduKoB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HA MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPAaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl IS TMOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK MH(MOpMaIuu Gpuanyeckoro cojepxkanus B UurepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHOH HH(POPMALMK HAa OCHOBE HUMEIOIIMXCS 3HAHUA U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBINM IOHSITUWHBIM ammapar u3y4yaemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO

Htoro no pazneny 28

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus

Hroro mo pazueny 19

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Mexanuuyeckue siBJeHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 L
' (mOBTOPUTENHHO-0000IAOIIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

Owusnueckue npubdopsl. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3MepoB MaJibIX Ted. Metoa psanoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AAIHOCTD IOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmonenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMonelicTBrEe YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe npuxeHue. [1yTh,
TPAeKTOpH S, IEPEMEILICHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCUTENBHOCTH ABMKeHUA. ClokeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHOE
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATEeNLHOM JIBUKEHUHN

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
II;moTHOCTE BemecTna'

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbhas padora nmo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. SIBnenue Tsrorenus. Cuia TsyKecTu

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHnas paboTa "OnBbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBlIeHUs] TBEPOTO Tena"

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

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL e
CYIIIECTBOBaHUS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 H3mepeHune aTMOCEepHOTo AaBlICHUSI.
Oneit Toppuuemnnu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EpPHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcIepuMEHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

TEeJI0, MOTPYKEHHOE B KUJIKOCThH"

70

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCUMOCTH Beca TeJia B BOJIe OT 00beMa
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
1 Ta3oB"

77 KonrtponsHas padorta no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3ama4d Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB

85 JlaGopaTtopHas pabota "M3yueHue npaBuia

pbldara ajisi IoABMXHOT'O U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo teme "Pabota cuiiel
TSDKECTH H cvutbl TpeHust" / Beepoccuiickas
poBepoyHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

Koaddurment nosnesnoro necTpus
MPOCTHIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas OHEpPIus. Kunernueckas u
MOoTCHIUAaJIbHAasA DOHCPIUua

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOIITHOCTH. DHEpTHs"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

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

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

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

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJiMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemmnepaTypHbIe Kbl
9 BHyTtpenHsist sHeprus u crnocoosl eé 1
U3MEHEHUS
10 Buapl Tenonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
HeJsX HeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIOEMKOCTD




13

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

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

16

17

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOJIOH
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCJI

22

[TapooOpa3oBaHue ¥ KOHACHCAIIHS.




Hcnapenue

Kunenue. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHON BIAXKHOCTH BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemenue 3aga4 v aHanu3 cUTyaluu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOIUMBA. Y IeibHas TeIIoTa
CTOpaHHUS

31 [TpuHIMIBI PaOOTHI TETIOBBIX IBUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenwne 3agau mo Teme "KIIJ] Temiororo
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHECHHSI U IPEBPAICHHS SHEPTUN
B MEXaHMYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BemiecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

40 Onektpuszanus Ten. J[Ba poaa 3apsiioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoCO00B Pa3IUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe noje. Hampssk€HHOCTD

43 anexTpudeckoro noss. [IpuHuun
CYTEPHO3UIINH SIEKTPUUECKUX TTONEH

44 Hocurenu anekTpudeckux 3apsiioB.
DnemeHTapHbIi 3apsaa. CTpoeHre aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
IIOBCEIHEBHOM XKU3HH"

48 Pemienne 3agau no teme "3akoH coXpaHEHUS

3JIEKTpUYECKOro 3apsaa




OnekTpuueckuil Tok. lctTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKYU U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHas pabdota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

62 Pemenue 3amay o teme "3akon Oma" 1

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

67

68

JlabopaTtopHast padota "I[IpoBepka npasuia
JUISL CUJIbI TOKA MPU NapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSIMHEHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
UCTOYHUKA ToKa. 3akoH OMa sl OJTHOM
enu

69

Pemenue 3amgau o reme "DJIC, BHyTpEeHHEE
COIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
H BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3JIEMEHTOB"

74

Pabora snexkrpuueckoro Toka. MoIuHoCTb




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DrekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsLKEHHbBIE Tena
n ux B3aumoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB
pY UX 00BETUHEHUH U Pa3/IeiICHUN.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OmnsiT OpcTena. MaruuTtHoe mose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
ToKOM. [IpMeHeHne IeKTPOMaruuToB B
TEXHUKE

84

Cuna Amnepa u onpeneneHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
onpejeneHue e¢ HanpaBiaeHUs"
DNEKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcrnonb30BaHME 3IEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOJIHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaGopatopHas pabora "KoHcTpyupoBanue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlabopaTtopnast pabora "N3zmepenne KI1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAYCHUsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AIEKTPOIHEPTUU

97 Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U 3JIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TexkcTaMu 110 TeME

100 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumogencraue"

101 Pabota ¢ Texctamu 110 Teme "IlocTOSHHBIHN 1
ANEKTPUIECKUHN TOK"

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAsI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexannueckoe nBukeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO IBUKEHUS
Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
BexTopHbIE BEIMUNHBI, ONEpaLliU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
Panuyc-BekTOp MarepualbHON TOYKH, 1
nepeMelIeHre Ha INIOCKOCTH
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxkeHue. Cpeassisi 1 MTHOBEHHas 1
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUHU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTHU CKOJIbKEHUs OpycKa 1 1
VI IBUKEHMS IIApHUKa 110 HAKJIOHHOM
IJIOCKOCTH"
PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1

JBUOKEHUE. Y CKOPEHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemetieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
MHTEpIpPETALM YCKOPEHHUSI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nafeHus. OmbIThI
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBkeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HcciaenoBanue

22 JBUKEHHS TeJia, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yrinoBasi CKOPOCTb, IEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
Vpoxk-koH(pepennus "PacrioznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKOo€e IBUKEHNUE U CIIOCOOBI €T0

onucanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau o teme "Cuna
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimenTa TpeHus CKOIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHyM U noIbEMHAs CUjia Kpbliia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIE allapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM moAyike"

43 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LIEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTuBHOE ABM>KEHNE
Pemenne 3amau o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenne

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa IO TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU OABEME

T'py3a C UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO
TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padora no teme
"B3auMoaencTBrE TeI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3smepenue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U TUPaKIUU BOJIH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3BYyKa

77

78

79

Pemenue 3amad mo reme "3ByK"

Ypok-uccnenoBasue
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUsIX"

82 DNIEeKTPOMarHuTHOE MOJIE U
3JIEKTPOMArHUTHbIE BOJTHBI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemenue 3a1ay Ha onpeeneHne 4acToTh
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MIcToOYHUKH cBETa

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenusa Connua u JIyHsl

90 3akoH oTpaxkeHHs cBeta. [mockoe 3epkaiio

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHUMOCTH yTJjia MPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 ['na3 xak onTHyYecKas CUCTEMA.

bruzopykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKTP.

102 Oneitel HeroTona. Cnoxenue
CHEKTpalIbHBIX I[BETOB. [lucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

L[BETA [P CJIIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBantsl. JIuneituarsie criekTpsl
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [lepuon nonypacnana
VYpok-koHndepennus "JleiicrBue

112 PaAMOAKTUBHBIX U3JIyU€HUHN Ha JKHUBbHIE
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SJHEPTUH

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u geneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SIIEPHOM SHEPTreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMe "Konebanus v Bonubl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTponpHas padora o teme "Konebanus

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIyibca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”

127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxHocTh"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aK0OHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUSI

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

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

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3UYECKUX SBICHUN

1.4

OIKCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (DU3WYECCKHUE SBICHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X O003HAUYEHUS U €IUHULIBI
(GU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE TAHHYIO
¢u3nyecKkyr0 BEIMYUMHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

O0BSICHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYaIMil IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYEeCKUX
maroB ¢ omnopod Ha 1 — 2 M3y4eHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacué€THele 3amauud B 1 — 2 [EHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CcBA3BIBaIONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOOB, B ONMMCAaHUHU HCCIEIOBAHUS BBIACIATH MIPOBEPSEMOE
MPEeIoJIoKeHNEe (TUIOTEe3Y), pa3inyaTh U UHTEPIPETHPOBATH MMOTYUESHHbIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITA, JelaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGpPOBBIX MPUOOPOB, 3alUCHIBATh I10Ka3aHUS MNPUOOPOB C YU4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHHMEM MPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUS, CIeAys MPEeAJoKeHHOMY IUIaHy, (PUKCHUPOBATh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
HPEUIOKEHHOH MHCTPYKLUUHM: IPHU BBINOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

YKa3bIBaTh NPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh IMPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH  TPHUMEpPHl  (HAXoAWTh  HWH(pOpMAIMIO O  MpuMepax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopManuu B cetu VHTepHEeT B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH M NYyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMMIN MOXKET OBbITh
HEJOCTOBEPHOMI

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHOMNOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3faBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
00s3aHHOCTU B TpYIIIE B COOTBETCTBHUM C IIOCTABJIEHHBIMU 3aJavyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

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

1.3

pacrio3HaBaTh  TNPOSIBIICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KaloleM MHUpE, B TOM 4HucClie (U3NYECKUE SIBICHUS B NPUPOAE, TPU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJNBb3YEMbIX BEJIWYMH, O0O3HAUYEHHS M €JAWHULIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOWMCTBAa Tei, (U3WYECKUE SBICHUS W TIPOIECCHI,
WCIOJb3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyallull IPAKTUKO-OPHEHTHPOBAHHOI'O XApPAKTEpa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYeCKUX
miaroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMysbl, CBA3bIBatONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble MAJii €€ pelleHHs, NPOBOAUTh pacdy€Thl M CpaBHUBATh




MOJIY4YCHHOC 3HAUCHUC (I)I/I3I/I‘-IGCKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPHU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh IMPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OPYJAOBaHUs, OMUCHIBATH XOJ OIbITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JIaTYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCIMYHMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICIOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATH HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_I ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0OBaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIISITh 3HAUCHUC BEJIMYHNHBI

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu paboTe ¢ J1ab0paTopHbIM
o0opynoBaHrEM

1.14

XapaKTepu30BaTh NPUHLHUIBI  JIEHCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pBI Imo cxeéMaM H CXCMAaTHUYHbBIM PUCYHKaM, COCTaBJIATH CXCMbI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBaTeIbHBIM W HapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  TNpUMEpbl  (HAXOAUTH  HMH(poOpMalMiO O  [pUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUECKUX 3HAHUM B IOBCEAHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpefie

1.17

1.18

OCYIIECTBIISATh TOUCK HHGMOpManuu (U3NYECKOTO COAEpPKAHHUS B CETU
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh UH(POPMALIMIO, KOTOPas SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JUTEpaTypy (pU3MUECKOro CoAaepkKaHMs, CIIPABOYHBIE MaTE€pHUaibl, PECYPChHI
cetu HMHurepHer, Biagerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIA TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU 3aJla4aMHM, CJICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI FTOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 00111€ero 00pa30BaHUsA

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pas3indyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KalollleM MHUpE, B TOM uuclie (U3NYeCKUue SBJICHUS B MpPUpPOAE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYyILIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, MCIOB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS MU EIUHMIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢Gu3NYeCKyl0 BEIWYHHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeN, (QU3UYECKUE SBICHUS H TIPOIECCHI,
WCIOJb3Ysl  M3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

0OBSACHSITH (I)I/BI/I‘-ICCKI/IC mponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATDH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(bHU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparompecs Ha cuctemy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alHChIBaThb KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHMs], IPOBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOTO  3HAYEHHUS  (PU3UYECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3Yys OINHUCAHHE WCCIEIOBAHUS, BBLICIATH
IpOBEpAEMOE  IPEIIOJIOKEHHE, OLEHMBATh IPAaBUIBHOCTh  MOPSAIKA
IOPOBEIECHUS  UCCIICAOBAaHMs, Je€JaTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOICTB TE€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 HU30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHuEe Hu3MepseMoil BenuuuHbl ((OKYyCHOE paccTOosHUE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOpP Crmoco0a HW3MEpEeHUs
(u3MepuTeIHLHOTO TPpHOOpPa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3ybTaThl
MOJIyUEHHOW 3aBUCHUMOCTH (HU3MYECKHMX BEIMYMH B BUIE Tabnuuu
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYA HpC}IJ'IO)KCHHOfI HWHCTPYKIMHU, BBIYUCIIATH 3HAYCHUC
BCJIIMYHHBI U AHAJIIU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>'I
MOTpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ 1abopaToOpHBIM
00opyI0BaHuEM

pa3iauyaTh OCHOBHBIE TMPU3HAKH HM3YyYEHHBIX (U3UUYECKUX MOJEINICH:
MaTepuaigbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUHHK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITh
aTOMHOTO Si7[pa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB |
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM Ha WX ONMCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOWcTBaX  (U3MYECKUX SBICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnd  y4eOHO-TPAaKTUYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIONIB30BaHMUs (U3MUECKUX 3HAHUKW B TOBCEIHEBHOM
JKU3HHU I oOecrieueHnss 0€30MacHOCTH TPH OOpalleHuH ¢ MpudopaMu U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbsI M COOJIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMocTosSTeNbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
MyTH OMpEeNIeHUs JOCTOBEPHOCTH MOJIYYEHHONW MH(GOpMallid Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YyJIbTAThl MPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUHHBINA
anmapar HM3y4aeMoro paszziena (U3UKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éTOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBieHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUA: MEXaHUYCCKHUEC, TCIIJIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
MexayHapoiHasi cucTeMa €MHUIL

EcrecTBeHHOHayuyHBI ~ METOA  TO3HaHMS:  HaOJIOJCHHE,
IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABM)KCHUE THIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OObSICHEHHE
Ha0JII01aeMOT0 SIBJICHHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboOTHI:
#H#Par###3MepeHne pacCTOSHUIA.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTU U TBEPAOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEMITepaTypbl pu ITOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYpPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJEKYJbL, HX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

#H##Par###]|piokenne yactuil BemectBa. CBsI3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBHXKEHHE,
muddys3us
2 53 B3aumMopneiicTBre YacTHUI] BELIECTBA: TPUTSIKEHUE U
' OTTaJIKUBaHUE

HH##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH U TBEPIBIX (KPUCTAUIMUECKUX) Ted. B3auMocBs3b

2.4
MEX/1y CBOMCTBAMHU BEII[ECTB B Pa3HBIX arperaTHhIX COCTOSHUSIX
Y UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue paboOTHI:




JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psAlgoB  (c
HCIIOIb30BaHUEM (oTorpaduii).

#H#HPar###O0nbITEl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###O0neITHl MO0 OOHAapY)KEHHUIO  JIEWCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpelHsIsI CKOPOCTh MPH HEPABHOMEPHOM
JBYOKEHUH. PacuéT myTu u BpeMeHH JBUKECHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpUMH. B3anMonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTHU JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnotnocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBA

Cuita xak XapaKTCPpUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ MOMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### ABnenue tarorennsa u cwia TsHkectu. Cuia TsHKecTu
Ha Jpyrux maserax. Bec tema. HeBecomocTs

Cuna tpenusi. TpeHue cKoIbXKeHHsI U TPEHUE MOKos. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9

###Par###CnoxeHre CUil, HalPaBJIEHHBIX MO OJHOM MPAMOI.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK jajiee).
OmpenenieHne cpeaHedl CKOPOCTH CKOJIBKEHUS Opycka WIH
mIapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHne MIOTHOCTH
TBEpAOro Tena. ONBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TpPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MOBEPXHOCTEN

Ou3nyeckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHUS C

Pa3iIMIHbIMU CKOPOCTSAMU B )KUBOM M HEXHUBOI npupozae,
JIENCTBUE CUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

HNaBnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H




YBCIUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasa. 3aBUCHUMOCTb JaBJ€HUsA raza oOT 00bEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHuecKkre MallIunHEI

4.4

3aBUCHUMOCTD JaBIICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIBI.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYWIHOM  o0omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOTO  JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha MNOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT 00bEéMa
NOTPYXKEHHOW B KUAKOCTh dactu Tena. OnpeneneHue
BBITAJIKUBAIOILLECHA CUJIbI, JIEUCTBYIOLIEH Ha TEJO, MOIPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKABAOLICH CUJIBL,
JEHUCTBYIOIEH HA TEJIO B KHUAKOCTH, OT Macchl Teja. OMBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JecTBYIOMIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIAKOCTH 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha )KUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauueckue yCTpoOHcCTBA: cool1maronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBOJIA, TUIPABINYECKUN TPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

5.3 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pblyara

5.4 [IpumeHneHnue mpaBuiia paBHOBECHUS pblyara K 0JIOKy

55 «30710TO€ TpaBUiIO» MexaHukd. KoadduuueHt mnoae3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTLIC MCXaHU3MbI B 6BITy u




TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJIHITOrO Hall 3eMIIEH
o.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas »SHeprus. 3aKOH U3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CHWJIBI  TPEHHS  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJ[ nHakinoHHOW muiockocTu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUr
5.10 dusnyeckue ABJICHUS B IPUPO/JIC: PhIYATH B TEJIC YEIIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIMN 51
5.11 HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3aesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUYECKOU TEOPHHU
6.1 cTpoeHHusl BemecTBa. Macca u pasmepbl Mosiekyd. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSTHHI
' BemecTBa. Kpucrannmueckue u amopdusie Tena
6.3 OOBbsicHEHME CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe pacmIMpeHne U cxKaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss osueprus. CnocoObl H3MEHEHHsI BHYTPEHHEU
' SHEPTUHU: TETUTOTIEpeiada U COBEpIIEHUE PAOOTHI
6.8 Bunpl  temonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIUS,
U3IIy4eHHE
6.9 KonuyecTBo TemmoTel. Y aenbHas TETUIOEMKOCTD BEIIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. YPAaBHEHHME TEIJIOBOIO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjaeHcarus. HWcnapenme. Kunenue.
VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBHUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa

6.14

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

6.15

6.16

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEGHHs W TMPEBpaICHUS DSHEPTUU B TEIUIOBBIX
mpolieccax

6.17

6.18

6.19

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL MO0 OOHApYKEHHIO  JIEHCTBHS  CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.

H#H#Par#H##ONbBITHL 10 BBHIPALIUBAHUIO KPUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

H#HA#Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KUAKOCTEN U TBEPBIX TEJl.

###Par#H#Onpenenenue  aaBieHUs Bo3AyXa B OajioHe
HINpULA.

HAHPar#H#ONbITHL, 1EMOHCTPUPYIOLUE 3aBUCUMOCTD JIaBJICHUS
BO3/1yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHS.
###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###Habmonenne U3MEHEeHNsI BHYTPEHHEH dHEPruu Tesa
B pe3yJIbTaTe TeIIonepe ayi U padoThl BHEUTHUX CHUIL.
#H##Par### ccnenoBanue  SBJICHHS — TEIJIOOOMEHAa  TpH
CMELIMBAHUH XOJIOJHON U rOpsiYei BOJBI.
H#HH#Par###Onpenenenue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HarperbiM METaUINYeCKUM
LWJIMHIPOM.

H#HH#Par###Onpenenenue yieiabHON TEIIOEMKOCTH BELECTBA.
H##HPar#t#ccnenoBanue nporecca HCIapeHus.
#HH##Par###OnpeneneHrne OTHOCUTEIHFHON BIIAKHOCTH BO3/TyXa.
###Par#H#OnpeneneHne yaeabHOM TEeMI0ThI IIaBICHUS JIbJa.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHUe BOJOEMOB, MOPCKHUE OpH3BI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUJAKOCTHBIN TEPMOMETp, AATUUK




TEMIEPATypbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETpPBI, TCUXPOMETp, MapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXK1Y TE€JIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [IpyHuMn  cynmepmo3uuLMM  3JEKTPUYECKMX  Mmoied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsa0B. DJieMeHTapHbIN
7.4 anektpudeckuit 3apsin. Ctpoenue atoma. IlpoBomHukM
JUBJICKTPUKU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUUECKUM TOK. VYcenosus CYyLLIECTBOBAHUA
' ANEKTPUIECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Tazax
7.8 Onekrpuueckas nemnb. Cuia Toka. DNeKTPUUYECKOe HaPsHKEHNE
79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE COMPOTUBJIICHHE
' BCILIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 PabGota W MOIIHOCTH DJEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenua
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU
' B ObiTy. KOpOoTKO€ 3ambIKaHue
714 ITocrossHHble ~ MarHUTHL.  B3anmomeicTBHE  MOCTOSHHBIX
’ MarHUTOB
715 MarnuTtHoe nosie. MarHuTHoOe noje 3eMJIu U €ro 3Ha4yeHue s
' KHM3HU Ha 3emite
716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Mcmonb3oBaHue
' AJEKTPOJBHUIATENIE B TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHCIIOpPTE
718 Onbitel ®Dapazess. SIBneHue HIEKTPOMATHUTHOM WHAYKIIMH.
' [Tpasuio Jlenna
7.19 OnektporeHepatop. CrnocoObl TOMYYEHHUS DIIEKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

1.22

[TpakTuyeckue pabOTHI:

OnbITel IO HAOIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHnue U peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYILIErO 4epes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSHKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEI0BATEIbHOM COEOUHEHUM ABYX pesuctopoB. IIpoBepka
IpaBwia Juisi CHJbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero — yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
AIIEKTPUYECKOTO  TOKa,  BBIACIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbITBI, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM M MarHuTa OT CHUJIbl TOKa U
HampaBJIeHUs TOKa B KaTymke. M3ydenuwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTbl snexrpoasurarens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMArHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

@usnueckue sBICHUSA B IPUPOAEC: DJIEKTPUUYECKUE SIBIICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
noje 3eMiH, Jped( MONI0COB, POJb MAarHUTHOTO MOJS IS
KU3HM Ha 3eMJie, MOJISIPHOE CUSHUE

TexHuuyeckue yCTpOﬁCTBaI 9JICKTPOCKOII, aMIIepMEeTp,
BOJIbTMETP, PEOCTAT, CUETUYHUK BHCKTpHHCCKOﬁ OHEPI'uu,




AIIEKTPOOCBETUTEIHHBIE puoopHI, HarpeBaTeIbHbIC
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanuueckoe aBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 ###Par###CroboaHoe nagenne. OnbiTel ["anmmes
###Par###PaBHOMepHOE NBIKEHHUE MO OKpY:KHOCTH. [lepuon u

8.7 yactota oOpameHus. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHIMn Cyneprno3uiuy Cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 ###Par###Cuna  TpeHMs: cuja TPEHUS CKOJBXEHMsS, Cuila
TPEHUSI TIOKOSI, IPYTUE BUJIBI TPEHUS

8.14 ###Par###Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS.
VYckopenue cBOOOTHOTO TMaIeHUS

8.15 JBumxenne muaHer Bokpyr Comnma. IlepBas kocMumyeckas
ckopocTb. HeBecoMocTh u nieperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

8.17 ###Par###PaBHOBecHe TBEPIOrO TeNa C 3aKPEMJIEHHOW OCBHIO
BpaiieHusa. MoMmeHT cuibl. LleHTp TsxecTn

8.18 Nmnynbce Tena. M3menenne nmmyibca. IMmynbe cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #HHPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa 1 MOIIHOCTb

8.22

8.23

Pabora cui TsKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennanpHas SHEPrusl Teia, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHas YHEPTUs CKATOU MPYKUHBI

#H##Par###Kunernueckass sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH COXpaHEeHUsI MEXaHUYECKOM dHEprun

8.27

8.28

[IpakTuueckue paboOTHI:

Omnpenenenne CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WIiu
JBUKEHMSI LIapuKa 10 HAaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH IYyTH OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
9Hucel, TO  COOTBETCTBYIOIIME  TPOMEXYTKH  BPEMEHH
OJTMHAKOBEI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHITBI
HOpMasibHOTO AaBiieHus. OnpezneneHue KodPQPHUIUEHTa TPEHUS
CKOJIb>KEHUSI. Omnpenenenue KECTKOCTHU PYKUHBI.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipys3a C
WCTIOJIH30BaHNEM HEMOIBI)KHOTO U TIOJBMKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI M  OTJIMBBHI,

JABHXKCHUC TIJIAHET ConneyHo CHUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHudeckue yCcTpOMCTBA: CHUJIOMETDP, JATYUKH ITOJOKEHHUS,
pacCTOSAHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapaKTCPUCTUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMaTtnueckuii ¥ TpPYXKUHHBIM MasTHHUKHU. lIpeBpaimenne
' SHEPTUU MPU KoseOaTeIbHOM JIBUKEHUU
9.3 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc
Mexannuyeckne BONHBL. ~CBOMCTBA MEXAHMYECKUX  BOJIH.
9.4 IIpononpHbIE U MONEpEeYHBIE BOJIHBI. J[1MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MeXaHM4eCKUe BOJHBI B TBEPIOM Tele,
CceCMHUYECKUE BOJIHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa

9.6

9.7

Wudpas3Byk 1 yIbTpazByK

[IpakTuueckue padbOTHI:

Omnpenenenne 9acTOTHI U IEPHO/Ia KOJIEOaHNH MaTeMaTHYECKOTO
MasiTHUKA.

OmpeneneHre 9acTOThl M NEPHOAA KOJIEOAHWH TPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTH nepuozaa KosieOaHui
MOJIBEIIEHHOTO K HUTHU Tpy3a OT JUIMHBI HUTH. MccienoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUH NPYKHUHHOTO MasTHHUKA OT
Mmaccel Tpy3a. IIpoBepka He3zaBHCHMOCTH HepHoaa KojeOaHui
rpy3a, MOJBEUICHHOIO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npykuHbl. M3mepenne yckopeHus: cBOOOHOTO MaIeHHS

9.8

@u3nyeckue SABJICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOE  Moje.  ODJEKTPOMAarHUTHBIE  BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopocts cBeta. BomHoBbIC
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYEcKOoe AeHCTBHE
' BUJIMMOT0, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTIO M3ITy4eHHIt

10.6 TexHnyeckue ycTpoHCTBa: MCHOJB30BAHUE AJIEKTPOMATHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE SBJIEHUA

111 JIyueBas monens ceera. Mctounuku ceeta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETa

11 114 [Ipenomnenue cBerta. 3akoH mpenomieHus cBeta. l[lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

115 JIunza. Xop mydyel B JINH3E

11.6 Ontuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoIa

117 I'maz  kak  onrudeckas  cucremMa.  bau3opykoctb U

JAIbHO30PKOCTh




12

Paznoxenune Oenoro cBera B croekTp. Ombitel HploToHA.

118 CrnoxeHue crieKTpalibHbIX 1IBETOB. Jlucniepcus cBera
[IpakTuueckue padbOTHI:
###Par###llccnenoBanue  3aBUCHUMOCTH  YIJIa  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
##HPar###13ydenre XxapakTepUCTHK M300pakeHHs TpeaMeTa B
IJIOCKOM 3€pKaie.
#H##Par###ccnenoBanue 3aBUCHUMOCTH  yIJIa  TPEIOMIICHHS
CBETOBOI'O Jlyya OT yrja HaJeHUs Ha TIpaHULe «BO3AYX —
11.9 CTEKJIO».
##HPar### 1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpArOIIen
JIUH3BI.
##H#Par###Onpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
#A##Par###OnbITHI IO Pa3TI0KEHUIO OEIIOT0 CBETA B CIIEKTP.
#A##Par###OnbITL 0 BOCHPHUATHIO IIBETa MPEAMETOB MPU HUX
HaOJIIOCHNH Yepe3 LIBETOBbIC (PUIIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Comnua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBICHHS B aTMmochepe (mBeT HeOa,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpoOHCTBa: OYKHM, MEPUCKOMN, QoToammapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
122 Hcnyckanue uW  morjouieHne cBera aTtoMoM. KBaHTHI
' JluHeHyaTeie CeKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMMa-u3IydeHHs
124 Crpoenune atoMHoro siapa. HykinoHHas Moziens aTOMHOTO siipa.
' U30TOmBI
125 PagunoakTuBHble npeBpaienus. [leproa nomypacnaga aTOMHBIX
' sep
126 SAnepHble peakuuu. 3aKOHBl COXpPAHEHMsI 3apsa/I0BOTO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3M aTOMHBIX siyiep. CBsI3b MacChl ¥ SHEPTHH
128 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE3]1
129 SAnepHas sHepreTtuka. J[elicTBUE paJuOAKTUBHBIX U3IYYEHUN Ha
' JKUBBIC OPTAaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaburoieHne CruiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

HCCJ’IG}IOB&HI/Ie TPEKOB: HU3MCPCHHUE OHEPIrUHM  4YaCTHULBIIIO




TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B HIpUpOAE: €CTECTBEHHBIN
panuMOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, pPaJHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYyalIbHBbIH
JO3UMETp, KaMepa Bunbscona




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; cHOPMUPOBAHHOCTH
0a30BbIX IMPEACTAaBICHUI O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromniet ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHPA, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYILECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATMHHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHne ONuChIBaTh HM3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKHE SBICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIOICHUS
MpaBmJI 0€30MAaCHOTO Tpy/Aa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO MHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIUHU, BBIYUCIATH 3HAUCHHE
BEJIMUMHBI M aHAJTM3UPOBAThH MOJYUYEHHBIC PE3YNIbTATHI C YUETOM 3aaHHOMN
MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATHHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOJOBAHUC IO HWHCTPYKIHHU, NPEACTABIIATH IMOJIYYCHHBIC 3aBHCHMMOCTHU




¢u3nUeckux BEIMYMH B BUAe TaOMMI W Tpa(uKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHHS (PU3NYECKHUX MPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAIONINE (DU3MUECKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYIIBI, HEOOXOIUMBbIC IS €€ peleHus,
WCIIOJIB30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATUCTUYHOCTD MOJTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYUHBI; YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHue XxapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 110 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXO0UMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnonbp3oBaTh 3HaHUS O (U3NYECKUX SIBICHUSAX B IOBCEIHEBHOMU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3/10pOBbI U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHMMaHHE HEOOXOAUMOCTH TPUMEHEHUS JIOCTWXKEHMH (U3MKU U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnplT  mOMCKa, MpeoOpa3oBaHUS W NpPEACTaBieHUs UHGOpMaLUU
¢u3nyeckoro - coiepkKaHHs C  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MH(OpManmuu Ha OCHOBE HMMEIOLUXCA 3HAaHUH |
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUN
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMHU MpPeoOpa3oBaHUs MHPOpPMAIMK U3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT cOAepPKAHUS
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna s
1.2 BelYMCIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOG JBHXKXCHUC. 3aBHCUMOCTh KOOpJAHMHATBI TCJIa OT BPECMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduku 3aBUCUMOCTH OT BpeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHNH
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejlla OT BPEMEHM B Cllyyae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHNUs, IPOCKLUNU CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU JISI NNPOCKIHUHN YCKOPCHU:A, MPOCKIUU CKOPOCTH,
MpoeKIru ICPpEeMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Teia MO0
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM ISl MIPOCKIIMU YCKOPEHUS, IPOEKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpasiieHre ckopocTH.
1.6 ®opmynia ISl BBIYUCIEHUS CKOPOCTHM 4Yepe3 paauyC OKPYKHOCTM U TEPUOL
oOpareHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexTopHas puzmueckas BenuanHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepBrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F p —F1—>2
TpeHue MOKOsI M TpEeHHWE CKOJbKeHHsA. PopMyiia JUisl BBIYMCICHUS MOIYJSI CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA U1l 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas v noreHnuanbHas sHeprus. @opmysa i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,= mgh

MexaHnyeckas SDHEpIrus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOI 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuitst: M - Fl.
VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG AAaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnosue nnaBanus Tena. [1naBanue CYZAO0B U BO3AYyXOIlJIaBaAHUEC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIOTIEPEYHbBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa MO HAaKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KojeOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojaebaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a
C MIOMONIBIO MOIBHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH Ae(OpMalud MPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka ycioOBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUs 6 npupode. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME >KUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NAaBJICHUS HA KHUBOH
OpraHm3M, IUIaBaHHE pBbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMHU, 3E€MIICTPSCCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYMKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETp, HOIINITHUKY, PAKETHI, pbIYar, MOJIBMKHBIA Y HEMOBIKHBIH

1.31 OnoKu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAOIIUECS COCY/IbI,
YCTPOMCTBO BOAOIPOBOJIA, THAPABINUECKHIA IIPECC, MAHOMETpP, OapoMeTp, BEICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPOOTO, OKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe paclIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 Buytpennsist sneprus. Pabota u teruionepenaya kak crocoObl HN3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y qenbHas TeIUIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Qg gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPIUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas Terora napoodpaszoanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeTbli IUJIUHIP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHIPOM, TI0CJI€ OMyCKaHHs €ro B BOAY KOMHATHOM TeMIlepaTypbl; OTHOCHUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCIIapeHUS
Qusuueckue a61enUs 6 npupooe: TOBEPXHOCTHOE HATSHKCHUE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmea: KalWUISIPbl, TPHUMEPbl HCHOJIB30BAHUS KPHUCTAILIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTYMK TEMIEpPATypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba BuAa 3IEKTPHUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 OnexkTpudeckoe  mone.  Hampsok€HHOCTh  anekTpuyeckoro  momst.  [lpuHiwm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snekTpuueckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOds  Ha
' aNEeKTpHUecKue 3apsaabl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruauTtHoe 1noJje MoCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrter @apanes. SABneHue aneKTpoMarainTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEIOBATEIHHOM
COCMHEHUU TPOBOJHUKOB, TpaBWIa JJIs CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue sA6leHUs 6 npupode. DIEKTPUUECKHUE SBIEHHS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPraHU3MOB, MArHUTHOE IMOJIC 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTEIH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarnuTHbIe BONHEIL. [lIKkana sneKTpOMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkaio
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuoOopsI
396 Ilpakxmuueckue pabomul

HH#Par###113Meperre oNTUYECKON CUITbI COOMpAIOIIel JIMH3bI; (POKYCHOTO PACCTOSTHHS




coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOT'JIa IPEeIMET PACIIONIOKEH B ABOMHOM (OKYce), TOKa3aTelsl IPeIOMIICHHUS CTEKIIa.
###Par###ccnenoBanue  CBOMCTBA HM300paKEHHUS, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI;, M3MEHEHHS (DOKYCHOI'O pACCTOSHHS JBYX CJIOYKECHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMIICHHS CBETOBOrO Jiyda OT yrjla MNaJCHHs Ha TPaHHMIIC
«BO3JIyX — CTEKIIO

Duszuveckue A61eHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHBI, OBE€Ta TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmaga
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactuil. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0OBOIO U MAaCCOBOT'O YHMCET
Qusuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PaTUOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJMOAKTUBHOE M3JIyYCHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE PalMOAKTUBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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