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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpamMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWUN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOyuwaronuxca. B mporpaMve 10 (U3HKE  YUYUTBHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEJIbI0 OKa3aHUSd METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, OuoJIoruel, acTpoHOMUEW U (HU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3ukm Ha YIIyOJIEHHOM YpOBHE TMPEIIOJIaracT yBEpEeHHOE
BJIJICHUE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIhCTBA IS
MOJTYYEHHUSI BHIBOJOB.

[lenn wusyueHuss (PU3NKK HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca U CTpeMJICHUS OOydarouuxcsi K HaAy4YHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTAaBICHUN O HAYYHOM METOJE MO3HaHHUS W (popMHpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHUU NPUMEHATH (U3HUECKUE 3HAHUSA U HAYYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHHUS OKPY KAIOIINX SIBJICHMIA;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHANIBHOW  AESTEILHOCTH, CBS3aHHOM C (U3MKOM, TOATOTOBKAa K
JanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUIO (U3MKH Ha
yIrIyOl€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX mpo¢uiae oOyueHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

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

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE WU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMIA: HAONIONaTh SIBJICHHUS W HM3MEPSThH
¢busznyecKkrue BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpeIjiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJYyYEHHbIE JAHHBIE U JIEJIaTh BBIBOIbI,

OCBOCHHME MNPUEMOB paboThl ¢ WHOpMaIMell (U3HMYECKOro COJep KaHUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKHU, HHTEPIIpETalus 1
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIH;

3HaKOMCTBO €O cpepaMu Mpo(ecCUOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JOCTHKEHHSIX
(bu3MYECcKO HAYKH.



Ha wusyuenue ¢usuku (yrnyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yvacoB (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusznueckne BenuuuHbI. PasmepHocTb. EnuHuIBl (Gu3NYecKUX BETUYMH.
U3mepenne Qusuuecknx BeauuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyOBaHUEM. MexayHapoaHas cucrema enuHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHUIBI CH.

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

Hemoncmpauuu.

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

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEeHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO MPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TyIEHHOTO0 TOPU30HTAIBHO, TeM O0JIbllIe, UeM OO0JIbIlIe BBICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHne uactul BemecTBa. CBA3b CKOPOCTH JBW)KEHHMS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [quddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHbBIX COCTOSIHHSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6nronenue sBiieHmiA, 00BICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCcTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. /IBukeHHe U B3aUMOJAECTBHE TeJl.

Mexannueckoe nawxkenue. Ilyre u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE NBIKeHHE. CBOOOJHOE MaJieHHe KaK MpPUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. Cxkopoctb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmyTu U BpeMeHU ABUKEHUS.

['paduku 3aBucMMOCTE BEIWYMH, OMNHUCHIBAIOMIMX JABMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENIBHOCTH JABWXKeHUs. CIOXXEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMapaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUMHM. B3aMMoAeMCTBHE TEN KaKk NPUYMHA
W3MEHEHUS CKOPOCTM JABHXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tejla B
MOCTynaTeabHOM JBWXEeHUU. IInotHocTh BemecTBa. CBsi3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemecTtBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Culia TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IIOKOs, BSI3KOE TpEHHWE. TpeHue B NpUpoAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS Tela.

N3mepenre CKOpOoCTH MPSAMOJIMHEWHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnwie pabomul u onvimol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. Cuna naBneHus. CnocoObl yMEHbBIIEHUS U YBEJINUYEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKNE MAILIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. VCronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3aAyHON oOonouku 3emud. Onbit Toppuuemu. M3mepenue atmochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOChHEepPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOSHUKHOBEHHUS BBITAKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBrs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIaBaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PaboTra u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT cuibl. PaBHOoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas sHeprus. KuHeTmueckas ¢ NOTEHIMAIbHAS DHEPTHS.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.



8 KIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHHU.

Mopenu TBEPAOroO, SKUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan Jjisi HOBBIX
TEXHOJIOTUI. TEeXHOJOTMM TOJYyYeHUS MCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOWCTB Ta30B, )KUJIKOCTEU U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIAPHO-
KMHETHUYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWILIAPHBIC
ABJEHUA. TEIUIOBOE pacClIMpPEHUE U C)KAaTHE. 3aBUCUMOCTb [IaBJICHUS raza oOT
00BEMa, TeMIEPaTypHhl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHENM KHUHETUYECKOW HSHEprueu
TEIJIOBOTO JIBUKEHHUS YacTHll. TeMIrepaTypHbIe IIKAJIbIL.

BuyTtpennsis sHepruga. CrnocoObl H3MEHEHUsT BHYTPEHHEH JHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONIEpEAAUH:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoie u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TenaooOMeH u
TEIJI0Bo€ paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OallaHca.

[I;maBneHne U OTBEpACBAHUE KPUCTALUIMYECKUX BELIECCTB. Y I€JIbHAS TEIUIOTA
maBieHus. [lapooOpazoBanue u koHjeHcamnus. Mcnapenue. Kunenne. Y aenpHas
TEIJIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHUs. HachlllleHHBI M HEHACHIEHHBIA Tap. BiaaxkHOCTh
BO34yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[TpuHiunel pabotsl TemnoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBpie ABUTATENId M 3allMTA OKpY’)KAromlen cpeapl. TennoBele MOTEpU B
TETIOCETSX.

3aKOH COXpaHEHHUSl U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
rporueccax.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHMs, CMaduWBaHHUS W
KaWUISIPHBIX SIBIICHHIA.

HaOmronenue TenioBoro paciuimpeHus Ted.

3mMeHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMa W HArpeBaHUM WIH
OXJIAXKICHUU.



[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Buae! Tenmonepenayn.

OxJtaykieHue IpHu COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kurneHus.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPH TUIaBICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

OnpIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OneITHl IO BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIA MJIU caxapa.

N3mepenue TteMiepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEpPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUTOHE IINPULA.

WccnenoBanve 3aBUCHUMOCTH JIaBJIEHUs BO3AyXa OT €ro o0béMa u
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

OnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kyrona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosist. [lpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM, MAMAJIEKTPUKH U TOJYNPOBOJHUKHU. 3aKOH
COXPAaHEHMS DIEKTPUUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B METAJNIaX, KUJKOCTSIX U razax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO TOoKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuieIbHOE COeIMHeHHE TPOBOJHUKOB. D/IC B 1lenu MOCTOSIHHOTO TOKA. 3aKOH
Oma ana nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JIEKTPUUYECKUX
nerneii. Heauaennrie 3j1eMEHTEI.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DReKTpUYECKUe IENU U MOTPEOUTENH ICKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OmnbiT Opcrena. MarHutHoe moJie JJIEKTpUYECKOro Toka. OnbelT  Awmrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO IO Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrepa W OIpelelieHUuE €€ HampaBJICHUs.
DNEeKTpOJBUIaTEllb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne anekrpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIEMBIX HCTOYHHKAX SHEPIHHU. JKOJIOTHUYECKHE
pOOIeMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa posia 3JIEKTpPUUECKUX 3apsI0B U B3aUMOJICVCTBHUE 3aPSIKEHHBIX TEIL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPSI0B.

MogenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOIHUKH U TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mMepeHue Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSYKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



B3anmopaercTBre MMOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICACHUS MOJOCOB MAarHUTA.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DJIEKTPOre€HepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPH COMPUKOCHOBCHHH H
WHIYKIHUEN.

UccnenoBanne AEWCTBUS DJIEKTPUYECKOTO TIOJsSi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKON 1IETH OCTOSIHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOp, OT
HaIpPsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu ITOMEPEYHOr0 CEUCHUS U MaTepraia.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka TmpaBwia CJIOXKEHHUS HANPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia M8 CWIbl TOKAa TpU TApaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HICTOUHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoHEHHUS 3aKoHa OMa 17151 TTOJTHOM LIEeTH.

N3ydeHne BOJBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYTPOBOJHUKOBOTO JIUOJA).

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiiCHU M.

HccnenoBanre neMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTYyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.



N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA POBOJHUK C TOKOM.

KoncTpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTAaHOBKH.

OnpITEl 1O  HKCCIECOOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHOM  HMHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS Y HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABM)KCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINHU BekTOpa. Pagnyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBWKEHUE. HepaBHOMEpHOE NPAMOJIMHENWHOE JIBHOKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHEMHOE JIBHXKEHUE. Y CKOPEHHE
cBoOogHoOTrO mMageHust. OneITel I anmuiest.

['paduyeckas uHTEepHpeTalysi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IIEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBHKEeHKE 110 OKPYKHOCTHU. JIMHEHHass CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOT
Y 4acToTa O0palieHus: Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

ITepBebiit 3ak0H HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUsI MOKos1, Apyrue Bubl TpeHus. KoapunmeHt tpenus.

JIBUKEHHE TE IO OKPY>KHOCTHU MOJI IEUCTBUEM HECKOJIBKUX CHIL.

3akon bepnymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJla Ha TOABOAHBIX KpBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMKEHHE TToe3/1a Ha MarHUTHOM MOTyIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM)KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie ImiaHeT BOkpyr Conuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.



Nmnynsc Tema. M3meHenume wummnynbsca. MMnoynbc cuiibl. Ynopyroe u
HEYNpyroe B3auMOJEUCTBUE. 3aKOHbl W3MEHEHUS W COXPaHEHUS HMMIIYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHIInanbHas YHEprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKON SHEPrUH. 3aKOH MU3MEHEHHS U COXPaHEHHS
MEXaHHYECKOU SHEPTUH.

Jemoncmpayuu.

HabGnrogenne MexaHMYeCKOro ABUKEHHUS Tela OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHME TyTed WM TPAcKTOPUU JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnrogenue nBM>KEHMS TeJla IO OKPY>KHOCTH.

HabGnronenne MexaHM4eCKUX SIBIICHHUW, MPOUCXOAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOIHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHHUE PUHIIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre uMnyJibca Ipy YIIPyroM B3aUMOJICHCTBUH.

HabGnrogenne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

CoxpaHeHre dHEepruyu Npu ABMKEHHUH TEJIA MO ACMCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpyupoBanue TpakTa Jisi pa3roHa W JajlbHEWIIEro pPaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIN TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHKEHUS
IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOM TUIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIU MPU PAaBHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PSJ HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.

WccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUST CKOIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
cTernieHu aeopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JABMIKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenne pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIL: IEpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHusl.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHeprum npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpoponbHble W monepeuyHble BoyHBL. (CBOKCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHnus u qudpakius. J[JTmHa BOJTHBI U CKOPOCTh €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3sByk u ynbpTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGmrogenne koneGaHuii Ten MO JACMCTBUEM CHJIbI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroienre BeIHYXICHHBIX KOJIGOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenune nuatepdepeHun u 1uppakiiuv BOJH Ha TOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenne 4acTOTHI U Meproa KoJieOaHUH MaTEMaTHYECKOTO MasSTHHUKA.

OnpeneneHne 4acTOThl U MEpUOa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanre 3aBUCUMOCTH TIepUoja KOJIeOaHW Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH TIEproia KoJIeOaHW MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

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

OMnBbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
ANEKTpOMarHuTHhIX BOJH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBSI3b.

OneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIUS U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomel u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBeneHre OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIH CBETA.

Pa3gen 11. CBeToBbI€E SIBJICHHS.

JlyueBass Mozenb CBeTa W TeOMeTpuyeckas onTuka. VCTOYHHMKM CBera.
[IpsmonuHeliHOE pacnpocTpaHeHue cBeta. 3atMeHus ConHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cpeta. [loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesiomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOM JuH3BL. [locTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToanmapata, MHUKpPOCKONAa M Tejeckona. [ma3, Kak oONTUYecKas CcucTeMma.
biu3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxeHwue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpayuu.

[TpssMosMHEWHOE PACIPOCTPAHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyuenune n300paxxeHui B IIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon ayuyer B coOUparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHUid ¢ TOMOIIIBIO JIMH3.

[Tpuniun aeiictBus poToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monens riasa.

Paznoxenue 6e1oro cBera B CIEKTP.

[Tomyuenue 6e0oro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUST CBETOBOrO Jiyda OT YyIJia
MaJICHUs.

N3yueHne CBONCTB U300paKEHUS B INIOCKOM 3€pKalie.

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

[Tosryuenue n300paxeHU ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.

Omnpenenenre (POKyCHOro pacCTOSIHUSI M ONTUYECKOM CHIIbI coOuparoien
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u miuanerapHas Mozenb atoma. Moaens aroma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX siaep. JleldcTBue pagrOaKTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0OBOTO M MAaCCOBOIO YHCEIL.
OHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenust suaep. Mcrounmkum sHeprum CosHoa M 3BE3A. SnepHas »HeEpreTuka.
DKOJIOrMYecKre NpoOsieMbl IAEPHONU SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HaGmronenue tpexoB B kamepe Busbcona.



Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructpauus u3nydeHus NpupOIHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabnrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITYyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPIHUU YACTHUIIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO GoOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3alluu
u  0000IIeHHS  TPEIMETHOIO  COAEpKaHWA U OMbITa  JICSITENbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uku yriayOiaEHHOTO ypOBHS, a
TaK>Ke JUIsl HOJATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (U3HKE.

B nmponecce wu3ydeHHs JaHHOTO MOIYJSI PEATU3YIOTCS M IOJYYaroT
JaNbHEWIIee pa3BUTHE YydeOHbIe JEHCTBHUS, OOECHEeUMBaOIIME JOCTHKECHHE
NPEIMETHBIX W METalpEeJAMETHBIX PE3yJIbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHNE U ONHMCAHKE SIBJIEHUN HA OCHOBE
NpUMEHEHUs1 (QU3HYECKUX 3HAHWM, HUCCIEA0BATEbCKUE NIEUCTBHS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA IIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
IIOJIyYEHHUE BBIBOJIOB).

[IpeanouturenbHOl (HOpPMOI  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpaMma KOTOPOTO BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(Gu3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHNE PAa3HBIX Pa3JeloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepevyHel K pasjenaMm Kypca) B YCIOBUSAX CaMOCTOSITENBHOTO TUIAHUPOBAHUSA
IIPOBEICHUSI UCCIIEIOBAHMS, BBIOOpAa U OOOCHOBAHUSI METOJa U3MEPEHUS BEJIMYUH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKH;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHUsl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUi C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haj rpyNIOBBIMU WIM UHIWBUAYATbHBIMH MPOEKTAMHU, CBSI3aHHBIMU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydyeHne MOBTOPUTENIbHO-0000IAIOMIETO MOIYJS MOMKET 3aKaH4YMBaTbCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YpPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYAAapCTBEHHOMY JK3aMe€Hy 1o (u3MKe, a  Takxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

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

OpUEHTAlUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAy4YHOU JIF0OO3HATEILHOCTH, HHTEpPEca K HCCIEA0BATEIBLCKOM
JEATEIIbHOCTH;

e S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONAYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl O€30MaCHOrO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OOpYyJAOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

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



e 6)mpyooeozo eocnumanus:

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

UMHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa TMPUMCHECHHWE (PU3NYECKUX 3HAHWHN IS peIIeHUs 3aaad B
0o0JaCTH  OKpYy)Karomieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOWIEH CPEJIbI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJOTMYECKHX MpoOjeM M IMyTed uX
pelieHus;

o 8)adanmayuu K U3MEHAIOWUMCA YCTI06UAM COUUAIbHOU U RPUPOOHOU
cpeowl:

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

MOBBIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
bu3uKy;

IUTAHUPOBAHUE CBOEr0 PAa3BUTUS B MPHUOOPETEHUM HOBBIX (DU3NYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUI;

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

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTte OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble 1ornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BI€HUI), KIIaCCU(PUIUPOBATH HX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJIBUTATh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUS:

MCIIOJIB30BaTh BOMIPOCHI KAK HCCIIEN0BATEICKUN HHCTPYMEHT O3HAHMS;

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

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTHh UH(POPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, UHCTPYMEHTHI M 3alPOCHI MPU IMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOH (hHU3NIEeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPHPETHPOBATH HH(POpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPECTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTeseM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MpeacTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4l HECJIOKHBIMU CXEMaMu,
JyarpaMMamu, MHOM TpauKkoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs YydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOWl TeMbl U
BBICKA3bIBaTh WJEW, HAIECJICHHbIE Ha PEIICHHE 3aJaud W [OAJEpKAHUE
OJ1arokes1IaTeIbHOCTH OOIIEHNUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AUANIOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;



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

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

NPUHUMATD LEIU COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBAThH JECHCTBHS T10
e€ JOCTM)KEHHUIO: pACHpeleNsiTh pOoJid, OO0CYXJIaThb IpPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABJICHUIO U KOOPAWHUPYS CBOU NCHCTBHA C JPYTMMHU WiEHAMHU
KOMAaH/IbI;

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

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyAIUAX, TPEOYIONUX IS
pereHus: GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHH
(MHAMBUAYATBHOE, IPUHATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIIeHUs (PU3NUECKOW 3a7aydl WU
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTUPOBATh IIpejlaraéMble BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIliU U TIpeajiaraTh MIaH e€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KCHHS)  PE3YJIbTaTOB
NeSATeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJIbTaTa IEJIU U YCIOBHUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABATh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIE€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



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

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

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

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

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

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



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

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

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

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

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

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



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

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

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

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha UX OonucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, TMAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yysd 3HAHUS O
CBOMCTBax (U3MUECKUX SIBICHUM W HEOOXoauMble (U3MYECKHUE 3aKOHBI, U
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl UM CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB IpHU
pellieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW JKM3HM U1l OOECTCUEHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXKaroLIEN CpeIe;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAINKU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOpPMYyNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas  SIBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIO0CTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpAaTKUE NHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHWKOB MHGpOpMaMu (U3UYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOMIEHHS O pe3yjbTaTax MPOEKTOB HIIM Y4EOHBIX
UCCIICIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH MOHATHHHBINA
anmapar Kypca GU3UKH, COMPOBOKIATH BHICTYIUICHUE MTPE3eHTALINEH;

OpY  BBINOJHEHUHM Y4YEOHBIX TPOEKTOB M HCCIECJOBAHUN pacHpencisiTh
00S13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHHBATh COOCTBEHHBIM BKJAJI B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHus ¢ 8 knacce mpeAMETHbIE pe3yJabTaTbl Ha YIIIyOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUS BEIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACBHIIMIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, I[POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TIOJIsl, ONTHUYECKass CUCTeMa) U CHMBOJIMYECKUN SA3BIK (PU3MKHU NpHU
peleHny y4eOHbIX U IPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWJUIAPHBIEC SIBICHUS,
UCIIAapEHue, KOHJAEHCAlUs, IUIABJICHUE, KPHUCTAJUIM3alMsl, KHUIEHHE, CIOCOObI
Teruionepenayn (TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBLIE TOTEPH,
DIIEKTpU3ALMs TeN, B3aHMMOJCHCTBHE 3apsAOB, NEHCTBUS DIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TOJIA HA
OPOBOJHUK C TOKOM) IO OINHUCAaHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (pU3MYECKWX  SBICHUH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHBIE U KaNWUISPHbIE SIBJICHUS B MPUPOJE, KPHUCTAUIBI B MPUPOJIE,
uznyyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTrMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHU3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIFOCOB, POJIb MarHUTHOTO
moJyisi ISl KWU3HW Ha 3emile, TOJSIpHOE CHUSHHUE), TPU OTOM MEPEBOIUTH



OPAaKTHUECKYI0 3a7ady B ydeOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ W (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nueckue BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSIA DHEPrus, KOJIUYECTBO
TEIJIOThI, paboTa rasa, yjelbHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, YAElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXKHOCTh BO3/yXa, DJEKTPUYECKUM 3apsif, cuUjla TOKa, DIIEKTPUUECKOe
HaIpsHKEHUE, COMPOTHBICHHE NpoBoAHUKa, DJ[C B LenM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE YEIbHOE CONMPOTUBJICHUE BEIIeCTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWU MPABHIBHO TPAKTOBATH (PU3UYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUss M €IUHULBI (PU3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITUYMHAMU, CTPOUTH IpaUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3HUECKUE SBICHUS M IPOILECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIMM 3JIEKTPUYECKUX I10JE€H, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa a1t mogHOM 1ienu, 3aK0H
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM Pa3indyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJICIHU JJIsl OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KauyeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJUYHUH, IPU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 LEMOYKY pPAacCyXICHHM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
buznyecKuX sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3aJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJieKBaTHYIO (U3NYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOPMYJ, CBA3BIBAIOIIUX (PU3MYECKHE BEIMYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 00OCHOBBIBATH BHIOOP METO/AA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATH METOJAbl aHalIn3a
pa3MepHOCTEH, HUCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUsA (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nyeCcKOil BENMWYNHBI, MTOTYYCHHON IPU PEIICHUH 3a0a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nyecKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  WCCJENOBAHMS  PAclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJUTD OMNBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUs (HarpeBaHus) IpU
U3Jy4EHHH OT LBETa H3JIy4arouledl (IOIJIOMAroNeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl KUIKOCTH M IJIOMAAU €€ IMOBEPXHOCTH,
IIEKTPU3ALUs TEJI U B3aHUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE W3MEPEHHs] (DU3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJia TOKAa, HAIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCHOJIb30BAaHUEM AHAJIOTOBBIX U IHU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTh 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH HKCIEPUMEHTAJIbHBIE UCCIIEOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHMs WU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJIECHUS TEII000MEHA MPU CMEIIMBAHUM XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUVIOLIAAN TOMEPEYHOr0 CEYEHUS M YACNIBHOIO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPALIEIBHOTO COEAUHEHUN
IPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBISATh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIMYUH B BUJAE TaOJUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, [eJaTh BBIBOJABI [0 pe3yibTaTaM
UCCJIeI0BAHNUS;



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM HAa MX omHcaHus (B TOM
YHClie: CUCTEMa OTOIUICHUS JAOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEepMETp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIHOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETp, JBUTraTellb  BHYTPEHHEr0  CrOpaHusi,
ANEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
NOCJIEIOBATEAbHBIM W NApaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIENeH, NCIOIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJHEBHOM JKM3HU U1l OOeCHedeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIe;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO (POpMYJIHMpysl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HaHUW M CpaBHEHUS JIOTOJHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIUIO,
KOTOpast SIBJSETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BianeTh NpuéMaMyU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001112 uH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOr0 COAEpkKaHUs, B
TOM  4Yuclie MyOJUYHO  MPEACTaBIATh  PE3yJbTaThl  NPOEKTHOM — Win
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHBIN
NOHATUWMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3ECHTAILIUEH;



IIPY BBITIOJTHEHUH yYYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMIOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAM B  JACSITEILHOCTH TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
paspemaTrh KOHQIUKTHI.

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

UCITI0JIb30BaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK M YJIbTPa3ByK, 3JIEKTPOMAarHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMAarHuTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHWsS M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEMHOE JBUJKEHUE, PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJeHUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpHAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
Kojie0aTeNbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPAHEHUE M OTPAKEHUE
3ByKa, MHTepdepeHrs U JUpaKkius BOJIH), MPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CHEKTP M CIOKEHUE CIHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Yy4YeHUs]) 1O ONHUCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  M3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpYXaroleM MUpe (B TOM yucie (PU3NUECKUE SIBICHHS B NMPHUPOJAE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHOM CHUCTEMBI, PEAKTUBHOE JBHUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPO/IE, OMOIOTrHUECcKoe
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHbII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3JyYeHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHI Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajady B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONMKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BENWYMHBI (CPelHAsT W MTHOBEHHass CKOPOCTh Teja IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, INMEpPEMENIEHHE NPU PAaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIJoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOLIHOCTb, IOTEHLIMAIbHAS SHEPT U TEa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas HSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IIPEIOMIICHUS
cCpensl), IMpU ONHWCAHWW TPABUIBHO TPAKTOBaTh  (PU3MUECKUA  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BEITUYMH,
HaXoJuTh (OPMYJIbl, CBA3BIBAIOUIUE AHHYIO (PU3MYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl DHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHWJI, MPUHLHI OTHOCUTENbHOCTU ['anmunes, 3axkoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)KEHUS U NPEIOMIICHUS CBETa, POpPMYJIy TOHKOH
JIMH3BI, TUIAHETAPHYIO MOJEIIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOrO0 M MAcCCOBOIO YHUCEN MpPH SJIEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBSICHEHUs
(u3MYECKUX MPOILIECCOB U PEIICHUsS YYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil IPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/Jayd, B TOM 4YHClIe TpeOylolIMe YHMCIEHHOTO OLIEHUBaHUs
XapaKTEPHBIX 3HAUYCHUUA (PU3MYECKHX BEJIUYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTMYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI1, CBA3BIBAIOIIMX (PU3UYECKHUE BEIMUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEH, HUCIOIb30BATh
rpaguueckue  METOAbl  pelIeHWs  3aJady, MNPOBOJUTH  MaTeMaTHYECKHE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUYCHUS
Gu3NYEeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHHBI,
MOJTyYE€HHOM MPH PEIICHUH 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJIOB, M TMpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pellIeHUs, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJIO0KECHHE
(rumote3y), OILIEHWBAaTh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMbBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH TMPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MajbIX KoOJIeOaHWH, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBhIX CIIEKTPOB M3Iy4deHUs): (pOopMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITA U (POPMYITHPOBATH BHIBOJIBL;

IPOBOJAUTH TPU HEOOXOIMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, OMpeaensis
CpeqHee 3HAaueHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBHIBATH BBIOOpP CIOCOOA M3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOUTH KOCBEHHBIE U3MEPEHUST (PU3NIECKIX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najicHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TpPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas paboTa M  MOIIHOCTb, dYacToTa H TIEpHoJ KojeOaHui
MaTEMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYeCKas CHiIa, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb W3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAIbHYIO  YCTAaHOBKY,  BBIUMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh TMOJYUYEHHBIC PE3YyJbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTAaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbI
HOPMaJIBHOTO JaBJICHHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUIMHBl HUTH, OMPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAJCHUsS, HCCIIECIOBAHUC
W3MEHEHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUsl CBETa OT yrja NaJeHUs, yIja MpeJIoOMJIEHUS OT yria MNaJeHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENILHO COOMpAaTh 3KCIEPUMEHTANIBHYIO YCTAaHOBKY, NPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3NYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000opyI0OBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmMHCcaHus (B TOM
YHCJe: CHUIOMETp, JTATYMKW TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToammapar, MHKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTMUYECKHX TMPOIECCOB MpHU
pelieHnd y4eOHO-MPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUW B MOBCEIHEBHOM >KU3HU JUIsl 0OecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHUS B
OKPYKaIOIIEH CpeIe;

OCYIIECTBJIAThH MOUCK MHMOopMaImu Gunyeckoro cojepxxkanus B utepHere,
CaMOCTOATENLHO (HOPMYTUPYS TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUN YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COACpIKAHUS, CIIPABOUYHBIE MaTE€pPHAIbI, PECYPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpPMAITUU W3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COACpPKAHUA, TMyOINIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHITUWHBIM ammapar u3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAle ¢ Y4ETOM
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Kourpoannsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMH OKPY:KAKOILIEr0o MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcTecTBeHHO-Hay4HBIN METOJI TO3HAHUS 2
Htoro no paznemny 8
Pa3nean 2. [lepBonayaibHblie CBeJeHHs 0 CTPOCHHH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Uroro no pazgeny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHnuecKkoe IBIKESHIE 10 2
3.2 HNuepuus, Macca, IIIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMHU, XUJKOCTAMU U ra3daMu

4.2 JlaBieHue KuJKOCTU
4.3 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHuueckasi JHEpIrust 1
Wroro no pasaeny 19
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIOLTNI MOTYITH 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 1
' U X B3aMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 2 4
24 DIIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Pa3nea 3. [loBToOpuTe1bHO-0000 1AM I MOYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Mexanuveckue siBJIeHUsI
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nes 3. DinekTpoMarHuTHoe noJie U 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6
’ AJIIEKTPOMATHUTHBIE BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
43 Paznoxenune 6eoro cBera B CIIEKTP 1




Hroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 1
5.2 Crpoenue aTOMHOrO siApa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 Mexanuueckue siBJIeHUS (TOBTOPUTEIBHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIBHO- 3
' 00001IarOIIUI MOTYJIb)
6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
’ (TTOBTOPUTETHHO-0000ITAOIIHI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIIIIT MOTYITH 4
Hroro no paszueny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIMYuHbl. Pa3MepHOCTD.

Ouznyeckue npudbopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TeJ U MPOMEKYTKOB
BpeMEHH"

JlabopaTtopHast pabota "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Temna"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Majbix Ted. Merop psiioB”
Meroas! Hay4yHOrO 1o3Ha"us. Onucanue

(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJIETA IIApHKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJIbIIIe BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,




10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OrneHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCHOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 110
0OHapyKEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxxenne gactuil Bemiecta. duddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

nuddyzun"
B3anmopeiicTBre yacTUI BELIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAeKTOPHS, IEPEMEILICHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

HaxoxJieHne ckopocTH, IyTH U BPEMEHHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlaGopaTtopHast pabota "Onpenenenue
CKOpPOCTHU PAaBHOMEPHOTO JBHKEHUA"




['paduku npsAMOTUHEHHOTO PABHOMEPHOTO

20
JIBI>KECHUS

)1 Pemenue 3anaud no teme "Pacyer cpeanen
ckopocth"
JlaboparopHuas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUs OpycKa
WJIM IIapyKa 10 HAKJIOHHOM miockocTr"

3 OTHOCUTEIBHOCTD IBMKEHHS. CII0KEeHHE
CKOpOCTEW MpH NapaJUIeTbHOM JIBUKEHUN
[Tomyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH MYTH U CKOPOCTHU ABMKECHUS
OT BpEeMEHHI
Pemenue rpadguueckux 3aaad mo Teme

25 "Mexanuka. PaBHoMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpocTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeILHOM JABUKEHUHN

73 Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo teMe "Macca Tea.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS U




JIMHEMHAS IIOTHOCTh

[ToaroroBka K KOHTPOJILHOU paboTe MO
teme "duznka — HaykKa 0 IpUpoJe.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

KonTtponbsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauaibHbIe
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOoeHUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune Tsarorenus. Cuiia TSKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teMme "OrnpeneneHue cuibl TxecTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenune cui. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUS CKOPOCTH IIPU
B3aMMOJICHCTBUU TEI"

40 Pemenue 3anay no teme "Cumna ynpyrocTu.
Bec Tena"

JlaGopaTtopHas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOITHE 3aBUCUMOCTh
pacTspkeHus (aeopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHozecTByomas cuia

m Pentenue 3anad mo treme "CroXeHUE CUII.

PaBHopelicTByromas cumna"




Penrenue 3amau mo teMe "B3aumMmonelicTeue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amaud no teme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaGopaTtopHas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUIMOCTh CHIIBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakTepa CONMPUKACAFOITNXCSI
MoBEepxXHOCTEH"

43 Pemenue 3agau mo teme "B3aumMopeiicTBue
tes. Cuibl B MexaHuke"

49 KonTponbHas pabora no teme
"B3aumonerictaue Tea"

50 JlaBneHne TBEPIABIX TEN

51 Ypoxk-skcnepumenT "CrocoObl
OTpeieNICHUs JaBJIEHUs TBepAoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUA ra3a OT TeMIeparypsl”

53 JlaBiieHre KUJIKOCTEH U Tra30B. 3aKOH
ITackans

54 ITHeBMaTHUeCKHE yCTPONCTBA

55 3aBUCUMOCTbD JIaBJICHUS KUJIKOCTH OT
II1yOUHBI

56 [M'uapocTaTdeckuii mapamaokc

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs

cocyaoB"




Ypok-koubepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
KUIKOCTH"

61 ATMocdepa 3emMiu 1 IPUYHHBI €€
CYILLECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JercTBus atMocepHoro naBiaeHus"

63 Wzmepenune atMmochepHOro naBiIeHuUS.
OneitT Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapometp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumesa

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepUuMeHTaIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX TeNOo"
JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKMBAIOIEH CHIIBI, IEUCTBYIOIIEH HA

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

70

II;maBanue ten




JlaGopaTtopHast pabdota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tea B BOJe OT o0bema
NOTPYKEHHOMN B KHUIKOCTb 4acTu Tesa"

72 BosnyxonnaBanue. [1naBanue cygoB

7 Pemenne 3agad mmo teme "3akoH
Apxumena. YciaoBus niaBaHus ten'"
Pemienne 3agau mo teme "JlelicTBre

74 JKUJIKOCTH U Ta3a Ha TOTPYKEHHOE B HUX
Teno"
Vpok-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU 1 OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teMe "JlaBieHue TBEpAbIX Tell, KUAKOCTEN
1 ra3oB"

77 KonTponbHas pabora no teme "JlaBnenue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckasi paboTa

79 MoIHoCTh

20 Pemenue 3a1ay Ha onpeeneHne paboTh U
MOIIIHOCTU

81 PaGota cuiibl TSKECTH M CUITBI TPEHUS

20 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BHBaEMOM MPHU MOIBEME O JTECTHHIIE"

83 [IpocTbie MexaHU3MBI

84 MowmeHnT cuibl. [IpaBuino MOMEHTOB

85 JlaGopartopHas pabota "M3yueHue npaBuia

pbriara ajist moABMXKHOTO U HCITOABUXKHOT'O




86

0JIOKOB"

"3o10TOE MPaBUIIO" MEXAHUKHU

87

88

89

Pentenue 3amau mo teme "3010T0€
npaBuiio Mexanuku" / Beepoccuiickas
npoBepouHas pabora

Pemenue 3amay 1o teme "Pabora cuibl
TSDKECTHU U CHJIbl TpeHus" / Beepoccuiickas
IpoBepoyHas pabora

Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MTapaMeTpaMu”

90

Ypoxk-koudepenuus "[IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranuzmax"

91

92

Koadduiment nonesHoro aeicTust
MIPOCTBIX MEXaHU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>XKHOTO M HEIOABHKHOTO
6510k0B"

93

Mexannueckas sHeprus. Kunernueckas u
MOTEHIUAIbHAS DHEPTUs

94

95

3aK0H COXpaHEHUsI MEXaHUIECKOM
SHEPTUU

VYpok-3KcnepuMeHT "IKCnepuMEHTAIbHOE
onpeJieJICHuE U3MEHEHUS! KHHETUYECKOU U
MOTEHIUATBHON SHEPTUH MPU CKaThIBAHUHU
TeJIa MO HaKJIOHHOM MIOCKOCTH"

96

[MoaroroBka K KOHTPOJILHOM paboTe 1Mo
teme "Pabota U MOIHOCTE. DHEeprus"




KoHnTtpoinbhas padora mo teme "Pabora n

97 1
MOIIIHOCTb. DHEprus"
Pabora c Tekcramu 1o Teme

98 1
"MexaHndeckoe aBrKeHue"

99 Pabota c Texctamu o Teme "Ctpoenue 1
BelecTna”

100 Pa6ota c Tekctamu 1o Teme "Cuibl B 1
npupoze"

101 Pa.(.30Ta C TEKCTaMH I10 TeiMe "JlaBieHue |
TBEPABIX TEJ, KUAKOCTEH U ra3oB"”

102 Pabora ¢ Texkctamu o Teme "OHeprusi. 1
[IpocTsie MexaHu3mMbI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME




8 KUIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:ll;OBaTeﬂbﬂble
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimmnaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHue U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble Kbl 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOWCTB BEIIECTB U MAaTEPUAJIOB B 1
LeIsIX dHeprocoepexeHus"
12 KonnuecTBO TEeIoThl. Y aenbpHasa |

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTHHBI CTOIOMKA
KUJKOCTU B TEPMOMETPUUIECKOMN TPyOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA IMPY CMEITUBAHUH
XOJIOJIHOM U ropstyeit BobI"

16

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopnast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOMH
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTMYECKHUX BEIIECTB. Y AeNbHAS
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlaGopaTtopHast pabota "Onpenenenne
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

21

VYpok-uccnenoBanue "CpaBHEHHE MPOLIECCOB
IJIAaBJICHHUA KPUCTATINIMYCCKUX TCI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

TCI

22

[TapoobpazoBanue 1 KOHICHCAITHS.




Ucnapenue

Kunenue. Y nennHag Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIEPATypbl KUTIEHUS! OT aTMOoc(hepHOro
JTaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
1 KumneHue"
VYpok-uccnenoranue "O0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
naBieHus"

26 HaceimenHblif 1 HeHACHIIICHHBIN Tap.
BrnaxHocTs Bo3ayxa
BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3ayXa"

28 Pemenne 3amau nmo teme "BiaxxnocTs"
Pemenue 3anau v ananus cuTyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOIIMBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATENICH

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KII] TenmoBoro naBuraresns

34 Pemenue 3agau mo reme "KIIJ] TerioBoro
nBurarens"

35 Ypok-koHpepenius "TemioBsie qBUTATETN




Y 3aluTa OKpysXaroieu cpeabl”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXAHWYECKUX U TEIUIOBBIX MPOIECccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

38 "TeruoBkle ABICHUA. M3MeHeHne
arperaTHbIX COCTOsSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
VYpok-uccnenosanue "Mccnenopanue

41 CHOCO0OB pa3INYHbBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Tpunuun
CYMEPIIO3UITUH DJICKTPUUECKHUX TTOJICH

44 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

46 [IpoBOIHUKY, TUDTIEKTPUKH U
MOJTYITPOBOTHUKH

47 Ypok-koHpepeHIus "DneKTpu3anus B
IMOBCEIHCBHOM KU3HH"

43 Pemenue 3amad no teme "3aKoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’




DnekTpuyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DNEeKTpUYECKUM TOK B MeTa/lIax 1

52 DJIEKTPUUYECKUI TOK B )KMIKOCTAX U razax 1

53 DJeKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boinbtmerp 1
JlaGopaTtopHas padora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eH 1
MOCTOSTHHOTO TOKA"

57 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSL. |
3akoH OMa aJid yyacTka 1enu
JlaGopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
pE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpeznenenne 1
YAECIBHOTO COMPOTUBIICHUS TPOBOJHUKA"

61 Pemenue 3amgau o reme "DiekTpruecKkoe |
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

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

63 [TocnenoBarenbHOE U apalIEIbHOE !

COCAMHCHUA MTPOBOAHHUKOB




64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUsI HANIPSKEHUN NTpU
[IOCJIE0BATEIbHOM COEJMHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[locnenoBaresibHOE M TapaIeIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHas paboTta "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C 1 BHyTpEeHHEE CONTPOTUBJICHHE
WCTOYHMKA TOKa. 3akoH OMa U1 [OJIHOH
e

Pemenne 3amgau no reme "OJ[C, BHyTpeHHEe
COTMPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernu”

JlaGopatopHas pabota "Onpeanenenne S/C
Y BHYTPEHHETO COMPOTUBJICHHS HCTOYHHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEITMHENHBIX
DJIEMEHTOB"

74

PaGoTa snexkrpruueckoro Toka. MomHoCTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaGopaTtopHast pabora "Ornpezenenue
paboThI U MOIITHOCTH AJIEKTPHUYECKOTO TOKA"

76

77

78

79

3akon [[xoyns-Jlenna. ITorpeburenn
AIIEKTPUYECKOro Toka. KopoTkoe 3ampIkanue

Ypok-koupepennus "OO0bsiCHEHNE U
NPUHIUI JSHCTBUS JOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX IpUOOpPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMonencTus. I1ocTOSIHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpsHast pabora o Teme
"DnexTpuyeckue 3apsaapl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBusl. IlocToOSHHBIN
AJIEKTPUYECKUN TOK"

80

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

81

82

83

Ypok-uccnenosanue "Mzydenne
MarHUTHOTO TIOJISI IOCTOSTHHBIX MarHUTOB
MIpU UX 0OBbETMHEHUH U Pa3JICIICHUH.
Busyanuzanus nosisi HOCTOSIHHBIX MarHUTOB"

OmneiT OpcTena. MaruuTtHoe nose
JJIEKTPUYECKOr0 TOKa

OneiTr AMniepa. MarHuTHOE 10JI€ KaTyILIKH C
TOKOM. [IpuMeHEHNE ANEKTPOMAarHuToB B
TEXHHUKE

84

Cuna AMriiepa u onpeneneHue e€




HaITpaBJICHHUA

Pemenue 3amgau no reme "Cuiia Amnepa u

85 onpezesneHue €€ HanpaBiaeHU"
ONEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

86 Hcnonp3oBanue aneKTpoaBUraTesieil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota

29 JlaboparopHas pabota "M3yuenue nerictBus
MarHuTHOTO TI0JIS Ha MPOBOJIHUK C TOKOM"

90 Ypok-koHpepenus "[Ipaktudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl dIEKTpoABUTATENA"

90 JlaGopatopHas pabota "NU3mepenue KII1/]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

93 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna
VYpoxk-uccnenosanue "Mccnenopanue

94 W3MEHEHUH 3HAYEHUs U HaIlPaBIICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3amay mo reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuuU. [IpaBuio
Jlenma"

96 Onextporeneparop. CriocoObl MOTyYeHUs
AIEKTPOIHEPT U

97 VYpok-koH(pepeHus "DIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xosoruu. TormmBHBIE
AJIEMEHTBHI U AJIeKTpoMoOmIn"

KoHnTtposnbHast pabora "DneKTpoMarHuTHbIC

98 " 1
SIBJICHUSA

99 Pabora ¢ Texctamu 1o Teme "TerroBnie |
sBJIeHHS"
PaboTta ¢ TekcTaMH 110 TEME

100 "DrekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena 1
1 UX B3auMojencTaue"

101 Pab6orta ¢ TexcTtamu 1o TeMe "ITocTOSHHBINA |
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC |
SIBJICHUS M DJIEKTPOMArHuTHast MHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanunyeckoe nBrxeHrne. MarepuaiibHas
touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCJIMYHHBI, OIICPAalH C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

Paanyc-BekTop MarepranibHOM TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
nBuxkeHne. CpeaHsisi © MTHOBEHHas
CKOpOCTb TeJIa ITPU HEPABHOMEPHOM
JBUYKEHUU

JlaGopaTtopHnas pabota "Onpezaenenue
CpeHeN CKOPOCTH CKOJIbKEHUs Opycka
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH"

PaBHOyCKOpEHHOE MTPAMOJMHEITHOE
JIBIOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amayd no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[Tepemenienue nmpu paBHOYCKOPEHHOM
MPSMOJIMHEITHOM JBUXKCHU U

13

14

15

16

17

JlabopaTtophast pabora "Onpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMsl YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO MTYTH U
NEepEMELIEHUS ISl IPSIMOJIMHEHHOTO
JBUKECHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUS, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

Yckopenue cBo001HOTO TafeHus. OMbIThI
I'anmunes




Pemenue 3amau o teme "Yckopenue

19
CBOOOJIHOTO TaacHus"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padota "HcciaenoBanue

22 JIBIKEHUSI TeJla, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBHKEHHE 110 OKPYKHOCTH

25 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU 11O
OKPY>KHOCTH

7 Pemenne 3agau mo treme "J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koHpepennus "Pacno3naBanue u

28 npUOIIKEHHOE ONTMCAHKUE Pa3IMUHbIX
BHUJOB MEXaHUYECKOTO JIBIKEHUA"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMme "MexaHn4ecKkoe JIBUKEHUE U
CIocoOkI ero onucanus"
KonTponbhas pabota no teme

30 "MexaHU4YeCKOe JIBHKCHUE U CIIOCOOBI €ro

onucauus"




31 ITepBriii 3akoH HptoTOHA. BEKTOp CHITBI

1 Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA c1iia

33 Tpertunit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koapduument tpenns

18 JlaGopaTtopHast pabota "Onpezaenenne
Kod(UIIMeHTa TPEHUS CKOIBXKEHUS"
JlabopaTtopHast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBrKEeHME TeI 110 OKPYKHOCTH I10]1
JENCTBUEM HECKOJIBKUX CHJI

41 3axoH bepnymim u noxsEMHas cuia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUIISX. [IBUkeHue
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO

TATOTCHUA




I[BI/I}KCHI/IC TEJI BOKPYT I'paBUTalMOHHOI'O

4 ueHTpa. IlepBas kocMudeckasi CKOpoCTh

45 HeBecoMocTs u neperpy3ku

46 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

43 Ypoxk-uccnenosanue "Ornpeaenenne
LEHTpa TSHKECTU Pa3IMyYHbIX Ten"
Hmnynsc Tena. MIsMeHeHne uMITyIbea.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3agau no teme "3akoH

52 COXpaHEHHUs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
oBepXHOCTH"

56 CBs3b 2HEPTUH U pabOTHI
JlaGopaTtopHast pabota "Onpenenenue

57 paboTHI CHIIBI YIPYTOCTH MPH TTOABEME

Tpy3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




58

[IOABMKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumoperictBue TeI. 3aKOHBI
coxpaHeHus"

KonTponbHas pabota mo Teme
"B3auMonenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTUKHU KoJeOaHUil: epuo/,
4acTOTa, aMIUIUTYAA

65

MareMaTH4ecKuil U Npy>KUHHBINA
MmasTHUKH. JlabopaTropHas paboTa
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopnast pabota "HccnenoBanue
3aBHCUMOCTH TTepHO/Ia KOoJIeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a"

67

[Mapmonnueckne konebaHus

68

JlaGoparopHas padora "H3Mmepenue
patop p p
yCKOpeHusi CBOOOHOTO najieHus"




69

70

3aryxaromue KojaebaHus. BeiHyK1eHHbIe
koJieOanusi. Pe3onanc

[IpeBparnieHue SHEPrun Ipu
KoJIe0aTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTHU NIEproJia KoJeOaHMit
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MaCChI

rpy3a"

72

73

74

MexaHn4yeckue BOJIHBL: IPOAOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHUS
VYpok-uccnenosanue "Habnronenue
uHTepdepeHn u Tudpakiuy BOJIH Ha
MOBEPXHOCTHU BOABI"

75

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacripoctpanenue u orpaxxeHue
3ByKa
Pemenue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"DKCIIEpUMEHTATIBHOE OINPEACIICHNE
T'paHUIl 4YaCTOThI CJIBIIIMMBIX 3BYKOBBIX
Kosiebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC.

80

Ypok-uccnenosanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

20 DJIEKTPOMArHUTHOE TMOJIE U
AJIEKTPOMAarHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3u. Paguonoxkanus. KocMuueckas cBsizb
"

25 Pemenue 3a1a4y Ha onpeieneHne YacTOThI
Y JUIUHBI 3JIEKTPOMArHUTHOMN BOJIHBI

26 DneKTpOMarHuTHast MPUpPO/ia CBETA.
CxopocTh cBeTa

27 BousiHOBBIE CBOJICTBaA CBETA:
uHTephepeHIMs U AUdpaKIus

28 JlyueBas MoJienb CBETa U TeOMeTpUYeCcKas
onTuka. cTouHnKu cBeTa

29 [IpssMonMHEIHOE pacCIpOCTPaHEHUE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0paxeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.

93 Jlaboparopuas paboTta "Hccrnenoanue




3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yria
[aJICHUs CBETOBOI'O JIy4a Ha FPaHULIC
«BO3.1yX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, xox aydeil B TUH3E

97 ®dopmysia TOHKOH JIMH3BI
JlabopaTtophast pabora "Onpeznenenue

98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHJIBI COOMPAIOIICH JTUH3BI"

99 [Tony4yenne n300paxkeHHuit C MOMOIIBIO

coOuparoliel U pacceuBarolel JINH3
Ypok-konpepennus "[Ipunnmn neiicTBus
100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Teseckor, ¢poroanmnapar)"

I'ma3 kak onTuueckast CHCTEMA.

101 bm30opykocTh U 1anbHO30PKOCTh
Paznoxxenue 6enoro cBera B CIIEKTP.

102 Omnertel HetoToHa. Cnoxxenne
CHEKTpaJIbHBIX I[BETOB. [lucnepcus ceeTa
VYpoxk-npaktukym "Habmtonenue u

103 00BSICHEHUE OIBITOB IO PA3JIOKEHUIO

6enoro csera B criekTp. [lonyuenue 6emnoro
1IBETa MPH CJIOKEHUU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarer bopa. Moaens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBanTsI. JInHEHUYaThIE CIIEKTPBI

Ypok-npaktukym "Habmronenue
107 CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHHS U UCTyCKaHUs"

108 PagnoakTuBHOCTE. Anb(da-, 6era- u
raMma-u3JaydeHusI

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIETIb aTOMHOT'O Spa

110 PaanoaktuBHbIE TpeBpaiieHus. M30Tombl

111 ITepuon nonypacnana
VYpok-koHdpepenuus "/lelictBue

112 paZOaKTUBHBIX U3ITyYEHHUH HA KUBBIE
OpTraHHU3MBlI. 3aHII/ITa OT PaANOAKTUBHOI'O

u3nyyeHus"

ﬂ,[[epHBIe pCaKknunu. 3aKO0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

113

114 DHeprus cBA3U aTOMHBIX siziep. CBsA3b
MaccChbl U SJHEPTUU

115 Pemenue 3agau no teme "SAnepHeie
peakuuu. JHEeprus cBsizu"

Peakium cunTe3a u geneHus AACP.

116 N
Wcrounuku sneprun ConHua v 3BE311

VYpoxk-koupepennus "Anepuas
117 SHEPreTHKa. JKOJIOTHUECKHUE MPOOIEMBI
AIEPHON PHEPIETUKU "




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIE sIBIcHUA"
Kontposnbhas padora mo teme "Konebanus

119 1 BoJIHBEI. CBETOBBIC 1 KBAHTOBBIE
SIBJICHHS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHudeckoe aBrKeHue"

121 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aja4 1o reme "B3aumMopeiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyinca'

123 JlaGopaTopHble pabOTHI IO TEME
"MexaHn4ecKoe ABIKeHHE"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumoneiictaue Tea'"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MbI"

126 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3az1a4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aga4 1mo teMe "BrnaxxHocTh"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TernoBsix
nBuraresei”

129 Pemienne pacyeTHBIX U KaYECTBEHHBIX

3a7a4 10 TeMe ""3aKOHBI MOCTOSIHHOTO




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 3aaa4 no teme "KII/] snexkTpoycTanoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI 1
MMOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CpeToBbIC SBICHUS"

133 PabGora ¢ Texcramu 1o Teme "3aKOHBI |
COXpaHEHHUs B MEXaHHUKe"

134 Pa6ora ¢ rexcramu o Teme "Konebanus u |
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 Pa6ora ¢ Texcramu o Teme "KBaHTOBas u |
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[NPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06pa3OBaTean0ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

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

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBICHUH B
OKpY’KalolIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, NPH
9TOM [EpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

OIKCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3NYECKHUE SIBICHUS, HCIIONB3YS
¢usznyecKkue  BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(¢u3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
($U3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JAHHYIO
¢u3nyecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE

1.6

OOBSCHATH (PU3NUYECKHE ABJICHUS, TPOLIECCH] M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYal1il IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
maroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DPU3MUECKUX SIBICHUH,
bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemars pacué€THele 3ajauud B 1 — 2 [EHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBA3BIBaIONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajJjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNBl U TPOBOAUTH pacu€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIe, HEOOXOIUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTMCTUYHOCTh
MOJy4eHHOM (PU3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPH OMOIIU
(bu3NYECKUX METOOB, B ONMMCAHUH HCCIEAO0BAaHUS BBIACIATH MPOBEPSEMOE
MpeIoyioKeHne (TUMOTe3y), pa3indaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJE 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 HAOIOCHUIO (PU3MYECKUX SBICHUH WIIN (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEAIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO0 000pYIOBaHHUsS, 3alUCHIBATh XOJ OIbITa U
(bopMyITUPOBATH BBEIBOJIBI

BBIIOJIHATh IPSMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
nUGpPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUs MPHOOPOB € Y4YETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT
IpYrol ¢ HCIONb30BAaHHUEM MPSIMBIX H3MEPEHHH, y4acTBOBAaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCJeNOBaHUs, coOuparh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeyd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PU3MYCCKUX BEIWYUH B BHJIC
MPEIUIOKEHHBIX TAa0MHMI W TpaduKOB, JelaTh BBIBOABI IO pe3yJbTaTaM
U CCJIEJOBAHUS

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKUUM: IPU BBIIOJHEHUH W3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY UM  BBIYUCIIITH 3HAYE€HUE HCKOMOU
BEJINYUHBI

co0JIr0aTh MpaBuja TEXHUKHA OS30MacCHOCTH MpU paboTe ¢ J1a00paTOPHBIM
o0opynoBaHruEeM

YKa3bIBaTh MPUHIMIBI TEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepU30BaTh IMPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOWCTB C MOMOILIBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTH  TPUMEPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOT0 HCMOJIb30BaHUS (U3NYECKMX 3HAHUM B MOBCEIHEBHOMN
KHU3HU Ui oOecrieyeHHs Oe30MacHOCTH MpU OOpallleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISATh OTOOpP MCTOYHMKOB HHGpopManuu B ceth VHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHMH M NYyTEM CPAaBHEHMsI PA3IMUHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBOMHMIN MOXKET OBbITH
HEJOCTOBEPHOMN

MCIIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3HUECKOro COAepk aHMs, CIPABOYHBIE MaTe€pHUaibl, PECypPChl
cetu HMHrepHer, Bnaaerb NpUEMAMM  KOHCHEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpMAIMHN (PU3NYECKOTO COAEPKAHMS, B TOM




qrcliie MyOJMYHO JeNaTh KpaTKhe COOOIIEHUS O Pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUM, MPU ATOM T'PAaMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

1.1

1.2

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB U MCCICIOBAHUN pPaCHpeAessTh
00s3aHHOCTU B TpYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJadyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJCHCTBHE, yUUTBIBAsi MHCHHE OKPYKAIOIINX

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBIICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KalOlIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHYyH0, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3UYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICIT MCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M €IUHUIIBI
(¢u3NYECKUX BEIUYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3nyecKkyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (DU3UYECKUE SBICHUS U TPOIECCHI,
WCIOJB3ysl  M3YYEHHBIE 3aKOHBI, TMPH OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyaluil IPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYEeCKUX
miaroB ¢ momombio 1 — 2 M3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3a7ayd B 2 — 3 JACHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alUChIBaThb KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble il €€ pelleHUs, NPOBOAUTh pacy€Tbl M CpaBHUBATh




MOJIYYCHHOC 3HAUCHUC (1)1/13qu01<0171 BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCHIMTh IIPpH I[TOMOIIHU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yysd ONHWCAHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MPpCANOJIOXKCHHUC, OLICHUBAThL IMPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

MPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEIMOJIOKCHUS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OPYJAOBaHUs, OMUCHIBATH XOJ OIbITA U
(bopMyITUpPOBaTh BBHIBOJIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHHI ¢
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHUEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCIIMYMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM IIPSAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPpEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTaThl HOHy‘IGHHOﬁ
3aBUCHUMOCTHU B BHJEC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3yJibTaTaM
HUCCICI0BaHUA

MMpOBOANTb KOCBCHHLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IIJIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIHWHU, U BBIYUCIISITh 3HAUCHUC BEJIMYNHBI

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHbIM
o0opynoBaHrEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha WX OMMCAHUS, UCIIOJIb3YysS 3HAHUA O
cBOMicTBax  ()M3MUECKHUX SIBICHHUH U  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pBI Imo cCxXxeéMaM H CXCMAaTHUYHBIM PUCYHKAM, COCTaBJIATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBAaTeIbHBIM W TNapauieIbHbIM
COEIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHUS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpUMEpsbl  (HAXOAUTh  HMH(poOpMalMiO O  [pUMEpax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
KHU3HU 171 o0ecriedyeHrs Oe30MacHOCTH MpH OOpalleHuH ¢ mpudopamMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpefie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(MOpManuu (U3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNATh UH(DOPMAIINIO, KOTOpas SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUN y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JUTEpaTypy (PU3MUECKOrO COACpkKAaHUS, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu HMurepHer; Biagerb mNpuéMaMu KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KpPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKaHHUsI, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3YJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIILCKON JAEATSILHOCTH, [IPU STOM I'PAMOTHO HMCIIOJIb30BaTh
U3y4YCHHBIH TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU BBIMOJHEHUH YUYEOHBIX NPOEKTOB M HCCIECIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJa4aMHM, CJICIUTh 3a BBIOJHEHUEM IUIaHA JCUCTBHH U
KOPPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCT T'PYIIIBI, BBICTPAUBATH KOMMYHHKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS FTOTOBHOCTD pa3peliaTh KOH(IUMKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHuUsA

HCIOJIb30BAaTh NU3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHyI0, BBIIEIATh
CYILECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3NUYECKUX SBJICHUN

OINUCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3WYECKHUE SBJICHUS, MCIOJB3YS
¢u3nyeckue  BEIMYUHBI, NpPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EIUHMIIBI
¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO
(Gu3NYEeCKyI0 BENWYHHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
WCIOJNb3ysl  WU3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHHE

0OBSCHITH (I)I/BI/I‘-ICCKI/IC nponeccol u CBOMCTBaA TCJI, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBJICHHUH,
(bU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJa4dd 3allUCbIBATb KPATKOC
YCJI0OBUC, BBIABJIATH HCEAOCTAIOIIHC WA HN30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHMBATh  PEATUCTUYHOCTH  TOJYYEHHOTO 3HA4YCHUS  (HU3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pPEIIUTh MPH I[TOMOIIX
($U3NUEeCKUX METOJIOB, HWCHOJIb3Yys OINHCAHHE WCCIEIOBAHUS, BBLICIATH
IpOBEpAEMOE  IPEIIOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpSAAKA
IOPOBEICHUSI  HCCIICAOBAaHMs, Je€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDH OIIBITEHI 110 HB.6JIIOIIGHI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUH WA (1)I/I3I/I‘~I€CKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOUHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa WU €ro pe3ysbTaThl,
(bopMynHUpOBaTh BHIBO/IBI

1.10

POBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHue Hu3MepseMoil BeauMuuHbl ((OKYCHOE pacCTOosHuE
coOuparonield JTUH3bI), OOOCHOBBIBATH BBIOOpP CrOcO0a HM3MEpPEHUS
(u3MepuTeIHLHOTO pHOOpPa)

1.11

IIPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEM (IU3MUYECKHUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3yJbTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIE0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH: ITIJIAHUPOBATH
HU3MCEPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIIIOJHATH
HU3MCPCHUMA, CICAYA HpC]IJ'IO)KCHHOfI HWHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a,Z[aHHOI>'I
MOTrpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ JabopaToOpHbIM
00opyI0BaHEM

pa3nn4yaTh OCHOBHBIE TMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeINei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIOHHAsi MOJIETb
aTOMHOTO sipa

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUS  W3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX OMMCAHHUS, MCIONb3ysd 3HAHUS O
cBOWCTBaX  (U3MYECKUX SBICHUH M  HeoOXonumble  (puznueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HM3YyYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB IIPU
pelieHnr  y4eOHO-IPAKTHMUECKUX  33/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieil muH3e

1.17

OPUBOJIUTH  TpuUMepbl  (HaxoauTh  WHGOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HWCIONb30BaHMs (U3MUECKUX 3HAHWA B IOBCEIHEBHOMN
KU3HHU I oOecrieueHusi 0€30MMacHOCTH MPH OOpallleHuH ¢ MpUOOpaMH U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK HWH(pOpMAMK (PHU3NUECKOTO COJCPKAHUS B CETH
WuTepHeT, caMoCTOSTeNbHO (HOPMYIHPYsI MOMCKOBBIM 3ampoc, HaXOIUTh
MyTH OMpEeNIeHNs JOCTOBEPHOCTH MOJIYYEeHHONW MH(GOpMallMd Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (PpU3NYECKOro coaep KaHMsl, CIIpaBOYHbIE MaTE€pHUAIIbl, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
nHpOpMallMM U3 HECKOJbKHUX HWCTOYHMKOB (DU3HUECKOTO COJIEpKaHMUs,
MyOJUYHO TIPEACTABIIATh PE3YJIbTAThl MMPOCKTHON WMIIM MCCIIEI0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BATh U3YYEHHBIN MOHSITUMHBINA
anmapar Hu3y4yaeMoro paszziena (U3MKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUH Y4YEOHBIX TMPOCKTOB U HCCICIOBAaHUN (PU3MUECKUX
IIPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITIOJIHEHHEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIJIA] B
JESTENIbHOCTh TPYIMIBI, BHICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka o npupoze. SBneHus npupoabl. Guznyeckue

1.1 ABJICHUS: MEXaHWYECKHE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL V3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOopHI. [TorpemnocTs U3MEPECHUM.
Me:xyHapoHas cucTeMa eJUHULL
EcrecTBeHHOHay4yHBId ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONPOCA, BBIABMKEHHE THUIOTE3,

OKCIIEPUMEHT 110  IPOBEPKE  THUIOTE3,  OOBICHEHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIIEH
[TpakTryeckue paboOTHI:

W3mepenune pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl HpU IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhl.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

’9 JIBrmxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxxenue, muddysus

)3 B3aumopaeicTBie YacTHIl BEILIECTBA: IPUTSIKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEecKHX) Ten. B3aumocBszb

' MEX/ly CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTuyeckue paboOTHI:
2.6 Ounenka jamaMmeTrpa aTroMa  METOJIOM  psiAoB  (C

ucrnoib30BaHueM Gotorpaduit).




OnBITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

MexaHnudeckoe IBIHKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NBIKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH u BpeMeHU JIBH)KECHHS

33

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3auMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABWXKEHUs Tell. Macca Kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3h IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JMHMIIE 00bEMA BEILleCTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux ianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

39

3.10

ClokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOpelicTBYIOIIAsA CHIT

[TpakTryeckue paboOTHI:

Onpenenenne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
Ormpenenienne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapyuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTsbkeHus (gegopmarim) Npy>KUHbl OT MPUIIOKEHHON CHIIBI.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
ITOBEPXHOCTEU

3.11

@usznueckue SBICHUS B NPUPOAE: INPUMEPBl JBHKECHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHBOM IPHUPOJE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenune T1BEpmoro Tenma. CmocoObl  yYMEHBIICHUS |
yBeJ'II/I'-IeHI/ISI JaBJICHUA

JaBnenue raza. 3aBUCHMOCTb JaBJ€HHMS Taza OT 00bEMa,
TeMIIepaTypbl




4.3

[lepenaya naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH ITackanga. [ITneBMaTHYeCcKHe MallIMHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OoT TJTyOUHBI.
Iunpocratudecknii  mapagoke.  CooOmiarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumm u armocdepHoe mamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHON  000j0ukk  3emum.  OnbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC()EPHOrO  NaBJICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  atmocdepHoro  aasneHus. [lpuboper s
U3MepeHus aTMOchEepHOro AaBlICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJIE OT 00bEMa
NOTPYKEHHOW B  KUAKOCTh 4acthu Tena. OnpezneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEHCTBYIOIIEH Ha TeIo, MOrpyKEHHOE
B JKUIKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT Macchl Teja. ONBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JEMCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BbEMa MOTPYKEHHOW B
JKMAKOCTh YacTH Teda ©W  OT IUIOTHOCTH  KHUJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeenaeHue e€ rpy30no1bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooO0Imaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT' A

5.1 Mexanudeckas pabora

5.2 Mexanndeckas MOIIHOCTb

53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3o10TOE TpaBWIO» MexaHUKd. KorduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. IIpocTele MexaHHW3MBI B OBITY U
TEXHHUKE

5.6 [ToTentnmanpHast SHEPTUH TEJa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunerndeckas sHeprus




58 ITonHass MexaHuWueckass DJHEpPrus. 3aKkOH H3MEHEHUA U
' COXpaHEeHMsI MEXaHMYECKON YHEPIHH
[TpakTuyeckue pabOTHI:
Onpenenenre paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
59 JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus: pwruara. Mzmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpaHEHHUSA
MEXaHUYECKOM SHepruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEIOBEKA
TexHnuueckue YCTPOMCTBA: phryar, MTOJIBH>KHBII u
5.11 HETIOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pa3jena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OcHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopHuu
6.1 CTpoeHHsl BemiecTBa. Macca u pa3mepbl Mosiekyd. ONBITHI,
’ MOJITBEP K IAIOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUH
’ BemlecTBa. Kpucramimdeckue u amopHele Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, KHJAKOCTEH W TBEPABIX TN Ha
' OCHOBE TIOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKON TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemioBoe paclIupeHue U cxatue
6 6.6 Temneparypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
’ JIBUKEHUS YaCTHI]
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTpEHHEH
’ SHEPIUu: Terjionepeaaya U CoBepiieHre padoThl
6.3 Bunelr  Temnonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHME TEIJIOBOIO
' Oananca
6.11 [InaBneHne W OTBepAEBaHHE KPUCTAJUIMUECKUX BEIIECTB.
' V esbHast TEMIoTa MIaBIeH s
6.12 [TapooOpa3zoBanue u konaeHcanus. Mcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOIO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepm;1 TOILJINBA. YIICJ'IBHaH TEIIJIOTAa CrOpaHusa

6.15

[Tpunmunsl pabotsl TemnoBbix asurareneir KIIJ teroBoro
asurarens. TemuoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHUS W TMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
nporeccax
[TpakTiueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYIISIPHOTO

MPUTAKCHUA.

OMBITH 110 BbIpAllIUBAHUIO KPUCTAJLJIOB HOBapeHHOﬁ COJIn

WK caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B,

JKUJIKOCTEN Y TBEPJIBIX TEII.

Onpeznenenne AaBICHUS BO3yXa B OaJUIOHE IIMPHUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  JIaBICHUS

BO31yXa OT €T0 00BéMa u Harp€BaHUuA UJIW OXJIAXKICHUS.

HpOBCpKa THIIOTE3bl JIMHEHHON 3aBUCUMOCTHU JJIINHBI

CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TeMIepaTyphl.

HabmtoneHue u3MEeHEHHs] BHYTPEHHEH SHEpPruu Tella B

pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU

XOJIOTHOW M ropsiuei BOJBI.

OnpezleneHHe KOJIMYCCTBA TCILJIOTHI, IMOJIYYCHHOI'O BOJOM

npu TEIUIOOOMEHE C Harpe€TbiM METAJNIMUCCKUM HUJIIMHAPOM.

Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCrapeHusl.
Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

dusnueckue SBICHUS B IPUPOJIC: MIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B TPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;
o0pa3zoBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuuIsipbl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOWHa, JBUraTeib
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpu3zanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJECMCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TeJIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMn =~ Cymepro3uIuMM  JJEKTPUYECKUX  mojied  (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsia0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKH U
JURJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
’ AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas uemnb. Cuia Toka. JNeKTpUYECKOe HalPsHKEHNE

79 ConpoTuBjieHre TMNPOBOJHUKA. YAENbHOE COMPOTUBJICHHE
’ BEILlECTBA

7.10 3akon OMa aJis yyacTKa Lenu

7.11 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[Koyms —

' Jlenna

713 DNEeKTpUUECKUe LIETH U MOTPEOUTENN IIEKTPUUECKON 3HEpPrun

' B ObITy. KOopoTkoe 3aMbikaHue

714 [locTostHHBIE ~ MarHuThl.  B3aumogeicTBUE  MOCTOSHHBIX

' MarHuTOB

715 MarnutHoe none. MaruutHoe nojie 3eMJId M €ro 3HaueHue Jyist

' KHM3HU Ha 3emiie

716 Onpir Opcrena. MarHuTHoe 1ojie BJEKTPUUECKOro TOKa.

' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBue MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonbs3oBaHue

' ANIEKTPOJIBUraTesell B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe

718 Onwitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMH Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

720 [TpakTiueckue paboThI:

OnbITHl O HAOIIOJIEHUIO AJIEKTPU3ALMHU Tell UHAYKLUUEH U Tpu




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl TEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIIECHUS PE3UCTOpAa U HAIPSOHKCHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUN npu
IIOCJIEIOBATEIIbHOM COEJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU MApaJUIEIbHOM COCAMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepe3  pesuctop.  OmpeneneHue  MOLIHOCTU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOHM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILErOo 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
[IOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  IOJIA
MOCTOSIHHBIX MAarHuTOB NPU HX OOBEIMHEHWH W pa3ZeiICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTYyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydenuwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasurarens. Msmepenune KIIJ]
AJIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
SABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMHM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HAIIPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

dusnyeckue SBICHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUSA B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emuid, Apeid TMOTOCOB, POIh MArHUTHOTO TIOJS JUIst
KU3HM Ha 3eMJie, MOJISIPHOE CUSHHUE

TexHuueckne  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MpeloXpaHUTENH, 3JIEKTPOMAarHur, 3JIEKTPOIBUraTellb
MOCTOSIHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa




9 KIIACC

Kox Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
2.1 Mexannueckoe naBukeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTE MEXAHUUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBHoMepHOe mnpsiMosinHelHOe ABMkeHHe. CpenHss U
' MIHOBEHHAsl CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIIMHEHHOE TBUKCHHE
8.6 CBobonHoe nagenue. OneiThl [anunes
PaBHOMepHOE JnBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 yactora oOpamenus. JIuHeliHass ®  yrioBas  CKOpPOCTH.
LleHTpOoCcTpeMHUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTroHa
8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuiga TPEHUS CKOJBXEHUsS, CHUa TpPEHUs
’ MOKOs, APYTHe BUABI TPEHUS
214 Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
' CBOOOIHOrO NaICHUS
815 JBmxenne maHer Bokpyr Comnma. IlepBas kocMumyeckas
’ ckopocTb. HeBecoMocTh u nieperpysku
8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEpHOro Tena € 3aKPEIUIEHHOM  OCBIO
) BpaieHusi. MoMeHT cuibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
222 Paborta cun TspKecTH, ynpyroctH, TpeHus. CBsi3b DHEPTUU U
' paboThI
293 [loTenunanpHas 3HEprusi Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToTennmanpHast SHEPTHS CKATOU NPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

[IpakTuueckue padbOTHI:

OmpeneneHne cpemHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIDKCHUSI LIapHKa 10 HAKJIOHHOHM TmiockoctH. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPAaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOMW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBHKCHHUH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK pAJ HEUETHBIX
9HuCcell, TO  COOTBETCTBYIOIIME  IIPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHIIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3¢ (uIUeHTa TpeHUus
CKOJIb)KCHUSI. Onpenenenne KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbBI TPEHHUS TPU  PaAaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Onpenenenue pabOTbl CHIIBI YIIPYTrOCTU IPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M IOJBHYKHOTO OJIOKOB

8.28

8.29

duznyeckue SIBICHUS B npupoac: IPUIMBbBI W OTJIHMBBI,
JABHKCHUC I1JIAHET ConHeuHoMI CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTraHHU3MOB

Texnuueckue YCTPOﬁCTBaI CIIMAOMETP, HAATYUKU IIOJIOKCHUA,
pacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  nBwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KoJe0aHuii: IEPHOJI, YaCcTOTa, aMILIUTY 1A
9. MareMaTtnueckuii ¥ TPYXKUHHBIM MasAsTHUKHU. [IpeBpaienue
’ SHEPTHUU MPHU KOJIeOATeNTFHOM JIBHKEHUU
9.3 3aryxatomue kojebanus. BeinyxaeHnnsie konedanus. Pezonanc
Mexanndeckue BoiHBL ~CBOWCTBAa MEXaHHYECKHX  BOJIH.
9.4 [IpononbHbIe M TONEpeyHble BOJIHBIL. J[JIMHA BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHus. MexaHuuecKre BOJHBI B TBEPIAOM Telie,
CEeCMUYECKIE BOJTHBI
9.5 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTudeckue pabOTHI:
Omnpenenenue 4acTOThl U Meproia KoiaeOaHui MaTeMaTHIeCKOTo
9.7 MasITHHKA.

OmnpeneneHre 4YacTOThl W TepUOJa KoJjeOaHUN MPYKUHHOTO
MasiTHAKA




9.8

Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
MOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Iepuoja KoyiebaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpys3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOT0 K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenune yckopeHust cBOOOIHOTO MaieHUs

Ousnyeckue SABIECHUS B MNPHUPOJAE: BOCIPHUSATHE 3BYKOB

XKUBOTHBIMH, 3E€EMIICTPACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
9X0

9.9

TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
B OBITY M TEXHHKE

10

11

OJIEKTPOMAT

10.1

HUTHOE IIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

9J'IeKTpOMal"HI/ITHOG ITIOJIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.
CsolicTBa QJICKTPOMAaruuTHLIX BOJIH

10.2

10.3

[IIxana 37€KTPOMarHUTHBIX BOJIH

DJieKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBbIE
CBOICTBA CBETA

10.4

[IpakTuueckue padbOTHI:
N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOILIBIO
MOOWIBHOTO TeneoHa

10.5

10.6

®dusnyeckue SBICHUS B MpUpoJe: OHOJIOrMYEcKoe JIeicTBHE
BUIMIMOTO, YIBTPa(UOJIETOBOTO U PEHTI€HOBCKOTO M3ITyUeHHI
TexHuueckue ycTpoWcTBa: HCIIOJIb30BAaHHE JIEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1
11.2

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

[IpsimonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

114

OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa

HpeJ'IOMJIeHI/IC cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA. ITonHoE
BHYTPCHHEC OTPAKCHUC CBCTA

11.5
11.6

JInnza. Xop jrydeil B IMH3E

OnTuueckas cucteMa (bOToarmapaTa, MHKPOCKOIIa U TCIICCKOIIa

11.7

I'maz  kak  onTuyeckas  cucrema.  bimsopykocte  u
JAIbHO30PKOCTh

11.8

11.9

Paznoxxenne Oemoro cBera B cmekTp. OnbiTel HproToHA.
Ciio)keHne CneKTpalIbHBIX LBETOB. [{nucnepcus cBeta

[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPAKEHHSI CBETOBOIO
Jy4a OT yIJIa MaJcHHUsL.
N3ydyeHne xapakTepUCTHK HU300pa)keHHsl TpeaMera B
IIJIOCKOM 3€pKalie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHHS] CBETOBOTO
Jyd4a OT yIJia aJIeHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIIe JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OETOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUSATHIO I[BETA MPEAMETOB IMPH UX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUITBTPBI
dwusnueckue siBieHust B npupoje: 3arMeHus Comnna u JIyHbI,
[[BeTa TEJ, ONTHUYECKHE sIBICHUS B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
TexHuueckue ycTpoiCTBa: OYKH, NEpUCKoI, QoToanmnapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBEBIE ABJIEHUA

12.1

12.2

OmnwiTel Pe3epdopna u mimaHeTapHas Mojaenb aToma. Monenb
aroma bopa

Hcnyckanne w© moryiomieHue cBeta aroMoM. KBaHTHL
JlunHeiuaThie CIEKTPHI

12.3

12.4

PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue atomHoro siaipa. HykiaoHHass MoJiesib aTOMHOTO SiApa.
H30TOmnEI

12.5

PannoaktusHele npeBpanienus. Ilepuon nosypacnana aToMHBIX
A1ep

12.6

12.7

SnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHUCEI

3Hepr1/151 CBA31 ATOMHBIX SAJIEP. CBs13b MacChl U SHEpPTUun

12.8

12.9

12.10

12.11

12.12

Peaxiuu cuntesa u genenus saep. Mcrounuku sepruu ComnHia
" 3BE3]

Snepnas sHepretuka. JlelicTBUE paguOaKTUBHBIX U3JIy4EHUN Ha
JKHUBBIE OPraHU3MBbI

IIpakTuyeckue paboTHI:

HabmtoaeHne criionHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYEeHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHUE HHEPrMH  YaCTHUIBINO
TOPMO3HOMY IyTH (110 (hoTOorpadusiM).

W3mepenune paanoakTHBHOTO (poHA

dusznueckue  SABJICHUA B IIPUPOJE: €CTEeCTBEHHBII
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJUOAKTHUBHOE
U3Iy4YEeHHEe MPUPOJHBIX MUHEPAIOB, JIEHCTBUE paIHMOaKTHUBHBIX
U3ITYy4eHUI Ha OpPraHKU3M YeJIOBEKa

TexHu4eckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN




AO03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu U3MKU B Hay4yHOH KapTHHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromniet ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOJIONUHN (PU3NYECKHX 3HAHUH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YUICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’aroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUU NPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (PU3MYECKOE SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne OcHOBaMM NOHATMHHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHUE HUX JMJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBJICHHUS M IPOLECCHI,
UCTONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHne OnuChIBaTh HM3YyUYEHHBIE CBOMCTBA TE€ W (PU3UUYECKHE SBICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmJI 0€30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh DSKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCHIBATH XOJI OMbITA U
3aMUChIBaTh €0 PE3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBECACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpPAaTh
AKCIIEPUMEHTATIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJIYUYEHHBIC PE3YNIbTATHI C YUETOM 3a/JaHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITEIIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOJOBAHUC IO HWHCTPYKIHHU, NPEACTABIIATH IMOJYYCHHBIC 3aBHCHMMOCTHU




¢u3nueckux BEIMYMH B BUAEe TaOMMIl W TpaHKOB, YYUTHIBAThH
HOTPEIIHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTepuaibHas
TOYKa, a0COITIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX I 00BbsACHEHNS (PU3NYECKUX IPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE TPOLECCHl M CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONMOpOW Ha M3yYCHHBIE CBOWCTBAa (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAONINE (DU3MUCCKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYIbI, HEOOXOmUMBIC I €€ pelieHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATMCTUYHOCTh MOJTYYSHHOTO 3HAa4eHHs (DU3MYECKON BEIWYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUECKON BENMYUHBI, MOJIYYEHHOW MpHU
pEIIeHUH 3aa41

YMeHne XxapakTepu30BaTh PUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib30oBaTh 3HaAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU 1Jid oOecriedeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHS 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMUECKOT0 MOBEJEHMUS B OKpYXKAIOLIEH cpee;
[OHMMaHHe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pAalMOHAIBHOTO IPUPOJLOIOIB30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHMsT W MpelCTaBiIeHHs] HH(opmauuu
¢u3nyeckoro - cojepkKaHMs €  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IIPH BBINOJIHEHUU
yuyeOHbIX 3aJaHuil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuabl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALINK U3 HECKOJIBKUX HCTOUHUKOB




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

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanudeckoe aBrkenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTh
' JIBUKEHUS

PaBHOoMepHOe W HepaBHOMepHOe aBrkeHHe. Cpemnsis ckopocTh. Dopmyna s
1.2 BBIYMCIICHMS CpEIHEH CKOpOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHKCHUA:

L3 x(f)=x,+vt

I'paduxkn 3aBUCUMOCTH OT BpEeMEHM Il TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEPEMEIECHMS, IIyTH, KOOPIUHATHI IPY PABHOMEPHOM NPSIMOJIMHEHHOM JABUKECHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

Sl =v,, #i+a,*

(] [

DopMyIbl Ui MPOEKIUHU MEPEMELLEHUS, IPOCKLIUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

EL2
1.4 -Sx(i‘]=v‘}x'?+ﬂx'3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH JISI NIPOCKIOHUHN YCKOPCHUA, IPOCKIHUN CKOPOCTH,
MpoeKIUU IICPpEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TaJE€HHE Teia MO0
|5 | BepTHKam (IBU)KeHUE Teja BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl IPOCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MaaACHUU TEJIa MO BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpaBiieHre ckopocTH.
1.6 @opMmyna I BBIYMCIEHUS CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH M TEPHOL
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyrna il BHIYUCICHUS YCKOPEHUS:

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

Macca. ITnotHocTh BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cuna— BekTopHas ¢puznyeckas BeinrunHa. CIoxKeHHe CUil
1.9  SBnenue unepuuu. Ilepssiii 3axkoH HetoTOHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrtsue ten. Tperuit 3akod Herorona:
1.11 F p _P-l—}E
TpeHve mokos M TpeHHE CKOJIbkeHUs. PopMmyrna Uisl BBIYMCICHUS MOAYIS CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH I'yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaieHusl.
dopmyiia A5 BBIYMCICHUS CHIIBI TSKECTH BOJIM3M oBepxHOCcTH 3emin: F = mg.
JBuxenue nmnanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

IepErpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbsce cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso

Mexanudeckass MOIITHOCTb:

=24
I

Kunernueckas u noreHuanbHas sHeprus. Gopmyia it BBIYUCIEHUS KHHETHYECKON
SHEPruu:

2
E M
2
Teopema o kuHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

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

MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiel: M - FL
VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopmyna s BBIYMCIICHMS TaBJICHUs TBEPIOIO Tena:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPU KUIAKOCTHU.
d)opMyJIa AJI1 BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAESICHUs BBITAJKUBAIOIIEH CUIIbL, AEHCTBYIOIIECH
Ha TeJo, MOTPYXEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycnosue ninaBanus Tena. [lnaBanue CYZAOB 1 BO3AYXOILJIAaBAHHUEC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUINTY/AQ, MEpUoJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUO/1 KOJIeOaHUH:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHepruum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIONIEPEYHbBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpoCcTpaHeHHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3BykK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa MO HAaKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJjeOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KojJeObaHuil MpyKUHHOTO MasTHUKA;




MOMEHTa CHIIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME Tpy3a
C TIOMONIBIO MOABHIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBl YIPYrOoCTH, BO3HUKAMOIIECH B MPYKUHE, OT CTEHCHH ne(hOpMalud MPYKUHBL
YCKOpEHUsi OpyCKa OT yria HaKJIOHA HANPAaBIIONICH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ IMPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUA 6 npupode. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOU MPUPOJE, ACUCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEaKTHBHOE IBUXCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(QEPHOrO JaBJICHUS Ha >KUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTUUKH IIOJIOKEHUS, pAcCTOSAHUSA U
YCKOPEHHUs1, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJBUKHbIN 1 HENOIBUKHBIH

1.31  On0KH, HAKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHU3MbI B OBITY, COOOIIAIOLIUECS COCY/IBI,
YCTPOMCTBO BOZOIPOBOJIA, TMIPABIMUYECKUH IIpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

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

2.1 = Mopenu  TBEpAOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BellecTBa.
Kpucrammmyeckue n amopHbIe TENa

5 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUI[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBJICHUS

2.4 | TemnnoBoe pacuIMpeHUE U CKATUE

2.5  TemioBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Teruionepeaya kak crocoObl HN3MEHEHHs BHYTpEHHEH

' SHEPruu

2.7 Bwuasl Temonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTH. Y qenbHas TeIUIOEMKOCTb:

* o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOro OajaHca:

29 Ql +Qg 1 =0

2.10  Hcnapenue u KOHIeHcauus. MI3MeHeHHe BHYTpEHHEN 3HEPruM B MpOIecce UCIapeHus




U KoHJeHcaruu. Kunenue xuakocTu. Y ienbHas TeruioTa napoodpasoBanus: L = Q/m

2.11  BrnaxHocTb BO3yXa
[InaBnenue m xpucrammszanus. M3smMeHeHHe BHYTPEHHEH SHEPruM NP IUIABICHUHU U
KpUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0
- m
’ 13 BHyTpeHHs dHeprus cropaHus TOIUIMBA. Y IebHAsl TEIUIOTA CTOPAHUs TOILIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TermaoBsix Asurateneid. KIITJ[ TermoBoro aeurarens
IIpaxmuueckue pabomuwl
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOIO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 | XOTOPYiO omymleH HarpeThli LWIMHJIDP; KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HArpeThIM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPATypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEeMIepaTypbl BOJAbl IpPHU Pa3IMUHBIX YCIOBMAX; SBJICHHMS TEIIOOOMEHa IpH
CMEIIHMBAHUU XOJIOIHOM U rOpsiueld BOABI; IIPOLECCA UCIIAPEHHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHDKEHUE U KAIWJUIPHbBIE SBJICHUS
2.16 B mpupone, Kpucramibl B npupone, usinydeHue ConHLa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, HPUMEPbl HCHOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, JAATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOMHA, IBUTAaTeIb BHYTPEHHETO CTOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnekrpuzauus ten. [[Ba BUAa MEKTPUUECKUX 3apsAI0B
3.2 = BsaumopelicTBue 3apsKeHHBbIX Tel. 3akoH KyrnoHa
3.3 | 3akoH cOXpaHEHUs DJIEKTPUYECKOro 3apsaaa
34 Onektpuueckoe  mone. Hampsok€HHOCTh — anekTpuueckoro  mosid.  [lpunHnmn
' CYTEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenn oanexktpuyeckux  3apspoB. [IelCTBHME  DIIEKTpUYECKOrOo MO  HA
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubIN 2nekTpuueckuii Tok. JleWcTBUs anekTpudeckoro Toka. Cuiia ToOKa.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 = 3akon Oma s ydyacTka anekrpuueckoit uenu: I = U/R
[TocnenoBarenbHOE COETUHEHHE POBOIHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHUA IMMPOBOAHHUKOB

3.10  Pabota u MOITHOCTH 3JeKTprUyecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
’ UHIYKIHN
3.13 ' MarauTHoe 10Jji€ TOCTOSIHHOIO MaruuTa. BzanmoielicTBre MOCTOAHHBIX MATHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitsl @apanes. SBieHue aneKTpoMariuTHOW uHAyKuuu. [pasuiio Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSHKEHUSI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COIPOTUBIICHHS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOMIAM €r0  IONEPEYHOr0 CEYEHUs U YIEIbHOTO
COTNPOTHUBIICHUS.
[IpoBepka mpaBmia [UIsi SJIEKTPUUYECKOTO HAMPSOKEHUS TIPU  IOCIEI0BATEILHOM
COCIMHCHUU TMPOBOJHUKOB;, TMpaBWia I CHIbI D3JEKTPUUYECKOrO0 TOKa IMpHU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qusuueckue A6leHUs 8 nNpupode: DIEKTPUUECKUE SBIEHUA B aTMmocdepe,
3.17  2JIeKTpUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiid, JAper( MOICOB, POJIb
MarHUTHOTO TIOJIS JUISl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPTruHu, DJICKTPOOCBETHTENIbHBIE MPUOOpHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TMPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomarauTHbie BOJHBL [llKkana 3meKTpoMarHUTHBIX BOJTH
3.20 | JlyueBas mojenb cBeta. [IpsiMonnHeiiHoe pacpocTpaHeHUe CBeTa
3.21  3axoH otpaxeHnus csera. [Inockoe 3epkano
3.22  lIpenomneHue cBera. 3aKOH MPEJTOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JIunza. Xop nydeit B nmunH3e. DokycHoe paccTosiHie NUH3bL. OnTHYecKas CUila JIMH3bIL:
’ D=1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuueckue npruOopbl
396 Ipaxmuyeckue pabomul

W3mepenne ontuyeckoi cuilbl cobuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA




coOuparomield JUH3BI (10 CBOMCTBY PaBEHCTBA pPa3MEpPOB MpEAMETa U H300paKeHWS,
KOr'Jla IpeIMeT paclojio’KeH B ABOMHOM (OKyce), MoKa3aTes IpeJoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoieit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUSI CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuueckue sA6/1eHUS 8 npupode: 3aTMCHUA COJIHI.[a u .HyHBI, oBETa TCJI, OIITUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANapaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u 6era-pacmana
4.2 | OmnsiTel Pezepdopmaa mo paccessHuto anbda-yactuil. [lnanerapnas Mojens atoma
4.3  Cocra aromMHOro sigpa. M3oTormnsl
4.4  llepuon momypacmnajaa aTOMHBIX sIEp
4.5 | SnepHble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsA0BOI0 U MAaCCOBOT'O YMCET
Qusuueckue s61eHUs 6 Npupooe: eCTeCTBEHHBIM pPaJMOaKTUBHBIN (POH, KocMUYECKue
4.6  1nyud, palMOaKTUBHOE M3IYYCHHE NMPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX
W3JIy4CHU Ha OPraHU3M 4eJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYaIbHBIM J103UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad 9HCPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

®I'OC, tuaakTHYECKHE MaTepUabl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OLIOP, Yuu.py
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