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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Copnepkanve mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4E€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BaTeIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEAMETOB, TMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAy4YHYH) KapTHUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIaJICHHE CHEAYIOIUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munncrepersa npocsemienust Poccutickoii @enepanuu (poTokoia oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydarouuxcsi K HaAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTAaBICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3HUECKUE 3HAHWS U HAy4YHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  AESATEIbHOCTU, CBA3aHHOW C (PU3MKOH, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKK Ha
yIrIyONnEHHOM YpOBHE B paMKax COOTBETCTBYIOIIUX mpoduiae oOyueHuss Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX IieNied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHSITH (DU3NUYECKUE SIBIICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIIEIOBATEIbCKAX YMEHHI: HaONIONaTh SBICHHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JaHHbBIE U JIENaTh BHIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONH, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHUSAX
(bu3MYECcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
W3mepenne Qusnuecknx BenuuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpyIOBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOZEIIEH.

Jlemoncmpayuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MNPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYLIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIEe, UeM OO0JIbIlIe BHICOTA ITYCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

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

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



arperaTHhIX COCTOSHHSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
4acTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. Ckopoctb. CpenHssi CKOPOCTh MNPH HEPABHOMEPHOM JABUKCHUM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTEM BETUYWH, OINUCHIBAIOIIUX JABWXKeHHe. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTH JBIDKCHHMSI Teil. Macca Kak Mepa WHEpPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS M CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHUSI W TPEHHUE IOKOs, BSI3KOe TpeHue. TpeHue B MNpupojae u
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTENH M ra3oB.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUIAKOCTHU  OT  [JIYOMHBI  MOTPYXKEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. Y cllOBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BbITATKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexannyeckast paboTa 7151 CHJI, HAIIPABJICHHBIX BJOJIb JIUHUM ITEPEMEIICHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HAKJIOHHAs
IJIOCKOCTh, HOJKHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [IpaBuio
MoMeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaswiio» Mexanuku. KIIJ] nmpocTeix MexanuzmoB. [IpocTbie MexaHu3Mbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHeTtmyeckas W IOTEHUHAIBHAS DHEPTHS.
[IpeBpalieHre OTHOTO BH/IA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y IIPEBPALLCHUS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOM MIIOCKOCTH.

N3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTHH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

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



Mogenn TBEPIOro, >KHIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWUIAPHbBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMHEpPaTypbl CO CPEAHEH KUHETHYECKOM SHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTHUll. TeMnepaTypHbIE IIKAJIbI.

Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeruIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEMJIOEMKOCTh BelECTBa. TemIooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHAacBIIIEHHBIH Map. BiaxxHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarers.
TeruioBple ABUTATENIM M 3alllUTa OKPYXKAKOIIEH cpeapl. TemnoBble MOTEpU B
TEIJIOCETSIX.

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

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauMBaHUS U
KaMWUISIPHBIX SIBIICHUU.

Habmro1eHue TenaoBoro paciimupeHust Tedl.

M3meHeHne paBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIU
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paObOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEMIIOEMKOCTEN pa3InuHbIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OneITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBiICHUS BO3IyXa B OAJIOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JIaBJCHUSA BO3JyXxa OT €ro o0néMa H
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa B3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS DJIEKTPUUECKOrOo TOKa (TETJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

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



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH dJEKTpUUYECKOro ToKa. 3akoH Jlxoyns-JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OnbeiT Opcrena. MarHutHoe Tmoji€ 3JEKTpUdyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
poO0IeMBbI SHEPTETUKHU. TOIIIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

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

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CWIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C ITOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH M TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUYeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs ITOJ0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOE 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUA DJIEKTPUYECKOTO IMOJs HA TMPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

OMnbITEL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa MpPH MAPAIIIETBHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBAHUS WJIN TTOJYTTPOBOIHUKOBOTO TUOA).

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MIPU X OOBETUHEHUU U
pazziejeHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJU4ud
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3smepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW  HWHAYKIWU:
MCCJIeIOBAHNE U3MEHEHU 3HAUCHHUS U HaIlPaBJIEHUSI UHAYKIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KECHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJjla IPU HEPABHOMEPHOM JABUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBHKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOLIEHHOT0 MO/ YTIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIMIAs cra.

[lepBsiii 3ax0H HbroToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

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

JIBr>KEHME TEN MO OKPYKHOCTH NOJ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amraparel, CyJa HAa M[OABOAHBIX KpPbUIbSAX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TuiaHeT Bokpyr Comuna). Ileppas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTD M EPETPYy3KH.

PaBHOBecue matepuanbHO TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tenma. M3menenune wumnyinbca. KMMnoynse cuibl.  Yipyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHas YHEPrus Tena, MOIHIATOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Jlemoncmpayuu.

HaOnroienne MeXaHW4YeCKOTO JBHXKCHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHMS OJIHOTO M TOTO JKe Tela
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUABHBIX CUCTEMAX KaK IMOJATBEPKICHUE MPUHIINIIA OTHOCUTEIBbHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbCa IPHA YIIPYTOM B3aNMOJICHCTBUU.

HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejda MpPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHa OJTMHAKOBHI.

HccnenoBanre ABUKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIECH B MPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

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

MaremaTtnuecknii U TPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

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

3ByK. Pacnipoctpanenue m otpakeHue 3Byka. [ pOMKOCTh 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JJIsI COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOIEHUIO UHTEP(DEPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaneHue cera. 3arMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. I[loctpoenue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesnoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHue MOTHOTO OTPAKEHUSI B ONTUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTpalbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

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

[Tonyyenune n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JINH3BI.

Omnpenenenue (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. W3otombl. PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl M HHEpruu. Peakuuu cHUHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »>HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexkTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITyYCHUH.

Perucrpanus n3nmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopusie pabomel u onvimel.

HaOmronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYSIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3mku yriayOiaEHHOTO ypoOBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJSL SIBIAETCA IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JIAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NEepeYyHel K paszfenaMm Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3agaHusl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000MIAONIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3alaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOJIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

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

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

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

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MaCHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o [)IKon02Uu"eCK020 6OCNUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CpeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed ux
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

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

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

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

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS HAa OKPYKAKOIIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YUCOHBIC ACHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KIIaCCUPUIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJbBI C HCIOJIb30BAHUEM JICIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3MUECKHUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MpencTaBiICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJIEeHHs ydyeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU IPYTUX YYACTHUKOB TUAJOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aHMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHHS B TPYIIIC, MPUHATHAC PEIICHUN TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esioBeKa B XOJ€ Cropa WM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIbBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3ns, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSIBIIGHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (pU3nuecKkue sIBICHUSI B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMHUCHIBATh HU3YyUYCHHBIC CBOMCTBA TENl W (PUBMUECKUE SBJICHUS, WCIOIB3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHJIbI, KOA(UuIueHt
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTOJIb3YEMBIX BEIIWYUH,
uxX O0OO3HAUCHUS U EIUHUILI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys TIPAaBWJIA CIIOXKEHHSI CWJI (BJIOJIb OJTHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEepPruu, NpH STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alHMCHIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUECKHE MOJEITU PEAThbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJECIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOWCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUSA, IPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKY pacCyXKJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢u3uky, BeIOMpas aJeKBaTHYIO (PU3NYECKYIO MOJIETb, C HCIIOIb30BAHUEM 3aKOHOB
1 GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEIAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CIPaBOYHBIE JAaHHBIC, MPOBOJUTH MAaTeMAaTUYECKUE MPEeoOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKONW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEUICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKkux METOAOB, W TpeIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YyJIbTAaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Tenl (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEIFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tejla, CHUjla TPEHUS CKOJILKEHHsS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOIIash Ha MOTPYXKEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENWYHH (3aBHCHUMOCTH IMYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
NPYKUHBI, BBITAJKUBAIONMIEH CHIIBI OT 00BbEMa MOTPY:KEHHON YacTH Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (OpMyJIupoBaTh 3a7adyy M THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBIISTh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3MUECKUX BEIUYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yibTaTaMm
UCCIIEIOBaHMUS;

coONI0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIUIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloOIIMecss COCylbl, OapoMeTp, phblyar,
HOJIBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX omHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONBb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTeueHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAINU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM WU TMyTEM CpPaBHEHUS pPa3jIMYHBIX HMCTOYHUKOB BBIICNATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



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

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKWE COOOIICHHSI O Pe3ysbTaTaxX MPOEKTOB WIH YYEOHBIX
UCCIICOBAHUM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ[auaMU, CICTUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHuy oOyueHus ¢ 8 kaacce mpeAMETHbIE pe3yJbTaThl Ha YriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amMop(HBIC Tela, HACHIIIEHHBIM M HEHACHIIIEHHBI Map, CIOCOObI H3MEHEHUs
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUYECKUN 3apsii, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
peleHny y4eOHbIX U IPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Terutonepeaayn (TerIoNPOBOAHOCTh, KOHBEKIIUS, U3MyYEHNUE), TeIJIOBBIE TTOTEPH,
DIIEKTpHU3ALIMS TEN, B3aHMMOJCHCTBHE 3apsAIOB, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUIO MX XapaKTEpPHBIX CBONMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKHX  SBICHUH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHBbIE SIBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyisi ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



OPAaKTHUECKYI0 3a7adyy B y4eOHYyI0, BBIJCNATh CYIIECTBEHHbIE CBOWMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA TeJ M (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjAelbHas TEIJIOEMKOCTh BEIIECTBA, yeNbHas TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NmapooOpa3oBaHMs, YJElbHas TEIUIOTa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUUYECKUM 3apsii, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAHMKA, DJ[C B 1enM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMKMCAHWHU MTPABHIBHO TPAKTOBATH (GUBHUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULBI (PU3NYECKHUX BEIUYUH,
HAXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUMYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMH 3JIEKTPUUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715t MOTHOM 11eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHMsI 3HEPIHM, MPU ATOM pa3nyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATH IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, MPUMEHSITh (PU3UIECKHUE MOJIEIH JIJIs1 OObSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKHE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HCJE TpeOylolle YHUCIEHHOTO OLIEHWBAHUSA
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJIUYHUH, IPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 ILETMOYKY PACCYyKIECHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
(bu3znyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBA3BIBAIOIIUX (PU3MUYECKHE BEIUMYMHBI,
3aMMCBIBATh KPAaTKOE YCJIOBUE M PA3BEPHYTOE PEIICHHE 3a4aydd, BBISABIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOAA PELLICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTU4YeCKHe MpeoOpa3oBaHUsl W Pacy€Thl, OLIEHUBATh PEATMCTHYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOUHBIM CIIOCOO pELICHUS, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeN (KamWUISPHBIE SBJICHMS, 3aBUCUMOCTb JABJIECHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3Jy4eHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ MOBEPXHOCTH,
NIEKTPU3ALUs TEN U B3aHUMOJCHCTBHE AJIEKTPUUECKUX 3apsA/I0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojokeHue (rumore3y) O  BO3MOXHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJIAa TOKAa, HAIMpPSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
puOOPOB, HAXOAUTH 3HAYECHUE M3MEPSEMOI BEIMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSDHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTYYESHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX omucaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK IIEKTPUUECKON IHEPIHH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIOJIb3Yysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM, HeoOXonumble (GU3HYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, THUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJSATH CXEMbl JJIIEKTPHUUECKUX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJOTUYECKUX IMPOLIECCOB MpPHU PEHICHUH Yy4eOHO-IIPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBaMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM M CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHHUKOB BBIIEIATH WH(OpMaIuio,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIPABOUYHbIE MAaTE€pHabl, PECYPChl CETU
WnTepHer, BnaxeTe npuéMaMHd KOHCHEKTUPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW  WIH
UCCJIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh NU3YYEHHbBIN
NOHATUUHBIM  ammapaT  Kypca  (U3WKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB U HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTD
paspemnarh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce mnpenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHU:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U yJIbTpPa3ByK, 3JIEKTPOMArHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKaJa IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEHHsI, U30TOIbI, sIAEpPHAas U TEPMOSAEpHasi YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE MaJ€HUE TeJ, IBHKEHUE [0 OKPY)KHOCTH, B3aUMOJEHCTBHE TEll,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTesbHOE  JIBU)KEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPAaHEHUE M OTpPaKEHUE
3ByKa, UHTephepeHns U TUpaKIus BOJIH), NPIMOJIUHEHHOE PACTIPOCTPaHEHHE,
OTpa)XEHHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHHUs]) 1O ONHCAHMIO MX XapaKTEpHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUe SBICHHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABWXKeHUE IIaHeT COIHEYHON CHCTEMBI, PEAKTUBHOE JIBH)KEHHUE KMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHbIN pagUOaKTUBHBIA (OH, KOCMHYECKHE JyYd, pPaIUOaKTHUBHOE
U3JIyYCHHE NPHUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Te€l U (PU3UYECKUE SIBIICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPTUS CKATON NPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUSA
Cpelpl), IMpU ONHCAHWU MPABUIBHO TPAKTOBAaTh  (PU3MYECKUI  CMBICI
UCIIONB3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)k€HUS U MPEIOMIIEHMS CBETa, (OPMYTy TOHKOM
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MAaTEMATUYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICTISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(bu3MYECKUX MPOIIECCOB U pEUICHUs y4eOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATh aJ€KBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyETHHIE 3aJa4yM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEIUYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJadyd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHHBI,
MOJTyYE€HHOW MPH PEIICHNUH 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HAaBaThb  MPOBEPAEMOE  MPEAIOIOKEHUE
(rumote3y), OILIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroToHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbCa, JCHCTBHE 3aKOHa bepHyM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MPYXKUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYJIbl MajbIX KOJEOAHUH, MNPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ylbTarax  HaOJIIOJCHHH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, OMpeaesnsis
CpelHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI U  OINpEAeNss IOTPEIIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBI, KO3((UUUEHT TpPEeHUs  CKOJIbXKEHUS,
MEXaHMUYeCKas paboTa M  MOIIHOCTh, YacToTa H TIEpHoJ  KojecOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCHUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OMPEJEICHUE YCKOPEHHUsS CBOOOIHOTO TAJEHUsS, HCCIICIOBAHUE
M3MEHEHHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTPaXEHHUSI CBETa OT Yyria MaJcHus, yrjia MpPeJIOMIICHUS] OT yrja MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHHUE OSHEPIHMH YACTUIIBl T10
TOpMO3HOMY NyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEJCTaBISITh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHJI€ TaONHIl U TpapUKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBmiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTUYECKHUX MPOIECCOB C ONMOPOM Ha MX OMUCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
HXOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOIM, JT03UMETP, Kamepa BuibcoHa), UCHONb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPAKTUYECKUX 3a/lady, ONTHYECKHE CXEMbl JJIsl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOMNCTBaMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYKaIOIIEH CpeIE;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu PU3ndeckoro cojepkanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TTOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TOJIydeHHOM HH(OpMaIlMi Ha OCHOBE HMEIOLIMXCA 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOJTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJCPKAHUS, IMyOJIMIHO
MIPEACTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHHOCTH MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIM MOHSITUWHBIM ammapar M3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpEe3eHTalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 du3nyecKkne BeININHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 4 2
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUYEeCKO€E OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15 1 3
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNaBnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Htoro no pazneny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [IpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Hroro mo pazueny 19
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

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




9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

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

DJIEKTPOMArHuTHOE MOJE U

3.1 6
3JIEKTPOMAarHUTHbIE BOJIHBI
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 2




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne CBeTa aroMOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no pazneny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITHIT MOTYITb)
6.3 DNEeKTPOMAarHUTHBIE SIBJICHUS 3 L
' (moBTOPUTENBHO-0000IAOIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUIi MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. ABineHus 1

PUPO/IbI

DuznyecKue sIBICHUs 1

dusnyecKkue BeMYruHbl. Pa3MEepHOCTD.

®wusnueckue npubdopsr. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Ypok-uccnenosanue "M3mepenune

JIMHENHBIX pa3MepPOB TEI U POMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpenenenue 1 1

pa3MepoB MaJibIX Ted. MeTtoa psanoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(bu3NYECKUX SIBICHUHN C ITOMOILBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AATBHOCTD MOJIETA ILIAPHKA, 1 1

MYIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNE JUCKPETHOC CTPOCHUC
BEIICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIH30BAHUEM
dororpadwuii)"

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

JBuxenue yactuil Beuiecta. duddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mupdyzun"

14

15

16

B3anMonelicTBre YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxenue. [1yTp,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUXKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3agau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM miockoctu"”

93 OTHOCUTENBHOCTH ABMXKeHUA. CloxxeHue
CKOPOCTEH Mpu napauieIbHOM ABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH TIYTH ¥ CKOPOCTHU JABUKCHHUS
OT BpEMEHHU
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHOE
psIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

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

28 Vpok-uccnenopanue "CpaBHEHHE MacC IO
B3aMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlaGopaTtopHnast pabota "Onpenenenue
MJIOTHOCTHU TBEPIOTO Tesa"

31 Pemenne 3amgau o reme "Macca Tena.
II;moTHOCTE BemecTna'

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

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

33 [TepBOHaUYaNbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora nmo teme "dusuka —

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

35 Cuna. SIBnenue Tsrorenus. Cuina TsyKecTu

36 N3o06paxkenue cui. Pemenue 3aga4 no
teme "OnpeaesneHue CUibl TKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpok-uccnenosanue "HabnroneHue

39 WU3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agau o reme "B3aumoneicraue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHuas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COIPUKACAIOLINXCS
noBepxHocrei"”

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

49 KonTponbHas pabota mo Teme
"B3zaumonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

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

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napamoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapapauueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAOKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL €€
CYIIIECTBOBaHUS

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

63 H3mepeHne aTMOChEpHOTo AaBIICHUS.
OmneitT Toppuuemnnu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EepHOro J1aBiIeHUs

65 bapomerp-anepoun. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBanue

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

69 BBITAJIKUBAIOLIEH CHUJIBI, JEMCTBYIOLIEN Ha

TE€JI0, MOTPYKEHHOE B KUJIKOCTH"

70

IInaBanue Ten




JlaboparopHnas pabota "Hccienoanue

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

72 BosnyxomnaBanue. [naBanue cynos

73 Penrenue 3amaud mo teMe "3akoH
Apxumena. YcioBus miaBaHus tea"
Pemenue 3agau mo teme "JlelicTBue

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

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30M0aBEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
U ra3oB"

77 KonrtponsHas padora no reme "JlaBnenue
TBEPJBIX TeN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3amad Ha onpeneneHue paboTh U
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

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

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB

85 JlaGopaTtopHas pabota "M3yueHue npaBuia

pbldara ajisi IoABHUXKHOT'O U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"3o0s10TOC NIPaBWIIO" MEXaHUKU

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

88

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

89

90

91

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

Koaddurment nosnesnoro necTpus
MPOCTHIX MEXaHU3MOB

92

93

94

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

Mexann4deckas OHEPIusi. Kunernueckas u
MOoTCHIUAaJIbHAasA DOHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJIieHue N3MEHEHHST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTUH MPU CKaTHIBAHUHT
Tea Mo HAKJIOHHOW IMIOCKOCTH"

96

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota 1 MOIITHOCTH. DHEpTHs"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

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

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

100 Pabota c' 'TCKCTaMI/I o teme "Cuiibl B 1
npupojie

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

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

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
OCHOBHBIE TOJ0XKEHUS MOJIEKYIISIPHO-
1 KUHETHUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJIMa3oB"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa
TemmnepaTypHbIe Kbl 1
9 BHyTtpenHsist sHeprus u crnocoosl eé 1
WU3MEHEHUS
10 Buasl Tenonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
HeJsX SHeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIIOEMKOCTD




13

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

14

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

15

16

17

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

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUINHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

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

TCJI

22

[TapooOpa3oBaHue M KOHACHCAIIHS.




Hcnapenue

Kunenune. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

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

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBIA ap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHuas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHOM BIAKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxxHoCTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOIUMBA. Y IebHas TeIIoTa
CTOpaHHUS

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

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

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3allliTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TETUIOCETAX

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

38 "TemuoBbie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtposbhas padota mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa"

40 DOnektpu3zanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Mccnenopanue

41 CIoCO00B Pa3TUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe noje. Hampsok€HHOCTD

43 anexTpudeckoro noss. [IpuHuun
CYTEPIO3UINH SICKTPUUECKUX TOTEeH

44 Hocurenu anekTpudeckux 3apsiioB.
DnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
IIOBCEIHEBHOM XU3HH"

48 Pemienne 3agau no teme "3akoH coXpaHEHUS

3JIEKTpUYECKOro 3apsaa”




Onektpuueckuit Tok. ctounuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUAJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUECKON LIETIH 1
MOCTOSIHHOTO TOKa"

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

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

59 DJIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBIICHHE. Y IEIBHOE COMPOTHUBIEHUE"

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

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

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

66

67

68

JlabopaTtopHast pabota "I[IpoBepka npaBuia
JUISL CUJIbI TOKA MU NapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

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

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
IS MOJTHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

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

74

Pabora snexkrpuueckoro Toka. MoIuHoCTb




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpezaenenue
paboThl ¥ MOIIHOCTH 3JIEKTPUYECKOr0 TOKa"

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

77

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

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumojeucTBus. I1ocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tena
n X B3aumoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUN TOK"

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

VYpok-uccnenosanue "M3yuenue
MarHUTHOT'O MOJIS TOCTOSIHHBIX MarHUTOB
py UX 00bETUHEHUH U Pa3/IeiICHUN.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe mose
AIIEKTPUYECKOTO TOKA

83

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

84

Cuna Amnepa u onpeneneHue eé




HaIpaBJICHUSA

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonp30BaHuE 3JIEKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "M3yuenue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

01 JlaGopatopHas pabora "KoHcTpyupoBaHue u
u3ydeHue padoThl dNeKTpoaBUraTens"

92 JlaGopaTtopnast pabora "U3zmepenne KII1/]
AIEKTPOABUTATEIHLHON YCTAaHOBKHU"

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

94 W3MEHEHUH 3HAYCHUsI U HATIPaBIICHUS
MHIYKIIMOHHOTO TOKa"

Pemenue 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AIEKTPOIHEPTUU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[Ipo6nemsl sxonoruu. TormuBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TekcTaMu 110 TeMe

100 "DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela 1
U UX B3aumoencraue"

101 Pa6ota ¢ rexctamu 1o Teme "IlocTosHHEIN 1
ANEKTPUIECKUN TOK"

102 Pabota ¢ TekcTamMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KUIIACC

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

JBUOKEHUE. Y CKOPEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemernieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CKOCTH"

14

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

15

JlaGopaTtophast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS TS TPSMOJIMHENHOTO
JOBUXXCHUSA

17

18

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

Yckopenue cBob6ogHOTO nageHwus. OmbIThI
lanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BOOOHOTO MaxeHus"

20 JIBukeHHE Tena, OPOIIEHHOTO MO/ YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBMkeHHE TEa,
OpOIIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabota "HccinenoBanue

22 JBUKEHHS TeJia, OPOIIIEHHOTO TIOJT YIJIOM K
ropu30HTY"
Pemenne 3agau mo teme "JIBrkeHue mo;

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHe 10 OKPY>KHOCTH

o5 JInneliHas n yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
Vpoxk-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKECHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKOe IBUKEHNUE U CIIOCOOBI €0

onucanus"




31

[Iepssiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlabopaTtopnast pabora "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaluu Ipy>KUHbI"

37 Cuna tpenus. KoapdunueHnt tpeHus

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimeHTa TpeHHs CKOIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHyM ¥ noIbEMHAs cujia Kpblia
VYpoxk-koHdepenuus "CoBpeMeHHbIE
JeTaTeNbHBIE alllapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISIX. [IBUKeHHe
1oe3/1a Ha MarHUTHOM MmoAyike"

43 Cuia TsSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepUaNbHON TOUKH.
AGCOMI0THO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMOo/IeicTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa

51 PeakTuBHOE ABMXEHNE
Pemenne 3amad o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOITHOCTb

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

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU HOABEME

T'py3a € UCIIOJIb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTrUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

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

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

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

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KOJIeOaHUil: epuo,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NPy KUHHBIN

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanve 3aBUCUMOCTH TTEpUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IepHoa KoueOaHu
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopatopHas padora "U3smepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue xKonebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBH)KCHUU
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MepHOJa KoJeOaHui
rpy3a, MOJBEIICHHOT'O K JICHTE, OT MacChl
rpysa"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U TUpaKIuU BOJIH HA
MMOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHnue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAILHOE OIPEIETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpok-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

NHudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSIX"

82 DNIeKTPOMarHuTHOE TOJIE U
3JIEKTPOMArHUTHbIE BOJTHBI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-konpepennus "llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemenue 3a1au Ha onpeeneHne 4acToTh
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas IPUPOJIa CBETA.
CxopocTh cBeTa

87 BosmHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpaxuus

88 JlydyeBasi MOJieIb CBETA U T€OMETpUYecKas
onTuka. MIcTOYHUKHN cBETa

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxkeHHs cBeta. [mockoe 3epkaiio

01 [Toctpoenue nzodpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpaxkeHue cera.

93 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHUMOCTH yTJja MPeIOMJICHUS OT yriia
MaJICHUsT CBETOBOT'O JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccinenosanue "AHanus u

%4 00BsICHEHHE ONITHYECKOIO MUpaxa"
Ypok-koupepenius "Mcnonp3oBanue

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

96 JIun3a, X041 Tydeil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

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

[Tonyuenue n300pakeHH ¢ TOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLlel JIMH3
VYpoxk-koupepenuus "Ilpuniun aeiicTBus

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

101 ['na3 xak onTHyYecKas CUCTEMA.

bru3opyKkocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT).

102 Onrbitel HetoTona. Cnoxenue
CHEKTpalbHBIX I[BETOB. [lucnepcus ceeTa

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

L[BETA MIPU CJIIOKEHUHU 1IBETOB"

104 OmnbiTel Pe3epdopa u mranerapHas




MOJICNIb aTOMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue v moryionieHue CBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "HaGmonenue

107 CIUIOUIHBIX U JINHENYATBIX CIIEKTPOB
W3JIy4CHHS U UCITyCKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
ramMmma-u3JIy4eHHs

109 Ctpoenue aToMHOTO siipa. Hykinonnas
MOJIeJIb aTOMHOTO Spa

110 PannoaktuBHbIe npeBpamnienus. M3oromnsl

111 [lepuon nonypacnana
VYpok-kondepennus "JleiicrBue

112 paIuoOaKTUBHBIX U3TyYEHUM HA KUBBIS
OpraHU3MBI. 3aIUTa OT PaJHOAKTUBHOTO
n3iyyeHus"

113 Snepubie peakuuu. 3aKOHBI COXPAHCHHS
3apsIZIOBOTO ¥ MacCOBOTO YUCEI

114 DHeprusi CBsI3u aTOMHBIX siep. CBs3b
MaccChl U SHEPTUU

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

116 Peakniuu cuHTE3a M NETIEHUS ATIEP.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

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

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruH U UMIyjbca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOoTHI 11O TEME
"B3zaumonencTBue Tea"

125 JlaGopaTtopubie padoTsl 1o Teme "IIpocTrie
MEXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 no teme "TemnoBsie mpouecch”

127 Pemenme pacdeTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxxHocTh"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacueTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbBIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"

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

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

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

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

I[TPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

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

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

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

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM MEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3yYCHHBIE CBOWCTBA Tel W (DM3WYECKHUE SBICHUS, MCIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHULIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE TaHHYIO
¢u3nyecKkyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCKUX BEINYHH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJNBb3ysl  M3YYEHHBIE 3aKOHBI, TMpPH OTOM  J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OO0BSCHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYaI[1il IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYeCKUX
maroB ¢ omnopod Ha 1 — 2 M3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacué€THele 3amaud B 1 — 2 [EHCTBUA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBA3BIBaIONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCThH
MOJy4eHHOM (hrU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOOB, B ONMMCAHUHU HCCIIEIOBAHUS BBIACIATH MIPOBEPSEMOE
MPEeNIoNIoKEeHNEe (TUIOTEe3Y), pa3inyaTh U UHTEPIPETHPOBATH MOTYYESHHbIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITA, JelaTh BBIBOJABI IO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3HYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tei: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUChIBATh XOJ OIbITa U
(bopMyITHPOBATH BEIBOIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
IUGpPOBBIX MPUOOPOB, 3alUCBHIBATh I10Ka3aHUS MNPUOOPOB C YU4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEMIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHUEM MPSIMBIX H3MEPEHHH, y4acTBOBAaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCJeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MPEeaJoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHMI W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIEIys
IPEUIOKEHHOH MHCTPYKUUHM: IPHU BBINOJHEHUH H3MEpEeHHH coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEM

yKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  W3YyYCHHBIX HPUOOPOB |
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHUX SIBIEHUN M HEOOXOAUMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

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

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopManuu B cetu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH M NYyTEM CPAaBHEHMsI PA3IMUHBIX MCTOYHHUKOB  BBIIEIATH
uHpOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMHMIN MOXKET OBbITH
HEJOCTOBEPHOMI

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33/JaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUA, CIIPAaBOYHbIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OJTHONM 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE NMUChbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrciie MyOJMYHO JeNlaTh KPaTKHe COOOIIEHUS O Pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCICOBAaHUMN, MPU ATOM TI'PAMOTHO HCIOJIb30BaTh H3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN paCHpPEAesTh
00s3aHHOCTU B TpYIIIE B COOTBETCTBHUM C IIOCTABJIEHHBIMU 3aJavyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEHUCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAasi MHEHUE OKPYKAIOLINX

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

HCIIOJIB30BaTh IOHATHA

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

1.3

pacrio3HaBaTh  TNPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KalOlIeM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Tel U (PU3NYECKHUE SIBICHUS, UCIOJIb3Ys
¢usznyeckue BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O0O3HAUYEHUS M €IWHULIBI
(¢u3NYEeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJNb3ysl  HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECCHl M CBOWCTBAa TeN, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalul IPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 | — 2 TOTHYecKuX
miaroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUH,
(bu3nYeCKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJB3YSA 3aKOHBI U
dbopMysbl, CBA3BIBaIONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIOBHE, BBIABISATH HENOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYEThl M CpPaBHUBATH




MOJIY4YCHHOC 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 PpCIINTh IIPHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd ONHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MPpCANOJIOXKCHUC, OLICHUBATL IMPAaBHUJIbHOCTDH nopsaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY M3 IPEIJIOKEHHOTO0 O0OPYIAOBaHUS, OMUCBHIBATH XOJ OMbITA U
(bopMyITHPOBATH BEIBOIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHNEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCINYHMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM IMPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCEPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTaThl HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BH]JEC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICIO0BaHUA

MpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, (G (19%1
HpeHHO)KeHHOﬁ HHCTPYKIHWHU, U BBIYUCIISITh 3HAUCHUC BEJIMYHNHBI

coOIII0IaTh MpaBUia TEXHUKH 0€30IMacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHruEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHMH U  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHbBIC
HpI/I60pBI Imo cxeéMaM H CXCMAaTHUYHbBIM PUCYHKaM, COCTaBJIATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBaTeIbHBIM W TapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMuas YCJIOBHbIE OO0O3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIei

1.16

OPUBOANUTH  TNpHUMEpbl  (HAXOAMTh  HMH(OpMamuio O  NpUMepax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUNW B MOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢ npubdopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
9KOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpejie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEpPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIICISATh UH(POPMALIMIO, KOTOPasl SBIISIETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JIUTEpaTypy (PU3MUECKOTO COACpkKAHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DPU3HUECKOTO
COJICPKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIBCKOM JEATSILHOCTH, [IPU STOM I'PAMOTHO HCIOJIb30BaTh
U3y4YCHHBIA MOHATHHHBIN ammapar Kypca (GU3WKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAIMEH

1.20

OpU  BBHINOJHEHHUH YUYEOHBIX NPOCKTOB M HCCIECIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMH, CJICIUTh 3a BBIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCT I'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS FTOTOBHOCTD Pa3pelaTh KOH(IUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

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

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  MpOSIBICHHE  M3YyYEHHBIX  (PU3MUYECKUX  SBIEHHA B
OKpY’KalollleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajady B Yy4eOHyI0, BBIIEIATh
CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
¢u3n4ecKuit CMBICT MCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS MU EIUHMIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3NYeCKyl0 BEIWYHHY C JAPYTUMHU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeJ, (U3NYECKUE SIBIEHUS U TPOIECCHI,
WCIIOJIb3ysl  U3YYEHHBIE 3aKOHbI, IPH OTOM  J1aBaTh  CJIOBECHYIO
(GhOopMyYIUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE

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

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




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,
(GHU3MYECKHUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparompecs Ha cuctemy U3 2 — 3
YpaBHEHMIA), MCIIONB3YSI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3allHUChIBaThb KpPaTKOE
yCIIOBHE, BBIBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl PELICHMs, POBOAUTE PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTb  IIOJIyYEHHOTO  3HAYEHHS  (U3UYECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NUECKUX METOJIOB, HCHOJNb3Yysl OINHCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEPAEMOE  IPEINOJI0KEHNEe, OLEHMBATh IPAaBUIBHOCTh  MOpSAAKA
IPOBEIECHUS  UCCIICAOBAaHMs, Je€laTh  BBIBOJBL, HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH HIIH (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, ONpeness
cCpeHEe 3HaueHue Hu3MepseMoil BenuuuHbl ((OKYCHOE paccTOosHuE
coOuparonield  JTUH3bI), OOOCHOBBIBATH BBIOOpP CrOco0a HM3MEpEeHUs
(u3MepuTeIHLHOTO pHOOpa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHWH: IJaHUpPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUpOBaTh  pPE3yibTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIE0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM 33,[[8.HHOI>'I
MOTpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

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

pa3nu4yaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3UYECKUX MOJIENEeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIOHHAsi MOJIEb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOIl Ha WX OMMCAHMS, MCIOJIb3ys 3HAHUA O
cBOWCTBaX  (U3MYECKUX SBICHMH M  HeoOXomumble  (pusnueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HM3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnrd  y4eOHO-TPAaKTHMYECKUX  33/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HKCIONB30BaHMUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MpHU OOpalieHuu ¢ MpuOopamMu H
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COOJIOICHUS HOPM
HKOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpe/ie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3MUECKOTO COACPKAHUS B CETH
WuTepHer, camMocTosATeNbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
MyTH OMpEeNIeHUs JOCTOBEPHOCTH MOJIYYEHHONW MH(GOpMalMd Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

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

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YJIbTAThl MMPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATENIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BAaTh U3YYEHHBIN MOHSITUNHBINA
anmapar HM3y4aeMoro paszziena (U3UKH U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTalrel ¢ y4éTOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCICIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITTOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIAJ B
JESTENIbHOCTh TPYIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pa3aesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

®dusuka — Hayka o npupoje. ABiaeHust npupoabl. GuU3zndecKue

1.1 ABJICHUS: MEXaHWYECKHE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL V3MepeHHe (U3NYECKHX BEIUYHH.

1.2 Puznueckue pUOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoiHas cucTemMa €IMHULL
EcrecTBeHHOHayuyHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOT'O BONpOCA, BBIABMKEHHE TUIOTE3,

AKCIIEPUMEHT  II0  IPOBEpPKE  THUIOTE3,  OOBICHEHHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH
[TpakTuyeckue paboTHI:

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

Omnpenenenne pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpATypPhl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MephI.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA

99 JBrmxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxkenue, mupdysus

53 B3aumoaeicTBie 4acTHIl BEIIECTBA: IPUTSIKEHUE U
' OTTAIIKHBaHUE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBssb

' MEX/ly CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTuyeckue paboOTHI:
2.6 Onenka jauamMeTpa aToMa  METOAOM  psiioB  (C

ucrnoib30BaHueM Gortorpaduit).




OMnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE
NIBIDKEHUE

3.2

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

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIe 00bEMA BEILlECTBA

Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ mOMOIIBIO
JTMHAMOMeETpa

SIBiIeHne TATOTEHHMS M cHia TshkecTd. CHila TSDKECTH Ha
APYrux IJIaHEeTax. Bec tena. HeBecoMocTh

3.8

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

3.9

3.10

ClokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOelicTBYIOIIAsA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpesiesieHne cpeHeN CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTsbkeHus (gegopmaiiu) Npy>KUHbl OT MPUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakKTepa CONpPHUKACAOIIMXCS
ITOBEPXHOCTEU

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPBHl JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOIE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tena. CmocoObl  yYMEHBIIEHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TEeMIIepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCcKHe MalIMHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OoT TJTyOUHBI.
Iunpocratudecknii  mapagokc. CooOmarommecss  COCY/IBI.
[M'uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emuin u armocdepHoe mgamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuemnu. 3aBHCHUMOCTH  aTMOC(EPHOTO  JABICHHUS OT
BBICOTBHI HaJ] YyDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsl  ans
u3MepeHus aTMOchEepHOro AaBJICHUS

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:

HccrenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEUCTBYIOIIEH Ha TeNo, MOrpyKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JICUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BbEMA MOTPYKEHHOW B
JKMAKOCTh YacTH Teda HM  OT IUIOTHOCTH  KHUJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30no1bEMHOCTH

4.10

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

411

TexHuueckue YCTPOWCTBA: cooO0Imaronuecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT U

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3on0TOE TpaBWIO» MexaHukd. KoadduuueHt mosae3Horo

5.5 neiictBuss MexaHu3MoB. llpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [ToTennmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus




5.8 [TonHast MexaHWYeckass »SHEprus. 3aKOH M3MEHEHUs U
' COXPaHEHMsI MEXaHUYECKOH SHEpruu
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHUM ~ Tela 1O  TOPU3OHTAJIBHOHW  TOBEPXHOCTH.
' Uccnenoanue ycnoBuii paBHoBecus pwiuara. M3zmepenne KII
HaKJIOHHOM  IUIOCKOCTH. M3yueHwe 3akoHa  COXpaHEHUs
MEXaHUYECKOH sHeprun
5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
511 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IPOCTHIE
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3zejia  3JieMEHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW Teopuu
6.1 cTpoeHusi BemiectBa. Macca u pasmepbl MosieKysl. OIBITHI,
' HOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETHYECKOIN TeOpuH
6.2 Mogenu TBEPIOro, >XUAKOTO M Ta3000pa3HOr0 COCTOSIHUNA
' BemiecTBa. Kpucrammdeckue u amopHele Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE ITOJIOKEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMaunBaHue U KalWUISIPHBIE SBJICHUS
6.5 TenoBoe pacimpeHue U CkaTHe
6 6.6 Temmneparypa. CBsA3b TeMIepaTypsl €O CKOPOCTBIO TEILUIOBOTIO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Buasl  Temsomepenadd:  TEIUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonngecTBo TemoTsl. Y aenbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHME TEIJIOBOIO
' Gananca
6.11 [ImaBneHne W OTBEpACBaHHWE KPHUCTALUTUYECKUX BEIIECTB.
' V esibHast TEMIoTa IaBIeH s
6.12 [Tapoobpa3zoBanue u koHaeHcanus. Vcmapenue. Kunenwe.




VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOr0O JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIJIOTA CrOpaHusa

6.15

[Tpuniunsr paboTsl TernoBbix asurareneit KIIJ termoBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKAOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs M MPEBpAICHUS DHEPTUU B TEIUIOBBIX
nporeccax

[TpakTuueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON COJIU
WJIU caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEll.

OmnpeneneHue aBICHUS BO3IyXa B OaJUIOHE IIIPUIIA.

OnbITel, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.

[IpoBepka rumoOTE3bl JMHEWHONM 3aBUCUMOCTU JIJIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTyphl.

HaGnronenne wu3MeHEHHs BHYTPEHHEW SHEpPrUM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU
XOJIOTHOW U ropsuei BOABI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM
MIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Ornpenenenne yAaelbHON TEMJIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

OrnpesiesieHre OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Ornpenenenne yAeIbHON TEIJIOTH TJIaBICHUS JIb/IA.

dusnueckue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSKCHUE U
KalWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TyMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAJJIOB, KUJAKOCTHBIN TEPMOMETp, AATUUK
TEMIIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICHUXPOMETp, TMapoBas TypOuWHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpuszanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX T OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hampspk€HHOCTh 3IEKTPUYECKOTo MOJIs.

7.3 [IpuHuMn ~ Ccymepro3uIyMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsa0B. DJieMeHTapHbIN
7.4 anektpuueckuii 3apsan. Crpoenue aroma. I[IpoBogHUKH U
JUAJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa

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

7.8 Onektpuueckas uemnb. Cuia Toka. JIeKTpUYECKOe HaIPsHKEHHUE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAETbHOE COMPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [TocrossHHbIE ~ MarHUTHL. ~ B3auMopeicTBHe  MOCTOSIHHBIX

' MarHuTOB

715 MarnutHoe none. MaruutHoe nojie 3eMJId U €ro 3HaYeHHUe AJis

' JKU3HHU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHue >JIEKTPOMArHuTOB B TEXHUKE
[elicTBUe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNb  IMOCTOSIHHOTO  TokKa.  Mcmonbp3oBaHue

' DIIEKTPOJBHUTaTENied B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOpPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

790 [TpakTueckue paboThI:

OnbITHl O HAOIIOJIEHUIO AJIEKTPU3ALMU Tell UHAYKLUUEH U Tpu




7.21

1.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKHA
U IUDJICKTPUKH.

CO6opka u npoBepka padOThl TEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HalPsKCHUS.

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

OneIThl, JOEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUN pu
IIOCJIEIOBATEIbHOM COEJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisl CWIbl TOKa IIPU IApaJUICIbHOM COECAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmpeneneHue  MOLIHOCTU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
[IOCTOSIHHBIX ~ MarHuToOB.  V3ydeHuWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHWTOB NPU HX OOBEIMHEHHH W Pa3JelICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUss TOKa B  KaTymke. M3ydenue nelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasurarens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTAaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HAalIPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

dusnyeckue sABIECHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3IeKTPUYECTBO KHUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3emuid, Apeid TMOT0COB, POIh MATHUTHOTO TOJS JUIst
KU3HM Ha 3eMJie, OJISIPHOE CUSHUE

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpelOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOIBUTaTellb
MOCTOSIHHOTO TOKA, T€HEPAaTOp MOCTOSHHOTO TOKa




9 KVIACC

Kox Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE TPSMOJIMHEHHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsMosnHelHOe aBMkeHHe. CpenHss U
' MT'HOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["anmnes
PaBHOMepHOE JnBHKEHME TI0 OKpyXHOCTH. llepmoxm wu
8.7 gactota oOpameHus. JluHeWHas W yryioBas CKOPOCTH.
LleHTpOoCcTpeMUTENEHOE YCKOPEHUE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUs: CHWJa TPEHUS CKOJBKCHHS, CHJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPCHHE
' CBOOOIHOIO NaICHUS
8.15 JBuwxenne mmaneT Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecoMocTh u meperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tema C 3aKPEIUVIEHHONW  OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aK0H COXpaHECHHS HMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.92 PaGora cun Tspkectd, ynpyroct, TpeHus. CBsi3b SHEPruud W
' paboThI
8.93 [ToTeHnmanpHast HEPTHs Teja, MOJAHITOTO Haj ITOBEPXHOCTHIO
' 3emun
8.24 [ToTenunanbHas 3HEPTUS CKATON MPYKUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIJKCHUSI IIapHKa [0 HAKJIOHHOHM mmiockoctd. OmnpexneneHue
YCKOpEHHsS Tejla NpU PaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOMW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH OT  BPEMEHU  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABIIKECHHH
0e3 HayaJIbHOW CKOPOCTHU IMYTH OTHOCATCA KakK pAJ HEUETHBIX
9HuCcell, TO  COOTBETCTBYIOIIME  IIPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHIIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIb)KCHUS. Onpenenenne KECTKOCTH MPY>KHAHBL.
Onpenenenne paboOThl CWIbBI TPEHUS TPU  PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Onpenenenne pabOTbl CHIIBI YIIPYTrOCTU IpPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBM)KHOTO M IOJBHYKHOTO OJIOKOB

8.28

8.29

duznyecke SIBICHUS B npupoac: IMPUIMBbBI W  OTJIHMBBI,
JABHKCHUC I1IJIAHET ConHeuHoI CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTraHHU3MOB

Texuuueckue YCTPOﬁCTBaI CIIMAOMETP, HAATYUKU IIOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  nBwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMaTtnyeckuii M TPYXKUHHBIM MasTHUKHU. [IpeBpamenue
' SHEPIuu Npu KojaeOaTeTbHOM JIBHKEHUH
9.3 3aryxatomue kojebanus. Beinyxxaennsie konebanus. Pezonanc
Mexannueckne BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 IIpononpHbIE U MONIEpEYHBIE BOJIHBI. J[11HA BOJHBI U CKOPOCTh
' e pacrpocTpaHeHUs. MexaHU4ecKHe BOJHBI B TBEPJOM TeEJeE,
CECMUYECKHUE BOTHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI U MepHoia KoleOaHUi MaTeMaTHYECKOTO
9.7 MasTHHKA.

OmnpeneneHue 4YacTOThl W TepUOJa KoJjeOaHUN MPYKUHHOTO
MasiTHAKA




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHui
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccrienoBanue
3aBUCUMOCTH IE€pHOJa KOJeOaHUN NPYKMHHOTO MAasiTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHMMOCTH Iepuoja KojeOaHHit
rpy3a, MOJABEUICHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SABICHUS B INPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja ceera. CKopocTb cBera. BoiaHOBbIE
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOULIBIO
MOOWIBHOTO TenedoHa
105 ®usnyeckue SBICHUS B MpUpoJe: OHOJIOTrMYEcKoe JIeicTBHE
' BUJIMIMOTO, YIBTPa(HOJIETOBOTO U PEHTIE€HOBCKOTO M3ITydeHHI
10.6 TexHuueckue ycTpoHcTBa: MCIIOJIB30BAaHUE 3JIEKTPOMArHUTHBIX
' BOJIH JIJIs1 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHETHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaKEHHUE CBETA
115 JInnza. Xop tyyel B TMH3E
11.6 Ontuyeckas cucteMa oroarnmapara, MUKpOCKOIA U TeJIECKoIa
11 117 I'maz  kak  onrhueckas  cucrema.  biIHM30pykoCTh U
' JaIbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroToOHa.
' CrnoxxeHue CieKTpalbHBIX IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIila OTPaKEHUS] CBETOBOIO
11.9 Jy4a OT yIJIa MaJcHMSL.
N3ydenne XxapakTepUCTHK W300paKeHUsI TpenMeTa B
TUTOCKOM 3€pKaie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJICHUs] Ha TPAHHMIIE «BO3yX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOIIBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIIe JTHH3HI.
OMnBITHI IO PA3TIOKEHHIO OEIOT0 CBETa B CHIEKTP.
OneITEI TIO BOCHPHUATHIO I[BETA MPEIAMETOB TPH HX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUIBTPHI
dusnueckue siBieHust B npupoje: 3arMeHus Comnnna u JIyHbI,
I[BeTa TEJ, ONTHYECKHE sIBJICHUA B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
TexHuueckue ycTpOHCTBAa: OYKH, MEPUCKOMN, QoToamnmapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mnaHetapHas Mojaenb aTtoma. Monenb
aroma bopa

HUcnyckanne ©  morjiomeHue cBera aroMoM.  KBaHTHI.
JIuneiyaThie CIEKTPHI

12.3

12.4

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

Crpoenue atomHoro siapa. HykinoHHast MoJieabp aTOMHOTO siapa.
H30TONEI

125

PannoaktusHele npespanienus. Ilepuon nosrypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peakiuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBA3U ATOMHBIX AECP. CBs3b Macchl U OHEPTUun

12.8

12.9

12.10

12.11

12.12

Peaxiuu cunrtesa u genenus siaep. Mcrounuku sHeprun ConHia
" 3BE3]

Snepnas sHepreTuka. JlelicTBUE paguOAKTUBHBIX U3JIyYCHUN Ha
JKHBBIE OPraHU3MBbI

[IpakTryeckue paboOTHI:

HabmtoneHune criionHbIX M IMHEWYAThIX CIIEKTPOB U3ITyUEeHHUS.
HccnenoBanne TpPEeKOB: HW3MEPEHUE HHEPIUM  YACTHUIBIIO
TOPMO3HOMY IyTH (110 (hoTOorpadusim).

W3mepenune paanoakTHBHOTO (poHA

dusznueckue  SABJICHUA B IPUPOJE: €CTECTBEHHBII
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Iy4YeHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX
U3ITYyYeHUI Ha OpTaHM3M YeJIOBeKa

TexHudeckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN




AO03UMCETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

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

[Tonnmanue ponu GU3MKU B Hay4HOH KapTUHE MHpa; cHOpMHUPOBAHHOCTH
0a30BbIX IMPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyronie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBONMIONUHN (PU3NYECKHX 3HAHUNW M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB
OKpYXaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

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

Brmanenune OcHOBaMM NOHATMHHOIO anmnapara M CHMBOJIWYECKOIO SI3bIKA
GU3MKM M HUCHOJB30BaHME HUX JMJI pelIeHHs] Y4eOHbIX 3a7ay; yMEHUe
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBICHHUS M IPOLECCHI,
UCTONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHrne OmuChIBaTh HM3yUYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB HAYYHOTO MO3HAHUS C Y4ETOM COOIIOJICHUS
MpaBmJI 0€30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOMpATh ASKCIICPUMEHTAILHYIO YCTAHOBKY U3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKMCHIBATH XOJ| OMBITA U
3aMUChIBaTh €T0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBObI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  M3MEPEHHs,  CaMOCTOATENbHO  COOMpAaTh
HKCIIEPUMEHTATbHYI0 YCTAaHOBKY IO HWHCTPYKIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTN3UPOBAThH MONyUYEHHBIC PE3YJIbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY M IPOBOIUTH
HCCIICOOBAHUC MO HHCTPYKIHHU, NPECACTABIIATH IMOJTYYCHHBIC 3aBHCHMOCTHU




¢u3nueckux BEIMYMH B BUAEe TaOMMI W TpauKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (U3MUECKUX MOAENeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00BbsACHEHNUS (PU3NIECKUX IPOLIECCOB

VYMeHne o0BACHATh (PU3NIECKHE TPOLIECCHl M CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaauu (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBs3bIBAONINE (DU3MYCCKHUE BEIMYMHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIONIUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYIbI, HEOOXOIUMBIC I €€ peleHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATUCTUYHOCTD MOJTYYSHHOTO 3HAYeHHsI (DU3MUECKON BEIMYMHBI; YMEHUE
OMpeAeNiTh Pa3MEPHOCTh (U3MUECKON BEIMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3aa41

YMeHne XxapakTepu30BaTh PHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 110 UX ONMCAHUIO, UCIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKHX
SBJICHUN U HEOOXOaUMble (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHHs O€30MacHOCTH INMpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3/10pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTUYECKOT0 MOBEJICHMS B OKpYXKarlleil cpee;
NOHMMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl palMOHAJIBHOTO TPUPOIOIOIB30BAHUS

11

OnelT  mOMCKa, MpeoOpa3oBaHHUS W NpPEACTaBieHUs UHGOpMaLUU
¢u3nyeckoro - colepkKaHMs €  MCIIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUN
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
O ®U3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

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

PaBHOoMepHOe u HepaBHOMepHOe maBmkeHue. CpenmHssi ckopoct. Dopmyna s
1.2  BelYMCIIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(f)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

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

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl U MPOEKLUUH NIEPEMELIEHUs, TPOCKIUU CKOPOCTH U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIOHWHN YCKOPCHUA, POCKIUN CKOPOCTH,
MpoeKIru ICPpEeMCHICHUA, KOOPAUWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmysbl, omuchBaKolMe CBOOOJAHOE NaJCHHE Tela IO
15 | BEPTHKAmA (IBW>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJISl POEKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MMaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBMKEHHS TeJia 0 OKPYXHOCTH. HarnpaBienue ckopocT.
1.6 ®opmynia I BBIYUCIEHUS CKOPOCTHM Yepe3 pPaauyCc OKPY)KHOCTH U MEPUOJ
oOpareHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyra /17151 BBIYUCICHHS] YCKOPEHUS:

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

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexTopHas puzmueckas BenuanHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorii 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrtsue ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
TpeHue MOKOsI M TpEeHHWE CKOJbKeHHsA. PopMyiia JUisl BBIYMCICHUS MOIYJSL CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p =M
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH ynpyrou aedopmaruu
(3akoH I'yka):
113 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia A5 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3H IoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

Ieperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynbe cucremsl ten. U3sMenenne nmnyibca. MMITynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA U1l 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckasi MOIITHOCTb:

=24
I

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

2
E M
2
Teopema o knHeTHUeCcKOU dHeprun. Popmyria i BBIYUCICHUS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

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

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHNYECKOW SHEPTUU IIPU HAJTMYUU CUIIBI TPEHHUSL.

1.20

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




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510Kku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOIO TEJa:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KUIKOCTH.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAEIICHHS BBITAIKUBAIOIIECH CUJIbL, AEHCTBYOLIECH
HAa TeJo, MOTPYXEHHOE B KHUAKOCTh WU Ia3:

Fap =PEV

Ycnosue ninaBanus Tena. [lnaBanue CYAOB U BO3AYXOIIAaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIEOaHUI:
1

"I."I:?

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

1.26

3aryxaromue konebanus. BelnyxxneHnble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [IpoosibHbIC U TIOTIEPEYHbBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  Iepuoja  KojeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojleObaHuil Mpy>KMHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C TIOMONIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIOIICH B MPYKWUHE, OT CTEHCHHW Ae()OpMaluud MPYXKUHBL,
YCKOpEeHUsl OpyCKa OT yria HAaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KoJeOaHMid
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHS
pbl4ara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUSA C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUKCHHME JKUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NaBJICHUS HA YKHUBOU
OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHUE,
CeliCMHYECKHe BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYMKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETP, NOAIIHNITHUKY, PAKEThI, PbIYar, MOIBMKHBIA Y HEMOBIKHBIH

1.31 O6noku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAIONINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBO/IA, THAPABINYECKHIA ITpecc, MaHOMETP, OapoMeTp, BBICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenn  TBEPAOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSHUMA  BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe TETIa

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

' BbpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe U KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 Buytpennsist sneprus. Pabota u teruionepenaya Kak crocoObl HN3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teruonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUEeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y AenbHas TeIUIOEMKOCTb:

2% o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOro OalaHca:

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHaeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAIIM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 0]
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHusl TOILIUBA: (| =
' Q/m
2.14  TTpuninunsl pabotsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens
Ipaxmuyeckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO OmymieH HArpeThlid IWIMHIP, KOJMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' WIMHIPOM, TI0CJI€ OMYCKaHHs €ro B BOAY KOMHATHOW TEeMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbI MpPH PA3IMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHAa WpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOABI; MpoIecca UCTIapeHHs
Quzuueckue s61eHUsl 8 NPupode. TTIOBEPXHOCTHOE HATSDKCHUE M KANTUJUIIPHBIC SBICHUS
2.16 B mpupone, Kpuctaisl B mnpupozae, uziaydenue CoiiHIa, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pazoBaHUE POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmeéa: KanWUISAPbl, TPUMEPHl HCIOJIb30BAaHUS KPHCTAIUIOB,
2.17 | KWAKOCTHBIA TEPMOMETp, MATYHK TEMIIEPATyphl, TEPMOC, CUCTEMAa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, TBUTATEIL BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmnektpuzanus ten. /IBa BUAa ANEKTPUUECKUX 3apsI0B
3.2  BzammoneiicTBre 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
3.4 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYMEPIIO3UITNH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn osnekTtpuyeckux 3apsgoB. [leiicTBue  anekTpudyeckoro TONsS  Ha
' aNeKTpUudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=q/t,U=A/
37 DNEKTPUYECKOE COMTPOTUBIICHHE. Y ACIBHOE JICKTPHUECKOES CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpuyeckoi nernm: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O CONIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe 1noJje NOCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM
3.15  Omsrrer @apanes. SABneHue aneKTpoMaranTHON HHAYKIuu. [Ipasuio Jlenma
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, IUIOMIAJAM €r0 IOMEPEYHOr0 CEYEeHUS U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBmia IS DJICKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEIOBATEIHHOM
COCIMHEHUU TPOBOJHUKOB, TpaBWIa JJIS CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napauieTbHOM COETMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IMOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUTs )KU3HU Ha 3emIie, OJISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHUK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, AIEKTPOMATHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIe BOHEIL. [lIKkana aneKTpoMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 Jlunza. Xox myueit B nuH3e. POKyCHOE paccTOsiHUE JUH3BL. ONTHYECKas CUIa JTMH3BI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuOopsI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil Cuiibl coOuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA




cobuparomield JUH3bI (10 CBOWMCTBY PaBEHCTBA pa3MEpOB NpeAMEeTa M H300pakeHus,
KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeJIoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOIYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS BYX CIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUSI CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION»

Dusuueckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHLIa u .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onsitel Pezepdopna mo paccesnuto anbda-vactui. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOrO siipa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX sIep
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMsI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIN PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOaKTUBHOE M3IYyYCHHUE MPUPOHBIX MUHEPAIOB, JCHCTBHE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA DHEPICTHUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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