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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTelbHON MPOTpaMMbl, PEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB  O0YYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pPe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (1o Kjaccam), IpeuiaraeT NpUMEpPHYIO MOCIIE0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMel 10 y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, NPEIOoCTaBiIseT Hauboliee sICHbIE
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmu n3ydenust Gu3uKy Ha YIITyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHHSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKU AJI1 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

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

¢opMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY M3y4yeHUIO (U3UKH Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4u:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

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

OCBOEHHUE METOJIOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOUINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUIIOTE3HI U MPEAarath dKCIEPUMEHTATbHBIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKHU, HHTEPIPETAHS U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha uzyuenue ¢usuku (yriyOnaéHHbIA ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuiel ¢Gu3nyecKkux BETUYHH.
N3mepenne @u3anyeckux BeIUYMH. OTaloHbl. Puszndeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eqnHHI B equHUIBI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C MTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckue, TENIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UeHbl JeJIeHUS MIKalIbl U3MEPUTEILHOTO pUodopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JBrkenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnumyeckux) Tell. B3auMoOCBs3bp MEXK]y CBOWCTBAMH BEHIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHOoe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padukm 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OO0mue
HNOHATHA 00 OTHOCUTENIBHOCTH JBHXKeHUs. CIOXKEeHHe CKOpOoCTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
W3MEHEHHsS] CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
MOCTynaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemiecTBa. CBsi3b IIJIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuibl ¢ MOMOIIBI0 AUHAMOMETpA. SIBIEHUE TATOTEHUS M CHIIA
TsokecTr. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKONBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CuJl, HalpaBJIEHHBIX 110 OJTHOM IPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

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

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTEH 1 ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHHS  KUJAKOCTU  OT  IJIIyOWHBI  TMOTPY>KEHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOABEME TPY30B MPU TTOMOIIH
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

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



Mopnenn TBEPIOTO, KHAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEW U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3p TeMmeparypbl CO CPEIHEH KHHETHUYECKOW JHEpruei
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TEeIIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMS, W3IyyeHue. Buael Temonepeaayn B OPUPOJAE M TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(HEPHOTO
naBJjeHUA. HachlleHHBIN 1 HEHACBIIIEHHBIN Map. BiaxxHOCTH BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U NPEBPAILLCHHS SHEPTHMM B MEXAHUYECKUX M TEIIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

W3MeHeHne naaBiieHUs ra3a MpU HU3MEHEHHMH OOBEMa M HArpeBaHUM WM
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Buns! Teruionepenayn.

OxJnax/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELLECTB.

HaOmronenune kuneuus.



Habnrogenue nocTosHCcTBa TEMIEPATYPHI PH IJIABICHUU.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TeMiiepaTyphl IPU HOMOLIH KUJKOCTHOTO TEPMOMETpPA U AaTUYHKa
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenre AaBlIeHUs BO3yXa B OaJUIOHE LIITPULIA.

HccnenoBanve 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[TpoBepka runoresbl JMHEWHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

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

HccnenoBanue sBIEHUS TEIIO0OMEHA ITPU CMEIIMBAHUH XOJIOJHON U ropsyei
BOJBI.

Omnpenenenre KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIJI00OMEHE C
HArpeThIM METAJNIMYECKUM LIMITUHIPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca MCapeHHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH siiekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOIHHKHM, HHMAIEKTPUKH M IOJIYNPOBOJHHUKH. 3aKOH
COXPaHEHUS IEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOE HaNpsHKEHUE. AMIIEpMETp
Y BOJIETMETP B LIEMH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE POBOAHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. DJIC B eny NOCTOSIHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

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

[TocTtostHHBIE MarHuThL. B3anmMoaencTBME NOCTOSHHBIX MATHUTOB. MarHutHoe
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
Cuna Amnepa u onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

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

Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3Mepenune 37eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopaennupoBaHue HEBO3MOKHOCTH PAa3AEIEHUS IMOJ0COB MAarHUTA.

MoaennpoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, IIPOTEKAOLIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

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

Omnpenenenue yIeapHOr0 CONPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HAa OMa T MOJHOM LEMN.

N3ydeHue BOJbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO TMOJISl MOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIbI M HalpaBi€HUS TOKA B KATyLIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl 31€KTPOIBUTATENS.

N3mepenne KII/I anextpoaBurareabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBwxkeHue. MarepuanbHas Touyka. CrocoObl omucaHUs
MEXaHUYECKOTO JABWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEIMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acTOoTa OOpalieHus MpYU paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIE€MCTBYIOIIASA CHIIA.

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

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

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbAX, AHTHUKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BU>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanbHON TOUkH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenue umnyisca. IMnynbe cuiibl. Ypyroe u Heynpyroe
B3aUMOJCUCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHUYECKOU YHEPTUH.

Hemoncmpauyuu.



HabnrogeHue MexaHM4ecKOro ABWKEHUS Tela OTHOCHUTEIBHO Ppa3HbIX TeEI
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJTMHENHOTO IBUYKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKHU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

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

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa [P YIPYTOM B3aHUMOJEHCTBUU.

HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHE 3HEPTUHU TP ABHXKEHUM TeJ1a IO JCHCTBUEM MIPYKHUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa W JAJBHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpelHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IaprKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTUM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON OBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUMTyja. ['apMoHuYeckue KojebaHus. 3aryxaromiye KoyeOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEpepeHIus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne koneGanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHue 4acToThl U Meproa KojieOaHUN NPy KUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHui rpy3a, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephepeHIns U AUPPAKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(HEPEHIIMU U AUPPAKIIUHU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
c(hOpPMHUPOBAHHBIX 3EPKAJTIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxkeHue cBerta.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHud, CHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHdeckas cHcTeMa
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpayuu.

IIpsamonuHeHOe pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIBIO JIUH3.

[Tpunuun aevictBus GoroanmnapaTa, MUKPOCKOIIA U TEIECKOIIA.

Mopens rina3sa.

Paznoxenue 6e1oro cBera B CIEKTP.



[Toyuenue 6emoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3y4yeHue cBONCTB N300pa’keHUs B MIIOCKOM 3epKalie.

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

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHeWdaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHBIX sifep. [[elcTBue paanoaKTUBHBIX
M3JIy4YCHUH HA )KUBBIC OPraHU3MBbl. 3alIMTa OT PAJIUOAKTUBHOTO U3JIYyUCHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0OBOTO U MAacCOBOrO YMCEIN.
OHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIoTUYecKue MpooOIeMbl SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4EHUS U TTOTJIOIICHHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAOIINI MOIYJh TIPEAHA3HAYECH I CUCTeMAaTH3allun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpormecce wu3ydeHHss AAaHHOTO MOIYJSI PEATU3YIOTCS M IMOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3UYEeCKUX 3HAHWM, HUCCIEAOBATEIIbCKUE JCUCTBUS (BBIIBIKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM OCBOEHUS MOJIYJSL SIBIAECTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHne 3aaad, OTHOCSIIMXCS K Pa3IMYHBIM pa3iellaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHMSI MCCIICIOBAHMS, BEIOOpA 1 000CHOBAHHUS METOJIa H3MEPEHUS BEIMYUNH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyuenus GuU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAy4YyHOM JHO003HATENBHOCTH, HMHTEpPECa K HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, Ba)XXHOCTH MpaBWil O€30MaCHOrO0 TIOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIEKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TaKOTr'O e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTHUYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAllMsd HAa TMPUMEHEHHE (PU3NYECKHX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

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

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUN, YMEHMH (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYHO Cpeny,
BO3MOXKHBIX [NI00ABHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHMs pOrpaMMBbI O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomierocsi OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbBIE ACHCTBHUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aefcTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JIeNaTh BBIBOJLI C HCIIOJb30BAHUEM JIETYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

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

OIICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MPOTHO3UPOBATH BOZMOXKHOE JaJIbHENIIIee Pa3BUTHE (PU3MUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OPMAILIHUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYHO  (opMy  MpelncTaBiICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJaeMOW TEMbI M BBICKA3bIBATh
UJEM, HALICJICHHbIE HAa pELICHUE 3a/Jadyd U NOJAJep>KaHHe OJaroenareIbHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIWAJIOTa,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



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

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

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pENICHUS (U3NUECKOW 3aJavd WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluy U TIpejiarath riaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTr0 HCCIEAOBAaHUS WIIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHUKY JIPYTOTO.

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

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:



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

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE JBWKEHUE, WHEpUUs,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMM B KUBOM U HEKHMBOMW MPUPOJE, NEUCTBUE CUJ TSKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHue PbIO, pblYary B TEJIE YeOBEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBJICHMI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
bu3nUecKkue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A )KUIKOCTH, BHITAIKMBAIOIIAS CHJIA, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUs W EeAWHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMoil), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAXKECHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PEeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATH (PU3NUYECKHE SBJICHHMS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYEHUU (PU3NYECKUX BEJIMYUH, MIPU ATOM BbIOUpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemaTth pacuéTHble 3a1auu (B 2—3 JEHCTBUA) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUYECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
O00OCHOBBIBaTh BBIOOp METO/AA pEIICHHS 3aJadd, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3MepHOCTh (GU3HUECKONU BETMYUHBI, TOJTYICHHOU MPHU PEIICHNHN 3a/1a4H;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTH TIPH MTOMOIIN (PU3HIECKIX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCJICIOBAaHMSI  PAClo3HaBaTh  IPOBEPsieMOE  MPEANONIOKEeHHe  (THUIOoTEe3y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHUIO (DU3UICCKUX SBICHUN WM (PU3NUECKHUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIIMH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, JACHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHUE (THUIIOTE3y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAAa M3MEpEHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

MIPOBOJIUTH HECJIOKHBIE DKCIIEPUMEHTATILHBIE WCCICAOBAHUS 3aBUCHUMOCTEH
bU3MYeCKUX BEIWYWH (3aBHCHMOCTH MYyTH PAaBHOMEPHO JBIDKYIIETOCS Teina OT
BPEMEHHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXKEHUS OT CHJIbBI HOPMAaJbHOTO
JIaBJIEHUs1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAAN CONPUKOCHOBEHHMS TE€JI, CHIIbl YIIPYTOCTH OT YIJIMHEHHUS MPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUH TJIaBaHUs TEJN, YCIOBUM paBHOBECHSI pblyara u OJIOKOB):
COBMECTHO € yuuteneM GOpMYIUpOBaTh 3aJadyy M TUINOTE3y HCCIEIOBaHUS,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

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

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THUIAPABIMYECKUN TIpecc, CHUQOH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB INpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMICTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIJICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUsS, CIPABOUYHBIE MaTEpHallbl, pECYpPChl CETH
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUYECKOTO COJAEPKAHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K koHI11y 00yueHus ¢ 8 knacce npeIMETHbIE PE3YJIbTAThI HA YTI1yOJI€HHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIICHHBIA W HEHACBHINICHHBIA Map, CHOCOOBI M3MEHEHHS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHnN y4eOHbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyYEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IPOBOJTHUK C TOKOM) 10 ONMHUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHbIE SIBICHHUS B MPUPOJE, KPUCTAUIBI B Npupojae, uznydenue CounHiia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJtoCcOB, pOJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TPU STOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINHKCHIBAaTh M3Y4YCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATYpPa, BHYTPEHHSISI SHEPT s, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IJIABJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHuUs, yJelbHAas TEIUIOTa CropaHusl TOIJIUBA,
KOO (PUIIMEHT TMOJIe3HOT0 JEWCTBHUSI TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMBIX BEJIWYUH, MX O0O03HAYEHUS W E€AUHHUIBI (U3UUYECKUX BEIMYMH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, NpUHIUIT CyNIEPIIO3UIIUM dJICKTPUUYECKUX MOJIeH, 3akoH Oma ISl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma s nmonHo uenw, 3akoH J[xoynsa-Jlenua,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

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

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IMEMOYKY PpacCyKJICHUM C OIIOpOM Ha U3YyYEHHBIE CBOWCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BAHUEM 3aKOHOB M (HOPMYJ, CBSA3BIBAIOMUX (U3UYECKUE BEITUYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJb30BaTh CIPABOYHbIC JaHHBIE, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCTOJIb30BaTh IrpaduuecKue METOAbl PEIICHUs 3ajiad, MPOBOJIUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPo0OJIEMbl, KOTOPHIE MOKHO PEIITUTh IIPHU MOMOIITH (PHU3UIECKUX
METO/IOB, W TMpeJyiaraTb OPUEHTUPOBOYHBIN CIMOCOO pEIIeHHsl, B OMHCAHUHU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEHHUE  (TUIIOTE3Y),
MHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTar;



IPOBOAUTH OMBITHI MO HAOMIOAECHUIO (PU3UUECKHUX SBICHUN MM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphl >KUAKOCTH M IJIOWAAM €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (hOpMYJIMPOBATh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpEHUs (PU3NUECKUX BEJIUUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METO/a U3MEpPEHUs, (DUKCUPOBATH IMMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBIICHUS BO3AyXa OT €ro o0béMa W HarpeBaHHs WU
OXJIAKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
HOTIEPEYHOT0 CEYEHMS U YJIIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HMCCIIEIOBAaHHE, CAMOCTOSITEIbHO  COOMpaTh
OKCMIEPUMEHTATIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOIoaTh mMpaBmiia Oe30macHOro Tpyna mnpu padboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLIECCOB € ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMET, TapoBasi TypOrHa, aMIIEpPMETP, BOJILTMETD,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTEIH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AJIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHHUS O CBOMCTBAX
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETpP, JBUIareilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NpUOOPOB U
TEXHOJIOTMUYECKUX MPOIECCOB IIPU PEIICHUN YUEOHO-IPAKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
Oe3omacHOCTH IpU OOpallleHuu ¢ NpuOopaMu M TEXHUUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBbHO (OPMYJIHPYSI TOMCKOBBIH 3aIIPOC, HA OCHOBE UMEIOLIUXCS 3HAHUN
U CPaBHEHUS JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIPABOUYHbIE MAaTEpHAIIbl, PECYpPChl CETH
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEOBAHUN (PU3NYECKUX IMPOILIECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B 1€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSIBISAS  TOTOBHOCTh  pa3pelliarh
KOH(DIJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npenMeTHBIC Pe3yJIbTAThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTh U TEPETPY3KH, IEHTP THKECTH, MEXaHWYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



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

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JBW)KEHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeEI,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE IBMKEHHME (PAacCIpOCTpaHEHHE U OTPaKEHHE
3ByKa, uHTEepdepeHus u qudpakiys BOJIH), NPIMOJUHEHMHOE PacnpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (pU3MUECKHE SBJIEHUS B MPHUPOJE: MPUIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME  KHMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NeiCTBUE BUIAUMOTO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO HW3Iy4YEHUH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICIJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SIBICHH;

OIKCHIBaTh M3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MepeMEelIeHHuEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KUHETUYECKasi DHEPIus, IOJIHAs MEXaHWYeCcKas HHEprus, MepuoJ M YacToTa
KoJIe0aHul, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBE€Ta, IOKa3aTelb MPEJTOMIICHHUS
CpeIibl), IPU OMUCAHUH MIPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOTIB3YEMBIX
BEJIMYMH, UX 0003HAYECHUS U €AUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BETMYHUHY C APYTUMHU BEIUYUHAMHU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIMYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SABIICHUS U MTPOLIECCHI, UCTIONb3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXPaHEHHUSl MMITYJIbCa, TEOPEMY O KHHETHYECKOW SHEpruu, 3akoH ['yka, 3akoH
bepHymin, 3aKOHBI OTpaKEHUSI M MPETOMIICHHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3anyaTth CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €TI0 MAaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIH PEaTbHBIX OOBEKTOB, MPOILIECCOB M SBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKHE MOJENIH I OOBACHEHUs
(u3NYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3aa4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalldidi MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHBIX 3HaYCHUM (U3NYECKUX BEJIWYUH, MPU 3TOM BBIOUPATH aJ€KBATHYIO
(GU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOMCTBA (pU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 MU3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOINE WU U30BITOYHBIC TaHHBIE,
00OCHOBBIBaTh BBIOOp METO/A pEIICHUs 3a/JadyH, WCIOIb30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/IbI PeIlIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOOPa30BaHUsI U PACUETHI,
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAYeHHUs (PU3MYEeCKOW BETUYMHBI |
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pEIIeHUs, B OMNHUCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OLICHWBATh MPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIICIOBAHMUS, HHTEPIIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTh MEpHOJa KOJEOaHWM MPYKHUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pa)kKeHMs B IUIOCKOM 3€pKajie U CBOICTB
U300paXkeHusl IpeaMeTa B coOMparoleil JuH3e, HAOIIOACHHE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BBIBOBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeIHee 3HaYCHUE U3MEPSEMON BETMUUHBI M OTIPEIEIISiS MOTPEITHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
NaJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasATHUKOB, (DOKYCHOE paccTOsHHE coOuparome JuH3bI U eé
ONTUYECKass CHJIa, PaJUOAKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppOoBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIC PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH O€3
HAYaJIbHOM CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoJieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsT CBOOOJHOIrO NaJeHHUs, HCCIIEJOBaHHE
W3MCHEHHUSI BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTbH yTJia
OTpa)XEHUs CBETA OT yIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAHNUE TPEKOB: U3MEPEHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY MYyTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUTIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSATEIHHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BMJE TaOMuL M rpaUKOB, OLEHUBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaaTh mpaBuia 0e30MacHOro Tpyda mpu padboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYMKU MOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiibcoHa), MCIONIb3ysh 3HAHUS O CBOMCTBax
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHU B IJIOCKOM 3€pKajie U coOMparomien J1H3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYULIECTBJISTh MOUCK MH(pOpMAu (pU3NYECKOro cosiepkanus B UHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX MCTOYHHMKOB (PU3MYECKOrO COJAEPXKAHUS, IMyOJIMYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUHHBIM aIapar H3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHE IMpe3eHTaleil ¢ yd€Tom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelIECTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY 1B
6.1 ‘ [ToBTOpHUTENBHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM i MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Uroro no pazaeny 5)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

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

3.1

DIIeKTPOMArHUTHOE MOJIE U
SJICKTPOMArdMuTHBIC BOJIHBI

Hroro no pasneny

6

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP




Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

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







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne T Hara uudposbie
eMa ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 dusuka — HayKa o Ipupoze. AsneHus 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Metoy psiioB”
Metoael HayuHOro no3Hanusa. Onucanue
7 (u3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

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




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

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

11

12

13

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

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

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe asrxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npsMOTUHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

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

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

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

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

25 "Mexanuka. PaBHOMepHOE
MpsIMOJIUHEIHOE ABMKEeHHE"

26 SIBnenue nHepuuu. 3aKOH HHEPLIUU
B3aumoeiicTBre T Kak MpHYuHA

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

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPOTO Tea"




31

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

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHEHHAs IOTHOCTh

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

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

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

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

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [lunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUS CKOPOCTH TPU
B3auMoaercTeuu tei"

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

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




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIIa

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

45

Pemrenue 3agad mo reme
"B3anmopencreue tei1. CUiinl B
MmexaHuke"

46

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

47

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

48

49

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

KonTponbHas pabota mo Teme
"B3zanmonenicTBue Tema"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJIICHUS TBEpI0TO Tesa'"

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




JlaBneHue XKUAKOCTEH U ra3oB. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil mapamoke

57 VYpoxk-nipoekt "M3yyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMi 1 IPUYKHBL e€
CYLIECTBOBaHMS

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

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

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

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

66 BrrtankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

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

69

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

70

71

72

IImaBanme Ten

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

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

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

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

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

76

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

77

78

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

Mexanunueckasi pabota




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIIbl TSKECTH M CHIIBI TPSHUSI
VYpok-uccnenoBanue "PacyéT MOIHOCTH,

82 pa3BUBaeMOM IpU MOABEME 110
nectHuue"

83 [IpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HN3yuenue

85 MIpaBWJIa pbryara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3o0510TOC MPAaBUIIO" MEXAHUKHU
Pemenue 3anay no teme "3omnotoe

87 npaBuiIo MexaHuku'" / Becepoccuiickas
MpoBepoyHas pabora
Pemenue 3ana4 no Teme "Pabota cuiibl

88 TSDKECTH M CHJIBI TpeHUS" /
Bcepoccuiickas npoBepouHas pabota
VYpoxk-nipoekt "lIpoexTupoBanue

89 MOJIMCIACTOB C 33JJaHHBIMU
napamerpamu”
VYpoxk-koupepenuus "[IpocTsie

90 MEXaHHU3MBI B OBITY, TEXHHKE, )KUBBIX
opranuzmax"

o1 Koaddunment nonesnoro neicTeus

MMPOCTBIX MCXAaHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexanunyeckas sHeprus. Kunernueckas
U NIOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
mockoctu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOITHOCTh. DHEprus"

97

KonTponbhas padota no teme "Pabora u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekctamu o TeMme
"MexaHn4yeckoe IBIxKeHue"

PaGora c Tekctamu o reme "CtpoeHue
BenlecTna"

100

Pabota ¢ Texcramu o teme "CHiibsl B
npupoae”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHue
TBEPABIX TE, )KUIKOCTEHU U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23



8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tewma ypoxa Bcero Konrpoaririe  Ipakriieckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTbI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
UCKYCCTBEHHBIX aJIMa3oB"
5 CMauuBaHue ¥ KamWIISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbI€ Kbl
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUATIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

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

14

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

15

16

17

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

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

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

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

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




[TapooOpa3oBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenpHas Temiora

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

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

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

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

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEIILHON BIAKHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus ToIMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETIOBBIX ABUraTeNneH

32 [TapoBas TypOuna. JIBUrarenib
BHYTPEHHETO CTOPaHUS

33 KII/] TerioBoro aBuratess

34 Pemenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpysKaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAICHUS

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

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

39 siBNIeHHs. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

40 Onektpu3zanus Ten. J[Ba poaa 3apsiioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

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

43 anekTprdeckoro nois. [TpuHimn
CYMEPIIO3UITUH ICKTPUUECKUX MO

m Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroMma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3aga4d mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsaa’ 1

49 OnekTpuueckuil Tok. lctouHuku 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DIIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopnast pabora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

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

58 3aBUCHUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY nenpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpenenenue 1
YAEIBHOIO CONIPOTHUBIICHUS POBOAHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENbHOE 1

conpoTtuBieHue"




62

Permenne 3agau o reme "3akon Oma"

63

64

65

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

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

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

66

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

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Jy1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHUKOB

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

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

70

JlaGopaTtopHast pabota "Ornpeznenenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

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

74

75

76

Pabota snekTprueckoro Toka. MomHoCTb
ANIEKTPUYECKOTO TOKA

JlaGopaTtopHnas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKa"

3akon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUUYCCKOI'O TOKaA. KOpOTKOC
3aMbIKaHHC

77

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

78

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

79

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

80

81

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

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




Busyanuzanus 1mosist HOCTOSSHHBIX
MarsuToB"

OmneiT OpcTena. MaruuTtHoe 1nose

82 AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTYyIIKU

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cwiia AMniepa u onpeeneHue e
HaIpaBIICHUS

85 Pemenue 3amau no reme "Cuiia Amrnepa u
omnpezeneHue e€ HarpasieHus"
DJEeKTpOIBUTATENb NOCTOSHHOT'O TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUraTeneii B
TEXHUYECKUX YCTPOWCTBAX U HA
TpaHCIIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota
JlaGopatopHas pabota "H3yuenue

89 JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IpUMEHEHHE IeKTpoABUraTenen”

o1 JlabGopaTtopHast pabota "KoHcTpynpoBanue
Y U3y4eHue padoThI AJEKTPOABUTATENS"

92 JlaGopatopHas pabota "U3mepenue KI1/]

SJICKTPOABUT aTeIbHON y'CTaHOBKI/I"




93

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHayKIuK. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amaud mo teMe "3akoH
AJIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna"

Onekrporenepatop. CriocoObl MOTyYeHUS
AIEKTPOIHEPTHU

97

Ypok-koHpepeHus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGnemsbl 3kosoruu. TormmMBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

98

KonTposabHas pabora "DnekTpoMarHuTHbIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermnoBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3auMoJencTaue"

101

Pabora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIE
SBJICHUS U 3JIEKTPOMAarHuTHasi UHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

22.5




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypeni
MexaHnnyeckoe IBUKEHUE.
1 MarepuanpHas Touka. CriocoOsI 1
OIMCAaHUs MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUH C 1
BEKTOPaMH, IPOEKIIMHU BEKTOPOB
4 Panunyc-BekTop MaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"
HepaBHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpexnenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"




PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

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

14

15

16

17

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

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

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

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




YckopeHue cBOOOAHOTO TaICHHMS.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOMHOTO TaIeHUs"

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

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

22 JBUKCHHUSI TeJla, OPOIIICHHOTO IO YTIIIOM
K TOpU30HTY"
Pemenue 3anay no Teme "J[BrkeHue mos

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE TIPH IBUKEHUN
10 OKPYKHOCTH

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

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

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

33 Tperuii 3akon Herotona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau mo teme "Cuina
ynpyroctu"
Jlaboparopuas padota "Vccienopanne

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

37 Cuna tpenus. KoagdummeHT Tpenuns

38 JlaGopatopHnas pabota "Onpexnenenue
KO3 PHIIMEHTA TPEHUS CKOJIbKEHUS"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Ten 10 OKPYKHOCTH TIOJT
JeCTBHEM HECKOIbKUX CHJI

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

42 JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUIISIX. [IBUKCHHE
1oe3ja Ha MarHUTHOM mojymike"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTCHHS

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

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 VYpok-uccnenosanue "Onpenenenue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 Wmnynbsce cuiibl. YIIpyroe u HEYInpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIynbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckast paboTa U MOIIHOCTb

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

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH TeJjla 110 TOPU30HTAIBHON
noBepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBWKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH SHEpIUsia

59

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHU4YeCKOMn

sHeprun"

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

63

KonTponbHas padbota no teme
"B3aumopeiicTBue Tei. 3aKOHbI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: epro/,
4acTOTa, aMILTUTY1a

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

0.5




Jlaboparopnas pabota "Hccrnenoanme

66 3aBUCUMOCTH TIEpHO/ia KoeOaHmit
MIPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpaiienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "l[Iposepka

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

7 MexaHuuyecKre BOJIHBI: IPOJOJIbLHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTMHA
BOJIHBI 1 CKOPOCTH €€ pacipOCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue

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

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

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

79

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

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOTr0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIC BOJIHBI

83

84

85

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

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMarHUTHOU
BOJIHBI

86

DneKTpOMarHuTHas MpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas mozelnb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsamosnHENHOE pacpOCTpaHEHHE
ceta. 3atMeHust ConHua u JIyHel

90 3akoH oTpaxxeHus ceerta. [1mockoe
3epKalo

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

92 npenomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccnenoBanue

93 3aBHCUMOCTH yTJIa MPEJIOMJICHHS OT yIiia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

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

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 Jlun3a, X0 ITy4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiei U pacCeMBaOIICH JTNH3




VYpoxk-koupepenuus "[IpuHuun

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

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

102 OmnsiTel HetoToHa. Croxenue
CIIEKTpPAJIbHBIX IIBETOB. Jluicriepcus cBeta
Ypoxk-nipaktukym "Habmronenue u

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

104 Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
IToctynatel bopa. Moneins aroma bopa.

105 HcnyckaHnne u morjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHe4arTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

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

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

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

113

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

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl M DHEPTUHU

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

116

Peakuu cunTe3a U qeneHus saep.
Nctounuku sHeprun ConHua u 3837

117

118

119

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

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

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

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe IBUKeHue"

121

122

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

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




JlaboparopHbie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 Jlaboparopubie pabOTHI 110 TEME
"B3aumonencrBue Tea"

125 JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

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

127 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3a1a4 1o reme "BiaxxHocTh"
Pemrenne pacueTHBIX M KAYECTBEHHBIX

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

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

130 3ama4 o teme "KI1J]
3JIEKTPOYCTAaHOBOK"

131 JlabopaTtopnsie paboThI 110 TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseTOBbIE gBIIEHUS"

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

134 Pabora ¢ Texcramu o teme "Kosebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

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

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SBJICHHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YYCHHBIX (U3MYECKHX SBICHHHA B
OKpY’KalOIIeM MHpE, B TOM Yncie (GU3NIECKHUE SBICHUS B MIPUPOJIE, IPU
9TOM MEpPEeBOAUTH NPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUN

1.4

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3UUYECKUE SIBJIICHUS, UCIIONIb3YS
¢u3znueckue BENWYMHBI, MpPU OMNHMCAHWU TPABUIBHO TPAKTOBATh
(bu3HYeCKUt CMBICIT UCITOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €TUHUIIBI
(¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JaHHYIO
¢u3MYecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIIECCHI,
WCMOJIb3ysl HM3YYEHHbIE 3aKOHbI, NpPU 3TOM J1aBaTh CJOBECHYIO
(bopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATD (PU3NUECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISIBIISIT IPUYHHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTUYECKHX I1aroB ¢ OMopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA GUINYECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3a7aud B | — 2 NEHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopMybl, CBsI3bIBalONIME (DU3WUYECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUS 33J]aul 3alMChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYINIBI U TPOBOAUTH PACUETHI, HAXOJIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE JIsl pelIeHUs 3ajay, OLEHUBATh PEATMCTUYHOCTD
MOJyYeHHOU (hPU3UYECKON BETMUUHBI

1.8

pacrno3HaBaTh NpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
bu3NYECKUX METOIOB, B OTMCAHUH MCCIIEOBAHUS BBIIEISITH IPOBEPSIEMOe
NpeanoyiokeHne  (TUHoTesy),  pa3iuyaTh W HHTEPIPETHPOBATH




HOJIy‘-ICHHBIfI pe3yiibTaT, HAXOAUTH OIIMOKH B XO0A¢€ o11bITa, ACJIATh BBIBO/bI
I10 €ro pe3yjabTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYCCKUX SIBICHUN WIH
buznuecKux CBOMCTB TeN: (dbopMynupoBarth MpOBEPsIEMbIC
MPEITOJIOKECHHUS, coduparb  yCTaHOBKY W3  HIPEIJIOKEHHOTO
000pyIOBaHus1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

111

BBITIOJIHATh NPSMBIC HM3MEPEHUS C MCIOIb30BAHMEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATH IMOKa3aHHUs MPHOOPOB C Y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOAMTD UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PH3UYECKON BETMUYMHBI OT
JpYyrol € HCIOJb30BAHMEM MPAMBIX HW3MEpPEHUN, Yy4yacTBOBATH B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTaHOBKY U
BBITIONHATh M3MEPEHUS, CIIeAYys NPEIUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIUYUH B BUJE
MPEIJIOKEHHBIX TAOIUI] U TPaQHKOB, JCIATh BBIBOJBI IO pPE3yIbTaTaM
UCCIIE0BAHUS

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, Cleays
IPEJIOKEHHOW MHCTPYKLUMU: MPU BBINOJIHEHUHM H3MEpPEHHH coOuparb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
00opyI0BaHuEM

yKa3blBaTh MPUHLUIBI ASUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB,
XapaKTepu30BaTh MNPUHIMNBI JIEHCTBUA HM3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIUIbIO UX OMUCAHMS, UCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUIN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEPHl  (HAXOAWTh HMHGOpMAIMIO O  MpHUMeEpax)
NPAaKTUYECKOTO HMCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEJIHEBHOM
KHU3HU 1J1s1 obecrieueHus: 6e30MacHOCTH py oOpalleH!u ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpere

OCYIIECTBIISATh OTOOp HMCTOYHHKOB HH(popmanmu B cetn WHTepHET B
COOTBETCTBUU C 3aJJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW M TYyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYE€OHBIX 3aJlaHHi HAayYHOIOIYJISPHYIO
auTeparypy  (pU3MUYECKOro COJepKaHHWs, CIPABOYHBIE MaTepUabl,
pecypcsel cetu HTEepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(opMaruu Gpu3nyecKoro cojepKaHus, B TOM
quciae MyOoJIMYHO JieslaTh KpaTKue COOOILEHHs O pe3ysbTaTrax IMpPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHMM, IpPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYeHHbI NOHATUMHBIN anmapar Kypca (U3UKH, COINpPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALEN

IIpHU BBIIIOJIHCHUHN y‘IG6HBIX IIPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTL 3a BbIIIOJIHCHUEM IIJIaHa I[CﬁCTBPIIZ, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pyHIIbI, BBICTpAaUBATh
KOMMYHUKATHBHOC BBaI/IMOI[efICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXAIOIMIUX

8 KVIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pa3jindaThb ABJICHHUA 11O OIIMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/BI/I‘ICCKOC SABJICHUC

pacrno3HaBaTb MpPOSBIEHUE HW3YYEHHBIX (U3MUYECKUX SBJIICHUH B
OKpYJKalOIIeM MHpE, B TOM 4Yucie GU3NYEeCKUe SIBICHUS B NMPHUPOJIE, MIPH
TOM MEpPEeBOJUTh MPAKTUYECKYI 3aJadyy B Y4eOHYIO, BBIIENATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONMCHIBATh U3YUYEHHbIE CBOICTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCIIONIB3YS
¢usznueckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
($u3nUecKuil CMBICT UCHOJIb3YEMBIX BEIMUYMH, 0003HAYCHUS M €AMHUIIBI
(GU3MUeCKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYTUMH BEIMYHMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUUH

XapaKTEPpHU30BaATh CBOICTBa TCI, (i)I/ISI/I'—ICCKI/Ie SABJICHHUA W TIIPOLECCCHI,

HUCIIOJIB3YslT HU3YYCHHBLIC 3aKOHbI, TIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIIATh
NPUYMHHO-CJIECICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHMe u3 1 — 2
JIOTHYECKHUX IIATOB € MOMOIIBbIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacuy€THblE 3a7a4ud B 2 — 3 JIEMCTBHUS, UCIHOJb3YysS 3aKOHBI U
dbopMyIbl, cBA3BIBaOIIKME (U3MUECKHUE BEIMYMHBI: HA OCHOBE aHaIn3a
YCIIOBUSL 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK




JNAHHBIX JUIA peIIeHHWs 3aJa4yd, BHIOMpATh 3aKOHBI M  (OPMYIIBI,
HeoOXoauMble Ui €€ pEeLIeHUs, NPOBOJUTH pacuéTbl U CpPaBHUBATh
HOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOIIH
(U3NYECKUX METOJOB, HCIIONB3YS OINMCAHHME HCCIECIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJNOKEHUE, OLEHUBATh IPAaBUJIBHOCTh IOpPsIIKa
IIPOBE/ICHUS MCCIIEIOBAHUS, JIeJIaTh BBIBO/IbI

1.9

MPOBOAWTHh ONBITHI 10 HAOMIOACHUIO (U3WYECKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIC
MPENIOJIOKeHUsI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUsI, ONUCHIBATH XOJI OTBITA U JOPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh MpsIMbIe HM3MEPEHUS C HCIOJIb30BAHUEM aHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJTHON (PM3UUECKOM BETUUUHBI OT
JpYrol € HCIOJIB30BAHMEM MPSMBIX M3MEpPEHUM: IIaHUPOBATh
UCclie/IoBaHue, COOMpPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUs, Clexys
NPEUIOKEHHOMY — IIaHy, (UKCHUPOBATh  PE3yJbTaThl  MOJYYCHHOU
3aBHCUMOCTH B BH/I€ TaOJIHII ¥ TPAQHKOB, JIEJIaTh BEIBOBI ITO PE3YJIbTaTaM
WCCIICIOBAHMUS

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHUPOBATh
U3MEpeHHsi, coOupaTh OSKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIeAys
MPEJI0KEHHOW HHCTPYKILMH, U BBIYUCISATH 3HAUEHUE BEJTMUHHBI

coO0JIrOIaTh TIPaBUJIa TEXHUKHU O€30MaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh TMPUHLUINBI JEHCTBUS HM3yYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONUCAHHUsA, UCIIOJIb3Yys 3HAHUS O
cBoOWcTBaX (U3MYECKUX SBICHUH M HeEoOXoaumble (huU3nUecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIE TEXHUYCCKHE yCTpOfICTBa U HU3MCPUTCIILHBIC
HpI/I60pBI o cxeMaM M CXEMaTH4YHbIM PHCYHKAM, COCTABJIATH CXCMBI
SJIICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIBHBIM W MapaUICIIbHBIM
COCAMHCHUECM 3JICMCHTOB, pasjindasa YCJIIOBHBIC 0003HaYCHUS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

OPUBOJIUTH  NpUMEPbl  (HaXOAWTh HWHPOPMAIMI0O O  IPUMEPaAX)
MIPAKTUYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU JUIs1 oOecriedeHnsi 0€e30MacHOCTH MpH oOpallieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM 5KOJIOTHYECKOTO IIOBEJICHUS B OKPYXKAIOLIEN cpelie

1.17

OCYIIECTBIISITh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
NHTepHeT, Ha OCHOBE HMEIOIMIMXCS 3HAHUW W MYTEM CpPaBHEHHS




JOIIOJHHUTCIIbHBIX  HMCTOYHHMKOB  BBIICIIATH I/IH(i)OpMaI_II/IIO, KOoTOpas
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

UCTIOJIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3a/laHUi HAYYHO-TIOMYIISIPHYIO
TuTepaTypy  (QU3MYECKOro COACpKAHWS, CIPABOYHBIC MaTEepPUAIIbI,
pecypcsl cetu HTEpHET; BIIaieTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbIC MHUCBMEHHbIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HWCTOYHUKOB (PUINIECKOTO
COIepXaHWsA, B TOM 4YHCIEe MyOJIWYHO TPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JEATEIBHOCTH, IIPU ITOM T'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATHMHBIA anmapat Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALUEN

1.20

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11

1.2

1.3

14

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJla4aMH, CJIIECJAUTH 32 BBINIOJHECHUEM IUUIaHA ICUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATETbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJICICTBHE, MTPOSBIISASA TOTOBHOCTD pa3pemiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pa3inuyaTh ABJICHMS 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JAaHHOE (PU3NYECKOE SBJICHUE

pacmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXKaroIlleM MUpE, B TOM 4Hclie GU3MUYECKUE SBICHUS B MIPUPOJIE, TpU
9TOM TEpPEeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3MUYECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT UCHOJIb3yEMBIX BEIHUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(¢U3MUeCKyI0 BEIMYMHY C APYTUMH BEIHMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M MPOIECCHI,
UCIIOJIb3YSl H3Y4YEHHBIE 3aKOHBI, IIPM 3TOM JaBaThb CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

OOBSICHATH (PU3UUECKUE MPOIECCHl U CBOICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BBIABIIATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHWe u3 2 — 3
JIOTMYECKUX ILIAroB € MOMOUIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3NYECKUX
SBJICHUH, GPU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7aud (OmMMparomuecss Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCIOBHS 3aJaud 3alKChIBaTh KPaTKOE
YCIIOBUE, BBIABIIATH HEJOCTAIOIIUE WM U30BITOYHBIE JaHHbIE, BHIOUPATDH
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IJISl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IOJIyUEHHOTO 3HA4YEHUsI (PU3NYECKOU
BCJTMYMHBI

pacrio3HaBath MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh MPH TTOMOIIH
(U3NYECKUX METOJIOB, UCIIOJB3Ysl ONUCAHHE HWCCIEJIOBAHMS, BBIICIAThH
NPOBEPSEMOE TPEIIOJIOKEHHE, OICHUBATh IPABUIBHOCTh MOPSIKA
MPOBEJICHUSI  UCCIICJIOBAHMSI, JIENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIIOICHUH U OIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (DU3MYECKUX SBJICHUH WM
(Gu3n4ecKuX CBOWCTB TeN: CaMOCTOSATENBHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pyNOBaHMS, OMMCHIBATH XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

HPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAaYeHHe Hu3MepseMoil BennuMHbl ((POKyCHOE paccTosHHUE
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP crOCOOa H3MEpPEHHS
(u3MepHTETHHOTO MPUOOPA)

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHHUN: IUIAaHUPOBATh HCCIIECJOBAHUE,
CaMOCTOSITENIbHO ~ cOOMpaTh yCTAaHOBKY, (PHUKCHpPOBATh pPE3YIbTaTh
MOJyYeHHOM 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJEC TaOIUIH
rpauKoB, JeJ1aTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

MMpOBOAUTL KOCBCHHBLIC N3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYWH: TUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATDH
HU3MCPCHUA, CIICAYS HpeﬂHO)KCHHOﬁ HUHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJILTATHI C y"-IéTOM 3aJlaHHOH
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

coOJTIIOIaTh TIPaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C JT1ab0opaTOPHBIM
obopynoBaHueM

1.14

pa3janyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PUINUECKUX MOJENei:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOYEUHBIM HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MO/IeJIb aTOMHOTO Sipa




1.15

XapaKTepu30BaTh NPUHIMIBI IEHCTBUA M3YyYCHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONKCAHUS, UCIOJIb3Yys 3HAHUS O
cBOiicTBax (U3MYECKUX SIBICHUH M HeoOXxoaumble (uU3nMUecKue
3aKOHOMEPHOCTHU

1.16

UCII0JIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLECCOB
IpU pElIeHUHd Y4eOHO-TPAKTHUECKUX 3a7ay, ONTUYECKUE CXEMBI IS
MOCTPOCHHUS N300paKEHMH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOANUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  HPHUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (U3NYECKUX 3HAHWHA B TOBCEIHEBHOM
KU3HH U151 oOecrieueHus: 0e30MacHOCTH PU OOpalieHu ¢ MpuOopamMu
TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYKAIOLIEH cpesie

1.18

OCYIIECTBIISATh TIOMCK HH(POpPMAIUU (PU3HMUECKOTO COJCPXKAHUS B CETH
WuTepHeT, caMoCTOSATeNbHO (HOPMYIHPYsI MMOMCKOBBIA 3apoc, HAXOIUTh
IyTH OTIPENIEICHUs JOCTOBEPHOCTH MOyYeHHON MH(POPMALIUK Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JIONOJIHUTEIIBHBIX KICTOYHUKOB

1.19

MCII0JIb30BAaTh NPU BHIIIOJHEHUH y4EOHBIX 33JJaHUI HayYHO-TIONYJISPHYIO
TUTEpaTypy  (PU3NYECKOro  COACPNKAHWS, CIPABOYHBIC MaTEpPUAIIBI,
pecypcsl cetu HTEpHET; BlIaIeTh IPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE
MH(pOpMallMi U3 HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOTO COJEP KAHUS,
yOJIMYHO MPEICTaBIATh PE3YIbTaThl MPOEKTHOM MIIN HCCIIE0BAaTENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb  H3y4YEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro pasjesna (U3MKM M COINpPOBOXKAAThH
BBICTYIIJICHHE IIpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHUKOB

1.21

MIPU  BBITTOJTHEHUH YYE€OHBIX TPOEKTOB W HCCIEMOBAHUN (PU3HMUECKUX
IIPOLIECCOB pacHpeleNsiTh O0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBICHHBIMU 33/1a4aMU, CJICTUTH 32 BBIIIOJHEHUEM IJIaHa ACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIAJ B
JIeATETbHOCTh TPYIIIIHI, BBICTpauBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSBIIS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

pasaesia  JJIeMEHTa
®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHMPA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®dusuka — HayKa o npupoze. SABnenus npuposl. PuznyecKkue

11 ABJICHUSA:  MEXaHWYECKUE,  TEIUIOBBIE,  DJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BenWuyMHBL. M3Mepenne (U3NYECKHX BETUYWH.

1.2 Puznueckue puOOpHI. ITorpemnocts U3MEPEHUM.
Me:xyHaposHas cucTemMa eIMHULL
EcrecTBeHHOHAay4HBIIi ~ METOJ] TO3HAHHS:  HAOIIOJCHHE,

1 13 [IOCTAaHOBKA HAy4YyHOIO BOIIPOCA, BBIABMKEHHE T'MIIOTE3,

OKCIEPUMEHT [0  MPOBEPKE  THUMOTe3,  OOBsICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS

14 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
[TpakTryeckue paboOTHI:
HH#Par###13MepeHne pacCcTosSHUI.

15 ##HPar#H#3mepenne o0bEMa KUIKOCTH U TBEPIIOTO TeNa.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
H##HPar##3mepenue TEMIIEpaTypbl npu ITOMOIIA
JKUJKOCTHOT'O TEPMOMETpA U JaTUUKa TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

###Par#H#CTpoeHre BemiecTBa: aToOMbl M MOJIEKYJbI, HX

2.1 pasmepsl. OTMBITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE
BElIeCTBa
###Par###][Brkenne dvactun BemecTBa. CBsi3b CKOPOCTH
2.2 JIBUKEHHS 4acTULl ¢ TeMIiepatypoil. bBpoyHoBckoe ABukeHue,
nuddy3us
2 53 B3anmosieiicTBre 4acTHIl BelIeCTBA: IPUTSIKEHUE U
' OTTAJIKHBAHUE
HH#H#Par#HH# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHE Ta30B,
24 KUAKOCTEN U TBEPABIX (KpUCTAINIMYECKUX) Tell. B3aumocBs3pb
' MEXJy CBOMCTBaMH BEIIECTB B pasHBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOESHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
2.6 [TpakTuyeckue paboOTHI:




###Par#H##Onenka auamerpa aTroMa METOJOM psioB (¢
ucronb3oBanueM pororpaduii).

HHAPar###O0npIThl MO0 HAOJIOJACHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

#HHHPar###0npITel  TI0  OOHAPY)KCHHMIO  JEHCTBHUSI  CHII
MOJICKYJISIPHOTO TIPUTSIKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanuueckoe ABUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JIBUKCHUE

###Par#H#CropocTs. CpeiHsisi CKOPOCTh IPH HEPABHOMEPHOM
IBUKEHUH. Pacyér myTu v BpeMeHH JBUKCHUS

3.3

SIBnenue nHepuuu. 3akoH UHepLUU. B3aumonelicTBue Ten Kak
IIPUYMHA M3MEHEHUs CKOPOCTH IBMKeHus Tesl. Macca kak
Mepa HHEPTHOCTH Tejla

3.4

3.5

#HH#HPar### Inornocts  BemectBa. CBA3L  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA

Cuna kak XApaKTCPpUCTHUKA B38.I/IMOILGI‘/'ICTBI/I$I TCJI

3.6

Cwuita ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ moMoIIbio
JTUHaMOMeETpa

3.7

3.8

#HHHPar### SIBnenne TAroTeHud u ciiia TsHKkecTtr. Cuiia TSKECTH
Ha JApyrux maHerax. Bec tema. HeBecomocTh

Cuna TPCHUH. TpeHHe CKOJIBKCHUSA U TPCHUC TTOKOA. TpeHI/Ie B
npupoac U TCXHUKE

3.9

##H#Par#H#Crnoxenne cuil, HallpaBJIEHHBIX 110 OAHON MPSAMO.
PaBHOpelcTBYIOIIASA CHIT

3.10

3.11

[TpakTiueckue paboThI:

OrnpezenieHre CKOPOCTH PaBHOMEPHOTO JIBIDKEHUS (IIapuKa B
KHUIKOCTH, MOJEIH DJICKTPUYECKOTO aBTOMOOWISI M Tak
nanee). OnpeneneHne cpeiHeld CKOPOCTH CKOTBKEHHS OpycKa
WY [IapUKa MO0 HAKJIOHHOM IUIOCKOCTH. OrmpeneseHne
IJIOTHOCTU TBEpAOro Tena. OmnbIThl, JIEMOHCTPHUPYIOLIUE
3aBHUCHUMOCTh pacTsikeHHsl (nedopMaiuu) TMPYKUHBI OT
MPUIIOKEHHOMN CHJIBL. OnbITHI, JIEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbKEHHS OT Beca Tella U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH

@usnueckue SBICHUA B IPUPOIE: IPUMEPHI JBUKECHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEXHUBOM INPUPOJIE,
JIEUCTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Tema. CrocoObl yMEHbLICHHS U
YBEJIMYEHUS J1aBICHUs

4.2

4.3

JlaBneHnue ra3a. 3aBHCHMOCTH JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATYPHI

Ilepenavya naBneHus TBEPABIMH TEJAMH, KUIKOCTIMH U
razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHE MAlIUHEI

4.4

3aBUCUMOCTD JTaBJICHUS JKUIKOCTH oT [JTyOUHBI.
I'mapocratuveckuii  mapagokc. CooOmarnmmuecst COCY/IbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

Atmocdepa 3emunm u atmocdepHoe aaBieHue. I[IpuumHBI
CYIIECTBOBAHMS  BO3AYIIHOH oOomouku 3emid. OmbIT
Toppuuemnu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOps

4.6

4.7

Wsmepenne armocheprHoro namienus. [lpuboper st
U3MepeHust aTMOC(epHOTo 1aBICHUS

JleficTBHe XHMIKOCTH M Ta3a Ha MOTrPYXEHHOE B HHUX TeEJO.
BertankuBaroras (apxumMeioBa) cuiia. 3akoH Apxumea

4.8

4.9

4.10

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTudeckue paboThI:

WccnenoBanue 3aBHCMMOCTH Beca Tella B BOJie OT 0OBEMaA
MOTPY)KEHHOW B KUIAKOCTh dYacTh Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE
B JKHJIKOCTb. [IpoBepka HE3aBHCHMMOCTH BBITAJIKUBAOIIECH
CHUJIbI, ICMCTBYIOIIEH HA TEJIO B KUIKOCTH, OT MACCHI TeEJA.
OnBbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAIKHBAIOIIEH
CUIIBI, JCWUCTBYIOIIEH Ha Temo B JKHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUAKOCTh YacTU TeJld U OT IUIOTHOCTH
JKHUJIKOCTH. KoncrpyupoBanue apeometpa 1581071
KOHCTPYHUPOBAHUE JTOJKHU u onpeaeeHue eé
TPYy30HO0ABEMHOCTH

du3nyeckue SBJICHUS B Ipupoac: BIMSAHHC aTMOC(I)epHOl"O
JaBJICHUS Ha )KUBOM OpraHusm, IJIaBaHUEC pLI6

411

TexHuueckue  ycTpoiicTBa:  COOOIIAIOLIUECS  COCYHBI,
YCTPOMCTBO  BOJOIPOBOJA,  THAPABIMYECKUH  TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT M

5.1 Mexannueckasi paborta
5.2 MexaHndeckasi MOIIIHOCTb
53 [TpocTeie MeXaHW3MBI: pbIuar, OJOK, HAKIOHHAS TUIOCKOCTb.

[IpaBuiio paBHOBECHS pblyara




5.4 [TpuMeHeHne paBUiIa PaBHOBECHS pblUara K OJIOKy
«3on0T0€ mpaBuiIO» MexaHUkH. KoadduuueHt mnonesHoro
9.5 neicTBus MexaHu3MoB. lIpocTeie MexaHU3MBI B OBITY U
TEXHHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
58 ITonHass MexaHWuyeckas »JHEprus. 3aKOH W3MEHEHUs U
' COXpaHECHMs MEXaHMYECKON SHEPIUH
[TpakTuyeckue pabOTHI:
###Par#H#Onpenenenne  pabOThl  CHIBI  TPEHUS  IIpU
59 pPaBHOMEPHOM  JIBJKEHHM Te€la 10  TIOPU30HTAIBHOU
' nosepxHoctu. MccnenoBanue yclnoOBHN paBHOBECHS pblyara.
N3mepenne KIIJ[ HakioHHOM 1uiockoctu. M3yueHue 3akoHa
COXpaHEHMsI MEXaHUYECKON SHEPTUU
5.10 dusnyecKue sBJICHUS B IPUPOJIE: PbIYaru B TEJIC YEJI0BEKA
TexHuueckne  yCTpOMCTBA:  pblyar, MOABWXKHBIA U
5.11 HETOABIDKHBIA  OJIOKM, HAKJIOHHAs IIJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasjena  JJIeMEHTa
TEIIJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TeopHUH
6.1 CTpoeHHUs BemiecTBa. Macca U pasmepbl MosieKkya. OMNbIThL,
' MOJITBEP K IAIOIIME OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.2 Mogenu TBEPAOro, *KHUAKOTO U Ta3000pa3HOTO COCTOSIHUNA
' BenlectBa. Kpucrannuueckue u amopHble Tena
6.3 OOBbsicHEHHE CBOWCTB Ta3oB, JKUAKOCTEH M TBEPIBIX TEN Ha
6 ' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CmauuBaHue U KanWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHne U CKaThue
6.6 Temneparypa. CBsi3b TEMIIEpATypPbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUYKEHUS JaCTHIL
6.7 Buytpennsas osneprusi. CrnocoObl HM3MEHEHHUS BHYTpPEHHEH
' SHEPIUu: Temsonepeaaya U CoBeplIeHre padoThI
6.8 Bunael temnonepenauu:  TEIUIONPOBOAHOCTb, KOHBEKLHUSA,

U3ITyYeHUe




6.9

KomunuectBo TemioTel. Y aenbHast TEINIOEMKOCTD BEIIECTBA

TemnnooOMeH U TEIIOBOE PaBHOBECHUCE. ypaBHeHI/Ie TCIIJIOBOTO

6.10
Oananca
6.11 [InaBieHne M OTBepAEBaHHE KPUCTAIUIMUYECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3oBanue u koujaeHcamnus. Vcmapenuwe. Kunenwue.
6.12 VYnaeneHas  TemioTa — mapooOpa3oBaHUS.  3aBUCUMOCTH
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus ToIIMBa. Y IeibHas TEMJI0Ta CrOPAHUS
[Mpuntunsr pabotel TeroBbix asurateneit KITJ[ Temmosoro
6.15 nBurarens. TeroBple IBUTaTeNM M 3alATA OKPYKAOIICH
cpenbl
6.16 3aKOH COXpaHEHUs U TPEBPALICHUS SHEPrUU B TEIJIOBBIX
' npoleccax
[TpakTuueckue paboThI:
#HA#H#Par#H###0ONBITEL 10 OOHAPY)KEHUIO  JIEHUCTBUSL  CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.
HHHPar###ONBITHI o BBIPAILMBAHUIO KPUCTAJUIOB
ITIOBAPEHHOM COJIM WX caxapa.
HHAPar###OnbITEl 10 HAOJIOJACHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
##Par#H#Onpenenenne naBleHUs BO3gyxa B OallioHe
HINPHILIA.
HHHPar###OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JIaBJIEHUS] BO3JyXa OT €ro o0béMa M HarpeBaHUs WM
OXJIAXKICHUS.
6.17 H#H#Par###]IpoBepka runoTe3bl  JMHEHHOW 3aBUCHMOCTHU

JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIEPATYPHI.

###Par###Habmonenne W3MEHEHHMs] BHYTPEHHEH SHEpPTHH
Tela B pe3yJsibTaTe Teryionepeaadn U padoThl BHEIIHUX CHJI.
###Par###ccnenoBanue  SABJICHHWS — TEIJIOOOMEHAa  TIpH
CMEIINBAHUU XOJIOIHOM U TOpsiYel BOJBI.
H##HPar#H#OnpeneneHnue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO
BOJOM MpHU TemIooOMeHe ¢ HarpeTbiM MEeTaNTHYeCKUM
LUJIHH]IPOM.

#HH##Par###OnpenencHue yaenbHOU TETNTIOEMKOCTH BEIIECTRA.
###Par###ccnenoBanue mporecca UCIIapeHus.
###Par###OnpeneneHrue OTHOCUTEIIBHON BIAKHOCTH BO3IyXa.
H##HPar#H#OnpeneneHne yaeapHOM TEMIOTHI IUIABICHUS JIbJA.




du3nyecKkue SBJICHUS B nprupoac: NOBEPXHOCTHOC HATSKCHUC
N KAIIUWJJIAPHBIC SABJICHHUA B IIPUPOAC, KPUCTAJLIbI B ITPUPOIC,

0.18 n3nydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
0o0pa3oBaHuE poChl, TyMaHa, UHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUIsPBL, [IPUMEPBHI
UCIIOJIb30BAHUS  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETP,
6.19 JAT4YUK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPBI, TICUXPOMETpP, IMapoBas TypOWHA, [BUTATEINb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba poja 3IeKTpUUEeCKUX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYMHBI 3aPSI0B M PACCTOSHUS MEX/Y TEJIaMH )
Onektpuueckoe nose. HanpsEHHOCTh 37€KTPUUECKOTO MOJISL.
7.3 [IpyHuMn  cyneprno3uuuu  IEKTpPUYECKUX Moned  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  snekTpuueckux  3apsgoB.  DIEMEHTapHBIH
7.4 anexktpuyeckuil 3apsa. Crtpoenue aroma. IIpoBonHukH H
JUAIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUYECKUM TOK. VYcenosus CYyILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKa. ICTOYHMKN MOCTOSIHHOTO TOKa
77 JlelicTBUSL DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
78 Onektpuueckass  nenb. Cuia  TokKa.  DIEKTPHUUECKOE
' HanpsuKCHUE
79 ConpoTuBi€eHUE TNPOBOJHUKA. YAECIBHOE CONPOTUBIICHUE
' BEIIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
711 [TocnenoBarenpHOE u napajuieIbHOe COETMHEHHE
' HPOBOTHUKOB
712 PabGoTa 1 MOITHOCTH EKTPUUECKOTO TOKA. 3aKoH J[xoyms —
' Jlenna
713 DJeKTpUYecKre Lenu U NOTPEOUTEH AIEKTPUIECKON SHEPTUU
' B ObITYy. KOpoTKO€e 3aMbikaHMe
714 [locTostHHple ~ MarHuTBL. ~ B3anMoneicTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarauTtHoe nojie. MarHuTHoOE 1moJie 3eMJIM U €ro 3Ha4eHHE JJIs

’)KU3HU Ha 3eMie




Oneir Opcrena. MarHuTtHoe MoOJ€ 3JIEKTPUUECKOTO TOKa.

716 [IprMeHeHue JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOrO TIOJISI HAa TPOBOJHUK C TOKOM.
717 DJNeKTpOABUTATENb MOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIoOpTe
718 OnbiTel @apazes. SIBileHUE SJIEKTPOMArHUTHOW WHIYKIIUH.
' [MpaBuio Jlenma
OnektporeHeparop. CrmocoObl TMOTYyYEHUS JJICKTPHUECCKOU
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIIIEMBIX MCTOUYHHKAX
SHEPTUU
[TpakTuyeckune pabOTHI:
OMnBITHI 110 HAOMIOACHUIO AIIEKTPU3ALIUN TNl MHIIYKIIUEH U TIpU
COTPUKOCHOBEHHH.
HccnenoBanue  OEHCTBUS ~ DJEKTPUYECKOTO  MOJS  HA
MPOBOJAHUKH U TUIIEKTPUKHU.
COopka u© mTpoBepka pabOThl  ANEKTPUYECKON  Lenu
MOCTOSITHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u perynupoBaHue HaPsiKEHUSI.
UccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, HIYIIETO Yepe3
pEe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOpPA M HAIPSIKEHUs Ha
pe3ucrope.
OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb SJIEKTPUUECKOIrO
CONPOTUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBIL, IUIOHIAJH
MOTIEPEUHOT0 CEYEHUSI U MaTepHuaa.
790 [IpoBepka  mpaBuia  CIOXKEHUS  HANPsHKEHUH — TIpH

MOCJIeI0BATEIbHOM COEAMHEHNH JIBYX pe3ucTopoB. [IpoBepka
npaBWiia s CUJIBI TOKa IPHU MapajljieIbHOM COEIWHEHUU
pesuctopoB. OmpeneneHne padOThI IEKTPUUYECKOTO TOKa,
uaymero 4yepe3  pesucrop. OrmnpeneneHue  MOILIHOCTU
ANIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIETO YEpeE3
JaMIIOYKy, OT HamnpsbkeHuss Ha Hed. Omnpepenenue KII/]
HarpeBatensd. lccnenoBaHWe MarHUTHOTO B3aWMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3yueHue MarHMTHOTO TOJS
MOCTOSIHHBIX MarHUTOB IPU UX OOBEIWHEHUU U pa3/ICICHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI
B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJI€HUs TOKa B Karymke. M3ydeHue pgeucTBus
MarHMTHOTO I10JIS Ha IPOBOJHUK ¢ TokoM. KoHcTpynpoBanue
U u3ydeHue pabotTel smektpoasBuratens. M3mepenue KIIJI




SJICKTPOABUT aTeIbHOMI YCTaHOBKH. OIMBITHI 1O HCCICIOBAaHUIO
SABJICHUS BHCKTpOMaFHHTHOﬁ HUHAYKOUU: HCCJIICOOBAaHUC
W3MEHEHMI 3HAaUCHUS U HaIpaBJICHHUA HHAYKIIMUOHHOT'O TOKa

@uU3NYECKUE SABJICHUS B MPUPOAE: BIEKTPUUECKUE SIBJIICHUS B
atMocdepe, IMEKTPUUYECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE

721 nosie 3eMiH, Apel( MOoI0COB, POJIb MAarHUTHOIO MOJS JUIs
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHudyeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,

BOJIBTMETpP, PEOCTaT, CUYETYUK JJIEKTPUYECKOM DHEPIuH,

799 JIIEKTPOOCBETUTENBHBIE npudopHl, HarpeBarellbHbIC

' AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE

IIPEIOXPaHUTENH, JJIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KNIACC
Kon
paszena Kon anemenTa [IpoBepsieMble 2IEMEHTHI COAEPKAHUS
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NMPSAMOTMHEHHOE IBHKCHHE
##Par###HepaBHOMepHOE  NpSIMOJIMHEHOE — JIBUXKEHHME.

8.4 CpenHsisi 1 MTHOBEHHasi CKOPOCTh TeJjla NP HEPaBHOMEPHOM
TIBYKEHUH

8.5 YckopeHnue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE

8.6 #H#Par###CBooOoaHoe magenue. OneITel [annnes

3 ###Par###PaBHOMEpHOE IBMKEHNUE 110 OKpYKHOCTH. Ileprnon n

8.7 yactora oOpamenus. JluHelHas W yryioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 #H##Par###1 [puHIMI CYynepHO3UIIAN CHJIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHUs: Ccuia TPEHUS CKOJIBKCHHs, CHIIa
TPEHUS MOKOSI, IPYTUe BUJIbI TPEHUS

8.14 ###Par###Cuna TAXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.

YckopeHnue cBOOOAHOTO MaACHHUS




8.15

JBumxenue 1uiaHer Bokpyr Comnua. IlepBas kocmuueckast
ckopocTb. HeBecoMocTh 1 neperpysku

8.16

8.17

PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

#i##Par###PaBHoBecue TBEPIOro Tella ¢ 3aKPEIUIEHHOW OCBIO
BpaiieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18
8.19

Nmnynbce Tena. M3menenune nmnyibca. IMImynsc cuiibt

3aKoH COXpPaHCHUA UMITYJIbCa

8.20
8.21

#HH#HPar###PeakTUBHOE OBIKEHUE

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TskecTH, ynpyroctd, TpeHus. CBsi3b SHEpruud u
paboThl

8.23

8.24

HOTCHIII/IaJII)HaH 3Hepr1/1$1 TCJa, IIOAHATOIO Haxq HOBerHOCTLIO
3emian

ITorennmanpHas OHCPIusa c)KaTon MPpY>XUHbI

8.25

#H#Par##Kunetnueckas sHeprus. TeopemMa 0 KHHETHUECKON
SHEPruu

8.26

8.27

H#H#Par###3akoH coXpaHeHUs: MEXaHUYECKOM SHEPruu

[IpakTuueckue padbOTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBXKEHHS Opycka WiH
JBWKEHUS IIapUKA MO0 HAKJIOHHOW IiockocTu. OmnpeneneHue
YCKOPEHHUsSI Tella MNP PABHOYCKOPEHHOM JIBHDKEHUHM 10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH TMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIXKEHHH 0€3 HaualbHON CKOPOCTH.
[TpoBepka rumoTe3bl: eciau Mpu PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOUIME  IPOMEXKYTKHM  BpPEMEHU
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHHSI OT
CWJIBI HOpMAaJIbHOTO AaBneHus. Omnpenenenue KoddpuimeHTa
TpeHUsi CKoJibKeHus. OmpeneneHue KECTKOCTH TMPYKUHBI.
Ompenenenne padbOTHl CWJIBI TPEHHUS TP PABHOMEPHOM
JNBIDKEHUH  Tela 10  TOPU3OHTAJIBHOM  TMOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
WCTIOJIb30BaHUEM HETIOJIBUYKHOTO U TTOIBHKHOTO OJIOKOB

8.28

q)HSquCKHe SBJIICHUA B npnpone: HpI/IJ'II/IBI)I H OTJ'II/IBI)I,
nBkeHue miIaHeT COJIHEYHOW CHCTEMbl, PEaKTUBHOE
JBIKEHUE KUBBIX OPTAaHU3MOB

8.29

TexHudeckue yCcTpoMCTBa: CHUIOMETP, JATYMKHU IOJIOKCHUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

9 MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI
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9.1

KonebarenbHoe paBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHU: TIEpUo/J, YacTOTa, aMILIMTY1a

9.2

9.3

MaremMatnueckuii M NpPYKUHHBIM MasTHUKMU. [IpeBpamenue
SHEPIrUu MpHU KoJIeOaTEIIbHOM JIBIKEHUH

3aryxaromue  KojieOaHus.  BbIHy)XJIEeHHbIE  KOJieOaHUSI.
Pe3onanc

9.4

Mexannueckue BoJHBL. CBOMCTBA MEXaHWYECKHUX  BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrnpocTpaHeHusi. MexaHuuecKre BOJIHBI B TBEPAOM TeJIE,
celicMUYeCcKUEe BOJTHBI

9.5
9.6

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

Wndpa3Byk u yiabTpa3ByKk

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTBI u nepuoaa Kose0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl M Mepuoja KoieOaHUM MPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBHUCHUMOCTHU nepuojaa KojeOaHuit
MOJIBELLIEHHOT0 K HUTH Ipy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH IEepHUojAa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHoia KojieOaHu
rpy3a, MOJIBEIIEHHOI0 K HUTH, OT MAaccChl Tpy3a U JKECTKOCTHU
npyxuHsl. I3Mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8

9.9

@u3nyeckue SBJICHUA B MNPUPOAEC: BOCHPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIYHAMH,
9X0

TexHnueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

OIEKTPOMarHuTHOE  TOJIe.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupona cBeta. CKopocTh — CBeTa.
' BonHoBBIe CBO¥iCTBa CBeTa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIBHOTO TenedoHa
105 dusnueckue sBJICHUS B NPUPOJeE: OHOIOTHYECKOe JCHCTBHE
' BUJIMMOTO, YIBTPa(UOIECTOBOTO U PEHTI€HOBCKOTO U3Ty4eHUI
10.6 TexHuueckue ycTpoiicTBa: HCIOIb30BaHUE FJIEKTPOMArHUTHBIX

BOJIH IJIS COTOBOH CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimosnHENHOE PacIPOCTPAaHEHHUE CBETA
11.3 Ortpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. IlomHoe
' BHYTpPEHHEE OTpaKeHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3e
11.6 OnTHueckas cucrema goroanmnapara, MUKPOCKOIIa U TeJIECKOMa
11.7 I'maz kak  onTuueckas  cucrema.  biau3opykoctb U
' NAIbHO30PKOCTh
118 Paznoxxenune Oenoro cera B crektp. Omnbitel HploToHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue padbOTHI:
###Par##lccnenoBanue  3aBUCHUMOCTH  yIJIa  OTPasKEHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
11 ###Par#H#113yuenne xapakTepuCTUK U300pakKeHUS PEMETa B
IJIOCKOM 3€pKaJie.
###Par##lccnenoBanue 3aBUCUMOCTH  yIila HPEIOMIICHUS
CBETOBOI'O JIy4a OT yIja NaJCHHUs Ha TPaHHIE «BO3IYyX —
11.9 CTEKJIO».
##HPar### 1 lonyuenue U300paKeHUH c ITOMOUIBIO
coOuparoIe JTMH3HI.
##HPar###Onpenenenue ¢dokycHOro paccTostHUsA u
ONITUYECKOM CUITBI COOUPAIOIIEH JTHH3BL.
#H#H#Par###OnbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.
##H#Par#H##ONBITEL O BOCHPHUATHIO LIBETAa MPEAMETOB MPU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
®dusnyeckue siBieHUs B npupoje: 3atmenust Connna u JIyHsl,
11.10 1[BeTa TeJ, ONTHYECKUEe sBIeHUs B aTtMocdepe (IBeT Heoda,
pedpakius, pagyra, MUpax)
1111 TexHuyeckue yCTpOWCTBa: OYKH, MEpHUCKOIN, QoToammapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmnswiTel Pesepdopna u mmanerapHas monenb aroma. Monenb
' aroma bopa
12 122 Hcnyckanwe ¥ TIOTJIONICHWE CBeTa aToOMOM. KBaHTHL
' JIuHei4aThie CIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3IIydeHHs
124 Crtpoenue aromHOro sigpa. HykinoHHast MoJienb aTOMHOTO sifipa.

30TO18!




PaguoaxkTtuBHble  mpeBpamieHus. llepmon  mosypacnaga

125
aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U
' MAacCOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakumm cuHTe3a w neneHust spep. VCTOYHWKU SHEpruu
' CosnHiia u 3B€31
12.9 Snepnas sHepretuka. JleiicTBUE paguOaKTUBHBIX HW3JTy4CHUN
' Ha JKMBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habunroienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIYUEHUS.
12.10 HccnenoBanue TpPEeKOB: HM3MEPEHHUE DHEPTUM  YaCTHIIHIIIO
TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOTO (hOHA
Odusnyeckue  SBICHUA B OPUpPOJE:  E€CTECTBEHHBIN
1211 pPaAMOaKTUBHBIN (POH, KOCMHUYECKHE Iy4d, PaJAHMOAKTHBHOE
' W3ITy4eHUe MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTHBHBIX
W3ITy4YeHUN Ha OpraHU3M YeJoBeKa
1212 TexHUYEeCKHEe YCTPOMCTBA: CIEKTPOCKOI, WHIWBHYaTbHBIH

AO3UMETP, KaMEpa Bunscona




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

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYYHOH KapTHHE MUPa; CPOPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3M U IO3HABAEMOCTHU
SABIIGHUW  TPHUPOABI, O PpOJIU  OKCIepUMEeHTa B  (usHKe, O
cuctemooOpasyromiel ponu (UMK B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJOTHH, 00 IBOIMIONUHN (PU3NYECKUX 3HAHUN M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJ€ POCCUICKUX U
3apyO0eKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, O0BSICHECHHE TIPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHuA O BUJIAX MaTepuH (BELIECTBO U IOJE), O JIBUKEHUU KaK CIocode
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONM TEOPUU CTPOCHMUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHUN MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3JInyaTh
SBJICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3NYECKOE SIBIEHUE; YMEHHE paclio3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOLIEM MHUDE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'Ia}ICHI/IC OCHOBaMH ITOHSATHIHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAaHUC HUX IJId PCIICHUA y‘~I€6HI)IX 3aaa4, YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUSA U TIPOLIECCHI,
HCIIOJIb3Ys Q)YHﬂaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHre ONnMChIBaTh M3YYCHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHHUS,
MCTIONB3Ys PU3UIECKUE BETUIHHBI

BrnaneHnue ocHOBaMU METO0B HAyYHOTO MTO3HAHUS ¢ YYETOM COOTIOACHHUS
MpaBmII OE30MaCHOTO TpyAa: HaOMoieHne GU3NIECKUX SBICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTAaHHOTO Habopa 000PY0BAHUS 110 HHCTPYKIIMH, ONTUCHIBATEH X0/ OTBITA 1
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHNEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/'I (1)I/IBI/I‘IeCKI/IX BCIIMYUH:
YMEHHE  IUIAaHUPOBaTh  W3MEPEHHUs, CaMOCTOATEIbHO  coOUpaTth
SKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIUH, BBIYUCIATH 3HAYCHUC
BEJIMYMHBI U AHAJIU3UPOBATH IIOJIYYCHHBIE PE3YJIbTATHI C YYETOM 3aJAHHOU
IIOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;

NPOBEICHUE  HECIOXKHBIX  JKCIICPUMEHTAIBHBIX  HCCIICAOBaHMUIA,
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJIUTH
UCCIICIOBAHHE 110 UHCTPYKITUH, TIPEICTABIIATH MOTyYCHHBIC 3aBUCHMOCTH




¢u3nYecKUX BEIMYMH B BHUAE TaOMUI W TpapuKOB, YUHUTHIBATH
MOTPELIHOCTH, J€1aTh BBIBOJBI 110 PE3y/IbTaTaM UCCIIEI0BAHUS

[ToHnMaHue XapaKTEePHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, aOCOJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHHSI Ta30B, JKUAKOCTEH U
TBEPABIX TEJl, INIAHETApHAs MOJENb aTOMa, HYKJIOHHAs: MOJEIb aTOMHOTO
Apa) U yMEHUE IPUMEHATH UX JJIs1 00BbsACHEHNS (PU3NYECKHX TPOLIECCOB

VYMeHune o0BSCHATH (PU3UUECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMi NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BbIABJIATL [MPUYUHHO-CICACTBCHHBLIC CBIA3M U CTPOUTH
00BsICHEHHE C ONMOpOW HAa M3YyYEHHBIC CBOWCTBA (PU3UUECKHUX SIBICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmeHue pemath pacuéTHbie 3a7auu (Ha 0aze 2 — 3 ypaBHEHUIT ), HCTIONb3YA
3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAIONINE (DU3MUECKIE BETMYMHBI, B YaCTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/la4yM, BBISBIATH HEJIOCTAIOIINE JAHHBIE,
BBIOMpPATh 3aKOHBI U (OpMyIBI, HEOOXOAWMBIE [UIA €€ peleHuUs,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NMPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HAaUeHUS (PU3UUYECKON BETUUYUHBI; YMEHHE
OMpEeNATh Pa3MEPHOCTh (U3UYECKON BENWYHMHBI, MOJYYCHHOH MpH
pEIIeHUH 3aa4n

YMeHne XapakTepru30BaTh NPUHIUIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX
IPOLIECCOB MO UX OMUCAHUIO, UCIIOJIb3Ys 3HAHHSI O CBOMCTBAX (PU3NUECKUX
SBJICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30Bath 3HaHUS 0 PU3NYECKUX SIBICHUSX B MIOBCEJHEBHOM
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKHMMH YCTPOMCTBaAMH, COXpPAaHEHHs 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TOBEACHUS B OKpY’Karollel cpene;
NOHUMaHHEe HEOOXOJAUMOCTH TPUMEHEHUS JIOCTHXKEHUH QU3UKH MU
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIO0I0IB30BAHUS

11

OneiT moucka, mpeoOpa3oBaHus M MpeACTaBiIeHUS HHpOpMaUU
($U3MYeCKOro  CcoIepXKaHWs €  HCIOJIb30BAaHHMEM HMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJOIMI; YMEHHME OLIEHHUBATh JIOCTOBEPHOCTH
NOJy4eHHOM MHPOpPMALMM HAa OCHOBE HUMEIOIIMXCS 3HAHUA W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHHUE MCIOIb30BaTh MPU BHIIOIHEHUH
yueOHbIX 3a/JlaHUil HAYYHO-TIONYJSIPHYIO JIUTEPaTypy (HU3UUYECKOTO
COJIep’KaHusl, CIpPAaBOYHbIE MaTepHalibl, pecypchl cetu WHTepHer;
BJIaJieHre 0a30BbIMHM HaBbIKaMU MpeoOpa3oBaHus HHGOPMAIIUU U3 OJTHOU
3HAaKOBOW CHUCTEMBl B JpYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOILIEHHS HAa OCHOBE HH(pOpPMaLUU U3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JBUKCHUC. MaTepI/IaJ'IBHaﬂ TOYKa. Cucrema OTCuéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBKeHue. Cpenusis ckopocts. Dopmyma s
1.2 Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMIKCHUC. 3aBHCUMOCTh KOOpJZHMHATBI TEjla OT
BPEMCHH B CJIy4a€ paBHOMEPHOTI'O HpHMOHHHeﬁHOFO JABMOKCHUA:

13 (1) =x,+vt

Fpa(bI/IKI/I 3aBUCMUMOCTH OT BPEMCHH I HPOCKOUHU CKOPOCTH, IMPOCKIHNU
nepeMeuICHusd, IMyTH, KOOPAWHATHI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JBHXXCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

| 3] [y

Sl =vy s+ ay=

@opMyIIbl IS IPOEKIUU NIEPEMELEHUS, IPOEKIMU CKOPOCTH U MPOEKIUH YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 -Sx(F)=UOx'f+ﬂx'%.
U_\'('f):l)ﬂ_\'_hﬂj\' £,

a.(f)=canst,

5 5
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I'paduiku 3aBUCHMOCTH OT BpEMEHH I MPOEKIUU YCKOPEHUS, TPOEKIIUU CKOPOCTH,
MIPOCKINN TEPEMELIEHUs, KOOPAWHATBHI INPU PABHOYCKOPEHHOM MNPSIMOJUHEHHOM
JBUKEHUH

CBobGosnnoe mnanenue. dopMyibl, ONHMCHIBAIOIIME CBOOOJAHOE MAJCHUE Tela I10
15 BEPTUKAIH (JABWKEHHME TeJa BHU3 MJIM BBEPX OTHOCUTENIFHO MOBEPXHOCTU 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMHU CKOPOCTH U

KOOpAWHATEI ITPpU CBO6OI[HOM MaaCHWM TCJIa IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HampasiieHrne CKOpOCTH.
1.6 dopmyna JUIsi BBIYHUCICHHUS CKOPOCTH Yepe3 paJAnyC OKPYKHOCTH U TEPHUOJT
oOparieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyra Jij1sl BBIYUCICHUS YCKOPEHUS:

b
=R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIJIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BextopHas ¢puznyeckas BennauHa. CI0KeHUE CHIT
19  SBnenue unepuuu. Ilepssiit 3axoH HeroToHa
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeincreue ten. Tperuit 3akoH Herorona:
1.11 F p _*Fl—>2
Tpenue nokoss U TpeHHe cKoybkeHUs. Popmyna Uisi BBIUMCICHUS] MOJIYJS CHUIIBI
TPEHUSI CKOJIBKEHMSL:
F_=n-N
1.12 p =K
Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou nedopmaruu
(3akon I'yka):
1.13 F=k-Al
1.14  BcemupHOoe TAroT€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyna 175 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

neperpy3ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BETMYUHA.
1.15 D=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyinsce cusl

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTCMBI TCII:
1.16  p=mmU +im,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmya s BEIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx
MeXﬁHI/I‘-IeCKaH MOIITHOCTb:
1.17
=24

y

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJII BBIYMCIICHUSA
KHUHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOH OHEPIUHU. d)opMyJIa JJISA BBIYUCIICHUA HOTCHHH&HBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

MexaHnyeckas SHEeprus:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

ITpocTeie MEXaHU3MBL. «30JI0TOE MIPABUIIO» MEXAHUKH.
1.20  Psmuar. Momenrt cunsl: M - FI.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia U1 BBIYKMCIICHUS NABJICHMS TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH JKUIKOCTH.
dopmyna 71 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna s onpeneneHus BRITAIKUBAOIIEH CUIIbI, AECTBYOIIECH

Ha TCJ10, HOI‘p}/')KéHHOC B XXUJAKOCTH MJIM ras:

Vcaosue nnaBanus teia. [lnaBanue CYZI0B M BO3AYyXOILIaBaAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, IEPUOA U YacToTa Konebanuil. Popmyna,
CBSI3bIBAIOIIAS YACTOTY U NMEPHOJ KOJIeOaHUM:

1.25

1.26

MaremMatnyeckuii W IPYKUHHBIA MasgTHUKU. IIpeBpamieHue »sHeprum Ipu
K0J1€0aTeIHLHOM IBIKEHUHT

3aTYXElIOH_II/IC KoJIeOaHUS. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

MexaHndeckue BOJIHEI. HpO)IOJ'II)HI)Ie N TIONCPCYHBIC BOJIHBEI. JIJ'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHNE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. UHdpa3ByK U ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3Mepenne cpenHell TMJIOTHOCTH BEIIECTBA; APXMMEAOBOM CHIIBIL, KECTKOCTH
MPY>KUHBI; KO3(P(GUIMEHTa TPEHUSI CKOIBKCHHS; pPaOOThl CHUJIBI TPEHUSI, CHIIBI
YOPYTrOCTH; CPEIHEH CKOPOCTH JBIMDXKCHHS OpyCka 1O HAKJIOHHOM TUIOCKOCTH;
YCKOpEHUsI OpyCKa MpU IBMKEHUM MO0 HAKIOHHOW TUIOCKOCTH; YaCTOTBHI M IEpUO/Ia
KojeOaHWii MaTeMaTWYecKOro MAasTHHUKA, 4YacTOThl W Tepuoaa KoseOaHui




NPYKUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha pbluar; padoThl CHIIBI
YIIPYTOCTU TIPH NOABEME TPy3a C IOMOIIBIO HEMOIBIKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH NPH MOIbEME IPy3a C TOMOIIBIO MOJIBIXKHOTO OJI0KA.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOW CHIIBI OT 00BEMa MOTPYXKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHs CKOJBKEHHS OT CHJIBI HOPMalbHOIO MJABICHHS W OT poja
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BOSHUKAOIIEH B IPYKUHE, OT CTETIEHU JIehopMauu
MPYKUHBL, YCKOpEHHsI OpycKa OT yrja HaKJIOHA HaIlPaBISIONIECH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa KOJIeOaHUH TPyKUHHOTO
MasTHHKAa OT MaccChl Tpy3a U KECTKOCTU NMPYKHUHBI; UCCIEAOBAHHE HE3aBUCHMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: IPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOU Y HEKUBOH NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, IBWKeHUE IulaHeT CONMHEYHOM CHCTEMBl, pEaKTUBHOE JIBM)KEHUE KUBBIX

1.30 OpPraHU3MOB, pblYaru B TeJe YeJIOBEeKa, BIMSHUE aTMOCEPHOro aBJIECHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHUE,
CEMCMMUYECKHE BOJIHBI, LIyHAMH, 9XO
Texnuueckue ycmpoucmea: CIOUJIOMETp, ITaTYUKU IOJIOKEHUS, pACCTOSHUSA W
YCKOpPEHUS, JHWHAMOMETp, NOJUIMIIHUKYK, paKeThl, pblYar, MOABWXKHBIA U

131 HEMOJBI)KHBIA OJOKM, HAKJIOHHAs IUIOCKOCTb, HPOCTblE MEXaHU3Mbl B OBITY,

' cooOmIaoNMecss COCy/Abl, YCTPOMCTBO BOJONPOBOAA, THUIPABIMUYECKUI Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, HXOJIOT,
HCIOJIb30BAHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHW A
OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenn TBEPHOTO, OSKUIKOTO W  Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBm>xeHue yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHUS YacTHIl C TEMIIEPATypoOH.

' BpoyHoBckoe nBmxenue, muddysus

2.3  CmauuBaHHe U KaIWUIIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpEeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Paborta u renonepenaya kak criocoObl U3MEHEHUsI BHYTpEHHEN

' SHEPruu

2.7 Bwuasl Teruonepeniayn: TEMIONPOBOAHOCTb, KOHBEKIINS, U3ITyuYeHHE
HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTHL. Y AeinbHas TEMI0EMKOCTD:

*8 o=em(ty-1)
3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX Ipolieccax. Y paBHEHHE TEIJIOBOro OanaHca:

2.9

O +0, +..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcauu. Kurnenue )xuakoctu. Y ienbHas TeroTa napooopasosanus: L = Q/m
2.11 BnaxHOCTH BO3ayXa
[InaBnenue u kpucramnuzanus. M3MeHeHre BHYTPEHHEH SHEPruu Mpu IJIABICHUUA U
KpUCTAJTU3aluu. Y 1eibHasl TeIyIoTa IIaBIeHuUs:
212 0)
- m
513 BHyTpeHHss sHeprusi cropanusi TOIUIMBA. Y AefibHAs TEIIOTa CrOpaHus TOIJINBA: ( =
' Q/m
2.14  Tlpunanuns! padotsl TemtoBbix asurateneii. KI1/] reruioBoro nqeurarens
IIpaxmuueckue pabomol
N3mepenue yaenpHOM TEIUNIOEMKOCTH METATMYECKOr0 IIMJIMHIPA; KOJIMYECTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOW KOMHATHOW TemmepaTyphl (PUKCHPOBAHHOW MacChl, B
515  KOTOpYIO omymeH HarpeThli MUINH/P; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPEThIM
' [WJIAHIPOM, ITOCJIC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEIIBHON
BJIQKHOCTH BO3/yXa; yAEJbHOM TEIIOTHI IIaBJICHU Jbja. VccrnepoBanne n3MeHEHUs
TEMIIEpPaTypbl BOABI TPH PANIMYHBIX YCIOBHSX; SBJICHHUS TEILUIOOOMEHA TIpU
CMEIIMBAHUU XOJIOHOM U TOpsiUYel BOJbI; pOIecca UCTIapEHUS
Qusuueckue a6leHUs 6 npupooe. TIOBEPXHOCTHOE HATSDKEHHE W KaIMJUIIPHBIE
2.16  sBRIeHWS B TpUPOJE, KPUCTALIBI B mpupojae, mainydeHne CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texuuueckue ycmpoticmea. KaNWUISIPbI, MPUMEPbl HCIOJB30BAHUS KPUCTAIIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATIUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOTUJICHHSI IOMOB,
TUTPOMETPBI, TICKHXPOMETP, TTapoBasi TypOMHA, JIBUTATEITh> BHYTPECHHETO CrOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmekrpusanus Ten. JIBa BHIA MIEKTPUICCKUX 3aPSAIOB
3.2 = BsaumopeiicTBue 3apsukeHHBIX Tenl. 3akoH Kymona
3.3 | 3akoH coxpaHEHUs IEKTPUIESCKOTO 3apsiaa
3.4 DnekTpuueckoe mone. Hampspk€HHOCTH — dJeKTpuueckoro mois.  [IpuHiun
' CYTIEPIO3HIINH IIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenmn snexktpudeckux  3apsmoB. JleficTBHe SJEKTpUYECKOTO TONS  HA
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTtossHHBIN BMeKTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsokenue.
l=q/t,U=A/
3.7 DEeKTPUUECKOe CONPOTUBIICHUE. Y AETHHOE IIEKTPUIECKOE CONPOTUBIICHHE:
' R=pl/S
3.8 3akon Oma ms ydactka anektpudeckon nenu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

U=U:I=1+I;R=2.
- - ’,

-

CMelranHbIe COCIUHCHUA MMPOBOAHHUKOB

3.10  PaGota m MoutHOCTH 3J1ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
3.11 0=1 3 Rt
312 OmnbIT OpcTena. MarHuTHOE 10JI€ MPSIMOT0 MPOBOAHMKA C TOKOM. JIMHMM MarHuTHON
' UHIYKLIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MaruuTa. B3anMoeicTBIe MOCTOSTHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpOMarHuTHON HHAYKIUH. [IpaBuiio Jlenma
IIpakmuyeckue pabomul
H3mepenne 31eKTPUIeCKOro COMMPOTUBIICHUS PE3UCTOPA; MOIITHOCTH HIIEKTPUIECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JIAMITOYKa), OT HAIPSDKEHHS Ha KOHIAX MMPOBOIHMKA; 3aBHCUMOCTH COTIPOTHBIICHUS OT
' JUIMHBL ~TIPOBOJHHMKA, TUIOMIAJAM €ro IMOMEPEYHOr0 CEYeHHS W YAEIHHOTO
COIIPOTHUBIICHHUSL.
IIpoBepka mpaBuia A 3JEKTPUUYECKOTO HANPSHKEHUS NpU IOCIEA0BATEIbHOM
COEJMHEHUM TMPOBOAHUKOB; TNpaBWIa Uil CHJIBI 3JEKTPUUYECKOr0 TOKa TpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
3.17  2IeKTpUYECTBO KUBBIX OPraHW3MOB, MATHUTHOE I0JIe 3eMJIH, Jpeii( MOI0COB, POJb
MarHUTHOTO TOJIS JUIs )KU3HU Ha 3emiie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOT, aMIIEPMETp, BOJIBTMETP, PEOCTaT, CUETINK
318 AJIEKTPUUECKOW HHEPTHH, DIIEKTPOOCBETHUTEIBHBIE TPUOOPHI, HarpeBaTeIbHBIE
' AJIEKTPONPUOOPH! (TPUMEpPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JIEKTPOMArHMT,
AJIEKTPOBUraTeNb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa
3.19  DnexrpomarHuTHBIE BOJHEL. [1Ikana 2IeKTpOMarHuTHBIX BOJIH
3.20  JlyueBast Mmozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe cBeTa
3.21  3akxon oTtpaxkeHus cera. [I10ckoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
394 JIunza. Xop myuedt B tnH3e. POKYCHOE paccTOsHUE TMH3bI. ONTHYeCKas CUJla JINH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnrTudeckue Npudopbl




Ipakmuyeckue pabomul

#H##Par###lI3mMepeHne  ONTHYECKON CHJIBI  coOMparolieil  JuH3bI;  (HOKYCHOTO
paccTosiHAsT cOOMparoIIei JIMH3bI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB IMpEaMETa U
n300pakeHMs, KOrJa NpeAMET pAacIoJIOKEH B JBOHHOM (oKyce), MoKa3aTels

3.26  mpeloMJIeCHUs CTEKIIa.
###Par####ccnenoBanue CBOWCTBA W300paXeHUS, IOJYYCHHOTO C ITOMOIIBIO
coOuparoniel JTUH3bI;, U3MCHEHHUST (POKYCHOTO PACCTOSIHHUS JIBYX CJIOXXCHHBIX JIMH3,
3aBUCHMOCTH YTJIa TPEJIOMIICHUsS CBETOBOTO JIyda OT YIJIa MAJCHHUS Ha TPaHUIE
«BO3JIYX — CTEKIIO»
397 Qu3zuueckue sa6neHus 8 npupooe: 3atMmenus Comnna u JIyHbl, IBeTa TeJ, ONTHYECKHE
' ABIICHHS B aTMOcdepe (uBeT HeOa, pedpakius, pamyra, MUPax)
3.28  Texnuueckue ycmpoticmea. 04KH, IEPUCKO, (poToarmapar, ONTUYECKHUE CBETOBOIbI
4 KBAHTOBBGIE ABJIEHUA
41 PanunoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
' pacmaza
4.2 OmnsiTsl Pesepdopaa mo paccesnuto ansa-uactun. [lnanerapaas moaens atoma
4.3 CocraB aToMHOTO0 siipa. M30Tombl
4.4  Ilepuon nomypacmnazaa aTOMHBIX sJIEp
45  SlpepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSA0BOrO U MAaCCOBOTO YHCET
Dusuueckue A61eHUs 8 NpUpPode. €CTECTBECHHBIH PaJMOAKTHBHBIN ()OH, KOCMHYECKHE
4.6  myuu, paAMOAKTUBHOE U3ITyYeHHUE MPUPOIHBIX MUHEPAIOB, IEHCTBUE PAAMOAKTHBHBIX
M3ITy4YeHU Ha OpraHu3M YeJoBeKa
47 Texnuueckue ycmpoticmea. CHEKTPOCKOI, WHIUBUAYAJIBHBIA JJO3UMETP, KaMmepa

BI/IJ'II)COHa, AACPHad SOHEPreTUuKa




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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