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MNOACHUTEJBHASA 3AIINCKA

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

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpEeMSIMXca K Oojee TIIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), npejaraeT IpUMEpHYIO MOCJIEI0BaTEIbHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHNU pabouelt MporpaMMBl 110 y4eOHOMY IIpeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MNPEIOCTaBISIET HauboJee sCHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

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

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBatenbHbBIX opraHusauusix Poccuiickoit denepauuu, peanu3yromux



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

[enun n3zydenust pU3MKU Ha YriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromIMXcsi K HAYYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

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

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

dbopMupoBaHHEe YMEHUU TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHbBIE
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

GopMUpOBaHHE NPEACTABICHUA O pPOJU (PU3MKU i1 DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTH K JalbHEUIIEMY H3y4yeHUI0O (U3UKH Ha
yIi1yOlIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOUINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3BI U Mpeaiiarath dKCIEPUMEHTATbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIETOBaHMsI, aHATTM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIENIaTh BBIBOJIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTI)KCHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



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

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenWYuHBL. PasmepHocTh. EnuHuibl (U3HMYECKUX BEIWYUH.
U3smepenne Quanyueckux BeaUYMH. OTaloHbl. Pusmdeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa mpu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHUMeM. MexayHapoaHas cucteMa eauHull. I[lepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢u3nka u 1pyrue ecTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HAONIOJCHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOroaemMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

Mexanunueckue, TeIUIOBbIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
SABJICHUSL.

dusnyeckue TPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimel.

Omnpenenenue 1EeHbI IEJICHUS IIKAIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenue pacCTosTHUN.

N3mepenue mionaan u oobéMa. MeTo 1 nmajeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MaibIx Ted. MeTon psAaoB.

[IpoBeaeHre wHCCIEAOBAHUSL MO MPOBEPKE THUIMOTE3bl: JATBHOCTh MOJETA
IapuKa, MyrneHHOro rOPU30HTAIBLHO, TEM 0OJIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BellecTBAa.



CrtpoeHue BenecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenue yactull BemiecTBa. CBSI3b CKOPOCTH JABWXKEHHS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumopaeiicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U X aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HabGmronenue sBieHnii, OOBACHAIOMINXCS TPUTSHKCHUEM WU OTTaJIKWBAHUEM
YaCTHUI] BELLIECTBA.

Jlabopamopnwie pabomul u onvimaul.

OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyib30BaHueM (oTorpaduii).

OnbITEl IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE W
HEepaBHOMEpHOE ABWKeHHe. CBOOOIHOE TajJieHWE KaK MpUMEP HEPaBHOMEPHOTO
nerokeHus: ten. CkopocTb. CpenHsss CKOpOCTh HNPH HEPABHOMEPHOM JABUKECHHM.
Pacuér nmytu u BpeMEeHU JBUKEHUS.

['paduku 3aBUCMMOCTEW BENIMYMH, OMHUCHIBAIONIMX JBIKeHHE. OOIIme
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTeW i Tell,
JBWKYIIUXCS MapajieNIbHO.

SlBnenue wuHepIMU. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak INpUYMHA
M3MEHEHHUSI CKOPOCTM JBHXKEHHUs Teil. Macca Kak Mepa HMHEPTHOCTH Tella B
MOCTYNAaTeNbHOM JBMKEHHM. [InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJl B eauHuIle o00béma BemiectBa. CMmecH U CIUIABBHI.
IToBepXHOCTHAs U JIMHEWHAs IUIOTHOCT.

Cuita Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. fIBJICEHHE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuna TpeHUS.
TpeHne CKOJbXKEHUS U TPEHUE IIOKOs, BSA3KOE TpPEHHE. TpeHue B NpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nrogenne MexaHnuecKkoro JIBUKEHUS TeNa.



N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.

HabGnronenue siBIeHUS] HHEPLIMH.

Habnronenne n3MeHeHns: CKOPOCTH MPY B3aUMOJICUCTBUM TEJL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOW.

Jlabopamopuvie pabomul u onvimaul.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Omnpenenenue WIOTHOCTH TBEPIOTO TeNa.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTh pacTsLKeHHS (AedopMariviu)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

OneITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBneHue ra3a. 3aBUCUMOCTb JIaBJIEHUs raza oT o0béma u Temnepatypsl. Ilepenaua
JABJICHUS TBEPIABIMM TENaMH, >KUAKOCTSIMHM UM razamu. 3akoH Ilackais.
[THeBMaTHUECKUE MAIIUHBI.

3aBUCUMOCTh  JABJIICHHMSI  JKUJIKOCTHU  OT  T[JIYyOMHBI  MOTPYXEHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MexaHu3Mbl. Vcnosib30BaHNE BBICOKMX JABJIECHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTrO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 M3MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBHE BOSHUKHOBEHUS BHITAIKHMBAIOIIEH
(apxumenoBoii) cuiibl, moarekanue. [InaBanue ten. Bo3myxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTB JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

['mapaBauyueckuit mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.
Cudon.



3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH HA TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMa MOTpyKEHHOM B KHUIKOCTh YaCTU
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPEACICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckasi paboTa JJIsl CUJI, HAMPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MonHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. IIpasuno
MomeHTOB. [IpuMeHeHuMe TmpaBuja paBHOBECHsI phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KITJ[ mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAS SHEPrUsl.
[IpeBpailieHrie OHOTO BH/Ia MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[TIpumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne ycioBUNA paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuenne npaBuia peluara JJisi MOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPU TTOMOIIIH
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC



Pa3znea 6. TenuioBbie siBJICHU.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJYyYeHUS] HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSKEHUE, CMAYMBaHUE, KAWJUIPHBIC
ABJIEHUA. TEIUIOBOE paCIIMpPEHUE W C)KATHE. 3aBUCUMOCTb JIABJICHUS ras3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMmeparypbl CO CPEIHEH KHHETHUYECKOW 3HEpruei
TEIUIOBOTO JIBM>KEHUS YaCTHUIL. TeMnepaTypHbIe IIKAJIbI.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TEeIUIonepeaadya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIMA, Wu3JydeHue. Buuapl Ttemonepenadn B IPUPOLAE U TEXHUKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BelIecTBa. TemnooOMeH u
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBieHKre U OTBEpAECBAaHNE KPUCTAJUIMYECKUX BEILIECTB. Y IEJIbHAS TEIIOTa
maBieHus. [lapooOpazoBanue u koHjeHcarus. Mcnapenue. Kunenne. Y aenpHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
napiieHus. HachIeHHBIN 1 HEHACKIICHHBIN ap. BaaxHocTs BO3MyXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padoTsl TermoBbix aBurateneit. KIIJ| TemmoBoro npurarerns.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHMUS W NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
MIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenne sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KAWUISIPHBIX SIBIICHUM.

HabmroieHue TenaoBoro paciiupeHust Ted.

W3meHeHue maBiieHHMs] ra3a NMPU W3MEHEHHH 00bEMa W HArpeBaHWUU WIIH
OXJIQXKECHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.



OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BEIIECTB.

Hab6nronenue xumneHus.

Habrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OneITHl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

W3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIIEPaTypHI.

OnbITel 10 HAOJMIOACHUIO TEIUIOBOIO PACHIMPEHHUs Ta30B, KUIKOCTEH W
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanve 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEMIIEPaTypHI.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUS BHYTPEHHEH DSHEpPruM Teja B  pe3yibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBiaeHUs TEMII000MEHA MTPU CMENTUBAHUY XOJIOTHON U ropsiueit
BO/IBL.

OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJION MPU TEIIIO0OMEHE €
HarpeThiM METAJUTMYECKUM LIMJIHHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazngen 7. JdiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUAN 3apsi.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHHUS ANEKTPUUECKOTO 3apsiaa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTAX U ras3ax.

DnekTpuyeckas uenb. Cuia Toka. DNEKTPUYECKOE HaIPsKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHUE MMPOBOJHUKA. Y IEJIBHOE
CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe U
napajuielIbHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennrie 3j1eMEHTEI.

PaGota ©u MOIIHOCTH BJEKTpUYECKOro TOKa. 3akoH Jhxoyns-JleHna.
DOneKTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarHutHOe moje aneKkTpudeckoro Ttoka. Omnsit Amnepa. IIpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
Cuna Amnepa U onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
TOKa. Mcrnosib30BaHME 3IJIEKTPOABUIATENIEM B TEXHUYECKUX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
OJEeKTPOCTAaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX SHEPrUU. DKOJOTHUYECKHE
po6JieMbl 3HEPreTUKU. TOIIMBHBIE AJIEMEHTHI U AJIEKTPOMOOUIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

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

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHUS INEKTPUUECKUX 3aPAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAaHOB.

[TpOoBOIHUKH U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUH.



B3aumopencTBre NOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJIOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT IpcTena.

MarHuTtHOE 1oj€e TOKa. DJIEKTPOMArHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnbITel MO HAOMIOACHUIO JJICKTPU3AIMU TEA TpPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUA BJIEKTPUUYECKOTO OIS HA MPOBOAHUKH H
JBJIEKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

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

OmnpeneneHue yaeIbHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwia CJIOXKEHUS HANPSOKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CHUJIbI TOKAa MPH MAapauieIbHOM COEIUHEHUHN
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbeINOJIHEHUS 3aKOoHA OMa JJ1s TOJTHOM 1eNnu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS VI MOJYITPOBOJIHUKOBOTO AUO/IA).

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSTHHBIX MarHUTOB TIPU X OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE W OT HaJu4us
(OTCyTCTBUS) CepACYHUKA B KaTYIIIKE.



N3ydeHne 1ercTBUS MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpITEl 1O  HMCCIECOOBAHHUIO  SIBJICHUA DJIEKTPOMArHUTHOW HWHAYKIWHU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe paBmxkeHue. MarepuanpHas Touka. CHocoOBI OIMHMCAHWS
MEXaHUYECKOTO JABWXKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUUYECKOTO JBUKECHMUSI.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
PSAMOJIMHEWHOE IBMKeHne. HepaBHOMeEpHOE NpsIMOIMHENHOE NBHKeHUE. CpenHss
Y MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHorO mmagenust. OnelTel I anmuiest.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUAECHHOTO MyTH U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKECHUS.

JIBrokeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrKeHue 1o OKpYKHOCTHU. JIMHENHAass CKOPOCTh, YI0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa OOpaIieHus Mpyu paBHOMEPHOM JBHKEHHUH 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU M0 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepsebiit 3ak0oH HproToHa. Bropoi 3akoH Herorona. Tperuii 3akoH HerotoHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTH MOJI IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbuia. COBpeMEHHBIE JIETaTENIbHBIC
amnmaparbl, CyJa HAa MOJABOAHBIX KpPBUIbAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmaHeT BOkpyr Conuua). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTD U Eperpys3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynsc Tena. U3smenenue numnynsca. IMnynbe cuibl. Yipyroe u Heynpyroe
B3aUMOJICUCTBUE. 3aKOHbl HM3MEHEHUS W COXpPAaHEHUs UMITyJbca. PeakTuBHOE
JBUYKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH WU3MEHEHHS U COXPaHEHHS
MEXaHUYECKOM SJHEPIUH.

Hemoncmpauuu.

HaOmroieHue MEXaHW4YecKOro JBHIKEHHUS Te€la OTHOCHUTENbHO Pa3HBIX TEI
OTCYETA.

CpaBHEeHHE NyTeW W TPAcKTOPUU JBW)XXEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnronenne MexaHM4eCKUX SBJICHHM, MPOUCXOJAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
MHEPIUATBbHBIX CUCTEMaX KaK MOATBEPKIECHUE TPUHIIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHE UMITyJIbCa IIPHU YIPYTOM B3aUMOJEHCTBUU.

HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEePTruu Mpu ABMKEHUH TeJla o1 JEHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpynpoBanue TpakTa [Uisl pasroHa M JaJIbHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpefHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOM IUTIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCATCS KAaK PsiJ HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanue IBHKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTUM  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOWICH B MPYKUHE, OT
CTEIEHU JIepopMaIuu MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU TeEJa IO
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepuo,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawlue KoJieOaHusl.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum mpu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpomonbHble W momnepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByKk. Pacnipoctpanenue um otpaxkeHue 3Byka. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. HMudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne koneOanuii Tel mod OEHCTBUEM CHJIBI TSKECTH W CHUJIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHWI U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenne nuatepdepeHiuu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BOIBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.

Omnpenenenre 4acTOThI U MEPUOIa KOJIeOaHU MaTEMAaTHIECKOTO MasTHUKA.

OmnpeneneHre 4acTOThl U MEpUoa KoJieOaHUM NPYKUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCMMOCTH Mepuojia KojaeOaHui rpy3a Ha HUTU OT JJUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJIA KOJIEOAHUI MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH mMepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBs3U. Pangnonokamnus. Kocmudeckas CBSI3b.

DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephEepeHIUS U TUPPAKIUSL.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO
tenedoHa.

[IpoBeeHre OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIH CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas Mojzenb cBeTa M TreOMeTpUYecKas onTtuka. McrouHuku cBera.
[IpssmonuHeliHOE pacnipocTpaneHue cBeta. 3atmeHns ConHna u JIynel. OTpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3zoOpaxeHuw,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBera.
Hcnonb30BaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS
CBS3b.

JIunza, xonx unyder B suH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHn, CcHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas CcHcTeMa
doToamnmapara, MHKpPOCKONMa M Tejeckoma. [ma3, Kak omnTh4Yeckas Ccucrema.
biu3opykocTh U 1abHO30PKOCTb.

Paznoxxenue Oemnoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.



[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOJ.

Xoj ayuyer B coOOMparoliei JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ IOMOUIBIO JIUH3.

[TpuHuun aevictBus oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Monens riasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Toyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX 1[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenmenoBanre 3aBUCUMOCTH YIVIA OTPAKEHUS CBETOBOrO Jyda OT yIJia
NaJICHUS.

N3y4yeHue cBONCTB N300paKeHUSI B TNIOCKOM 3€pKalie.

HccenmenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHu C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenne (QPOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMpAroIIei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel IO BOCHPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u norniomeHne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3oronsl.  PagumoakTuBHBIE
npespauieHus. [lepuon nmonypacnaga atoMHbIX saep. JencTBue paauoakTUBHBIX
M3JIy4YCHUH HA )KUBBIC OPTraHMU3MBI. 3alUTa OT PAIAUOAKTUBHOTO U3ITyYEHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJA0BOTO U MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBs3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenus spep. HMcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSI.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOUTUX U3ITyYCHUH.



Peructpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

Habmroienue CIomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanue TPEeKOB: U3MEPEHHUE PHEPTHM YACTHUIIBI [0 TOPMO3HOMY ITYTH
(o potorpadusam).

W3mepenne paainoakTUBHOTO QOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aluu
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATETLHOCTH, TPUOOPETEHHOTO
OpyU U3YYEHUU Bcero Kypca (u3uku yriayOJnE€HHOTO YpOBHS, a Takke s
MOJIFOTOBKK K OCHOBHOMY T'OCY/IapCTBEHHOMY K3aMeHYy 10 (U3HKeE.

B mpouecce wu3yueHus MAHHOTO MOIYJNSA PEAIM3YIOTCSA W TOJy4YaroT
JanbHEWIIee pa3BUTHE Yy4deOHbIE JEHCTBHUS, OOECHEeUMBaAOIIME JOCTHKEHHE
OpPEIMETHBIX M METaNpEeAMETHBIX pe3yJbTaToB oOOydeHus, (HopMHUpPOBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHUI Ha OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUW, MCCIENOBATEIbCKUE NEHCTBHUS (BBIIBIKEHHE
TUMOTE3, MOCTAaHOBKA IEJIM W IUIAHUPOBAHUE HCCICNOBAHUS, aHAIHM3 JAaHHBIX U
MOJTy4Y€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOEHHST MOIYJIA SIBISETCS MPAKTUKYM,
mporpaMmma KOTOPOTro BKIIIOYAET:

pelieHrne 3agad, OTHOCSIIMXCS K Pa3MYHBIM pa3felaM U TeMaM Kypca
(Gu3MKH, B TOM YHUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3JeloB;

BBITIOJIHEHUE JIA0OPATOPHBIX PAa0OOT M OMBITOB (BKJItOUAsi paOOTHI M OMBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBHUSIX CAMOCTOATEIbHOTO IJIAHUPOBAHUS
MIPOBEJICHUS UCCIIE0BaHMs, BEIOOpa 1 000CHOBAaHUSI METOAA N3MEPECHHSI BEIHUKH,
COOPKH IKCTIEPUMEHTAIBHON YCTaHOBKH;

BBITNIOJIHEHHE MTPOOJIEMHBIX 3a/1aHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHMUA TO ECTECTBEHHO-HAyYHOW TPaMOTHOCTH), B TOM 4HCIIE 3aJaHUN C
MEXKMPEIMETHBIM COJIEPKaHUEM;

paboTy HaJ TPYNIIOBBIMU WM MHIUBUIYaTIHHBIMU TPOEKTAMH, CBSI3aHHBIMHU C
cojJiep>KaHreM Kypca (pU3UKH.

N3ydyeHne MOBTOPUTEIbHO-0000IIAIOMIETO MOJYJS MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJaHusl Pa3sHOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEMEHh TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3uke, a Takxke
CBUAETEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON IPaMOTHOCTH.



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

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJI€HUHU 00IIE€CTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MYECKON HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

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

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHHWE LIEHHOCTH Oe3omacHoro o0Opa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTH HaBbIKa Pe(PIICKCHH, PU3HAHNE CBOETO MpaBa Ha OLIHOKY
U TaKOTrO e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpyooeozo eocnumanus:

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

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILLIEH CPEeIbl;

OCO3HaHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M MmyTed ux

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

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

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Y€pe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

nOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUN, YMEHUHA (OPMYIUPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

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

IUIAHUPOBAHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHUBHbIE  yHUBEpCAJbHble  Yy4eOHblE  JCMCTBHS,  PpETyJISTHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1jornyeckue aefcTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(UIIMPOBATD UX;



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

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKkye 1eCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEICKUN HHCTPYMEHT TO3HAHMS;

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

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaumeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUSA
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yabTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJAaeMOU TEMbl M BBICKA3bIBATh
UJey, HallCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AUAIIOra,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



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

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS I10
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABJICHUIO M KOOPIWHHUPYS CBOM JCHCTBUS C APYTUMH YJICHAMH
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEHICHUS (PU3NUECKOW 3aJaqd WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluy U TIpeIjiarath IiaH e€ N3MCHCHHSI,

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

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYToTo.

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oO0ydeHus ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIMXCSI YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUUH, aTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYECKOEe JBI)KCHHE (PaBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJHUHEHHOE),
TpaeKTOpHUs, pPaBHOJACHCTBYyIOmas cuj, Achopmaius (yrnpyras, IlacTHdeckas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3ns, TEIIOBOE IBMKCHHE YaCTHIL
BCILIECTBA, PABHOMEPHOE [IBIDKCHHE, HEPABHOMEpPHOE JIBHIXKEHHUE, HWHEPIIUS,
B3aMMO/ICHCTBUE TEJI, pABHOBECHE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpaIleHUs,
nepejadya JaBJICHUS TBEPJABIMU TEJIaMH, YXKUIKOCTSIMH M Ta3aMH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIONIUX JIAaHHOE
bu3nYecKoe SBICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUCHHBIX (PU3MUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMM B KUBOM W HEKHMBOMW MPUPOJE, JCUCTBUE CUJ TSKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha
YKWBOM OpraHu3M, IJIaBaHUE PBIO, phIUary B TeJie YeIoBeKa), MPU 3TOM IIEPEBOIUTh
MPaKTHYECKYIO 3a1a4y B y4eOHYIO, BBIJICIIATh CYIIECTBEHHbBIE CBOMCTBA (IIPHU3HAKH )
(bU3NYECKUX SIBICHUIA,

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
(dbu3MYECKUe BEIMUYUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, Ty Th, CPEIHSIS
CKOpPOCTh, CHJIa YNPYrOCTH, CUJA TSHKECTH, BEC Tejla, Cujia TPEHMS, JaBJICHUE
TBEPJIOTO TeJa, TABJIICHUE CTOJI0A )XKUIKOCTH, BRITAIKHMBAIOIIAS CHJIa, MEXaHUYICCKasI
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOIB3YS
MpaBuJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMoil), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXpAaHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3alKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOHUTH TPOCThIC (DU3NUSCKUE MOJICITH PEaIbHBIX OOBEKTOB, MPOIIECCOB U
ABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUECCKHE MOJICITH I OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/1a4;



OOBSCHATHh (PU3UUYECKUE SIBICHMS, MMPOIIECChI U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, MU pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBHIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacu€THble 3a1auu (B 2—3 JOEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISATH HEJOCTAIOINE UITH U30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHHs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYCHHUS (PU3WYECKON BEIMYUHBI U OMpPENEIsiTh
pa3MepHOCTh GU3NIECKON BETUUHMHEI, TOJYY€HHOM NP PELICHUH 3a/1a4H;

pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTH IMTPH TOMOIIH (PU3HMIECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCIIEIOBaHMsI  PAcCIlO3HaBaTh  MPOBEpSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (DU3UICCKUX SIBICHUN WM (PU3HUECKHUX
cBoMcTB Ten (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIIHH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oM, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, IACHCTBHUE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTH TMPSMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMUECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Tela, 00bEM Tena, Chiia, TeMIlepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAa M3MEPEHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECJIOKHBIE AKCIICPUMEHTAIbHBIC WCCICIOBAHUS 3aBUCHUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA TMYTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JIBMKEHUS Tela, CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUS1, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAAU CONPUKOCHOBEHHUS TE€J, CHIIbl YIIPYrOCTH OT YJIMHEHHUS MPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO C yuuTesneM (GOpMyJIMpOBaTh 3aJady M THIOTE3y HCCIEI0BaHus,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHEM HWHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BUJE Ta0OnMIL U TpadUKoOB,
OLIEHUBATh NOTPELIHOCTH, JEJaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0OBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCYAbl, 0apOMETp, pbluar, MNoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA UX ONMHUCAHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc, CHQOH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB NpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH TMpPHU OOpaIllEHWH C NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUW W MYyTEM CPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIJICIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COAECpPKaHHs, B TOM UHUCIE



nyOJMYHO JeNlaTh KPaTKUE COOOIIEHMSI O PE3ysIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapat Kypca GU3HKH, COMPOBOKIAThH BHICTYIIJICHUE MPE3CHTAIUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB U UCCIECJOBaHUM paclpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
NEeATEIbHOCTh TPYNIbl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKaIOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHbIA W HEHACBHINICHHBIA Map, CHOCOObI M3MEHEHHUS
BHYTPEHHEW JHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, IPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelieHr y4eOHbIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terionepeaaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyYEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IIPOBOJIHUK C TOKOM) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUIN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHBIE SIBICHHUS B MPUPOJE, KPUCTAIIBI B mpupojae, uznydenue CoHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TPU STOM IMEPEBOJUTH MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEILECTBA, YIEJIbHAas TEIUIOTa IJIaBJICHMS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOIIUBA,
KOO (PUIIMEHT TMOJIe3HOTO JEWCTBHS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsij, CHJa TOKa, 3JIEKTPUYECKOE



HaIpsHKeHUE, COMpPOTUBIIEHUE MpoBoAHUKA, J/JC B 1enu MOCTOSSHHOIO TOKa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMBIX BEJWYUH, MX O0O03HAYEHUS W E€AUHUIBI (U3UYSCKUX BEIMYMH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HMYECKYIO BEJIIMUYMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEIIMYUNH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U MMPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JICKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma s nmonHoi uenw, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHUs HHEPruH, MPU ATOM pa3IuvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH pPealbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUN, MPUMEHATh PU3MUECKUE MOJICIIU JI1 OOBICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peliarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHCJE TPEOYIOIUEe YHUCIECHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, IIPU 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAWBATh
JIOTUYECKYIO0 I[IEMOYKY PpacCYXKJIEHHM C OIOpOM Ha MW3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUMN, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aJeKBaTHYI0 (PHU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIMINX (DU3NYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCIOBUE W Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BbBISIBISATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3a/iad, MPOBOJAUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHUsl W Pacuy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAa4YeHUs (DU3NYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPO0OJIEMbI, KOTOPHIE MOKHO PEIITUTh MPU MTOMOIIN (PU3MIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
WCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTH IaBJICHHUSA BO3JIyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMIAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPaTypbl >KUIKOCTH M IUIOAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALMS TNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIHpPOBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyHOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEITUYUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpEHUs, (UKCUPOBATH IMOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEpUU U3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBIICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOT0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIET0 Yepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TIPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIEeI0BaHus,
CaMOCTOSITEJIbHO  IJIAHUPOBAaTh  HMCCIIEIOBAaHUE, CaMOCTOATEIbHO COOMUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
OLICHWBAThH MOTPEITHOCTH, JETIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coO0aTh MpaBwiia Oe30macHOro TpyJaa mpu padboTe ¢ TabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOHHa, aMIIepMETpP, BOJIBTMETP,
CUETYMK  JJIEKTPUYECKOM  DHEPrHM,  IJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOAb3ysl 3HAaHUA O CBOMCTBAX
buznyecKux sIBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBHUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKHUX LEMEW C IMOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OOO3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, NCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  W3MEPUTEIBbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX IPOLECCOB MIPU PEIICHNN YUYEOHO-IIPAKTUUECKUX 3a7ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBLHO (POPMYJIHPYSI TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIONOJHUTENIbHBIX MCTOYHUKOB BBLACIATH MH(OPMALINIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCITIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WnTepHer, BnaxeTe npuéMaMHU KOHCIHEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJIMYHO  MPEACTaBIATh  pe3yJbTaTbl  MPOEKTHOW  WIH
VCCJIEIOBATENBCKON AEATEIBHOCTH, ITPH 3TOM I'PaMOTHO MCIOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN amnmapat Kypca (pu3uKu, COmpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUU C IOCTaBJIECHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAl B I€ATEIBHOCTD TPYIIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISIL TOTOBHOCTh  pa3pellarh
KOH(DJIUKTBHI.

K kon1y oOyuenus ¢ 9 kracce npeiMeTHbIE pe3yNbTaThl HA YIITyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:
UCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBH>)KCHUSI, HEBECOMOCTb U TEPErPy3KH, LEHTP TAKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, WMH(Qpa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE



U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAaHUSl M TMOTJOoNIeHus, anb(da-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIAEpPHAas U TEPMOSAEPHAS YHEPreTUKAa) U CHUMBOJUYECKUN
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJEHUE TeJl, IBHKEHUE [0 OKPY)KHOCTH, B3aUMOJEHUCTBHE TEl,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, nHTepdepeHuuss U qudpakiuus BOIH), IPSIMOJIUHEWHOE paclpOCTPaHEHUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPaKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4E€HHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuiaHeT COJHEYHOM CHCTEMBI, PEAaKTHMBHOE JIBUKEHUE IKUBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII pagUOaKTUBHBIA (OH, KOCMHUYECKHE Jy4Yd, pPagUOaKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUUYECKYIO 33/ady B YUYEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OINKCHIBaTh U3y4YCHHBbIE CBOMCTBA Teld U (PU3UUECKUE SIBJICHUS, HUCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIPYTOCTH, CUJIA TAXKECTH, YCKOPEHNE CBOOOHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENa, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS YHEPTUS CKATON MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHul, MeproJ MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEIOMIICHUS
Cpelibl), PU OMMCAHUH MTPABUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUILIBI (PU3NYECKUX BEJIMUMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKHE IBJICHUS U MPOIIECCHI, HCTIOTB3YS
3aKOH COXpaHCHHWsI DJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPAKEHUS W MPETOMIICHHS CBeTa, (hOpPMYJTy TOHKOH JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOTO Spa, 3aKOHBI
COXpPaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIHAX, TP ITOM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MAaTEeMaTUIECKOE BHIPAKCHHE;

CTPOUTh (DPU3UIECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB W SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHNE YHCICHHOTO OIICHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJIeKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH,

YBEPEHHO peliaTh pacu€THhIC 3a/layd M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBAaTHYIO (PU3UUYECKYIO MO/IEIh, C UCIIOJIb30BAHNEM 3aKOHOB U (hopMmy,
CBS3BIBAIONIMX (M3MYECKUE BEIMYUHBI, 3alMChIBATh KPAaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a49H, BRISBIISITH HEJIOCTAIOIIUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BHIOOp METOJAa PEIICHUS 3aJa4M, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MMPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PEATMCTHYHOCTh TOJYYCHHOTO 3HAYeHUS (PU3NYECKOW BEIWYHMHBI U
OTIPEICIATh PA3MEPHOCTh (PU3NYCCKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CMOCOO pEIICHUs, B OMHCAHUU
WCCIICIOBAaHMSI  PACIO3HABAaTh  TPOBEpSIEMOE  MPEANOJoKeHHue  (THIOTE3Y),
OIICHMBATh IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3YNbTAT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpAaHEHHs YHEPTHUH,
3aKOHA COXpAHEHHS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, Pa3JIOKEHUE OO0
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpEeAnojokeHne (rumoredy) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIOIECHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (POPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHEE 3HaYEHUE U3MEPSIEMOI BEIMUMHBI M ONIPEIENsis HOTPEIIHOCTD PE3YyJIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOIrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DPUIIUEHT TPEHUS CKOJIBKEHHSI, MEXaHUYEeCKas
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasATHUKOB, (DOKyCHOE paccTOsHuE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA HM3MEPEHMS, MIAHUPOBATH
U3MEPEHHUsI, CAMOCTOSITEIBHO COOMpPAaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLICHMBAs NOTPELIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpENEJICHHE YCKOPEHUs CBOOOAHOIrO NaJEHHUs, HCCIIEIOBAHUE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpa)X€HUs CBETA OT YIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIEIOBAHUE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY IyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyITUpOBaTh 3a7ady U TUTIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJYYEHHBIE
3aBUCUMOCTH (UBUYECKUX BEIMYMH B BHUJE TaOMUIl U TpadUKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOMI0/IaTh MpaBmiia Oe30macHOro Tpynaa mpu padboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX IPOLIECCOB C ONIOPOM HA X ONMHUCAaHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiibcoHa), MCIONb3ys 3HaHUSA O CBOWCTBaX
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Y4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl JUIsl MOCTPOCHHUS
N300pakeHU B IJIOCKOM 3epKajie U coOMparoIien J1H3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH IOJIyY€HHON HMH(OpMAallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIMYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJIb30BaTh W3YYCHHBINM IOHITUWHBIM ammapar M3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTale ¢ y4eToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LHOK:
11 ®dusrka — HayKa 0 MPUPOJIC 2
yia o Hpipoa https://m.eds00.ru/7f416194

1.2 ®dusndecKue BeTUIHHbBI 4 3
13 EcTecTBeHHO-HAY4YHbIN METOJ TO3HAHUS 2 1

Hroro no paszneny 8

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BemecTBa 2 1
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII 4 9

' BEIIIeCTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 1

Hroro no pazneny 7

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 Mexanndeckoe IBUKEHHUE 10 2
3.2 Huepuus, macca, II0THOCTh 9
3.3 Cwta. Buns! cun 15

Uroro mo pazneny 34

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/7f416194

41 Hasnenue. Ilepenaua naBneHus TBEPAbIMU 5 5
' TEJIaMU, KUJKOCTSIMH U Ta3aMu
4.2 JlaBiieHME KUIKOCTH
4.3 AtmocdepHoe naBieHNE 1
44 I[el‘/'ICTBIfI.e JKMIIKOCTH U Ta3a Ha 12 3
NorpykEHHOE B HUX TEJIO
Utoro no pazneny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PaGora 1 moutHOCTH 6
5.2 [IpocTeie MexaHU3MBI 8
5.3 MexaHnueckasi SHeprus 5
Wroro mo pazneny 19
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpHUTENBHO-0000IAIOIITNIT MOTYIIH 6
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 93

I[MTPOT'PAMME




8 KUIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
11 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNEKTpUYECKHE 3apsibl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHas MHIAYKIHS 7 1 1
Hroro no paszneny 58
Paspnen 3. IloBTopuTe1bHO-00001Ia01IHI MOAY/Ib
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Hroro mo pazaeny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Pasnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

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

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

6

Paznen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP




Uroro no pasneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Utoro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IIOBTOPUTEIHHO- 6 3
' 00001IarOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEeKTPOMAarHUTHBIE SIBJICHUS 3 1
' (moBTOPUTENBHO-0000IAOIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIArOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue fI[Sy‘ICHPIH :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 ®dusuka — HayKa O PUPOJE. 1 bubnuoreka IIOK:
SIBieHust npupoasl https://m.edso00.ru/7f416194
2 Ou3nyecKue sIBICHUS 1
PuznyecKkue BEIUYUHBIL.
3 Pasmepnocts. dusnueckue 1
npubopsl. [lorpemnocTtu npu
HPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX pa3MepOB TeI U 1 1
MIPOMEXYTKOB BpeMEHH"
5 JlaGopatopHas pabota "M3mepenue 1 1
00BbEMa )KUIKOCTH U TBEPIOTO Tena"
JlaGopaTtopHnast pabota
6 "OnpeneneHue pazMepoB MajbIxX 1 1
ten. Meron psinoB”
MeTo/1bl HAy4YHOTO TTO3HAHMSI.
7 Onucanmne pU3N4YecKuX sSBICHUI C 1
MTOMOIIBIO MOJIENIEN
VYpok-uccnenoanue "[IpoBepka
8 TUIIOTE3BI: TaIILHOCTH OJIETa 1 1

HIapuKa, MyueHHOro



https://m.edsoo.ru/7f416194

TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibIIe BhICOTA MmycKa"

10

11

12

Crpoenue BemiectBa. OMbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIECTBA

JlaGopaTtopHnast pabota "OrneHka
JIMaMeTpa aToMa METOIOM PsIIOB (C
UCTIOJIb30BaHueM ¢otorpaduii)"
Ypok-uccnenosanue "HabmroaeHue
TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO 1EHCTBUS
CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS"

I[BI/I)KGHI/Ie qaCTull BCICCTBA.

Huddyzus. bBpoyHnosckoe
JIBIDKEHUE

13

VYpok-uccnenosanue "Habnronenue
1 00BbsICHEHHE OPOYHOBCKOTO
JBWDKEeHUS U quddyzun”

14

15

16

B3anMonelicTBIEe YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0OeHHOCTH arperaTHbIX
COCTOSTHUM BOJIbI

Mexanunyeckoe npuxenue. [1yTp,
TPAeKTOPHS, IEPEMEILIECHUE

17

PaBHOMEpHOE U HEPAaBHOMEPHOE
nBmxeHne. CKopocThb




18

Haxoxnenue ckopocTH, IIyTu U
BPEMEHU IIPH PaBHOMEPHOM
IPSMOJIMHEHHOM JIBUKEHUHU

19

JlaboparopHas paboTa
"OnpeneneHue CKOpocTH
PaBHOMEPHOTO ABUXKEHUS"

20

21

['paduku npssMOITUHEIHOTO
PaBHOMEPHOTO JABUKEHUS

Pemenne 3agauq mo reme "Pacuer
cpeaHen ckopoctu"

22

JlaGopaTtopHnast pabota
"Onpenenenue cpeHel CKOpoCTU
CKOJIBKCHUsI OPYCKa HITU IapUKa Mo
HAaKJIOHHOM miockocTh"

23

OTHOCHUTENLHOCTD JABUXXCHUA.
CrnosxxeHue ckopocTel mpu
napauiCJIbHOM ABHUKXCHUA

24

25

26

[Tonydyenue u ananus3 rpaduKoB
3aBUCHUMOCTH MYTH U CKOPOCTHU
JBUKEHHS OT BPEMEHU

Pemenue rpaduueckux 3amay mo
teMe "Mexanuka. PaBHomMepHOE
NpsIMOJIMHEHOE IBUKEHUE"

SIBnenue nHepuuu. 3aKOH UHEPLUU

27

B3aumoneiicTBue Ten Kak npuurHa
M3MEHEHUs CKOpocTH. Macca Tena
KaK Mepa MHEPTHOCTH TeJa MpU
MIOCTYIATEIbHOM JABUKEHUU




28

VYpok-uccnenoranue "CpaBHeHHE
Macc II0 B3anuMOJEHUCTBUIO Ten"

29

30

IInoTHOCTH BemiecTBa

JlaGopaTtopHnas pabota
"OnpeneneHue MI0THOCTH TBEPIOTO
Teaa"

31

Pemenue 3amau no reme "Macca
tena. [lmoTHOCTS BentecTBa"

32

33

34

35

36

Cwmecu u criaBbl. [loBepxHOCTHAS 1
JIMHEMHAS INIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o teme "®u3rka — Hayka o
npupoze. IlepponavanbHble
CBeZIeHMs 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU
BeniecTBa. Mexanuka"

KonTponbHas pabota mo Teme
"®u3nka — HayKa 0 IpUpOJE.
[TepBonavanbHbIE CBENIEHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHUH
BelecTBa. Mexanuka"

Cuna. SIBnenue tsarotenus. Cuma
TSKECTH

N3o6paxkenue cun. Pemenue 3agau
1o teMe "OrnpeneneHue CUbl
TsDKeCTH"

37

Cuna ynpyroctu. 3akoH ['yka




38

Bec Tena. 3mepenue cuil.
Hunamometp

39

40

41

Ypok-uccnenoranue "Hadmonenue
WU3MEHEHUSI CKOPOCTH MPHU
B3auMoOiecTBUU Ten"

Pentenue 3amau mo teme "Cuiia
ynpyroctu. Bec tena"

JlaboparopHnas pabota "OnBbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTsokeHus (aedopMarivim)
MPYKUHBI OT MPUII0KEHHON CUIIBI"

42

Cuiia TpeHust

43

44

CroxeHue CHil.
PaBHOelicTBYIOIIAsA CHITa

Pemenne 3agau o teme "Clrioxxenue
cu. PaBHOzelcTBYrOIIAs cuia"

45

Pemrenue 3agad mo reme
"B3aumonetricteue ten. CHUiibl B
MexaHuke"

46

Pemenne 3amau mo reme "Cuna
TpeHus". YpokK-Hccie10BaHue 1Mo
TeMme "HcciemoBanne 3aBUCUMOCTH
CHUJIBI TPEHUS OT IUIOIIAIA
CONPUKOCHOBEHUS"

47

JlaGopaTtopHas pabota "OMBITHI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTb
CHUITBI TPEHUS CKOJIBLKEHUS OT CHITBI




JIABJICHUS U XapaKTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH"

Pemenue 3axay mo reme

48 "B3aumoneiictBue Ten. Cuiibl B
MexaHuke"

49 KonTponbhas pabota no teme
"Bzaumonencraue tea"

50 JlaBneHue TBEPABIX TEI
Ypok-3kcrepumeHT "Croco0sr

o1 OIpezieNICHUs AaBJICHUS TBEPIOTO
Tena"

59 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIepaTypsl”

53 JlaBiaeHue KUJIKOCTEH U Ta30B.
3akoH [lackans

o4 [IneBMaTH4eCcKue yCcTponcTBa

55 3aBUCHUMOCTb JIaBJICHUS KUJIKOCTH
OT TITyOMHBI

56 I'unpocraTtuyeckuii mapanokc

57 Ypok-nipoekt "HU3yuenne
cooOmraromuxcs cocy10B"

58 VYpok-koHpepeHuus
"I'upaBnuueckne MEXaHU3MbI"

59 Hcnonb30BaHre BHICOKUX JaBIEHUN
B COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenue 3agau nmo teme "JlaBnenue

KUIKOCTH"




61

ATtmocdepa 3eMiIH U IPUIUHBL e
CYIIECTBOBAHHUS

62

63

VYpok-uccnenosanue "[IposiBienue

JeicTBUSL aTMOC(EpPHOTO AaBICHUS"

H3mepenune atMmochepHoro
napieHus. OnsiT Toppuyenau

64

3aBUCUMOCTH aTMOC(EepHOTO
JIaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mopsi. [Tpubops! 1u1s n3MepeHust
aTMOC(EpHOr0 TaBICHUS

65

Bbapomerp-anepoua. AtmocdepHoe
JaBJICHUC Ha pa3JIMYHBIX BBICOTAX

66

67

BritankuBaromas cuia. 3aKkoH
Apxumena

Pemenne 3amad mo teme "3akoH
Apxumena"

68

Ypok-uccnenoBanue
"JKcrnepuMeHTaIbHOE
oOHapyXeHHe NeHCTBUS KUJIKOCTH

M ra3a Ha HOTPYKCHHOC B HUX TENno'

69

JlaGopaTtopHnast pabota
"OnpeseneHne BHITATKHUBAIOMIEH
CHUJIbI, ICHCTBYIONIEH Ha TETO,
MOTPYKEHHOE B )KMJIKOCTB"

70

71

IInaBanme Ten

JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH Beca
TeJla B BOJE OT 00beMa




MOTPYKEHHOM B KUJKOCTb YaCTH

Tena"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miaBaHus ten"
Pemenue 3agau mo teme "JleicTBue

74 JKAJIKOCTH M Ta3a Ha MOTPYKEHHOE B
HUX TeJIo"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOAKU U
onpeiesIeHue Tpy30no 5EMHOCTH"
[ToaroToBka K KOHTPOJIBHOM paboTe

76 o teme "JlaBieHue TBEpAbIX Tell,
SKUIKOCTEH U ra3oB"
KonTponbHas pabota mo Teme

77 "JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3agau Ha onpeneneHne
paboThI U MOIITHOCTH

81 PaboTa cHIIBI TSKECTH U CHIIBI
TpEHUs

82 Pemenne 3amag mo reme "Pabora
CHUJIBI TSXKECTU U CUJIBI TpeHUs"
VYpok-uccnenoBanue "Pacuér

83 MOITHOCTH, Pa3BUBAEMOM MpH

noasLEMe 1o aectHure"




84

IIpocTteie MeXaHU3MBI

85

86

MowmeHT cuibl. [IpaBuino MoMeHTOB

JlaboparopHnas pabota "M3yueHue
MpaBuJjIa pbryara Jyisi o ABHXKHOTO U
HEIMOABWKHOTO OJIOKOB"

87

88

89

"3os10TOC MPaBUIIO" MEXAaHUKHU

Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU
napamerpamu”
Ypok-konpepenmus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE,
’KUBBIX OpraHuzmax"

90

Koaddurment nosnesnoro necTpus
MIPOCTBIX MEXaHU3MOB

91

92

93

JlaGopaTtopHnast pabota
"Onpenenenne KII1/ nmonBmwkHOro 1
HEIMMOABMKHOTO OJI0OKOB"
Mexanuueckas YHEprusl.

Kunernueckast 1 noTeHIMaIbHAS
SHeprus

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

94

YPpOoK-3KCIIEpUMEHT
"DKCIIEpUMEHTATIBHOE ONPECIICHNE
WU3MEHEHUS KNHETHYECKOU U
MIOTEHIUAIIbHOW SHEPIUH IIPH
CKATBIBAHWUM TeJIa 110 HAKJIOHHOU
IJIOCKOCTH"




[ToaroroBka K KOHTPOJILHOU paboTe

95 o TeMe "Pabora 1 MOIITHOCTE. 1
Oneprus"
9 KonTtponbHast pabora o Teme 1
"Pabora u MoutHOCTh. DHEprus"
97 Pabora ¢ TekcTamu o Teme 1
"MexaHndeckoe aBrKeHue"
08 PaGora ¢ Tekctamu 1o Teme 1
"Ctpoenue BemiecTna"
99 Pa6ora ¢ rexcramu 1o Teme "Cuitb 1
B nipupoze"
PaGora ¢ Tekcramu 1o Teme
100 "JlaBneHue TBEPABIX TEIl, 1
SKUIKOCTEH U ra3oB"
101 '1?a60Ta c ’ieKCTaMI/I o TeMe 1
OHeprus
102 'l')a60Ta C TeKCTaMH TI0 TCMG 1
IIpocTeie MeEXaHU3MBI
OBHIEE KOJIMYECTBO YACOB I10 102 23

I[MTPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

duznka: HHKEHEPHI OYIymIero. 7 Kjaacc: yriayOJIeHHBIA YPOBEHD B 2-X YaCTSIX.
benara B.B., Boponniosa H.W., Jlomauenko B . A.; oz pexn. F0.A.
[TaneOparueBa AkiuonepHoe odiectBo «M3naarensctBo "[Ipocsenienue”
dusuka: nHKEHephl Oy Tymiero: §-i Kiacc: yriyoJeHHbI ypOBEHb: yUCOHHK: B
2-x dactax; 1-e u3manme, 8 xiacc/ benara B.B., Boponmosa H.H.,
JlomauenkoB M.A. u ap.; mox penakuueit [laneGpatiena FO.A. AkiinonepHoe
obmectBo «M3aatenbcTBo «lIpocBemenue»

®duszrka: MHXEHepbl Oyayiero: 9-i kiacc: yriayO0JeHHBIN YPOBEHb: yUeOHUK:
B 2-X yacTsx; 1-e uzmanue, 9 knacc/ benara B.B., Boponiosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpatiesa FO.A. Akiimonepnoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

METOIAUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

®usuka. 7 knacce. [Junaktuueckue matepuains (aBTopsl A. E. Mapom, E. A.
Mapon)

®usuka. 7 kiacc. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHBIE
pabotel. Kupuxk JI.A.

N PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubmoreka I{OK:

https://m.edsoo.ru/7f416194

Katasor (myschool.edu.ru)
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