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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢U3MKEe HA YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO paboueil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenoaBanus yueOHoro npeamera «Dusukay.

Copmepxanue mporpamMmbl MO (U3MKE HAMNpPaBlIeHO Ha YIOBIECTBOPEHUE
NOBBILICHHBIX 3alPOCOB O0YyYaromMXCs, CTpeMsIMXcsi K Oosee Triaybokomy
OCBOEHHUIO (PM3MYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydarommxcs. B mporpamme 1o  (QuU3MKEe  YYUTHIBAKOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro matepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[TporpamMmMa mo ¢Qusuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHMU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHUEH © (U3NYSCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpelocTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOro OO0pa3oBaHUs B CTPYKType OOIIETro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJ€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOIINMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenmn wsyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIETro 0O0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B



oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepersa npocsemienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJICHUS OOy4YalOMMXCA K HAyYHOMY H3YUYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAY4YHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3HUECKUE 3HAHWSA U HAYYHbBIE
JI0Ka3aTeNbCTBA U1l OOBSICHEHUS OKPY KAIOIINUX SIBJICHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHANIBHOW  AESTEILHOCTH, CBS3aHHOM C (U3MUKOH, TOATOTOBKAa K
nanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(¢opMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX mpoduiield oOydeHHsl Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pPa3BUTHE MCCIIEOBATENIbCKUX YMEHMI: HAOMIOJATh SIBJICHUS W M3MEPATH
bu3znyecKkue BEIUYUHBI, BBIABUTATh TUIOTE3bI U MpejiaraTh 3KCIepUMEHTaIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEI0BAHMSI, AHAJTM3UPOBATD MOJTYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOE€HHME MNPUEMOB paboThl ¢ uHOpMaIMell (U3NYECKOro COJep KaHMUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAlUI U
KPUTHUYECKOE OLIEHWBaHNE NH(POpMAIIH;



3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX
buznyeckoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 uvacoB: B 7 kmacce — 102 gaca (3 ydaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
N3mepenne @uanyeckux BeaUYHMH. OTaloHbl. Pusuueckue npudopsl. llena
nenenus. [lorpemrnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpynoBaHuEeM. MexayHapoaHas cuctema eauHuil. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBI)KCHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, O0BICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbixX Tesl. MeTon psaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl U Macchl. OTMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dactul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEN U TBEPABIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHus: Ten. CkopocTb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JIBUKCHUHU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMoneincTBhe Tel Kak MpUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyroctd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHus.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJECHCTBUU TE.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBHKEHHUS (IIApUKAa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTU CKOJIBKEHHS OpycKa WM IIapuKa 110
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOIUXCS OBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJNAMU, KUIKOCTSIMU U razaMu. 3akoH [lackas.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OnbiT Toppuuemmu. M3mepeHue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

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

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

KoHcTpynpoBaHnue apeoMeTpa Wil KOHCTPYHUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMmeHT cuibl. PaBHoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue mpaBuia peiuara Jjis MOJABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJeHHS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-
KHUHETUYECKOU Teopuu. [IOBEpXHOCTHOE HATSXKEHUE, CMAauyMBaHUE, KalUJUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpTHUu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TermoBple ABUTATEIM M 3alATA OKPYXKAIOWIEH cpenpl. TemnoBble IOTEPU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBL.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEIUTOEMKOCTEN Pa3IUYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WJIW caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanne 3aBUCUMOCTH JABJIEHUS BO3AyXa OT e€ro oObéMa U
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMPU CMEIIMBAHUHM XOJOJHOM U
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U MOJYIPOBOJAHUKUA. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOe HapsHKEHUE. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuielbHOE COeIMHEHHE NTpOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEepreTuky. TOMIMBHBIE 3IEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOJIOCOB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, IIPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia g CUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKkOoHA OMa JJ1s TOJIHOM 1ENu.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanuie nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u u3ydenue padoThl IEKTPOABUTATENS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBwxeHue. MarepuanbHas Touyka. CrocoObl omHCcaHUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIIBHOM TOYKH, IEPEMEUICHHE Ha IUIOCKOCTU. PaBHOMeEpHOE
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHorO naaenus. OnsiTel ["anumnes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ YacToTa OOpalleHus IpU paBHOMEPHOM JABM)KEHUU 110 OKpYKHOCTH. CKOPOCTh U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TMOJBOJHBIX KpBbUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHON TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxaToi npyxxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPAHECHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

Onpenenenne CpeaHEW CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HauaJbHOM CKOPOCTH.

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

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJBXEHHS OT  CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJla IO
TOPU30HTATBHON TOBEPXHOCTH.

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, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTEpepeHius u qudpakius. J[JinHa BOJTHBI U CKOPOCThH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH TNepuoja KojieOaHuil rpys3a, MOABEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO UHTEphEPEHIHN U TUPPAKIIH CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHNi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesiomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHH30M. OnTuyeckas cucTemMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Jemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GporoanmapaTa, MUKPOCKOIA U TEJIECKOIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3ydeHne cBONCTB M300paskeHHUs B TUIOCKOM 3€pKaie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJAeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTUYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHeYaThie CIIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KABBIE OPraHU3MbIL. 3aIUTa OT PATHOAKTUBHOTO U3ITyUYCHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHUE NPOOJIEMbl SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3HOTO YpPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu HayuHo20 NO3HAHUA:

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

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI 0€30MacHOro TMOBEJACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

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

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TEUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMI ), KJITaCCU(PUIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJLI C HCIOJb30BAHUEM JACHYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHHBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUSHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIIee Pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HMHQPOPMAIMKA TIO KPUTEPHSAM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JyarpaMMamu, MHOM TrpaduKoil 1 ©X KOMOMHAIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HAlCJCHHbIE Ha pEIIeHHEe 3aJaud U TMOJIepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3MYECKOTO 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: pACIpelesaTh pPOJIM, OOCYXJIaTh NPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOMMHA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NIECKUX 3HAHUH;

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

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTW)KCHHSI)  pPe3yibTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIITNXCS CUTYaIlUH, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITNX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY 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 OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUYECKHUE SBJICHUS, HAOIOIeHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOWIAsl CUJ, AedopmManus (ympyras, IulacTHUeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aAKPEIJIEHHOW OCBhIO BpAIllCHHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTU B MPUPOJAEC U TEXHUKE, BIMSIHUE aTMOC(EpHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbHIO, pblYard B TeJie YEJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
busznueckue BenUUMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMsl, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHUJIbl, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3UUYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA TeJl, (UBUMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, NpH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH MPU STOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA



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

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIETNOYKY PpACCYKJIEHUH C ONOpOM Ha M3yYEHHbIE CBOWMCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAaud (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIINX (PU3NUCCKUE BEIMUMHBI, 3alMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CTHPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYEeCKUE MpeoOpa3oBaHUS M PacyEThl,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]auH;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
du3NYECKUX METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO pemieHus, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
CBOMCTB Tenl (muddy3us, TEIMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJI0IEHUH, CAMOCTOATEIBLHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tela, CHUJla TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LMU(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla W3MepeHus, (UKCUPOBATh IMOKa3aHHs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPY:KEHHON 4YacTU Teina U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATH MCCIEA0BAHUE, CAMOCTOSTEIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBuia TEXHUKM Oe30macHoro Tpyaa mpu pabote cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETP), MCIONb3ysl 3HAHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
peleHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IOBEACHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WHTepHeTe, caMOCTOSTENbHO (HOPMYNIHPYsl IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas SBISETCS  MPOTUBOPEYMBOM WJIM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIA MOHSATHIHBIN
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIAa B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOUINXCS YMEHHM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSA BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUU 3apsi, IPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJICHUS (TEIJIOBOE pacUIMpeHHe (CHKATHUE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3apsiioB, JNEHCTBUSA DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHUE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MOBEPXHOCTHBIE W KalWUISIPHBIE SIBJICHHUS B MPUPOJE, KPUCTAUIBI B IPUPOIE,
uznyyenue CoiHia, 3amep3aHue BOJ0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBIECHUS B arMmocdepe, dSJIEKTPUUECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3NUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHUs, yJeIbHAas TEIJIOTa CrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AJIEKTPUUECKOE VY/EIbHOE COMPOTUBJICHUE BEIIeCTBA, paboTa U MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH TpadUKH U3YYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHUE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOIrO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3invyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bu3MYECKUX MPOIECCOB U pelIeHUs] yueOHBIX 3a/1ay;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJMYMH, IIPU ITOM BBIOMpATH aJ€KBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJadd (C Oomopod Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJ, CBA3BIBAIOIUX (PU3MYECKHE BEIUYMHBI,
3aMUChIBAaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUsA (PU3MUECKONW BEIMUMHBI U OMNPEIENATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONKMCAaHWUU  HUCCIEIOBAHMS  PACIO3HABAaTh  IPOBEPAEMOE  MPEANOJOKEHUE
(rumoTtesy), UHTEPIPETUPOBATH OTYUYEHHBINH PE3ybTAaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH Ipolliecca OCThIBaHMWs (HarpeBaHusi) INpU
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IJIOMAAM €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJECHUCTBUE
IOCTOSTHHBIX MarHUTOB, BU3yaJU3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOAUTH TpPSMbIE M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TeIJIOEMKOCTh BEIECTBA, CONPOTHBIICHHE MPOBOJHUKA, pabora U
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpPOB, HAXOAUTH 3HAUCHUE M3MEPSEMON BEJIMYUHBI C TMTOMOIIBIO0 YCPEIHECHHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJTKICHMSI, UCCIICIOBAHUE SIBJICHUS TEIII000MEHa MTPH CMEITMBAHUHN XOJIOJHON U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO0 CEYCeHHS ¢ yAETHHOTO COMPOTHUBICHUS BEIIECTBA
IPOBOJHMKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
IPOBOJHUKE, MCCIIEJOBAHUE MOCJIEI0BATEIILHOTO U MapaieIbHOrO COCAMHEHUN
IIPOBOJHHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIUH,
IPEJCTaBIISTh MOTYYSHHbIE 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TAOIHIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIeIOBAHNUS,



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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEpPBI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTb IPOCTHIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATEIbHBIM W TNapaJJIeIbHBIM COCAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, U3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpPaBHEHUS JIOTOJHHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UITM MOXKET OBITh HEIOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COEpkKAHUSs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
MCCJIEI0BATENBCKON NEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBITOJTHCHHEM IUIaHA JCUCTBUN W KOPPEKTUPOBATh €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyuenust ¢ 9 knacce mpeIMETHbIE Pe3yJbTaThl Ha YriayOJECHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U TMEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, WH(QPa3ByK U YJIbTPa3BYyK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKY TIPU PEIICHUU YYEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOW TOUYKH, PEAKTHUBHOE JBUXKEHHUE, HEBECOMOCTb,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUue, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXEHUE M TPEJIIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Jy4€HHE NPUPOJHBIX MHUHEPAIOB JEUCTBUE DPAJIMOAKTHBHBIX H3JIy4CHH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BENIUYMHBI (CPEAHSsI W MTHOBEHHass CKOpPOCTh Tela MpHU



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
naJIcHUs, BEC TeJla, LEHTP TSKECTH TBEPJOTO TeJla, UMILYJIbC Tella, UMITYJIbC CHIIbI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas HHEeprusi, NEepuoJ W 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMBbIX BEJIMYMH, X OOO3HAYEHUS M €IUHULbI (PU3NYECKUX BEIHYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3AKOH COXPAHEHHUs 3HEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIm, 3aKOHBI OTpa)K€HUS U NPEJIOMIICHUS CBeTa, POpMYTy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJENN PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBICHU,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHHUS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3aMIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METOJbl aHAIN3a Pa3MEPHOCTEH, UCIOJIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), OLIEHWBATh MPABWIBHOCTh TMOPSAIKAa TMPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHa COXpaHEHMsS HMITYJbCa, JCHCTBHE 3aKOHAa bepHYM W BO3HHUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B TNIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJIEHUH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO Habopa o0OpyHdoBaHUS,
OIMCHIBATH XOJI OTIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pPE3YNbTaTOB MPSIMBIX H3MEPEHU, OOOCHOBBIBATH BBIOOpP CIOCO0A H3MEPEHUS
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas pabdoTa H  MOIIHOCTh, dYacToTa H IEepHoJ  KojJcOaHui
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ja UW3MEpPEHHUs, IUIAHHUPOBATh W3MEPEHHUs, CaMOCTOSATEIBLHO CcOoOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTh MyTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JIBIXKEHUH 0e€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpENeJCHHE YCKOPEHUsi CBOOOJHOTrO TMaJeHHUs, HCCIEIOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusiM)): COBMECTHO ¢ yuuTesnaeM (opMyIUpOBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJIBI 10 pe3yJIbTaTaM UCCIIEA0OBAHMUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, JNATUYMKU II0JIOKEHHUS, PACCTOSHUS M YCKOPEHHMs, DPAKeTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBICHUH U HEOOXOIUMbIE (PHU3HMUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTHYECKOTO TMOBEIAEHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
TOM TPAaMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHSATHUMHBIM aIapar U3y4aeMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 ®uzrka — Hayka 0 Ipupojie 2
1.2 DU3NYECKUE BETUUNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS 2
Hroro mo pazueny 8
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemiecTBa 2 1
JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII
2.2 4 2
BEIICCTBA
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHudeckoe JBUXEHUE 10
3.2 Huepuus, macca, II0THOCTh 9 1
3.3 Cuna. Bunp! cun 15
Hroro no pazneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hanenue. [lepenaua gqaBiaeHust TBEPAbIMU 5 2




TCJI1aMU, ) XUAKOCTIAMU U ra3aMu

4.2 JlaBIIeHME KUIKOCTH
4.3 AtmocdepHoe naBieHNE 1
44 I[GI\/'ICTBITI.G JKMIIKOCTH U Ta3a Ha 12 3
NOTpYKEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
51 Pa6ora u MoutHOCTH 6
5.2 [IpocTeie MexaHU3MBI 8
5.3 MexaHu4deckasi JHeprust
Hroro mo pazueny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpHUTEIIEHO-0000IAFOIIIHI MOTYITH 6
Htoro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
1.1 CrtpoeHue U CBOIMCTBA BelIeCTBa 6
1.2 TeroBbIe porecCh 33 1 6.5
Hroro mo pazueny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 9 1
' W UX B3aUMOJICUCTBHUS
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 31 10
2.3 MarsuTHbI€ SIBJICHUS 11
2.4 DneKTpoOMarHuTHas UHAYKLNS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAIOIINN MOTYITH 5
Htoro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnusie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHuuecKoe TBUKEHUE U CITIOCOOBI €T0
11 30 1 4
OMHCaHUS
1.2 BiaumoneiictBue ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckre KoeOaHus 8 3.5
2.2 MexaHn4ecKkre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Pasznen 3. BJICKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1

QHCKTpOMaFHHTHOG IIOJIC 1
QJICKTPOMATrHUTHBIC BOJIHBI

6

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOoHBI PacpOCTPaHEHHUs CBETA
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP




Wroro no pazueny 16
Paszgea S. KBanToBbI€ siBJICHUS
5.1 Hcnyckanue u OMIONIEHUE CBETa aTOMOM 1
5.2 CrtpoeHune aTOMHOT O sijipa
5.3 SlnepHble peakuuu
Hroro mo pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHuueckue siBieHus (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOTYJIb)
6.2 TemoBele siBeHNS (TTOBTOPUTEIHHO- 3
' 0000IIAKOIII MOJTYJIb)
6.3 DNEeKTPOMAarHUTHBIC SIBICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IIAOIINN MOYIIb)
6.4 CaeToBBI€ ABJICHHS (TIOBTOPUTEITHHO- 1 1
' 0000IIAKOIII MOTYJIb)
6.5 [ToBTOpUTENEHO-0000IIAIONINI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Jara
DJIEeKTPOHHbIE
KonuyecTBo yacos U3y4eHust
Ne undgpoBbie
Tema ypoka
n/n oOpa3oBaTeJibHbIE
Konrpoabnsie | Ilpaktuyeckune Kiace 7u
Bcero pecypcbl
padoThI padoThI
®duszrka — HayKa o PUPOJE.
1 K P 1 1 Henmenst
SIBaeHus MpUPOIBI
2 Ou3nyecKue sIBICHUS 1 1 Henens
Ou3nyYecKue BEIUYUHBIL.
PasmepHocTh. ®u3nueckue
3 1 1 Henmens
npubopsl. [TorpemnocTu npu
MPSIMBIX H3MEPEHUSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX pa3MepPOB TEI U 1 1 2 Henens
MPOMEXYTKOB BpeMEHH"
JlaGopaTtopHnast pabota
5 "Nzmepenune o0bEMa KUAKOCTH U 1 1 2 Hezens
TBEpI0TO Tena"
JlaGopaTtopHnast pabota
6 "OnpeneneHue pazMepoB MajbIxX 1 1 2Henens
ten. Meron psinos”
Metoabl Hay4HOTO MTO3HAHMSL.
7 Onucanue GpU3NIECKUX SIBICHUI C 1 3 Henens
[IOMOILBIO MOJEIIEN
8 VYpok-uccnenosanue "IIposepka 1 1 3 Henens




TUIOTE3bI: JATbHOCTh MONETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM OO0JIbIlIe, YeEM
OoJibIIe BhICOTA MmycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIECTBA

3 Henensa

10

JlaboparopHas pabota "Ornenka
JaMeTpa aToMa METOJIOM PSIJIOB
(c UCTIOIB30BaHUEM

¢dororpaduii)"

4 nenens

11

Ypok-uccnenoBanue
"HaGaro1eaue TerioBoro
pacmupeHust ra3zoB. ONbIThI 1O
0OHapyXEHHIO IeUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

4 nenens

12

I[BI/DKCHI/IG qacCTull BCIICCTBA.

Huddyzus. Bpoynosckoe
JBHKCHUE

4 nenens

13

Ypok-uccienoBanue
"HaOaroneuue u 00bsACHEHNE
OpOYHOBCKOTO JBHXKEHUS U

nuddyzun"

5 Henens

14

BsanmonelicTBre 4acTHII
BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHHUE

5 Henens

15

Ar PEraTHbIC COCTOAHUA
BCIICCTBA. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI

5 Henmens




16

Mexanunueckoe auxeHue. [1yTsb,
TPACKTOPHS, TIEPEMEILICHUE

6 Henens

17

PaBHOMEpHOE U HepaBHOMEPHOE
nBuxeHne. CKopocTb

6 Henensa

18

HaxoxaeHue ckopocTH, MyTH u
BPEMEHHU IIPU PABHOMEPHOM
MPSIMOJIMHEHOM JIBU)KEHUU

6 Henensa

19

JlaGopaTopHnas pabota
"OnpeneneHue CKOpocTu
PaBHOMEPHOTO JABUXKEHUS"

7 Henmensa

20

I'paduxu npssmonnHeHOTO
PaBHOMEPHOTO JIBUKEHUS

7 Henmensa

21

Pemenue 3amau no reme "Pacuer
cpenHelt ckopoctu”

7 Henens

22

JlaGopaTtopHnast pabota
"OnpezeneHue cpeHel CKOpoCTH
CKOJIbJKEHUsI OpycKa WU IIapuKa
110 HAKJIOHHOM MJIOCKOCTH"

8 nenens

23

OTHOCUTEIBHOCTD IBUKEHUSI.
CrnoxxeHue cKopocTel Ipu
napausiebHOM JBHKEHUH

8 nenens

24

[Tony4yenue u ananu3 rpadpuKoB
3aBUCUMOCTH IIyTH M CKOPOCTHU
JBUKEHUS OT BPEMEHU

8 Hemens

25

Pemenue rpaduyeckux 3amad mno
teme "Mexanuka. PaBHomepHOE
npsIMOJIMHEHOE ABMKeHne"

9 Henensd

26

SIBnenne nHepuu. 3aKoH

9 Henens




WHEPIUU

27

B3auMozeiicTBrue TEN Kak
MPUYHHA U3MEHEHHUS CKOPOCTH.
Macca Tena kak Mepa HHEPTHOCTH
TeJa MPH MOCTYNaTeIbHOM
JIBHKECHUU

9 menensa

28

VYpok-uccnenosanue "CpaBHeHHE
Macc 1o B3auMoOAeHCTBHUIO TeN"

10 Henens

29

IInoTHOCTE BemiecTBa

10 Henens

30

JlaGopaTtopHnast pabora
"Onpezaenenue mIoTHOCTH
TBEp0TO Tena"

10 Henens

31

Pemenue 3agaug mo reme "Macca
tena. [limorHOCTE BemntecTna"

11 wenens

32

Cwmecu u ciaBbl. [loBepxHOCTHAS
U JJUHEWHAas IVIOTHOCTD

11 wenens

33

IToaroroBka Kk KOHTPOJIBHOU
pabore no Teme "duznka —
HayKa O MPUpOJIE.
[TepBoHavanbHbIe cBeleHUs 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHUH
BelrecTBa. MexaHuka"

11 wenens

34

KonTponbHas pabota mo Teme
"®duszrnka — HayKa 0 IPUPO/IE.
[TepBoHavanbHBIE CBEIEHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHHUH
BenecTBa. Mexanuka"

12 Henens

35

Cuia. SIBnenue tarorenus. Cuiia

12 wenens




TAXCECTH

36

N3o6pakenue cuit. Pemenue
3aaa4 no teme "OnpeaeseHue
CUJIBI TsDKecTH"

12 nenens

37

Cuna ynpyroctu. 3akoH ['yka

13 Henens

38

Bec Tena. U3mepenue cuil.
Hunamometp

13 Henens

39

VYpok-uccienoBanue
"HabGnroneuue n3sMeHeHus
CKOpPOCTH NPU B3aUMOJICICTBUU

Tex"

13 Henens

40

Pemenue 3amau nmo treme "Cuita
ynpyroctu. Bec Tena”

14 nenens

41

JlabopaTtopHnas pabota "OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aegopmariumn)
HPYKUHBI OT IPUITOKEHHON
cuibl"

14 genensa

42

Cuna tpenus

14 genensa

43

CioxeHue CHUil.
PaBHOzelicTBYIOIIIASA cHita

15 "Henensa

44

Pemenue 3amau no teme
"CrnosxeHue Cuil.
PaBHoaeiicTBytomas cuia”

15 Henens

45

Pemenue 3amau no reme
"B3aumonerictBue tei. CHibl B
MexaHuke"

15 Henens

46

Pemenne 3amau mo teme "Cuna

16 Henens




TpeHus". Ypok-ucciea0BaHue 1o
TeMme "UcciaenoBanue
3aBUCUMOCTH CHJIBI TPEHHS OT
IJIOIIAJAN COMPUKOCHOBEHUS"

JlaGopaTopHas pabota "OnbITHI,
JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh
CHWJIBI TPEHUS CKOJIBKEHUS OT

47 16 Henemns
CWJIBI IABJICHUS U XapaKkTepa
COTIPUKACAIOIITUXCS
noBepxHOCTEH"
Pemenne 3amau nmo teme

48 "B3aumonericrBue tei. CHIIbI B 16 Henens
MexaHuke"
KoHTpoinbHas pabota 1o Teme

49 | N " 17 nenens

BzanmoneiictBue ten

50 JlaBneHue TBEPABIX TeI 17 Henens
Ypok-skcniepumeHT "CrnocoOsl

51 oTpesieNIeHus aBlIEHUS TBEPIOTO 17 vepens
Teaa"
Ypok-uccnenoBasue

52 "3aBUCHUMOCTB JIaBJICHUS ra3a OT 18 Hepens
TeMneparypol"
JlaBiaeHue KUJIKOCTEH U Ta30B.

53 18 Hepens
3akoH ITackais

54 ITHeBMaTHUeCKHE yCTPOMCTBA 18 Henens
3aBHCUMOCTD JaBIICHUS KUIKOCTH

55 19 Henens
OT ITyOUHBI

56 [MuapocTaTudeckuii mapamaokc 19 Henens




57

Ypoxk-npoekt "U3yueHue
COOOMIAIOITUXCS COCYIO0B"

19 wenens

58

VYpok-koHpepeHus
"I'mapaBnuyueckue MEXaHU3MBbI'

20 "Henens

59

Hcrons30BaHne BHICOKUX
,I[aBJ'IeHI/Iﬁ B COBPEMCHHBIX
TCXHOJIOTHAX

20 "Henens

60

Pemienue 3amay no teme
"JlaBJICHHE KUIKOCTH"

20 "Henens

61

ATtmochepa 3eMiIn U IPUIHUHBL €€

CYILECTBOBaHUS

21 Henens

62

Ypok-uccnenoBanue
"[IposiBieHue aeicTBUA
atMochepHoro naBicHUs"

21 Henens

63

N3mepenue armochepHOTro
nasienust. OneiT Toppuuenin

21 nenens

64

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [Ipubops! s
U3MepEeHus aTMoc(epHOro
JTaBJICHUS

22 "Henens

65

bapomerp-anepoun.
ATMocdepHoe 1aBieHe Ha
pa3IMYHBIX BBICOTAaX

22 "enensd

66

BorTankusaronias cuna. 3akoH
Apxumena

22 Henens

67

Pemenne 3amau nmo teme "3akoH

Apxumena"

23 Henens




68

Ypok-uccienoBanue
"DKCepUMEHTAIbHOE
oOHapyXeHHe NeHCTBUS
JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE
B HUX TeJO"

23 Henens

69

JlaboparopHas pabota
"OrmnpezeneHne BITATKUBAIOIIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
HOTPYKEHHOE B )KUJIKOCTH"

23 Henens

70

IInaBanue Ten

24 uwenens

71

JlaGopaTtopHnast pabora
"UccnenoBaHue 3aBUCUMOCTH
Beca TeJia B BoJIe OT 00beMa
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena"

24 uwenens

72

BosnyxomnaBanue. [linaBanue
CyZ0B

24 uwenens

73

Pemenue 3agad mo reme "3akoH
Apxumena. Y cinoBus MjaaBaHus

Tex"

25 Henens

74

Pemenue 3agad mo reme
"JleficTBHE KUIKOCTH U Ta3a HA
NOTPYXEHHOE B HUX Teno"

25 Henens

75

VYpoxk-npoekt "KoHcTpynpoBanue
apeoMeTpa WM JIOAKU U
omnpeaeeHue rpy30n0abEMHOCTH"

25 "wenens

76

[ToaroroBka Kk KOHTPOJIBHON
pabote o Teme "JlaBneHue

26 uenens




TBEPABIX TEJ, )KUAKOCTEH U ra3os'

KonTponbhas pabota no teme

77 "JlaBneHUE TBEPABIX TEII, 26 Henenst
JKAUIKOCTEN U ra3os"

78 Mexanudeckas pabora 26 uenens

79 MOIIHOCTD 27 wenens
Pemenue 3amau Ha onpeencHue

80 27 "Henens
paboOTHI M MOIITHOCTH
PaboTa CHIIBI TSKECTH U CHIIBI

81 27 wenens
TpEHUs
VYpok-uccnenosanue "Pacuér

82 MOIIIHOCTH, Pa3BHUBAEMOM MpH 28 Henens
noasEMe 1o JiecTHure"

83 [IpocThic MEXaHU3MBI 28 uemenst
MowmeHT cunsbl. [IpaBuno

84 28 Hepens
MOMEHTOB
JlaGopaTtopHas pabota "M3ydueHue

85 [IpaBWJIa pblyara s IOJIBHKHOI'O 29 nenens
W HEMOABHKHOTO OJIOKOB"

86 "30510TOC MPaBUIIO" MEXaHUKU 29 uepenst
Pemenne 3amau no teme "3oi10Toe
MPAaBUJIO MEXaHUKHU" /

87 N 29 "enens
Bcepoccuiickas npoBepoyHas
pabora
Pemenne 3amau mo reme "Pabora
CHJIBI TSDKECTH U CHIIBI TpeHus" /

88 P 30 "Henmens

Bcepocculickas npoBepoyHas
pabora




89

VYpoxk-npoekT "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU
napamerpamu"

30 menens

90

Ypok-koudepennus "IIpocteie
MEXaHU3MBbI B OBITY, TEXHHUKE,
JKUBBIX Opranusmax”

30 menens

91

Koaddunment nmonesnoro
HeﬁCTBHH MMPOCTBIX MCXAHU3MOB

31 "Henens

92

JlaGopaTtopHnast pabota
"Onpenenenne KII1/ moaBmkHOro
¥ HETIOJIBUKHOTO 0JIOKOB"

31 Henensa

93

MexaHnyeckas dJHeprusi.
Kunerndeckas n noreHuuanbHas
JHEprus

31 genensa

94

3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

32 "Henensa

95

YPOK-3KCIIEpUMEHT
"DKCcrnepUMEHTAILHOE
ONPEICIICHUE U3MEHEHUS
KHUHETUYECKOHN M IMTOTeHIMAILHOM
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOH IIJTIOCKOCTH"

32 Henensa

96

ITonroroBka Kk KOHTPOJIBHOU
pabote mo Teme "Pabora u
MOIIIHOCTb. DHeprus"

32 Henend

97

KonTponbhas pabota no teme
"PaboTta u MoutHOCTh. JHeprus"

33 menens

98

Pabora ¢ TekcTamu 110 TeMe

33 menens




"MexaHndeckoe ABrKeHue"

PaboTa ¢ TekcTaMu Mo TEME

99 | " 1 33 Hepnens
CtpoeHue BelecTa
100 E’a60Ta c TCKCTaMIf 10 TEME 1 34 nenens
Cuuisl B mpupoie
Pabora ¢ TekcTamu o Teme
101 "JlaBneHue TBEPABIX TEII, 1 34 uwepnens
JKAIKOCTEN U ra3os"
102 Pabora ¢ TexkcTamu 1o TemMe 1 34 nenens
"Oueprus. [IpocTeie MexaHu3MbI"
OBILIEE KOJIMYECTBO YACOB I10 102 23

[NPOT'PAMME




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

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pa3nuyaTh SIBJICHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TMPOSBICHHE W3YYEHHBIX  (PU3MUECKUX  SBICHUHA B
OKpPYKAIOIlIEM MHUpPE, B TOM 4YMcCiIe (U3NYECKUE SBICHUS B IPUPOJIE, NPU
3TOM MEpPEeBOAMTh MPAKTUYECKYK 3a7ady B Y4eOHYIO, BBIJCIATh
CYIIECTBEHHbIC CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

14

OIUCHIBATh M3YYEHHBIE CBOMCTBA TE€NM U (PU3UUECKUE SBICHMS, HCIIOJB3YS
¢usnyeckye BENWYMHBI, TPU  ONHCAHUM  MPABWIBHO  TPAaKTOBAaTh
¢u3nvecKuit CMbICT UCOIb3YEeMbIX BEIMYMH, UX 0003HAUEHUS U €MHULIBI
(Gu3NYeCKUX BEJIMYUH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JAHHYIO
¢u3NyecKyl0 BEIUMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

1.5

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS W TPOIECCHI,
WCMOJIb3Ysl W3YYEHHBIE 3aKOHbI, TMPH ITOM JaBaThb CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKECHHE

1.6

OOBACHATH (PU3NYECKUE SBJICHMUSI, IPOLIECCHI U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 | — 2 JTOrMYEeCKUX
maroB ¢ onopoi Ha 1 — 2 HM3y4EHHBIX CBOMCTBAa (DPU3MUECKUX SBICHHA,
(U3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3anauyd B 1 — 2 JeHCTBUS, MCHOJB3Yys 3aKOHBI U
(dbopMyIbl, CBsI3BIBAIONINE (U3MUECKHE BETUYHMHBI: HA OCHOBE aHaIHM3a
YCJIOBUA 3aJa4ud 3allMCBIBATH KPATKOC YCIOBHUEC, MOJACTABIATH q)nanecxne
BCIIMYUHBI B (i)OpMy.]'II)I U TOpPOBOJUTH pvaéTBI, HaxXOJUuThb CIIPaBOYHEBIC
JaHHbIE, HEOOXOAUMBIE ISl pelIeHMs] 3a/1ay, OLEHUBATh PEaTUCTUYHOCTh
MOJTYYEHHOUW (PU3HUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IpPOOJEMbI, KOTOPbIE MOYKHO PpEHIUTh MpU [OMOIIU
($U3NYECKUX METOJOB, B ONMUCAHUU MCCIEIOBAHUS BBIICIATH NPOBEPSIEMOe
IIPENIIONIOKEHNE (TUIIOTE3Y), pa3IndaTh U UHTEPIPETUPOBATH MOTYyUEHHBIN
pe3yabTaT, HAXOAWUTh OIIMOKM B XOJE OIbITA, AENaTh BBIBOJABI IO €ro




pe3ynbTaTamMm

1.9

MPOBOAUTH OMBITHl 1O HAONIONEHUI0 (PU3MYECKUX SBICHUM WIH
(bu3nyecKux CBOMCTB Te: (OPMYINPOBATH POBEPSEMbIE MPEANOI0KEHUS,
co0upaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 000pyI0BaHUs, 3allUChIBATh X0/
ombITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBIIIOJIHATE TPSIMbIE HM3MEPEHUS C HCHOJIBb30BAaHMEM aHAJOTOBBIX U
mU(POBBIX MPHUOOPOB, 3aMMCHIBATH TOKa3aHUS MPHOOPOB C yu&€ToM
3aJJaHHOI a0COIOTHOM MOTPEIIHOCTH N3MEPEHUI
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MPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKOW BEIMYUHBI OT
Ipyrol C UCHOJB30BaHUEM IMPSIMBIX H3MEPEHMH, YydacTBOBaTb B
IUTAHUPOBAaHUHM  y4eOHOTO  HWCCIIEOBaHMs, COOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIEAys MpeIOKeHHOMY IulaHy, (hUKCHpoBaTh
pe3yabTaThl IMOJYYECHHOH 3aBUCHUMOCTH (DM3WYECKUX BEJIMYMH B BUJE
IPE/UIOKEHHBIX TaOJIMIl M Tpa(HKOB, JeNaTh BBIBOJABI M0 pe3yJbTaTaM
UCCIIEIOBaHMS

1.12

IpOBOAUTL KOCBCHHLIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJINYHH, CIICAyA
npezmo;erHoﬁ HHCTPYKIUH: IPHU BbIIOJIHCHUA H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIbBHYIO  YCTAHOBKY MW  BBIUHUCIIATH 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

co0roaTh MpaBWila TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaToOpHBIM
o0opyaoBaHUEM

1.14

yKa3blBaTh NPUHLUIBI JAEUCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOUCTB,
XapaKTepu30BaTh INPUHIUMBl JEWCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIbIO MX ONUCAHUS, UCIONb3Yys 3HAHUS O
CBOMCTBAaX (M3NYECKUX SIBIEHUN U HeoOXoaumble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH  HpHUMEpbl  (HaXoauThb  HMHPOpPMAIMIO O  IpuUMepax)
MPAKTUYECKOTO HCIONB30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEIHEBHOMN
KHU3HM JJ1s oOecrieueHust 0e30MacHOCTH MpU oOpalleHuu ¢ rnpudopamu U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAHEHUS 3/I0POBbS U COOJIOJICHUS HOPM
HKOJIOTMYECKOTO MOBEACHHS B OKpPYXKaIOIIEH cpesie

1.16

OCYILIECTBIATH OTOOpP HMCTOYHHMKOB HH(pOpManuu B ceTd VIHTepHeT B
COOTBCTCTBHUH C 3aJaHHBIM ITOMCKOBBLIM 3aIllpOCOM, Ha OCHOBC HMCIOIIUXCA
3HAaHUA W HYTéM CpaBHCHHUA  pPa3JIMYHBIX HCTOYHUKOB  BBIACIIATH
nHpOpMaIUI0, KOTOpasi SBISETCA TPOTHBOPEUYNBOMUIN MOXKET OBITh
HEJIOCTOBEPHOM

1.17

UCTIONIF30BATh TP BBHINOJHEHUHM YYEOHBIX 33/JaHUH HAyYHOHOIYJISIPHYIO
IUTEepaTypy (GPU3NYECKOTO COAEpKaHUs, CIIPAaBOYHBIE MAaTEPUAIIbI, PECYpPCHI
cetu HWHTepHer, BiaaeTh NpuUéMaMH  KOHCIIEKTUPOBAHHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3llaBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIC COOOIICHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(pOpMAUU (PU3UIECKOTO COJEPKAHHS, B TOM




YuCIe MyOIMYHO JieaTh KPATKHE COOOIICHHS O pe3yabTaTaX MPOSKTOB WIIH
Y4eOHBIX HCCIACAOBAHHUM, MPU 3TOM TPAaMOTHO HCIIOJIB30BaTh WM3y4YEHHBIN
MOHATUUHBIA ammapar Kypca (U3UKH, COMPOBOXKAATh BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIPU BBIIIOJHEHUU YYEOHBIX IPOEKTOB U MCCIEJOBAHUI paclpenessiTh
0053aHHOCTH B TpPYNIE B COOTBETCTBUU C IIOCTABJICHHBIMH 33JadyamH,
CIICIUTHh 34 BBIIOJHEHWEM IUIAHA JEWCTBUHM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBId  BKJIAJA B  JIEITENBHOCTh  TPYHINBI,  BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon

IIpoBepsiemMblie 3JieMeHTHI CO/IePKAHUS

3JIEMEHTA

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIEIO MHUPA

®dusnka — HayKa o npupoje. SABneHus npuponasl. Puznueckue
1.1 SIBJICHUS: MeXaHWuYeCcKHue, TEIJIOBEIE, ANEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC

Oduznyeckue BeaUUMHBL. M3MmepeHune (U3HUECKUX BEITUYMH.
1.2 duznueckue puOOpHI. [TorpemHnocTs U3MEPEHUI.
MexnyHapoaHas cucTemMa eIMHULL

EcrecTBeHHOHAy4YHBIE ~ METOA  TNO3HAHUSA: HaOII0ACHHE,
MOCTAHOBKA HAYyYHOrO BOMpPOCA, BBIABWKEHUE THUIIOTE3,

: 13 OKCHEpPUMEHT [0  MpOBEpKEe  THUMOTe3,  OOBSCHEHHE
Ha0JII01aeMOT0 SIBJICHHUS
14 Onwucanue GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIeNen
[IpakTuyeckue paboOTHI:
W3mepeHue pacCTOSIHUM.
15 W3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.
' Omnpenenenue pa3MepoB MaJbIX Tel.
W3mepenne Temmeparypbl TpW  TOMOIIM  KHAIKOCTHOTO
TEPMOMETpA U J1aTYNKa TEMIIEPATYPhI
ITEPBOHAYAJIBHBIE CBEAEHNM A O CTPOEHMU BEILIECTBA
51 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBbl, HUX pPa3MephL.
2 ' OmnbITHI, TOKa3bIBAIOLINE JUCKPETHOE CTPOSHHUE BEIIECTBA
59 JIBrkeHne dacTull BemiecTBa. CBs3b CKOPOCTH JIBUXKEHUS

4acTHI] C Temreparypoil. bpoyHoBckoe nBmxeHue, nuddysus




B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSIKEHUE U

2.3

OTTaJKUBaHUE

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, KUKOCTEH
54 u TBEPABIX (KpUCTAUIMYECKHX) Tel. B3auMocBs3bp Mexay

' CBOMCTBaMHM BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX M HX

ATOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTuueckue padboOTHI:

OueHka quaMerpa aroMa METOJOM PSIOB (C UCIOJIb30BAHHEM
26 dotorpaduii).

' OnBITHI 110 HAOJIOICHUIO TEILIOBOTO PACIIUPECHHSI Ta30B.
OneITEl 10 OOHAPYKEHUIO JEHCTBHUS CHJ  MOJICKYJISIPHOTO
MPUTSKEHUS

JABWXEHUE 1 BBAUMOJEVCTBUE TEJI
31 Mexanuyeckoe ABUXKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE
' TIBUKEHUE
3.9 Cxkopoctb. CpeaHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUKCHHH.
' Pacu€r mytu 1 BpeMeHU ABUKEHUS
SBnenue nHepuuu. 3aKOH MHEpUMH. B3anumoaelcTBue Ten Kak
3.3 MpUYMHA U3MEHEHUS] CKOPOCTU JBUKEHHUS Tell. Macca Kak Mepa
WHEPTHOCTH Tella
3.4 [InotHOCTh BemiecTBa. CBSA3b IJIOTHOCTH C  KOJHUYECTBOM
' MOJIEKYJ B €IMHUIE 00BEMA BEIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue cuibl ¢ MOMOUIBIO
' JMHAMOMETpPA
3.7 SBnenue TAroTeHus U cuia TsxecTu. Cuila TSXKECTU Ha IPYTUX
' mwianerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOIbXKEHHS U TPeHHUE MoKosA. TpeHue B
' NPUPOJIE U TEXHUKE
39 CrnoxxeHue  CWJI, HANpaBIEHHBIX 1O OJHOW  IPSMOI.

' PaBHOAENCTBYOIIAS CHIT

[IpakTrueckue pabOTHI:
Onpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHs (IIapuKa B
YKUJKOCTH, MOJICJIA JIEKTPUUECKOTO0 aBTOMOOMJIISL M TaK Jjajiee).
OmpeneneHne CpemHEW CKOPOCTH CKOJBXKEHHUs OpycKa WIH
3.10 1iapyuKa 10 HaKJIOHHOM MiIockocTH. OmpeneneHue MIOTHOCTH

TBEpAOro Tena. OMBITH, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh
pacTspkenus (aedopmarnun) Ipy>KUHBI OT MPUIIOKEHHOW CHUITBL.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIb)KEHHUSI OT Beca Tejla M XapaKTepa CONMPHUKACAIOIIMXCS




MOBEPXHOCTEMN

dusndyeckue SBICHHS B opupoac: MNOPHUMEPHBI ABMIXXCHHUA C

3.11 pa3IMYHBIMH CKOPOCTSIMA B JKMBOM M HEXHBOW MPHPOIE,
JICCTBUE CUJIBI TPEHHSI B IPUPOIC U TEXHHUKE
3.12 TexHu4ecKne yCTporcTBa: JUHAMOMETD, MO IIHITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEHN 1 T'A30B

4.1

HaBnenue TtBEpmoro Tena. CrnocoObl  yMEHBLIEHUS H
yBEJIMYECHUS 1aBIICHUS

4.2

JaBnenue ra3a. 3aBUCHUMOCTb [aBJ€HUS Tra3a OT 00BEMa,
TEMIEPATYPhI

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCIaMH, XUIKOCTAMH U
razamu. 3axoH Ilackans. [TneBMaTHUECKHE MallIMHBI

4.4

3aBUCHUMOCTh JaBJICHUS KUJKOCTU oT TITyOUHBI.
I'mapocraruueckuii  mapagokc. CooOmaromuecss  COCY/IBI.
[M'mapaBnuyueckre MEXaHU3MBI

4.5

AtMmocdepa 3emuin u arMmocdepHoe gaBieHue. [IpuauHBI
CYIISCTBOBAHMS  BO3MyIIHOW  00omouku  3emumm.  OmnbIT
Toppuuenmu. 3aBUCUMOCTH aTMOC(EpPHOrO HaBIEHHS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne  armocheprnoro  masinenus.  [Ipuboper st
M3MepeHust aTMOc(hepHOro JaBICHUS

4.7

JlelicTBue >KUIKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX TEJO.
BrrTankuBatorias (apxuMesioBa) cuia. 3aKoH Apxumena

4.8

[limaBanue ten. Bo3ayxoraBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAe OT 00BbEMa
MOTPYXKEHHOW B JKMIKOCTH dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEN CUJIbI, JEHCTBYIOIIEH HA TEIO, MOTPYKEHHOE
B KHUIKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLICH
CUJIbI, JIEMCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT MAacChl Teja.
OnbITEl, NEMOHCTPUPYIOIIME 3aBUCUMOCTbH BBITAIKHUBAOIICH
CWIIbI, JEUCTBYIOIIEH Ha Teno B XKHUJAKOCTH, OT 00béMa
MOTPY’)KEHHOW B JKUIAKOCTh YAacTH TelJa M OT IUIOTHOCTH
KUIKOCTH. KoncTpynpoBanue apeoMerpa WU
KOHCTPYMPOBaHHUE JIOJIKH u oInpeeIcHue eé
Ipy30I0AbEMHOCTH

4.10

dusnueckue SBICHUA B MPHUPOJE: BIHMSIHHE aTMoc(epHOro
JIaBJICHUs HA )KUBOM OpraHu3M, IIaBaHUE PHIO
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TexHnueckue YCTPOWCTBA: cooOImaromuecs COCYZBI,
YCTPOMCTBO BOIOIPOBOAA, THUAPABIMYECKUI IIPECC, MAHOMETP,
0apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, apeOMETP




PABOTA, MOIIHOCTD, OHEPT M

5.1 Mexanunyeckas pabora
5.2 MexaHn4deckast MOIIIHOCTD
53 [IpocTeie MEXaHU3MBI: pbIUar, OJIOK, HAKIOHHAS TUIOCKOCTb.
' [IpaBuiio paBHOBecus pbryara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K OJIOKY
«3om0oToe TpaBUIO» MexaHUKU. Kodp@HuiueHt mone3Horo
5.5 nercTBUsl MexaHu3MoB. [IpocTeie MexaHW3MBl B OBITY U
TEeXHHUKE
5.6 [ToTenuuanpHas SHEPTUU TeJa, TOTHATOTO HaJ 3eMIEH
5.7 Kunerndeckas sneprust
58 [lonnas wMexaHuyeckass »SHEprus. 3aKOH U3MEHEHUS W
' COXPaHEHUS MEXaHUUYECKOH dHEepPTUn
[IpakTuueckue pabOTHI:
Onpenenenue paboOThl CHJIBI TPEHUS TMPU PABHOMEPHOM
5.9 JIBUKEHHUM  Tella 10  TOPU3OHTAIBHOH  TOBEPXHOCTH.
' Uccnenosanue ycnoBuii paBHoBecus poiyara. M3amepenune KIT/]
HaKJIOHHOM  IIOCKOCTH. M3ydeHue 3akoHa COXpAaHEHMS
MEXaHUYECKON IHEPTUn
5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
TexHuueckue YCTPOWCTBA: pblyar, MTOJIBH>KHBIMN 31
5.11 HETIOABVIKHBIM  OJOKM, HAaKJIOHHAs TUIOCKOCTb, TIPOCTHIE

MEXaHHU3MBbI B OBITY




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®du3rka : HHKEHepbl OyAyIIEero : 7 Kiacc : YIIyOJICHHbIH YPOBEHD : YICOHUK : B 2
gacTsx / B.B. benara, H.U. BoponnioBa, H.A. Jlomauenkos, FO.A. IlaneGpatiies;
non pex. FO.A.Tlanebparuesa. - 2-e uzn.,crep. Mocksa : [Ipocsemienue, 2025.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

7 knacc. ba3oBelil ypoBeHb. MeTtoguueckoe nocooue k yueoOHuky 1. M.
[lepriikuna, A. U. UBanosa. ABtop(sl): O. A. Uepnukona, C. H. I'nanenxona, B.
B. Kynpssues. Kmacc: 7. Ilpenmer: @uzuka. ISBN: 978-5-09-109001-7.
Jlykamuk B.W., VIBanosa E.B. COopHuk 3anau o gpusuke 1 7-9 kiaaccos
oOmreoOpa3zoBaTenbHbIX yupexaeHuil. — 13-e uzn. — M.: [Ipocsemenue, 2000. —
224 c.: un. — ISBN 5-09-009531-0

Mapon A.E. ®usuka. 7 kiacc: yuebHo-meToauueckoe nocooue / A.E. Mapow,
E.A. Mapon. — 7-¢ u3n., crepeotun. — M.: [lpoda, 2009. — 123, (5) c.: mi. ISBN
5-7107-8896-1

Mapon A.E. COopHUK KaueCTBEHHBIX 3aj1a4 1Mo (pusuke: 11 7-9 Kil.
ob1eo6pazosar. yupexjaennii / A.E. Mapon, E.A. Mapon. M.: IIpocBemnieHue,
2006. — 239 c.: un. — ISBN 5-09-014814-7

Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE
pabotel. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://xn--jlahfl.xn--

plai/library/fizika internetresursi_dlya izucheniya shkolnoj_pro 0709
09.html

Enunas komneknust UQPPOBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/catalog/

Caiit- «Kiacc!nas  ¢usuka g mr0003HATeNbHBIX»  hittp://class-
fizika.narod.ru/index.htm

Caiit- «®usuka.ruy» http://www.fizika.ru/index.php

Caiit- InternetUrok.ru http://interneturok.ru/ru

Caiit- «Bes ®U3UKA» http://www.all-fizika.com/

Caiit- «MHTepHET-0MmMMITHa kI 1o usukey» http://distolymp2.spbu.ru/olymp/
http://school-collection.edu.ru/collection

EctectBenHO-Hay4yHbIe dKcniepuMeHThl — Du3uka: Komneknus Poccuiickoro
ob1eo6pa3oBarenpbHOro mopraia http://experiment.edu.ru

OTkpbIThIi KOUTeK: Gusuka http://ens.tpu.ru

3anumartenbHas (¢uU3MKa B BOMpocax W oOTBeTax: cait B. FEnbkuna
http://www fizika.asvu.ru Pemenus 3ama4 u3 yaeOHUKOB 110 (U3UKE
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http://distolymp2.spbu.ru/olymp/







