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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o gu3srke Ha ypoBHE 6a30BOTO 00IIET0 0Opa30BaHUs COCTaBICHA
Ha OCHOBE TOJIO)KEHUM U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha yriayOJIeHHOM
YpOBHE OCHOBHOU 00pa3zoBaTeabHOM porpaMmmel, peacTtaBieHHor B PI'OC OO0,
a TaKke ¢ yaetoM deaepaibHoi padodeit mporpamMMbl Bociiutanus 1 KoHmenmmm
npenojiaBanus yaeoHoro npeamera «Duzukay.

Copnepxkanue mporpamMMm Mo (PU3MKe HampaBiIeHO Ha MOBBIIICHUE YPOBHS
3alpoOCOB  OOYYaIOIIUXCS, CTpeMsIIuxXcs K Oosiee TIIyOOKOMY OCBOCHHIO
¢uznyecKux 3HAHWN, a TaKKe Ha ATalax €CTeCTBEHHO-HAy4YHON TIpaMOTHOCTH
oOyuaroruxcs. B mporpamme mo ¢usuke HaOIIOIAIOTCS BO3MOKHOCTH M3YUYCHUS
npeameTtoB B pamkax tpeboBanuit ®I'OC OOO k cTaHAAPTHBIM JTUYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOYy4YeHMs, a TakKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB Ha YypPOBHE 0a30BOro 0OIIEro
oOpa3zoBaHus.

[Iporpamma no (usuke ycraHaBiIuBaeT oOLMK y4eOHbI MaTepuai o rogam
oOyueHus (1o Kiaccam), MpeJiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHMUS
TE€Mbl, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS HPEIMETHOTO COJEPKaHUA U Y4€Te
BO3PACTHBIX MTEPUOJIOB 00YUEHUS.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHUS METOIMYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX HAyYHBIX
OOBEKTOB, 3aKOHBI UCXOISAT U3 OCHOB IMPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMUH,
OMOJIOrMM, acCTPOHOMUHU U (PU3UYECKOH Teorpauu, BHOCUT BKJIAJ B IMOJyYEHUE
€CTECTBEHHOHAYYHOUH KapTUHBI MUpa, oOecrieunBasi Haubosiee pusnyeckue Gopmel
IPUMEHEHHUS Hay4YHOTO METOJla MO3HAHUs, TO €CTh BBIXOJ U3 MOCJIEI0BATEIbHBIX
3HaHUW. O MUD.

OpnHolt U3 TJIAaBHBIX 3a7a4 OOIIECTBEHHOTO OOpa3oBaHHUs B paMKax OOIIEro
oOpa3oBaHus cTajgo o0pa30BaHKE B HAYaJle €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe Cpeld y4aluxcsl.

OOyuenue ¢usznke Ha YIYOJIEHHOM YpOBHE TMPEIOJiaracT yBEpPEeHHOE
coOMIoICHHEe  KOMIETEHTHOCTEHM,  XapaKTepU3YIOIIMX  EeCTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

Hay4HOE OOBSICHEHUE SIBJICHUM;

OLIEHMBATh U TIOHUMAaTh OCOOCHHOCTH HAay4HbIX UCCIIEI0OBAHUI;

UHTEPIIPETUPOBATh JaHHbIE M MCIIOJIb30BATh HAay4YHbIE J0Ka3aTelbCTBA JIS
MOJTyYEHUs BBIBOJIOB.

[lenn wu3yueHuss (GuU3MKU Ha ypoBHE 0a30BOro 0OIIEro 00Opa30oBaHUS
HeoOxonumo B Konuenuuu npenojgaBanus ydeOHoro mnpeamera «®Dusukay B
oOpa3zoBanuu opranmszainuii Poccuiickoii deneparuu, peaqu3yrmux OCHOBHBIC



o0mieoOpa3oBareibHble MPOrPaMMBbI, YTBEpKJIeHHOW pemenueM Komneruun
MunucrepcTBa npocsenieHuss Poccuiickoit deneparun (MpoTOKoa OT 3 JAeKadps
2019 r. Ne [IK-4BH).

[enu nzydenus: Gu3NKu Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HHTEpEca M CTPEMIICHHUS YYallUXCS K HAYYHOMY H3YYCHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IO3HAHUS W YIpaBJICHUE
UCCJIEI0BATENILCKMM OTHOIIEHUEM K MIPUPOIHBIM SIBJICHUSIM;

METO/Ibl HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJIbTaT U3yUYeHUsI OCHOB MATEPUU U
byHIaMEHTAIBHBIX SBJICHUN QU3HUKY;

yMEET YMEHUH MPUMEHSITh (PU3NYECKUE 3HAHUS U HAYYHbBIE JOKA3aTeIbCTBA
JUTSL OOBSICHEHUST OKPYKAIOIIHUX 00CTOSATENBCTB;

IPEJCTaBICHHbIE POJUKUA (U3MKU A1 DPA3BUTUS JPYIMX BHUAOB HayKH,
TEXHUKHU U TEXHOJIOTHi;

pa3BUTHE  TMPEACTABICHHBIX BO3MOXHOCTEH 0 Oyaymem Oyayumien
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
NEPCHEKTUBY OOYUYEHHS B ’TOM HaIlpaBJICHUY;

OobecnieunBaeT NOAAEPKKY JaNbHEUIIETr0 U3yueHus: (PU3UKU Ha yriyOiIEHHOM
YPOBHE B paMKax COOTBETCTBYIOLIEro Mpoduis oOydyeHUs Ha YpOBHE CPEIHEro
o011iero oOpazoBaHusl.

JlocTikeHne 3TUX Lened mporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus IpU PEILICHUH CIEAYIOIUX 3a/1a4:

npuoOpeTeHre 3HaHWM O CIOKHOM CTPOCHHMU BEUIECTB, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHU;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKUX CBOICTB U SIBJICHUM;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX U KaU€CTBEHHBIX 3a]a4, TPEOYIOIMIHNX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33]a4H;

pa3BUTHE UCCIEAOBATEIbCKUX YMEHUI: HaOMI0qaTh HaOIIOEHUSI U U3MEPATH
busznyeckne n3MepeHusi, BBIIBUTATh TUIIOTE3bI U MPEAJIaraTh SKCIIEPUMEHTAIbHBIC
METOJIbl UX MPOBEPOK, MJIAHUPOBATH M MPOBOJUTH OIBITHI, IKCIEPUMEHTATIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHE MPUEMOB padboT ¢ WHPopmared o (PU3NUECKOM COJICpIKAHUH,
BKJIIOYAsi TH(QOPMAIIMIO O COBPEMEHHBIX JOCTUXKEHUAX (PU3UKU, UHTEPIPETALNIO U
KPUTHYECKOE U3MEpeHrne nH(HOpMaLnu;

3HaKOMCTBO CO c(epamu mpohecCHOHATBLHONW NEATENbHOCTH, MEPEXOAbl C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



HaHa wuzyuenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha ypOBHE OCHOBHOTO
obmiero obpazoBaHus oTBoamMTcs 425 dWaca: B 7 kiacce — 136 dacoB (4 waca B
Heneno), B 8 kinacce — 136 dacoB (4 yaca B Henento), B 9 kinacce — 153 gaca (4,5
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka O npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHUs,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wsmepenne Qusuuecknx BenauuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT Npupoay. EcrecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHHUSI.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYLIEHHOrO0 TOPU30HTAIBHO, TEM OO0JIbIIIE, UeM OO0JIbIlIE BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



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

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nwxkenue. Ilyte u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUSL 00 OTHOCHUTENIBHOCTH JABMXKeHUs. CIOoXXEHHEe CKOpOCTeH Mg Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. I[lnoTHOocTh BemecTBa. CBS3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux minaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro IBMKECHHS Tela.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnwITBI, JEMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTshkeHUs (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIIECHUS U YBEJIMYEHUS JABICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  IJIYOMHBI  TOTPYXEHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHONM o0onouku 3emud. OnbiT Toppuyemnu. M3mepeHue atmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHMUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



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 CUJIbL, 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.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMmeHT cuibl. PaBHoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpaiieHre OTHOTO 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 KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaATsSHKEHME, CMauyMBaHUE, KAWLISPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis aHeprus. CnocoObl HW3MEHEHMs BHYTPEHHEH SHEPTHUU:
TEIUIONepeavya U COBEepIeHne padoThl. Buabl Terionepenadyn: TEmIONpOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeLIeCTBa. TemIo00MEH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT aTMOC(epHOTOo
JaBiieHUs. HachlleHHBIM 1 HEHACBIIICHHBIN 1ap. BiaaxHoCTh BO3AyXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner pabotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TennoBsle ABUTaTeNM M 3alllUTa OKPYXKAKOIIEW cpenbl. TemuoBble IOTEPU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI W NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Tei.

W3MmeHeHne naBiieHUs ra3a NpU HU3MEHEHMM OOBbEMa M HarpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

HaOmronenne xuneuus.



HabGnrogeHnue nocTossHCTBa TEMITEPATYPhI IPH TIIABICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

N3mepeHue TeMneparypsl Mpy MOMOIIIH KUJIKOCTHOTO TEPMOMETpPA U JaTUYUKA
TEMIIEpaTyphl.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanve 3aBUCHUMOCTH JIaBJIEHHWs BO3AyXa OT €ro o0béMa u
TEMIIepaTyphl.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

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

HccnenoBanue sBJIEHNA TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOIHOM U TOpsYei
BOJIbI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPH TEIII0O0OMEHE C
HArpeTbIM METAJNIMYECKUM LIMITMHIPOM.

OmnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PuxmMana).

Onpenenenue yIeapHON TEINIOEMKOCTH BEILIECTBA.

Hccenenosanue nporecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsAnoB. DIEMEHTAPHBIA JJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYHPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOe HanpsiKeHue. AMIIEpMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONpPOTHUBJIEHUE BeniecTBa. 3akoH Oma s yyactka nenu. llocnenoBarensHoe n



napajuiebHOE CoeIlMHEeHHE TPOBOAHUKOB. DJIC B enM NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

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

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarHutHoe nojie 3iekTpudeckoro toka. OneiT Amnepa. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
Cuna Amriepa u onpejeneHue €€ HanpapiIeHUA. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mepenune 3JeKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTat 1 Marazua COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eJIEHUs MOJOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlerncTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 10 HAOMIOACHUIO DSJIEKTPU3ALMM TEI IMPU CONPUKOCHOBEHUU WU
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JDIIEKTPHKH.

COopka 1 UCTIBITAHUE PIEKTPUUECKOH LETH TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOLIA/IA [TIONIEPEYHOT0 CEYEHUS U MaTEpHAIIA.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHNKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0HAa OMa T TOJIHOM LENN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYIIETO YePE3 PE3UCTOP.

OnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB IPU X OOBEAUHEHUU U
pa3elICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CWJIBI M HallpaBJ€HUS TOKA B KATyUIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydyenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl [0 UCCJIENOBAHHUIO SIBJICHUA DJEKTPOMAarHUTHOW HMHIYKIIHMH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHN U HaIIPaBJIEHUS MHAYKIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBwkeHue. MatepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOp MAaTE€pUaIbHOW TOYKHM, TEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBIKEHNE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPABHOMEPHOM JBH)KEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPOMACHHOTO IMyTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBMKEeHHE MO OKPYKHOCTHU. JIMHEHHAsE CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOMIAs CUJIA.

[lepBsIii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

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

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

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

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHeT Bokpyr ComHia). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Kku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. I3Menenue ummynbsca. IMmynnbse ciiibl. Ypyroe u HEynpyroe
B3aUMOJCUCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbpHas YHEPTUs Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEprus CKaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPTrUM. 3aKOH MU3MEHEHHUSI M COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Hemoncmpayuu.



Habnrogenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEHHE IyTE€Hd W TPAEKTOPUM JABWXKEHUS OJHOIO M TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGnronenne MexaHMYEeCKUX SIBIICHUW, MPOUCXOASIIMX B CHCTEME OTCUE€Ta
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QPU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJla OT €r0 MAaCChl U ACHCTBYIOLIEH HA HETO CUIIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITYJIbCa IPU a0COTIOTHO HEYNPYTrOM B3aUMO/IEHCTBUU.

CoxpaHeHHE UMITyJIbCa IIPU YIPYTOM B3aUMOJECHCTBUN.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure SHEepruu Npu ABUKEHHUH TeJla MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBaHue TpakTa [Jsi pa3roHa U JAJbHEHIIEro pPaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue IBHKEHMS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



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

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

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

Paznen 9. Mexanuveckue Kojae0aHus U BOJTHBI.

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

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

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

3ByK. Pacnipoctpanenue m otpakeHue 3ByKa. I'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomol u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAaHUHN MPYKMHHOTO MAasSTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaCHUs.



Pasznen 10. DiiekTpoMaraiuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM cBs3U. Paguonokanusa. Kocmuueckas cBs3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U AUPPAKIIMU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonmHelHOE pacnpocTpaHeHue cBeta. 3atmMenus ConHna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTHYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx mnyderr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HptoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimul.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKeHUsI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMJICHUSI OT yTila MaJicHusi CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

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

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

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

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl.  PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX siaep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT paJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sanep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dortorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUS U OTIbITA IEATEIIbHOCTH, IPUOOPETEHHOTO



Ipy W3YYCHUU BCEro Kypca (u3ukm YrIyONEHHOTO YpOBHS, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHhIX pe3yJbTaToB o00y4deHUs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTenbHON (QOPMOI OCBOCHUS MOMYJSA SIBISETCS TIPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX Pa0OT M OMBITOB (BKJIIOYast paOOTHI U OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a Takke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



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

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIpPaBJICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKON HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIbTYPHI,

OpUEHTalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKA peIICKCUU, MPU3HAHUE CBOETO IIPaBa Ha ONINOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux

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

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

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Y€pe3 MPaKTHUYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PA3BUTUS B IPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI0OAJBHBIX TOCIEICTBUMA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  yHUBEpCAJbHblE  Yy4eOHblE  JCMCTBUS,  PpETyJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

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

OIICHMBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOU TEMbI M BBICKA3bIBATh
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

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

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pENICHUS (PU3NUECKOW 3aaqydl WM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIliy U TIpejiarath iaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYroTo.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYEeCKOe JBWXKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIUHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBWKEHHE, HEPABHOMEpPHOE JBUXKEHUE, WHEpIUs,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIONIUX JIAaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM U HEKHMBOMW MPUPOJE, ACUCTBUE CUJ TSKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(bU3NYECKUX SIBICHUIA,

OMKUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOJI0A KUIKOCTH, BHITAIKHABAIOIIAS CHUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GU3NUYECKUE SIBJIICHUS U MPOIECCHI, UCTIONb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJTHOM HpsiMOil), 3aKkoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN pPeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacuéTHble 3a1auu (B 2—3 OEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
O00OCHOBBIBaTh BBIOOp METO/AA pEIICHHs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHHs U Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PEIIUTH MTPH TOMOIIH (PU3HIECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

MIPOBO/IUTD OTIBITHI MO HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (PU3NUECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, IpOSIBICHUE JIEHCTBUS aTMOC(HEPHOIO JaBJICHMS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJI0KEHHE (THUIIOTE3y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEJITUYUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tella, Cuila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3((PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAa M3MEPEHUS,
¢bukcHpoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOANUTH HECIIOXKHBIE AKCIIEPUMEHTAJIbHbIE HCCIEAOBAHMS 3aBUCHUMOCTEM
¢u3nyecKux BETUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHHUS



OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHIIbl YIIPYrOCTU OT YJIMHEHHUS MPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (OpMyJIMpOBaTh 3aJady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BUJE TaONMIl U TpaduKOB,
OLIEHUBATh NOTPEIIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

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

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN TIpecc, CHQOH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB INpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpUuOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUM W MyTEM CPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMaIlMIO, KOTOpas  SIBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MAaTEpHalIbl, PECYpPChl CETH
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNlaTh KpaTKUE COOOIICHHS O PE3yJbTaTax MPOEKTOB WA YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

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

K xon1y oOyuenus ¢ 8 knacce npeIMETHBIE Pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIICHHBIA W HEHACBHINICHHBIA Map, CHOCOObI M3MEHEHHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelieHr Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHWE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUYEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IIPOBOJTHUK C TOKOM) 10 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh POSIBIICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUHN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KaMWUISIpHBIE SIBICHHUS B MPUPOJE, KPUCTAIBI B mpupojae, uznydenue ConHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emi, Apeid MoJtoCcoB, poJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TPU OSTOM IMEPEBOJUTH MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEILECTBA, YIEJIbHAs TEIUIOTa IJIaBJICHMUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HaIpsbKeHUE, COMpPOTUBICHUE MpoBoAHUKAa, JJC B 1enu MOCTOSSHHOIO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMBIX BEJWYUH, MX O0O03HAYEHUS W E€AUHUIBI (U3UYECKUX BEIMYMH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npaBuia Kupxroda, 3akon Oma nms monHo# nenu, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHSITh PU3NUECKUE MOJICIIU JI1 OOBICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJIE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SIBICHUM, (HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/ISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MepHOCTEH, UCTOIB30BaTh I'paUUECKUEe METOJbl PEIICHUS 3aJ]lad, MPOBOJIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPOOJIEMbl, KOTOPHIE MOKHO PEIITUTH MPU MTOMOIIN (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  pAaclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTH IaBJICHUS BO3JyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH IIpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTPU3ALIMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTrATENS TOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSIEMOE
Opearnoiokenue (THUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJIECHHH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSMbIE M KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEITUYHH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpEHUs, (PUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIEAOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JaBJICHHUS BO3[yXa OT ero o0bémMa M HarpeBaHHs WU
OXJIAKICHMS, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHa IPU CMELIMBAaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJHHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HMCCIIEOBAaHUE, CaMOCTOATEIbHO COOMpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coONoaTh MpaBmiia Oe30macHOro Tpyaa mnpu padbore ¢ JabopaTOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AIIEKTPOJBUTATENb ITOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUS O CBOWCTBax
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
M0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABUrATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI 1 CXEMAaTHUUYHbIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  HW3MEPHUTEIbHBIX  NPUOOPOB U
TEXHOJIOTUYECKHX MPOIIECCOB MPH PEIICHNUU Y4eOHO-TIPAKTUUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH TIPU OOpaIlleHUHd C NMPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBEHO (POPMYJIHPYS TOMCKOBBIH 3aIIPOC, HA OCHOBE UMEIOIINXCS 3HAHUN
U CpPaBHEHHUS JIONMOJHUTEIBHBIX HMCTOYHUKOB BBIJIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEI0BATENbCKOM AESTEIbHOCTH, ITPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBIIIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MUECKUX MPOLECCOB
pacnpenensaTh OOA3aHHOCTM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/1 B ACSTEIHHOCTD IPYIIIBI, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aWMOJICUCTBUE, TMPOSIBIAS TOTOBHOCTh  pa3peliarh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPErPYy3KH, LEHTP TKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITYyCKAaHUSl M TMOTJOoNIeHus, anb(pa-, 6eta- U ramma-
U3ITyYEHHUs], U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJeHUE TeJl, IBWKEHUE I0 OKPYXKHOCTH, B3aUMOJEHUCTBHE TEl,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE JABM)KEHHME (PacHpOCTpPAaHEHUE M OTpaKEHUE
3ByKa, HHTephepeHns U Tudpakius BOIH), MPSIMOJIMHEHHOE paclpoCTpaHeHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO0  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuiaHeT COJHEYHOM CHUCTEMBI, PEaKTHMBHOE JIBMDKCHHME KMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YJIbTPaUOIETOBOTO M PEHTTEHOBCKOTO M3IY4YEHMH,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICNISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SIBICHHI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIjoBass  CKOPOCTb,  LIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHASL SHEPTUS CXKATOM MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITNINH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKON SHEpruH, 3aKoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOHW JIUH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pasnuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €70 MAaTEMaTUIECKOE BHIPAKEHUE;

CTpOUTH (DPU3UYECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHHUM, NPUMEHATh (QU3WYECKUE MOJETU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HaYCHUN (PU3NYECKUX BEIMYUH, IPU ITOM BBIOMpAThH aJ€KBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBS3BIBAIONINX (DM3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a49H, BRISBIISITH HSJIOCTAIONTUE WIIA N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aJadd, WCIOJIb30BaTh CIPABOYHBIC
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTI0JIb30BaTh rpadudecKue
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCThH IMOJYYCHHOTO 3HAa4YeHUs (PU3NYECKON BEIWYUHBI U
OTIPENIEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METO/IOB, W TMpeJjiaraTb OPUEHTUPOBOUYHBIN CMOCOO pENIeHHs, B OMUCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATH IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHa, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTb TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETA, pa3lioKeHUe Oesoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IpPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEE 3HAYEHUE U3MEPSIEMOM BEIMUMHBI M ONIPEIENSs IOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOPEHHE Tela NMPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJHOIO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKasi CHUJIa, PaJUOAKTUBHBIA (DOH) C MCIOJB30BAHWEM AaHAJIOTOBBIX U
1U(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHMIA;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JaBJICHUS, MEpUOJa KoJIeOaHMI MaTeMaTH4YeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpEJEeJICHHE YCKOPEHUsT CBOOOJHOIrO TNaJeHHUs, HCCIEJOBaHHE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETA OT yIJia NaJeHus, yIila IPeJIOMJICHHS OT YIJia NaJeHUsl CBETOBOTO
Jy4a, UCCJIEIOBAHUE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY ITyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYI0  YCTAHOBKY, MPEACTABIATh  IOJyYECHHbBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiibcoHa), MCIONB3ys 3HAHUS O CBOMCTBax
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIUH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
Oe3omacHOCTH IpU OOpallleHuu ¢ NpuOopaMu M TEXHUUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYsI MOMCKOBBIN 3alpoC, HAXOAUTh MYTH OMNpPEEICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WnTepHer, BnaneTe NpuéMaMHM KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIATH PE3YyJIbTaThl NPOEKTHOW WJIM UCCIEI0BATENbCKON NEATEIbHOCTH MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIM ammapar u3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 ®dusnka — HayKa 0 IpUPOE 2 SIKacc
1.2 OU3NYECKUE BETUYNHBI 4 SAKnacc
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 SIKnacc
Wroro mo paszneny 8
Pa3pea 2. IleppoHavyanbHble CBeICHHS O CTPOCHHH BelEeCTBA
2.1 Crpoenue BemiecTBa 2 1 SIKmacc
BIDKEHUE W B3aUMOJICHCTBUE YACTHI]
2.2 A 4 2 AKnacc
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1 SAKnace
Hroro no paszneny 7
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
3.1 Mexanuyeckoe IBUKEHUE 30 SKnace
3.2 Wueprus, Macca, TUIOTHOCTD 9 SKmacc
3.3 Cuna. Bune! cun 17 SKnace
3.4 3akonbl HeroToHa 5 SAKnace
Uroro mo pazneny 61

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




41 [asnenue. llepenava naBneHust TBEpAbIMU 7 5 K ace
TeJIaMU, KUJAKOCTSIMU U Ta3aMu
4.2 JlaBneHue XUAKOCTH SKnace
4.3 ATtMochepHoe 1aBiIeHHE 1 AKnacc
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 14 3 AKnace
NOrpyXEHHOE B HUX TEJIO
Utoro no pazneny 34
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
5.1 WMmynbe. 3aKOH COXpPaHEHUs UMITyJIbCa 4 SAKnace
5.2 PaboTa u MOIIHOCTH 4 SAKnace
5.3 [IpocThie MeXaHU3MBI 8 AKnacc
5.4 Mexannyeckas SJHeprus 4 AKnacc
Hroro no paszneny 20
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM I MOYJIb
6.1 ‘ IToBTOpUTENBEHO-00001IIAIOLINI MOTYITH 4 AKnace
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 134 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 9 SIKnacc
1.2 TennoBbie porecchl 33 1 6.5 SIKnacc
1.3 Uneanbneiil ra3 B MKT u tepmoannamuke 7 SIKiacc
Utoro no pazneny 49
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
91 SHeKTqueCKmi 3apsibl. 3apsLKEHHbBIE Tela 15 1 STKace
U MX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 10 AKnace
2.3 MarHuTHBIE SIBJICHUS 5 4 AKnacc
2.4 DNEeKTpOMarHuTHas NHIAYKIHS 5 1 1 AKnace
2.5 CtpoeHue aToMa U aTOMHOTO si/ipa 11 SAKnace
2.6 I'eomeTrpuueckas ontuka 23 1 SAKnacc
Hroro mo pazneny 79
Pa3nea 3. IloBTopuTe1bHO-0000 10N MOYJIb
3.1 [ToBTOpUTENTEHO-0000IAIOIIHI MOTYITH 8
Hroro no paszneny 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 4 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHu4eckoe JBMKEHUE U CIIOCOOBI ero
11 30 1 4 SAKnace
OTICAHHUS
1.2 Bsaumonelicteue Ten 35 SIKnacc
1.3 3aKOHBI COXPAHEHUS 15 1 2 AKnacc
Wroro mo paszneny 80
Pa3nes 2. Mexannueckue Kos1ie0aHUsI M BOJIHBI
2.1 Mexannueckne KoineOaHus 8 3.5 SKmacc
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3 AKnace
Hroro no paznery 18
Pa3nes 3. DjiekTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U
3.1 P 6 SKmacc
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 Paznoxxenue 6enoro cBeTa B CEKTP 2 SAKnacc
4.2 JIuH3b! U onTUYECKUE TPUOOPHI AKnacc
4.3 3aKOHBI pacIpOCTPAHEHUs CBETA SAKnacc




Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Henyckanue v nornomeHue ¢cBera aroMoM 1 SIKiace
5.2 CtpoeHune aTOMHOTO sipa AKnacc
5.3 SnepHble peakuuu SAKnacc
Utoro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 MeX&HI/I‘leCKIfe siBJICHUSI (TIOBTOPUTEIIHHO- 6 3 STKacc
0000IATOITIIT MOTYITH)
6.2 TermnoBbie HBJ;IGHPIH (TIOBTOPHUTEIHHO- 3 STKace
00001IaI0ITNIT MOTYITh)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS ) 3 1 TKace
(TOBTOPUTETHHO-0000IIAOIITUN MO/TYITh)
6.4 CaeroBbIe sIBJjeHHﬂ (MOBTOPUTENBHO- 1 1 STKace
00001IarOIINIT MOTYJIb)
6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB 4 AKnace
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 153 26.5




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOT'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

1. ®wusuka. 7 knacc / [lepeimkun A.B., O61iecTBo ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

2. Owusuka. 8 knacc / [lepermkuna A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AktnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

3. @wuswmka. 9 kiacc / [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aktnoneproe obmectBo «M3narenscTBo «IIpocBenieHne»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. IIporpammsl ocHOBHOrO 0011ero o0Opa3zoBanus. ®usuka. 7-9 kinaccel (aBTOPHI:
A.B.Ilepsimikun, H.B.®unonosuy, E.M.I'yTHUK)

OU®POBBLIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETHU
HUHTEPHET

7 KJIACC

. bubnmuoreka — Bc€ no npenmety «dusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Peskxum mocryna: http://fizika-class.narod.ru

3. Emmnas komrekuuss 1nu(POBBIX  00pa3oBaTeNbHBIX  pecypcoB. —  Pexum
noctyna: http://school- collection.edu.ru

4. VHtepecHble MaTepualbl K ypokaM (M3MKU IO TeMaM; TEeCTbl 10 TeMaM; HarJisiaHbIe
nocobust K ypokam. — Peskum moctyna: http://class-fizika.narod.ru

5. llndpossie oOpa3oBatenbHbIe pecypehl. — Pexum goctyma: http://www.openclass.ru

6. DNeKTpOHHBIE yueOHUKH 10 (usnke. — Pexxum mocryna: hitp://www.fizika.ru

8 KUIACC

1. bubnuoreka — Bcé mo npeamety «dusukay. — Pexxum qocrtyna: http://www.proshkolu.ru
2. BuneoonsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas  komnekuus — OUPPOBBIX  oOpa3oBaTeiabHBIX  pecypcoB. —  Pexum
nocryna: http://school- collection.edu.ru

4. WutepecHble MaTepualibl K ypokaM (U3UKU 10 TeMaM; TECThl M0 TeMaM; HarJsIHbIC
nocobust K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. lludpossie oOpa3zoBareabHbIC pecypcehl. — Pexum qoctyma: http://www.openclass.ru

6. DneKTpoHHBIE YueOHUKH 10 usuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enpunas xomnmekuus  1UQpPOBBIX  oOpa3oBaTelbHBIX  pecypcoB. —  Pexum
nocryma: http://school- collection.edu.ru

3. WnrepecHble MaTepraibl K ypokaM (HU3UKH 10 TeMaM; TECThl IO TeMaM; HarJsiIHbIC
nocobust K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

4. lludpossie 0Opa3oBaTenbHbIE pecypchl. — Pesxum gocryma: http://www.openclass.ru

5. DnekTpoHHbIe yUeOHUKH 110 pu3uke. — Peskum mocryma: http://www.fizika.ru
6.lucranimonnas tmkona Ne368 http://moodle.dist-368.ru/ OtkpeiTeiii  kiacc. CereBoe
obpasoBaTensHOEe coobrecto. http://www.openclass.ru/node/109715



https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&source=editors&ust=1662142024394687&usg=AOvVaw3RladAYjPWdLDmZeclm8Nr
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1662142024395105&usg=AOvVaw0DNR5iEveH-saOUQI6C3Vf
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1662142024395683&usg=AOvVaw1nFNOvkyslVvuJBGBzuK16
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1662142024395966&usg=AOvVaw0fzOmgAoHkdtkFEKsHcLgZ
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1662142024396269&usg=AOvVaw3hJ_yHRDfiGHQBcfsCsFqV
https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&source=editors&ust=1662142024396864&usg=AOvVaw11a1P0yx93anbddD2EkwaG
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1662142024397176&usg=AOvVaw0fInz-gyGKNI1vCP_4TqhS
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1662142024397764&usg=AOvVaw0mh34OviZkCeFAdn_v9BbR
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1662142024398049&usg=AOvVaw0bmz1GxPAoQlaxos6UGpaK
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1662142024398346&usg=AOvVaw18IbChIZA1T0lIa5Xrw2ev
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1662142024398989&usg=AOvVaw1kgSuynxJ5bDLR3hab21z_
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1662142024399537&usg=AOvVaw2hnevuJ6_7vc49sWJ6o4mI
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1662142024399875&usg=AOvVaw3Aw_DK_DpYjmMmC8g4q4d7
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1662142024400203&usg=AOvVaw3cT_7t47tEZO9RqDSn7tzF
https://www.google.com/url?q=http://moodle.dist-368.ru/&sa=D&source=editors&ust=1662142024400493&usg=AOvVaw2l8_ztmTzBVPUngCNmC7zr
https://www.google.com/url?q=http://www.openclass.ru/node/109715&sa=D&source=editors&ust=1662142024400700&usg=AOvVaw21XGODReGirekgKtBo-f3s

7. Enunas KOJUIEKIIUS U(PPOBBIX 00pa3oBaTeNbHBIX
pecypcos._http://schoolcollection.edu.ru/catalog/

8. ®denepalibHbII LEHTP MH(POPMAIMOHHO-00pa30BaTEIbHBIX
pecypcos._http://www.fcior.edu.ru/

9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cents0ps» MaTepuaisl mmo ¢usuke. http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux oobekToB. hitp://physics.nad.ru/

12. )KuBas ¢pusuka: odyuaromas nporpamma. hitp://www.int-edu.ru/soft/fiz.html

13. ®uswka.ru. http://www.fizika.ru/

14. ®usuka: komeknus onblToB. http://experiment.edu.ru

15. KoHTpOIIbHBIE U CAMOCTOSTENbHBIE paboThI 10 Gu3uke. 9 kiacc: K yueOHHKY A.B.
16.ITepeimkuna, E.M. I'ytHuk «®usuka 9 kmace» / O.W. I'pomuea. — M.: M3narenscTBo
«Dx3ameny, 2014.

17. Tectol o ¢pusuke. 9 knacc: k yueoOnuky A.B. Ilepeimkuna, E.M. I'yrauk «®usuka

9 knacce» / O.U. I'pomuieBa. — M.: M3narenscTBO «Ok3amen», 2010.

18 . ®usuka. 9 xnacc. TemaTnueckue TecTOBbIe 3aAaHus As nMoArotoBku Kk ['MA. / aBrt.-
coct.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasib: OOO «Akagemus pazsutus», 2014.
19. Iucranuonnas mkoa Ne368 hitp://moodle.dist-368.ru/

20. OTKpBITHII KJIacc. CereBoe o0pa3oBaTenpHOe
coobmiectso._http://www.openclass.ru/node/109715

21. Enunas KOJUIEKLUS U POBBIX 00pa3oBaTeNbHbIX
pecypcos._http://schoolcollection.edu.ru/catalog/

22. ®denepanbHbII LEHTP UH(POPMALIMOHHO-00pa30BaTEIbHBIX

pecypcos._http://www.fcior.edu.ru/



https://www.google.com/url?q=http://schoolcollection.edu.ru/catalog/&sa=D&source=editors&ust=1662142024401031&usg=AOvVaw02XS_zD6woVxX4oLkke31G
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&source=editors&ust=1662142024401327&usg=AOvVaw2J_XT8eaiKKkXB3xhCAdqF
https://www.google.com/url?q=http://interneturok.ru/ru/school/physics/&sa=D&source=editors&ust=1662142024401627&usg=AOvVaw3uQCCeagQnm9YlvWX_HuqH
https://www.google.com/url?q=http://archive.1september.ru/fiz&sa=D&source=editors&ust=1662142024401919&usg=AOvVaw0VM-gwgaXwF4JYq_qWj4s9
https://www.google.com/url?q=http://physics.nad.ru/&sa=D&source=editors&ust=1662142024402237&usg=AOvVaw2qJ6FtBjEBQXkvguvndQOb
https://www.google.com/url?q=http://www.int-edu.ru/soft/fiz.html&sa=D&source=editors&ust=1662142024402624&usg=AOvVaw06wdZvn3OCghYP70dNBEbq
https://www.google.com/url?q=http://www.fizika.ru/&sa=D&source=editors&ust=1662142024403048&usg=AOvVaw1n6b3IPX4OqtJZVpioXURI
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&source=editors&ust=1662142024403360&usg=AOvVaw1-PevR8V2OeTkPwCPwKnj4
https://www.google.com/url?q=http://moodle.dist-368.ru/&sa=D&source=editors&ust=1662142024404191&usg=AOvVaw0fZlXMJR1RKp3zTfpClEce
https://www.google.com/url?q=http://www.openclass.ru/node/109715&sa=D&source=editors&ust=1662142024404508&usg=AOvVaw2WOnceInQaxi6atYq9j2vJ
https://www.google.com/url?q=http://schoolcollection.edu.ru/catalog/&sa=D&source=editors&ust=1662142024404843&usg=AOvVaw3PiUs2vD_D9ZDVndVwTsGb
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&source=editors&ust=1662142024405254&usg=AOvVaw3cJ9vlRYj9Ssubf90VI-Nz

