INocynapcTBeHHOE OO IKETHOE 00pa30BaTEIbHOE YUPEIKICHUE CPeaHss 00111e00pa3oBaTebHas
mkoia Ne484 MockoBckoro paiiona Cankr-IlerepOypra

«YTBepKIAIO»

HupekTop E(bHMOBgE\qIM MOBa I'Iop.nmcario
Tpukas or 30.08.2023 Ne 327-0y ;‘(“)i’:;f:}: —

Ma p NHa MapwHa lOpbeBHa

[lata: 2023.09.25

10) PbEBHA 14:34:50 +0300

PABOYAS ITPOTPAMMA CPEJIHEI'O OBHIETI'O OBPA30OBAHUA
OU3UKA
(mns 10 kimacca)

0a30BbIi ypOBEHb

(ITpunoxxenne 1 k OIT COO B coorBetcTBUU ¢ DOII u T'OC 2021)

Cankr - [letepOypr
2023



INOACHUTEJIBHASA 3AIINCKA

OCHOBHBIMH eI IMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAIOTCA:

dopMHupoBaHHE HHTEpeca M CTpeMJICHHs OOydYaloImMXCsl K HAyYHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEJICTABICHU O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GU3MKU ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmkeHne STUX Iesell 00ecIeYrBaeTcsl PElICHHEM CIEAYIOMNX 337ad B IpOoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHusI:

MPHOOpPETEHUE CUCTEMBI 3HAHHK 00 OOIMX (PU3UIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (DU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHUS Jid OOBSICHEHHS
GU3MYECKUX SBICHUM B TPUPOJE W JJIs TNPUHATHS TPAKTHYCCKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3nuecKon
MOJIEJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3AaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUAM 33]1a4U;

MOHUMaHue (PU3MUYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPEY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUSI U TIPOBEACHUS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3JIaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€SITEILHOCTH.

MECTO ITPEIMETA B YYEBHOM IIJIAHE

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoauTcs B 10 kmacce — 68 dacoB (2 yaca B HEJIENIO).

Y4e0H0 — METOANYECKUH KOMILJIEKT

®usuka, 10 kmace/ Makumes I'.41., Byxosues b.b., Corckuiit H.H. nox penakiueit
[TappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»

BocnurareabHblil moTeHuMas npeamMera « Du3nkay peaausyercs yepes:



- IPUBJICYEHUE BHUMaHHs 00y4YarOIIMXCsl K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypOKax
SIBJICHUI, OPraHU3aIMI0 PadOTHI € TOIY4aeMOl Ha YPOKE COIMAIbHO 3HAYNMMON HH(pOpMaLnei;
— UHUIUMPOBAHUE ee 00CYX/IeHNUs, BRICKA3bIBaHUS 00yYarOIIUMUCS CBOETO MHEHHUS 110 €€
MIOBOJLY, BEIPAaOOTKM CBOETO OTHOLICHUS K HEH;

- 10A00p COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHUS, 3a/1a4 UHTEPECHBIX 110 COAECPKAHMUIO,
Oorarele UAEIMHU, UMEIOLINE HECKOIBKO CIOCOOOB pEILICHHS.

- 3aJJaHKs, CIIOCOOCTBYIONINE (POPMUPOBAHUIO KPUTUYECKOTO M JIOTHUECKOTO MBILICHHS;
HaBBIKOB OLIEHKH, CTPYKTYPHPOBAHUS UH(POPMALIUHU U BbIIEIECHUS TJIaBHOT'O;

- YMEHHUE JJOBOJIUTh HAYaTyr0 paboTy /10 KOHIIA;

- YMEHHE PYKOBOJICTBOBATHCS IIPABUJIAMU IIPU BBIIOJIHEHUH 3aJaHUH,

- BOCIIUTAHHE OTBETCTBEHHOT'O U OEPEKHOr0 OTHOILIEHHSI K OKpYKarollel cpene,

- 0CO3HaHHE HEOOXOAUMOCTH IPUMEHEHUS TOCTUKEHUH COBPEMEHHON HAYKU U TEXHOJIOTUil

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA>»

10 KUIACC

Pa3nes 1. ®u3nka 1 MeTOAbl HAYYHOI'0 O3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl moO3HaHUsA OKpyXkaromero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢u3nuecKux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB. [I[pHHIMIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHazorosble U IU(PPOBbIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro aBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[TepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majieHune. Y CKopeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0Bas CKOPOCTh, IMHEIHAsA cKOpocTh. [lepron n yactora
oOparenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckne ycTpouCcTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPAIIAS KHHEMAaTUUECKUX XapaKTEPUCTHK ABUKECHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habmionenue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy pu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKIY TYTSIMU, PONACHHBIMH TEJIOM 3@ MOCJIEI0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU MPU PABHOYCKOPEHHOM JBMXKCHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3ydeHne ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anuies. [lepBoiit 3akoH HetoTona. MHepimanbHbIe CUCTEMBI
OoTCU€Ta.

Macca Tena. Cwma. Ilpunnun cyneprosunmu cuil. Brtopoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectd. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (1okosi, CKoybxeHus, kauenus). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHSI CKOJIBKEHUS U cwiia TpeHus mokos. Koaddumment tpenus. Cuna conpoTUBICHHS TIPU
JBUKEHUHU TeJIa B )KUAKOCTH WJIU rase.

[ToctynarensHOe U BpaliaTeabHOE ABM)KEHHUE aOCOITIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpauieHus. [limevo cuiibl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIINUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIBbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHue ABMXEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynsc MaTtepuaabHOM TOYKH (Teja), CUCTEMBbI MaTePUATBHBIX TOUYEK. MIMIybe CHITBI
W3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHCHUS UMITyJIbca. PeakTuBHOE IBIKEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprus MaTepualibHOW TOYKH. Teopema 00 M3MEHEHMHM KUHETHYECKOU
SHEPTUH.



[ToTenmmansHas sHeprus. [loTeHnManbHas SHEPTHs ypyro AehOpMUPOBAHHON MTPYKHUHBI.
[TorennuanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle U HEMOTEHIMAIbHbIE CUibl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoOMCTBAa U NPAKTUYECKOE NPUMEHEHME: BOJOMET, KONEp, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHue aOCONMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHUEM MEXaHUYECKOM SHEpruu Tena Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MoJsiekyasipHasi puM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKONH TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asmxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosiekyi. Konnuectso BewectBa. [loctosinaass ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHU
ujeanpHOro rasa. AOCONIOTHas TemIiepaTypa Kak Mepa CpeJHed KHHETHYEeCKOW 3Hepruu
TEIJIOBOTO JABMKEHHMS yacTull ra3a. [[Ikama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B HACaAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHHE H30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHu4ecKre yCTpOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKUX COCTUHEHHM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopnens onsira IlITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpezneneHnre Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHUil o0béma
KOMHATBhI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku



TepMoguHamuyeckass cucrema. BHYTpeHHSAS] 3HEpPrusi TEPMOAMHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KomndecTBo TEmioTsl U pabota. BHYTpeHHssS SHEPTUsl 0THOATOMHOTO
uJeaNbHOro ra3a. Bujpl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeibHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONepe1aye.

[Tonsitue o0 anuabatHom mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30MpoieccaM. [ padudeckast HHTepIpeTaus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh IPOIIECCOB B IIPUPOIC.

TeroBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIIOBBIX MammurHax. KoaddunueHT monesnoro aerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KOX((UIMEHT MOJIE3HOTO JEHCTBHS. DKOJIOTHUYECKUE TIPOOIEMBI TEIUIOYHEPTETHKHY.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TMPU COBEPIICHUH pabOThI: BBUIET MPOOKH W3
OYTBUIKH TIOJ] ICHCTBUEM CIKAaTOTO BO3/TyXa, HarpeBaHue d(upa B JATyHHOU TpyOKe MyTéM TpEeHUs
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TemiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TypOMHBI, ABUTATEINISI BHYyTPEHHETO CrOPaHUsI, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u koHAeHCalus. Micnapenue u kunenune. AOCOIIOTHAS K OTHOCUTEIIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHHbl map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIEPATYpPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
Kunkue kpucraminsl. CoBpeMeHHbIE MaTepuanbl. [ImaBrneHne u Kpucraumszanus. Y aelbHas
TeruioTa riasneHus. Cyonumanmsi.

VYpaBHeHHEe TEIIOBOTO OanaHca.

TexHU4YeCKne YCTPONCTBA M TPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHN TIOJIYYCHHSI COBPEMEHHBIX MaTepUaIOB, B TOM YHCIIE HAHOMATEPHUAIIOB,
Y HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3IyXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Dnexmpocmamuka
OneKkTpu3aius Tell. OJEKTPUYeCKuid 3apsna. J[Ba Buga dSIEKTpUUYECKHX —3apsIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.



B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuyHbli  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpskéHHocTh 3nekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPs)KEHHOCTHU IEKTPUUECKOTO MOJIA.

Pabora cun anekrpocratuueckoro noss. [loreniuan. Pasnocts notenuuanos. [IpoBoguuku
Y JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. [[uanexkTpuueckas IpOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpoCTBa M MPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE DJIEKTPOINPUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DIIEKTpOCTAaTUYECKAs 3allUTA.

JW3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOrOo TOKa. VICTOYHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DneKTpuuecKoe COIIPOTHBIICHHE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa—JleHna. MOmHOCTb 3EKTPUYECKOTO TOKA.

DONeKTPOABMKYIIasl CHJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHMKA ToKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAs MPOBOAMMOCTB TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JTUCCOLManus. JIEKTPOIU3.

DJIEKTpUYECKHH TOK B ra3zax. CaMOCTOATEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoaHus.
[1na3ma.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.



3aBUCUMOCTh CONPOTHUBIICHUS LMIMHIPUYECKHX IPOBOAHUKOB OT JJIUHBI, IJIOLIAIU
MIOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsamoe u3MmepeHue 3IeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MPOBOJIUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTh INOJ1A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3Mepenue 351eKTpOABIIKYILEH CHIIbI MCTOYHUKA TOKA U €70 BHYTPEHHET0 CONPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCyIIECTBISETCS € YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMyeckas BeIMYMHA, 3aKOH, TCOpHs, HaOIIOIeHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHHas GyHKIMs, mapadoia, runepooa,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX TMPOCKIHH Ha OCH KOOPJAWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONIEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBJICHHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, FalbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEb BHYTPEHHErO CropaHMs, mapoBas TypOuHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MaTE€pPHaIoB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpHUHTEp, AJIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPHOOPHI, TaTHBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEILHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH M BOJIOHTEPCKOH JIEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaNbHOM 1eATeIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIlUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMYECKON HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOI NIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJTMpPOBaTh M aKTyaTU3UPOBATh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIHM3a UMEIONIUXCS MaTepUaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON AEATEIHHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJuW3HpOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/ISI/II-IGCK0FO COACPpKaHHA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIIMH B 00J1acTH (DU3HKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESATCIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedIieKCHu KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU [ OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHsI CpeAHEro obuero oOpa3oBaHus y oOydarOUIMXCSl COBEPILEHCTBYETCSI SMOLMOHAIBbHBIN
UHTEJUIEKT, MPeAIoaraloui copMIUpOBAHHOCTS:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKIIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ NOBEJICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHUSM U MPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMM3M, HHULMATUBHOCTb, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKUM 3apsii MpPHU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Ted,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAIUs, IUIABIECHUE, KPHUCTAUIM3ALMs, KUIIECHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;



OINKCBIBATE MEXAHUYECKOE JIBUKECHUE, MCIIONIb3Ysl (PU3NYECKHUE BEIUUYMHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKCAaHUM IPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMUUH, UX 0003HAYECHMUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4Hasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS M EIUHMILBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh  10JI, MOTEHLMAJ, Pa3HOCTh IOTEHLUHUAIOB;, IpPHU ONHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (PU3MUECKUX SBJICHUH M TPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTE OIBIT U GOPMYIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXly (PM3NYECKMMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢du3nueckre 3aKOHbI M MIPUHIUIBI, HA OCHOBE aHAJIN3a YCJIIOBUS 33aJa4d BHIOMpATh (PU3NUYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliath KayeCTBCHHBIC 3a/1a4d: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPCUUBYIO IICTIOUYKY
pacCyKICHUI C ONIOPO HAa U3YUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUC SIBIICHHUS,

HCII0JIB30BAaTh IPU PCIICHHUN y‘-Ie6HBIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHLIC TEXHOJIOTNU
JUIL TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMU W MPEJCTABJICHHS Yy4eOHOH W Hay4dHO-
HONYJISIPHO# HH(OOPMALIUH, TOJYICHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, O0bSICHCHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHNUS 10 (PU3UKE B TOBCEIHEBHOM JKU3HH [T 00ECTICUCHHSI
0€30aCHOCTH TPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU YCTPOHUCTBAMH, /I COXPAHCHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTaTh B IPYIINE C BHIOJHEHHEM Pa3IMYHbBIX COI[MATBHBIX POJICH, INIAHUPOBATH PAbOTY
IPYIIbl, PAIMOHAIBHO PACHPEACNIATh OOSM3aHHOCTH W  IUIAHMUPOBaTh  JICSTEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peLICHUE paccMaTpUBaEMOil TPOOIICMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
OcHoBHbIE BU/IbI eI TEJIbHOCTH
O6me  Kour Tpa DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U e poJib K (uudpoBbie)
n/n TeM NMPOrpaMMbl KOJIHY  HBIe Heex odpa3oBaTebHbIE
€CTBO pador ue pecypchl
JacoB bl paﬁo
ThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
W3ydeHne HayYHBIX (SMIIUPUYECKUX U
TEOPETUIECKHUX ) METOJIOB ITO3HAHUS
oKpyxaroriero Mupa. OOCyKICHIE TPAHHULL
MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB U
teopuii. Pabora B Te 10 MOJITOTOBKE
®du3nKa U METOIbI HAYYHOTO Bubmiorexa LIOK KOpI())TKI/IX COO6H1€I;III)/I}II>'IHO poJu U MecTe
1.1 2 https://m.edsoo.ru/7f N
MO3HAHUS 41bF72 (GbU3HMKYN B HayKe U B MPAKTUYECKOM
- JeSTeNbHOCTH Ttojiei. JlemoHcTpanus
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
prOOpPOB, KOMIBIOTEPHBIX JAaTUNKOB.
OcBOEHHE OCHOBHBIX MTPHEMOB PAOOTHI C
urdpoBoit 1adboparopueit o Gusnke
Hroro no paszneny 2
Pa3znen 2. MEXAHUKA
bubnmoreka [JOK [IpoBeneHue sKkCiEpUMEHTA: U3YYEHNE
2.1 Kunemaruka 5 https://m.edsoo.ru/7f HEPABHOMEPHOT'O JBUKCHHUS C IENIBIO
41bf72 OTpeieNIeHUs] MTHOBEHHOW CKOpPOCTH;
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MCCJIEIOBAHNE COOTHOILICHUS MEXTY
MyTAMHU, TPOHJICHHBIMU TEJIOM 3a
MocJieIoBaTeIbHbIE PABHBIC IPOMEXKYTKU
BPEMEHHU NIPU PaBHOYCKOPECHHOM
JBUKEHUH C HAYaJIbHOM CKOPOCTBIO,
PaBHOM HYJIIO; U3YUYECHUE JIBHXKCHUS
IapyuKa B BSI3KOU KUIKOCTH; U3YUCHUE
JIBIKEHUS TeJla, OpPOIIEHHOTO
ropu30HTAILHO. OOBSICHEHNE OCHOBHBIX
MIPUHIUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETD,
L[EMTHbIE U PeMEHHBIE Mepelaull IBUKEHUS;
U yCJIOBHIA UX 0€301acHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH.
Pemenne pacu€THbIX 3a7a4 ¢ IBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO C
WCII0JIb30BAaHUEM OCHOBHBIX (pOopMyIT
kuHeMmatuku. [loctpoenne u aHanus
rpadKOB 3aBUCIMOCTEN KHHEMATHUECKUX
BEJIMYUH OT BPEMEHH JIJIsl PABHOMEPHOI'O U
PaBHOYCKOPEHHOTO MPSIMOJIUHENHOTO
nBrxkeHus. PacroznaBanue Gu3nuecKkux
SIBJICHUH B y4EOHBIX OMBITAX U
OKPY’KaIOIIEH KU3HU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MTPSAMOJIMHEIHOE
JIBIDKEHUE, CBOOOIHOE TTaIcHUE Tel,
JIBJKEHHE 110 OKPYKXKHOCTH. Onicanue
MEXaHUYECKOTO JBUKEHUS C
UCIONIb30BaHNEM (U3NYECKUX BEITUUHH:
KOOPJMHATA, ITyTh, IEPEMEILIEHUE,




2.2

JmHamMuka

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

CKOPOCTB, yCKOopeHue. PaboTa B rpymnmax
NIPY TUITAHUPOBAHHY, TIPOBEJICHUN U
WHTEPIPETAIMN PE3YJIbTATOB OIBITOB U
aHaJIM3¢e JIOTIOJIHUTEIILHBIX HCTOYHUKOB
uHpOpPMAIIUHU TI0 TEME

CpaBHEHHE Macc B3aUMOJEHCTBYIOLIUX
Tei. Vi3yueHne 3aBUCUMOCTH CHITBI
YIPYrocTH OT Ae(opMaliy; CpaBHEHUE
CHJI TPEHUS TTOKOS1, KAUeHHUS U
ckoibkeHHs1. OObSICHEHNE HEBECOMOCTH.
IIpoBeneHue 3KCIIEPUMEHTA:
MCCIICIOBAaHUE 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOZHUKAIOUINX B MPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarum;
U3y4YCHUE IBIDKECHHS OpyCKa 1o
HaKJIOHHOU TJIOCKOCTH; UCCIIEIOBAHUE
yCIIOBHM paBHOBECHS TBEPOTO Tena,
MMEIOILEro och BpaiieHus. O0bsicHeHHe
0COOEHHOCTEHN paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBHKEHHS, CBOOOIHOrO MMajgeHus Te,
JBYDKEHUS TI0 OKPYXHOCTH Ha OCHOBE
3akoHOB HpI0TOHA, 3aKOHA BCEMUPHOTO
TaroteHus. OObsICHEHHE OCHOBHBIX
MPUHIUIIOB AEUCTBUS MMOIIMITHUKOB U UX
IpaKkTU4YecKoro npumenenusi. O0bsiCHEHNE
JIBI)KEHUS] HICKYCCTBEHHBIX CITYTHUKOB.
Pemrenne pacu€THBIX 3a71a4 ¢ SIBHO
3aIaHHON (PU3UIECKOIN MOJIETIBIO C
WCTIOJI30BaHUEM OCHOBHBIX 3aKOHOB H
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dbopmyn quHaMuKHU. PacriosnaBanme
(U3UYECKUX SBJICHUHN B yU€OHBIX ONBITaX
1 OKPYIKAIOIIIEH KU3HU: HHEPIHS,
B3aUMOJICHCTBUE TeNI. AHAIN3 (PU3HUECKUX
MIPOIIECCOB U SIBJICHUH C MCIIOJIb30BAHHEM
3aKOHOB U MPUHIIUIIOB: 3aKOH BCEMUPHOTO
tsrorenus, |, Il u |1l 3akonsl HetoToHa,
MPUHIUIT CYTIEPIIO3ULIMH CUJT, TPUHITUIT
PaBHOIMPABHOCTH MHEPIHAIIBHBIX CHCTEM
oTcuéTa

2.3

3aKOHbBI COXPAHEHUS B
MeXaHUKe

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41bf72

[TpoBeneHNe IKCIIEpUMEHTA: U3yUCHUE
a0COJIIOTHO HEYIPYTOTro yapa ¢ OMOIIBIO
JABYX OAWMHAKOBBIX HUTAHBIX MAasTHUKOB;
UCCIICIOBAaHHE CBSI3U PAOOTHI CHIIBI C
M3MCHCHHEM MEXaHHUYECKOW DHEPTUU Teja
Ha MPUMEPE PACTIKCHUS PE3HHOBOTO
kryta. OleHka abCOMOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTEN
U3MepeHuil PU3NIECKIX BETHUMH.
Pemenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIETIBIO C
MCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB H
dbopMyn TMHAMUKHA U 3aKOHOB
coxpaHeHus. Perenre kaueCTBEHHBIX
3aJ1a4 ¢ OMOPOi Ha U3yYEHHBIC B pa3jiene
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznueckue sBiaeHus. Onucanue
MEXAaHUYCCKOT'O IBUXCHUS C
HUCITIOJIB30BAHUEM (1)I/I3I/ILIeCKI/IX BCIIMYUH:
HMITYJIBC TCJIa, KHHETHYCCKAad SOHCPTH,
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Hroro no pazneny

18

[IOTEHLIaIbHAs DHEPIUsl, MEXaHUYeCKas
pa0oTa, MexaHU4YecKasi MOILHOCTb. AHaIN3
(U3NYECKUX MTPOLIECCOB U SABJICHUM €
UCIIOJIb30BAHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKOH DHEPIUH, 3aKOHa
coxpaHeHust umnynbca. OObsiCHeHNE
OCHOBHBIX ITPUHIUIIOB JACUCTBUSA U
IIPAKTHUYECKOr0 IPUMEHEHMS TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: BOJOMET, KONED,
NpYXUHHBIN ncTOoNeT. OObsCHEHUE
JBUKEHMS PAKET C ONOPOH HA N3YYECHHBIE
¢bu3nyecKre BeTMYUHBI U 3aKOHbI
MexaHuku. Mcnons3oBanue npu
HOJTrOTOBKE COOOLIEHUI O MPUMEHEHUN
3aKOHOB MEXaHUKHU COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIIs
IIOMCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETALMH U NIPEACTaBICHUS
uHpOpMaLU, KPUTHUECKUH aHaIN3
noiy4yaemoit nnpopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHUM
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH,
[IpOBEpKa IPEAJIOKEHHBIX TUIIOTE3

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TeOpHUHU

1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBeneHMe 3KCIEPUMEHTA: ONIPEIETICHUE
Macchl BO3/lyXa B KJIACCHOW KOMHATe Ha
OCHOBE U3MEPEHHI 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM;
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HCCIJIEIOBAaHHUE 3aBUCUMOCTH MEXTY
rapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO
raza. O1ueHka abCOTIOTHBIX U
OTHOCHUTEJIbHBIX ITOIPEIIHOCTEN
U3MepeHuil PU3NYECKNX BEIHUMH.
OOBsicHEeHHE OCHOBHBIX TPUHITUIIOB
JecTBUI TepMOMeTpa u GapoMeTpa u
YCIIOBHI UX OE€30MACHOTO MCIIOIB30BaHUS
B IIOBCEITHEBHOM XM3HU. Pacio3HaBanue
(bu3nUecKux SBICHUIA B y4eOHBIX OIBITAX
U OKpYyKarole xu3Hu: 1uddysus,
OpoyHOBCKOe BHXKeHHE. Onrucanue
TEIJIOBBIX ABJICHUH C UCIIOIb30BAHUEM
(bu3nYeCKUX BEIMYMH: IaBJICHHE ra3a,
TEMIIEpaTypa, CPEeIHSS KUHETHYECKas
SHEPrusl Xa0TUUECKOI'0 ABMXKEHHUS
MOJIEKYJI, CPEIHEKBAIpaTUUHAsl CKOPOCTh
MOJIEKYN. AHaNU3 GU3NYECKUX MPOLIECCOB
U sIBIICHUH ¢ ucnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBS3M CPENHEN
KMHETUYECKOW YHEPTUH TEIJIOBOTO
JIBYDKEHUS MOJIEKYIT C aOCOTIOTHOM
TeMIiepatypoi. Pemenue pacu€THbIX 3a1a4
C SIBHO 33/IaHHOM (PM3NYECKON MOJIETIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX MOJIOKEHUI
MKT, 3akoHOB 1 (HOpMYIT MOJIEKYIISTPHOM
¢u3uku. Pabora B rpynnax npu
IUTAHUPOBAHUM, IPOBEACHUU U
MHTEPIIPETALIMY PE3YIBTATOB OIIBITOB U



aHaJIM3€ JOMOJHUTEIbHBIX HCTOYHUKOB
uH(pOpMaLIUU IO TEME

3.2

OCHOBEI TCPMOAUHAMHNKH

10

bubmuorexa [JOK
https://m.edsoo.ru/7f
41bf72

IIpoBeneHue s3KCiepuMeHTa: U3MEPEHNE
YAEIBHOM TEIUIOEMKOCTH BEILIECTBA.
OruieHka abCOMIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEepeHHH (Pru3nIecKux
BeJIMUMH. M3yueHue moeneit napoBoit
TypOUHBI, ABUTaTENIsI BHYTPEHHETO
CTOpaHMsl, PEaKTUBHOTO JIBUTATEIIs.
OObsICHEHNE TPUHITUIIOB JICHCTBUS U
yCJIOBHI 06€30MacHOr0 UCIOIB30BaHUS B
MMOBCETHEBHOM KU3HU JIBUTATEIISI
BHYTPEHHETO CTOpaHUsi, OBITOBOTO
XOJIOIUJIbHUKA, KOHJUIMOHEepa. OnucaHue
CBOICTB T€J U TEIUJIOBBIX SBICHUMH C
MCIOJIb30BaHUEM (PU3NYECKUX BETUUHH:
JaBJICHHE ra3a, TeMIlepaTypa, KOJIHUeCTBO
TEIUIOTHI, BHYTPEHHSIS DHEPrHs, paboTa
raza. Pemenue pacu€THbIX 3a/1a4 ¢ SBHO
3aIaHHON (PU3UIECKOI MOJIETTBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 MOJIEKYISIPHON PU3UKH U
TepMOJIMHAMUKHU. Pelienre kauecTBeHHBIX
3a/1a4 ¢ OMOPOM HAa U3yUYEHHBIE B pa3fele
«MonekynsapHas pusuka u
TEPMOJUHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS.
Pabora B rpynmnax npu aHanuze
JTIOTIOJTHATEITLHBIX HCTOYHIKOB
nH(pOpMaLUU IO TEME
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3.3

ArperaTHbl€ COCTOSTHUS
BemecTsa. Pa3oBbIe IEPEXOIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

IIpoBeneHune s3KkCiepuMeHTa: U3MEPEHNE
OTHOCHUTEJIBHOM BIa)KHOCTH BO3]yXa.
OreHka aOCOJIIOTHBIX U OTHOCUTEJIBHBIX
MOTPEITHOCTEH M3MEpPEHUN (HU3MIECKUX
BeJIMUMH. M3ydyeHue cBOCTB
HACBHIIIEHHBIX M1apOB, CIIOCOO0B N3MEPEHUS
BiIaKHOCTH Halbmonenrne KuneHus npu
IIOHW)KEHHOM JIaBJICHUM, HAarPEBAHUS U
IUIABJIEHUS] KPUCTAJIIMYECKOIO BELIECTBA.
OOBsicCHEHHE TPUHIIUIIOB JICHCTBUS U
ycII0BHI 6€30I1aCHOTO MCIIOJIb30BaHUs B
IIOBCEHEBHOM JKU3HU TUTPOMETPA,
IICUXPOMETpa, KajJopumerpa. M3ydyenue
TEXHOJIOTUH MOJIy4YeHHsI COBPEMEHHBIX
MaTepuasoB, B TOM YHUCIIE
HaHOMaTepHasioB. Pemienne pacy€THbIxX
3aJa4 ¢ SIBHO 33JaHHON (U3NYECKOU
MOJIEJIBIO C UCTIOIb30BAaHUEM YPAaBHEHHUS
TeruioBoro 6ananca. Pemenue
KaueCTBEHHBIX 3a/a4 C OIIOPOil Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢du3nueckue sIBIEHUS 110 TEME.
PacnioznaBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OTBITaX U OKPY’KaIOLIEeH KU3HU:
nedopManus TBEPIBIX Tell, HarpeBaHUe U
OXJIQX]IEHUE TeJl, U”3MEHEHHE arperaTHbIX
COCTOSIHUH BEIECTBA U OOBICHEHHE UX Ha
OCHOBE 3aKOHOB U (hOpMYJT MOJIEKYJISIPHOM
¢uzuku. McnonszoBanue
MH(POPMALMOHHBIX TEXHOJIOTUHN IS
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MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMH U PECTABICHUS
nH(pOpMaIK MPH TOATOTOBKE COOOIICHHI
O MPUMEHEHUH 3aKOHOB MOJICKYJIIPHOM
(U3UKY ¥ TEPMOJIMHAMHUKHU B TEXHUKE U
TEXHOJIOTHIX

4.1

DNeKTpocTaTuKa

10

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

[IpoBeneHme 3KCIEPUMEHTA: U3MEPEHHE
AIEKTPOEMKOCTH KOHAEeHcaTopa. O1ieHka
aOCONIIOTHBIX U OTHOCUTENbHBIX
MOTPEIIHOCTEH U3MEPEHUI (PU3NIECKIX
BEJIMYUH. M3yueHne npuHIMIOB 1€HCTBUS
3JIEKTPOCKOMNA, dJIEKTPOMETPA,
KOHJIeHcaTopa. V3yuenne npuHIUIIOB
JIEUCTBUSI M YCIIOBHI 0€301MacHOT0
MNPUMCHCHUA B HpaKTquCKOﬁ KH3HU,
KOMMPOBAIBHOTIO amnmapara, CTpyuHOro
npunTepa. Paccmorpenue pusnyeckux
OCHOBAHUH AIIEKTPOCTATUYECKOM 3aIUTHI
U 3a3eMJICHUS DIIEKTPorpruoopoB. Pemienue
pacy€THBIX 3a]1a4 C SIBHO 3aJaHHOU
(bu3MYECKOI MOAEIBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB U OpMYJT
SJICKTPOCTATHUKHU. Penrenue xauecTBEHHEBIX
3a1a4 C OMOPOIl HA U3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U (bHSquCKHe SIBJICHUSL
AJNEKTpOCTaTUKU. Pacno3naBanue
(U3MYECKUX SIBJICHUN B yUEOHBIX OMBITAX
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Y OKPY>KaIOILIEH KU3HU: DJIEKTPU3ALIHS
TeJ, B3aMMOJECHCTBHE 3apsAI0B U
00BSICHEHHE UX Ha OCHOBE 3aKOHOB U
dbopmyin anekTpocTatuku. Onucanue
W3Y4YECHHBIX CBOMCTB BEILECTBA U
ANEKTPUYECKHUX SBICHUM C
UCTIOJIb30BaHUEM (PU3MYECKUX BEMYMH:
AIEKTPUYECKUI 3apsi]l, HAIPSKEHHOCTD
AIIEKTPUYECKOTO I0JIsI, TOTEHIINAJ,
Pa3HOCTb MOTEHIUAIIOB, SIEKTPOEMKOCTD.
AHanu3 pu3nYecKux NpoLeccoB U
SBJICHUH C MCIIOJIb30BaHUEM (U3NUECKUX
3aKOHOB: 3aKOHA COXPAHEHUs
AIIEKTPUYECKOTO 3apsA/a, 3akoHa KysoHa.
Pabora B rpynmnax npu aHaiuse
JIOTIOTHUTEIbHBIX UICTOYHUKOB
nH(pOpMaLIMU U MOATOTOBKE COOOLIECHU 0
IIPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH B
OKpYXKaroIleH *U3HU U IPUMEHEHUH UX B
TEXHHUKE

4.2

IToCTOSHHBIN DIIEKTPUYECKUN
TOK. TOKH B pa3iIM4HbIX
cpenax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpoBeneHue 3KCIepuMEHTa: U3yuyeHUe
CMEIIAaHHOTO COEMHEHUS PE3UCTOPOB;
n3mepenue JJC ucTouHrKa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS;
HabmroeHue 3ekTponau3a. OueHka
a0COJIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHHi pru3nyeckux
BenuurH. OOBSICHEHUE PUHIIUIIOB
JENCTBUS U YCIOBUN 6€3011acHOTO
MIPUMEHEHHUS aMIIepMeTpa, BOIbTMETPA,
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peoctara, UICTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIIbHBIX U
AIEKTPOOCBETUTEIILHBIX MPHUOOPOB,
TEPMOMETPA CONMPOTUBIICHUS, BAKYYMHOTO
JIo/a, TEPMUCTOPOB U (POTOPE3UCTOPOB,
MOJIYITPOBOTHUKOBBIX JTUOJIOB,
raJibBaHuKU. Pelenne pac4€THbIX 3a1a4 C
SIBHO 3a/IaHHON (PM3UUECKOIM MOJIEINIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dopmyit Tembl «IlocTosTHHBIH
AJIEKTPUYECKUM TOK». PacriozHaBaHue
(bu3NYECKUX SIBICHUN B yUEOHBIX OMBITAX
U OKPYKaIOILEH KU3HU: SJIEKTpUUECKast
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAaTHUTHOE JCHCTBUSA TOKA.
AHanuM3 3JeKTPUYECKUX SBJICHUN U
MPOLECCOB B LEMAX MOCTOSHHOTO TOKA C
MCII0JIb30BaHUEM 3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTH MOCIIEIOBATEIBHOTO U
MapajieIbHOTO COEIMHEHUS
IIPOBOJHUKOB, 3aK0H Jlxxoynsa-Jlenna.
OnucaHue U3y4yeHHbIX CBOMCTB BEIIECTB U
ANEKTPUYECKUX SBICHUM C
HCIIOJIb30BaHUEM (PU3UUYECKUX BEJTUYUH:
ANIEKTPUYECKUN 3apsijl, Cuja TOKa,
ANEKTPUIECKOE HAPSIKEHHE,
ANEKTPUUYECKOE COMTPOTUBIIEHUE, PA3HOCTD
norennuanos, J/IC, pabora Toka,
MOIIHOCTh TOKa. Mcnonap3oBanue
UH(OPMAIIMOHHBIX TEXHOJIOTUH st
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MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMH U PECTABICHUS
nH(pOpMaIK MPH TOATOTOBKE COOOIICHHI
0 MPUMEHEHUH 3aKOHOB MTOCTOSIHHOTO TOKa
B TEXHUKE M TEXHOIOTHUAX

OBILIEE KOJIMYECTBO YACOB I10
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