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COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

10 KUIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Hayunblie mMeTonbl NO3HAHMS OKpyKawolero mupa. Pousb
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.

MonenupoBanue (hU3MYECKUX SIBIEHUH W mpoueccoB. Hayunele rumoresbl. Pu3nueckue
3aKOHBI U TeopuH. ['paHUILIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Poib u mecto ¢u3uku B (QOpPMHPOBAHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHpPa, B
IIPAKTUYECKON AEATEIbHOCTH JIFOICH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxkeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBWKeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUuaIbHOM TOYKH, MX MPOEKIMU Ha OCH CHCTeMbl KoopauHar. CIIOXKEeHHE TEepeMEIICHUN U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMepHOE W PAaBHOYCKOpPEHHOE MPAMOJUHEHHOE ABMKEHHE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe paBuxeHHe. JIBH)KEHHE MaTepUalbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSSHHOM 1O MOAYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHENHAs CKOpOCTh. [lepuoa n vacrora
oOpamienusi. LleHTpocTpeMUTENEHOE YCKOPEHUE.

N3yuenne HepaBHOMEPHOTO JIBHXKEHHS C IIEJIBIO ONPEECICHISI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MKy ITYTSMH, IPOMJICHHBIMUA TEJIOM 3a MOCJEeI0BATEIbHbBIC
paBHbIE IPOMEKYTKHA BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM
HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['ammnes. Ilepseiii 3akoH HeroToHa. MHepnnanpHbIE CHCTEMBI
OTCYETa.

Macca Ttema. Cwuna. Ilpunimun cyneprno3uinuud cui. Bropoit 3akoH Hpeiorona st
MarepualbHOM TOUKHU. TpeTuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro TsroreHus. Cuna Tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxkeHus1, kauenusi). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHUsI CKOJIbKEHUs U cuia TpeHus nokos. Koaddunument tpenus. Cuna cCONpOTUBIEHUS TPU
JBKEHUHU TeJa B )KUIKOCTH WU Ta3e.

[ToctynarensHOe U BpaliaTeabHOE ABIKEHHUE aOCONMIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalieHus. [lnedo cubl. Y cinoBusg paBHOBECUSI TBEPAOTO
Tena.

TexHu4yeckne yCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: TOMIIUITHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Tema 3. 3aKonbl cOXpanenusn 6 mexanuke

Mnynsc MaTepuanbHOM TOYKU (TeNa), CUCTEMbl MaTepPHANbHBIX TO4YeK. IMmynbc cuibl u
M3MEHEHNEe UMITYJIbCca TeJla. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE ABHKEHUE.



PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckast sHeprus MarepuaibHON TOUYKH. Teopema 00 M3MEHEHHH KHHETUYECKOU
SHEPTrUH.

[TorenuuanbHas sHeprus. [loreHnuanbHas 3Heprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[TorennmanbHast SHEPTrHs Tesia BOIU3U MTOBEPXHOCTH 3eMJIH.

[ToreHuuanbHble W HEMOTEHIMAIbHbIE CUJbl. CBs3b PaOOThl HEMOTEHIMAIBbHBIX CHII C
M3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe nemwxenue. Auddysus. Xapakrep NBUKEHUS U B3aMMOACHCTBHS YaCTHIl BELIECTBA.
Mogenu cTpoeHHsl Ia30B, JKUAKOCTEH U TBEPIBIX TeJl M OOBSICHEHHE CBOICTB BEILlECTBA HA OCHOBE
9THX Mojzeneil. Macca u pazmepsl Mosiekyil. Konnuecto Bewectsa. [loctosinHass ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUUYECKON TEOpUH
uzeaabHOro raza. AOCoI0THas TeMIepaTypa Kak Mepa cpelHell KHHETHYEeCKOM SHEpIHH TEMI0OBOI0
NBKeHHs dactun rasa. lllkama temmneparyp KenbBuna. 1'a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon JlanproHa. M3omponeccsl B HO€aJbHOM TIa3e C IOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpeacTaBIeHHE H30IMPOIECCOB: HM30TEpPMa, H30X0pa,
nzobapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucreMa. BHyTpeHHsAs 3HeEprus TEpMOAMHAMUYECKOM CUCTEMBI M
cniocoObl €€ u3MeHeHus. KomuuecTBo TemaoTsl U paboTa. BHyTpeHHsst 3Heprus OZHOATOMHOIO
HJIeaIbHOTO ra3a. Buasl Terionepenadyu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeIbHas
TEIUI0EMKOCTB BelecTBa. KoMuecTBO TEIUIOTHI IIPY TEIIoNepeaye.

[Tonsitue 06 anuadatnom mpouecce. [lepBriit 3aK0H TepMoauHaMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K H3omporeccam. ['padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHImne! neiictBus TemnoBbix MamuH. [IpeoOpazoBanus sHEpruu B
TerioBbIX MamuHax. Koadduument noneznoro neiictus temioBoi mMamuusl. [ukn Kapho u ero
KO3 (PHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MTPOOJIEMBbI TETJIOIHEPT€TUKH.

TexHudyeckne yCTpOMCTBA W IPAaKTHYECKOE IIPUMEHEHHE: [IBUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIMOHED.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONOTHAS U OTHOCUTENbHAs
BJIQXXHOCTh Bo3Ayxa. HacelmieHHbI map. YaenbHas Teriora mnapooOpa3oBaHMs. 3aBUCHMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Tena. AHM30TPOIHUs CBONCTB KPUCTAJLIOB.
XKunkue xpucramnsl. CoBpeMeHHble MaTepuansl. IlnaBieHune w Kpuctamnuzauus. Y aenbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHeHHEe TEIIOBOro OaaHca.

TexHudyeckne yCTpPOWCTBA M IPAKTHYECKOE IPUMEHEHHE: TUIPOMETP M IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOJYyYEHHUS] COBPEMEHHBIX MAaTEPUAjIOB, B TOM YHMCIIE€ HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHH.



Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tel. OJEeKTpUueckuil 3apsia.  JIBa Buga DIIEKTPUUYECKHX — 3apsJOB.
[IpoBOIHMKH, AUBIIEKTPUKH U IOTYNIPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

BzaumoneiictBue  3apsgoB. 3akoH Kymona. ToueuHblil  3yieKTpuYecKuil — 3apsa.
Onektpuuyeckoe mnoje. Hanpsok€HHocTh snekTpuueckoro mnosst. [lpuHnun —cynepno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIA.

Pabora cun anekrpocrarnyeckoro nodsi. [lorennuan. Paznocts norenuuanos. [IpoBogHuku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJ€. [IudekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHzeHcarop. DIEKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEprus
3apsSHKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE IPUMEHEHHE: 3SJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3alllMTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHJEHCATOP, KOMHPOBAIBHBIN
armapar, CTpyHHbIN IPUHTEP.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

OJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOro TOKA. VICTOYHUKM TOKa.
Cuna toka. ITocTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DJEeKTpUYECKOe CONPOTHUBIIEHUE. Y IETIbHOE CONPOTUBIIEHUE BenlecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOImHOCTD 371EKTPUIECKOTO TOKa.

DIIEKTPOABUKYILAsA CHJIa U BHYTPEHHEE CONPOTUBICHUE UCTOYHMKA TOKA. 3akOoH Oma Juist
MOJTHOU (3aMKHYTOM) AJIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

IIpsiMoe u3MepeHue 3IIEKTPOABHKYILEW cuiibl. KOpoTkoe 3aMblKaHHE TIajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne cMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpoABMKYIIEH CUIIbI NCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

11 kiace
Pa3nea 4. diexkTpoanHaMuka (IpogosKeHHe)

Tema 1. Macnummnoe noge.

Bekrop MarHuTHOM MHAYKUMH. [IpHHLMN Cynepno3uuuy MarHUTHBIX MoJjied. MarnutHoe

110JIe ITPOBOJAHMKA C TOKOM. JleficTBME MarHUTHOrO MOJS Ha MPOBOJHUK C TOKOM M JIBUXKYIIYIOCS
3apshkeHHYIo yactuny. Cuna Amnepa u cuna Jlopenuna.
[loTok BekTOpa MarHUTHOM MHIYKIUHU. SIBI€HHME SJIEKTPOMAarHUTHOM MHIYKIUHU. 3aKOH
NEKTpOMarHuTHOW MHAyKuMH. DJIC mHAyKuMu B IBHXKyuXcs npoBogHukax. [Ipasuno JleHna.
SBnenne caMoMHAYKUMU. WHAYKTHBHOCTb. OHEPrusi AJIEKTPOMArHUTHOrO Mojs. MarHurtHele
CBOMCTBA BEILIECTBA.

Pa3nea 5. KosieOanust 1 BOJTHBI.

Tema 2. InexmpomazHumnole Ko1€0aHUs U G0JIHbL.

OnekTtpoMaruuTHble KoneOaHus. KonebarenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbBIE
KonebaHusa. BBIHYy)XIeHHblEe JJIeKTpOMarHuTHble Koyebanus. Pesonanc. IlepeMeHHBIH TOK.



Konnencarop m kaTymika B Lenu mepeMeHHoro Toka. IIpom3BojacTBo, mepemaya u morpedieHue
IEKTPUUECKON IHEPTUU. DIIeMEHTapHas TeOpUs TpaHChopMmarTopa.

DnexkTpoMarHuTHoeE noje. BuxpeBoe anekTpuueckoe mose. DIeKTpOMarHUTHbIE BOJIHBL. CBOMCTBa
JIEKTPOMArHUTHBIX BOJH. JlMama3oHbl 3JEKTPOMArHUTHBIX W3IYy4eHUH M MX IPAKTUYECKOE
npuMeHeHue. [IpuHLIuIbI paguoCcBsA3U U TENEBUICHUS.

Pa3pen 6. Onruka.

Tema 3.Ceemogvie 60.1Hbl.

I'eomerpuueckas ontuka. [IpsMonnHeiiHOe pacmpocTpaHeHHe CBETa B OJHOPOIHON cpene.
3aKoHBI OTpaXEHUSI W TpejomieHus cBeta. l[lonHoe BHyTpeHHee oTpaxkeHue. Onruyeckue
PUOOPHI.

Bonnosslie cBoiictBa cBera. Ckopocth cBeta. MHTepdepennus csera. Korepentnocts. dudpakiums
ceeta. [lomspuzanus csera. J{ucnepcus ceta. [IpakThueckoe NmpuMEHEHHE 3JIEKTPOMATrHUTHBIX
W3JTyYCHH.

Tema 4. Inemenmovt meopuu OmHOCUMENLHOCHU.

NuBapuanTHOCTH MOIYJIE CKOPOCTH CBeTa B BakyyMe. [IpuHIMI OTHOCHUTEIBHOCTH
Oiinmrelina. [IpocTpaHcTBO M BpeMs B CIEUHAIBHOM TEOPUM OTHOCHUTEIBHOCTU. DHEPrus U
UMITYJIEC CBOOOTHOM YacTuIlbl. CBSI3b MACChI M DHEPTHH CBOOOTHOM YaCTHIIBI. DHEPTHS MTOKOS.

Pazgen 7. KBanTtoBas pusuka.

Tema 5. Ceemosvie keanmul u amomuan puzuka.

[IpenMer u 3a1auu KBaHTOBOM (PU3MKHU.

TennoBoe nznyuenue. Pacnipenenenue s3Hepruu B CEKTpe aOCOIOTHO YEPHOTO TeNa.
l'unote3za M. IInanka o kBanTax. @orodddext. OnbiThl A.I'. Cronerosa, 3akoHbl (hoToddhPexTa.
VYpaBuenue A. DitamTeiina s Gporosdpdexra.

Tema 6. Amomnasn usuxa.

®orton. Onwitel I1.H. JIebeneBa u C.U. BaBunosa. I'mnore3a JI. ne bpoiias o BOTHOBBIX
cBoiicTBax wactull. KopmyckymsipHo-BomHOBOW ayanm3Mm. Judpakius siekTpoHoB. [laBieHue
ceeta. CooTHOLIeHHE HeonpeenenHocrei I eizenbepra.

Mopenu ctpoenusi aroma. OOBsICHEHHE JIMHEWUYATOTO CIIEKTpa BOJOPOJAa Ha OCHOBE KBAaHTOBBIX
noctynatoB H. bopa. CioHTaHHOE U BBIHYKJICHHOE U3JIy4€HHE CBETA.

Tema 7. Duzuka amomnozo aopa.

CoctaB u cTpoeHue aToMHOTO sapa. M3oronsl. Anepusie cuibl. JlehekT maccol U sHeprus
CBSI3U siApA.
3aKkoH paJMOAKTUBHOIO pacmnaja. fnepHble peakluuH, peakiuu JeleHus W cuHre3a. llenHas
peakuus AeseHus saaep. SnepHas sHepretuka. TepMOsIAEpHBINA CUHTES.

DOneMeHTapHble 4acTullbl. @DyHIaMEHTaJbHbIE B3aUMOJECUCTBUS. Y CKOPUTEIM 3IIEMEHTAPHBIX
YacCTHII.



MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C Y4ETOM
COJIEp KATENIbHBIX MEXKIIPEIMETHBIX CBsI3ed ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHbIE C W3YYEHHEM METOA0B HAy4YHOI'O I1O3HAHMSL:
SBJICHWE, HAYYHBIH (akT, rumore3a, (U3WUECKas BeIMYMHA, 3aKOH, TeOpus, HaOII0JCHHE,
HKCIEPUMEHT, MOJECIUPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHHH, TMHEHHas QyHKIus, napaboma, rumnepooa,
uX rpadMKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKLUHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPhl M HMX MPOCKIMH HAa OCH KOOPJMHAT,
CJIO’KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOW mpupoje, nudysus, 0cMOC, TEIUI00OMEH
KMBBIX OpPraHU3MOB (BHJbI TEIIONEPEJau, TEIJIOBOE PaBHOBECHUE), IJIEKTPUYECKUE SBICHHS B
YKABOU MIPUPO/IE.

Xumus: NACKPETHOE CTPOEHHE BEILECTBAa, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpDHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U Ia30B, dJIEKTPUYECKHE CBOMCTBA
METAJUIOB, AIEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA.

l'eocpaghus: BIa)XHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUM C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEeXHUKE, TOAIIUITHAKYA, HCIIOIB30BaHUE 3aKOHA COXPAaHEHHS HMITYJIbca B TEXHHUKE (pakeTa,
BOJIOMET U JIpyTHUe), ABUTaTellb BHYTPEHHErO CrOpaHus, apoBas TypOUHa, ObITOBOM XOJIOMIIbHUK,
KOH/IMIIUOHEP, TEXHOJIOTUH TOJTYYCHUSI COBPEMEHHBIX MaT€pPHaJIOB, B TOM YHCJIe HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYWHBI TPHHTEP, OAIJIEKTPOHATPEBATENbHBIE TNPHOOPHI, AIEKTPOOCBETUTEILHBIE MPHOOPHI,
rajbBaHMKa.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSA YYEBHOI'O ITPEIMETA

K xoHity oOy4eHHs MpeaMETHBIC PE3yJbTAaThl 3JEKTHBHOTO Kypca JTOJDKHBI OTpaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHI:

— JEMOHCTPUPOBATh Ha TNIpUMEpPaX poJib W MecTo (PU3MKH B (HOPMUPOBAHUH
COBPEMEHHOM HAy4YHON KapTUHBI MUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHKU M TEXHOJIOTMH, B
MPAKTUYECKOU IESITEIbHOCTH JIIOICH;

— YYHUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NUYECKUX MOJIENCH: MaTepruaibHas
TOUYKA, WHEpIUAJIbHAS cHCTeMa OTCYETa, abCONIOTHO TBEPIOE TEOo, WACaTIbHBIA Ta3, MOICIU
CTPOCHHUS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUCUHBIA DJICKTPUUYECKUH 3apsi] MpU pPEIICHUU
(bu3nUecKuX 3a/1a4;

— pacro3HaBaTh (PU3UYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATh KX Ha OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYIIPHO-KUHETUYECKON TEOpUHM CTPOEHUS BEIIECTBA U JJIEKTPOAMHAMUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKEHUE, CBOOOTHOE TAJCHHUE TN, TBUKCHHE
10 OKPY>KHOCTH, MHEpIus, B3auMoaencTBue tei, nuddysus, OpoyHOBCKOE IBUKEHHUE, CTPOCHUE
KUJIKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00bEMa Tel NpH HArpeBaHWM (OXJIAXKICHHUU), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHJACHCAllUs, IUJIABJIICHUE, KpUCTA/UIM3allMs, KUIICHHE, BIIAXXHOCTb
BO3/yXa, IOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUM B 3aKPBITOM COCYHE, CBSI3b MEXKIY
MapaMeTpaMu COCTOSTHUS ra3a B U30IPOIIECCax, JIEKTPU3alus TeJl, B3aUMOJICHCTBUE 3apsiI0B;

— OMHUCHIBATh MEXAHMYECKOE [BIDKCHHUE, HCIOIb3ysl (U3UYECKHE BEIUYUHBI:
KOOpJMHATA, IyTh, MNEPEMEUIEHHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cujia, HUMIYJbC Tena,
KMHETHYECKass DJHEpPrus, TIOTCHIHAJNbHAS OJHEPrus, MeXaHudeckas paboTa, MeXxaHWYecKas
MOIIHOCTh; MPH OMHCAHUH TPABHIBLHO TPAKTOBATH (DU3WYCCKUN CMBICI HCIOJB3YEMBIX BEIUYHH,
ux 0003HAYEHUSI U €AMHUIIBI, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO0 (PU3UYECKYIO BETUUYUHY
C APYTMMH BEJIMYUHAMM;

— ONMCHIBaTh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SBIICHMS, HCIOJb3Ys
¢dbu3nueckue BeJIMYMHBI: JaBlIEHUE Ta3a, TeMIeparypa, CpeaHsis KHHETHYecKas JSHEeprus
Xa0TUYECKOr0 JIBMKEHUS MOJEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsA SHEprusi, pabora raza, KOI(PPHUIMEHT IMOJIE3HOTO ACHCTBUS TEIJIOBOTO
JIBUTATEJISI; TIPU OTMCAHUU MTPABUIIBHO TPAKTOBATh (PM3UUECKUIN CMBICI UCIIOIB3YEMBIX BEJIMUMH, UX
0003HAYECHUS U €IUHUIIBI, HAXOIUTH (OPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (U3MUYECKYIO BEIHUUHY C
JIPYTUMHU BETUUHNHAM;

— ONMCBHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUUYECKUE
sBIIeHUsT (TIPOIIECCHI), UCTIONB3YSl (PU3MUYECKUE BEIMYUHBI: SJCKTPUUYECKUU 3apsill, IIEKTPUUECKOE
MoJjie, HanpsHKEHHOCTH TMOJSA, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; MPHU OMUCAHUHU MPABUIBLHO
TPaKTOBaTh (U3MUYECKUN CMBICT HUCIIOJIb3yEMbIX BETMYHH, HX 0003HAYEHUS U €IMHHIIBI; YKA3hIBATh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

— aHAIM3UPOBATh (U3UYECKUE TIPOIECCH U SBIEHUS, UCIONb3yd (PU3NYECKUE 3aKOHBI
Y TPUHLMIBL 3aKOH BceMHupHoro tsaroreHus, I, II m Il 3axkonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOW HHEPIruH, 3aKOH COXPAHEHUsS WMIYJIbCA, MPUHIMI CYNEPIO3ULINUA CUJI, MPUHIUIT
paBHONpPAaBUsl WHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUUYECKYI0 TEOPUIO CTPOEHUS
BEIIIECTBA, Fa30BbIE 3AKOHBI, CBSI3b CPEAHENH KHHETUUECKON SHEPTUU TEIIOBOTO ABMKEHUS MOJIEKYJI
¢ a0CONIIOTHOM TeMIepaTypoi, IEPBHIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI dJICKTPHUECKOTO
3apsna, 3akoH Kynona, mpw 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U yCIOBHS (TpaHUIlb, 00JaCTH) TPUMEHUMOCTH;



— OOBSICHATH OCHOBHBIC TNPUHIMIIBI JEHCTBHS MAaIIMH, NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB; pa3nuyarh yCIOBUs UX OE30MAaCHOTO MCIIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

— BBINOJIHAT SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3MUECKUX SIBICHUI U MPOLECCOB C
UCIOJIb30BAHUEM IPSIMBIX M KOCBEHHbBIX M3MEpPEHH, pu 3TOM (OpMYIHpOBaTh MpobieMy/3anaqy
U TUIIOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY U3 IPEUIOKEHHOTO 00OpYyIOBaHMSA,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BHIBOBI;

— OCYIIECTBIISATh MpPSIMbIE U KOCBEHHBIE U3MEPEHUs! (PU3MUECKUX BEITUYMH, IPU 3TOM
BbIOMPATh ONTUMAIbHBIM CIOCOO H3MEPEHUS U MHCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU
IIOIPELIHOCTEN U3MEPEHU;

— HCCIIEI0BaTh 3aBUCUMOCTH MEXIY (DPU3MUECKMMM BEIMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHUil, HpU 3STOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHpPOBATh pE3yJIbTaThl
MOJTyYCHHOH 3aBHCUMOCTH (PU3NUECKUX BEITUYMH B BHJIE TaOIUI U rpaUKOB, IeNaTh BBIBOABI 110
pe3yJibTaTaM MCCIIEA0BaHNUS;

— cobmroaTh mpaBmwia 0€30MaCHOrO Tpy/Ja IMpU NMPOBEACHUH UCCIEIOBAaHUM B paMKax
y4e0HOTO  9KCIEPHMEHTa, YyueOHO-UCCIEJOBAaTENbCKOM U INPOEKTHOM  AEATENBbHOCTU  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHNUS;

— pemiate pacy€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKON MOJIENbI0, HCIONb3Ys
¢u3nveckue 3aKOHBI M MPHUHIUIBI, HA OCHOBE aHaJM3a YCIIOBHS 3a/la4d BHIOMPATh (PH3UYECKYIO
MO/IeJ1b, BBIJEIATh (PU3HMUECKUE BETMUUHBI U (POPMYJIIbl, HEOOXOUMBIE [T €€ pelIeHus, IPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAaUCHUsI (PU3NUECKON BEIHUNHBI,

— pelmars KayeCTBEHHBIE 3aJauyd: BBICTPAUBaThb JIOTMYECKH HEIPOTUBOPECUUBYIO
LENOYKY PACCyXAECHUHN C ONOPOIl Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHHUS;

— WCTOJB30BaTh TPH PEHICHHHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTUU Ul TIOWUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAlMM M MPEICTaBICHUS y4yeOHOU H
HAy4YHO-TIONYJISIPHOW MH(pOpPMAaLMK, MOJY4YCHHOH M3 pa3jIM4YHbIX HCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO;

— IPUBOANUTH TNPUMEPHl BKJIAJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— HCIOJIb30BaTh TEOPETHUECKUE 3HAaHHA IO (PU3MKE B IOBCEIHEBHOM JKU3HMU JUId
obecrieyeHns: 6€30MacHOCTH NpU OOpallleHUH ¢ MpHOOpaMHu M TEXHUYECKUMM YCTPOWCTBAMM, IS
COXPaHEHHMs 3/I0POBbs U COOIIIOACHUS HOPM KOJIOTHYECKOr0 MOBEICHHS B OKPYKAIOLIEH cpefie;

— paloTaTh B IpymIe C BBHITOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIECH, MIaHUPOBATH
paboTy TIpyMIbl, PalMOHAIBHO pPACHpPEeNsiaTh OOA3aHHOCTH M IUIAHUPOBATH JIEATENBHOCTh B
HECTaHJAPTHBIX CHUTyalUsAX, aJE€KBAaTHO OLCHMBATh BKJIAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi POOIIEMBI.
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Pa3zpnen 1. du3uka 1 MeTOAbI HAYYHOT

0 INO3HAHUA

11 ®du3uka 1 METOAbl HAYYHOI'O 1 bu6nmoreka [IOK
' [TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznea 2. MexaHuka
bubnnoreka IIOK
21 Kunemaruia 4 https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
22 Junamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 5 bubnmnoreka [HOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 17

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOJAMHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 4 bubmuorexa [JOK
' KHHETUYECKOW TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
32 OcHOBEI TEpMOAUHAMHKH > https://m.edsoo.ru/7f41bf72
e B 10K
' - ’ https://m.edso00.ru/7f41bf72
nepexoabl
Hroro no paszneny 10
Pasnen 4. DiekTpoaMHaMuka
bu6nuoreka [IOK
41 IEKTPOCTATHIA 4 https://m.edso0.ru/7f41bf72
4.2 [ToCTOSIHHBIN 3IEKTPUYECKHN 3 bu6muoreka [JOK
' TOK. https://m.edsoo.ru/7f41bf72
Hroro no pazneny 7
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

HaunmenoBanmue

Ne (uudpossbie)
pa3aeyioB U TEM KoHnTpoJbHbie

n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI padoThI

pecypcsbl
Paznen 4. JIEKTPOANHAMMUKA ( npoao.rxeHue)
41 MarauTHoe 1oJI€. 10 bubnunorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazueny 10

Paznen 5. KOJIEBAHUSA 1 BOJIHbBI

51 DJIEKTpOMarHUTHBIE 4 bubmmoreka [JOK
' K01€0aHUs U BOJIHBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 4
Paznen 6. OIITUKA.
bubnuoreka [{OK
6.1 CBeTOBLIC BOIIHEI S https://m.edsoo.ru/7f41bf72
6.2 DJIEMEHTBI TEOPUH 5 bubnuorexa [JOK
' OTHOCHUTENIbHOCTH. https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 10
Pasnen 7. KBAHTOBAS ®U3UKA
bubmmoteka IIOK
71 CBETOBEIC KBAHTSI 4 https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
7.2 Atommas pusmka 3 https://m.edso0.ru/7f41bf72
7.3 ®u3nKa aTOMHOIO sApa 3
Hroro mo pazueny 10
OO011ee KOJIMYECTBO YACOB I10 34

porpaMMme



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

		2023-08-31T15:25:00+0400
	Минаева Виктория Викторовна




