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I[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeaHero obmiero oopa3zoBaHus pa3padoTaHa
Ha OCHOBE I10JIOKEHUH U TpeOOBaHUM K pe3y/bTaTaM OCBOCHUS OCHOBHON 00pa30BaTEeIbHON IIPOrpaMMBl,
npencrasieHHbix B ®I'OC COO, a takxke ¢ yu€rom ¢enepainbHoil paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIENIMU IpenojgaBaHus ydeOHoro mpenmera «@Pusnka» B 00pa3oBaTelIbHbIX OpraHU3aLMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copnepxanue nporpammsl 10 (pU3MKe HaIpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO- HAay4HOU
KapTuHbI Mupa obyvaromuxcs 10—11 kmaccoB npu oOyueHnn ux (u3nMke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO moaxosa. [Iporpamma no ¢usmuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METAlPEIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
YUUTBIBAET HEOOXOIMMOCTh PEANM3ALUU MEXIIPEIMETHBIX CBA3€H (PU3MKH C €CTECTBEHHO- HAyYHBIMH
y4eOHBIMH TIpeIMeTaMu. B Hell onpenensoTcsi OCHOBHBIE LI W3Y4eHUs! (U3MKU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHMsS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM ypOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE DPE3yJIbTaThl OCBOCHHUS Kypca (HU3MKH Ha 0a30BOM YypOBHE, B TOM 4YHCIE
IPEeMETHBIE PE3YNIbTAThI 10 T01aM O0YUYEHHUS;

coJiepkanue yueOHoro npeamera «Du3nkay 1mo rogam 00ydICHHsI.

[Iporpamma no ¢u3nMke MOXET ObITh HCIOJIBb30BaHA YUYMTEISIMM KaK OCHOBA I COCTaBJICHUS
cBoux paboumx mnporpamm. llpum paspaboTke paboyeil NMPOrpaMMBbIB TEMAaTHYECKOM IUIAHUPOBAHUH
JOJDKHBl OBITh YYTEHBI BO3MOXKHOCTHM HCIIOJIb30BAaHUS 3JEKTPOHHBIX (LIU(POBBIX) 00pa3oBaTENbHBIX
pecypcoB, SIBISIIOLIMXCS y4eOHO- METONMYECKMMH MaTepualiaMi  (MyJbTUMEIUIHBIE TPOTPAMMBIL,
3JIEKTPOHHBIE YUEOHUKH U 3a/laYHUKH, 3JIEKTPOHHbIE OMOINOTEKH, BUPTYyalbHbIE J1a00paTOpUU, UIPOBBIE
MPOTrpaMMBbl, KOJUICKIIMH IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATH3YIOIIMMH IHIAKTHYECKUE
BO3MOKHOCTH MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COJIEpKaHUE KOTOPBIX COOTBETCTBYET
3aKOHO/IaTEeIHCTBY 00 00pa30OBaHUH.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPYECKYI0 HHHUIMATHUBY YUYUTENCH M IMpeaocTaBiser
BO3MOYKHOCTh JJISl PEAIM3allii PA3IUYHbIX METOJMUYECKUX IMOJAXOJ0B K OpraHu3anuu oOyueHHs Qpusmke
IIPY YCIIOBUHU COXPAHEHUs 00s3aTeIbHON YacTH COIEP KaHUs Kypca.

dusnka Kak Hayka o HauOoyiee OOIIMX 3aKOHAaX MPHUPOJBI, BBHICTyMass B KadyecTBE y4eOHOTro
npeaMeTa B IIKOJIE, BHOCHT CYNIECTBEHHBIM BKJIQJ B CHCTEMY 3HAaHMA 00  OKpYyXarolleM  MHpe.
konbHBIA  Kypc ¢buzukn — CHUCTEMOO0Opa3yIoIMil Ul €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MIPEMETOB, TIOCKOIBKY (PH3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SBJICHUN, N3y4aeMbIX XHUMHUEH,
Ouosiorueit, ¢uznueckoit reorpadueit m acrpoHomueil. lMcnonp3oBaHME W aKTHUBHOE NPUMEHEHUE
(bU3NIEeCKUX 3HAHUHN OTPEEIIeT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA B Cepe IHEPTeTHKH,
TPAHCIOPTa, OCBOEHHMS KOCMOCA, TOJYYEHHs HOBBIX MAaTepHaJoB C 3a/JlaHHBIMU CBOMCTBaMHU U
npyrux. V3ydenne ¢u3MKd BHOCUT OCHOBHOHM BKJIaJ B ¢dbopMupoBaHue €CTECTBEHHO-HAay4YHOU
KapTHUHBI MHpa oOyyaromuxcs, B popMUpOBaHHE YMEHHUI MPUMEHATh HAYYHbBIH METOJ] MO3HAHUS
MIPH BBITIOJIHEHUH MU YIeOHBIX HCCIIeJOBaHUI.B OCHOBY Kypca (DM3HMKH Ui YPOBHS CPETHETO OOIIETO
00pa3oBaHMsI MOJIOKEH P UICH, KOTOPhIe MOYKHO PacCMaTpUBaTh KaK MPUHLUIIBI €T0 MOCTPOSHHS.

Wnes uenoctHOCTH. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuajg M3 BCeX pas3fenoB (U3MKM, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOM, TaK H
COBpEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢busnveckux Teopwil. BemymmMm B Kypce sBisercss (opMHpOBaHHE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaTEpUH, BELLIECTBE U TOJIE.

WUnes rymanuTtapmsamuu. EE€ peamuzamus TpeArnonaraeT HCHOIb30BaHWE TyMaHUTapHOTO
noTeHIMaza (pU3NUECKoi HayKH, OCMBICTICHHE CBSI3U PA3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHIECKHUMHU TIPOOIeMaMHu.

Wnes mnpuxmagHoi HampaBieHHocTH. Kypc (u3uku mpeimonaraeT 3HaKOMCTBO C IIHPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHN U3yUE€HHBIX TEOPHI U 3aKOHOB.



Wnes sxosoru3anum peaan3yercsi IOCPeACTBOM BBEIEHUS 3JIEMEHTOB COIEPKaHUsL, MOCBSIEHHBIX
HKOJIOTUYECKUM  TpolieMam COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH H
TEXHOJIOTUH, a TaKkke OOCYXIEHHUS HpoOJeM palOHAIBHOIO MPHPOJIONOJIB30BAaHUS M 3KOJIOIMYECKOH
6e3onmacHOCTH.CTEP)KHEBBIMHU JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEeaHEro oOIIero oOpa3zoBaHHA
ABIAIOTCS  (Qu3nueckue  Teopuu  (popMupoBaHME — IPENCTABIECHUI O CTPYKType MOCTPOEHUS
¢du3nveckoil Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX MPEICTABICHHUSIX O
IpUpOJe, TPaHMLAX MPUMEHMMOCTH TEOpUH, M ONMCAaHUS €CTECTBEHHO-HAay4YHbIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-eSTEeIbHOCTHBIM MOAX0A B Kypce (U3MKM peanusyeTcs NpexJe BCero 3a Cuér
OpTaHU3aIMH SKCIIEPUMEHTAILHON JIeATeNbHOCTH o0y4aromuxcs. /s 6a30Boro ypoBHs Kypca GpU3HKH —
3TO UCIHOJIB30BaHUE CUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U JJA0OPATOPHBIX padoT,
KOTOpBIE B IporpaMMe Mo (Gu3uKe 0ObeAMHEHBI B OOLIMIA CHHCOK YYEHHYECKHX MPAKTUYECKUX PadoT.
Bbinenenne B yka3aHHOM IepeyHe J1aOOpaTOpHBIX paboT, MPOBOAMMBIX JJIsI KOHTPOJIA U OLIEHKH,
OCYIIECTBIISICTCA YYaCTHUKaMHU 00pa30BaTEIbHOTO Mpoliecca UCXO0s U3 0COOEHHOCTEH IIIaHUPOBAHUS H
ocHalleHus: kabusHera ¢usuku. Ilpu 3TOM oOecmeunBaeTcs OBJAZEHHE OOYYAIOLUIMMHCA YMEHHUSIMHU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs, MCCIEOBAHUS 3aBUCHMOCTEH (PH3UUECKUX BEIMYUH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATOKEHHBIX THIIOTE3.

bonbiioe BHMMaHuE yensercs pEUIeHHIO0 pacu€THBIX M KauecTBEHHBIX 3aaay. [lpu stom mis
pacu€THBIX 3aJady NPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 33JaHHOM (QU3MUECKOW MOJEINbIo,
[I03BOJISIIOIINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIrO pas3jelia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HbIX pa3zenoB. s KauecTBEHHBIX 33/1a4 IPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
OOBsICHEHUE TPOTEKaHWs (PU3MUYECKUX SBICHUH M MPOIECCOB B OKPYXKAMOIIEH >XU3HHU, TpeOyromme
BbIOOpa (PU3NUECKOM MOJIENN AJISl CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MareprabHO-TEXHUYECKOMY OOCCIICUEHUIO
y4eOHOro mnpotiecca 6a30Bblii ypoBeHb Kypca (PU3UKU Ha YPOBHE CpelHEro o0Iiero o0pa3oBaHus J0KEH
U3Yy4aTbCs B YCJIOBMSIX IPEIMETHOro KaOuHeTa (PU3MKU WIM B YCIOBUSX MHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB EeCTECTBEHHO-HAy4YHOro IHMkina. B kaOuHere GU3MKKM JODKHO OBITH HEOOXOJUMOe
nabopaTtopHoe 000pYyJOBaHME /Jis BBINOJHEHHS YKa3aHHBIX B Iporpamme Mo (pu3uKe Y4EeHHUYECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpalnoHHOE 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHHUMAaJIbHOU
JOCTaTOYHOCTU u  olecreynBaer IIOCTAaHOBKY  NEPEYMCICHHBIX B MporpamMme no (usuke
KJIFOUEBBIX JIEMOHCTpAMil Ul HMCCIEAOBAHUS HM3YyYaeMbIX SIBICHUH M TPOLECCOB, SMIHUPHUYECKUX H
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHHI.

JlaGoparopHoe 000pynOBaHUE ISl YYEHHYECKUX NIPAKTHUECKUX paboT (opmupyercs B BHIE
TEMaTUYeCKHX KOMIUIEKTOB W OOEeCIeYMBaeTcss B pacyére OJHOI0 KOMIUIEKTa Ha JBYX O0YyJaromuXcs.
TemaTnueckre KOMIUIEKTHI J1a00paTOPHOTO 000pPYIOBaHUS JTOJKHBI OBITh IMOCTPOEHBI HAa KOMILJIEKCHOM
MCMOJIb30BAHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, @ TAKXKEe KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIE IUPPOBBIX J1a00paTOPUI.

OCHOBHBIMU LENAMU H3Yy4eHHUS (U3MKM B oO0IIEeM 0Opa30BaHUU SBISAIOTCS: (OPMHpPOBAHUE
MHTEpeca U CTPEMIICHUS 00Yy4aroIIUXCsl K HAYYHOMY M3y4EHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJe MO3HaHUs M (POpMHpOBAHHE HCCIIENOBATENHCKOIO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHsS OCHOB CTPOCHUSI MaTEpUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

(dbopMupOoBaHUE YMEHUN OOBSCHATH SIBJICHUS C MCIOJIb30BAaHUEM (DU3MUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNNbCTB;

dbopMupoBaHHE MPEICTABICHUNH O posid (U3MKHU A Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA.

JlocTukeHne 3TUX  Lededl  oOecrieunMBaeTcsi  pelleHHWeM  CIEAYIOUIMX  3a/Jad B Ipoliecce
M3Yy4eHHS Kypca (GU3UKU HA YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

MpUOOpETEeHUE CUCTEMbl 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIOYAsT MEXAHWKY, MOJICKYISPHYIO (HU3UKY, SJICKTPOAMHAMHKY, KBAaHTOBYIO (DH3UKY H 3JIEMEHTHI
acTpou3uKH;

dbopMUpOBaHHE YMEHUN MPUMEHITh TEOPETHYSCKHE 3HAHUS JUIsl OOBSCHEHHS (DU3HUECKUX
SABIIGHUH B TPUPOJE U [N TNPUHATHS MPAKTHUECKUX PEIICHUN B TOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 33j[ad C SBHO 33/JlaHHON (PU3UYECKON MOJENbIO, 3a/1ad,
MO/Ipa3yMeBalOIINX CAMOCTOSTENIbHOE CO3/IaHue (PU3NYECKOM MOIEITH, a[IeKBATHOM YCIOBUSAM 33/1a4H;

MOHUMaHWe (U3MYECKUX OCHOB U TPUHIUIOB JCHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEy;

OBJIQJICHUE METOJIAMH  CaMOCTOSTEIbHOTO IUIAHHUPOBAHHUA W  TPOBEACHHS  (PU3MUECKUX
AKCIIEPUMEHTOB, aHallM3a U MHTEepIpeTauud WHPOpPMAIUU, OMpPEIeIeHHUsS JOCTOBEPHOCTH MOIYYECHHOTO
pe3yibTara;

CO3/IaHHME YCIIOBUH Ui pa3BUTHS yMEHUH MPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSTeTbHOCTH.

Ha uzyudenue ¢usuku (06a30BbIil ypoBEeHb) Ha YPOBHE CpelHEro o0miero oo0pa3oBaHusi OTBOJUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemeiii B mporpamme mo (u3NKe TEpedeHb JIadOpaTOPHBIX M MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JIETaeT BHIOOp MPOBEACHUS JTa0OpPaTOPHBIX PabOT W OIBITOB C
y4€TOM UHIUBUIYATbHBIX 0COOCHHOCTEH 00yJaromnXCsl.

JIroGass pabouas mporpamMma JOJDKHA TOJHOCTHIO BKJIIOUAaTh B Cce0sl COAEp)KaHHE JTaHHOU
MIPOrpaMMBI 10 (U3HKE.

B oraenbHbIX ciaydasx Kypc (u3MKU 0a30BOro YpOBHSI MOXET M3ydaThcsi B 00béMe 204 yaca 3a
nBa roja ooydenus (3 1 B Hemenmo B 10 u 11 knaccax). B aToM cnyuae yBennuuBaeTcs He MeHee 4eM 0
20 9 pe3epBHOE BpeMsi, KOTOPOE HCIOIB3YETCSl YUUTEIEeM IS U3YYEeHHUsI BOIIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TMpoduiieM OOy4YeHMs, W YBEIMYMBAaeTCs ydeOHas Harpy3ka, OTBOJMMAs Ha H3Yy4YCHHE
MEXaHUKH, MOJIEKYJSIPHOM (M3WKH ¥ DIIEKTPOAMHAMHUKH, 332 CUET PACHIMPEHHs YHCIa JIaOOPaTOPHBIX
paboT HcCCIenoBaTENIbCKOTO XapakTepa W YPOKOB pEIIEHUS KayeCTBEHHBIX U PACUYETHBIX 3aja



COAEPXAHHUE YUEBHOI'O ITPEAMETA

10 KJTACC

Pa3znen 1. ®usuka u MeToAbl HAYYHOI'O ITO3HAHUS

®dusnka — Hayka o mnpupose. HayuHble MeToabl MO3HAHMS OKpyXKarouiero wmupa. Poib
HKCHEPUMEHTAa U TEOPUH B TPOLECCE MO3HAHUS HPUPOIBI. DKCIIEpUMEHT B (usuke. MojaenupoBaHue

(bu3nyeckux sBICHUH u nporeccoB.  HayuHsle TUIIOTE3BI.

@dusnueckue 3aKOHBI U TEOpUU. ['paHMIBI MPUMEHUMOCTH (U3MYECKHX 3aKOHOB. [IpuHIMI
COOTBETCTBHUSI.

Ponb 1 MecTo ¢u3uku B GOPMUPOBAHNN COBPEMEHHON HAYYHOH KapTUHBI MHpA, B MPAKTHUECKON
NEeATEIbHOCTH JIFOACH.

JlemoHCTpanuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunematuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTEIBHOCTh MEXaHMUYeCcKoro JBumxkeHus. Cuctema orcyéra.
Tpaexropus.

[lepemenienue, ckOpocThb (CpeliHsAs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE MaTepUaIbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0XKEHNE EPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpsIMOJUHENHOE JBWKeHue. ['papuku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrne CBOOOTHOTO TIaICHUS.

KpuBonunelinoe nBuxeHue. J[BuxeHne MarepuaibHOM TOYKH MO OKPYKHOCTU C MOCTOSIHHOM MO
MOJIYJIFO CKOpPOCTBIO. YTJIOBasi CKOpPOCThb, JHHEHHAs cKopocTh. llepwom m dYacrora oOpamicHwHs.
LleHTpOoCcTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoiicTBa M NPaKTHUYECKOE MPUMEHEHME: CHUAOMETp, JBHKEHUE CHapsOB,
LIENTHBIE U PEMEHHBIE MTEPEIaUH.

JlemoHCTpanuu
Monens CHUCTEMBI OTCYETA, WJUTIOCTpaUs KNHEMaTHYECKUX XapaKTEpUCTHK
JABMOKCHUA.

Hpeo6pa30BaHHe JBIKEHUN C MCIOJIb30BaHUEM IMPOCTBIX MECXAaHU3MOB. Ilagenue ten B BO3yXC U
B pa3pCKCHHOM ITPOCTPAHCTBC.

Habmtonenue nBrxeHus Tena, OpOLIEHHOTO TMOA  YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus CcBOOOJHOTO TaAeHUs. HampaBieHue CKOPOCTH TpPH JBHKEHUH TIO
OKPY’KHOCTH.

YdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

I/I3yqu1/Ie HCPAaBHOMCPHOI'O ABMXKCHUS C HCIIBIO OIIPEACICHUA MTHOBEHHOM CKOpPOCTH.

HccnenoBanue COOTHOLICHUS MEXIY IyTSAMH, PO ICHHBIMU TEJIOM 3a
MMOCJICOOBATCIIBHBIC PABHBIC HNPOMCKYTKH BPEMCHHU IIPpHU PABHOYCKOPECHHOM AOBHXXCHUHN C HavaIbHOHU
CKOPOCTBIO, PABHOU HYJIIO.

W3ydyenue nBukeHUs Mapuka B BSI3KOM KUAKOCTU. V3ydeHue NBHXKEHUS Tena, OpOLIEHHOTrO
TOPU30HTAJIBHO.

Tema 2. Jlunamuka

[Ipuamun otHocurensHOCTH ['anmunes. llepBeiii 3axkoH HeroTona. MHepuuanbHbIE CHCTEMBI
OTCY€Ta.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cui. Bropoil 3akoH HeroToHa A MarepuanbHOU
ToukHu. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHATIBHBIX TOYEK.

3akoH BceMupHoro tsrorenus. Cuna Tsokectu. IlepBas kocMuueckas ckopocTs. Cuia yrnpyrocTy.
3akoH ['yka. Bec Tena.

Tpenne. Buabl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
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TPEHUSI CKOJIbKEHUS U cujia TpeHus nokos. Koapdunuent tpenus. Cuiia CONpOTUBICHUS MPU JTBUKCHUH
TeJa B KUAKOCTH WU rase.

[ToctynarensHoe U BpalareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cuisl. YcioBus paBHOBecHs TBEPAOIO TENA.

TexHuueckue  ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHE: MOAIIMIIHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JeMoHcTpaunu

SIBrieHne nHepuUH.

CpaBHeHMe Macc B3auMOoIeCcTBYIOMMX Tell. BTopoii 3akon HeroToHa.

N3mepenue cuin. ClnoxeHue Cuil.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT AepopMaliiu.

HesecomocTs. Bec tena npu yckopeHHOM mojbéMe U najgeHuud. CpaBHEHUE CHJI TPEHUS TOKOS,
KAueHHUsI U CKOJIbKECHHUSL.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3yuenue nBuxenust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBaHne3aBUCMMOCTH CUJI YIPYTOCTH,  BO3HHUKAIOIIHUX B pYyKUHE u
pE3MHOBOM 00pasIle, OT uX Jnedopmanuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOrO TEJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHBI COXpaHEHMS B MEXAHUKE

Nmnynee MarepuasibHOM TOUYKM (Tena), CUCTEMbl MaTepUaibHBIX TOuYeK. MMmynbc cuibl u
U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbCca. PeakTuBHOE ABM)KEHNE.

Pabora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPrUH.

[MorennmaneHast sHeprusa. lloTeHnmManbHAas »HEPrus yHpyro JaeOPMHUPOBAHHON MPYKUHBL
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHunanpHbIe U HEMOTEHIIUAIbHBIE CUJIbL. CBSI3b Pa0OTHl HEMOTEHIIUAIBHBIX CHUJI C U3BMEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPIUH.

Ynupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBIN ITHCTOJIET,
JBUKEHHE PaKerT.

JleMoHCTpanuu

3aKOH COXpaHEHMs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Ilepexosa MoTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PabOThHI

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

WccnenoBanue cBsa3u pabOThl CHUJIbI C M3MEHEHHMEM MEXaHMYECKOM SHEpruu Tejaa Ha IMpumepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonexynspHas pu3uka u TepMOJAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU U HUX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nsmwxenue. uddysus. Xapakrep IBMKEHUS M B3aUMOJEHCTBHMS YacTHUI[ BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPHABIX TelT U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosnnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wuneanbHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON Teopun
uealbHOTO Ta3a. AOCOJIIOTHas TeMIlepaTypa Kak Mepa CpedHed KUHETHYeCKON HHEpruH TErIoBOIro
nBYKEeHMs yacTull rasza. [llkama temnepatyp KensBuHa. ['a30Bble 3akoHBI. YpaBHeHue MeHeneeBa—
Knaneitpona. 3akon  JlamproHa.  M3omporieccsl B HaeadbHOM Ta3e C MOCTOSHHBIM KOJTHMYECTBOM
BemiecTBa. [ paduueckoe mpeacTaBieHHE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue  ycTpoiicTBa UM IPAaKTUYECKOE  INPUMEHEHHUE:  TepMOMETp,  Oapomerp.



JeMoHcTpauuun

OmnbITH, TOKa3bIBAIOIIME AUCKPETHOE CTPOCHUE BEIIeCTBa, (hOTOrpapuu MOJIEKYJ OpraHMYECKUX
COETUHEHUH.

OmnbiTel 10 AU y3un KUAKOCTEH U Ta30B. Mojiesib OpOYHOBCKOTO JIBUKCHUSI.

Mogens onbiTa LlTepHa.

OnbIThl, JO0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJEKYISIPHOTO B3auMOJEHCTBUS. Mojerns,
WJUTFOCTPUPYIOLIAsl IPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKHU

TepmoaunamMuveckas cuctemMa. BHYTpeHHsISI SHEpPrusi TepMOIUHAMUYECKONH CHUCTEMBI M CIIOCOOBI
e€ m3MeHenusi. KonnuecTBo TemnoTsl U pabota. BHYTpeHHssI SHEpTUsl 0OTHOATOMHOTO HICALHOTO Tasa.
Bunel teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyuyeHHUE. Y elibHas TEIIOEMKOCTh BELIECTBA.
KonuuecTBo TemioTsl npu Temionepeaaye.

[Tonstre 00 ammabGatHOM mporecce. [lepBwlii 3akOH TepMOgUHAMHKHU. [IpMEHEHHE TEpPBOTO
3aKOHa TEPMOAMHAMHUKH K H3omporieccaM. I 'padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoannamMuki. HeoOpaTuMoCTs IPOLIECCOB B MIPUPO/IE.

TemnoBeie MamuHbl. [IpuHIUNBL HeWCTBUS TeIoBbIX MamuH. [IpeoOpasoBanusi 3HEpruu B
TeIoBbIX MamuHax. KoaddummeHnt monezHoro neictBus TerioBod Mammubl. [ukn Kapao u ero
KO3 (HUILIMEHT MOJIE3HOTO AEHCTBUSA. DKOJIOTHYECKHE TPOOIEMbI TEIIIOIHEPTETHKHY.

TexHuueckue yCTpOHCTBA U NPAKTUUYECKOE MPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CropaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

JlemoHCTpanuu

V3MeHeHne BHYTpEHHEN SHEpIUH Tela MPU COBEPIIEHUH PaOOThI: BbUIET NPOOKH U3 OYTBUIKU MOJ
NeCTBHEM  CXaToro BO3JyXa, HarpeBaHue d¢upa B JATYHHOM TpyOke TyTéM  TpeHHUS
(BUI€OAEMOHCTpAIIHS ).

W3meHeHne BHyTpeHHEH »HHEpruM (TeMIeparypbl) Tena mpu Terwionepenade. OmNbIT 1O
annabaTHOMY pacIIMPEHUI0 BO3/1yXa (OMbIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. ArperaTHble cocTOsiHUS BemiecTBa. Da30Bbie NEPEXOIbI

[TapooOpa3zoBanne u koHnaeHcauus. Mcmapenne u kunenue. AOCOMIOTHass M OTHOCHUTENbHAs
BJIQKHOCTh Bo3Ayxa. HacklmienHslii map. VYnenbHass Temaora mnapooOpa3oBaHUs. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Tépnoe Teno. Kpucrammmaeckue u amopdubie Teaa. AHU30TPOINS CBOWCTB KPUCTAILIOB. JKuakue
kpuctainsl. CoBpeMeHHble MaTtepuaisl. [lnaBnenue n kpucramnusanus. Y AelbHas TEMIoTa IJIaBICHHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

JlemoHCTpanuu

CBolicTBa HACHIIIEHHBIX MIAPOB.

Kunenue npu noHmwxkeHHoM naBieHuH. CriocoObl H3MepeHUs BIaKHOCTH.

HaGmtonenne HarpeBaHuss U IUIABJICHUS KPHUCTANIMYECKOro BemiecTBa. JleMoHcTpanus
KpHUCTAJIJIOB.

Y4eHu4eckuil 3KCIIepUMEHT, Ta00opaTOpHbIe pabOThI

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. DnexrpoaunamMuka

Tema 1. DnekTpocratuka

OnexTpuzauus Teja. DNeKTpuyeckuil 3apsia. JlBa Buaa anekTpudeckux 3apsnos. [IpoBogHukw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

B3aumopeiictBue 3apsinoB. 3akon Kyiona. TodeuHBIN AJIEKTPUYECKUN 3apsil. DJIEKTPUUECKOE
nosie. Hanmpsk€HHOCTB 3eKTpudeckoro nods. llpuHuun cyneprno3unuu 3aeKTpuyecKkux mnoJiel. Jlnaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PaGora cun snekrpocratuyeckoro moid. Ilorennuman. Paznocts morenuuanos. IlpoBoanuku u
JTURJIEKTPUKHU B DJIEKTPOCTaTUUECKOM T0JIe. J{naneKkTpruyeckas IpOHUIAEMOCTb.

OnektpoéMkocTh. KoHeHcaTOp. DJIEKTPOEMKOCTh IIOCKOIO KOHIEHCATOpa.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

TexHuueckue ycTpocTBA M IMPAKTHYECKOE IPUMEHEHHE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPHOOPOB, KOHICHCATOP, KOIMMPOBAIBHBINA ammapar,
CTPYHMHBII IPUHTED.

JlemoHCTpanuu

VYeTpoiicTBO U MPUHIMUIT ACUCTBUSA IEKTpoMeTpa. B3aumoaeiicTBue Ha3JIeKTPU30BAHHBIX TEll.

DneKTpuueckoe Ioje 3apsKEHHbIX Tel. IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM  IIOJIE.
DnekTpocTaTuuecKas 3amunTa. JJu3IeKTpUKU B 3JIE€KTPOCTATUYECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOopa OT IUIOLAAM IUIACTUH, PAcCTOSHUS
MEXIy HUMH U TU3JIEKTPUUYECKON IPOHULIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. [locTOsIHHBIN 37€KTpUYECKU TOK. TOKM B pa3auyHbIX Cpenax

DONEeKTpUUECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTpUuUecKoro Ttoka. Mcrounuku toka. Cuia
TOKa. [ IoCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 1S yyacTka LETu.

DnexTpuyeckoe COIIPOTHBIICHUE. Y nensHoe COIIPOTHBIICHUE BELIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNEeKTpOABMKYIIasl CHJIa U BHYTPEHHEE COIPOTHUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa /s MOJIHOM
(3aMKHYTOI) 2neKTprUecKol 1ienu. KopoTkoe 3aMbIKaHHeE.

DneKTpOHHAas MPOBOAMMOCTh TBEPIBIX METANIOB. 3aBUCHMOCTbH COINPOTUBIEHUS METAIJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

OnekTpuueckuid TOK B BakyyMe. CBoilcTBa AJIEKTPOHHBIX Iy4KoB. lloaynpoBOgHUKH.
CoOcTBeHHas U MPUMECHAs POBOAMMOCTD MOJTYIPOBOTHUKOB.

CgoiicTBa p—N-niepexoa. IlomynpoBogHIKOBBIE TPHOOPHI.

DNEeKTPUUECKUH TOK B paCTBOpaxX M pacIulaBax 3J€KTPOIUTOB. DIEKTPOIUTHUECKAs TUCCOLUALINS.
DIIEKTPOJIN3.

OnexTpuuecknuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psia.

Momnnus. ITnasma.

TexHnueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: aMIIEPMETP, BOJBTMETP, PEOCTar,
HUCTOYHUKUA TOKa, 3JIEKTpOHArpeBaTelIbHble HPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAaKyyMHBIH JIMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI, MOIYHPOBOJHUKOBBIN THOJ,
rajibBaHuKa.

JleMmoHCTpanuu

W3mepenue cuibpl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb COIIPOTUBJICHUS LIWIMHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, TUIOIIAJU TOIIEPEYHOTO
CEUeHHs U MaTepuana.

CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.

[Ipsamoe W3MEpPEHHE  DIEKTPOABWXKYIIeH  cuibl. KopoTkoe 3aMbIKaHUE
raJIbBAaHUYECKOT'O AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.



3aBHCUMOCTBH CONIPOTHBIICHHS METAJUIOB OT TeMIepaTypsl. [[pOBOAMMOCTB AIIEKTPOIIUTOB.

HckpoBoil  paspsii ¥ NPOBOAMMOCTH  Bo3ayxa.  OJHOCTOPOHHSISI — TPOBOJMMOCTD
aroza. Y YeHUIeCKU KCIIEPUMEHT, 1a00paTOpHBIC PabOThI

W3yuenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.

W3mepenue 371eKTpOoIBUKYIIEH CHITbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHBIICHHUS.

HaGmonenue anekrpoinusa.

MeXIpeIMeTHBIC CBS3U

Nzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocymecTBIsieTcss ¢ y4ETOM
COJZIEPIKATEIIBHBIX MEXIIPEJAMETHBIX CBS3€H C KypcaMd MaTeMAaTHUKH, OMOJOTMH, XMMHH, Teorpapuu u
TEXHOJIOTHH.

MeXIpeIMeTHbIC TIOHSTHUS, CBS3aHHBIC C HM3YYCHHEM METOJIOB HAyYHOTO TO3HAHUS: SIBIICHHE,
HAy4YHbI (akT, TUnoTe3a, (u3MyYecKas BEJIWYMHA, 3aKOH, TEOpUs, HAOIIOACHUE, HKCIEPHUMEHT,
MO/JICJIIMPOBAHKE, MOJICITb, H3MEPCHHE.

MaremMaTHKa: pelIeHHe CHCTEMbl YypaBHEHHH, JUHEWHas (yHKuus, napabona, rumepOoina, ux
rpadMKy U CBOWCTBA, TPUTOHOMETPUYECKUE (QYHKIIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

Buonorusi: MexaHHuUeCKOe JBM)KEHUE B JKUBOW MPHUPOJE, TUPPY3Hs, OCMOC, TEIUIOOOMEH JKUBBIX
OpPraHu3MOB (BUBI TEIUIONIEPEIadH, TETNIOBOE PAaBHOBECHUE), DIICKTPUIECKHE SBJICHUS B )KUBOH MIPHUPO/IE.

XuMusl: JUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Tra3oB, JJIEKTPUYECKHE CBOICTBA
METAJUIOB, AIEKTPOJIUTUYCCKAS JUCCOIUAIIUS, TAIbBAHUKA.

I'eorpadus: BIa)xHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHosnorus: mnpeoOpa3oBaHWE JABMKECHHA C HUCIIONIB30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TEeXHUKE, MOJMIIMITHUKN, HCIIOIb30BaHUE 3aKOHA COXPAaHEHHUS HMITYJIbCa B TEXHUKE (pakeTa, BOJIOMET U
JpyTHUE), TBUTATE]Ib BHYTPEHHETO CropaHusi, mapoBas TypOWHa, OBITOBOM XOJIOJAWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TIOJIy4EHHsI COBPEMEHHBIX MaTepHAJIOB, B TOM YHCJIE HAHOMATEpHAJIOB, 1 HAHOTEXHOJIOTHUH,
JIEKTPOCTATUYECKas  3allluTa, 3a3eMJIEHHE D3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH HpPUHTEP,
AJIEKTPOHATpEeBATENbHBIE TPUOOPHI, TIEKTPOOCBETUTEIBHBIE TPUOOPHI, ralIbBaHUKA.

11 KJITIACC
Paznen 4. DnexTpoauHaMuka

Tema 3. MarautHoe nose. DJIeKTpOMarHuTHasi MHIYKIUS

[TocrossHHBIE MarHuTHl. B3auMoIelcTBHE MOCTOSIHHBIX MarHuToB. MarHuTtHoe mnoisie. Bektop
MarHuTHOM MHIAYKUMH. [IpvHIMD cynepno3uumym MarHUTHBIX IOJeW. JIMHMM MarHUTHOM HMHIYKLHH.
Kaptuna nuHuii MarHUTHOM MHAYKLIMH MOJISI TOCTOSSHHBIX MarHUTOB.

MaruuTHO€E 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa JTWHUI WHIYKIMU MarHUTHOTO TOJS JJIMHHOTO
NPSIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KAaTyIIKM C TOKOM. OmbIT JpcTena.
B3anmoneiicTBre npoBOAHUKOB ¢ TOKOM.Crita Amriepa, €€ MOyJib U HaIllpaBJICHHE.

Cuna Jlopenua, e€ Moaynb U HampaBieHUE. [[BHKeHUE 3apsyKEHHOM YacTUIbl B OJAHOPOJHOM
MarHuTHoM noJie. Paborta cumel JlopeHniia.

SIBneHue NeKTpPOMAarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKITUH.

DJIEKTPOABUKYIIAS CUJIA MHIYKIIMU. 3aKOH JIEKTPOMAarHuTHOW nHAyKnn dapanes.

Buxpesoe JIEKTPUYECKOE nosie. OJEKTPOABMXKYIIAsg Cujla HWHIYKIUU B
IIPOBOJIHUKE, IBMXKYIIEMCS ITOCTYNATEIBHO B OJJHOPOJIHOM MarHUTHOM MOJIE.

IIpaBuio JleHua.

NHAYKTUBHOCT. SIBnenune CaMOWHIYKIIWH. DIIEKTPOABMKYIIAs  CUja
CaMOMHYKIUH.

DHeprus MarHUTHOTO TOJIS KaTYLIIKK C TOKOM. DJIEKTPOMarHuTHOE IOJIE.

TexHuueckue  yCTPOMCTBA M NPAKTHUYECKOE  NPUMEHEHUE:  MOCTOSHHBIE  MArHHTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

JeMoHcTpauuun



OnbIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM 10JIeM. JIMHUM UHTYKIIUA MarHUTHOTO TOJISL.

B3aunmoaeiicTBre n1ByX MpoBOJHUKOB ¢ TOKOM. Cuia Ammepa.

JlenctBre cumbl JIopeHIa Ha HOHBI 2JIEKTPOJIATA. SBICHUE 3JIEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuio Jlenna.

3aBUCHMOCTh AJICKTPOJBIIKYIIEH  CHJIBI  WHIYKIUU oT CKOPOCTH M3MCHCHUS
MarHMTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKLINH.

Y4eHn4YeCKn IKCIIEPUMEHT, JJab0paTOpHbIE pabOThHI

N3yuenre MarHuTHOTO MOJI KATYIIKH C TOKOM.

UccnenoBanue neicTBUs MOCTOSSHHOTO MarHWTa Ha paMKy ¢ TOKOM. MccienoBaHue SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUH.

Paznen 5. KoneGanus 1 BOJTHBI
Tema 1. Mexanudeckue 1 3JIEKTPOMAarHUTHBIE KOJICOaHUs

Konebarenbnas cuctema. CBoOonHbIE MexaHMYecKHe KoseOaHus. ['apMoHuYeckue KoseOaHus.
Ilepuon, yactota, ammuutyna 1 (asza konebanuid. IlpyxuHHBIH MasTHUK. MaremMaTHUYeCKH MasTHHK.
YpaBHeHHE rapMOHUYECKHX KoJeOanwmii. [IpeBpamienne sHepruu npu rapMOHUIECKUX KOJIeOaHMX.

Konebarenbubiii  koHTyp. CBOOOJHBIE  3JEKTPOMAarHUTHblE  KojeOaHMs B MJICAJIbHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU KOJECOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs HEPTUM B UAeaIbHOM KosebaTteabHoM KoHType.llpencraBnenue
0 3aryxarmomux KojieOaHusx. BbIHyXJIeHHBbIE MexaHW4yeckue KojeOanus. Pe3zonanc. BwiHyxkaeHHBIC
3JIEKTPOMArHUTHbIE KOJeOaHMs.

Ilepemennbiii Tok. CHHYycOMAANbHBIM IEpEMEHHbIM TOK. MOIIHOCTh NEPEMEHHOI0 TOKa.
AMIITUTYHOE U IEUCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIPSYKEHUS.

Tpancpopmarop. IlpousBoacTBo, mnepenaya U HOTpeOJIEHHE  DIEKTPUUECKOH  SHEPIUU.
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE AIIEKTpodHeprun. KynpTypa HCIOab30BaHus JIEKTPOIHEPT U B
TIOBCETHEBHOM KU3HH.

TexHnyeckue ycTpoiicTBa M NPAKTHUECKOE INPUMEHEHME: IEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKa, TIMHUHU AJIEKTponepeay.

JleMoHCTpanuu

HccnenoBannenapaMeTpoB  KojedaTeabHOM CUCTEMBI (Ipy>KUHHBIN WK
MaTeMaTHYECKUN MasTHUK).

Habmonenue 3aryxatoumx koseOanuil. lccinenoBaHue CBOWCTB BBIHYKICHHBIX KOJEOAHMM.
HaGnronenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcnunorpaMMbl (3aBUCHUMOCTH CHJIBI TOKa U HaIIpsSDKEHUs  OT BPEMEHM)  JUIA
AJIEKTPOMArHUTHBIX KOJICOaHHH.
Pe3onanc IIpU  IOCJIEOBATEIbHOM COCIMHEHUM pE3UCTOpPA,  KaTYyIIKH

MHJYKTUBHOCTU U KOHJEHCATOpA.

Mopenb TUHUN JIEKTPOIIepENAUH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue 3aBUCUMOCTH NEPHOA MAJIbIX KoJeOaHHii rpy3a Ha HUTU OT JJIMHBI HUTH U MAcChl
rpysa.

HccnepoBanue mepeMEHHOr0 TOKA B LEMH U3 IOCJIEI0BATEIbHO COCOUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHn4ecKre 1 31eKTPOMArHUTHBIE BOJIHBI

Mexanndeckre BOJHBI, yCIOBHUSI pacnpoctpaneHusa. llepmoa. CkopocTh pacnpocTpaHEHUs U
muirHa BouiHbL. [lonepeunsie u npoaonbHbIe BOJIHBL MHTEphepenuus u qudpakius MeEXaHHYeCKUX BOJIH.
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3Byk. CkOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJHBL. YCJIOBHS M3JIyY€HUs JJICKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHtauuss BekTopoB E, B, v B anexkrpomarHuTHOW BoJIHE. CBONCTBAa 3JEKTPOMArHUTHBIX BOJIH:
OTpa)KeHHE, NpeJIOMIICHUE, moyispu3anus, audpaxius, uarepdepennns. CKOpOCTh IIMEKTPOMArHUTHBIX
BOJIH.

Ikama  2I€KTPOMarHUTHbIX BOJH. lIpuMeHeHue  3IeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpyHuMnel panuocBsizu U TeneBUAEHUA. Paguonokanus. DJIEKTPOMarHUTHOE 3arps3HEHUE
OKPY’KaroIlEeH Cpebl.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTBI,
YIBTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE M MEIUIMHE, pajap, paJluoONpUEMHHUK, TEJIEBU30pP, aHTCHHA,
tenedon, CBU-neus. JlemoncTpanum

OOpazoBanue U pacHpoCTpPaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BoJH. KoneOmromeecs Teno kak
HCTOYHUK 3BYKA.

Habmoienne otpakeHus U MpeiOMIICHUs MeXaHuuecKux BoiiH. Habmionenue untepdepeHnnu u
T(paKkIuy MEXaHUYECKUX BOJH. 3BYKOBOW pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)XXCHHUE, IMPEIOMIIEHHE, IOJISpU3aLUs,
mudpakus, HHTepdepeHIus.

Tema 3. Onruka

I'eomerpuueckas onrtuka. IIpsimonuHeliHOe pacnpocTpaHeHUE CBETa B OJHOPOAHOW cpexe. Jlyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OtpaxxeHue cBera. 3akOoHbI OTpakeHus cBera. llocTpoeHue M300pakeHUN B IUIOCKOM
3epKae.

[Ipenomiienne cBeTta. 3aKOHBI TMpENOMIICHHS CBeTa. AOCONIOTHBIN MMOKa3aTenb MPETOMIICHHS.
ITonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucniepcus csera. CiioxHbIN cocTaB Oenoro ceera. L{Ber.

Cobuparoiue 1 paccenBaromiye JMH3bl. ToHKas nH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CUjia
TOHKOM nuH3bI. [locTpoeHne n300paxeHnii B cCOOUpArONIMX M pacCeHBArONIMX JHH3aX. DopMyna TOHKOM
JIMH3BI. YBEeIWYeHHeE, JaBaeMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MaTepdepenunst cBera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHUS HAOJIOICHUS
MakCUMyMOB U MHHHUMYMOB B HWHTEpP(EpPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakmus cera. Judpakunonnas pemeérka. Y cnoBre HaOMI0IeHUs TTaBHBIX MAKCUMYMOB MPH
NaJeHUM MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Honsipuszanus ceera.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHe: OYKH, Jyna, ¢oroanmnapar,
MPOEKIIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(PPAKIHOHHAS pEIIETKa,
MOJIIPOU .

JleMmoHCTpanuu

[IpsimonuHeitHoe pacnpocTpaHeHue,  OTpaK€HHue U MIpeIOMJIEHUE CBETA.

Onrtuyeckue mpuOOpPHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mojaenb cBeToBojaa. McciemoBanue CBOMCTB M300paKeHUU B
JIMH3aX.

Mopenu mukpockomna, Teneckorna. Habmonenne natepdepennnn ceera. Habmoaenue audpakumun
CBETa.

Ha6monenue nucnepcun cera.llomyuenue cnekTpa ¢ MOMOIIBIO PU3MBI.

[Tonmy4yeHue crniekTpa ¢ IOMOILBIO AU(paKMoHHON pemérku. Habmonenne noasprusanuu cBera.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3mepenue mokasarens mpeinoMieHus cTekia. McciienoBanue CBOWCTB M300paKE€HUI B JIMH3AX.
Hab6mronenue aqucnepcuu cBeTa.

Paznen 6. OCHOBBI crieIMAIbHON TEOPUU OTHOCUTEIHLHOCTH
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['panuubl MNPUMEHUMOCTH  KJIACCMYECKOW MeXaHWKd. IlocTymarsl cnenualibHOM — TEOpUu
OTHOCUTEIbHOCTU: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyme, MPUHIIMI OTHOCUTEIbHOCTH
OWHIITENWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBas ¢gusuka

Tema 1. DeMeHTHI KBAHTOBOM ONTUKH

®dotonbl. opmyna [Tnanka cBs3u SHEPrUH POTOHA C €T0 YaACTOTON. DHEPTHs M UMITYJIbC ()OTOHA.

OtkpeiTe u uccnenoBanue ¢orodddexra. Onpitel A.I'. CronmeroBa. 3akonbl (oTtodddexra.
VYpasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuima» horodddekra.

Hasnenune ceeta. Onbitel [1.H. Jlebenera. Xumuueckoe IeHCTBUE CBETA.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE MpUMEHEHHUE: (GOTORIEMEHT, (POTONATYHK, COTHEUHAs
Oarapesi, CBETOAHOI.

JlemoHcTpamuu

dorodddexkT Ha yCcTaHOBKE C IIMHKOBOW IUIACTHHOW. VcciiejoBaHWE 3aKOHOB BHEITHETO
dhoTodddekra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Ctpoenue atoma

Mopnens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o-yactuil. [lnanerapHas mozens
aroma. Iloctynarer bopa. Uznydenne u mornomeHne (GOTOHOB MPH MEPEXoje aromMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. Bomubl ae bpoinsa. KopryckynsspHO-BOJIHOBOM 1yanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYCHHE.

TexHuueckue ycTpoicTBa M IMPAKTUUECKOE NMPUMEHEHUE: CIEKTPajIbHbI aHaIU3 (CHEKTPOCKOII),
Jazep, KBaHTOBBIA KoMmbloTep.JleMOoHCcTpanuu

Monens onbita Pesepdopaa. Onpenenenue 1aMHbI BOJIHBI Jla3epa.

Habmonenne nuHedvaTsIx CrieKTpoB u3nydeHus. Jlasep.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOTHI

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. AToMHOE AP0

OKCIIEpUMEHTBI, JOKa3bIBAIOIIHNE CIOKHOCTh CTPOEHMs sapa. OTKpbITHE DPATUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo ompeneneHno coctaBa paguoakTUBHOrO m3nydeHus. CoiictBa anbga-, Oera-,
raMMa-u3ilydeHus. BiavsHue paaiMoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbiTHE NTpOoTOHA U HelTpoHa. HykionHast monens siapa ['eiizen6epra— MiBanenko. 3apsy sapa.
MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue.

3aKoH paJiMOAaKTUBHOIO pacnaja.

DHeprusi CBA3M HYKJIOHOB B simpe. SAnepubie cwibl. JlepexT maccel supa. SnepHbie peakium.
Jlenenue u cunTE3 AAEP.

SAnepusiii peakrop. Tepmosinepusiit cunrte3. [IpobieMbl U MEPCHEKTUBBI SAEPHON SHEPrETHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl  HaOMIOAEHMST W PErHCTPAallMU  3JIeMEHTapHbIX  vacTull. DyHIaMeHTallbHbIE
B3auMOCHCTBUA. EAMHCTBO m3nueckoil KapTHHBI MUpAa.

TexHnuyeckue ycTpoiicTBa U MPAKTUUECKOE NPUMEHEHHUE: 103UMETp, KaMepa BuiibcoHa, saepHBIi
peakTop, aToMHast bomoa.

JlemoHCTpanuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Y4yeHn4eCcKuii IKCIEPUMEHT, JJab0paTOpHbIE pabOThI
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HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DneMeHTH aCTPOHOMHUU M aCTPOPHU3UKU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IIAHETHI, UX BUAUMOE JaBIKeHHEe. ComHedHas
cucrema.

Connue. ConneuHass akTuBHOCTh. Mcrounuk sHeprun CosiHua u 3BE31M. 3BE37bI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma  «CHEKTpaJlbHBIA  KJIaCC —  CBETUMOCTB».  3BE3Abl  IJIABHOM
II0CJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETMMOCTb» JUISl 3BE37 INIABHOM IOCIEI0BAaTEIbHOCTH.
Buytpennee crpoenue 3Bé31. COBpEMEHHBIE MIPEACTABICHUS O MPOUCXOXKAECHNUU U HBoonuu CosHLa U
3BE31. OTarbl )KU3HU 3BE3NL.

Muneunsbiii [1yTe — Hama Nanaktuka. [lonoxenue u npmxenue Connna B ['anaktuke.

Tunel rajaktuk. PaguoranakTuku u KBasapbl. UEpHbIe ABIPBI B sApax rajaakTUK.BceneHHas.
Pacmmpenune Beenennoit. 3akon Xa06:a. Paz0oeranue rajakTuk.

Teopus bosbuioro B3peiBa. PENMKTOBOE H3ITydeHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka. Hepeménnsie mpobieMbl aCTpOHOMHUH.

Yyenuueckue HabIOACHUS

Habmtoienuss HeBOOPYKEHHBIM TJ1a30M C HCMHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH AIis
OTIpe/ICTICHUS TOJIOKCHHSI HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBEIC co3Be3nust CeBepHOro
MOJTyIIapusi U SIPKUE 3BE3/bL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtu.

O6o0maroiee MOBTOPEHHE

Ponb ¢u3MKM W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHMYECKOH, COIMATBLHOW M ATHYCCKON
cdepax AesTeNbHOCTH YelI0BeKa, polib U MeCTO (PM3UKH M aCTPOHOMHUHU B COBPEMEHHOIN HAay4YHOW KapTHUHE
MUpAa, pOJib (PU3HYECKON TEOPUH B (POPMHUPOBAHUU IMPEICTABICHUH O (PU3UIECKON KapTHHE MUPA, MECTO
¢bu3nueckoil KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEACTAaBICHUN O
MIPUPO/IE.

MexnpeaMeTHbIE CBSI3U

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 11 Kiacce OCyHIECTBISIETCS € YYETOM
COJIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJOTUH, XMMHH, Teorpapuu u
TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSATHS, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAYYHOTO IO3HAHUS: SIBJICHUE,
Hay4HbId (akT, THUMOTe3a, (Qu3nueckas BEJIMYMHA, 3aKOH, TEOpus, HAOJIOACHUE, SKCIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

MareMartuka: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUUECKHE (YHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI M MX MNPOEKIUU HA OCH
KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIC DIIEMEHTAPHBIX (DYHKIUH, MpPU3HAKH TOA00US
TPEYroJIbHUKOB, OMpeIeJIeHHE TIIONaAN TUIOCKUX GUryp U o0bEMa Ted.

buonorust: snexTpuveckue SIBICHUS B XKUBOW MpUpojJe, KoieOaTeabHbIe IBMIKEHUS B KUBOU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOM MIPUPOJE, NEUCTBHE paguallii Ha )KMUBbIE OPTaHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALTUNYECKAss CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKU, CIICKTPAIbHBIN aHAIH3.

l'eorpadusa: marHuTHBIE TMOMIOCa 3€MJIM, 3aJ€KM MAarHUTHBIX pyd, (OToCchEMKA 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUH.

TexHonmorus: JWHUM SJIEKTPONEpENad, TEHEpaTop TEPEeMEHHOTO0 TOKa, JJIEKTPOJIBUTATENb,
WHIYKIIMOHHAS TIeYb, pajiap, paauoNpUEMHIK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neuys, mpoeKIMOHHbII
anmnapart, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha ypoOBHE CpelHero odmero oopa3oBaHus (0a30BbIiA
YPOBEHB) JTOIKHO 00ECTEUYUTh JOCTHKCHUE CIICAYIOMUX JTUIHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBLIE PE3VYJIbTATLI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHs YydeOHOro mpeamera «PH3UKa» JODKHBI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIMXCSl PYKOBOJCTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3ULIUEH
JUYHOCTH,  CHUCTEMOM  IICHHOCTHBIX  OpPUEHTAlWi, TO3UTUBHBIX  BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOLIMX TPAAULIMOHHBIM LIEHHOCTSIM POCCUIICKOr0 00I1eCTBa, pacCIMpEeHHE KU3HEHHOTO OIIbITa
1 OIIbITA JIEATENBHOCTH B IPOLIECCE peann3alii OCHOBHBIX HANPABICHUM BOCIUTATENbHON JIEATENbHOCTH,
B TOM YHCJIE B YACTHU:

IPa)aHCKOT'0 BOCIIUTAHMUSL:

C(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLIUU OOYYAIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIEHA POCCUICKOro 0011eCTBa;

IIPpUHATHC TpaIuIUOHHBIX O6I.[I€‘I€J'IOB6‘I€CKI/IX TYMaHHUCTHUYCCKUX n
ACMOKPATUYCCKUX IIGHHOCTGIZ;
T'OTOBHOCTB BECTU COBMCCTHYHO [JCATCIIBHOCTH B HHTCPCCaAx I'paXXaaHCKOI'o

o0IIecTBa, y4aCTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHu3anny;

YMEHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMH MHCTUTYTAMU B COOTBETCTBUH C UX (DYHKUUAMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

MaTPUOTUIECKOTO BOCITUTAHUS:

C(OPMHPOBAHHOCTh POCCUHCKOM TIpakJaHCKOH MJIEHTHUYHOCTH, NaTPHOTH3Ma; LEHHOCTHOE

OTHOIICHHE K TOCYJapCTBEHHBIM  CHMBOJIaM,  JIOCTHKEHHSIM

POCCHUICKHX YYEHBIX B 001aCTU (DPU3UKHU M TEXHHKE;

TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

C(OPMHPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUS, ATUYECKOIO  IIOBEIEHUS;  CHOCOOHOCTH

OLIEHUBATh  CHUTYaIUIO u NPUHUMATh  OCO3HAHHBIC PEUICHHUS,

OpPUEHTHUPYSICh Ha MOPaTbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JAESITEIbHOCTH
Y4EHOTO;

OCO3HaHME JIMYHOTO BKJIaJia B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

ACTETUYECKOTO BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ACTETUKY HAyYHOI'O TBOPYECTBA, IPHCYILETro
(bu3nIecKoil HayKe;TPyJ0BOTO BOCITUTAHUS:

UHTEpEeC K Pa3IHuHbIM chepaM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE CBA3aHHBIM C
(U3UKON M TEXHHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOp Oymyrnei mpodeccuu W pean30BBIBATh
COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa3oBaHWIO B 007acTH (U3UKKA Ha
MPOTSHKEHUH BCEH KU3HU;

HKOJIOTUIECKOTO BOCTIMTAHHUSI:

C(OPMHUPOBAHHOCTh  DKOJIOTHMUECKOW  KYJIBTYphl, OCO3HaHHE  TJO0AJBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOIIeMm;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JIEHCTBHI B OKpYXalollell cpele Ha OCHOBE 3HAHUS Liejel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenue omblTa AEATENBHOCTH 3KOJOIMYECKOW HAIpPaBICHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHUU 1o (pusHKe;

LEHHOCTH HAYYHOTO IMO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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(bU3UYECKON HAYKH;
OCO3HAHUEC NI EHHOCTU HaquOﬁ ACATCIIbHOCTH, T'OTOBHOCTH B IPOHCCCC HIYUCHUA q)HBI/IKI/I
OCYIIECTBIISITh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATBI

[To3HnaBaTenbHBIE YHUBEPCABHBIC YI€OHBIC JCHCTBHS

bazoBrIe Jornueckue AeMCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTU3UPOBATH MIPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTPEIEIATh 1SN JCSITCIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH HUX JTOCTHXKCHHUSI; BBISBIISATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBACMBIX (PH3UIECKIX

SIBJICHUSAX;

pa3pabaThiBaTh IJIaH  PEIICHUS pOoOIIeMBI c y4€TOM aHanu3a

MMEIOIINXCS MaTepUaIbHBIX 1 HEMaTePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEISIM, OLIECHUBATDH
PHUCKH TMOCTEACTBUMN ACATEIBHOCTH;

KOOPJIWHUPOBATh W  BBIIOJNHATH pabOTy B  YCIOBUSAX PEAbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

Bba3oBrle nccnenoBaTenbCKUe JEHCTBHS:

BJIaJCTH HayLIHOfI TepMHHOHOFHeﬁ, KIIIOYEBBIMU  ITOHATHUAMU n
MCTOJaMH (bH?»H‘l@CKOﬁ HAYKH;
BJIaJCTHh HaBBIKaMH yT-I€6HO-I/ICCJIeI[0BaTCJIBCKOI\/JI 41 HpOGKTHOI\/JI JACATCIIBHOCTH B

obnactu (hU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKYMETOIOB PEIICHUS 3a/1a4
(U3NIECKOTO COoIepKaHus, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

BIIQJIETh BUJAMH JIEATEIBHOCTH 10 TMOJXYYEHHIO HOBOTO 3HAHHs, €ro HMHTEepIpeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMUHBIX y4eOHBIX CHUTYalMsX, B TOM YHCJIE TNPH CO3JaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISTH MPUYHHHO-CIICACTBCHHBIC CBSI3W M aKTYaIM3UPOBATh 3ajady, BBIABUTATH THIIOTE3Y €&
pellleHrs, HaXOAWTh apTyMEHTHhI Ui JO0Ka3aTelbCcTBa CBOMX YTBEP)KIEHHUH, 3aJaBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud pPe3yNbTaThl, KPUTUYECKU OILICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON NESTENbHOCTH, B TOM YHUCIIE
IIPU U3YyYEHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAIlUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 0 (U3UKE B MPAKTHUECKYIO 00IaCcTh KHU3HEIEATEILHOCTH;

yMeTh HHTErPUPOBATh 3HAHUA W3 PA3HBIX MPEIMETHBIX OONacTeil; BBIIBHUTaTh HOBBIE HJIEH,
npeularaTh OPWUTHHAIBHBIE IIOAXOJbl W PEIICHHs, CTaBUTh NpPOOJIEMbI W 3a/Ja4d, JOIYCKArollne
aIbTepHATHBHBIC PEUICHHUS.

Pa6ota ¢ nuadopmanmeii:

BIIQJICTh HABBIKAMH TIOJY4eHUS HHPOpMAIUU  (PU3UYIECKOTO  COJEp:KaHUS U3 UCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIIEHO OCYIIECTBIATH IOWCK, aHAIIN3, CHCTEMATHU3alUI0 W HHTEPIPETAIUIO
nH(OPMAaIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OILIEHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCIOJIb30BaTh CPeNCTBA MH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, =~ KOMMYHUKATHBHBIX W  OPTraHM3AIMOHHBIX  3aJa4 C COOJIIOJICHUEM TpeOOBaHHIA
APrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcOCOEpeKeHUs, MPABOBBIX M ITHUUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHHS B Pa3NUYHBIX (QopMmaTax ¢ y4ETOM Ha3HAYCHHS
WHGOPMAIIMY 1 [IEIeBOI ayTUTOPHH, BEIOUpPast ONTUMAIFHYIO ()OPMY TIPEICTABICHHUS U BU3yaTH3aIlHH.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE IEHCTBUS:
OCYILECTBIATh OOIIEHWE Ha YpOKax (PU3MKU U BOBHE-YPOUHOW JAESITEIbHOCTH; pPacro3HaBaTh
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MPENNOCHUIKM KOH(QIUKTHBIX CUTyalluid M cMATr4YaTh KOH(DIUKTHI; pa3BEPHYTO U JOTHYHO M3J1araTh CBOIO
TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

MMOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBUIYadbHOW pabOTHI, BHIOMpPATH
TEMaTUKY U METOJIbl COBMECTHBIX JEUCTBUMN C YUETOM OOIIMX UHTEPECOB,

U BO3MOXHOCTEH Ka)KIOr0 UIEHA KOJUIEKTHUBA;IPUHMMATh L€ COBMECTHOH JESTENBbHOCTH,
OpPraHM30BBIBATh U KOOPAWHUPOBATH JCHCTBHUS MO €€ TOCTHIKEHHUIO: COCTaBJISATh IUIAH JEWCTBUH,
pacmpeeNaTh PO ¢ y4€TOM MHCHUN YYaCTHUKOB, 00CYK/IaTh Pe3yabTaThl COBMECTHOM padOTHI,

OLICHMBAaTh Ka4eCTBO CBOEr0 BKJIAJa M KaXKJIOTO0 yYaCTHHKAa KOMaHIbl B OOLIMH pe3ylnbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajaraTb HOBBIE MPOEKTHI, OLEHUBAaTh UAECU C TMO3WLIUU HOBHU3HBL, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATErHUYECKOE IMOBEIACHHE B PA3IUYHBIX CUTYalUAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATUBHBIM.

PerynsaTuBHble yHUBEpCaIbHbIEC yUEOHbIE 1EHCTBUS

Camoopranusanusi:

CaMOCTOSITENTFHO ~ OCYIIECTBJIATH ITO3HABATENBHYIO JIEATEIILHOCTh B 00jactu  (QU3MKA U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTAaBJATh IUIAH pELICHUS pPacdyE€THBIX M KA4eCTBEHHBIX 3a4ad, IUIaH
BBINOJIHEHUS NPAKTUUECKOW PabOThl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
IIPEATIOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTEHUN;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHIO SPYAMLIMU B 0ONAaCTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

JIaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCHTH KOpPPEKTUBBI B JIeSATEIbHOCTB,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IETh HABbIKAMHU I103HABATENbHOM pe(IeKCUU KakK OCO3HAHMS COBEPIIAEMBIX ACUCTBUI H
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU /11l OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;

YMETH OLICHMBAaTh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHHS 10 UX CHUKEHHIO; IPUHUMATh
MOTHBBI U apIYMEHTBI JIPYTHX MPU aHAIHU3€ PE3yJIbTaTOB AEITEIbHOCTU; IPUHUMATh ce0sl, TOHUMasi CBOU
HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPHU aHAIU3E PE3yJbTaTOB ACITEIBHOCTH; IPU3HABAThH
CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporuiecce 1ocTukeHUs JIMYHOCTHBIX — PE3YJbTaTOB OCBOEHUS MPOrpaMMbl Mo (pusuke Ass
YPOBHS cpeJHero o0miero o0pa3oBaHus y 00yJaromuxcs COBEPIIEHCTBYETCS SMOLMOHAJIbHBIN
UHTEIUIEKT,  MpeAnoJararoumicopMupoBaHHOCTb CaMOCO3HAHUs, BKJIFOYAIOIIEr0 CIOCOOHOCTh
NOHUMaTh CBOE SMOIMOHAJIBLHOE COCTOSIHUE, BHJCTh HANpaBJICHHUS pPa3BUTUS  COOCTBEHHOMU
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBAHUs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE NPUHMMAaTb OTBETCTBEHHOCTH 3a
CBOE MOBEJIEHUE, CIIOCOOHOCTh a/IallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAOIIECH CTPEMJIEHUE K JOCTHKEHUIO L€ U YCIIEXy, ONITUMH3M,
MHULIMATUBHOCTb, YMEHUE JACICTBOBATDH, UCXOs U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE IPYTHX, YUYUTHIBAThH
€ro MpH OCYIIECTBICHUH OOLICHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh  BBICTPAaWBaTh  OTHOLIEHUS C JPYTUMHU
JIOABMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(DIUKTHI.
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INPEAMETHBIE PE3VIJIBTATHBI

K xoHny o0y4enus B 10 kyacce npeiMeTHbIE pe3yiabTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha IIPUMEpPaxX pojb U MecTO (PU3UKU B (OPMHUPOBAHUM COBPEMEHHOI HayyHOMH
KapTHHBl MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJOTMH, B IPAKTHUYECKOW ACATEIBHOCTH
JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYCHHBIX (U3WYECKHX MOJENei: MaTepuajbHas TOYKa,
MHepLUalbHasl CUCTeMa OTCY€Ta, aOCONIOTHO TBEPJOE TENO, MACANbHBIM a3, MOJEINU CTPOEHUS ra3os,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHUM 3apsi/i IPU PELICHNH PU3UUECKUX 3a]1ad;

pacrio3HaBaTh (pu3nyecKkue ABICHUs (IPOLIECChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M JJIEKTPOJMHAMMKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJHOE MaJE€HUE Tel, ABM)KEHUE I10 OKPYKHOCTH,
uHepLus, B3auMojeiicteue tei, auddysusi, OpoyHOBCKOE TBMKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX
TeJ, WU3MEHeHHe o0bEMa Tel NpU HarpeBaHUM (OXJIAXKACHUH), TEIUIOBOE PABHOBECUE, HCIIAPEHHUE,
KOHJICHCALlKs], TUIABJIICHUE, KPUCTAIUIN3AaUs, KUIIEHUE, BIIAXXHOCTh BO3/1yXa, IIOBBIIICHUE JABICHUA ras3a
IIPU €r0 HAarpeBaHMUHU B 3aKPBITOM COCYJE, CBSI3b MEXAY IIapaMeTpaMM COCTOSIHMS raza B M30IIpoLeccax,
JJIEKTPU3ALHKS TEJl, B3aUMOJICHCTBHE 3apsi/10B;

OIUCHIBATh MEXAHUUYECKOE JBM)KEHUE, HCHOJb3ysd (hU3MUecKHe BEIMYMHBI: KOOpAMHATA, MYTh,
IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CUJIa, UMIYJIbC Tela, KUHETUYECKas DHEpIus,
NOTEHIMAJIbHAsl YHEPIUs, MEXaHn4ecKas paboTa, MEXaHHMYECKasi MOIHOCTh; MPH ONMMCAHUM IPABUIIBHO
TpPakTOBaTb (PU3NYECKUI CMBICI HCIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M €IUWHUIbI, HAXOIUTh
(dopMynbl, CBA3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIUYMHY C JPYTMMHU BEJIMYMHAMM;ONHUCHIBATh
M3yYEHHBIE TEIUIOBBIE CBOICTBA TEJ M TEIUIOBBIC SIBIICHUS, UCTIONB3YS (PU3MUECKUE BETMYMHBI: TaBICHUE
raza, TeMIEparypa, CpEeNHsAs KHHETUYEeCKas DOHEPrus  XaOTHUYECKOTO  JBIKEHUS  MOJIEKYII,
CpeIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprus, padora rasa,
KOA(QQHUIMEHT TMOJEe3HOr0 JeHCTBUS TEIUIOBOIO JBUTATelNs; MPH OINUCAHUM IPaBHIBHO TPaKTOBATh
(¢u3NyecKnil CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U €IWHULbI, HAXOAUTb (OPMYJIbL,
CBSI3bIBAIOIIUE JAaHHYIO (PM3NYECKYIO BEIMUHUHY C APYTUMHU BEITUYHHAM;

ONMCHIBATh WM3YYEHHBIC JIIEKTPUYECKHUE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHUE SIBICHUSA
(mporeccsl), HCMONB3Yys (PU3MUECKUE BEIMYUHBI: OSJCKTPUUYECKUN 3apsja, dSJIEKTpUYECKoe IoJe,
HaIpsDKEHHOCTh  IOJIS, TMOTEHIMAN, Pa3HOCTh IIOTEHUMAJIOB; INPHU ONHWCAHWM NPABWIBHO TPAKTOBATH
¢u3n4ecKuif CMBICI HCIONB3YEMbIX BEIMYMH, UX 0003HAUYEHUS M E€AMHHUIBI, YKa3blBaTh (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJIM3UPOBaTh (PU3NUECKUE MPOLECCHl U ABICHMS, UCIOIb3YS (U3NUECKHUE 3aKOHBI M PUHLUIIBL:
3aK0H BceMupHoro tsarorenus, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW HYHEPIUH,
3aKOH COXPAaHEHHUs HUMITYJIbCA, MPUHLMII CYNEPIO3ULMU CUJ, IPUHLUII PABHOIPABUSA HMHEPLHUAIBHBIX
CUCTEM OTCYETA, MOJEKYJISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS BELIECTBA, I'a30BBIC 3aKOHBI, CBS3b
CpeAHel KMHETHYEeCKON SHEPruH TEIUIOBOIO JABMXKEHHS MOJIEKYJ ¢ aOCOIIOTHOW TeMIepaTypoid, mepBbIi
3aKOH TEPMOJUHAMUKH, 3a4KOH COXPAHEHUS JIEKTPUUYECKOro 3apsna, 3akoH KynmoHna, mpusTtom pas3nuyarh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPaXEHHE U YCJIOBHUS (TpaHUIlb, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHHLMIBI JEHCTBHS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOTO MCIIOIb30BaHMS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE AKCIEPUMEHTHl [0 HCCIEJOBAHUIO (U3NYECKUX SBJIEHHH W TPOLECCOB C
MCIIOJIb30BaHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHHI, Ipu 3TOM (POopMynHpoBaTh mpoliemy/3agady u
TUNOTE3y Y4eOHOro  3KCIEepHUMEHTa,  coOupaTh  yYCTAHOBKY M3 MPEIOKEHHOT0 00OpYAOBaHUS,
MIPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILLIECTBIIATh NMpPsIMBbIE M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYHMH, TMPU 3TOM BBIOUpPATH
ONTHMAJIbHBIA CIIOCOO U3MEPEHHS U HCIOJb30BaTh W3BECTHBIE METOJbl OLEHKH MOrpeurHocTei
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAYy (PU3MUECKUMM BEIMYMHAMU C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOIYYEHHON 3aBUCUMOCTH
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(bu3MUECKUX BEIMYHH B BUJE TaOIUIl ¥ TpaduKOB, AeTaTh BHIBOJBI 110 PE3YIIbTAaTaM HCCIICTOBAHNUS;

coOnoaTh mpaBwiia 0Ee30MacHOro TPyAa MpH MPOBEACHUM MCCIEIOBAaHUN B paMKax y4eOHOTo
IKCIIEPUMEHTa, y4eOHO-MCCIIEOBATEeNbCKOM W TPOEKTHOH  JEATENHOCTH C  HCIOJIBb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacyéTHBIC 3a/la4d C SBHO 33JaHHOM (DMU3UYECKON MOJENBIO, MCHONB3Ys (hU3ndecKue
3aKOHBl W TPUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a7aydl BHIOMPAThPU3NYECKYIO MOJEINb, BBIACIATH
¢dusnueckre BeMUUMHBI U (HOPMYIIBI, HEOOXOAUMBIE JUIS €€ pelIeHHUs, IPOBOJUTH PACUETH M OLIEHUBAThH
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BEITUYHHEI;

pemiate Ka4yecTBEHHBIE 3aJadd: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO — IICTIOUKY
paccyXJIeHHi ¢ OOpOor Ha N3YUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHMS,;

UCIIOJIB30BATh MIPU PEUICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE MH(MOPMAIMOHHBIC TEXHOJIOTHU IS
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMM W NPEJCTABICHUS YYEOHOHM M HayYHO-IIOMYJISPHON
uHpOpPMAIMY, TOJIYYECHHOH M3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKH AaHAIM3UPOBATh II0JIy4aeMylo
nH(pOPMAIIHIO;

NPUBOIUTH NPUMEPHl  BKJIAAa POCCHHCKMX M 3apyOeKHBIX  Y4EHBIX-(DU3UKOB B Pa3BHTHUE
HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUA 1O (U3MKE B TOBCEIHEBHOH IKM3HHU JUIS OOCCIICUCHHS
0€30MacHOCTH MpH OOpAIEHUH ¢ TPUOOPAMHU U TEXHHYECKHUMH YCTPOHCTBAMH, JJISi COXPAHEHHS 3/I0POBbS
U cOOJTIOJICHNST HOPM KOJIOTHUECKOTO ITOBEICHUS B OKPYKAIOILEH Cpeae;

paboTaTte B TpyINIE C BBHINOJIHEHHUEM pa3IMYHBIX COIHMAJIBHBIX pPOJIEH, IUIAHHUPOBATH PadOTy
IPYIIBI, PallMOHAIBHO PACHPENENATh OOS3aHHOCTH W IUIAHHPOBATh JESTENBHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aIEKBATHO OI[CHUBATH BKJIAJ KAXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHHE pacCMaTPUBAaEMON
poOJIEMBI.

K xoHny o6y4enus B 11 kiiacce npeaMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTpaXaThb
cpOpMUPOBAHHOCTH Yy O0YJAIOIIUXCS YMEHHIA:

JI€MOHCTPHPOBATh Ha MPUMEPAxX pojb U MeCTO (U3UKU B (POPMHUPOBAHUHN COBPEMEHHOI HayyHOMH
KapTUHBl MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOW J1€ATEIbHOCTH
JO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh TPAHUIIbl IPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOJENEN: TOUEUHBIH 3IEKTPUUYECKUN
3apsj, JIy4 CBETA, TOUCYHBI HCTOYHUK CBETA, AI€PHASI MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO s1pa
IIpU pelieHny (PU3NUecKuX 3a1ay;

pacrio3HaBaTh (pU3MYECKHe SBIEHUS (Ipolecchl) M OOBSACHATh HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKM M KBAHTOBOM (U3MKM: DJIEKTPUYECKas IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJECHCTBHE MAarHWTOB, JIEKTPOMATHUTHAs WMHIYKIIMS,
JefiCTBE MarHUTHOTO TOJS HAa MPOBOAHMK C TOKOM U JABMXKYIIMHCA 3apsf, SJIEKTPOMarHUTHBIE
Kose0aHus M BOJHBI, MNPSAMOJIMHEWHOE paclpoCTpaHEHHE CBETa, OTpPaKeHHe, MpeJOMIICHHE,
uHTepdepeHus, AMPpakuus U MOJSpU3aLUs CBETa, AMUCIEpPCHs cBeTa, (OTOAIEKTpudecKuil 3¢ddext
(potoaddexr), cBeroBoe MAaBICHHME, BO3HMKHOBEHHE JIMHEHUYAaTOro CHEKTpa aromMa BOJOpOJa,
€CTECTBEHHass M HCKYCCTBEHHas paJMOaKTUBHOCTH;ONUCHIBATh H3YYEHHbIE CBOMCTBA BEIECTBA
(2MEKTpUYECKHE, MarHUTHBIE, ONTUYECKUE, JJIEKTPUUYECKYIO IPOBOJMMOCTb DA3JIMUYHBIX Cpel) H
AJIEKTPOMAarHUTHBIE SABJIEHUS (TPOLECCHI), UCIONB3Yd (PU3MUYECKHE BEIWYMHBI: SJIEKTPUUYECKUUN 3apsij,
CWJIa TOKa, DJJIEKTPUYECKOE HAaNpsHKEHUE, DJIEKTPUUYECKOE CONPOTUBIEHHME, DPA3HOCTh ITOTEHILIMAJIOB,
NIEKTPOABIKYIAsl CcHUia, padoTa TOKA, MHAYKIMS MarHMUTHOrO Iojs, cuia Amnepa, cuia JlopeHna,
MHAYKTUBHOCTH KaTYIIKH, SHEPTUS IEKTPHUUECKOT0 U MarHUTHOTO TOJeH, MepUoI U YacToTa KojebaHui
B Koyie0aTeIbHOM KOHType, 3apsl M CHJIa TOoKa B IPOLECCe TapMOHUYECKHX DSJIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHWE M ONTHUYecKas CHJIa JIMH3bI, IPU OMHMCAHUM MPABUIBHO TPAKTOBATh
(bu3nyecKuif CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHMs] M EJUHUIIBI, YKa3blBaTb (OPMYJIBL,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUUHY C IPYTHMMHU BEIMYMHAMU;

ONKCHIBATh H3yYEHHBbIE KBAHTOBBIE SBIIEHUS U IMPOIECCHI, UCIMONIB3Yysd (DU3MUECKHE BETMYHUHBIL:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, IEPHOA
MOJTypacIiazia, SHeprusl CBA3M aTOMHBIX SIE€p, IPU ONMMCAHUM IPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI
UCIOJIb3YEMBbIX BEJIMYHMH, UX 0003HAUYEHUS U €IUHUIIbI, YKa3bIBaTh (OPMYJbI, CBSA3BIBAIOIINE JaHHYIO
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(bu3NYECKyI0 BETUYMHY C IPYTUMH BeIMYHMHAMM, BEIYUCIATH 3HAaUCHNUE (PU3HUECKOM BEIIMYMHBL;

aHAJTM3UPOBATh (PU3NUECKUE MPOLECCH] U ABICHHS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI M IPUHIIHUIIBL:
3akoH Oma, 3aKOHBI MOCJIEOBATEILHOTO U MapauIeIbHOTO COCTUHEHHS] TPOBOJHUKOB, 3aKoH JIxoyisi—
Jlenna, 3aK0H 3JI€KTPOMAarHUTHOM MHAYKLIHMH, 3aKOH MPSMOJMHENHOTO paclHpOCTPAHEHUS! CBETA, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHeHHe OifHiTeliHa a1 ¢otorddekra, 3akoH
COXPAHEHHUs PHEPIUH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAaHEHUS AIEKTPUUYECKOrO 3apsija, 3aKOH
COXpPaHEHHs MacCOBOI0 YHCIa, ocTyNnaThl bopa, 3aKk0H paJuoaKTHUBHOIO pacmaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE M YCIOBHA (TpaHMIbI, 001aCTH)
MIPUMEHUMOCTH;

OIpEAEIATh HAIpaBJIE€HUE BEKTOpPAa MHAYKLIMM MAarHMTHOIO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Ammnepa u cuisl JlopeHna;

CTPOMUTH U ONMCHIBATh N300pakKEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBIMIOJHATh OKCIEPUMEHTHl 10 HCCIEAOBAHUIO (PU3MYECKUX SIBJICHUH W IPOLECCOB C
MCIOJIb30BAaHUEM MPSMBIX, U KOCBEHHBIX M3MEPEHHIA: MPHU 3TOM (HOpMyIHpoBaTh mpodieMy/3anady U
TUMOTE3y Y4eOHOTro OJKCHEpUMEHTa,  CcoOupaTh  yCTAHOBKY W3 MPEAJIOKEHHOTO0 000pYAOBaHHUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSMBIE M KOCBEHHBIE HM3MepeHUs (U3NYECKUX BEIUYUH, MPH 3TOM BBHIOMpATH
ONTHUMAJIbHBIA CIIOCOO HM3MEPEHHS] W HCIOJb30BaTh W3BECTHbIE METOJbl OLEHKH MOrPEUIHOCTEN
HU3MEpEHUI;

WCCIIEIOBATh 3aBHCUMOCTH (DPM3NYECKUX BEIUYMH C HCIOJIB30BAHHUEM TPSMBIX M3MEPEHH: MpPU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yNbTAThl MOJYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE Tabnuil U TpaduKoB, J€iaTb BBIBOABI MO pe3yjibTaTaM HCCIEI0BaHUS;COOII0AATh
mpaBwiia 0€30MacHOr0 TpyAa MPU MPOBEICHUH HCCIEAOBAHUNW B paMKax y4yeOHOTro SKCIEPUMEHTA,
y4eOHO-HCCIIeIOBATENBCKON U IPOSKTHOM JNEATEIHLHOCTH C MCIOJIb30BAaHHEM U3MEPUTEIBHBIX YCTPOWCTB
1 1a00opaTOPHOrO 0O0PYIOBAHMUS,

pemaTth pacy€THBIE 33aJa4d C SIBHO 33JaHHOW (U3MYECKOH MOJENbI0, UCHOJIB3Yys (U3NYECKHE
3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/a4M BbIOMPATh (PU3MUECKYIO MOJEIb, BBIACIATH
¢busnveckre BeNWYNHBI U (POPMYITBI, HEOOXOAUMBIE JJIsl €€ pelIeHus], MPOBOJUTh PACUYETHl U OLIEHUBATH
PeaTbHOCTh MOJIYYEHHOTO 3HAaUeHUsS (PU3HMUECKON BETUYHMHBI;

pelmars KayeCTBEHHbIE 3aJjaud: BBICTPAUBaTh JIOTMUECKH HENPOTHUBOPEUYMBYIO LEMNOUKY
paccyxJIeHU ¢ OOpOoii Ha U3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBIICHMUS;

HCIIOJIb30BaTh MPHU PELIeHUH y4eOHBIX 3ajjad COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJIOTUU JJIS
MIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAllMM W NpPEJCTaBICHUsS Y4eOHOH M HayyHO-NOMYJISIPHOMN
nH(pOpMalUY, MOJIYYEHHOW M3 Ppa3JIMYHBIX HMCTOYHUKOB, KPUTHUECKH AaHAJIM3HPOBATH MOJYyYaEMYIO
nH(pOpMaInIo;

OOBSICHATh TIPUHIUIBI JEHCTBUS MAallWH, NMPUOOPOB M TEXHHYECKHX YCTPOMCTB, pa3iHyaTh
yCJI0BHUS UX OE€30MAaCHOT0 MCIIOJIB30BaHNs B TOBCEAHEBHOM KU3HM;

MPUBOANTH IPUMEPHI  BKJIaJa POCCHHCKUX W 3apyOeKHBIX YYEHBIX-(DM3UKOB B Pa3BUTHE
HAayKH{, B 00BSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (U3MKE B TOBCEJIHEBHOM KHU3HU JJs oOecreueHus
6€30MacHOCTH MU OOpaIEHUH ¢ TPUOOPAMHU U TEXHUUYECKHUMH YCTPOHCTBAMH, JJISi COXPAaHEHUS 3/I0POBbS
1 COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEECHUS B OKPYKaIOIIEH Cpene;

paboTaTe B TpyHNIE C BBHINOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IMIaHUPOBAaTH PabOTy
IpyNIbl, PAallMOHAIBHO paclpeAensiTh O00S3aHHOCTU U IJIAHUPOBATh AESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallUsX, a/IeKBaTHO OL[EHUBATh BKJIAJ] KaX/IOT0 U3 YUACTHUKOB I'PYIIIBI B pEIIEHHE pacCMaTpUBaeMOM
POOIIEMBI.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ner/m  [HammeHoBaHue KommaecTs (OCHOBHBICBUABIICATEIIEHOCTHOOYIAFOIITUXCST Dop
[pa3/iesioB U TeM y4eOHOTO [09acoB IMporpammHOECOaEpKaHNE
mpeaMeTa
Pasnen 1. ®u3nka u METOIBI HAYYHOTO MMO3HAHHUS
1.1 Du3uka U METOBI 2 Dusuka — Hayka o npupoze. Hayunsle MeTo bl M3yyeHne Hay4HBIX (SMIOUPHYECKUX U TeopeTHdeckux) [budmorexa [IOK
HAyYHOTO MO3HAHUS MO3HAHUS OKPYXKAIOIIET0 MUPA. METOOB MO3HAHHSI OKPY>KAIOIIET0 MUPA.
Ponb 3KCTIEpUMEHTa U TEOPUHU OOCyxIeHne rpaHul] IPUMEHUMOCTH (PU3HYECKUX
B TIpoLiecce MO3HAHMS IPUPOBI. DKCIEPHMEHT B BaKOHOB U TEOPHH.
(usuke. PaGoTa B rpyrmmne no moAroToBKe
MognennpoBaane HU3NIECCKUX KOPOTKHX COOOIIEHUH O poJIl 1 MecTe (DM3UKH B HAyKe
SIBIICHUI U 1TporieccoB. HaydHble rUmoTessl. M B IPAKTHYECKOH AEATEITBHOCTH JIIOICH.
Duzndeckue 3aKOHBI ¥ TEOPUH. | paHHIIBI JleMOHCTpanust aHaJIOTOBBIX U IU(POBBIX
MIPUMEHUMOCTH (pU3nUecKuX 3aKoHOB. [IpuHIHI M3MEPHUTENLHBIX TPHOOPOB, KOMITBIOTEPHBIX JaTYUKOB.
COOTBETCTBUSL. OcBOeHHE OCHOBHBIX MPUEMOB pabOTHI ¢ IU(POBOH
Poib 1 MeCTO (DU3UKHU lmabGopaTopueii no Gpusuke
B ()OPMUPOBAaHUN COBPEMEHHOI HAYy4YHON KapTHHBI
MUpa,
B IIPAKTHUECKONISSTETbHOCTHIIIOACH
Hroromnopasnery 2
IPa3znen 2. MexaHuka
2.1 Kunemaruka 13 Mexanuueckoe 1BukeHUue. OTHOCUTENBHOCTD [IpoBeneHue SKCIIEpUMEHTa: U3ydeHHEe HepaBHOMepHOTo |brbimoreka [IOK

MEXaHUIeCKOTo MBIbKeHUS. CHcTemMa oTcuéra.
TpaexTopus.

[MepeMernieHue, CKOPOCTH (CPETHSS CKOPOCTD,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
[TOYKH, UX MTPOCKINN HA OCU CUCTEMBI

KkoopauHaT. Cllo)KeHHE NepeMEelICHHI 1 CII0KEHUE
CKOpOCTeil.

IPaBHOMEpHOE 1 paBHOYCKOPEHHOE HPSIMOJIMHEHHOE
IMBIDKEHIE.

['paduku 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH,

[YCKOpEHUS, ITyTH U epeMeIeHNs] MaTepHaIbHON

IBIDKEHUS C LIETIBIO ONPEENICHHS. MTHOBEHHOM
CKOPOCTH; HCCIIEJOBAHUE COOTHOIIECHUS MEXy Iy TAMH,
MIPONIEHHBIMH TEIOM

3a MOCJIe0BaTEIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHH
TpY PaBHOYCKOPEHHOM JIBH)KEHUHT

C Ha4aJbHOW CKOPOCTBIO, PABHOH HYIIIO; U3yUEHUE
IMBYDKEHUS ITIAPUKA B BSI3KOH KHUIKOCTH; N3yUCHHE
IMBYDKEHUS TeNna, OpOIIEHHOT0 TOPU30HTAIBHO.
OOBsICHEHNE OCHOBHBIX MPUHIUIIOB JICHCTBHA
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: CHUAOMETD,

IHCITHBIC 1 peMéHHLIC nepeaayn ABMIKCHUA; U YCJ'IOBI/Iﬁ




[TOYKU OT BPEMEHH.
CBoOoHOE MafeHue. Y CKOpeHHe CBOOOIHOTO
MageHusl.

KpuBonuHeitHoe ABMXKeHUE. [IBIbKeHNE
MaTepHaIbHON TOUKH 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTIIOBas

CKOPOCTb, JIMHEIHAst ckopocTk. Ilepruoa u yactora
oOpameHus.

LleHTpOCTpEMUTENBHOE YCKOPEHUE. TEXHUUECKNE
[YCTpOWCTBA MITPAKTUYECKOE MPUMEHEHHE:
CIIMJIOMETP, ABUKECHUE CHAPSJIOB, LIETIHbIE U
[PEMEHHBIE NIEpeaun

mX 6€30MacHOr0 UCIIOIb30BAHMS B IIOBCEAHEBHOM
DPKM3HU.

Perienne pacy€THBIX 3a/1a4 C SIBHO 33/laHHOM
(bu3HYECKOi MOJIETIBIO

C MCIIOJIb30BAHHEM OCHOBHBIX (pOPMYIT KHHEMATHKH.
[MoctpoeHne U aHANN3 TPAPUKOB 3aBHCUMOCTEH
KHHEMaTHIECKUX BETMYNH OT BPEMEHH

11 pABHOMEPHOTON PAaBHOYCKOPEHHOTO
MPSAMOIMHEHHOTO JIBIKCHHS.

Pacrio3naBanue (HU3NIECKUX SBICHUNA B yIEOHBIX
OIIBITaX M OKPY’)KaIOIEH XKHU3HN: pABHOMEPHOE U
[PAaBHOYCKOPEHHOE NPSMOJIMHEWHOE IBIKEHUE,
cBOOOJIHOE MaJICHUE TeJ, IBIKCHHE 110 OKPY’KHOCTH.
Onucanre MEXaHHYECKOro JBWXXCHUA C
MCIIOJIb30BAHHUCM (bI/ISI/I‘IeCKI/IX BCJIMYMH: KOOpAUHATA,
yTh, IepeMelleHne, CKOPOCTh, yckopeHue. Pabora B
TpyIax MpY IJIaHUPOBAHHUH, IPOBEICHUH U
MHTEPIIPETALNH PE3YIbTATOB OIBITOB U aHAIN3E
ITOTIOJTHUTENBHBIX UCTOYHUKOB

mnHpOpManmuIOTEME

2.2

JInHamuka
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[Ipunuun otHocuTenbHOCTH ["anunest. [lepBrlil 3akoH
Herorona. MHepumaneHele cucTeMsl oTcuéra. Macca
rena. Cwa. [IpuHImn cynepno3uiuu cul. Bropoit
BaxoH HproToHA A1 MaTepranbHOW TOYKH.

(TpeTuii 3akoH HproTOHA [171s1 MaTepUaJIbHBIX TOUYEK.
3aKOH BCEMHUPHOTO TATOTCHHS.

Cua Tspkectd. IlepBas kocmMudeckast ckopocTs.Cuia
ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buapl TpeHus (1OKOs1, CKOIbXKEHUS,
KaueHus).

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUsl CKOJIBKEHHUS U CUJIa TPEHHSI TOKOSI.
Koadpunnent tpenust. Cuita cOnpoTHBICHUS ITPU
IMBIDKEHUH TEJla B )KUAKOCTH UK Ta3e.
IMocTymaTtenpsHOE M BpamaTeIbHOE IBUKECHNE
A0COTFOTHO TBEPIOTO Tea.

IMOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. [lnedo
CHJIBL. Y CJIOBHSI paBHOBECHS TBEPIOTO Tela.
TexHUueCcKHe yCTPONUCTBA U IPAKTUYECKOE
MpUMEHEHNE: TOAIIUITHUKHY, IBHKCHHE
MCKYCCTBEHHBIX CIIyTHHKOB

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEJL.

M3yueHne 3aBUCUMOCTH CHIIbI YIPYTOCTU OT
Ineopmarum; CpaBHEHUE CHIT TPEHHS ITOKOSI, KAUCHUS U
CKOJIBLXKEHUS.

O0bsicHeHne HeBecOMOCTH. [IpoBeieHre SKCTIepUMEeHTa:
MCCIICIOBAaHHUE 3aBUCHMOCTH CHJI YIPYTOCTH,
BO3HHUKAIOIIUX B IPYKUHE

U pE3MHOBOM 00pasiie, OT uxaedopMariu; u3yucHne
IMBIDKEHUSI OpyCKa 110 HAKJIIOHHOH II0CKOCTH;
MCCIIe0BaHKE YCIIOBUI PaBHOBECHSI TBEPIOTO TEIa,
MMEIOIIEro OCh BPAIICHHS.

OObsICHEHHE 0COOEHHOCTEH PABHOMEPHOTO U
[PABHOYCKOPEHHOTO MPSMOJIMHEWHOTO BIKCHUS,
CBOOOTHOTO MAJICHHS TeJl, TBHYKCHUS 110 OKPYKHOCTH Ha
O0CHOBE 3aK0HOB HpI0TOHA, 3aKOHA BCEMHUPHOTO
[TSITOTEHUS.

OOBsSICHEHHE OCHOBHBIX TPUHITUTIOB JIEHCTBUS
ITOJIIMITHUKOB M HX

MPaKTHYIECKOTO MPHUMEHEHHUSL.

OOBsACHEHNE IBUKECHUS HCKYCCTBEHHBIX CITyTHHUKOB.
Perenne pacu€THBIX 3a/1a4 C SBHO 33aHHOM
(bu3n4ecKoil MOIeNbI0

buonoreka IIOK




C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT

TMHAMHMKH.

PacriosHaBanue GU3MICCKUX SBICHUNA B YICOHBIX

OMBITAX U OKPYIKArOIIEH

PKM3HU: MHEPIIHS, B3aUMOICHCTBHE TEI.

IAHAHM3 (PU3MIECKUX TIPOIECCOB H

SIBICHUI C HCIIOJIb30BAHUE M 3aKOHOB M MPUHIIUIIOB:

BakoH BceMupHorotsarotenud, |, |1 u 111 3akons!

HproToHA, MPUHIIMIT CYTIEPIIO3UIIUH CHJI, TPUHIIUIT
ABHONPABHOCTH WHEPIUAIBHBIXCHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHHUS B
MeXaHUKe

MMmypc MaTepHalTbHOM TOUKH (Tela), CHCTEMBI
MaTepHabHBIX TOUeK. IMIyJIbC CHIIBI U U3MEHEHHUE
MMIIyJbca Tesa. 3aKOH COXPaHEHUS UMITyJIbCa.
PeakTrBHOE nBWKeHUe. Pabora cuibl. MomiHocTh
CHUJIBI.

KuneTnueckas sHeprus MaTepHaIbHON TOUKH.
Teopema 00 U3MEHEHNH KHHETHYECKON SHEPTHH.
[MorennuanbHas sHeprus. [loTeHnUanbHast SHEPTIUs
ynpyro neopMHpOBaHHON IIPYKHUHBI.
[MoTeHmanbpHas SHEPTHS Tesa BOIN3M MOBEPXHOCTH
3emun. [loTeHIManbHBIE M HENOTEHIMATbHBIE CUJIBI.
CBs13p paOOTHI HETTOTCHIMATIBHBIX CHJI C H3MEHEHHEM
MEXaHHYECKOH SHEPTUH CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHHYECKON SHEPTHUH.

'Ynpyrue u HeynpyruecTONKHOBEHHS.

TexHuueckue yCTpoUCTBa U NPAKTUYECKOE
[IPUMEHEHUE: BOAOMET, KONED, NIPYKUHHBIN
MICTOJICT, ABIKEHHUE PAKET

IMpoBeneHMe SKCIEPUMEHTA: N3yUCHHE A0COIIOTHO
HEyNnpyroro yaapa

C MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB;
MCCIIeIOBaHUE CBSI3U pabOThI CHIIBI C ©3MEHEHUEM
MEXaHHUECKOH SHEPruy Tena

Ha IIpUMepe PACTHKEHUS PE3UHOBOTO XKI'yTa.

OrieHKa aGCONIIOTHBIX U OTHOCUTEIIBHBIX MOTPEIIHOCTEeMH
M3MepeHnH (PU3NIECKUX BETHIHH.

Perenne pacy€THBIX 3a/1a4 C IBHO 3a/laHHOM
(bU3HUECKOI MOJETBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOPMYI
ITMHAMWKN ¥ 3aKOHOB COXPaHEHHS.

PereHne kaueCTBEHHBIX 3a/1a4

C OTIOpO¥i Ha U3YUEHHBIE B pa3ielie

«MexaHUKa» 3aKOHbI, 3aKOHOMEPHOCTH U (hrU3ndecKue
SIBJICHUSL.

OnucaHue MEXaHUYIEeCKOTO JBIKEHHS C
MCIIOJIb30BaHHEM (DU3UUECKUX BEIUYMH:

MMITYJIbC TeJa, KHHETHYECKast SHepIus, I0TeHINaIbHAs
PHEPTHsl, MeXaHnuecKas paboTa, MeXaHUIeCcKast
MOIITHOCTb.

IAHaTTN3 (PU3NYECKUX MPOLIECCOB U SBJICHHH C
MCIIOJIb30BAaHHEM 3aKOHA

COXpaHEHMs] MEXaHUYECKOH PHEPTHH, 3aKOHA
COXpaHEHHS UMITYJIbCA.

OO0BsICHEHNE OCHOBHBIX MPUHIUIIOB ACHCTBUS U
MPaKTHYECKOTO NPUMEHEHHUS TEXHUUYECKUX YCTPOUCTB,
[TAKKX KaK: BOJOMET, KOTIED,

MPY>KUHHBIA IUCTOJIET.

OOBsICHEHNE IBIKECHHUS PAKET C OTIOPOH Ha H3yYEHHBIE
(bU3MYECKre BETMIMHBI M 3aKOHBI MEXaHUKH.

IMcnonbp3oBaHue IpH NNOATOTOBKE COO6IHCHHI>1 (6]

buonnorexa [JOK




MPUMEHEHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH IS TTOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TPEICTABICHUS
MH(pOPMAIIUN, KPUTHYCCKUH aHATN3 TOTYIaeMOM
mnHpopManuu [IpoBeneHne KOCBEHHBIX H3MEPECHNUH,
MCCIIEIOBAHMN 3aBUCUMOCTEH (PM3NIECKUX BEIMINH,
TpoBepKa

MpeT0KEHHBIXTUTIOTE3

IMtoro no pasaeny
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Pasnmen 3. MonekymnsapHas Gpu3nKa ¥ TEPMOAHHAMIKA

3.1

(OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKONTeOpHn

1

OCHOBHBIE TOJI0KEHUS MOJIEKYIIIPHO-KUHETHIECKOH
TEOPHH 1 UX OTbITHOE 000CcHOBaHME. bpoyHOBCKOE
TBIOKEHUE.

NTuddysust. XapakTep JBIKSHUS U B3aUMOJICHCTBHS
HgacTHI] BeecTBa. MoJieu CTpOeHUs ra3os,
PKHUIKOCTEU M TBEPIBIX TE U OOBSICHECHHE CBOWCTB
BelllecTBa

Ha OCHOBE 3TUX MoJelel. Macca u pa3mepsl
Monekyi. KonngectBo Bemectsa. [loctostHHas
IABorazipo. TemioBoe paBHOBECHE.

Temmnepartypa u e€ n3mepenue. lllkana temneparyp
[enbcusi. Mopenp uaeabHOTO rasa.

OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO-KUHETUYECKOM
TEOpUH UEaTbHOTO rasa.

IAGCOTIOTHAS TeMIlepaTypa Kak Mepa cpegHen
KUHETHYECKON SHEPTUH TEIUIOBOTO ABHKESHHUS YaCTHII
rasa.

[Ikaxa Temneparyp KensBuna. ['a30BbIe 3aKOHBI.
'YpaBaenue MenneneeBa—Kianeiipona.

3akon [laneroHa. 30mpoIiecchiB HeaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.

I'pacuaeckoe npeacTaBieHNEe U30MPOLIECCOB!
n30TepMa, H30Xopa, n3odapa.

TexHUUeCKue yCTpOUCTBA U MPAKTHUECKOE
PUMEHEHHE: TepMOMETp, bapoMeTp

[IpoBeneHue 3KCIEPUMEHTA: ONIPEAETIEHUE MACChI
BO31yXa

B KJIACCHOW KOMHATE Ha OCHOBE M3MEpEHUil 00pEMa
KOMHATBI, TaBJIEHUS ¥ TEMIIEPATyphl BO3AyXa B HEl;
MCCIIeIOBAHNE 3aBUCHMOCTH MEXy MapaMmeTpamMu
COCTOSTHUS pa3peKEHHOTO Ta3a.

OrieHKa aGCONIIOTHBIX U OTHOCUTEIIBHBIX MOTPEeIIHOCTEeH
M3MepeHUi GU3MICCKUX BETUYMH.

OOBsACHEHNE OCHOBHBIX MPHHIIUIIOB ACUCTBHHA
[TepMoMeTpa 1 6apoMeTpa H yCIOBUI UX 0e301MacHOTro
MCIIOJIb30BaHUS B MOBCEAHEBHON

PKU3HU.

PacriosHaBaHue (HU3MICCKHUX SBICHUNA B YIeOHBIX
OTIBITAaX U OKPYIKAFOIIEH KU3HU: TUPPY3HS,
OpOYHOBCKOE JIBIKEHUE.

OnucaHue TETMJIOBBIX SABJICHUH C HCIIOJIb30BAHUEM
(busnUecKux

BEJIMUMH: JaBJICHUE Ta3a, TEMIIEpaTypa, CpeIHss
KHUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS
MOJIEKYIT,

CpeIHEKBaIpaTUYHasi CKOPOCTbMOJIEKYJL.

IAHATHM3 (PU3MIECKUX TIPOIIECCOB U SBICHUH C
ncnosb3zoBanueM MKT, ra3oBbIX 3aKOHOB, CBSI3U
CpelHel KHHETUUECKON YHEPTHU TEIIOBOTO JABH)KEHUS
MOJICKYJI C a0COIFOTHOM TEMITePaTypOH.

IPetienne pacu€THBIX 3a7a4 € IBHO 3a/1aHHOM
(bu3ndecKkoil MoIeNbIo

C MCTIOJIH30BaHMUEM OCHOBHBIX

monoxxeranit MKT, 3akoHOB 1 (hopMysT MOIEKYIAPHOI
(bu3uKH.

IPaboTa B rpynmnax npu MIaHAPOBAHWUH, TPOBEICHUH U

bubaroreka [TOK




MHTEepIpEeTalluu Pe3yIbTaTOB OIBITOB U aHAIH3E
ITOTIOJTHUTENBHBIX HICTOUHUKOB
mHpopManmuunoTeMe

ICOCTOSAHHMA BCIICCTBA.
DazoBEIC nepexoabl

KHIICHHE.
IAGCOITIOTHAS ¥ OTHOCHUTEIIbHAS BIIAKHOCTH BO3yXa.
HachleHHbli nap. Y aenpHas TemioTa
mapooOpazoBaHus. 3aBUCUMOCTD

[TeMIIepaTypbl KUIIEHUs OT AaBieHus. TBEproe Teno.
Kpucrammuueckue u amopdHbIe Tena. AHU30TPOITHS

CBOMCTB KpucTaJIoB. JKuakue
kpuctamisl. CoBpeMeHHbIe MaTepuaitbl. [InaBienne u
KpucTanau3auus. Y 1eJbHas TeIIoTa IUIaBJICHUL.

OTHOCUTENILHON BIIaXXHOCTH BO3AYyXa.

OueHKa aOCOIOTHBIX U OTHOCUTEIBHBIX MOTPENTHOCTEH
M3MEpEeHNH (PU3MIECKUX BEINIHH.

M3ydeHue cBOMCTB HACKHIIIEHHBIX TAPOB, CLIOCOOOB
M3MEPEHHUS BIAXHOCTH

HabmrogeHne KumeHus npu

TTOHMKCHHOM JaBJICHUH, HATPEBAHUS U IUIABICHUS
KPHCTAJUINYECKOTO BEIIECTBA.

OObsicHEeHNE TPUHIIMIIOB JICHCTBUS U YCIIOBHI

3.2 OcHoBbITepMOAMHAMUKN | 11 TepmonuHamudeckas cucrema. Buyrpennsas sneprus [[IpoBeneHue skcriepuMeHTa: U3MepeHue yaeIbHON
TepMOAUHAMHYECKON CUCTEMBI M CIIOCOOBI €& [TEIJIOEMKOCTH BELIECTBA.
M3MCHEHMS. OueHKa aOCOIIOTHBIX U OTHOCUTEIBHBIX MOTPENITHOCTEH
KonmaecTBo TEmnoTsl 1 pabdoTa. M3MepeHni (PU3NIECKUX BETHIHH.
IBHYTpeHHSsI SHEPrusi OIHOATOMHOT'O UJI€AIbHOIO M3yqenue Moeneli mapoBoi TypOWHBI, IBUTATENS
ra3a. Bumsl Temonepenadn: TEmIONPOBOAHOCTD, BHYTPEHHETO CTOPaHHs, PEAKTUBHOTO JBUTATEIS.
KOHBEKILHSI, M3ITydCHHUE. Y IeTbHASL OOBsICHEHNE IPUHINIIOB IEHCTBUS U
TeTIOEMKOCTD BemecTBa. KomnuecTBO TEIOTE pH  [yCIIOBHH 0€3011aCHOTO MCIIOIb30BaHUAB TIOBCEAHEBHOM
TeruIonepeaye. DKM3HU JIBUTaTeNsl BHYTPEHHETO CrOpaHusi, ObITOBOTO
ITonarue 06 anunabatHoM npouecce. [IepBblif 3aKOH  [XOJIOIUIBHUKA, KOHAUIIMOHEPA.
TepMOAUHAMUKH. OnucaHue CBOMCTB TeJ U TETUIOBBIX SBJICHUII ¢
[TpuMeHeHHEe epBOro 3aKOHA TEPMOIUHAMUKHU K MCTI0JIE30BaHHEM
m3ornporeccaM. I'paduyeckas nHTeprnperanus padoThl (PU3MYECKUX BEIMUUH: AaBJICHHUE Ta3a, TeMIleparypa,
rasa. KOJINYECTBO TEIUIOTHI, BHYTPEHHSA dHEPrusl, paboTta
BTopoii 3aK0H TepMOANHAMUKH. rasa.
HeoOpaTuMocTh MpoIieccoB B MPHUPOJIE. Permenne pacy€THBIX 3a/1a4 C IBHO 33/1aHHOM
TennoBble MaIIMHEL. [IpUHIUITEI AEHCTBUS TETUIOBBIX |(QH3HIECKOH MOAEIBIO
MAaIIHH. C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOPMYI
[MpeoOpa3oBaHMs SHEPTHH B TEIIOBBIX MallHHAaX. MOJIEKYJIIPHOH (DM3UKH B TEPMOANHAMUKH.
KoadhdunpeHT none3noro JeHCTBUS TEIOBOK IPerieHrie kKa4eCTBEHHBIX 33724
MaIluHBI. C OIOpOH Ha U3yUYEHHBIE B pa3jiene
[{uxs KapHo 1 ero k03¢ GHLIHEHT 10JIe3HOTO «MonekyisipHast HU3MKa U TEPMOJMHAMUKAY 3aKOHbI,
ImecTBUS. 3aKOHOMEPHOCTH U (hU3UUECKHE SBICHHUSI.
(JKOJIOTHYECKHE TTPOOIIEMBI TETIJIOIHEPT € THKH. IPaboTa B rpymnmnax rmpu aHaJn3e JOMOJIHUTEIbHBIX
TexHUUeCKHe yCTPOWCTBA U IPAKTUUECKOE MCTOYHUKOB MH(OPMAIIMH IO TEME
MpUMEHEeHNE:
IIBUTaTENIb BHYTPEHHETO CTOPAHUs, OBITOBOH
XOJIOTMIIHHUK,
KOHIMIIMOHEP

3.3 IArperaTHble 5 [MapooOpa3zoBanue U koHAeHcaws. McnapeHue u [IpoBeneHue 3KCepUMEHTa: U3MEPEHHE bubmmorexa [IOK




CyOnmmarnust.

'YpaBHeHue TeruioBoro Oananca. TexHnueckue
YCTPOWCTBA M MIPAKTHYECKOE IPUMEHEHHNE: TUTPOMETP
1 TICUXPOMETP,

KQJIOPUMETP, TEXHOJIOTHH TTOJYICHHUS COBPEMEHHBIX
MaTepHaloB, B TOM YUCIIe HAHOMAaTePHAJIOB,

1 HAHOTEXHOJIOT UK

(0€3011aCHOT'0 UCTIONIH30BAHHMS B TOBCEHEBHOM )KU3HU
TUTPOMETpa, ICUXPOMETpa, KalopUMeTpa.

M3ydeHue TeXHOJIOTHH MOTy4YeHUs: COBPEMEHHBIX
MaTepHasoB, B TOM UHCJIe HAHOMATEPUANIOB.
IPerienne pacu€THBIX 3aJa4 ¢ IBHO 3a/laHHOM
(bu3mIecKoil MoIeNbIo

C HCIIOJIb30BAHHEM YPAaBHEHUS TEIJIOBOTO OaaHca.
Permenne Ka4ecTBEHHBIX 3312

C OIIOPOM HA U3YYCHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U (PU3HUUECKHE SIBICHHS TI0 TEME.

Pacrio3naBanue (HU3NIECKUX SBICHUNA B YIEOHBIX
OIIBITAX M OKPYXKaloILei ®u3Hu: nedopmanus TBEPABIX
[TeJ1, HarpeBaHUe U OXJIAXKJICHHUE Tell, U3MEHEHHE
ArperaTHbIX COCTOSHUMI

BEIIeCTBAa U OOBSICHEHHE UX HAa OCHOBE 3aKOHOB U
(bopMyT MOJIEKYIISIPHOH (DU3HKH.

Mcnonp3oBanre MHOOPMAITMOHHBIX TEXHOIOTHH A1
TONCKa,

CTPYKTYPHPOBAHUS, HHTCPIPETAIMH U PEACTABICHNSA
mH(pOpManNY MPHU MOATOTOBKE COOOIIEHUH O
TIPUMEHEHNH 3aKOHOB MOJICKYIIIPHON (DM3UKH U
[TePMOJMHAMUKHU B TEXHHUKE

M TEXHOJIOTUSIX

M toromopa3saeny 33
IPaznen 4. DnexTpoauHaMHKa
4.1 DJIEKTPOCTATUKA 10 DnexTpusanus Ten. Diekrpudyeckuil 3apsan. Jsa Buga [[IpoBenenune skcnepumMeHTa: U3MEPEHUE Bbubmmorexa [IOK

PIIEKTPHYECKUX 3apsa0B. [IpoBOTHHKH,

IMUAIIEKTPUKHU U TIOTYITPOBOJHHUKH. 3aKOH COXPAHEHHS
PIIEKTPHUYECKOTO 3apsiia.

B3zanmonenicTBre 3apsi0B. 3aKOH

Kynona. TodeuHslil anekTpruecKuii 3apsa.
Onexrpuueckoernone. HanpsxEHHOCTH
prekTpuyeckoro noss. ITpunuun cynepnosunuu
PIEKTpUUYECKUX Tonel. JIMHUN HanpskéHHOCTH
PIEKTPUUYECKOrO MOJS.

PaboTa cui anexrpocTaTideckoro noss. [loreHunan.
PasnocTs noreHnuanos. [IpoBOAHUKY U AUIIEKTPUKI
B

PIEKTPOCTATUYECKOM MoJie. [IudnekTpuueckas
MMPOHUIIAEMOCTD. DNEKTPoEMKOCTh. KoHaeHcaTop.

PIEKTPOEMKOCTH KOHAECHCATOPA.

OrieHKa aOCONIFOTHBIX U OTHOCHUTEIIBHBIX MOTPEITHOCTEH
M3MEPEeHUI (PU3NUECKHUX BEINYHH.

M3yuyeHune NpUHIMIIOB ACCTBYS 3JIEKTPOCKOIA,
DIIEKTPOMETPA,

KOHJIEHCATOPA.

M3ydeHHenIpUHINIIOBICHICTBUAN YCIOBUI 0€301MacHOr0
MIPUMEHEHHS B IPAKTUYECKOM KU3HH,

KOIMMPOBAIBHOTO almapara, CTpyHHOro MPUHTEpPA.
PaccmMoTpenue pU3NIecKuX OCHOBaHUH
PIIEKTPOCTATUYECKOH 3aLUThI U 3a3€MJICHUS
RIIEKTPOIIPHOOPOB.

Pemenue pacuéTHbIX 3a1a4 ¢ SIBHO 33JaHHOU
(bu3nIecKoil MoIeNbIo




(DIEeKTPOEMKOCTh INIOCKOTO KOHJEHCATOpa. DHEPrus
BapsKeHHOTo KOHJeHcaTopa. TexHuueckue
YCTPOMCTBA U MPaKTHUECKOE MPUMEHEHNUE:!
PIIEKTPOCKOIL, JIEKTPOMETD,

RIIEKTPOCTATHYECKAs 3aIUTa, 3a3EMJICHHE
PIIEKTPONIPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIH
anmnapar, CTpyWHBII IPUHTEP

C HCII0JIb30BAaHHEM OCHOBHBIX 3aKOHOB M (hOPMYJT
PIEKTPOCTATUKU.

PereHne kaueCTBEHHBIX 3a/1a4

C ONOPOH Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HUeCcKre SBICHUS IEKTPOCTATHKH.
IPacrio3naBanue (HU3MIECKUX SBICHUNA B YIEOHBIX
OTIBITaX W OKPY’KAIOIIEH XKHU3HNU: 3IEKTPU3aLHs TE,
B3aNMOAEHCTBHUE 3apsI0B M OOBICHEHUE NX HA OCHOBE
BaKOHOB U (POPMYIT

PIIEKTPOCTATHKH.

OnucaHue U3y4eHHBIX CBOMCTB BEIIECTBA U
PICKTPHUUICCKUX SIBJICHUH ¢ MCIIOJIb30BaHUEM
(bU3MYECKUX BEJIMUUH: JICKTPUUECKHUH 3apsin,
Harmps>k€HHOCTBAJIEKTPUYECKOr OO TIOTEHIIHUAT,
[Pa3HOCTb NOTEHIIUANIOB, JIEKTPOEMKOCTb.

IAHaTTN3 (PU3NYECKUX MPOIIECCOB U SIBICHHM C
MCTIONB30BaHIEM (PU3NIECKUX 3aKOHOB: 3aKOHA
COXpaHEHMs SIEKTPUIECKOTO 3apsiaa, 3akoHa Kyrona.
IPaGoTa B rpymnmax mpu aHaJn3e JOMOIHUTEIBHBIX
MCTOYHHKOB HH(POPMAIMN ¥ HOATOTOBKE COOOLICHUH O
MPOSIBIICHUH 3aKOHOB JIEKTPOCTATHUKH B OKPYXKAIOIIEH
PKU3HHU U IIPUMCHCHUUN

MX B TCXHUKC

4.2

I[TocTosHHBIN

PIEKTPUUECKUNA TOK.

Toku B pa3In4HbIX
cpenax

12

DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIIECTBOBAHUS
PIEKTpUYECKOTO ToKa. McTouHnku Toka. Cuiia Toka.
[IOCTOSIHHBIN TOK.
Hampsoxenue.
Baxon OMa aj1s y4acTka enu. DIeKTpuiecKoe
COIIPOTHBIICHHE. Y IEIIEHOE COMIPOTHBIICHHE
Bemectsa. [locnenoBarenpHOE, MapauIebHOE,
CMEIIaHHOE COCTUHEHUE MPOBOTHUKOB.
[PaboTa 31eKTpHYECKOTO TOKA.

3akoH xoyna—Jlenua. MoHocTb
PIEKTPUYECKOr0 TOKa. DJEKTPOABHXKYIIAas cuja M
BHYTPEHHEE COIMPOTUBJICHHE MCTOYHHKA TOKA. 3aKOH
Oma 1 IOJTHOH (3aMKHYTOM)

anexkTpuyeckoi renu. Koporkoe 3aMbikaHue.

DneKTpoHHAas MIPOBOJUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTD COTIPOTHBIICHHUS METAIIJIOB

OT TEMIIEPATYPHI.

CBepXNnpoOBOIUMOCTb.

[IpoBeneHue SKCIEPUMEHTA: U3yYCHHE CMEIIAaHHOTO
COeIMHEHUS pe3ucTOpoB; uzMepenue JJ]C ucrounrnka
[TOKa ¥ €ro BHYTPEHHETr0 CONPOTHBIICHUS;, HAOI0IeHUE
PIIEKTPOIIH3A.
OrieHKa aOCONIFOTHBIX U OTHOCHUTEBHBIX MOTPEIIHOCTEH
M3MEpEeHUH (PU3MIECKUX BEINIHH.
OOBsICHCHNE IPUHIIATIOB JCHCTBUS U YCIOBHI
0e30MaCHOTO MPUMEHEHHS aMIIepMETpa, BOIIBTMETPA,
[peocTara, ICTOYHHUKOB TOKa,
BIIEKTpOHArpeBaTeNIbHbIX U

3JIEKTPOOCBETHTEIILHBIXIIPHOOPOB, TEPMOMETPA]
CONIPOTHBIICHHSI, BaKyyMHOTO IHOIa, TEPMHUCTOPOB U
(hoTOpE3nNCTOPOB, MOJTYTIPOBOTHIKOBBIX JTINOJIOB,
TaJTbBaHUKH.

Pemennie pacy€THBIX 3aad C SBHO 3a/laHHOU
(bu3mdecKoil MoIeNnbIo

C HWCIHOJB30BAHHEM OCHOBHBIX
(opmyn Tembl «IlocTosTHHBII

3aKOHOB H

Onexktpuueckuil Tok B Bakyyme. CBOMHCTBa

buonrorexa [TOK

3J'ICKTPI/I"I€CKHI>1 TOK).




PJICKTPOHHBIX TYYKOB.

[omynpoBOIHUKH. CoOcTBenHas H
puMecHast MIPOBOJTUMOCTh MOJTYITPOBOTHUKOB.
CBoiicTBa

p—n-nepexona.

[MomynpoBoTHUKOBBIE TPUOOPHI.

OnexkTpuuecKMiH TOK B  pacTBopax M
[pacIuiaBax 31€KTPOJIHTOB.

DneKTpoIuTHIeCKas JICCOLMALIMSL.
(DIEKTPOIIH3.
DNEKTPUUECKUN TOK B rasax.

CaMOCTOATENbHBIH U HECaMOCTOSTENBHBIN pa3psi.
Moumnus. ITnaszma.

TexHUYEeCKHEeyCTPOMCTBA U IIPAKTUUECKOE
IMPUMEHEHHE: aMIIEPMETP, BOIbTMETP, PEOCTaT,
MCTOYHUKH TOKA,

BIIEKTpOHArpeBaTeIbHbIE TPUOOPEI,
RIIEKTPOOCBETHTEIIBLHBIE IPHOOPHI, TEPMOMETP
COIIPOTHBIIEHHS, BAKYYMHBII 1O, TEPMUCTOPHI U
(hoTOpE3nCTOPHI,

MOJTyITPOBOIHUKOBBIAANOL,

PacnioznaBanne  (Qu3nuecKuxX  SABIEHUH B
[y4EOHBIX OIBITAX M OKPY)KaIOIIei
KHU3HU: 3JeKTpHUeCcKast MPOBOJUMOCTb,

TEIIOBOE, CBETOBOE, XUMUUECKOE, MarHUTHOE JIeHcTBUSA
TOKa.

AHanu3 31EKTPUYECKUX SIBJICHUM U IPOLECCOB
B LETIAX MOCTOSHHOTO TOKA C UCIIOJIb30BAHHEM 3aKOHOB:
BakoH OMma, 3aKOHOMEPHOCTH IIOCIEIOBAaTECIBHOIO |
MapauIebHOTO COCUHEHNS IPOBOTHUKOB, 3aKOH

xoynsa-Jlenua.

OnucaHue WU3Yy4CHHBIX CBONCTB BEIIECTB U
PICKTPHUUICCKUX SIBIICHUM C HCIIOJIb30BAHUCM
(busnueckux

BEJIMYUH: JJIEKTPUUECKU 3aps]l, CUila
[TOKa, INEKTPUUYECKOEe HANPSDKEHHE, JIEKTPUIecKoe
CONPOTHUBJIICHHEPA3HOCTh NoTeHIanoB, J/]C, padbora
[TOKa, MOIITHOCTB TOKa.

Mcnonp3oBanne MHYOPMAITMOHHBIX TEXHOIOTHH AJIs
TONCKa,

CTPYKTYPHPOBAHUS, HHTCPIPETAINH U MPEACTABICHUS
mH(pOpManNy MPHU MOATOTOBKE COOOIIEHUH O

YACOB I10 ITPOTPAMME

rajJJbBaHUKa MPUMCHCHUHN 3aKOHOB INOCTOSIHHOTO TOKAa B TEXHUKE 1
[TCXHOJIOTUSX,
IMToro nmopaszaeny 22
IPe3epBHO eBpeMs 2
OBLIEE KOJIMYECTBO 102
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