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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usmuke 0a30BOr0 ypOBHS Ha YPOBHE CcpenHero oOImero ooOpa3zoBaHHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA W TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @®I'OC COO, a Takke c yd€Tom
dbenepanpHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexnepanum,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copeprxanue mporpamMmsl 1o (U3MKE HANpaBlIieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHBI Mupa oOydaronuxcs 10—11 kmaccoB mpu oOyueHnn ux (pusznke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIEATENIbHOCTHOTO mojaxoaa. [Iporpamma 1o (¢u3MKe COOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yiapTaTaM OOydeHHus, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeramu. B Hell ompenenstorcs
OCHOBHBIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEJHEro oduiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [JJaHHpYyEeMbI€ Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKKM Ha 0a30BOM ypOBHE, B TOM HYHCIIE
MpeIMETHBIE Pe3yabTaThl MO roJIaM O0yUYEeHHUS;

e cojepxaHue yueOHOro npeaMera «Pu3nkay no rogam oOydeHusl.

dusnka Kak Hayka 0 Hambojee oOIMUX 3aKOHAX MPHUPOIBI, BHICTYIAs B Ka4eCTBE Y4eOHOTO
MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUN 00 OKpYXalolleM MUpeE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueHr, ouonoruedt, gusudyeckoi reorpadueid m actpoHoMuel. Mcmonb3oBaHWEe W aKTHMBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOW BKJIAJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUII.

B ocHOBy kypca (pu3uku ans ypoBHSI CpeAHEro oOIero oO0pa3oBaHUs MOJIOKEH Pl HIEH,
KOTOPBIE MOXHO pacCMaTpUBATh KaK MPUHLHUIIBI €r0 IOCTPOECHUS.

Hoes yenocmnocmu. B cooTBEeTCTBUM € HEMl KypcC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DM3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU C HeW Martepuan Kypca Gpusmku oObeAUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoiaraeT MCHOIb30BAaHUE T'yMaHUTapPHOTO
noTeHIMana Gu3nyeckoil HayKHu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonoti nanpagnrennocmu. Kypc Gu3MKu mpeamnosiaraeT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonoeusayuu peanusyercs IMOCPEACTBOM BBEJICHMS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMUYECKHUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a Takke 00CYKJIEHHsI TPOOJIeM pallMOHAIBHOTO MTPUPOA0TIOIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH DJIEMEHTAaMH Kypca (HU3MKA Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHUs
ABIISAIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopuu, posd (YyHTAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS E€CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CHUCTEeMHO-IEITETFHOCTHBIN TOAX0 B Kypce (DM3HMKH peam3yercsl MpexkIe BCEro 3a CYeT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. J{ins 6a30Boro ypoBHs Kypca
(U3HKN — 3TO WCIOJIB30BAaHUE CHCTEMBI (DPOHTAITHHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nmabopaTtopHbIX paboOT, KOTOphIE B TMporpaMme M0 (U3NKE OOBEIMHCHBI B OONIMI CIMCOK
YUEHHUYECKUX TMPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padorT,
MPOBOJIUMBIX JJISi KOHTPOJS M OILIEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rpolecca UCX0/11 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieunBaeTcsl OBJIAJCHHE OOYYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THIIOTE3.

Bonbmoe BHUMaHME YAETSIETCS PEIICHUIO pAacCU€THBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom mis
pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a7adll C SBHO 3aJlaHHON (PU3MYEecKOd MOJeNbio,
MO3BOJISIOIINE MPUMEHSATh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJelna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL  3aJlaHusl Ha OOBSICHEHWE TPOTEKaHWs (HU3UYECKUX SBICHUH W TIPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyronue BhIOOpa (PU3NYECKONW MOJETH ISl CHUTYaIllud TPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBetcTBuu ¢ TpedoBanusmMu PI'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECTICUCHUTO
y4aeOHOT0 Tpoliecca 0a30BbIN ypOBEHb Kypca (PH3UKK HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus
NOJKeH M3y4daTbCsl B YCJIOBHUSIX MPEIMETHOro KaOuHeTa (U3MKM WIM B  YCIOBHSX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIro LUKIA. B kabuHere Qu3uku
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OOOpYyAOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
mporpaMMme 1Mo  (QHU3MKE YYCHHMUECKUX TMPAKTUUYECKHX paboT M JEMOHCTPAIMOHHOE
00opy0BaHUE.

JlemoHcTpalmoHHOEe  oOopynoBaHue (OPMUPYETCS B COOTBETCTBHM C  MPHUHIUIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAaHOBKY IEPEUYHCIEHHBIX B MpOrpaMMe 1o
¢bu3MKe KIIOYEBBIX JIEMOHCTpAUUN IJiIi HCCIENOBaHHS HM3ydaeMbIX SIBICHUNH U TIPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 000pyIOBaHHE I YUEHUYECKHX MPAKTUUYECKUX paboT popmupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxcsa. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (dopmupoBaHuMEe HUHTEpeca U CTpPEMIICHUS OOYYaIOIIUXCS K HAYYHOMY H3YUEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJICTaBICHMA O HAYYHOM METOJEe TMO3HaHUA U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e  (opmupoBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3ylbTaTra M3y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e  (opmupoBaHuEe yMeHUN OOBSACHATH SBICHUS C UCHOJB30BaHHWEM (DU3MUECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

e  (opmupoBaHue MpenCTaBICHUN O PO (PU3UKU TSI PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHH.



JlocTibkeHne STHX IeJieil oOecreuymBaeTcs pEUICHHEM CIEAYIOIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

e npuoOpereHHe CUCTEMbI 3HAHHH 00 OOUMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYSIPHYIO (PU3HKY, 3JIEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPH3HKH;

e (¢opmMupoBaHHE YMEHHA TIPUMEHATH TEOPETUYECKHWE 3HAHUS IS OOBIACHEHHS
(GU3NYeCKUX SBICHUH B MPHPOJIE M JUIA MPHHATHS MPAKTHYECKUX PEIICHUN B TOBCEIHEBHOU
KHU3HU;

®  0OCBOEGHHE CIIOCOOOB pemIeHHs pa3InYHbBIX 33J]a4 C SBHO 33JaHHON (hPU3NYIECKOI MOJETIBIO,
3aja4, TOJPa3yMEBAIONIMX CaMOCTOATEIFHOE CO3AaHuEe (HU3UYECKOW MOJENH, aJeKBAaTHOU
YCIIOBHSIM 33]1a4H;

® TIOHMMaHWE (QHU3NUYECKUX OCHOB W TNPUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOWUCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUSI Ha OKPYKAIOIIYIO CPENY;

® OBJIAZICHWE METOJAMH CaMOCTOSTENBHOTO IUIAHWPOBAHUS W TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHAIW3a W WHTEpPIpeTald WHPOPMALUK, OMPEACTICHUS JTOCTOBEPHOCTH
MOJyYEHHOTO pe3yibTaTa;

®  CO3/IaHWE YCIIOBHH /IS Pa3BUTHS YMEHHU IMPOEKTHO-HCCIIEAOBATEIHCKOW, TBOPUYECKON
JeSTEITbHOCTH.

Ha wusyuenme ¢usuku (6a30BBI ypOBEHb) Ha YpPOBHE CpemHEro oOImero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 ygacoB (2
gaca B HEJIEINIO).

[Ipennaraemselii B mporpamMMe no (u3MKe MepeueHb J1abopaTOpPHBIX U MPAKTUYECKUX padoT
SIBIISIETCST PEKOMEHJIOBAaHHBIM, YYHTENb JIeaeT BHIOOp MPOBEAEHUS J1a0OpaTOPHBIX PabOT U
OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00Y4arOLINXCs.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI 0 MO3HAHUS

®duznka — Hayka o mnpupojae. HaydHble MeTOIbl TO3HAHUS OKpYykKaromero mupa. Poisb
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCE MTO3HAHMS PUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MogenupoBanue (U3MYECKUX SBJIECHUNW W TpolieccoB. Hayunbie rumoTesbl. dusmdeckue
3aKOHBI M TEOPHH. | paHHIIBI MPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IprHITUTT COOTBETCTBHS.

Pone m mecto ¢usuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBukeHUE. OTHOCUTENBHOCT MEXaHUUECKOIrO ABMKEeHUA. Cucrema oTcyéra.
Tpaexropus.

[lepememienue, CcKOpocTb (CpeaHssl CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUAIBHON TOYKH, UX MPOEKLIUU HA OCH CUCTEMBbI KoopAauHaT. ClI0KEHHE NEPEMEIECHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOpEHHOE MNpsMOJHMHENHOe aBMWkeHue. ['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUATIbHOU TOUKH OT BPEMEHHU.

CBobosHOE nmajzieHne. Y ckopeHue cBOOOIHOTO MaieHusl.



KpuonuneiiHoe nBrkeHue. [[BrkeHME MaTEpUaIbHON TOUKH [0 OKPYKHOCTH C MOCTOSTHHOMU
[0 MOJAYII0 CKOpPOCTBbIO. YTJOBas CKOpPOCTb, JIMHEWMHAasg CKopocTh. llepmon wm wyacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckre yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CIUIOMETp, JIBHXKCHHE CHApPSIOB,
LIETIHbIC U PEMEHHBIE ITEpEAAUN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

[IpeoOpazoBanue ABMKEHHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pexKEeHHOM IIPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpoLeHHOTo Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

Hamnpanenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne HepaBHOMEPHOTO BUKEHHSI C LIEIbIO ONPEIECHNUsS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKIY MYTSAMH, MPONHIEHHBIMU TEJIOM 3a MOCJEI0BaTEIbHbIE
paBHbBIE TPOMEXKYTKH BPEMEHHM INPU PABHOYCKOPEHHOM JABMKEHUU C HAYaJbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenne nBUKEHUS IIApUKA B BA3KOM KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocuTenbHOCTH ['amunes. IlepBeii 3akoH HproroHa. MHepumanbHbIE CHCTEMBI
OTCYETA.

Macca Ttenma. Cwuima. Ilpunmun cynepno3unmu cwi. Bropoit 3akoH Hserotona s
MaTtepuanbHOU TOUKHU. TpeTunii 3akoH HploTOHA 171 MaTepuaibHbIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoybkeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cuiia
TPEeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUs MPU
JBUKEHUHU Te€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarensHoe U BpalatelbHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO OcU BpauieHus. [lmedo cuibl. YciioBUs paBHOBECHUS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: MOJIIMIIHUKH, JIBIJKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHA.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AehopMaIivu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

UccnegoBanue 3aBUCHUMOCTM CHJI YOPYIOCTH, BO3HHMKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasiie, oT ux aedopmarium.

HccnenoBanue yciaoBuid paBHOBECHS TBEPOTO Tella, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke



Nmnynec MaTepuaabHOM TOYKM (T€na), CUCTEMBbl MaTepHaNbHBIX TOueK. VIMIyabC CHIIBI U
U3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE ABMKEHUE.

Pabota cuibl. MOIIHOCTD CHUIBL

Kunernueckast sHeprus MaTepuaibHOH TOukH. Teopema 00 H3MEHEHUM KHHETHUYECKOU
JHEPIHUH.

[MorenumaneHas >Heprus. lloTeHnmManbHas SHEPrUs yHnpyro aAeGOPMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3U NOBEPXHOCTH 3EMIIH.

[loreHumansHple W HEMOTCHUUATbHBIE CHJIBL. CBsi3b pabOTHl HEMOTEHIHMAJIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM 3HEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPruu.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KONEpP, NPYKUHHBINA
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE NBIXKEHUE.

[lepexon noTeHMAIbLHON PHEPTUHU B KUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa C TOMOIIbIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB.

UccnenoBanue cBsa3u pabOThI CUIIBI C H3MEHEHHEM MEXaHWYeCKOM SHEpruu Tella Ha MpUMepe
PaCTsKEHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. Mogiekyasipasi Gu3uKa M1 TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE 0OOCHOBAHUE.
bpoynoBckoe pBwkenue. Juddy3usa. Xapaktep ABWKCHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJIe Tl CTPOCHUSI Ta30B, KHAKOCTEH M TBEPABIX TeN M OOBICHCHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosundecTBo BemiecTsa.
[Toctosinnas ABorazapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens upeanbHoro ra3za. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KMHETHYECKON TEOpUH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIepaTrypa Kak Mepa cCpelHed KHHETHYeCKOW SHepruu
TEIUIOBOTO JBWKeHMs 4actul rasa. lllkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lansrona. M3omponecchl B uAeaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npepcraBieHue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETpP.

Jlemoncmpayuu

OnbIThl, I0Ka3bIBAIOIIUE AHCKPETHOE CTPOGHHE BeIlecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COECIMHEHUM.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHYKEHUSI.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABJIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3lyXa B KIIACCHONW KOMHATe Ha OCHOBE M3MEpPEHUI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.



Tema 2. Ocnoevlt mepmoounamuku

TepmoauHamMuueckass CHUCTeMa. BHYTpeHHsAs HHEprus TEPMOJUHAMHUYECKONW CHUCTEMBI H
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemaoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
UJeanbHOTOo ra3a. Buel Temonepenaun: TeII0ONPOBOJHOCTb, KOHBEKIMS, U3JIydeHUE. Y IEIbHAs
TEIUI0EMKOCTH BellecTBa. KoMuecTBO TEIOThI IPU TEIUIONEpe1aye.

[Tonsite 06 amuabatHoM mporecce. [lepBrrit 3akoH TepMoIuHAMUKHU. [I[pruMeHeHne mepBoro
3aKOHA TEPMOAMHAMUKH K m3omporeccam. [ padudeckas nHTEpnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamMuky. HeoOpaTuMOCTh TPOLIECCOB B IPUPOJIE.

TemoBbie MammuHbl. [IpuHIMNBL AelicTBUS TEIOBBIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBbIX MamuHax. Koagduuuent noneznoro aeiictsus ternoBoil Mammubl. [Hukn Kapho u
ero Ko PHUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUIECKUE MTPOOIEMBI TETIOIHEPTETHKH.

TexHuueckue yCcTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHE: JIBUraTellb BHYTPEHHETO0 CrOpaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHyTpeHHEH SHEPIUU Tella IPU COBEPILLIEHUU padOThI: BUIET MPOOKU U3 OyTHUIKU
oJ JEeMCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3Qupa B JAaTYHHOU TpyOke NyTéM TpeHus
(BUIIEOAEMOHCTpAITHS).

N3menenne BHyTpeHHeH sHepruu (TemrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PacCHIMPEHHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u xKoHAeHcanus. Vcmapenue u kumneHue. AOCOJIOTHAS M OTHOCHTEIIbHAS
BII&KHOCTh BO3ayxa. HaceieHHblii map. YenpHas TEruioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPaTypbl KUIIEHUS OT JAaBJICHUS.

Teépnoe Teno. Kpucrammmaeckue u amopdHbpie Tena. AHU30TPONHUS CBOMCTB KPUCTAJIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. [lnaBieHre W KpucTamdzauus. Y aeiabHas
TerioTa masnenus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: TUIPOMETP M IICUXPOMETD,
KJIOPUMETP, TEXHOJOTMM IIOJIYYEHHMsS] COBPEMEHHBIX MAaTepuajioB, B TOM YHCIIE
HaHOMAaTepHUalOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBaHus ¥ MJIaBJICHUs KPUCTAILTNYECKOTO BELIECTBA.

JleMoHCTpalys KpucTauioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepeHune 0OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3nen 4. duekrpoamHaMuka

Tema 1. dnekmpocmamuka

DnexTpu3aius Tel. DIeKTpudeckuil 3apsia. J[Ba Buaa snekTpudeckux 3apsanoB. [IpoBoaHukwy,
JTUDTIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXpAaHEHUS AIIEKTPUUECKOTO 3apsa.

BiaumoneiictBue 3apsaoB. 3akon Kynona. TouedHbIi IeKTpUUECKHA 3apsi. DIEKTPUIECKOe
nosie. Hanpsok€HHOCTE 2NEKTpHUecKoro nofst. [IpuHIUN cyneprno3uIiuu dJIeKTPUIECKUX MOJIEH.
JIlvHUY HAMPSHKEHHOCTH JEKTPUUYECKOTO TOJIS.



Pabora cun snexrpocratrueckoro mnoiisi. [lorennuan. Pasnocts noteHnmanos. IlpoBogauku u
JURJIEKTPUKH B AJIEKTPOCTATHUECKOM MoJjie. J(uaneKkTpudeckast IpoOHUIIAaEMOCTb.

OnektpoéMkoctb. Konpencarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckre yCTpPONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, JIIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE SJIECKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpOoCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpoCcTaTUYECKas 3alIuTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOpa OT IUIOIIAN TIJIACTHH, PACCTOSTHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 311eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii Inexkmpuueckuit mok. Toku e paznuunvix cpeoax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKa. VICTOYHHMKH TOKa.
Cuna toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa Ji71s1 ydacTka LEnH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. Y ICIBHOE COMPOTHBIICHUE BellecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHE MTPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHnia. MOIHOCTB AIEKTPHUIECKOTO TOKa.

DNEeKTPOABMKYIAasi CUjla U BHYTPEHHEE CONPOTHBIIEHHWE UCTOYHHMKA TOka. 3akoH Oma amis
MTOJTHOM (3aMKHYTOM) 3JIeKTpruIecKkoi nenu. KopoTkoe 3amMpIkaHHeE.

DneKTpOHHAs MPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTh COITPOTUBJICHUSI METAJIOB OT
temiieparypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. Co6CTBEeHHAsI M MPUMECHAS TPOBOJUMOCTH MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [lonynpoBoAHUKOBBIE TIPHUOOPBHI.

DNeKTpUYecKuid TOK B pacTBOpax M paciiiaBax dJIEKTPOJIHUTOB. JNEKTPOJIUTHYECKAs
JcCoLranus. JINEeKTPOJIN3.

DOnexTpuueckuil TOK B razax. CamMOCTOSITENbHBIM U HECAMOCTOATEIbHBIA pa3psia. MonHus.
IIna3ma.

Texnuyeckue yCTpOHCTBa M MPaKTUYECKOE MPUMEHEHHUE: aMIepMEeTp, BOJIBTMETpP, PEOCTarT,
WUCTOYHUKHA TOKA, DJIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETP  COTNPOTHUBJICHHUS, BAKyyMHBIH  JHUOJA, TEPMUCTOPl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MOINEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMenaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe wu3MepeHue >neKTpoABMKYIIEH cuiabl. KopoTkoe 3aMblKkaHME TallbBAHHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.



HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OmHOCTOPOHHSISI TPOBOAUMOCTH TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHne cMeIaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenune >1eKTpoABIKYINEH CHITbI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

HabGnronenue anexkrponusa.

Me:knpeaMeTHbIe CBS3H

Nzydyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISICTCS C Y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBS3aHHbIE C HM3YyYEHHMEM METOJOB HAYYHOI'O IO3HAHUSA:
SBIICHWE, HAYYHBIH (akT, THmoTe3a, (u3Wyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHre CUCTEMBbl ypaBHEHHUH, JUHeWHas (QyHKuus, nmapadoia, runepodoa,
uX rpaduku 1 CBOMCTBA, TPUTOHOMETPHUYECKHE (QYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M WX TMPOCKIHH HAa OCH KOOPAWHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanumueckoe ABM)KEHHE B KUBOUM mpupone, nudpdy3us, ocMoc, TermiooOMeH
KUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS, TaThBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUM C MCHOIb30BAHUEM MEXaHHU3MOB, YUET TpPEHHS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, TapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HHUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KIIACC

Pa3znen 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrositHHbIe MarHuThl. B3aumoelicTBre MOCTOSIHHBIX MarHUTOB. MaruuTtHoe nose. Bekrop
MarHuTHOM HWHAYKUMU. [IpyHUIMO cynepno3uumyM MarHUTHBIX Mojed. JluHum MarHuTHOU
nHaykuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOJHMKA C TOKOM. KapThHa nMHUNA MHIYKIIMM MAarHUTHOTO IOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeicTBre nNpoBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MO1yJIb U HaNpaBIICHUE.

Cuna JlopeHnua, e€ MOIyab U HampaBieHue. /[BrkeHne 3apsKeHHOM YacTHIlbl B OJHOPOAHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue SNEKTpOMAarHUTHOW HMHAYKUMH. [IoTOK BeKkTOpa MAarHUTHOM  MHIYKIIUH.
DNEeKTPOABMKYILASA CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMU Papanes.

BuxpeBoe »snexTpuueckoe Ioisie. DNEKTPOJBWXKYILAs CHIa HHAYKIMH B TPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIHUH. DJIEKTPOIBUKYILAS CHIIA CAMOUHIYKIUH.



DHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpOHCTBAa U  INPAKTUYECKOE IPUMEHEHHME: IOCTOSIHHBIE MAarHWTHI,
3JIEKTPOMArHUTBI, JEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM T10JIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBIKYIIEH CHUJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHMsS MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydyeHne MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

HccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBiaeHUS 37I€KTPOMArHUTHON UHIYKIIUH.

Pa3pen 5. Kose6anust 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MexXaHWYECKHME KoyieOaHUsA. [ apMOHHMUYECKHE
kosebanus. Ilepwon, dvacrora, amrumtyna W ¢asza kojebanwil. [IpyXKWHHBIN MasSTHUK.
MareMaTuueckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kKoHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIC KOJEOAHWS B HICATHBHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIYy MEXaHWYECKUMH M DJICKTPOMAarHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsIX. BBIHYKIICHHBIE MEXaHUYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

ITepemennbiii Tok. CHHYCOMJAIbHBIA TMEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JCHCTBYIOIIEE 3HAUYEHNE CHUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IIpowsBoacTBo, mepegada W MOTPeOJECHUE DIESKTPUUYECKONW DHEPIHUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texnuueckue ycTpoilcTBa U MPAKTHUECKOE MPUMEHEHHE: IEKTPUUYECKUIl 3BOHOK, T€HEepaTop
MIEPEMEHHOTO TOKA, JJMHUH JICKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cuCTeMBbl (MPYKMHHBIA WM MaTeMaTUYeCKUi
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHuii.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmimorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa W HANpsHKEHUS OT  BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOaHHA.



Pe3onanc mpu mnociieoBaTEIbHOM COCIMHEHMHM PE3UCTOpa, KATYIIKA HHAYKTUBHOCTH M
KOHJIEHCATOpa.

Mogeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPHOAA MallbIX KOJeOaHWU rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETH U3 TTOCJIEI0OBATEILHO COSTUHEHHBIX KOHICHCATOPA,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbsle 60JIHbL

MexaHnuveckue BOJIHBI, YCIOBHUs pacnpoctpanenus. [lepuon. CkopocTh pacrpoCTpaHEeHUs U
uimHa BOJHBL. [lomepedHple ©W TPOJOJbHBIC BOJHBL MHTepdepeHius W audpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUSI HU3JIy4eHUs] DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHtanusi BektopoB E, B, V B snexrpomarnutHoii BosHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJIeHne, ToJisgpu3anus, audpakius, untepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[Ikaya sneKTpoMarHuTHBIX BOJIH. [I[puMeHeHne 2JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckne yCTpONCTBA M MPAKTHYECKOE TNPUMEHEHHE: MY3BbIKAIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoONpUEMHHK, TEICBU3O0D,
anTeHHa, Tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Ha6mronenue narepdepeHuu u Audpakiini MeXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmtonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUITUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHHE, MOJISIpU3alius,
mudpakius, HTHTEpPepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOU Cpene.
JIyud cBeta. ToyeyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne H300paKEHUIl B TMIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMICHHS cBeTa. AOCOJIIOTHBIN MMOKa3aTeb MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yroJ MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CrnoxxHblil cocTaB 6eoro ceera. LBer.

Cobuparomue u pacceuBaromuye TMH3bL. ToHKas auH3a. POKYCHOE pacCTOSHHUE U ONTHYECKAs
ciwiia TOHKOW nuH3bL. [locTpoeHue M300pakeHUl B COOMpAIOMIMX M PACCEHBAIOMIMX JIMH3AX.
dopmysia TOHKOM JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. MHTepdepennus ceta. KorepeHTHbIE HCTOYHUKU. Y CJIOBUS HAOTIOACHUS
MaKCUMYMOB U MUHUMYMOB B HHTep()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. JJudpakiuonnas pemeérka. Y caoBre HAOMOEHHS TTaBHBIX MAaKCUMYMOB
MIPH MaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.



Texnuueckue yCTpoiicTBa M TPAKTUYECKOE IPUMEHEHHE: OYKHM, JIyna, (oToammapar,
MPOEKIMOHHBIA ~ammapar, MHKpPOCKOI, TEJEeCKOIl, BOJOKOHHAs OINTHKA, JU(PPAKIUOHHAS
peLETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsimosiHENiHOE paclpocTpaHeHHe, OTpaKEHHWE M IpesnomieHHe cBeTa. ONTudeckue
pUOOPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habnronenue naTEpEpeHny CBETA.

Hab6monenue nudpakiuu ceera.

HaGnronenue aucnepcun certa.

[TonyueHue cnekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue nokaszaTesns IpeIoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Ha6nronenue aucnepcun ceTta.

Pa3nen 6. OcHOBBI cIeMAIbHON TEOPHUH OTHOCUTEIBbHOCTH

['panuubl TPUMEHUMOCTH KJIACCHYECKOW MexaHMKU. [locTynarsl chnenuaibHOW TEOpUHr
OTHOCHTEILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BaKyyme, IPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILIEHNE JUITHHBI.

DHEPrus ¥ UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUel U UMITYJIBCOM PESITUBUCTCKON YaCTHUIbI. DHEPIUs MOKOSI.

Pasznea 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHMOBOI ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOW. DHEPrus U HUMITYIIbC
dhoToHa.

OtkpeiTue u uccnegopanue gorordpdexra. OnpiThl A. I'. CroneroBa. 3akoHbl poTodddekra.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanumna» Gorodddekra.

HaBieaune cBeta. Onbitel I1. H. JIeOenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texnuyeckne ycTpoicTBa M MPaKTUUYECKOE MpUMEHEeHHe: (POTOIEMEHT, (POTOAATUHK,
coJIHeYHast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesnuro o -yactui. [lnmaneraphas
mozens aroma. [loctynatel bopa. M3nyuenue u mormnomieHne GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Buapl cnekTpoB. CHeKTp ypOBHEHl SHepruu aroma
BOJOpOJIa.

BonnoBble cBoiicTBa yactui. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.



TexHuueckue yCTpOWCTBA UM IPAKTHYECKOE INPUMEHEHHUE: CHEKTPAIBHBIA  aHaIu3
(ciekTpocko), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habmroienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, J10Ka3bIBAIOIIUE CIOKHOCTh CTpOoeHUs sijipa. OTKpbITHE PaJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paAuoakTUBHOIO u3inydeHus. CBolicTBa anbpda-,
Oera-, raMMa-u3nydeHus. BinsHue painoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpbiTHE NpoTOHA U HeTpoHa. Hyknonnas monens sapa I'elizenOepra—lBanenko. 3apsn
sanapa. MaccoBoe uncio saapa. M3oTomnst.

Anbda-pacniaz. DIEKTPOHHBIA W TO3UTPOHHBIN Oera-pacnajn. [amma-usnydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. AnepHblie cuibl. Jledekt Macchl sizipa.

AnepHblie peakuuu. Jlenenvie U CUHTE3 SEp.

SAnepusiii  peaktop. TepmosimepHbiii cunTre3. [IpobmemMbl U NEPCHEKTUBBI  SAEPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCTIeKThI IEPHOI SHEPTreTHKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHI.

dyH1aMeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO pU3nUeCKOl KapTHHBI MUpA.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHHE: TO3MMETpP, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKHU

Otansl pa3BUTHs acTpoHOMUH. [IprKiIaHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 3B€3anoro He6a. Cospe3ausi, spkue 3BE3/1bl, IIAHETHI, X BUAUMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTb. Mctoununk sHeprun CosiHia U 3B€3/1. 3BE3/bl, NX OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMMa «CHEKTpasIbHbIM KJIAaCC — CBETUMOCTBY». 3BE3/bl TIJIABHOU
MOCJEI0BATENIbHOCTU.  3aBUCHUMOCTh  «Macca — CBETUMOCTbY» JJIsi  3BE3J  IJIaBHOM
MOCJEN0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJIroLMH COJIHLIA U 3BE3]T. DTaNbl )KU3HU 3BE3]L.

Mneunsiii [1yte — Hama [Nanaktuka. [lonoxxenne u aBuxenue CosHua B ['amaktuke. Turbl
rajakTvk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usinydyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl acCTpOHOMUU.

Yuenuueckue nabnrooenus

Habnronenuss HEeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAHUEM KOMITbIOTEPHBIX MPUIIOKESHUN IS
OTpesieNieHus] TOJIOXKEeHUsT HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo noymapus U sipkue 3BE3/bL.



Habmronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢pu3uku u aCTPOHOMHUH B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, CONMATBHON U ATHYECKO I
cdepax IesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PM3UKH M ACTPOHOMUHU B COBPEMEHHOM HAyYHOMH
KapTHHE MHpa, pojib (U3NYECKOil Teopuu B (OPMHPOBAHUU TPEACTABICHUH O (hruznyeckon
KapTHHE MHUpa, MECTO (PU3MYECKOW KapTHHBI MHUpPa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MIPEJICTABICHUN O IPUPOLE.

MexnpeamerHble CBSI3U

N3yduenne kypca ¢usuku 0Oa3oBoro ypoBHS B 11 Kiacce OCyImIECTBISCTCS € Y4ETOM
COJIEp)KaTEeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C HM3yYEHHEM METOJOB HAY4YHOI'O TIO3HAHHUS:
SBJICHWE, Hay4yHbId (akT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YPaBHEHUW, TPUTOHOMETpPUYECKHE (YHKIMH: CHUHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHUE BEKTOPOB, IMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0J1I00USI TPEYTOJIbHUKOB, OMIPEIEeIeHHE TUIOIIA iU TUIOCKUX QUryp 1 o0bEMa Ted.

buonocus: >nexrpuueckue sBICHUS B KUBOW MpPUPOJIE, KoJieOaTeIbHbIE IBUKEHUS B KUBOU
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B dKUBOU MPUPOIE, AEUCTBUE palMalluy Ha dKUBbIE OPraHU3MBI.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYyJ, KpUCTalIMyecKass CTPYKTypa TBEPABIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOH pelIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eoepagpus: MarHUTHBIE TOJIOCAa 3€MIIM, 3aJIEKH MAarHUTHBIX PyaA, (OTOChEMKA 3E€MHOMU
ITOBEPXHOCTH, MPEACKAZAHNE 3EMJIIETPSICEHUM.

Texnonocus: NUHUM SJEKTPOIEpENay, TEHEpaTOp IMEPEMEHHOTO TOKa, 3JIEKTPOIBUIATEINb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauoONpUEMHUK, TEJIEBU30p, aHTeHHa, TeinedoH, CBUY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenmne yuyebHoro mnpeamera «®PusnMka» Ha ypOBHE cCpeaHero ooOiiero oOpa3oBaHHS
(6a30BbIi  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3Y/IbTAaTOB.

JIUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yibTaThl OCBOCHMsI ydueOHOTOo mpenmera «DuU3HKa» [TOJDKHBI OTPa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJACTBOBATHCSA C(POPMHPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CHUCTEMOM L€HHOCTHBIX OpUEHTalUUi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIecTBa,
paclIupeHre KU3HEHHOIO OMbITa M ONbITa JACATEIBHOCTH B IMPOLIECCE peaii3alldd OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAXKAAHCKONW  TO3UIMH  OOydJaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKHUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECaxX TPa)KAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OPraHNU3alluu;



yYMEHHUE B3aUMO/JICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIHUAMU
1 Ha3HAYCHHEM,;

TFOTOBHOCTH K T'YMAHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) naTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKOM IPaKTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSM POCCUNCKUX YUEHBIX
B 00J1aCTH (PM3UKH U TCXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHMBATh CHTYAI[MI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTIO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY HAY4YHOT'O TBOPYECTBA, MPHUCYIIETO
(buznueckoi HayKe;

5) TpyA0BOr0 BOCIMTAHMS:

MHTEPEC K Pa3IuYHbIM chepaM NMpoPecCHOHANbHOMN AeATEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
¢u3MKOM M TEXHUKOW, yMEHHE COBepLIaThb OCO3HaHHBIK BbHIOOP Oynymiedl mpodeccun u
pealin30BbIBATH COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHWIO M camMooOpa3oBaHMIO B 0OjacTH (pu3mku Ha
MPOTSKEHUU BCEH )KU3HU;

6) PKOJIOrN4eCKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh  IKOJIOTUYECKOW KYJIbTYpPhl, OCO3HAaHUE TJOOAJIBHOTO XapakTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IJTAaHUPOBAHUE U OCYIIECTBIICHUE NECHCTBUM B OKPYKAIOLIECH Cpe/le Ha OCHOBE 3HAHUS ILIEJIeH
YCTOWYMBOTO Pa3BUTHSI UETIOBEUECTBA;

paciiupeHe omnbiTa AeATeIbHOCTH SKOJOTHYECKON HANpaBIeHHOCTH Ha OCHOBE MMEIOIINXCS
3HaHUH N0 PU3HMKE;

7) 1eHHOCTH HAYYHOT O MO3HAHMSA:

c(hOpMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKO HAYKH;

OCO3HAHHE IICHHOCTH HAy4yHOW AesTeNbHOCTH, TOTOBHOCTH B IIpoIllecce H3ydeHUs (U3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIBTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBrble Jornyeckue aelcTBHSA:

CaMOCTOSITENIbHO  (OPMYIMPOBATh W  aKTyaJU3MpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONIPEEIIATh 1NN IeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JIOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEUYHS B paCCMaTPUBAEMBIX (PH3NUYECKUX ABJICHUSX;

paspabaTeiBaTh IUIaH pelIeHUs] MPOOIIeMbl ¢ YUETOM aHAM3a UMEIOLIUXCS MaTepHANbHBIX U
HEMaTEpPHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBHUE pPE3YyJIbTATOB LEISIM,
OLIEHUBATh PUCKH ITOCIEACTBUM NESITEIBHOCTH;

KOOPJIMHUPOBATh M BBHINOJNHATH pabOTy B YCIOBHUSX pPEAIbHOTO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBble uccieaoBareabcKkue AeMCTBUSA:

BIIAJIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMHU U METOJaMU (PU3HUECKON HAYKH;



BIIQJICTh HAaBBIKAMU Y4EOHO-HCCIIEIOBATEIbCKOH U TIPOEKTHOW JIESATEIBHOCTH B 00JIACTH
(U3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HUYECKOTO COJIEpIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIAJCTh BUJAMH JICATEIBHOCTH 10 TOJy4EHUIO HOBOTO 3HAHUWS, €r0 HHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3jIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH y4EOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlM3WPOBATh 33Jaqy, BBIBUTATh THUIIOTE3Y
e€ pemeHus, HAXOIWTh AapPryMEHTBI JUIS JOKAa3aTeIbCTBA CBOMX YTBEPIKICHUMU, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHUS;

AQHAIM3MPOBATH TMOJIYYCHHBIC B XOJIC PEIICHHS 33Ja4d Pe3yJIbTaThl, KPUTHYCCKH OIICHHBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4ll B 00pa30BaTEIBHON JEATEIHHOCTH, B TOM
qHCIIe IPU U3YUYCHUN (DU3HKHY;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCHUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEICATCIIEHOCTH,

YMETh HHTETPHPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, TIpeJyIaraTh OPUTHHAIBHBIC TTOIXO0/IbI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIIHNE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMH IOJIYUYCHUS HHPOpPMAIUU (PU3HUECKOTO COJCpXKaHUS W3 HUCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IMOWCK, aHAIW3, CHUCTEMAaTH3AlMi0 |
WHTEPIPETAINIO HHPOPMAITIH Pa3TUIHbIX BUJOB U (OPM IpeICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIIHH;

WCTIONh30BaTh CPEJCTBa MHMOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHM3AalMOHHBIX 33/1a4 C COOJIOJCHHWEM TpeOOBaHHN
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCOCOCPEKECHNUs, MPABOBBIX H ATHUYECKHUX
HOPM, HOpM UH(OPMAITMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUECKOTO COJECPIKAHUS B PA3IUYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUS
nHpOpMAIIMA W TIENICBOW ayJUTOPHH, BHIOMpas ONTUMANBHYIO (opMy mpeacTaBieHUs U
BU3YaJIU3aI1H.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIISITH OOLIEHHE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYaIlUil U CMATYaTh KOH(IUKTHL,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON paOOTHI;

BBHIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH C yu€TOM OOLIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATD IEJIM COBMECTHOM NEeSTENbHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH JEHCTBUS
Mo e¢ MOCTIKEHUIO: COCTABJIATh IUUIaH JIEHCTBHI, pacmpeneNarTh pojid ¢ Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON pabOThHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOTO y4aCTHUKA KOMaH/bI B OOIIHI pe3yabTar mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WJEU C MO3UWLHUHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJISATh O3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3JIMUHBIX CUTYALUsIX, MPOSBIATh
TBOPUYECTBO M BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe 1eHCTBUS
Camoopranmsanms:



CaMOCTOSITEIIbHO OCYILECTBJIATH IO3HABATEIbHYIO JAEATENBHOCTh B o0nactu (usuku u
ACTPOHOMUH, BBISIBJISITH MIPOOJIEMBI, CTABUTH U (DOPMYIIMPOBATh COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUS pacu€THBIX M KAa4eCTBEHHBIX 3ajad, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIUXCS PECYpPCcoOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAIIHSIM;

pacImpsATh PAMKHU Y4€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHUN;

JieTaTh OCO3HAHHBIM BBIOOP, APTYMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (DOPMUPOBAHHUIO M TIPOSIBIICHUIO APYIUIMHA B 001acTH (DU3KUKH, IMOCTOSHHO
MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATBbHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyalWsiIM, BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIQJICTh HABBIKAMH TIO3HABATEILHOW pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBHU H
MBICIIUTETBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA,

WCII0JIb30BaTh TPUEMBI pe(IICKCHU JJTS OLIEHKH CUTYaIlUH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH M CBOSBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MPU aHAIHM3E PE3YJIbTaTOB JCITCILHOCTH,

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI M @pTYMEHTHI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH,

MPU3HABATh CBOE MPABO U MIPABO JAPYrUX HA OIIHOKH.

B mpouecce nocTukeHus TMYHOCTHBIX PE3YJAbTATOB OCBOEHHS MPOTpaMMbl MO (U3KKE IS
YpOBHS CpeHero odmiero oopa3oBaHusl y 0OydarOIIMXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAHH$, BKIIIOYAIOUIETO CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS PAa3BUTHS COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIUpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBe/IeHUE, CIIOCOOHOCTD AN TUPOBATHCS K SMOIMOHATILHBIM U3MEHEHUAM U MPOSIBIISATh
rUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKIIOYAIOLIEH CTpEMJICHHE K JOCTHKEHHUIO WU U YCIexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 53MOIMOHAIBHOE COCTOSIHUE JPYTUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH O0IIEHNUs, CIOCOOHOCTh K COYYBCTBHUIO U COTEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C IPYTHUMH
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHL

NPEJMETHBIE PE3YJIbTATbBI

K xonuy oGyuyenus B 10 kiacce mpeaMmeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUarOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MNpHUMEpax pojib U MecTo (u3uku B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKOMH
NESITEILHOCTH JIFOCH;

YUUTHIBATh TPAHMIIBI IPUMEHEHHS U3yYeHHBIX (U3NYECKUX MOJENeil: MaTepraabHasl TOUKa,
MHepLHUalIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPJOE TENO, UACANBHBIN ra3, MOJIEIN CTPOCHUS
ra3oB, JKUIKOCTEH U TBEPIBIX TeJ, TOUCUHBIH ANEKTPUUECKUHN 3aps]] MPU PelIeHuH (PU3NIECKUX
3ajay;



pacrio3HaBaTh (U3UYECKUE SBICHUA (IIPOIECChI) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJICHUE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpUUs, B3auMoAeWcTBUEe Tei, Juddy3us, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE XHUAKOCTeH M TBEPIBIX TeN, M3MEHEHHEe O00bEMa Tel MpH HarpeBaHUU
(oxytaxkieHun ), TEIJIOBOE PaBHOBECUE, MCIIAPEHHE, KOHACHCAlUs, IaBJIEHUE, KpUCTAJIIN3alus,
KHUIIEHHE, BIAKHOCTb BO3/lyXa, IMOBBIIICHUE JAaBJCHMS raza MpPU €ro HarpeBaHUU B 3aKPHITOM
COCyJIe, CBA3b MEXIY IlapaMeTpamMu COCTOSHMS ra3a B H30IIpOolLeccax, JJIEKTpHU3auus Tell,
B3aMMOJICHCTBHE 3apsAJI0B;

OTIMCBHIBATH MEXAaHMUECKOE TBMKCHUE, UCTIOJBb3Ys (PU3MUYECKHe BETMUMHBI: KOOPAWHATA, MYyTh,
IepeMelIeHne, CKOpOCTh, YCKOPEHHUE, Macca Tena, CUla, UMITYJIbC TeJla, KHHETHYECKasi JHEpIus,
MOTEHIIMAJIbHAS JHEPrusi, MeXaHuyeckas padoTa, MeXaHHMYecKas MOIIHOCTb, IPU ONHCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, HaXOJUTh (DPOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTHMMH
BEJIMYMHAMU;

ONKCHIBaTh HM3yYEHHBIE TEIUIOBbIE CBOWCTBA TEJl U TEIUIOBBIE SBJIEHUS, MCIONb3Ys
¢u3nueckue BEIUYMHBL: JaBJIEHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas SHEprus
XA0THYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIIOThI, BHYTPEHHSISI dHEprusi, padora raza, kodG(UIKMEHT MOJe3HOro AECWCTBUS TEIJIOBOIO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYeHUS M EIUHMIIBI, HAaXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJTUUMHAM;

OTHCHIBATh M3YYECHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA W DJIEKTPUUECKUE SIBICHUS
(mpoweccsl), UCHOB3Ys (PU3NUECKUE BEITUUMHBL AIEKTPUUYECKUH 3apsijl, dJIEKTpUYECKOe IOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMAN, pPa3HOCTh IIOTEHLUANOB; IPU ONHMCAHUU IPABUIBHO
TPAKTOBaTh (M3MUYECKUIl CMBICI MCIOJIB3YEMBIX BEJIWYMH, UX OO0O3HAu€HWs M EAUHULBL
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJIMYUHAMM;

aHAM3UPOBaTh (PU3MYECKHE IPOLECCHl M SIBIEHUS, WCHOIb3yd (U3NYECKUE 3aKOHbI U
NPUHIMIIEL: 3aKOH BceMupHoro tsrotenus, I, Il u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM DHEPIUH, 3aKOH COXPAaHEHMS MMILYJIbCA, IPUHLUI CYIIEPIO3ULIUN CUJI, TIPUHLUIL
PaBHOINPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEAHEM KHHETUYECKOW HSHEPrUM TEIUIOBOTO JBHMIKECHUS
MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
JIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BbIpaKEHUE U YCIOBUS (TPpaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHLMUIBI ACHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pas3nuyarh yciIoBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B TIOBCEAHEBHOM KHU3HM,

BBIMIOJIHATh 3KCIEPUMEHTBl IO MCCIEOBAaHUIO (U3UYECKUX SBJIEHUH U IPOLECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro JKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYILECTBIATH MpPsIMble U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYHMH, IIPU ITOM BBIOUPATH
ONTUMAJIbHBIA CHOCO0 U3MEPEHUs] M MCIOJIB30BaTh U3BECTHBIE METO/bI OLEHKH MOTpEeIIHOCTEeH
U3MEPEHUN;

HCCIIeIOBaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMHU C UCHOJIb30BAHUEM IPSIMBIX
U3MEpEeHUH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh Pe3yabTaThl MOJIY4YEHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TaOMUI U TpauKOB, JeNaThb BBIBOJBI IO
pe3yabpTaTaM UCCIEA0BaHMUS;



coOumoaaTh npasmiia 6€30MacHOTO TPy/Aa MPU MPOBEICHUH HCCIEIOBAHUIN B paMKax yueOHOTO
IKCIEPUMEHTa, y4eOHO-MCCIIEJOBATEICKOM M TPOEKTHOM JAEATENIbHOCTH C HCIOJIb30BaHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 000PYAOBAHUS;

pemath pacy€THRIC 3a1a4U C SBHO 33JIaHHOW (DPM3MUYECKON MOJEIBIO, HCIIONIB3Yysl (U3HYECKUE
3aKOHBI M TIPUHLMIIBI, HA OCHOBE aHAJM3a YCJIOBHS 33/a4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIJICTIATh (DPU3MUYCCKUE BEIMYMHBI U (POPMYIBI, HEOOXOAUMEBIE ISl €€ PElICHUs, MPOBOIUTH
pacy€Thl ¥ OIICHUBAThH PEATLHOCTD MOYy4E€HHOTO 3HAYEeHUST (PH3UUECKON BETTMYMHBI;

pelath KayeCTBEHHbIE 3aJaud: BBICTpaUBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
paccyKJIeHHl ¢ ONOpO Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,;

WCII0JIb30BATh MPHU PEILICHUH Y4eOHBIX 3a/1ad COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETAlMN M NPEACTABICHUS Y4eOHOW W HAay4dHO-
MOMyJIpHOW  WH(OpMAINMU, TOJIYYEeHHOM W3  pPa3IMYHBIX  HWCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALINIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKUX M 3apYOCKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BAaTh TEOPETHYECKHE 3HAHUS MO0 (PU3UKE B MOBCEAHEBHON KHU3HU JJs oOecrieueHus
0€30MacHOCTH U OOpaIEHUH ¢ MPUOOPaMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHMUS
3/10pOBbsI U COOIOICHUS HOPM SKOJIOTMYECKOTO TMOBEICHUS B OKpYXKalolleil cpene;

paboTaTh B IpyMIe C BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, TUIaHUpPOBaTh paboTy
IPYNIbI, PpAUOHATIBHO pacHpeneNsaTh OOS3aHHOCTH U IJIaHUPOBATh JESITENbHOCTh B
HECTaHJAPTHBIX CUTYyallUsIX, aJeKBaTHO OIICHMBATh BKJIAJl KAKJIOTO W3 YYaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpUBAEMON MPOOIIEMBI.

K xonmy oOyuenus B 11 kJjacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

JEMOHCTPUPOBaTh Ha MpHUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
NesITeNIbHOCTH JIFOJIeH, 1IeTI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS M3YyYCHHBIX (PU3NYECKUX MOJeNel: TOYEHHbIN
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAs MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO Apa MPH pelleHnn GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (hU3MUECKUE SBJICHUSA (Mpolecchl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKUUSA, ACMCTBME MAarHUTHOTO TOJiI Ha NPOBOJHUK C TOKOM W ABWXKYLIUKCA 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHmus, audpaknus W MOJNSIpU3ALMS CBETa, JUCIEPCUsl CBETa,
dhoToanekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBIICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPO/I1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBaTh M3yYEHHBbIE CBOWCTBA BeEUIECTBA (AIIEKTPUUYECKHE, MArHUTHBIE, OINTHYECKUE,
AIEKTPUYECKYIO MPOBOJUMOCTD PA3JIUYHBIX CPell) U AIIEKTPOMArHUTHbBIE SBJICHHS (IIPOIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUM 3apsij, CuiIa TOKa, DIEKTPHUECKOe
HaIpsKEHUE, AIEKTPUUYECKOE CONIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMANIOB, JIEKTPOABUKYIIAs CUIIA,
paboTa ToKa, WHAYKIMS MarHUTHOro TOJs, cuia Ammepa, cuia JlopeHila, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJIeH, MEepUoJ W 4YacToTa KojebaHui B
KoJiebaTenbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHuii, QOKyCHOE pacCTOSIHHE M ONTHYECKas CHUiia JUH3bI, NMPHU OINHCAHUU MPABUIHHO
TPakTOBaTh (UIWYECKUH CMBICT HCHOJIB3YEMBIX BEJIWYUH, MX OOO3HAYCHHS M €IWHUIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BETMUUHY C APYTUMHU BETUYUHAMU;

OTIMCHIBATh M3YUEHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCTIONB3Yys (PU3NIECKUE BETUUHHBI:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTa CBETA, YHEPTHUS U UMITYJIbC (JOTOHA,



NEpUO/I TOJypacnaaa, SHEPTUs CBA3M aTOMHBIX SAEp, NMPH OMUCAHWU TPABUIBHO TPAKTOBATh
(GU3NYeCKUil CMBICT HCMOJNB3YeMbIX BEJIWYMH, HMX OOO3HAYCHHsS M EJWHUIIBI, YKa3bIBaTh
(bopMyIbl, CBSA3BIBAIOIINE TAHHYIO (PU3WYECKYIO BEJIMYMHY C JPYTUMH BEJIMYMHAMU, BBIUUCIIATH
3HauUeHUE (PUINICCKON BEITMYHHEI;

aHaM3UpPOBaTh (PM3MYECKHE TPOLECCHl M SBJICHUS, HCHONb3ysd (U3NUYECKHUE 3aKOHBI U
OpUHOMIBL:  3akoH OMa, 3aKOHBl MOCIEAOBATENBHOIO U IMAPAIICIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH 2JIEKTPOMAarHUTHOW  WMHAYKLUHMH, 3aKOH
MPSIMOJIMHENHOIO PaclpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hPeKTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOro 4HcIia, Hoctyiaarsl bopa, 3akoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
o0yacTi) IPUMEHUMOCTH;

OTIpENIENATh HAINPABJICHHE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISI TPOBOJIHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HCCICNOBAaHHUIO (U3UYECKUX SBICHHH W TPOLECCOB C
WCTIOJb30BAHMEM  TPSIMBIX H  KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYIHPOBATH
npobseMy/3amady W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEUT0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATEH BBIBOJIHI;

OCYIIECTBIISITH MPSIMBIE W KOCBEHHBIE M3MEPEHUS GU3NIESCKUX BEIWYHH, IPH ITOM BBIOUPATH
ONITUMAITLHBIA CIIOCO0 M3MEPEHUsST U HMCIIOJIb30BaTh M3BECTHBIE METO/IB OIIEHKU MOTPENIHOCTEH
U3MEPEHUN;

WCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHMH C HCIOJIb30BAHUEM MPSMBIX HW3MEpPEHHIl:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢busznyecKkux BENWYMH B BUAEC Tabmull U TpaduKoB, JAeNaTh BBIBOJBI [0 pe3yJbTaTaM
UCCIIeIOBAHUS;

coOo1aTh MpaBwiIa 0€30MaCHOTO TPy/a P MPOBEICHUN MCCIICIOBAaHUN B paMKaX yueOHOTO
SKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENIbCKOW U MPOEKTHOW NEATENbHOCTH C HCIOJB30BaHHUEM
MU3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemath pacy€THbIC 33a4H C SIBHO 3aJlaHHOM (hM3UYECKOIl MOJENBIO, UCTIONb3Yys GU3NUYECKUE
3aKOHBI W TMPUHIUIBI, Ha OCHOBE aHA/IM3a YCJIOBHS 3aJauyd BeIOMpaTh (U3UYECKYIO MOJEIb,
BBIACIATh (U3UYECKUE BEIUYMHBI U (QOPMYNbI, HEOOXOAUMBIE IJsl €€ pelIeHUsi, MPOBOIUTH
pacuéThl U OIICHUBATh PEATIbHOCTD MOJYY€HHOTO 3HAUeHUS (PU3UUECKON BEJIMYUHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAMBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO LIETIOYKY
paccyXJeHUM ¢ OMOPON Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BATh MPHU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU
JUIA TIOMCKa, CTPYKTYPHPOBaHHWsS, HUHTEPIPETAlMUd U TNPEJCTaBICHUS Yy4eOHOW U HAy4HO-
NONyJsIpHOM  MHGpOpMAIUK, TOJIYYEHHONW W3  Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKHU
aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMAILIUIO;

OOBSACHATh MPUHIMUIIBI JEHCTBUS MAaIlWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3ianyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

NPUBOJNTH TNPHUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTUH;

HCIOJb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM XHU3HM Ul oOecredeHus
0€30MacHOCTH MpHU 00palleHUH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIFOJIEHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOIIEH cpe/ie;

paboTaTh B IpyIIe C BBHIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH, IUIaHUPOBaTh PaboOTy
TPYIIBl, palMOHAIBPHO paclpelesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B



HCCTAHJAPTHBIX CUTyalUAX, aJACKBATHO OLCHUBATHL BKJIAJ KaXXKAOTO M3 YYACTHUKOB I'PYHIIBI B
pELICHUE pacCMaTpPUBaEMOil PO OIEMBI.
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Pazgen 1. DJIEKTPOANHAMMUKA
MaruuTHOE TIOJIE. bu6mmoreka [IOK
1.1 | DnexTpoMarHuTHa 11 1 3 https://m.edsoo.ru/7f41c97
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Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbI
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ACTPOHOMUMHU U ACTPOPU3ZNKHU

DJIeMEHTHI bubmuoreka [JOK
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