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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma no ¢usuke 0a30BOro YpOBHsS Ha YpPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOXKEHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€roM (QenepanbHON paboueil mporpamMMmbl BOCIHUTAHUSA W
KOHLENIUM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copepxxanne mporpamMmbel 1o (U3MKE HANpaBlieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
oOyuyeHus, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTh pEaM3alluid MEKIIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM mpenaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusnKe BKIIOYAET:

. IUIAaHUPYEMBbIE PE3yJbTaThl OCBOCHUSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0JIaM O0y4YCHUS;
. coJiepkaHue yueOHoro npeaMera « Pusukay mno rojiaMm o0y4eHusl.

du3znka Kak Hayka o HauOoisiee OOMIMX 3aKOHaX NPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yroLui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHWM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IOJIy4EHUS] HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOWCTBAMHU M JAPYTHX.
N3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NPHU BHITIOJHEHUU UMHU YY€OHBIX HCCIEIOBaHUM.

B ocHoBy kypca ¢u3uKH IS YpOBHS CpeIHEro oOIIero ooOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypcC SIBISETCSA JIOTHYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3lesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoesn cenepanuzayuu. B CcOOTBETCTBHUM C HeW Marepuan Kypca (U3HUKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECCTBE U
nouie.

Hoes eymanumapuzayuu. EE peanmuzamust mpesanonaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaowoii  nanpasiennocmu. Kypc @usuku mnpearnosaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozcuzayuu peanus3yercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepHEBbIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YPOBHE CpPETHEro OOIIETro
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPUH, JJIS OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CHUCTeMHO-IeSTEIbHOCTHBIN MOAXO0/ B Kypce (DU3UKU peau3yeTcsi Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHSI Kypca GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS WU
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO TMPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHWE yAENSETCA PEIICHUIO PAcYETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHSTh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
JKWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIM JUISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmarepuansbHO-
TEXHUUYECKOMY oOecredeHnio y4eOHOro mpoiiecca 0a30BbId ypOBEHb Kypca
(Gu3MKKN HAa YpPOBHE CpeHEro oOLIero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBUSX
IpeaIMeTHOro KabuHeTa (M3UKH WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOMHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HeoOXoauMoe JlabopatopHoe 00OpyAOBaHWE ISl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe yUeHHISCKUX MPAKTUICCKUX paboOT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpaninoHHOE 00OpyAoBaHHe (OpPMHpPYETCSI B COOTBETCTBHH C
NPUHIIATIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMme 10 (U3HMKE KIIOYEBBIX JEMOHCTpAMA st
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpymOBaHHE TSI YYCHHYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a00paTOpHOTO OOOPYIOBAHUSI JOJKHBI OBITh MOCTPOCHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU IIEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

. dbopMHpoBaHrE MHTEpECa M CTPEMIICHHUS O0ydYaroluxcsi K Hay4HOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3sBUTHE IIPEICTABICHUNM O HAy4yHOM METOAEC TIIO3HAaHHUA W
(bopMHpOBaHUE UCCIIEN0BATEIHCKOTO OTHOIICHHS K OKPYKAIOIUM SIBIICHUSIM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK PE3yJibTaTa U3yYeHUs
OCHOB CTPOEHHMS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMHpOBaHUE YMEHUN OOBICHATH SBJIECHUA C MCIOJIb30BAaHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

. (dbopMHpoBaHUE MPEACTABICHUI O pOIM (PU3UKU JJIS pa3BUTHUS APYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre 3TUX 1ieJiel 00ecreunBaeTCsl PEIICHUEM CIIeIYIONUX 3a/1ad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

. NPUOOPETEHUE  CHUCTeMBl 3HAHMM 00  0o0mUMX  (PU3HUYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKY;

. dbopMHupoOBaHUEe YMEHUN TPUMEHITh TEOPETUUYCCKUE 3HAHUS IS
0OBsICHEHHUS (PU3NYECKUX SBJICHUH B TPHUPOAC W IS TPHHITHS TPAKTHICCKUX
pELIEHNI B TOBCEAHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB pEIICHUS Pa3IWYHBIX 3aJlady C SBHO 3aJIaHHOMN
(bu3MYeCKO MOJENBI0, 3a/1ad, IMOAPAa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHHC
dbu3nyecKoi MoJIeNd, aJleKBaTHON YCJIOBUSIM 3aa4H;

U IIOHUMAaHHC (1)I/I3I/I‘{CCKI/IX OCHOB M IIPHUHOMWIIOB HeﬁCTBHH TCXHUYCCKUX
YCTpOﬁCTB N TCXHOJIOTHYCCKUX IMPOICCCOB, UX BIIMAHUA HA OKPYXKAIOIIYIO CPCaAY,
U OBJIaACHHUC METoJaMu CaMOCTOATCIIBHOT'O IUIAHUPOBAHUA "

NpoOBEeNEeHUs]  (PU3NYECKUX  HDKCICPUMEHTOB, aHalIW3a ¢  HHTEPIPETAIIuU
nH(pOpMaIUH, ONIPEACIICHHS TOCTOBEPHOCTH TIOJYICHHOTO PE3YIbTATa;



. CO3JJaHHE  YCIOBHMM  JUIA  pPAa3BUTHUSA  YMEHHMM  IIPOEKTHO-
UCCJIEI0BATENHCKON, TBOPUECKON NEATETbHOCTH.

Ha wusydenue ¢usuku (6a30BBIM YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEero
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 4aca B HEZEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme 1o (u3MKe TMepedeHb JTabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

COJAEPKAHUE OBYUEHMUASA

10 KJIACC

Pazngen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®dusznka — Hayka o mpupoje. HaydHble METOIbI MO3HAHUS OKPY>KAIOILIETO
Mupa. Posib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hHU3HUKE.

MopenupoBanue (HU3MYECKUX SBJICHUN M IpolieccoB. HaydHbie TUIIOTE3HI.
dusnyeckue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpUHITUIT COOTBETCTBUA.

Pons u mecto ¢usuku B HOpMUPOBAHMHM COBPEMEHHON HAyYHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Jlemoncmpayuu

AHaJIOTOBbIE M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIILIOTEPHbBIC
JIATYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKCHUSI.
Cucrema otcu€ra. TpaekTopus.

ITepemenienue, CKOpOCTh (CpemHSsi CKOPOCTb, MTHOBEHHAash CKOPOCTb) U
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, WX MPOCKIIMH HA OCHU CHUCTEMbl KOOpJUHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABMXeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaJbHOW TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitnoe nBwxkeHue. JIBW)KEHHWE  MAaTEpUATbHOM TOYKM IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA W NPAKTHUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JIBUKEHHUE CHAPSJIOB, IIETTHBIC U pEMEHHbBIC MIEPEeIayn.

Jlemoncmpayuu

Mojenb cucTemMbl OTCUETA, WITIOCTPAIIUS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.



[IpeoOpazoBaHue IBUKEHUI C UCITOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBrxeHusi Tena, OpPOUIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

Hanpasnenue CKOpoCTH IPpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEpaBHOMEPHOIO IBWKEHUS C LEJIBIO ONPENEIICHUs] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHUS MEXKAY IIyTSMH, IPOMACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKH BpPEMEHM IIPHU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tea, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  ['amunes. lIlepseii  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemMupHoOro TtaroreHus. Cuna Tskectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenusi (Mokos, CKOJbXeHUs, kadeHusi). Cuia TpeHHUs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koadduiment
Tpenusi. Cuia CONMpPOTUBIICHUS NPU ABUKCHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIIBHO OCH BpamieHud. llnewo cuibl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: TMOIIIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOIIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMarlyi.

UccnenoBanne yclaoBUM paBHOBECHUS TBEPAOTO TeEJd, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonvl cCOXpaneHusn 6 MexaHuKe

Nmnynbc maTepuanbHOM TOYKM (Tela), CUCTEMbl MAaT€pUaJbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.

Kunetnueckass sHepruss MaTepHalbHOM TOYKM. TeopeMa 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTUMU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIpyTO
nepopMupoBaHHoi  mpykuHBI.  [loTeHuManbHast  SHEprust Tejda  BOIU3U
MOBEPXHOCTH 3€MJIH.

[loTennuanbHple W HEMOTEHIMaNbHbIe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPTUHU.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii akcnepumenm, nabopamopmusvie pabomol

N3ydenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW dHEPTUu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3znes 3. MousiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u e€ nusMmepenue. lllkana remneparyp
[enbcus.

Mogens wuaeanbHoro rasza. (OCHOBHOE€ ypaBHEHHE  MOJICKYJISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneepa—Kianenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemecTBa. ['paduueckoe mpencTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTPOMCTBA U NPAKTHYECKOE NPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME AMCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OmnpiTel 10 AU Py3Un KUAKOCTEN U TA30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, WUTIOCTpUpPYIONIas MPUPOy AaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI HJICAJIBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Ornpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCMMOCTH  MEXKIy  [apaMeTpaMd  COCTOSIHUSA
pa3peKEHHOTO Tra3a.

Tema 2. OcHosvl mepmoouHamuKku

TepMmonuHaMuueckass cucremMa. BHYTpeHHsISI SHEPTUS TEPMOAUHAMUYECKON
CUCTEMBI U coco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  rasa. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 00 amumabatHOM mporiecce. I[lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K H3omporieccaM. ['paduueckas
UHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  MamwuHbl.  [IpuHOUNBI ~ AEHCTBHS  TEIMJIOBBIX  MAIIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TemuioBod mammuHbl. [{ukn KapHo um ero kodpdhHIHMEHT IMOJIE3HOTO
JEeUCTBUS. DKOJIOTHYECKHUE TIPOOIEMbI TEIII0IHEPTETUKH.

TexHuyeckre yCTpoOHCTBA M NPAKTUUECKOE TMPUMEHEHHE: JBUTATENh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpeHHEH 3HEPTrUM Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s(dupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3MeHeHne BHyTpEeHHEN dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneIT 1O anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).



Mopenn mapoBod  TypOWHBI, JBUTATENs BHYTPEHHETO  CTOpPAaHWSI,
PEaKTUBHOTO JABUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanusa eeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u kKoHaeHcanus. Vcnapenue u kunenue. AOGCOMIOTHAS U
OTHOCHUTENIbHASL BJIAXXKHOCTh BO3Ayxa. HacelllieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Tsépmoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHue TEII0BOro OanaHca.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHaloOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0bl U3MepEeHus BIaKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii skcnepumenm, nabopamopnusie padonul

N3mepeHne OTHOCUTENBHOW BIIAJKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoagMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3aums Tell. OJEKTpUYEeCKUMW 3apsan. JlBa BHIOa DIEKTPUYECKHUX
3apsinoB. [IpOBOJIHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO0 3apsija.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbId 3IEKTpUUECKUN
3apsia. DnekTpuueckoe mnosie. Hanpsok€HHOCTH anekTpuueckoro mnods. IIpuHuun
CYNEPHO3ULIUNA FINEKTPUUYECKUX Moyeil. JIMHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

Pabora cun oanekrpoctatmueckoro  mosig.  [lotenmman.  PasHocTh
NOTeHIHANOB. [IpOBOJHUKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TIOJIE.
JndiexTpruyeckas IpOHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHieHCaTOp. DNEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBAa M IPAKTHUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TEI.



DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTtopa OT IUIOAgu
IJJACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

OJEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpspxenune. 3akon OMa 1151 y9acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIBHOE COMPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIbHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomtHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILAas CUJIa U BHYTPEHHEE COINPOTUBICHHE MCTOYHUKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAs  NPOBOJAMMOCTh  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBeHHass U TOpPUMECHass  MPOBOAUMOCTH
NOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM TOK B  pacTBOpax M  pacIUlaBax  dJIEKTPOJUTOB.
DJIEKTPOIUTAYECKAS AUCCOUHNALUS. DIEKTPOIIN3S.

DJIeKTpUUEeCKUl TOK B Tra3ax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuueckne YCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE. aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKM TOKa, OJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWJIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CwmeliaHHoe COeIMHEHUE MPOBOIHUKOB.

[IpsiMmoe wu3MepeHue >IEKTPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.



Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenre 3aeKTpOABMKYILEH CHIIbI UCTOYHUKA TOKAa W €r0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

HabOmronenue anexTposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca pusuku 6azoBoro ypoBHs B 10 Kiacce oCyIIecTBISIETCS €
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMH MAaTE€MAaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nonsimus, CBSI3aHHBIE C W3YUYEHHEM METOJ0B HAy4HOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelIeHHE CUCTEMbl YpaBHEHUMW, JHUHEWHas (QyHKUUA,
napaboJia, runep0oia, ux rpadvKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIHH:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMK HA OCU KOOPJAUHAT, CIIO)KEHHUE BEKTOPOB.

buonocusn: mexannueckoe IBWXEHUE B KUBOUM mpupoje, auddysus, ocmoc,
TEII00OMEH JKHUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PAaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHASI MacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEIN, )KUIKOCTEN U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUNU C HCIOJIH30BAaHUEM MEXAaHH3MOB,
YYET TPEHUS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATECpUAJIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHOOPOB,

KCEPOKC, CTPYUHBIH MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.
11 KUIIACC

Pa3znen 4. JiaekTpoaAMHAMMKA

Tema 3. Mazcnummnoe noje. I1eKmpoOMaAZHUMHAA UHOYKYUA

[TocTtosHHble  MarHuThl. B3auMoOnenMCcTBHE  TOCTOSIHHBIX ~ MArHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE mMoOJIE NPOBOJHHKA C TOKOM. KapTuHa IJMHUNA WHIAYKIUU
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre npoBOJHUKOB €
TOKOM.



Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenna, €€ MoIayiab W HampablieHuE. JIBH>KeHUE 3apsyKeHHOM
YaCcTHIIbI B OJHOPOIHOM MarHUTHOM moJe. Pabora cubl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAs Cula HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe moje. OIEKTPOABIKYLIas CUjla HHAYKIUHA B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHAYKUMHU. OJEKTPOJABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHUY UHAYKIIMX MarHATHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMArHUTHON MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJABUKYIIEH CHIIbI MHAYKIIMA OT CKOPOCTHU U3MEHEHHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTAa HAa PAMKY C TOKOM.

HccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHON UHAYKIIHH.

Pasnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenrHast cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. Ilepumon, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpailieHre YHEPrun Mpy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.



[IpeacraBnenue o 3aTyxarmux KojaeOanusax. BeiHY)IeHHbIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeIiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUs.

[Tepemennsbiii  TOK. CHHYCOMIQIBHBIA NEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IponsBoacTBO, nepegavya u NOTpeOICHUE IEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre ycTpoHWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IUHHUU JICKTPOIIEPEaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KOJI€OATENBHOM CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTHYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1mociienoBaTebHOM COCIMHEHWM PE3UCTOpa, KATYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabonmol

HccnegoBanue 3aBUCMMOCTH MEpUOa MaIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

UccnegoBanne mMEpeMEHHOTO TOKAa B ILENH U3  IOCIEI0BATEIHLHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60JIHbL

MexaHnueckue BOJHBI, yciaoBusA pacrnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeoMJIeHUe, NoJisapu3anus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3€KTpOMAarHUTHBIX BOJIH. [[pyMeHEeHrEe AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.



Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momeecs Teo Kak UCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW H
YacTOTOM KOJEOAHUIA.

HccnenoBane  CBOMCTB — JJIEKTPOMArHWTHBIX ~ BOJIH:  OTpa)K€HUE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpssMonuHENHOE pacOpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHui B
IUIOCKOM 3€pKae.

[Ipenomnenue cBeta. 3aKOHBI TpEJIOMJICHUS CcBeTa. AOCOIIOTHBIM
nokaszarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesnoro cBera. LBerT.

CobOuparouie u pacceuBarouie JUH3bL. ToHkasg nuH3a. POKYyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBue HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacHpoCTpaHEHHE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mogenu MUKpOCKoma, TeJIECKOMa.

Habmronerune natepdepeHIIny cBeTa.

Ha6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcnu cBera.



[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yenue cekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

Hab6nronenue nosnsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepeHune nokazaress npeioMJIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBHONM TEOPUU OTHOCHUTEJIbHOCTH

['pannnpl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuwku.  [loctymartsl
CIICIMAJIbHOW TEOPHUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHH U COKpaIleHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YAaCTULIbI. DHEPTHS
ITOKOSI.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. dopmyna I[lnanka cBs3u sHepruM (HOTOHA C €ro YacTOTOM.
DHeprus ¥ UMIYJIsC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢orodpdexra. OnbiTel A. I'. Cronerosa.
3akoHbl (oTodPdekra. YpaBHeHue OuHmTerHHA M (oToddpdekra. «KpacHas
rpanuia» ¢portodddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHYECKOE MNpUMEHEHHUe: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopnia mo paccesHuiO o -4acTHII.
ILmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW 3HEPTMHU aTOMa BOJIOPOIA.

BonnoBeie cBoiicTBa yactuil. Bonusl e bpoiinsa. KopnyckynsapHo-BOIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeHyaToOro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOoeHus sapa. OTKpeITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWIo  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe npoToHa U HeWTpoHa. HyknoHnHas monens sapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M30Tormsl.

Anbda-pacnaa. ODJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [‘amma-
U3JIy4eHue. 3aKOH PaJuOoaKTUBHOTO pacra/ja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

Anepnsiii peaktop. TepmosiaepHbii cuHTe3. [IpoOiemMbl M TMEPCIIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

@OyH/1aMEHTAJIbHbIE B3aUMOJAEUCTBUSA. EAMHCTBO (DU3MUECKON KapTUHBI
MUpa.

TexHuyeckre yCTpouCTBa U MPAKTUYECKOE TPUMEHEHHE: T03UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl  pa3BUTUS acTpoHOMHMM. [IpukinagHOE W MHPOBO33PEHUECKOE
3HAYEHHE ACTPOHOMUMU.

Bun 3Bé3mnoro neba. Cospesnus, spkue 3BE3MABI, IIAHETHI, MX BUIUMOC
JIBIDKCHUE.

ConHeuHas cucrema.

Connue. ComHeuHas akTUBHOCTb. Mctounumk sHeprun ConHIA M 3BE3N.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpEHHEE CTpOCHUE
3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.



Mneunstii [Iyte — Hama I'anaktuka. Ilonoxxenne u aBmxenue CoiHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:a. Pazberanue rainakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM TJ1a30M C HUCIIOJIb30BAaHHEM KOMITHIOTEPHBIX
IPUIIOKEHUH ISl OTIpeAeNICHUs] TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1us CEeBEpHOro MOIYyIIapus U IpKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsr, manet, Maeuydoro [IyTu.

O0o0maromniee MOBTOPEHUE

Ponp ¢u3ukd u acTpOHOMHM B OSKOHOMHUYECKOH, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce ocyiiecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C M3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHWM, TPUTOHOMETPUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M HMX IMPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusa: snextpuueckue SBIEHWUS B JKMBOM MpUPOJE, KojeOaTelbHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbI.

Xumusi: CTPOEHHME aTOMOB W MOJIEKYJ, KpHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl OOpa30BaHMSI  KPUCTALIMYECKONM  pPEIETKH,
CIIEKTpaJIbHBIN aHaJIU3.

l'eoepagusa: MarHuTHBIE TMOJOCa 3€MJM, 3al€KU MArHUTHBIX Py,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHU M.

Texnonoeusa: NWHUM DJIEKTpOIIEpenady, TEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS TPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETI'O OBIIEI'O OGPA3OBAHUSA

OcBoenue ydebHoro mnpenMera «®Pu3nka» Ha YpPOBHE CpPEHErO OOLIETrO
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS Yy4yeOHoro mnpenmera «Duznkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTIBITA W OTBITA JESATEILHOCTH B IMPOIIECCE PeaM3aIllii OCHOBHBIX HaIPaBJICHHUM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUUA 00YYAIOIIErocsl KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIIMOHHBIX  OOIIEYEIIOBEUECKHX T'yYMAHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX I'Pa’KIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJICHCTBOBATH C COIMATBHBIMA MHCTUTYTAMH B COOTBETCTBHH
¢ uX (PYHKIIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM Tpa’kIaHCKOU HUJICHTUYHOCTH,
NaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYCCKOE OTHOIICHWE K MHUpPY, BKJIOYAas OCTETUKY HAay4dHOTO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pasIudHbIM cdepaMm NpodecCHOHATBLHON ACATEIBPHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,



6) IKOJIOrHY€CKOT0 BOCITUTAHMS

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX IpobiieM;

IUIAaHUPOBAHUE M OCYILECTBICHHE JACUCTBUH B OKpY)XKaloIIeW cpele Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYNBOrO pa3BUTHS YEJIOBEUECTBA;

pacliipeH’e OIbITa AESTEIbHOCTH 3KOJOTMYECKOM HalpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3UUECKOIN HAYKU;

OCO3HaHWE IIEHHOCTH HAy4YHOM JEsITeNbHOCTH, TOTOBHOCTH B IIpOIECCE
u3ydeHus  (QU3MKH  OCYHIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NeSITEIbHOCTh MHIUBUYaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (DOpPMYJIHpPOBaTh W aKTyalIM3UpOBaTh  IMpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

ONpEAENATh UENU JESATENIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HUX
JOCTUKECHHS,;

BBISIBJISITh  3aKOHOMEPHOCTH W TNPOTUBOPEUHsT B  PaccMaTpUBaEMBIX
(bU3NYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJIEeMBbI ¢ YIETOM aHalNM3a UMEIOUINXCS
MaTepuaIbHBIX U HEeMaTepruaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B  JESTEIBHOCTh, OIICHMBATh COOTBETCTBHE
pe3yabTaTOB LIETSIM, OLIEHUBATH PUCKH MOCIICICTBUN 1€ATEeIHLHOCTH;

KOOPAMHUPOBATH M  BBINOJHATH paboOTy B  YCIOBHUSX PEANbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH KU3HEHHBIX MPoOJIeM.

ba3oBble ucciaenoBarejbcKue 1eMCTBUA:

BJa/IeTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHSIMH U METOAaMHU
bu3nYecKoil HayKH;

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEIOBATENBCKON U MPOESKTHON AESITEIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOrO COJNEpKaHWs, MPUMEHEHHIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAJIeTh BUIAMH JEATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHUsS, €ro
WHTEPIIPEeTalliY, MPEeoOpa30BaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (HU3HUKY;

BBISBJISITh TPUYMHHO-CIICJCTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHMs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;



AHAJIM3UPOBATh MOJYYEHHBIE B XOAE pELICHHsS 3a74a4d pe3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb IME€PEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIC ITOJAXO0/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELLICHUS.

Pabora ¢ uHpopmanueii:

BJIQJIETh HABBIKAMHM MOJY4YeHUs UHPOpMaUuu (PU3NYECKOTO COACPKAHUS U3
VCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIIATh IIOMCK, AHAJIM3,
CUCTEMATHU3AlUI0 U HHTEPIPETAlNI0 MHPOPMAIUMU pPa3IMYHBIX BUIOB U (opm
IIPEJCTaBIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MHPOPMAIIHH;

UCIOJb30BaTh  CpPEeICTBa HMH(MOPMAIIMOHHBIX U  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOIHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AaLMOHHBIX
3aJa4 € COOJIIOJIEHMEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcOCOEepex eHusi, TMpaBOBbIX M 3THYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTrO COAEpPKAaHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3HAYEHUs] UHPOpPMALUU U LENEBOM ayIUTOPHH, BEIOUpasi ONTUMATIBLHYIO
(dbopMy IpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYIIECTBJIATh OOIeHHe Ha Yypokax GU3HUKA W BO BHE-YPOUYHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(UIMKTHBIX CHUTyallud UM  CMsAr4athb
KOH(JIUKTHI;

Pa3sBEPHYTO M JIOTUYHO M3J1araTb CBOKO TOYKY 3PEHHUS C HCIIOJIIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHAMATh ¥ HCIIOJb30BaTh NPEUMYIIECTBA KOMaHAHON U MHIAMBUAYAJIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

OPUHUMATh LM COBMECTHOW  JEATEJIbHOCTH, OpraHU30BbIBaTh U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JICUCTBUU,
pacnpenenarb pojud € Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJAa M KaXKIOIO YYaCTHMKA KOMAaHIbI B
OOIIMii pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;



mpenjaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C TMO3WLUU HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPAaTErMUECKOE IIOBEJICHHUE B PA3IUYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryJsiTuBHbIC YHUBEpCAJIbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIATh MTO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
GuU3MKKM U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JieNlaTh  OCO3HAHHBIA BBIOOpP, AapryMEHTUpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOocOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIULUU B 00JACTH
(U3KKH, TOCTOSIHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, BHOCHTb KOPPEKTUBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIIQJICTh HaBBIKAMU  TO3HABAaTEIbHOW  pedIeKCMM KaK  OCO3HAHUS
COBEpIIIAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUII;

WCIIONIb30BaTh MPUEMBI pediiekcun sl OIEHKU CUTYaIluH, BEIOOpa BEPHOTO
peleHus;

YMETb OILICHUBAThb PHUCKHM WU CBOEBPEMEHHO MPUHUMATh PELICHUS IO HX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX IpU aHallu3e pe3yJbTaToB
JeSITeJIbHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHTHl JAPYTUX MPU aHAIMU3E PE3yIbTaToOB
JeSITEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce mocTHkeHUs TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, TIPEAMOJIar AFO I
c(hOpMHUPOBAHHOCTD:
CaMOCO3HaHUS, BKJTFOYAFOIIIETO CIIOCOOHOCTH MOHUMATh CBOE

OMOIIMOHAJILHOE COCTOSIHME, BHJCTh HANpPABJICHUS pPa3BUTHUA COOCTBEHHOM
AYMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPEryJMPOBaHUsI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIIOYAONIEH CTPEMIICHUE K JOCTUKEHUIO LIEJIA U
yCIEexy, ONTUMH3M, WHULIHATUBHOCTb, YMEHUE AEHCTBOBaTh HMCXOIA W3 CBOMX
BO3MOKHOCTEM;

AMIIATUH,  BKIIOYAIONIEH  CHOCOOHOCTh  MOHUMATh  AMOIMOHAJIBHOE
COCTOSIHUE JIPYTUX, YIUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHNS, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTH  BBICTpAaUBaTh
OTHOILICHUS] C JPYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBISITH UHTEPEC U pa3peliaTh
KOH(JTUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kijacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh HA MpUMEPAX pOJib U MECTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, UHEpIMaIbHAsl CUCTeMa OTCUETa, aOCOMIOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3NIeCcKuX 3ajay;

pacno3HaBarh (pU3MUECKUE SIBICHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIus,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HArPEeBaHUM (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCALUS, IUIABJICHUE, KPUCTAILIM3ALUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
ANEKTpU3alus TeJl, B3auMOJEHCTBHE 3apsI0B;

OMHCHIBATh MEXAHUYECKOE NBIKCHHE, HCTONB3Yysl (PU3UUECKHE BEITMYHUHBIL:
KOOpAWHATa, MyTh, MEpeMeElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHudecKas
paboTa, MexaHWYecKash MOIIHOCTh; IPH ONUCAHUM TPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYUH, MX OOO3HAYCHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEM U TEIJIOBBIE SIBICHUA,
UCTIONIB3Ysl (DM3UYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi SHEPrus XaOTUUYECKOrO JBHKEHUS MOJIEKYJ, CPEAHEKBaapaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,



KOO (PUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBUTATEINS, IPU OINKWCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJB3yeMbIX BEJIMYMH, WX
0003Ha4YCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUUHAM;

OTNHUCBHIBATh  M3YYCHHBIC  JJICKTPUUYECKHE  CBOMCTBa  BeIIEeCTBA U
AIIEKTpUYECKUEe SBJIEHUS (MPOIECCHI), HCMONB3Ys (PU3HYECKHE BEJIUYHHBI:
AIEKTPUUYECKUHN 3apsij, JICKTPUUYECKOE IOJie, HAMPSHKEHHOCTD IO, MOTEHIIHA,
Pa3HOCTh TOTCHIIMAJIOB, MPH OMHCAHWUHM TIPABWIBHO TPAKTOBaTh (DU3UICCKUN
CMBICI MCIOJb3YEMbIX BEJIWYMH, HMX OO0O3HAYCHMS U E€IUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

aHATM3UPOBaTh (M3UUECKUE TPOIIECCHl U SBIICHUS, UCIIONB3YsS (pu3ndeckue
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHECHUS MEXAaHWYECKOW DSHEPruu, 3aKOH COXPaHCHHUS HUMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIUMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKOW PHEPIUHU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOTO 3apsjaa, 3akoH KylloHa, mpu 5TOM pa3inyarh CIOBECHYIO
GhOpMYyIIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMIBI JACHCTBUS MAaIllUH, MPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3inyarh YyCJIOBHUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBIMIOJHATh SKCIEPUMEHTHl MO MCCJICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpobieMy/3agady H THUIOTE3y YYeOHOro JKCIECPHUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
GbopMyIIMpPOBaThH BHIBOJIHI,

OCYIIECTBIIATH MPSMbIC K KOCBEHHBIC M3MEPCHUS (DU3NUSCKUX BEJIUYUH, TIPU
ATOM BBIOMpPaATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCIEIOBATh  3aBUCHMOCTH  MEXIYy (OU3NYSCKUMU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIUYHUH B
BUJI€ TaOJUIl U rpadMKOB, AEJIaTh BRIBOABI 110 Pe3yIbTaTaM MCCIICI0BaHUS;

co0JiroaTh TIpaBUiia 0E30MacHOTO TPyJa MPU MPOBEAECHUU UCCIICIOBAaHUIN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemath pacuy€THBIC 3ada4M C SBHO 33JIaHHOW (PH3MUYECKOW MOJIEIbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ PEIIeHHUs, MPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

pemarb Kaue€CTBEHHBIC 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXACHUW C ONOpPOM HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHHUS;

UCIIOJIb30BaTh  MpU  pElIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJCTAaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATTU3UPOBATD MOJIydaeMyto HH(POPMAIIHUIO;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAyKH, OOBICHEHHE NPOLIECCOB OKPYXAIOLIEr0 MUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTaTh B TpYMNIE C BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PAaLUOHAIBHO PpACHpPEesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJ€KBaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHNUE PaCCMaTpPUBAEMON IPOOIIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUW, B TNPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTBHIBaTh TPaAHUIBl MPUMEHEHMsS] HM3YyYEHHBIX (PU3MUECKUX Mojeneil:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACPHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUN (PU3MUECKUX
3a/1ay;

pacno3HaBath (hU3MUECKUe SIBICHHS (ITPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PU3MKH: 3JIEKTPUUYECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MArHUTHOE IEHUCTBHUSA TOKA, B3aMMOJEHUCTBHUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIIOMIICHHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaAOaKTUBHOCTH;

ONKCHIBATh WM3YYEHHBIE CBOWCTBA BEILECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pAa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYHHBIL:



AIEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUYECKOE HANpPSKEHHUE, JIEKTPHUYECKOE
COIIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYILAs cuia, paboTa TOKa,
UHAYKLIMS MarHuTHOro mois, cujia Ammepa, cuia JlopeHna, MHAYKTHUBHOCTh
KaTyIIKH, 3HEPIHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoieOaHull B KoJeOATeIbHOM KOHTYpE, 3apsii M CHJa TOKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSIHUE U
ONTUYECKAasl cuja JIMH3bl, NP ONHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIIOJIB3YEMBIX BEJIIMYMH, HMX OO0OO3HAUYECHHs M EJAMHMIIBI, YKa3bIBATh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciaia, SHEPIHsl CBI3U
aTOMHBIX $J€p, NpPH OINKUCAHUU TPABUIBHO TPAKTOBaTh (PUINYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMUILIBI, yKa3blBaThb (HOpMYIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMU,
BBIUUCIIATH 3HaU€HNE (PU3NYECKOI BEIINYNHBI;

aHAJIM3UPOBATh (PU3NUYECKUE MPOLECCH U SBICHUS, UCIOIb3Ys (PU3NUECKUE
3aKOHBI U NMPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE OWHIITEHHA Aid (oTtodddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIia, MOCTysaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

ONpENENATh  HalpaBJICHUE BEKTOpAa HMHAYKIMM  MAarHUTHOIO  MOJA
IIPOBOJHUKA C TOKOM, CHJIBI AMIIepa 1 cuiibl JIopeHna;

CTPOUTb M ONHUCHIBATh H300pa’KEHUE, CO3[aBaEMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUMH: IPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYJOBaHUS, MPOBOAMUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYUIECTBJISTh MPSIMbIE M KOCBEHHbIE U3MEpPEHUs PU3NYECKUX BETUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHMI: TMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpaduKoB, enaTh BHIBOJBI [0 PE3yIbTaTaM UCCIIEIOBAHMUS;



co0roaTh mpaBmiia 6€30MacHOTO TPy/ia NPy MPOBEACHUH UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-MCCIIEIOBATENILCKON U MPOEKTHOM
NESITETBHOCTH C UCIOJIb30BAHUEM H3MEPUTEIFHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000py10BaHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (U3UYECKOH MOJeNbIo,
UCTIONB3Ys (PU3MUYECKUe 3aKOHBI M IPUHIIHIIBI, HA OCHOBE aHalIN3a yCIOBUS 3a/1a4uu
BBIOMPATh (PU3UYECKYI0 MOJEIb, BBIACATH (hU3UYECKHE BEIHMYUHBI M (HOPMYIIBL,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pemarthb KayeCTBCHHbIE 3aJ1aun: BBICTpanBaTh JOTHYECKU
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHI C OMOpON Ha M3yueHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3HUYECKUE SBICHHUS;

WCIIONB30BaTh  MPU  pEIIeHHd  y4eOHbIX  3a7ad  COBpPEMECHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU Ui MTOUCKA, CTPYKTYPHUPOBAHUSA, WHTEPIPETAIINN
U TIPE/ICTABJICHUS Y4eOHOW W HAYYHO-TIONMYJISIPHOM WH(OpPMAIINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATh TMPHUHIMIIEI JCHCTBUS MAalIWH, NPUOOPOB U TEXHHUECKUX
YCTPONCTB, pa3nnyaTh YCIOBUS MX 0€30MacCHOTO MCIOJIb30BAHUS B IMMOBCEIHEBHON
KHU3HU;

HPUBOJIUTH NMPUMEPHI BKIIa/1a POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (DU3HMKE B TMOBCEIHEBHOW KU3HU
JUIsl o0ecrieyeHust 6€30MacHOCTH MpU OOpAILEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTtare B TpyIIEe C BBHIOJHEHHEM pPA3JIMYHBIX COLMANBHBIX pOJICH,
IUTAHUPOBaTh pPabOTy TPYNINbBI, PAMOHAIBLHO PACHPENEeNATh OO0S3aHHOCTU W
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIlHsIX, aJIeKBaTHO OLCHUBATH
BKJIQJI KXK/IOTO U3 YYaCTHHKOB TPYIIEI B PEIICHHE PACCMaTPUBAEMON TPOOIEMBI.
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