PaGouas nporpamma
no yueOHoMy npeamery «Puznka»
10-11 kaacc
Yriay0JieHHbIi YPOBEHb

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpEeAHEro oOmero oo0pa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pazoBaTesibHOM MporpaMmmbl, mpeacTaBiaeHHbIX B PI'OC COO, a Takxke
¢ yuérom (enepanbHOil paboyeil mnporpamMmbl BocnuTaHus U KoHuenuuu
npernojiaBanus yueoHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit @enepaiinu, peaqu3yonX OCHOBHbIE 00pa30BaTebHbIC TPOIPAMMBI.

[TporpaMma no ¢usmke onpeenser 00s13aTeNbHOE MPEIMETHOE COJEpKaHuE,
YCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUECHUSI TEM U Pa3/ICJiOB
y4eOHOro mpeiMeTa C Yy4ETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro Iipoliecca, BO3PACTHBIX OCOOCHHOCTEM  OOydaromuxcs.
[IporpamMma mo ¢u3uke Aa€T MpEeACTAaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMUXCS CpEICTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢usuku yrayOnE€HHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3aaui MPO(PEeCCHOHATBHON OpUEHTALMM, HAMPABICHO HA CO3JaHUE YCIOBHUM s
NPOSIBIICHUS] CBOMX HWHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOyyJaroummMmcsi, KOTOpble HEOOXOAMMBI [UIsi TPOJOJDKEHUsS 00pa3oBaHUs B
OopraHu3alusaX MpoPecCHOHATBHOIO O00pa30BaHMsI 1O PA3IUYHBIM  (UBHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme no gusuke onpeaensorcs miaHupyeMble pe3yabTaThl OCBOCHHUS
Kypca (U3UKH Ha YypOBHE CpeaHero ooOmero o0pa3oBaHUS: JIMYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayOonéHHom - ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOM i1 pa3pabOTKKM TpeOOBaHUI K JIMYHOCTHBIM,
METamnpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolINXCsl, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEHETO OOIIET0 00pa30oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUIaHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha yIiyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTATHI IO FOJjaM O0yUYEHUS;

coJiep)kaHue yueoHoro npeamera « Pu3nuka» Mo rojgam o0y4yeHHsl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA



JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosioruei,
dbuznyeckoir reorpadueit u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM ONpeNeiuyio XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYeHHUs] HOBBIX MATE€pUajOB C 3a/laHHbIMU CBoWcTBamu. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B () OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHPa
oOyuaromerocs, B OpMUPOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BHITIOJHEHUH UMU YUYE€OHBIX HCCIEA0BAHUN.

B ocHOBY Kypca ¢pu3nku Ha ypoBHE CpeTHETO 00IIero 00pa30BaHUsI MOJI0KEH
pAI MACH, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBepIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUU C HEW Marepuan Kypca (pusmku
o0beqMHEH BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce siBusiercs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(bu3HUKY C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMH MPOoOIeMaMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOon€HHOro ypoBHs
IPEANOaraeT 3HaKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
NPUWIOKEHUN W3YYEHHBIX Teopuil M 3akoHOB. [lpu 3TOM paccmarpuBaroTCs Ha
yYpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoen »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHHUSA
npo0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHnue cofepkanusi MPOTpaMMBbI 10 (GU3HKE TOHKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CHCTEMHO-JIEATEIbHOCTHOrO noaxonaa. s Gus3uku peanusauuns 3THUX
NPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUHM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYytolero ¢akropa ydeOHoro mnpoiecca. s yriyOi€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTANIbHBIE YYCHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, JaboparopHbie paboTel U pabOTHl mpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JIBa crioco0a peanu3aiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM



npoBoauTcss ymbo B koHIe 10 m 11 kmaccoB, nu0O Mocie MEPBOTO M BTOPOTO
MOJIYTOJIUM B KaXKIOM U3 3TUX KiaccoB. BTopoit cnocob — 3To uHTerpanus padot
paKTUKyMa B CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPHIE MPOBOASTCS B Ipoliecce
u3zydyeHus paszznena (temsl). IIpu sToM moj paGoTamu mpakTHKymMa MOHMMAETCS
CaMOCTOSITENIbHOE ~ HCCIIEOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOAaroBoi HHCTPYKIUU.

B mporpamme mno ¢usuke cucTeMa YYEHMYECKOTO0 SKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa MpeJCTaBieHAa €IWHBIM mepeyHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbLHOTO MpPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IJIAaHUPOBAHMSI W OCHallleHus KaOuHera ¢usuku. [Ipu sTOM oOecneuuBaercs
OBJIaJICHUE OOYyYaIOIIMMHUCS YMEHUSMHU MPOBOAUTH TMPSIMbIE U KOCBEHHbBIE
U3MEpEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 TIPOBEPKE MPEJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yAENSIETCS PEIICHUIO pAaCYETHBIX U KaYEeCTBEHHBIX 3a/1ay.
[Tpu >TOM 7151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBIISIIOTCS 33]1a4M C SIBHO 3aJaHHOU
Y HESIBHO 3aJJaHHOM (PU3UYECKON MOEIbIO, TO3BOJISIONINE PUMEHSTh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEpPHOCTHM KaK W3 OJHOTO pasjeia Kypca, TaK M HUHTErpupys
NPUMEHEHUE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJaHusd Ha OOBACHEHHE/Tpe/ICKa3aHue NpOoTeKaHUusi (U3HMUYECKUX
SBJICHMA M MPOLIECCOB B OKPY>KalOlllei >KU3HU, TpeOyroure BoIOOpa (hu3nuecKkon
MOJIEJIH JIJIsl CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimu GI'OC COO k MaTepHalibHO-TEXHUYECKOMY
o0ecrneyeHno y4eOHOoro nporecca Kypce Gu3nuku yriayOaéHHOro YpOBHS HA YPOBHE
cpenHero o06iero o0pa3oBaHUs JIOJDKEH HU3YyYaThCsl B YCIOBUSIX IPEIMETHOIO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITh HEOO0XO0JUMOE JIabopaTOpHOE
00opynoBaHueE JJIs BHIIOTHEHHS] YKAa3aHHBIX B IPOTrPaMMe MO (PU3NKE YUEHUUIECKUX
OTIBITOB, JJAOOPATOPHBIX PAOOT U pabOT MPAKTUKYMa, a TAKXKe JEeMOHCTPALIMOHHOE
00opyI0BaHUE.

JleMoHCTpanoHHoe o0OopyaoBaHue (GopMupyercs B  COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTATOYHOCTHU M OOECIEYUBAET MOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (PU3MKE KIIIOYEBBIX JIEMOHCTpAIMil asis
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBICHUW M  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a60paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM



UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHupoBaHWEe WHTEpPECa W CTPEMJICHUS OOyYaronuxcsi K HaydHOMY
W3YYCHUIO TPUPOMABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJIICHUSIM;

dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS] OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dopMUpOBaHNE YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUM O POJIM (PUBMKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHUA O BO3MOXHBIX  chepax  Oymymiei
po(heCCHOHANLHOM ~ IeATEIBHOCTH, CBSI3aHHBIX C (U3MKOH, TOJATOTOBKA K
JanbHeleMy oOy4eHHI0 B 9TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TIeNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mpoliecce u3ydeHus Kypca (hM3uK1 Ha ypOBHE CPETHETO O0Iero oOpa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HPU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYasg  MEXaHUKY,  MOJEKYJISIpHYI  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHI MPUMEHSATH TEOPETUUECKUE 3HAHUS TSI OOBSICHEHUS
(GU3HYECKUX SIBICHUH B TPUPOAC W JUIS HPUHATHS MPAKTHUYCCKUX PEIICHUN B
MIOBCETHEBHOM JKM3HH,

OCBOEGHHE CITOCOOOB PEIICHHS PA3IMYHBIX 33124 C SIBHO 3aJaHHON (PU3NIECKOM
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/aHue (PU3n4ecKon
MOJENY, aJIeKBaTHOW YCJIOBHSIM 3a/Jaud, B TOM 4YHCJE 3aad WHXKEHEPHOTO
XapakTepa,

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIUIIOB JEHCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMHA CaMOCTOSTEIHLHOTO IUJIAHUPOBAHUS W - MPOBEIACHUS
bU3MYEeCKUX OKCIEPUMEHTOB, aHaIW3a W HMHTEPIpETAluy  WH(OpMAIUH,
oTpeseNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

CO3MIaHME YCJIOBHM IS Pa3BUTUS YMEHUH MPOEKTHO-UCCIIECTOBATEIHCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU S TEIIBHOCTH, CBI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ tpeboBanusimMu DPI'OC COO yrayOnéHHBIM ypOBEHBb
uzydyeHus: yueOHoro mnpenmera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIUMHUCS, [UIAHUPYIOUIMMHU TPOJIOJLKEHUE
00pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOoduIIs.

Ha u3yuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIETO
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMMe no (U3MKE IMepeueHb J1abopaTOPHBIX H
OPAKTHUECKUX PadOT  SBISETCA PEKOMEHJIOBAaHHBIM, BbIOOp TMPOBEACHUS
7a00paTOpHbIX pabOT W OMBITOB JeiaeTcs C Y4YETOM HWHAUBUAYAIbHBIX
0COOCHHOCTEHN 00yJarOIIUXCS.

COJEP)KAHME OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTOA NO3HAHUSA PUPOBI.

dusuka — pyHnaMmeHTanbHas Hayka o nmpupoje. Hayunslii MeTon nmo3HaHus u
METO/Ibl UCCIIEIOBAHUS (PUINYECKUX SBJICHUM.

DKCHEpUMEHT M TeOopusi B Ipollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1 m3Mepennsi (U3UYECKUX BEIWYMH (aHAJIOTOBBIE W IU(POBEIC
WU3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC TATYNKOBHIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (pusmyeckux BenuuuH (abcoitoTHas U
OTHOCHUTEJIbHAs).

MopenupoBanue (PU3NIECKUX SBICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
a0COTIOTHO TBEPIOE TEIIO, UCATbHAS KUIKOCTh, UACATBHBIN a3, TOUYCYHBIN 3aPsI]).
['unote3a. @U3nYECKUil 3aKOH, TPAHULIBI €M0 NPUMEHUMOCTH. DU3nyecKas TEOpHUs.

Pons u Mecro ¢uzuku B (HOPMUPOBAHHM COBPEMEHHONW HAyYHOU KapTUHBI
MHpA, B IPAKTUYECKOU EATEIIBHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3mepeHre cuiibl TOKa U HAMpsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIN
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBor jabopatopuedt no gusuke. Ilpumepsl u3MepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema oTcyéra.



[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuallbHOW TOYKHM, €r0 MPOEKIMM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeoHSs] CKOPOCTb, MTHOBEHHAasi CKOpPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIMH HA OCH CUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpUAIIbHOW TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpPOIIEHHOTO TMOJ YIjoM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTEpUAIbHON TOUKH OT BPEMEHU U UX IPaPUKH.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBas M JIMHEWHAass CKOpocTh. [lepuon m wacTtoTa oOpaiieHus.
[lenTpocTpeMuTe/ibHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HI[MAIbHOE) U TIOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTHYECKHE MPOLECCHI: CIUIOMETP,
JIB>)KCHUE CHAPSJIOB, LIEITHBIE, IIECTEPEHYATHIE U PEMEHHBIC TIEPEAaUYH, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WLUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

Crioco0OblI uccie0BaHusl IBUKEHUI.

Nnnroctpanus npenebHOro Nepexo/ia i U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B PaA3PEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OpOIIEHHOTO TIOJ YIIIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHuUe IyTeN, TPAEKTOPUIM, CKOPOCTEMN IBUAKEHHUS OJHOTO U TOTO XKE Tena
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCcKOpeHUs MpU NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHU
10 HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH)KCHUU.



N3mepeHne  yCKOpEeHHs CBOOOTHOTO NaJCHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHue TU(PPOBOI J1Tab0paToOpun).

W3yuyenue nBuxeHus Tena, OpoleHHOro TOpU30HTaNIbHO. [I[poBepka runoresblt
O MpPSIMOM NPONOPLMUOHAIBHOW 3aBUCUMOCTH MEXAY MAAJIbHOCTBIO IOJNETA U
HAYaJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/1a OOpAIICHHS] KOHUYECKOTO MasiTHUKA OT
ero napaMeTpoB.

Tema 2. /lunamuxa.

[Tepsbiii 3ak0oH HproToHa. HMHepumanbHble cucTeMbl OTCYETA. [IpHHUIMAN
oTHocutensHOCTH ["anmunes. HennepuuanbHble cUCTEMBbI OTCU€Ta (OIpeAesieHue,
IPUMEDHI).

Macca rena. Cuna. [IpuHUIun cyneprno3uiumuy CHil.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tpernii 3ak0H HproTOHA 17151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW W
WHEPTHON MacCCBI.

Cuna TspKkecTd. 3aBUCHMOCTD YCKOPEHUSI CBOOOTHOTO MaIEHUS OT BBICOTHI HAJY
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuieckoil mupoThl. JBrkeHne HeOECHBIX Tell
U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tperue. Cuia TpeHUs. CKOJIbXKEHUS U CUIIa TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBIECHUS IIPU JBUKEHUU TeJa B KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. 'mapocratnueckoe aasienue. Cuia Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTHUYECKUE IIPOLECCHI: MMOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUHUAIbHBIX U HEMHEPIHAIBHBIX CHUCTEMax
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUATIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHUCTBYIONIEH MTPUIIOKEHHBIX K Ty CHJI C IPOU3BEACHUEM
MACCHhI T€JIA HA €r0 YCKOPEHUE B UHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIMIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

H3mepenue macce 1o B3auMOIAEHCTBUIO.



HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUN.

[{eHTpoOekKHbIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABUKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JBWKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pPE3UHOBOM 00pa3siie, OT uX aedopMaruu.

N3yyeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTOM 4Yepes
n€rkuit 6JIOK.

Nzmepenne koddduiinenta TpeHus: MO BEIUMYUHE YTIIOBOTO KO3(PQHIeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne nBHXeHHs] OpycKa MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 dULIMEHTOM TpeHHUSI.

W3yuyeHue ABMKEHUS I'Py3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAOe Teno. I[locTymarenbHoe M BpallaTelbHOE JBUXKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. [limedo cuibl.
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEPAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HEYyCTOMYHUBOE, OE3pa3INIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHl: KPOHIITENH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIUU.

Hemoncmpauyuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaxmuKym.

HccnenoBanre yciIOBHMI paBHOBECHS TBEPIAOTO TeJa, HMEIOLIErO0 OCh
BpaLICHUS.

KoHcTpynpoBaHHne KPOHIUTEMHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAlb OMOPBI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MAaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMbI MaTEpUATIbHBIX TOUEK. TeopeMa o0 IBHKEHHH LIEHTpa Macc.

WMITyibC CHITBI M ©3MEHEHNE UMITYJIbCA TENA.

3aKOH COXpAaHEHUs UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

MoMeHT uMIlynbca MaTepuanbHOM Touku. [IpencraBieHue o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOYKH.

[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas sHeprus.
[loreHuunanbHass SHEPrust ynpyro AeQopMUpoBaHHOW MpyxHUHBL. [loTeHIManbHas
DHEPIHs TeJla B OJHOPOJIHOM I'paBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus teina
B TPABUTAIIMOHHOM TII0JI€ OJHOPOAHOrO Iapa (BHyTpU MU BHe Iapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMHYECKAsE CKOPOCTb.

CBs13b pabOThI HEMIOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM 3HEepTrun
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum s MACaIbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU IHEPTHH.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIA TTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPIIEHUN PabOTHI.

B3anmHble npeBpalieHUss KUHETUYECKOM MW IMOTEHUMAJIbHOM JYHEPrUl IIpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padonivl, npaKmuKym.

N3mepeHne nMmyJiibea Teiia o TOpMO3HOMY MYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS M MOIIIHOCTH CHUJIbL
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBHMU.

M3mepeHrne KHHETUYECKON SHEPTUU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYXKUHBI C pabOTOM CHIIBI
TPEHUsI.

Omnpenenenve pa®OTHl CUJIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.



Paznen 3. MoJgekyasipaasi Gu3snka u TEpMOJAMHAMUKA.

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJOXKEHUSA MOJIEKYJIsIpHO-KuHeTnYeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHMeE. [[uddy3us. bpoyHoBckoe aBmxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHUCTBUS YaCTHI] BEUIECTBA. Moaenu CTpOEHHS Ta3oB, XKUJIKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BemectBa. [loctosnnas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl e€ u3mepenus. lllkama
temneparyp Llenscust.

Mogenb naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTULIBI
rasa JIBM>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon [anpToHa. M30mporiecchl B
UJCATPHOM ~Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
Mpe/ICTaBICHNE U30MPOIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsA3p  MEXIYy ~ JaBJICHUEM M  CpPEIHEM  KUHETHUYECKOW  DHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBIXKEHUSI MOJIEKYJ HJIE€AIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATypPhl TEPMOIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEl MOCTYNATEIbHOrO TEIVIOBOTO IBUKEHHUS €€ YaCTUL.

TexHuyeckue yCTpONCTBA M  TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTydeHne HaHOMATEPHUAJIOB.

Hemoncmpauyuu.

Mopnenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUIKEHHS.

Huddysus KuIKocTei.

Mogens onsita IllTepHa.

[IpuTsrKeHNE MOJIEKYIL.

Mopeny KpucTauInuyeCKuX peETOK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

HccnepoBanne mpolecca yYCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS MPU
TeII000MEeHEe MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEepMUYECKOrOo Tpolecca (PEKOMEHOBAHO HCIOJIb30BAHUE
1 poBoit TabopaTropun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3y4yenune nzobapHOTo mporecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.



Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHNE 3HAUECHUS BEJINYMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwanmo TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAS — peJIaKCalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp wuaeasbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMa YpPAaBHEHMM:
ypaBHeHue MenaeneeBa—KianepoHa U BBIpaXEHHUE Il BHYTPEHHEU DHEPIUH.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BEICOKHE
TeMHepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTrUd OJHOATOMHOTO WJIEAIbHOTO
rasza.

KBasucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya — kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekuus,
TEILIONIPOBOAHOCTbD, U3JIy4YECHHUE.

KomnuectBo Temnorhl.  Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTtBa TEmIOTHI mpu Temonepenaye. Illonsarue o0
aanabaTHOM TIporiecce.

[lepBbIi 3aKOH TEPMOAVMHAMUKHU. BHyTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
U paboTa Kak Mepbl W3MEHEHHMsS BHYTPEHHEHW HHEPruM TEPMOJUHAMHUYECKON
CHUCTEMBI.

BTopoii 3ak0H TEpMOIMHAMUKH 1151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKONM CHUCTEMBI IPOXOAUT €AUHCTBEHHAS
annabara. AGCOIIOTHAS TEMIIepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY [ HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OoT 0oJiee XOJI0AHOIO Tena K 0ojiee HarpeTomy 6€3 KOMITeHCaluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnumne! nevictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUTraresiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHED, NIW3ENbHBIM U KapOIOpaTOpHBIA JBUTATeNH, MapoBas TypOHHA,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3aLUs «TEIUIOBBIX» OTXOIOB C



UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUsi OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPA0OTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

W3MeHeHune TemnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

H3mepenne yaenbHON TENIIOEMKOCTH.

HccenenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguadbaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3M HHEPIUM MEXKMOJICKYJSIPHOTO B3aUMOACHCTBHUS U
TEMIIEPATYPbI KUIIEHUS HKUJIKOCTEM.

Tema 3. Azpecammnivie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y gejbHas TEIoTa
napooOpa3oBaHusl.

Hacebiliennble W HEHachIleHHblE mapbl. KauecTBeHHass 3aBUCHUMOCTh
IJIOTHOCTH U IABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTD OT
00bEMa HACBIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEpATypbl KUTIEHUS OT JABJICHUS B
HKUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOIOTHASL U OTHOCUTENbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auus. Y IE€JbHAs TEMJIOTAa IUIABICHUS.
CyOnumarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxkarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmariuii.

TemnmoBoe paclIUpeHne KUJIKOCTEH U TBEPJBIX TeJ, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHUM YacTUIl BEIeCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHHus Tell (Ha KaYECTBEHHOM YpOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

YpaBHeHue TerioBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHU4ecKue yCTpOMCTBA W  TEXHOJOTMYECKHE IPOLECCHl:  KUAKUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Jlemoncmpayuu.



TernnoBoe pacmpeHue.

CBoOIICTBa HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JTaBJICHUU.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSXKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHU.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bunaer nepopmarmii.

Habmronenune manbix aedopmariuii.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

M3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHue yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIEHKAa Macchl MapoB B
ITOMEIICHUH.

N3mepenne ko3P duiineHTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOnra.

HccnenoBanure 3aBUCUMOCTH — Iepopmanuu  pe3sMHOBOro obOpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OneKkTpu3aluss Tel W €€ MpOosBICHUS. JJIEKTpUYecKuid 3apsa. [Ba Buaa
AIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHM3JIEKTPUKHM U MHOJYIPOBOIAHUKH.
DneMeHTapHbIN JIEKTPUYECKH 3aps/l. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTr0 3aps/ia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KynoHa.

DIeKTpuYecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hanpsok€éaHocTh  anekTpudeckoro  mosist.  [IpoOubiil - 3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO MoJst. OJHOPOIHOE AIEKTPUYECKOE MOJIE.

[ToTeHIUATBHOCTD 3JEKTPOCTATUYECKOrO0 MOJisl. Pa3HOCTh MOTEHUHUAIOB U
HanpspkeHne. lloTeHnmanbHas SHeprust 3apsiaa B DIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuman s3nekTpocTaTuuecKoro noiisg. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk H
HEOHOPOIHOTO).

[IpyHIMT CyNIEPIO3ULINN dTIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PAaBHOMEPHO 3apsuKeHHOro Mo o0bEémy miapa. [losie paBHOMEPHO 3apsiKEHHOM



OeckOoHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOPsHKEHHOCTH JTUX TOJEH u
HKBUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apSI0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJe. Jwsnexrpruueckas
MPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCaTOopa.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHoe cOeJUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuuyeckue ycCTpoOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
IIEKTPOMETP, DJIEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJIEHCATOpkI, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO U MPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T10JI€ 3apSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopuenb snekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONaan
IJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PEUCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

O1neHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TET.

HabGmronenue npeBpallleHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAECHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsIKEHNUs ) npu
MOCJIEA0BATEILHOM COSUHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuydeckuil mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUUYECKOro Toka. MCTOuHUKH
toka. Harmpsoxenue U u O/1C &.

3akod OMa J1sl y4acTKa [EMu.



DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
MPOBOJAHUKA OT €ro JJWHbl M IUIOIIAJH IONEPEYHOrO CEUYECHHS. Y IEJIbHOE
COIIPOTHUBJIEHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapajuieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOHUKOB.
Pacuér pa3BerBnéHHbIX 3nekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JIeHma.

MOIHOCTh 3NEKTPUYECKOr0 TOKa. TeroBas MOIIHOCTb, BblIENsieMas Ha
pe3ucTope.

O/IC v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHKA TOKA. 3akoH OMa JIJ1s1 TOJTHOM
(3aMKHYTO#) »dJIeKTpU4ecKoM 1enu. MollHOCTh HcTOYHUKA TokKa. KopoTkoe
3aMBIKAHUE.

KonzeHncaTop B ienu nNOCTOSIHHOTO TOKA.

TexHn4eckue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKON SHEPTHUHU.

Jlemoncmpayuu.

M3mepeHne cuiibl TOKa U HaIIPSKEHUS.

HccnenoBanre  3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMITbl HaKaJIUBaHUS U CBETOMOA.

3aBUCUMOCTh COMPOTUBICHUS IUIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYCHHSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBL TOKA OT COIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
U OIIEHKAa BHYTPEHHErO COMPOTUBIICHHUS.

Cnioco0Obl coeMHEHUsT UCTOYHUKOB TOoKa, DJ]C OaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/1Y TIOJIFOCAMH HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padoomol, npaKMUKyM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoabTMeETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C ranpBaHMYECKOrO 3JEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/1y MOJIFOCAMHU HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.



HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

OnexkTpuyeckas NPOBOAUMOCTb  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpOBOIHHKMY. CobctBeHHass U IIpUMECHasT  NPOBOJMMOCTD
noJynpoBoAHUKOB. CBoMCcTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
DnekTpoin3. 3akoHbl Dapanes i dIEKTpoan3a.

OJIEKTpUYECKU TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1na3ma.

TexHuyeCkue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIibl, 3JIEKTPOHHO-JTyuyeBash TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOpP, GOTOANO, CBETOUO/, TAIbBAHUKA, papUHUPOBAHUE ME/IU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAINIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsbl anekTponn3a Papajnes.

W ckpoBoii paspsa M IPOBOJAUMOCTh BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJUIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTbD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HabGmronenue snekrponnsa.

W3mepenne 3apsaa OMTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYEeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX H3MEPEHHM, MCCIECNOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTe3 (BBIOOp U3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feinax «YUYEHUYECKHMM  OKCIIEPUMEHT,
71abopaTopHbIe PabOTHI, MPAKTUKYM).



MexnpeaMeTHbIe CBSA3H.

N3yuenue kypca pusuku yriay6néHHoro yposHs B 10 Kiiacce OCyIIeCTBISAETCS
c y4€ToM coaepKaTeibHbIX MEXIPEAMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemmusle nonamus, céA3aHHble C USYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAy4YHBIH (akT, TUroTe3a, (u3ndeckas BeIMYMHA, 3aKOH,
Teopusi, HaOJIOJeHUE, OHKCIEPUMEHT, MOJAEIHPOBaHME, MOJEb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, UPPOBas 1a00paTOpusI.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboia, rurepobosa, ux rpaguKu U cBOMCTBa. TpUroHOMeTprueckue (GpyHKIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
BeKTophI 1 uX MPOEKIUH Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonozusa: mexanuveckoe NABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEIUI0O0OOMEH JKHUBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeHl cpenbl,
yTUIM3alus OMOOPraHWYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOM» |
3IIEKTPOIHEPIUH, [IOBEPXHOCTHOE HATSHKEHHUE U KallWILISIPHBIC SIBJICHUS B IPUPO/IE,
HIIEKTPUUYECKUE SIBIICHUS B )KUBOW MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBa, MOJIApHAs Macca, MOoJyueHHe HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPIBIX TEJ, KHUIKOCTEH U Ta30B, KUAKHE KPUCTAJUIBI, HIEKTPUYECKUE CBOHCTBA
METaJUIOB,  DJEKTPOJIMTUYECKAs -~ JUCCOIMAlNs, TalbBaHUKA, DSJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusn: nipeoOpa3oBaHKe JIBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
y4€T CyXOoro | JKMIKOTO TpPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKIUH
(KpOHIUTEHH, peméTyaTble KOHCTPYKIMH), UCIOIB30BAHUE 3aKOHOB COXPAaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M APYTHE), ABUTATEIb BHYTPEHHETO
Cropanusi, nmapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
NOJYy4YeHHUsS COBPEMEHHBIX MaTepHajoB, B TOM YHCIE HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKash 3alUTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsHble JIaMIIbl, TOJIYIPOBOJHUKOBbIE TPUOOPHI, TaIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noe.

BzauMojeiicTB€ TOCTOSIHHBIX MarHuTOB W MPOBOJHUKOB C  TOKOM.
MarnutHoe mnosie. BexkTtop MarHUTHOM UWHAYKIMU. [IpuHOuUn cyneprno3unuu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKLWH.



MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEeHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnosne. Pabora cunbl Jlopenua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JMaMarHeTHKU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE IIPOLIECCH: IPUMEHEHHE

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
IEKTPOJBUTATENH SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpauyuu.

Kaptuna nuHMI  MHOYKOMM ~ MAarHATHOTO  MOJS  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSHHBIX MarHUTOB.

KapTiHa MM MarHuTHOW MHAYKIMY TOJISL JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJbLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGmronenue aBuKeHMs mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmMuKym.

HccnenoBanre MarHuTHOTO MOJIL IOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMK HA OCHOBE M3MEPEHUsI CUIIbl AMIepa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBiieHue DNEKTpOMAarHUTHOW MHAYKUMH. IlOTOK  BekTopa MarHUTHOU
uHayKuuu. OJIC uHAyKUMM. 3aKOH JJIEKTpOMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpuueckoe nose. Toku Oyko.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[TpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTMBHOCTHM B LENH ITOCTOSIHHOTIO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHuTHOE TOJIE.



TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKIHUOHHAS
II€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpauyuu.

HaGmronenue ssBneHus 2IeKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIH.

Hccnenosanne 3aBucumoctu J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

HccnenoBannie sBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

OnpeneneHue MHAYKIUY BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBaHue sSBICHUS CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebaHus. KuHnemaTuueckoe M JTMHAMHYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHWUN W3 MX SHEPTeTHYECKOTO W
KMHEMAaTUY€CKOTO OMTUCAHMUS.

AmMmutyna u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYJIaMU KoJieOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepmon m uacrora komeOanuii. [lepmonm Maibix CBOOOTHBIX KOJI€OAHUN
MaTEeMaTUYeCKOro MasTHHKA. llepnos CcBOOOAHBIX ~KONeOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHykeHHbie kosebanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTHYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HaGmronenue He3aBHCHUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILUTATY/IBI.



HccnenoBaHue 3aTyXaromux Koie0aHU U 3aBUCUMOCTH Epro/ia CBOOOAHBIX
K0J1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue KojaeOaHMN TIpy3a HA MACCUBHOM MpYKHUHE C LEJIbIO
(dbopMUpOBaHUSA MTPEICTABICHUHN 00 UCaNbHON MOJIEIN MPYKUHHOTO MasITHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MPHU KOoIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHU.

Habmronenue pe3oHaHca.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPpAKMuUKym.

W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB IBU)KEHUS TeJa B X0/I€ KOJIEOaHUM Ha yIIPYroM IMOABECE.

M3yyenue nBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBanre FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXaIOMINX KOJIEOaHUI.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHU.

Tema 2. Inekmpomaznummnule Kojiedanus.

KonebatenbHplil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIOaHUS B
uaeanbHoM KosiebatensHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYZBI
3apsia KOHJAEHCaTopa ¢ aMIUIMTY/A0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPIUU B UI€aJIbHOM K0J1e0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMArHUTHBIC KoJie0aHusl. BrIHYyX1€eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHBI TOK. MOIIHOCTE IEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JCICTByIOIEE 3HAUYCHHWE CHJIBI TOKA W HAMNpsHKEHUS MpH pa3indHoil dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHU.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WneanbHplii  Tpanchopmarop. IlpousBonactBo, mepegada u mnorpebieHHe
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKHA MpU IPOU3BOACTBE dJeKTpodHepruu. KymnbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: IEKTPUUYECKUN
3BOHOK, I'€HEpaTOp NEPEMEHHOIO TOKA, IMHUY JJIEKTpOIEepeaay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuuIorpaMMbl 3J€KTPOMarHUTHBIX KOJIEOaHUH.



['eneparop He3aTyXalOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3eKTpOMarHuTHOTO FEHEpaTopa.

BriHyX1eHHbIE CHHYCOMIaNIbHBIE KOJIEOAHUS.

Pesucrop, kaTymika MHAYKTHUBHOCTH W KOHJIEHCATOpP B LIENH IMEPEMEHHOTO
TOKa.

Pe3onanc mnpu moCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU Y KOHJIEHCATOpA.

Y CTpoiicTBO ¥ IPUHIUT ACUCTBUS TpaHCHOpMaTOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

W3yuenue tpancpopmaropa.

HccenenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJEHCATOP, KaTyIIKY U PE3UCTOP.

HaGmtoneHue 21eKTpoMarHuTHOTO pe30HaHCA.

Hccnenopanue paboThl HCTOUHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckrne BOJIHBI, YCIOBHS HUX pacnpocTpaHeHus. llonmepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHeHWsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH: OTpPa)X€HUE, MpejoMiieHne, wHTepepeHuus u
nudpaxius.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOUIEN CPEIIBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMATHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH: ~ OTPaXXEHHE,  IPEIOMIICHHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[ITkama 3n€KTPOMArHUTHBIX BOJIH. [[prMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBsI3U U TeNEeBUACHUS. Patnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE TNPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEICBU30p, aHTeHHA, Tenedon, CBU-meusp,
YABTPA3BYKOBAs JUArHOCTUKA B TEXHUKE U MEULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenue otpaxeHus U mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.



AKYCTHYECKUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOW KoJieOaHuH.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, ITPETIOMIICHHE,
noJisipu3anus, 1uPpakuus, THTepPepeHIus.

Oo6napyxeHue nHHPAKPaACHOTO U YIbTPAPUOIETOBOIO U3ITYUECHHI.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

W3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHEeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosHEiHOE paclpOCTpaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
To4euyHblli UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [1I0cToSHCTBO 4aCTOThI
CBETA U COOTHOILIEHHE JUIMH BOJIH IIPH IIEPEX0AE MOHOXPOMATHYECKOIO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nydeit B mpuszme. Jucnepcusi cBera. CiaokHBIM cocTaB 0€I0TO CBETA.
IIBserT.

[lonnoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros MmojaHOro BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniue 1 paccenBaroniue JUH3bL. ToHKas JTruH3a. DOKYCHOE pacCTOSIHHUE
U ONTHUYECKAsl CUJIa TOHKOW JTMH3bI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUSI TOHKOU
chepuyeckol JMH3BI OT €€ TEOMETPUM U~ OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHUS.

®opmysia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JTUH30M.

Xoa ny4a, MpOWEAUIEr0 JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHHI TOUKM U OTpe3ka NpsSIMOH B
coOMpaloIIMX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspemaromast cnocoOHoCTh. [71a3 kak omTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusa HaAOMIOAEHUS MaKCHMYMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.



Hudpaxuus cBera. JudpakimoHHas peméTka. YCJIOBHE HaOJI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAQJEHUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYeCKUE YCTPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHl: OYKH, JIyNa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Hab6nrogenue nosHOro BHyTpEeHHETo OTpakeHusi. MoJienb CBETOBOIA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3  IIOCKOMApaJUICIbHYIO
IJIACTUHY U OPU3MY.

HccnenoBanre cBONCTB N300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKOTNa, TEIECKOIA.

HaGmronenne natepdepeHnm cBera.

HaOmronenne nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpaximm cBera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiimiOHHOTO CIIEKTpa.

HabGmnronenue nucnepcuu cBeTa.

Hab6mronenue nonspusanum cBeTa.

[IpuMeHeHue MOISIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

M3mepeHne nokazaresis npesioMJIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHUSL OT BeliecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300paxkeHusi B CUCTEME U3 IUIOCKOTO 3epKajia U JUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenune nudpakunu, nHTEpdHEpEHINH U TOJISIPU3ALUN CBETA.

N3y4yeHue noysipu3anyu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPUKA.

N3yyenue naTepPEepeHIInm JIa3epHOTrO U3IIyYeHHS Ha IBYX IEIsX.

HabGnronenue nucnepcuu.

Ha6monenue n uccnenoBanue AMQpakiinOHHOTO CIIEKTpa.

N3Mepenue InHbI CBETOBOU BOJIHBI.

[Tomyuenue crekTpa U3My4YEHHUS] CBETOIMOMAA MPHU MOMOIIN AUPPAKIIMOHHOM
PEIIETKMU.



Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHuIbl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpa3oBanus  Jlopenta.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MaccChl C SHEPruel U UMITYJIHCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUS
OKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIM 3aPSKEHHBIX YACTHII.

YyeHnveckuil 3KCIIepUMEHT, J1a0opaTOpHbIe pabOThI, MPAKTUKYM.

OrnipefiefieHUe UMIYJIbCa W DSHEPrUU  PEJSITUBUCTCKUX  4YacTull (1o
doTtorpadusaM TPEKOB 3apsXKEHHBIX YaCTUI] B MATHUTHOM I10JI€).

Paznen 7. KBanroBasi pusunka.

Tema 1. KopnyckynapHho-601H0801 0yaiu3m.

PaBHOBecHOE TEIIOBOE U3ITydYeHHUE (M3TyyeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmenienus: Buna. ['unoresa [Inanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtosneroBa. 3akonbl poTtorddekxra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanunay gotodrddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0O M a0COJIIOTHO OTpaxaromnlyr moBepxHocTh). Ombiter [1. H.
JleGenena.

BonHoBreie cBocTBa yactull. BosHse! ne bpoiss. [nrna BosHbl ne bpoitns u
pasMepbl 00JIaCTH  JIOKQIM3alMK  JBWKYIIEWCS 4actuilbl. KopmyckyispHo-
BOJIHOBOM Tyanu3Mm. Judpakius 3JeKTpOHOB HA KpUCTaIax.

Crnenuguka n3mepenuit B Mukpomupe. COOTHOILIECHUS HeonpeaenIEHHOCTEN
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToseMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJiHEUHas Oarapes,
CBETOJIHOL.

Hemoncmpauyuu.

dotodPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHETo GhoTodddexTa.

HccnenoBanre  3aBUCHUMOCTH  COMPOTHUBJIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEIICHHOCTH.

Ceeroauo.

Conneunas Gartapes.



Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hccnenosanue Goropesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOANO/ OT HANIPSKECHUSL.

Tema 2. Quzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne poTOHOB IpU NEPEXOJIE aTOMa C
OJHOTO YPOBHS SHEPTMH HA APYTOMU.

Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuyeckne yCcTpoHCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPalIbHBIN
aHanu3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Monens orbita Pesepdopra.

HaOmronenue muHenyaThiX CIIEKTPOB.

YCTpONCTBO U JACUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

OnpeneneHue JIMHBL BOJHbBI TA3€PHOTO U3TyUYCHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuUKym.

HaOmronenue muHeyaToro crekTpa.

HccnenoBanne CrekTpa pa3pekeHHOr0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DJAEKTPOHHBIA M IMO3UTPOHHBIA OeTa-
pacran. [ 'amma-n3nyyeHue.

3aKOH paJMOaKTUBHOTO pacnaja. PaauoakTHBHBIE H30TONBI B MPHUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO0 HU3Iy4YeHUs. BinsHuE paguMoOaKTHUBHOCTH Ha KUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH uznydenus. Jozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JlepekT Macchl sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [pobiemsr
yOpaBIsieMOro TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTHMUECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHOM SHEPIETUKH.

Mertoabl perucTpalyy U UCCIEA0BaHUS 3JIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJAECUCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CrannaptHoil Moaenu. KBapk-riitooHHast MOJEb aIpOHOB.

®usuka 3a npenenamu CrangapTHo Moaenu. TéMHas Marepus U TEMHaA
DHEprusl.



EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTUUECKHE MTPOLIECCHI: TIO3UMETP, KaMmepa
BuinbcoHa, sinepHblil peakTop, TEpMOSIIEPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuUKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriouieHus 0eTa-4yacTHI] ATFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.

Orarnbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 0OBEKTOB.

Meroabl acTpOHOMUYECKHX HccaenoBaHuil. COBpPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PaJMOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

Buna 3Béznnoro nHeba. Co3Be3ausi, sSipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk s3nepruu CoJiHIla U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH. J(narpamma «CeKTpaJbHbIN KJIacc —
CBETUMOCTbY». 3BE3/bl TJJABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE3J TJIABHOM MOCJIENO0BATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. ITonoxxenue u nuxenue CoJyiHLIA B
[Nanaktuke. Tumnsl ramaktuk. PaguoranakTuky U kBa3apbl. YEpHBIE OBIPHI B A1paxX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab0ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Yuenuueckue nabniooenus.

HaGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN NJIs1 ONpEeAeNCHUs TOJI0KEHUI HeOECHBIX 0OBEKTOB
Ha KOHKPETHYHKO JaTy: OCHOBHbIE cO3Be3ausi (CeBEpHOro MoJIyliapusi U spKue
3BE3/IbI.

HabGmonenuss B Teneckon JlyHBI, mMiaHET, TyMaHHOCTEH M 3BE3AHBIX
CKOIJIEHUM.

Pu3nyecKuil NPaKTUKYM.



CrniocoObl u3MepeHust PU3NYECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOrPEeLIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa MPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 pPadoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3ieNiax  «YUEHHYECKHH  SKCIIEpUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o01marniee NOBTOPEeHHUeE.

O0o01menne u cucTeMaTu3alus CoAepKaHus pa3AesioB Kypca «MexaHHKay,
«MornexynsipHast pu3MKa U TEPMOJUHAMUKAY, « DIEKTpoAMHAMUKa», «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBbHOM TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
buzukay, «DIeMEHThl aCTPOHOMHHU U aCTPOPUBUKID.

Ponp ¢du3umkn w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIbHOM U 3TUYECKOM cdepax AesITeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PUBUKH U
aCTPOHOMHUHU B COBPEMEHHOI Hay4yHON KapTHHE MHUpa, 3HAYEHUE ONMHCATENIbHOM,
CHUCTEMATU3HUPYIOIICH, ~ OOBSCHUTEIBPHOM M  MPOTHOCTHYECKOW  (PyHKIUMH
duznyeckoil Teopun, poib HU3NUECKON Teopuu B (HOPMUPOBAHUH TPEICTABICHUN
0 (Qu3MYecKoil KapTUHE MHUpPA, MECTO (U3NYECKON KapTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJE.

Me:xnpeaMeTHbIE CBSA3H.

Nzyuenue kypca ¢pusuku yrayoaéuaHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C yu€TOM COJEep>KaTeNIbHbIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaT€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUS, C6A3AHHDBIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnoresa, (uanyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCIHEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTEIIbHBIE TPUOOPHI, I poBas JabopaTopusi.

Mamemamuxka: penieHUE CHUCTEMbl YpPaBHEHHU. TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHWE BEKTOPOB.
[TpousBogubie 3nemeHTapHBIX (QyHKuMiA. [Ipu3Haku momoOUs TPEyroJIbHUKOB,
ompe/ielIeHNE TUIONIAIN TTOCKUX (GUTYp U 00BEMA TElL.

Buonocus: »>nektpuyeckue SIBIEHUS B JKUBOW MpUpoOnE, KoyieOaTeIbHbIC
JBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpU MPOU3BOJICTBE
AIIEKTPOIHEPTUU,  OJCKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXAlollel  Cpemsl,
yIbTPa3ByKOBasi TUArHOCTHMKAa B MEAMIIMHE, ONTHYECKHUE SIBICHUS B IKUBOU
npUpo/ie.



Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHbIN aHAIN3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TMOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTeNb, pajgap, PaAuoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JIUATHOCTHKA B TEXHHKE,
IPOCKITMOHHBIN ammapar, BOJJOKOHHAsS ONTHKA, COJTHEYHAasi OaTapesi, CITyTHUKOBBIC
NPUEMHUKY, sAJIEpHAs SHEPTeTUKA U IKOJIOTUUECKUE aCIIEKThI €€ pa3BUTHSL.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4deOHOro mpenMera «Dusnkan
JOJDKHBI OTPa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
c(hopMUpPOBaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIBITA W OMbITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

rpaskKIAHCKOro BOCIIMTAHMSA:

e c(hopMUPOBaAHHOCTH TPAKAAHCKOMN MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUNCKOTO OOIIECTBa;

e TMPUHATHC TPATUIIMOHHBIX OOIIEUYETOBEUECKIMX TyMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JAECATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYMPAaBIECHUHM B 00Opa30BaTENbHOM
OpTraHU3alllH;

e YMEHHE B3aUMOJICHCTBOBATH ~ C COLUUAIBHBIMA  HWHCTUTYyTAMH B
COOTBETCTBUM C UX QYHKIMSIMHU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOU I'PaXIaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHMUS,;

e CIOCOOHOCTH OLEHMBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYHUBOIO OYIYyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHpPY, BKJIIOYas OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEeC K pa3nuuHbiM chepam mpodecCHOHaTBHON ACSITEILHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOHN U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayiei nmpodeccur u peaau3oBbIBaTh COOCTBEHHBIC KU3HECHHbBIC
TUTaHBI;

TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH
(GU3KMKYN Ha IPOTSKCHUH BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTHUECKONW KYJIBTYPhl, OCO3HAHUE TI00aTHLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTWYECKOW HAIpaBICHHOCTU Ha
OCHOBE MMEIOIITUXCS 3HAHUHN TTO (PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHME IEHHOCTH HAy4YHOW AEATEIbHOCTH, F'OTOBHOCTH B MpOLECCE
U3y4eHUS (PU3MKU OCYLIECTBIATh MPOEKTHYI0 U HCCIEI0BATENIbCKYIO
JEATEeIbHOCTh UHAMBU/IYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue AeiicTBUA:

CaMOCTOSITENIbHO  (DOPMYNIHUPOBATh M aKTyaJlu3UpOBaTh MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsTh el JIeATeNIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTM U TPOTHUBOPEUMs B pPaccMaTPUBAEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yJbTaTOB LIETISIM, OLIEHUBATh PUCKH MOCIIEJCTBUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

BJIa/I€Th HayYHOH TEPMMHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOAAMHU
buznuecKoil HayKu;



BIAJeTh  HaBBIKAMH  Y4eOHO-MCCIIEIOBATENIbCKOM M MPOEKTHOM
JeSITEeIbHOCTH B 00JacTh (PU3MKHM, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METO/AOB pelIeHus 3anad  (U3NIecKoro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIaJ€Th BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IUYHBIX yU4ECOHBIX
CUTyallMsIX, B TOM 4YHCII€ TPU CO3/JIaHUM Y4eOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTyaJIH3UpOBATH 3ajaauy,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuTh apryMEeHTHl JUIA
JI0Ka3aTeIbCTBa CBOMX YTBEP)KIACHUH, 3a/1aBaTh HapaMeTpPhl U KPUTEPUU
peleHus;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337auyd B 0OPa30BaTEIbHOMN
JesITeIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;
yMETh NEPEHOCUTh 3HaHHWS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, IPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nundopmanmeii:

BJIa/I€Th HABBIKAMU NOJy4eHUSI UHPOpMALMK (PU3HUECKOTO COACPKAHUS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIATH IIOUCK,
aHalln3, CHCTEMAaTU3allMI0 M UHTEPIpeTalnio MHPOPMAIUU pa3INuHbIX
BUJIOB U (DOpM IpeCTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MHPOpMALUH;

UCIIOJIBb30BaTh CPEACTBA MH(POPMALMOHHBIX W  KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  PCIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3aIlMOHHBIX 33Jad C COONIOIGHHEM TpPeOOBAHUN 3PrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MPAaBOBBIX H
TUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3NYECKOTO COAEPKAHMsI B pa3iIMYHbIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpPMALMU M UEJIEeBOH ayAUTOPHUH, BBHIOMpAsS
ONTUMAJTIBbHYIO (POPMY IIPECTaBICHHS U BU3YyaIU3aIUU.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eliCTBHA:



OCYLIECTBIATh OOLIEHHME HAa YypokKax (U3UKM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W CMsryaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOXO TOUYKY 3PEHHUs C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHHOM U UHAUBUIYAJIbHON
paboThI;

BbIOMpaTh TEMATHUKYy U METOJAbI COBMECTHBIX JACHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBAaTH U
KOOPJIMHUPOBATh JCUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJIATH ILJIAH
JEHCTBHM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJIOI0 Y4aCTHHUKA KOMaHIbl B
o0l pe3ysibTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaJIaraTh - HOBbIE IIPOEKTHI, OLEHUBATh HIEH C IO3ULHUH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh NO3HABATENIbHYIO IEATEIBHOCT B 00JaCTH
($U3MKN U aCTPOHOMUHU, BBISBIATE MPOOJIEMBI, CTABUTHh U (OPMYITUPOBATH
COOCTBEHHBIE 33]1a4U;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PEIICHHUS] PaCYETHBIX M KAaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOW pabOoThl ¢ y4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEAMOUTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpATh paMKi y4eOHOTo MpeaMeTa Ha OCHOBE JINYHBIX IPEANOYTEeHU;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (HOPMUPOBAHUIO M TPOSABICHHUIO J3PYIUIMH B 00JacTH
(U3UKH, MOCTOSHHO TOBBIIATH CBOW OOpPa30BaTENbHBIA M KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIL, MOIUOHAJIbHbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CUTYAIlUAM, BHOCUTH KOPPCKTUBBI B ACATCIIbBHOCTD,
OLOCHUBATDH COOTBETCTBHUEC PE3YJILTATOB LICIIAM,



BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

UCITOJIB30BATh MPUEMBI pedIICKCUU JIJISl OIEHKH CUTYaIlNH, BELIOOpa BEPHOTO
pelIeHus;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M APryMEHTBl JPYIUMX MPU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MPU aHAJIU3E PE3YJbTaTOB
JICSTCIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce nocTmkeHHsT TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpPOBHS CpeIHEro oOmiero oOpa3oBaHus Yy OOydaroumuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoaararonmii
c(hOpMUPOBAHHOCTE:
e CaMOCO3HaHHA,  BKIIOYAIOMIET0  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSHUE, BUICTh HAMPABICHUS PA3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHWE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIOYAIOIICH CTPEMIIEHHE K JOCTHKEHUIO LIeTTN
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXO/S U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATH €ro TMpPU OCYHICCTBICHUU OOLICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTH ~ BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC M
paspemaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o0yuenus B 10 knacce npeAMeTHbIE Pe3yabTaThl HA YIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:



NOHMUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKON, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OIHUCATEIbHOM, CHUCTEMATH3UPYIOMICH, OOBSICHUTEIHLHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (DU3MKU U TEPMOIAMHAMHUKH, POJIb (PU3NYECKON TEOpUHU B
dbopMHUpOBaHUU MPEACTABICHUIN O (PU3NUECKON KapTUHE MUPA;

pasnuvaTh yCIOBUS MPUMEHUMOCTH MOJIEEeH (U3HIECKUX TEIl U MPOIECCOB
(stB7IEHMIT): WHEpIMANIbHAsT CHCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepuagbHas TOYKa, PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOTHOE IMaJeHUE,
abcoJIfoTHO yripyras jaedopmaiys, aOCONIOTHO YNpyroe U abCOTIOTHO
HEYNpyroe CTOJKHOBEHHS, MOJEIU Ta3a, >KUJKOCTH U  TBEPIOrO
(KpUCTAIITUYECKOTO) TeJa, UAeaTbHBIA Ta3, TOYCHUHBIN 3apsi, OJTHOPOTHOE
AIIEKTPUUECKOE TOJIE;

paznuyath yCioOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, MTOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh W OOBICHITH MEXAaHWYECKHUE TIPOIECCHl W  SBIICHHS,
WCITIOJIb3YsI OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKHU (OTHOCUTEITHLHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJTbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanus [anunes uisi CKOpPOCTH M TMEepeMeleHUs,
3aKkOHBl HBIOTOHA, TPUHIMI  OTHOCUTENBHOCTH [ amuies, 3aKoH
BCEMHUPHOTO TATOTCHHS, 3aKOHBL COXPAHEHUS MMITYJIhCAa U MEXaHUYECKON
DHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHWYECKOW JHEPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO . Tejia), MPU OSTOM HUCIOJIb30BATh
MaTEeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: TMpeoOpa3oBaHuil ["amunes, BTOPOro M TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXPAaHEHHUS HMMILYJIbca M MEXaHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAJIM3UPOBAaTh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SBACHUS, UCIIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIEKyIsApHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEAIbHOrO Tra3za €O  CpelHel
KUHETHYECKOW JHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUCHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPATypbl BEIeCTBA CO CpEIHEW KHHETUYECKON
SHEPruer TEmIOBOro JBUXKEHHUS €r0 YaCTHll, CBSA3b JABJICHUS UJI€aJTbHOTO
raza C KOHLEHTpalMel MOJIEKyl W €ro TeMIlepaTypod, ypaBHEHHE
MenneneeBa—Kianepona, TepBblM 3aKOH TEPMOIAMHAMMKH, 3aKOH
COXpaHEHUsI SHEPTHH B TEIUIOBBIX MPOIIECCaxX), MPU 3TOM HCIOJIH30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHANIM3UPOBaTh M OOBSACHATH DJEKTPUUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOJMHAMHUKU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsina, 3aKOH Kynona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, IMPUHLMI CYIEPIO3UIUN JIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOLIEHHWA: 3aKOHbI OMa uId ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPHUYECKOW wenu, 3akoH Jlxoyisa—JleHua,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBICHUSA, HUCIOJIb3YS BEJIUYUHBI:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHUJIbL, JaBJIEHUE, TOTEHMAIbHAS SHEPTUsl, KHHETUYECKasl SHEPTUs,
MEXaHUYeCKasl SHEeprus, padoTa CUIIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUjla TSDKECTH, CUJa YIOPYrOCTH, CHJIA TpPEHUS, MOIIHOCTb, JHEPTrus
B3aMMO/ICHCTBUS TeJla ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, YHEPTHS YIIPYTron
nedopmaluy Npy>KUHbI, KOJUYECTBO TEILJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOAWHAMUKE, BHYTPEHHSS OSHEPrusi HUACAIBLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaTbHOTO ra3a, OTHOCUTENIbHAS BIaKHOCTD
Bo3ayxa, KIIJ[ naeanbHOro TEmIOBOrO JBUTATEINS; 3JIEKTPUUYECKOE IIOJIE,
HaIpsKEHHOCTh AJIEKTPUYECKOTO MOJIs, HANPSHKEHHOCTD MOJII TOYEYHOIO
3apsiia WIM 3apsKEHHOTO 1Iapa B BAKyyM€ M B IMDJICKTPHUKE, ITOTEHIIMAI
AIEKTPOCTATUYECKOTO I0JIsA, Pa3HOCTh MOTEHUMAJIOB, JJIEKTPOIBHKYILAS
CUJIa, CHJIa TOKA, HANPsUKEHUE, MOLTHOCTh TOKA, AJIEKTpUYECKas EMKOCTD
IJIOCKOIO  KOHJIEHCATOpa,  CONPOTHMBICHHME  y4yacTKa  LeNu ¢
MOCJIEA0BATENBHBIM U MAPAIJIENbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAHHUS -~ (DU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWIKEHHME YacTHUI][ BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE MBIWXeHHE, Auddy3us, UcHapeHue,
KUIIEHUE W KOHJCHCALIMS, TIJIABJICHUE U KPUCTAIUIN3ALMs, HAIIPaBIEHHOCTh
TEIJIONEePENauH, MIEKTPU3ALUs TeJ, S3KBUIIOTEHINAIbHOCTh MOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA,

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIUYHUHBI OT
JIPYroM ¢ UCIIOJIB30BAHUEM MPSAMBIX H3MEPEHH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYUH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCIIEIOBAHUS;



IPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (QHU3MUECKUX BEIUYMH, IMPH STOM
BBIOMPATh ONTUMAJIbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIIOTHBIC U
OTHOCHUTEJIbHBIEC MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJyYeHHbIE pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHON
TUIIOTE3bI;

cobmro1aTh IpaBuiIa 0€30MacHOTO TPy/Aa P MPOBEIACHUH HCCIICIOBAHUN B
pamMkax  y4yeOHOro  OSKCIepUMEHTa, MpPaKTUKyMa H  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaToOpHOTo 000pyI0BaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
(u3nyeckoil MOJENbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJENH, OTBEYAIOIIeH TpeOoBaHUSAM 3a/ayw,
IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3UYECKUX
TEOPH MPU HUCIOIb30BAHUU MAaTEMAaTHMYECKHX METO/OB peIIeHus 3a/ad,
IPOBOJIUTH PAcUEThl HA OCHOBAaHMM UMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PELICHUSI C YUETOM MOITYYESHHBIX
pe3ybTaToB;

pemaTh KauyeCTBEHHBIC 3ajauu, TpeOyrolue MPUMEHEHUS 3HAHUU U3
pa3HbIX pa3/eioB Kypca (GU3MKU, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTruX
IPEIMETOB €CTECTBEHHO-HAYYHOIO0 IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKIeHUI C ONOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCMOJIb30BAaTh TEOPETHUECKUE 3HAHUSA ISl OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB pabOTHl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTHUECKHUX MPOIIECCOB;

IPUBOJUTH TPUMEPHI BKIIaJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U ITPOM3BOICTBEHHOMN
JESITEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PalliOHATIEHOM
HIPUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCMOJIb30BAHUU JIOCTHKEHHNA
HayKd ¥ TEXHOJIOTUH [UIs JalbHEMIIero pa3BUTHS YeOBEYECKOTO
00I11eCTBA;

OPUMEHATh pa3iNyHble CIOcOObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJIEp)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE



TEXHOJIOTUM JUIsl TIOMCKA, NEpPepadOTKM M MpEeAbsBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIMKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHdopMaIuy, TMOTYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aemMyr0  HMHQOpPMAIMIO W  OLICEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIIATH OpraHu3allOHHbIE U NIO3HABATEIIbHBIE YMEHUS
CaMOCTOSITEJIbHOTO MPUOOPETEHHS HOBBIX 3HAHU B MPOIIECCE BHIMOIHEHUS
NPOEKTHBIX U Y4eOHO-HCCIeI0BATENbCKUX PaldoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3IHYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBLHO PACIPEACNISTh 1€ATebHOCTh
B HECTaHAAPTHBIX CHUTYyalMsX, aJICKBATHO OLIEHUBATh BKJIAJ KaXJOTO M3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTpruBaeMoil mpoOIeMbl;

NPOSABIATH MOTUBALUIO K OyayIiel mpodeccuoHanbHOM AesITeIbHOCTU IO
CHENUATIbHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.

K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3yabTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

INOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMYECKOH, COLIMAaTIbHON
U 3TUYECKOHN cdepax IeATeIbHOCTU YEJIOBEKA, pOJib U MECTO (PU3UKU B
COBPEMEHHOM HAy4YHOU KAPTUHE MUPA, POJIb ACTPOHOMHH B IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa U JajbHEHIIEM HAay4YHO-TEXHHUYECKOM PA3BUTHH,
3HaYCHHE OIUCATENIbHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTEILHOU H
IPOrHOCTUYECKOW (PYHKIMH (PU3MYECKOW TEOpUH — DJIEKTPOAMHAMUKH,
CHEMAJIbHOM TEOpPUM OTHOCUTENBHOCTH, KBAaHTOBOM (DU3MKH, PpOJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUM TMPEACTABICHUN O (PU3MUecKon
KapTHHE MHpa, MECTO (PHU3UYECKOW KapTUHbI MHpa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHNN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUIT): OTHOPOAHOE AIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJI,
rapMOHHYECKHE KOJeOaHMs, MAaTeMaTH4YEeCKHUl MAasTHUK, UIACaTIbHBINA
IPYKUHHBII MAasiITHUK, rapMOHHUYECKHE BOJIHBI, uJcaIbHbIN
K0JIe0aTENIbHBIN KOHTYD, TOHKas JIMH3a, MOJIEIEN aTOMa, aTOMHOTO si7pa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPOMArHUTHBIE IPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHHS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS



AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOMW, 1paBwio Jlenna, cBa3p  DJC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM UENU CO CKOPOCTHIO
M3MEHEHHUSI CUJIbI TOKA, MOCTYJIAThI CIIEIIUATIbHON TEOPUU OTHOCUTEILHOCTH
OWHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS], UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (pusuku  (ypaBHeHHWe  DWHINTEWHA  JJIs
dboTordexTa, mepBIi 1 BTOPOU MOCTYNAThl bopa, MPUHITAIT COOTHOIIICHUS
HeomnpeaenénHocrel ['eiseHOepra, 3aKOHBI COXPAHEHHUS 3apA0BOTO H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIMIX, 3aKOH PATUOAKTUBHOIO
pacmana);

ONKCHIBaTh (PU3NYECKHE TMPOIECChl W SIBICHUSA, HUCIOJIb3YsS BEJIUYUHBI:
HaIPKEHHOCTh JIEKTPUUYECKOTO MOJIs, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJisi, Pa3HOCTh IMOTEHLUUAJIOB, JJICKTPOABWKYILAS CUJA, HHAYKIHUA
MAarHMTHOIO TMOJSl, MarHUTHBIM IOTOK, cuia Awmrepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUI UMITYJIbC, TIOJIHASl SHEPT U, SHEPTUS
MTOKOST CBOOOTHOW YaCTHIIBI, SHEPTHUS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsi siApa, SHEPIUsl CBSI3U AJIpa;

OOBACHATH  OCOOEHHOCTH = MpPOTEKaHUs  (U3MYECKUX  SIBICHHIL:
AIIEKTPOMArHUTHAS UHIYKIUS, CAMOUHIYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmus, JIUCIEPCHUs, TOJHOE BHYTPEHHEE OTpaKEHUE,
doTornextpuueckuii 3pdekt (hoTorddexr), annda- u 6eTa-pacnast aep,
ramMmMma-u3ydeHue saep, Gu3ndecKkue MPUHITUIBI CIIEKTPaTLHOTO aHAIi3a U
paboThI J1a3epa;

ONPEACIIATh HANPABICHUE WHAYKUWM MArHUTHOTO IIOJSl MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHHE, CO3/IaBaeMO€e TUIOCKUM 3€PKaoM, TOHKOW JIMH30M,
Y PaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE IMOHATHUS, TEOPUU U
3aKOHBI Uil aHaiu3a M OOBSICHEHUS  (PU3MUECKHX IPOLIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEXIaJIaKTUYECKOU
cpene; NBIKEHUSI HEOSCHBIX T, SBOJIIONHHY 3BE31 U BeeneHHoit;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTH
¢usznyeckux BEMMYUH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  HM3MEpPEHM, JieJlaThb  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (QHU3MUECKUX BEIUYMH, IMPH STOM
BBIOMPATh ONTUMAJIbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIIOTHBIC U
OTHOCHUTEJIbHBIEC MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJyYeHHbIE pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHON
TUIIOTE3bI;

OIHCHIBATh METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmro1aTh IpaBuiIa 0€30MacHOTO TPYy/Aa P MPOBEIACHUH HCCIICIOBAHUN B
pamMkax  y4yeOHOro  OSKCIepUMEHTa, MpakKTUKyMa H  y4eOHo-
UCCIIEIOBATENIbCKOM W TMPOEKTHOM JESITeIbHOCTH C HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOICTB U JIaOOpaToOpHOTo 000y I0BaHUS;

pemars pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢usuygecKoil MOJENpl0: HAa OCHOBAaHMM aHajiW3a YCJIOBHS BBIOMPATH
¢u3nueckue MoAENIH, OTBEYAIOIIUMEe TPEeOOBAHUSAM 3a/auyd, MPUMEHATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3UUYECKUX TEOpUi
OpyY HUCHOJBb30BAHMM MATEeMAaTHYECKUX METOJOB pEUIeHHS 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PELICHUSI C YUYETOM MOITYYESHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHBbIE 3ajaud, TpeOyolue MPUMEHEHUs 3HAHUU U3
pa3HBIX pa3aesioB Kypca (PU3MKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIECHUI C ONOPOM Ha M3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCMOJIb30BAaTh TEOPETHUECKUE 3HAHWA 11 OOBSCHEHHS OCHOBHBIX
IPUHILIUIIOB paOOTHI U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHUECKHUX MPOIIECCOB;

IPUBOAUTH IPUMEPHI BKJIAZIa POCCUUCKUX U 3apYOCIKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEro MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUSL OBITOBOI U MPOMU3BOJACTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOIECCaMU, C
HO3ULUN HKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIEHOM
IPUPOAOIOIL30BaHUM, @ TAKXKE PasyMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HAyKM M TEXHOJOTMH JUIs JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNydHble CocoObl paboThl ¢ MHPOpMAIHEH (PUINIECKOTO
COJECpX aHUA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX



TE€XHOJIOTU, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, NEpPepadOTKM M MpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOpPMAIMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHOpMAIUK, TOMYYEHHON W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAIM3UpOBaTh  MOJIy4aemMylro  HMHQOpPMAIMIO W  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIOLIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJIKM3a UCTOYHMKA UH(POPMALINH;

e MPOSABISATH OpraHU3alMOHHBIE U MIO3HABATEJIbHbBIE yMEHUS
CaMOCTOSITEJIbHOTO MPUOOPETEHHS HOBBIX 3HAHU B MPOIIECCE BHIMOTHEHUS
IPOEKTHBIX U Y4eOHO-HCCIE0BATENbCKUX PaldoT;

e paboTaTh B TPYyNIE€ C MCIOJHEHHWEM paA3JIMYHBIX COLHUAJIBHBIX POJIEH,
IUIAaHUPOBATH PA0O0Ty TPYMIbI, PALMOHAILHO PACIPEACNTh 1€ATebHOCTh
B HECTAHJAPTHBIX CUTYalMsSIX, aJ€KBATHO OLEHWBATH BKJAJ Ka)XIOro W3
YYaCTHUKOB TPYMIIbI B pELICHUE paccCMaTpUBaeMOil poOIeMbl;

OPOSIBJISITh  MOTHUBAIMIO K Oyayniedl npodeccuoHaIbHOM JIeATeNbHOCTH 10
CHEHHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

TemaTuueckoe MIaHUPOBAaHNE COCTABJICHO C YU€TOM IIEJIEBBIX IPHOPUTETOB
BOCIIUTATENIHLHOIO acleKTa IIKOJIBHOTO ypoka, chopmynupoBanHbiXx B [Iporpamme
Bocriutanust MBOY COILL ¢ YUOIT Ne 51 r. Kuposa:

* MO0y /IeHrnEe 00yUaIoIUXCsl COOJII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIIICHUS
CO CBEPCTHUKAMH U MEIarOTHYECKUMHI PAaOOTHUKAMHU, COOTBETCTBYIOIINE YKIIA Ty
o011eoOpa3oBaTeIbHOI OpraHu3alny, YCTAaHOBICHUE U MOIJICPKKY
n00poxenaTenbHON aTMochepsl;

*[IPUBJICYEHNE BHUMAHWS O0yUJaIOINXCS K IICHHOCTHOMY aCTIEKTy U3y4aeMbIX Ha
ypOKax MpeAMETOB, ABJICHUIA U COOBITUN, MHUIIMUPOBAHUE OOCYKICHUI,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOILEHHUS K
W3Y4aeMBbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u
Konrpoabusie IIpakrnyeckne (uudposbie)
n/n  TeM MPOrpaMMbI Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
Paznea 1. HAYYHBIV METO/I IO3HAHUSA ITPUPOIbI
11 Hayunblii MeTOA MO3HAHUS 6 bubmmorexa HOK
' HIPUPOJIBI https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K 1 1
MHEMATHRA \ https://m.edsoo.ru/f16b68d7
bu6moreka IJOK
2.2 10
Huranuica https://m.edsoo.ru/f16b68d7
bu6moreka IJOK
2.3 C & 5 1
TATHRA TBEPAOTO Teia https://m.edsoo.ru/f16b68d7
bu6mmoreka IJOK
24 1 1
3aKOHbBI COXPaHEHUS] B MEXaHHKE 0 hitps://m.edsoo.ru/fl 6b68d7
Uroro no pazneny 35

Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA




OCHOBBI

3.1 MOJIEKYIISIPHOKHHE THYECKON 15 bubmorexa [IOK
' HERYIBP https://m.edsoo.ru/f1 6b68d7
TEOpHUH
39 Tepmonunamuka. TennoBbie 20 bu6mmoreka IJOK
' MAaIlIUHBI https://m.edsoo.ru/f16b68d7
313 ArperatHble COCTOSIHUSA 14 bubmmnorexa HOK
' BeliecTBa. MazoBbie MEPEXO/Ibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pazagen 4. 9JIEKTPOJIUMHAMMUKA
bu6mmoreka I{OK
4.1 D 24
JICKTPIHACCKOE HOTe https://m.edsoo.ru/f16b68d7
49 [ToCTOAHHBIN IEKTPUUECKUI 24 bubmoreka [JOK
' TOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3IUYHBIX cpeaax 6 bubmorexa [IOK
’ P e https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54

Pasznen 5. PUSUYECKUMN ITIPAKTUKYM

bubmuorexa [JOK
A ) 7 1 1
: N ° 6 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6 OK
PesepBHoe BpeMs 10 nobmoreka L1

https://m.edsoo.ru/f16b68d7




OBLIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME
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11 KITACC

Koaun4yecTBo yacon DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u
Konrpoabusie IIpakrunuyeckue (uu¢ppoBbie)
n/n TeM MPOrPaMMBbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bu6mmoreka IJOK
1.1 M 14
ATAITHOC MO https://m.eds00.ru/39859¢f1
1.2 DNEKTpOMArHUTHAS WHIYKITHS 13 1 Bubamorexa [IOK
' P b https://m.edsoo.ru/39859¢f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka IJOK
2.1 M 0 10
CXAHMHCCIHE ROACOAHIA https://m.eds00.ru/39859¢f1
)7 DJIEKTPOMArHUTHBIE 15 bubmoreka [JOK
' KOJIeOaHUs https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue u 10 | bubmoreka IIOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/39859ef1
bu6mmoreka IJOK
2.4 0] 25 1
Hd https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU




bubmmoreka IIOK

1 T
3 Ocroser CTO > https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopmyckynsapHo-BomHOBOM 15 bubmmoreka [IOK
) Iyalu3m https://m.eds00.1ru/39859%¢f1
bu6mmoreka IJOK
4.2 () 5
FsHKa aroMa https://m.edso0.ru/39859¢f1
43 du3uKa aTOMHOTO fA]Ipa U 5 bubmmoreka IIOK
' 3JIEMEHTAPHBIX YaCTHI] https://m.edso0.ru/39859¢f1
Uroro no pazneny 25

Paszpen 5. 93JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DJIeMEHThI ACTPOHOMUHU U 12 bubmuorexa [JOK
' acTpo(U3UKH https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12

Pazznen 6. PUSUYECKUN IPAKTUKYM

6.1

Pu3N4ECKUN MPAKTUKYM

16

16

bubmmoreka IIOK
https://m.edsoo0.ru/39859¢f1

Hroro o pazneny

16

Paszpen 7. OBOBIIAIOHIEE IIOBTOPEHHME




Cucremaruzanus u
0000111eHIE TPEAMETHOTO
COJICPKAHHUS U OIIbITa

7.1 esITEJIbHOCTHU 15 bubmorexa LOK
' 8 5 L https://m.edso00.ru/39859¢f1
PUOOPETEHHOTO TPH
n3yueHuu Kypca ¢puzuku 10 —
11 xmaccosn
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa HOK
P p https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME




