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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE CpEIHETO OOIIero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeabHOM Mporpammbl, mpejactaBieHHbx B OI'OC COO, a
TakKe ¢ y4€ToMm QenepanbHOi paboueit mporpammbl BocnuTanus W KoHnenmmn
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTeNIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ Depepanmu,  peaqu3yIOIMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOrPaMMBlI.

[Tporpamma mo (usuKe ompeenseT 00s13aTeIbHOE MTPEIMETHOE COJEpIKaHuE,
yCTaHaBIIMBAET PEKOMEHIYEMYIO IMOCIIEI0BATEILHOCTh U3YUEHHUSI TEM M pa3ieioB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO IMpolecca, BO3PACTHBIX OCOOCHHOCTEM  OOydaromuxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepKaHWUU, OOIIeh
cTpaTrermu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

N3yuenne kypca ¢u3MKH YriIyOJIEHHOTO YpPOBHS TMO3BOJISIET PEaln30BaTh
3aa4l MPOPECCHOHATBHON OpPUEHTAIlMH, HAMPABICHO HA CO3JaHUE YCIIOBHUM s
NPOSIBIICHUSI CBOMX HWHTEIUICKTyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJIKCHHsI 00pa3oBaHUSA B
OopraHM3anusax mnpodecCHOHaTBbHOr0 00pa3oBaHUS 1O Pa3jIUYHbIM  (PU3HKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATTEHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpenensiorcs IMIAHUPYEMbIE PpEe3yNbTaThl
OCBOCGHHS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS: JINYHOCTHBIE,
MeTanpeIMeTHble, TMpeaMeTHble (Ha  yrryOnénHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHus Ha
yIIyONIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/1€ATEILHOCTHBINA MOIXO/T.

[TporpamMma no (pu3mKe BKITIOYACT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3UKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;

coliepkanue yuebHoro npeamera « Du3nka» Mo rojgam o0ydeHus.

[IporpaMmma 1o ¢u3MKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX Pab0UYHMX IPOrpamMM.

[TporpaMmMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEIOCTABISAET BO3MOXKHOCTA IS peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJIXOJIOB K TMpemoAaBaHUi0 (U3UKK Ha YrIyOJNEHHOM YpOBHE MpPH YCIOBHHU
COXpaHEHHUs 00s3aTeILHON YaCTH COACPKAHMSI Kypca.



®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpENENuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IOJIyYEHHUS] HOBBIX MAaTEPHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. M3yueHue
($u3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MUpa oOydaromerocsi, B (pOpMUPOBaAaHUE YMEHHN NMPUMEHSTh HAy4YHBINA
METO/1 IO3HAHMSI TIPU BBITTOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpPEeTHETO 00IIero 00pa30BaHUs MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/lesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOM (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
IPEANOJAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTHMYECKHX
IIPUIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM palMOHAIBLHOTO IPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3nku peanusanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTo mporecca. s yrmyonéHHOTro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,



BKIIIOUAIONIETO (PpOHTANbHBIE YYCHHUYECKHE OIBITHl NP H3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padoThl U pabOThl MpaKTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3anud (PU3NYECKOrO0 TpakTHKyma. B mepBoMm ciydae
IPAaKTUKYyM MpoBoauTcs nubo B koHue 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOr0 IMOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. Btopoil cmocod — 3T0
UHTETpanus paboT MpakTHKymMa B CHCTEMY JIaOOpaTOPHBIX pPadOT, KOTOpPHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox pabotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIAaroBOi HHCTPYKIUH.

B nporpamme mo (¢u3Mke cucteMa YYEHHYECKOTO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT W MpaKTUKyMa MpelCTaBlICHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOIro
IUIAHUPOBAaHMUsSI U OCHalleHusi kabunera Qusuku. [Ipm sToM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSIMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEPEHHS, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEJIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHWE yAeNnseTCs PELICHUI0 PAacuETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJIEIbIO, TO3BOJISIONINE TPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfiena Kypca, Tak H
UHTETPUPYS MPUMEHEHNE 3HAHUM U3 Pa3HBIX pa3esoB. [ kauecTBEHHBIX 3ajau
IPUOPUTETOM SIBIISIIOTCA 3a7aHusi Ha OOBICHEHHE/TIpe/icKa3aHUue MPOTEKaHUs
(¢u3nyecKuX SBJICHUNA U MPOIIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BrIOOpa
bu3HYECKON MOAEIHN AJIs CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa30BaHUs TOJKEH M3Y4aThCs B yCIOBHUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOKHO OBITH HEOOXOIUMOE
1abopaTtopHoe O0OpYyIOBaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
bU3MKe YYEHHYECKHX OINBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MUHUMAIBHON JOCTAaTOYHOCTH U O0OECHeYMBAeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICIOBAaHMSI  U3Yy4aeMbIX SIBICHMM M  TIPOLECCOB, SMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
71a00paToOpHOrO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BH/JIE€ IIU(PPOBBIX 1a00paTOpU.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTpPEMJICHUS OO0y4arolmuMxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HUHTEIUIEKTyaJbHbBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHMS MaTepuu U (pyHAaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dbopMHUpOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UISCKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUM O BO3MOXHBIX  cepax  Oynymien
npo(hecCHOHANBHOM  EATENIbHOCTH, CBSI3aHHBIX C (PU3MKOM, TMOJATrOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTcsl peuleHueM CIeAYIOUIMX 3a1ad B
poLecce U3y4eHus Kypca GU3UKH Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUM 00 O0IMX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
3IIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(u3nYeCKUX SIBICHUN B MPUPOAEC M JUIsl NMPUHATUS MPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM KHU3HHU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOU
(¢u3nyecKol MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBLHOE CO3/IaHNE
¢u3nyecKkol Mopenu, aJeKBaTHOM YCIOBMSM 3aJadd, B TOM YHCIE 3ahad
MH)XKEHEPHOT'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLMUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBENCHUS
(¢u3nyeCKUX SKCIEPUMEHTOB, aHajiu3a MW HUHTepIpeTauuu UH(pOpMaluy,
OTpe/ieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesTENbHOCTH, CBI3aHHON
¢ (hU3UKOM.

O3HAaKOMJICHHWE C BeAyumumu By3amMu Camapckoil 00JacTh €CTECTBEHHO-
HAay4yHOM  HampaBJI€HHOCTH, TakuMu Kak CaMapCcKkuil  HalMOHAJIBHBIN
rccienoBareybckuil yaupepcuter umenn akagemuka C.I1. Koponésa, Camapckuii
rOCyJJapCTBEHHBIN TEXHUYECKUW YHUBEPCHUTET, U CaMapCKuil rocyaapCTBEHHbIN
MEJAarOru4eCKuii yHUBEPCHUTET.

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
VMHJIABUIYAJIBHOM oOpa3oBarenbHON TPAEeKTOPHH, CIOCOOCTBYIOLIEH
MOCJENYIOUEMY TPOPECCHOHAIBHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUHU C
WMHANBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

B cootBerctBun ¢ TpedboBanusmu DPI'OC COO yrinyOn€HHBIH YpPOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3oBaHusi BbIOMpaeTCd OOYYAIOIIMMUCA, IUIAHUPYIOMIMMU MPOJOJHKEHHE
o0pa30BaHMs MO CHEHATIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOoduIIs.

Ha uzyuenne puzuku (yriayOnEéHHBIM ypOBEHB) Ha YPOBHE CPEAHETr0 OOIIEro
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

dusuka — pyHnaMeHTanbHas HayKa o nmpupoje. HayuHslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npuponsl. Habmonenue u
AKCTIIEPUMEHT B (PU3HKE.

CnocoObl  u3mMepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE W LHU(POBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC TATYNKOBHIE CUCTEMBI).

[TorpemnoctTn  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TeNo, WAcaNbHAas KUAKOCTh, WACAIbHBIA Ta3, TOYEUHbIN
3apsan). ['unore3a. @U3nYECKUil 3aKOH, FPaHULBl €ro NpuMeHUMocTU. Dusndeckas
TEOPHs.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

W3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENHM MOCTOSHHOTO TOKa IpHU
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoMCTBO C HHGpoBoi jabopatopued no ¢usuke. [IpuMepsl u3MepeHus
(bU3HYEeCKUX BEJIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro IPOEKIMM HAa OCH CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIIbHON TOYKU OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe maneHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPJIMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U MX TpaPUKH.



KpuBonuneiitnoe nBmwkeHue. J[BwkeHue MaTepuaabHOW TOYKH  TIO
OKPY)KHOCTH. YTJIOBas W JIMHEHHas ckopocTh. llepuom m wactoTa oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JIBWKCHHWE CHApSIOB, IICTIHBIE, IecTepéHYaTtble W pPEeMEHHBIE Mepenayw,

ckopoctHbie  JuGTh.  CHneuuanbHOCTh  «OKCIUTyaTalusi  TPaHCHOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMILIEKCOB» MOHO mojyuuTsh B CamI'TV.
Hemoncmpauuu.

Mogenbs cuctembl OTCUETA, WILIIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npenebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBMKEHUH C UCTIOJIH30BAHUEM MEXaHN3MOB.

[Tagenue Ten B BO3AyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HabGnionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriI0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeW, TPaeKTOPHil, CKOPOCTEW IBUIKEHUS OJIHOTO U TOTO XKe
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LENbIO ONPEEICHUS MTHOBEHHOM
CKOPOCTH.

W3mepenne ycKOpeHHs MpU NPSIMOJIUHEHHOM PABHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBKEHUU.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue 1TU(PPOBOI 1TabopaTopun).

W3yyenue pABMKEeHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3yyeHue NBUXKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpamieHus KOHMYECKOT0 MasTHHKA
OT €ro napaMmeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTCYETA. [IpHHUIMAN
oTHocutenbHOCTH ["anmunes. HennepuuanbHble cucTeMbl OTCU€Ta (OIpeesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuMI cyneprno3uiuy CUll.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna tspKkecTd. 3aBUCHMOCTH YCKOPEHHsI CBOOOJHOTO MaJE€HUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckoid IMHUPOTHL. JIBUKEHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenusa. Cuna coOnpoTHUBIICHUS TNpPU JBUKEHUU Teja B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUSI.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: IMOIIIMITHUKM,
JNBU)KECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

«IIpoekTupoBaHre, NPOU3BOJACTBO M OKCIUIyaTalus pPakKeT U PaAKETHO-
KOCMMUYECKHX  KOMIUIEKCOB»  CHEUUAJbHOCTh  WHYKEHEP-NPOEKTHUPOBIIUK -
NHctutyT pakeTHo-KOcMHuuecKor TexHuku Caml'y.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenune aByX LWIMHAPOB WIM ILIAPOB PAa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEeHUE  pPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3Mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMA/ICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbYKEHUSI.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.



[IpoBepka ruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcCChI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUMX B MPYXKUHE U
pe3uHOBOM 00pasiie, OT ux JAehOpMaITHH.

W3y4yeHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN depes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus Mo BEJIMYMHE YIIIOBOTO Kod(duireHTa
3aBucumocty Fp(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUKEHNS IPy3a Ha BaJLy C TPDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe M BpaliaTteabHOE JBUKEHHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl.
CrnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, pelETYyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TEJA, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

MMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PaGota cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ padudaeckoe
npecTaBieHue paboThl CHIIBI.

MOILIHOCTD CHJIBL.



Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.

[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CWIIbL. lloTEeHUMaNbHAS DHEPTHUS.
[ToreHuuanbHast SHEPrust yrnpyro AeQopMUpOBaHHOUM MpyxuHbL. lloTeHnmanbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Ioje. lloreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIe€ OJHOPOJHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TPEThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
NEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NTPU CBOOOTHOM TIaICHHH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepeHne nMmyJiibea Teiia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBHHU.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON HEPTUU MPYKUHBI ¢ PaOOTOM CUJITBI
TPEHUSI.

Omnpenenenve pabOTHl CUJIBI TPEHHUS TMPH JABIKEHUU Tella MO HAKIOHHOW
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka u TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnyeckon Tteopun (MKT), ux
ombiTHOE oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Moneinn CTpOeHHs Tra3oB,



KUIKOCTEH M TBEPABIX Tl M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozened. Macca u pasMepsl MoJekyn (aromoB). KonmuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

Mopens uieanbHOro ra3a B MOJIEKYJAPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M3ompoiiecchl B
UJCATPHOM Ta3e C TMIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IIpE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsA3pb  MEXIy JIaBJIE€HUEM M  CPEIHEM  KUHETHUYECKOM  DHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHHUS MOJEKYJ HJICAIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUel MOCTYNaTEIbHOrO TEMIOBOTO IBUKEHHUS €€ YaCTHLL.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
0apoMeTp, MoTy4eHre HaHOMAaTEePHAJIOB.

[loaroroBka cmenuaaucTOB B OOJACTU HCCIEAOBAHUM, MOJEIMPOBAHMUS,
MPOCKTUPOBAHMS, CO3/IaHHWS HAHOMATEPHAIOB PA3IUYHOrO (PYHKIIMOHAIBHOTO
Ha3HaueHuss B (CamMapCKOM HalMOHAJIBHOM HCCIIEIOBATEIbCKOM YHUBEPCUTETE
umenu akanemuka C.I1. Koponesa.

Hemoncmpauyuu.

Mopenu ABMKEHHS YacTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchbio peaibHOro O6pOyHOBCKOTO JIBUKEHUS.

Huddysus KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Monenu KpucTauinyeCKuX pemeToK.

HabGmronenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKMUKYM.

HccnenoBanre Tmporecca YCTAaHOBJIIEHUSI TEIUIOBOTO PABHOBECUS IMIPU
TeII000MeHEe MEXKTy TOpsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOrO Tpolecca (PEKOMEHIOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTropun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSL COCTOSHHUSL.



Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMMYECKON CUCTEMBI KaK CPEIHHUE 3HAYCHHUs BEJIUYMUH, ONMMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwanmo TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAS — peJlaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp wuaeasbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHue MenpaeneeBa—KianepoHna u BbIpaX€HHE JUIsi BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHIL, BEICOKHE
TeMInepaTypbl. BeipaxxeHue 11l BHYTPEHHEW SHEPTrUd OJHOATOMHOTO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemenrtapHas paboTa B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npoIiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJMHAMHUYECKOW  cucTeMbl 0e3 coBepiieHus paborel.  KonBekius,
TEILUIONIPOBOAHOCTD, U3JIy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TormBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenaye. Ilonstue 006
annabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsl  BHYTPEHHEH  SHepruu
TEPMOJMHAMHYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKM ISl PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3a1JaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAVMHAMUYECKOM CHUCTEMBI NPOXOIMUT
eIMHCTBEHHAS aanadbara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO MEpeaTh TEIIOTy OT 0ojee XOJO0IHOTO Tela K 0ojee HarpeTtoMy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunnumnsl geicteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUTrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBbI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: XOJIOAUIIBbHUK,
KOHAMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN [BUTATENH, MapoBas TypOWHA,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3aUUs «TEILIOBBIX» OTXOIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs



BBIPAOOTKU «TEIJIOBOM» M 3JeKTpodHepruu. [Ipodeccus WHKEHEep XOJIOAWIBHOIO
o0opynoBaHus: mporpammel oopazoBanus B Camapckom yHusepcurere Koponena

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadbaTtudecKoM pacIiupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATEEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBSA3M DHEPTHUU MEKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATIEHUS KUTKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. @azosvie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

Hacebiliennsle W HeHachllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTH
0T 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaium3auus. YJIEJbHAas TEIJIOTAa IUIABICHUS.
CyOnumarusi.

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

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIUpeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

YpaBHeHue TerioBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipusie siBnenus. J[aBineHue noa MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Jlemoncmpayuu.



TemnnoBoe pacmpeHue.

CBoIICTBa HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJIECHUMU.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUs.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBRA.

Bunawr nepopmarmii.

HaGmronenune manbix aedopmarimii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MOMEIIECHUH.

N3mepenne kodpduiimenTa moBEpPXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH Jepopmanuu  pe3sMHOBOro obOpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3alus Tea W e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Bupaa
ANEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, [HMAJIEKTPUKH U  MOJYIPOBOJAHUKH.
DneMeHTapHbId BIEKTPUUECKUNA 3apsii. 3aKOH COXPaHEHHUs SJIEKTPUUYECKOTO
3apsna.

B3aunmopneiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DIeKTpudecKoe nojie. Ero AeicTBUE Ha IEKTPUUYECKUE 3aPsi]Ib.

Hanpsok€aHocTh  anekTpudeckoro  mosis.  [IpoOHwiit  3apsa. Jlunuwm
HaMpPsHKEHHOCTH 3JIEKTPUUECKOTo 1Mojsi. OHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOrO MOojds. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. lloTeHnumanbHass >HEprust 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHUMaN 3NEKTPOCTATUYECKOrO NO0JIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOro ToJisl (Kak OJHOPOJHOTO, TaK U
HEOHOPOIHOTO).

[IpyHIMT CyNIEpIO3ULNN ITIEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
PAaBHOMEPHO 3apsuKeHHOro 1Mo o0bEémy miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckOHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HaAOpsHKEHHOCTH JTUX TMOJIeH U
ADKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPSI0B.

JusnexTpuku B DJEKTPOCTATHYECKOM ToJIe. Jwusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe cOeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrxKeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MIACTUH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpONUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsnKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TET.

HabGmronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIy4EHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.



VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akod OMa J1sl ydacTKa [EMu.

DnexkTpudeckoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBI U IUIOHAJU TMOMEPEYHOr0 CEUYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOIHOCTh 3JNEKTPUYECKOr0 TOKa. TemioBasi MOIIHOCTb, BbleiisgemMasi Ha
pe3ucrope.

OJIC um BHYTpEHHEE COINPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJMHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enr. MOIIHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

CneunanbHocTh — « Crangaptuzamuss U MmeTposorus».- Camapckuit
rOCyJ1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET.
Jlemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IUIOLIAM TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHUS IIPU TTOCTOSIHHOM
HaIpsKCHUH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
U OLICHKA BHYTPEHHETO CONPOTUBIICHHUSI.

Cnioco0Obl coenMHeHus1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBaHre CMEIIAaHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbL TOKa OT HAMpsOKEHUSI IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne DJIC u BHyTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA.



HccnenoBanne 3aBucumMoctd J/[C ranpBaHMYECKOrO 3JEMEHTa OT BPEMEHHU
IIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAA
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
oJTynpoBOIHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS ITUCCOILMALIMS.
DnekTpoau3. 3akoHbl Dapajaes s AIEKTPOJIn3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSATENBHOTO pa3psiaa. Momuus. [lnazma.

TexHHUYeCcKue YCTPONCTBA M MPAKTHUYECKOE NPHUMEHEHHE: Ta30pa3psiIHbIE
JaMIIbI, JJICKTPOHHO-TTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3ucTop, (GOTOAMOMA, CBETOAMOJ, TallbBaHUKa, padUHUpOBAHUE MEAH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXa.

CpaBHEHHE NPOBOAUMOCTH METAUIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGmrogenue snektposnnsa.

N3mepeHune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DU3NYEeCKHI PAKTHUKYM.

Crioco6b1 u3Mepenus (pU3NIECKUX BETUYHH C MCIOJIH30BAHUEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJTFOTHBIE U OTHOCUTEJIBHBIEC MTOTPEITHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.



IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bU3nYeCKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdoT,
ONMCAaHHBIX B  TEMATUYECKUX  pa3fenax «YUYEHUYECKHH  JKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule noHaAmMuU, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3MYECcKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboia, runepobona, ux rpaguKu U cBoMcTBa. TpUroHOMETpHUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BeKkTophl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAlOLIEH Cpenbl,
yTUiIu3aluusa OHOOPraHMYEeCKOro TOIUIMBAa JUIS BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSKEHUE U KAIWJUISIPHBIE SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B )KUBOW MPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHWE HaHOMAaTepHallOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN M Ia30B, JKUJIKHE KPUCTAILIBL, SJEKTPUUECKUE
CBOMCTBA METAJIOB, YJIEKTPOJIUTHYECKAS TUCCOLMALMs, TaJlbBaHUKA, JJIIEKTPOHHAs
MHUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHNe JBIKCHUN C WCIIOJH30BAHUEM MEXaHU3MOB,
Y4E€T CYXOr0 U IKUJIKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLIHH
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), MUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATEb BHYTPEHHEIO
Cropanusi, mapoBasi TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
NOJIyYEHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE€ HAaHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
razopazpsaHble JaMIIbl, IOIYIIPOBOJIHUKOBBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JnekrpoanHamMuka.
Tema 4. Maznummnoe noae.



B3anmopneiicTBUEe TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHUTHOM wuWHAYKUMU. [IpuHoun cyneprno3uiuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHIYKLMH.

MaruutHoe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICeHUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOAYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenna.

MarnautHoe noJie B BemecTse. DeppoMarHeTuky, napa- i JMaMarHeTUKH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOW MHIYKIIMU TOJISI JNIMHHOTO MPSIMOTO MMPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJSI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE MU3MEPEHHUs CUIIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
uHaykuuu. OJIC uHaykuuu. 3aKOH AJIEKTPOMArHUTHOM uHHAYKIMM PDapanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJC wHAyKUMM B NPOBOJHUKE, ABWKYIIEMCA B OJHOPOJHOM MArHUTHOM
oJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylmka HMHAYKTMBHOCTM B LENM ITOCTOSIHHOTIO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIHH.



DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECCHl: MHAYKLIHUOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumMoctd IDJIC HMHAYKOUMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne cCaMOMHIYKIIHUH.

UccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHUH.

Onpenenenne HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIAH.

COopka MOJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebatenbnas cuctema. CBOOOAHBIE KOJICOAHMUS.

["apmonnueckue koneOanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMHUCAHHE.
DHEepreTuYecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXAaHWYECKON sHepruu). BriBoa
JUHAMUYECKOI0 OMUCAHUsI FTApPMOHUYECKUX KOJIeOAaHUM U3 UX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONIMCAaHMUS.

Amrutyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYIbl KOJ€OAHUN HCXOIHOM
BEJTUYMHBI C aMITUTYyIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepron u yactora kKojeOanuid. Ilepumon ManmbiX CBOOOJHBIX KOJICOAHMI
MaTeMaTuyeckoro MasdtHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyXkneHHble Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOILECCH: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.



HabGnronenue He3aBUCUMOCTH NIEPUOJIa MANIbIX KOJIeOAaHUU Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KojaeO0aHU 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJIEOaHUM OT CONMPOTUBIICHUS.

HccnenoBanne koneOaHWW Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHus NpeACTaBIeHUN 00 UAcaIbHON MOJEININ MPY>KUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmonenue pezoHanca.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TeNa B X0/I€ KOJIEOaHU Ha YyIIPYTrOM MOJABECE.

W3y4yeHue nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUH B MPY>KMHHOM MAasITHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIMUX KOJIEOaHUI.

HccnenoBanuie BRIHY X ACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomacHummnbple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aTyxaroniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxneHHbIe
3IIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUs MpU Pa3IudHOM ¢dopme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CuHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B LIEMU CUHYCOMJAIBHOTO MEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

WUneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpediaeHue
AIIEKTPUYECKOUN SHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUHU B TIOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: IIEKTPUUYECKHIM
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTPOIEpeaay.

Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.



3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop HE3aTyXarOMIKX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LIENH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1ocCienoBaTENbHOM COSOWHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanue padoThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE GOIHDL.

MexaHnueckne BOJHBI, YCIOBUS HUX pacnpocTpaHeHusd. llomepeunsle u
NPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMieHHe, MHTephepeHlHs u
U paKims.

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanyss BEKTOPOB B JIEKTPOMarHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Koneobmomeecs Teno Kak MCTOYHHK 3BYKa.



3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGmronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJeOaHU.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIEHUE, MOSIpU3alus, AUPPaKius, UHTEpPEepeHIus.

Oo6napyxeHue nHHPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
wiockoM 3epkaie. Cepuyeckue 3epkana.

[Tpenomnienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTHI
CBETAa M COOTHOILICHHE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXHBIN cocTaB 0Oenoro cpera.
[{BeT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbli yron MmojJHOTO BHYTPEHHETO
OTPAKECHMUSI.

Cobuparoniie u pacceuBarome JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa nyda, MPOLICANIETO JWH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUI TOYKM U OTpe3Ka MpsIMOM B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON



KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepsl KinaccuyecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: OYKH, JIyma,
nepucKon, QoroamnmapaTr, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUs CBETA.

HaOnronenue nosiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenue n1BeToB TOHKUX TIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HaOmronenue nonsipuzannu CBeTa.

[IpuMeHeHnE NONSIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenure nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[TonyyeHnue n300pakeHusl B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U MoJsipu3aluy CBETa.

M3ydeHne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTEpPEPEHITNH JIA3EePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmronenue aucnepcum.

Hab6mronenue u uccnenoBanve qupakiimOHHOTO CIIEKTPa.

H3mepeHnune IiMHbI CBETOBOUM BOJIHBI.



[Tonydyenue criekTpa U3Iy4YEHUs] CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIleIMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. [IpeoGpaszoBanust  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMIYJIHCOM PEIIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHII.

YyeHn4eckuii SKCIIEpUMEHT, JTabopaTOpHbIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TermioBOE M3IydYeHHUE (M3TydeHHE aOCOTIOTHO YEPHOTO TEa).
3akou cmenieHud Buna. ' unore3a [inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHEHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» porosaddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxarollyr mnoBepxHocTh). OmbiTel I1. H.
JleOenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /Inuna Bonnsl ne bpounns u
pasMepbl 00JacTH JIOKIM3AIUU JBWXKYIIEWCS dacTuilbl. KopmycKyspHO-
BOJIHOBOM Jyanu3Mm. /{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHL: CIEKTPOMETD,
dboTosnemenT, (HOTOMATYNK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.

Hccnenoanrie  3aBUCHUMOCTH  COMPOTHUBJIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.



CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHOM [Inanka Ha ocHOBe uccienoBanus Gporoddpdexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. Quzuka amoma.

OneITEl IO HCCIEAOBAaHUIO CTpPOeHUs aroMma. IlmaHerapHas Mozenbp aTtoma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomnienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOU.

Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOnronenue nuHeyaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHULL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTostHHON PunOepra.

Tema 3. Duszuka amomHo20 A0pa U INeMEeHmMAPHBIX YACHUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['amma-n3nyuyeHue.

3akOH pPaJuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBOIICTBa MOHHU3UPYIOLIETO HU3Iy4YeHUs. BiMsHuME pagnMoOaKkTHUBHOCTH Ha YKUBbIC
opranu3mbl. EcrecTBeHHbIN PoH u3nydenus. Josumerpusi.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledexT maccol sapa.

SAnepusie peakuuu. JleneHnue u cuHTes saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rirooHHas MOAENb aApPOHOB.



®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas Martepuss U TEMHas
DHEPIUsl.

EnuHcTBO Qusnueckoi KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanre pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

W3y4yenue normnomieHns 0eTa-4acTuIl aTFOMUHAEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pa3BUTUA acTpoHomMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIBI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHS.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BUAUMOE
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CEeKTPAJIbHBIA KIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBLHOCTA. BHYTpEHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonuM CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenwe m aBmxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
raJaKkTuK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NydEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JI ONpe/iesIeHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBepHOro MoJIyliapusi U sIpKue
3BE3/bI.

HabOmtonenuss B Ttenmeckon JIyHbI, IJIaHET, TYMAHHOCTEH H 3BE3IHBIX
CKOIUJICHUM.



DU3NYECKHI MPAKTHUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYHMH C UCIOJB30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJIMYHH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WU3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
ONMMCAaHHBIX B  TEMAaTHYECKUX  pazaenax  «YUYEHHYECKUH  IKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o0marnee NOBTOPpEeHUeE.

O0o001eHne 1 cucTeMaTu3alusl COAepKaHUs pa3AesioB Kypca «MexaHuKay,
«MounekynspHas (pu3MKa U TEpMOJAUHAMUKA», «DIEKTpoauHamMuKka», «Konebanus
U BOJIHBI», «OCHOBBI CIELMAIbHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
buznka», «IIEMEHThl ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm M acTpOHOMHM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKO,
COLIMAJIBHOW M 3THYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHON HAay4yHOI KapTUHE MUpa, 3HAUEHUE ONMHUCATEIbHOM,
CUCTEeMATH3UPYIOIIeH, OOBSICHUTENPHOM M  NPOTHOCTHYECKOW  (PyHKIMIA
duznyeckoil Teopuu, poib GU3NUECKoil Teopuu B (POPMUPOBAHUU TPEICTABICHUN
0 (hU3MYECKOM KapTUHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: sIBICHUE, Hay4YHBIA (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCIHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIBHBIE TPUOOPHI, IMPPOBast 1adOpaTOpusl.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOpPBI M MX MPOEKUHUHM HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHKumiA. [Ipu3Haku 1omO0UsS TPEYroJIbHUKOB,
OTIpeIeJICHHUE TUIOIIAIN TIIIOCKUX (Uryp u o0béma Tel.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpojie, KoseOaTeslbHbIE
JIBUKEHHUS] B JKUBOM TPUPOJE, DKOJOTUYECKHE PUCKU TMPH TMPOU3BOICTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXAlolled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHUKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B KUBOU

IpUpo/IE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTANINYECKAs! CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop MEPEeMEHHOro TOKa, MHAYKLHMOHHAs Iedb,
JIMHUU 3JIEKTpONEpeay, 3JIEKTPOJABUTATENb, pajgap, PaIUuOIPUEMHUK, TEIEBU30D,
antenHa, teiepoHn, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHUKE,
POEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHHUKH, IEPHAS YHEPTETUKA U KOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUS.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHoOro mpemmera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JESITEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCIUTATEIILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TPaXJAHCKOM  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIEeCTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKNX TyMAaHUCTUYCCKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTb B CAMOYNpaBICHUHM B 0Opa3oBaTeNbHOM
OpTraHU3alluH;

e YMEHHE B3aUMOJICHCTBOBAaTH C COLUUAIBHBIMA  HWHCTUTYyTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHMUS,

e CIOCOOHOCTH OIEHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYMUBOIO OYIYIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuuHbiM chepam mpodecCHOHaTBHON ACSITETbHOCTH, B TOM
qHclie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel mpopeccuu U peau30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOPA30BaHHUIO B
00Jy1acTi GU3MKHA Ha IPOTSHKEHUHN BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphI, OCO3HAHUE TJI00aTBHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HaHUS 1IEJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH O (U3HKeE.

HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOW AESATEIbHOCTH, F'OTOBHOCTh B MpOLECCE
U3Y4EeHUS (PU3MKU OCYLIECTBIATh IPOEKTHYI0 U HCCIEI0BATENIbCKYIO
JEATEeIIbHOCTh UHAUBUIYaJIbHO U B CPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue a1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyaJMu3UpOBaTh MpodIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsITh eI NIeATeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYHMS B  PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yabTaTOB LIEJSM, OLIEHUBATh PUCKH MOCIIECTBUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSX PEaATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciegoBarelbcKye 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 00JacTh (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSAITEJIbHOMY TIOMCKY METO/JOB pelleHus 3anad  (PU3N4ecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BJa€Th BUAAMH JACSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, IpeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3IMYHBIX YUECOHBIX
CUTyallMsIX, B TOM 4YHCIE TPU CO3/JaHUM Y4EOHBIX IMPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuThb apryMeHThl Ui
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMeTpPhl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHUSX;

CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JesITEeIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETb NEPEHOCUTh 3HaHWS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIEC IOAXObI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMHU MOJIydeHHUs WHpopManuu (PU3MIECKOro COAep KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK,
aHaIW3, CUCTEMATHU3AIMI0O W WHTEPHPETANNi0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONIb30BaTh CpEICTBa HMH(DOPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpPraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN HSPTrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHECHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPIKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4éTOM Ha3HaueHus WHGOpPMAIMU H TEJICBOM ayJauTOpUH, BBIOWpas
ONTUMANTBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIl1H.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBIIATh OOIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arh
KOH(JIUKTBL;

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

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMAaHJIHOM U
UHIMBHUIYaJIbHON paboTHI;

BbIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U
KOOpJIMHUPOBATh JAECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBIIATH IIJIaH
NEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOIO Y4YaCTHUKA KOMaH/bI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJIEH C IO3ULHUHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTyallusiX, IMpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULNATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MMO3HABATENBHYIO JCSTENbHOCTh B
o0nacth (U3MKKM M aCTPOHOMHHM, BBIABIATH MPOOJEMBI, CTABUTh U
dbopmyMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh MJIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a7a4, TUIaH BBIMOJIHEHUS MPAKTHYECKONW pabOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

Jenath OCO3HAHHBIA BBHIOOp, apryMEHTHpPOBAaTh €ro, OpaTth Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUIMH B 00JacTU
(Gu3MKHN, TOCTOSHHO TMOBBIIATH CBOM 0OpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IETISIM;

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh MNpUEMBI pediiekcuu JJi1 OLEHKW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESATCIBHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUMX IPU aAHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MPU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mporecce mocTHKEHHSI THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS IMPOTPaMMBI IO
dbuzuke U1 YpOBHSA CpeIHEro oOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS PAa3BUTUS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJanmTHPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUIEH CTpeMJICHHE K JOCTIXKEHUIO LENH
U yCIexXy, ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€WCTBOBAThH, UCXOJIS U3
CBOHMX BO3MOXKHOCTECH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  SMOIIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOILICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH  BBICTPAUBAThH
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspemarb KOHIUKTBHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJIb U MECTO (DM3UKH B COBPEMEHHOW HAYYHOUW KapTHHE MHPA,
3HAQYEHUE OMNHUCATeIbHON, CHUCTEMaTU3UPYIOIeH, OOBICHUTEIBHON W
MPOTHOCTUYECKON  (QYHKIUNA  (U3HMYECKOM TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIMHAMUKH, POJIb (DU3UIECKON TEOPUU B
dbopMHUpPOBaHUY TTPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAelel (U3NYECKUX Tel U
MpOIECCOB (SIBJICHWI): HWHEpLUAIbHAs cuUcTeMa OTcuéTra, abCOJIOTHO
TBEPJIOE TEJI0, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE JBUXKEHUE,
CBOOOJIHOE TajcHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
yInpyroe 1 abCONIOTHO HEYNPYTroe CTOJIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOT0) Teja, UACAIbHbIN ra3, TOUeUHbIN 3aps/l,
OJIHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TPOILIECChl U  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYIbI KWHEMATHKH DPABHOYCKOPEHHOTO
NBIDKEHUs, TpeoOpa3oBanus [ammies uisi CKOPOCTH M TEPEMEIEHUS,
3akOoHbl HpIOTOHA, TpPUHOMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOT'O TATOTEHMS], 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHUYECKON
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCJIOBUSI paBHOBECHS TBEPIOro Tena), MHPU STOM HCIOJIb30BATH
MaTEeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yYKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS HUMIIyJbca U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAM3UPOBATh M OOBSICHATH TEILIOBBIC MPOIECCHl M SIBJICHUS, UCIIOJIB3YS
ocHoBHble monokeHUuss MKT wu 3akoHBI MOJEKyIApHOW QU3UKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETHUYECKOW HSHEpruei TEeIjIoBOro JBMXKEHHS W KOHUEHTpAlMeill ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMXKEHHS €TI0 YacCTHll, CBSI3b JIaBJICHUS UCATBLHOTO
razda ¢ KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUsl PHEPIHH B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAJTU3UPOBaTh U OOBSACHITH BJIEKTPUUECKUE SIBJICHUSA, MCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIA, IMPUHLMI CYIEPIO3UIUU JIIEKTPUUECKUX
MoJIei, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHHMS: 3aKOHbI Oma i ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBuwia Kupxroda, 3akonsr @apajes AJ1s1 3JIeKTPOJIn3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YS BEJIUYUHBI:
NepeMEICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHIUAJIbHAS DJHEPIUsi, KUHETHYECKas
OHEPrus, MEXaHWYeCKas SHEprus, padoTa CHUIIbI, LIEHTPOCTPEMHUTEILHOE
YCKOpPEHHE, CHJIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Tejla C¢ 3eMiI€i BOIM3M €€ MOBEPXHOCTH,
dHEprus ymnpyroi gedopmarii  MNPYKHHBI, KOJIMYECTBO TEIJIOTHI,
abCoIOTHAs TeMreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPIusl HJACAIHLHOTO OJHOATOMHOTO Ta3a, paboTa HICAIBHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh BoO3ayxa, KIIJ wuaeanbHOro TEMIOBOrO
JBUTATENIS; AIEKTPUUYECKOE T0JIe, HAPSIKEHHOCTh 3JIEKTPUYECKOTO MO,
HaMpspKEHHOCTh TOJISI TOYEUHOTO 3apsifa WM 3apshKeHHOro Inapa B
BAKYyME M B JUAJIEKTPUKE, MOTEHIMAN BJIEKTPOCTATHUYECKOTO TOJIs,
pa3HOCTh  MOTEHUMAJOB, JJEKTPOJABWXKYIIAas CWIa, CcWila TOKa,
HanpsDKEHWE, MOIIMHOCTh TOKA, OJJIEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
napajuielIbHbIM COEJUHEHUEM PE3UCTOPOB, FHEPTHS FJIEKTPUUECKOTO MOJIA
KOHJIEHCATOpA;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUsI  (U3MUECKUX  SIBJICHUIL:
MEXaHHYECKOE JIBMIKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(y3us, UCTapeHUE,
KUIIEHUE W KOHJICHCAIIMS, TJIABJICHUE U KPUCTAIUIM3AIMs, HAIIPABIECHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUIIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHPOBATh yCTAaHOBKY, (DHKCHpPOBATh pe3yJabTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJAE TIpadUKOB C Yy4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeJIaTh BBIBOABI M0 pe3yJibTaTamM
HCCJIEIOBAHHS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPH STOM
BBIOMPATh ONTHMAIBHBIA METOJIT M3MEPEHUs, OLICHUBATh a0COJIIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJAMUTH OMBITHI MO MPOBEPKE MPEIOKEHHOU TUIOTE3bI: TIJIaHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEAJIOKEHHOU
TUIIOTE3bI;

co0JIroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax Yy4eOHOTO DJKCIEpPUMEHTa, IMpakTUKyMa H  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOCKTHOW JIEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
dbu3nyecKoil MOJIEIbI0: Ha OCHOBAHMM aHalii3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOM MOJeiIM, OTBeYaroled TpeOOBaHMSAM 3ajayH,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3MYEeCKUX TEOpUi TPH HCIOJIH30BAHUUM MATEMAaTHYECKUX METOOB
pelieHus 3aj1a4, NpOBOJUTh Pacu€Thl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHAJU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBAThH METOAbI pPEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarh Ka4deCTBEHHBIC 3adaud, TpeOylolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3lenoB Kypca (PU3NUKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LETOYKY PacCyXJICHUMN ¢ ONOPON Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKue SBJICHHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

NPUBOJUTh NPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B PA3BUTUE TEXHUKU U TEXHOJIOTUK;

aHAM3UPOBATh U OIEHUBATH TOCIIEICTBHUS OBITOBOM M IPOU3BOJICTBEHHOM
NEATCIbBHOCTH YEJIOBEKA, CBSI3aHHOM C (U3WYECKUMHU MPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJIOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;



MPUMEHSTh Pa3JInuHbIe CIOCOOBI paboOThl ¢ MH(pOpMaIend (PU3NIECKOTro
CONIEpP)KaHUsI C HCIIOJIb30BAaHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTHI, TIPH ITOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTHH I TIOMCKa, TepepaboTKW M TPEIbsSBICHHUS ydyeOHOU W
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJYUYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OPMaLIUU;

IPOSIBIISATH OpraHHu3alOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT  HOBBIX 3HAHMWA B TpOIEcce
BBITIOJTHEHHMSI IPOCKTHBIX U yUeOHO-UCCIIEeIOBATEILCKUX padoT;

paboTaThb B TpyMIE C HCIOIHEHHEM pAa3IHYHBbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJICKBATHO OIICHUBATH BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYMIBI B pEIICHUE paccCMaTpUBaeMOil MpoOIeMbl;

NPOSIBIISITE MOTUBAIUIO K Oyaymiei mpoheccCHoHaTbHOW AeSITETLHOCTH TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

NOHMMATh POJb (PU3UKK B  HIKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOW M 3TUYECKOU cepax AeSITeTbHOCTH YEJIOBEeKa, POJb U MECTO
GU3MKKM B COBPEMEHHON Hay4yHON KapTMHE MHUpPA, POJib aCTPOHOMHUU B
NPaKTUYECKON JICSITEIbHOCTH 4eJOBeKa U JaJbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE ONMHCATEIbHON, CUCTEMATH3UPYIOLICH,
OOBSCHUTENIBHON M MPOrHOCTUYECKOW (YHKIUN (U3NYECKON TEeopuu —
AIIEKTPOIMHAMUKH, CHEIHATLHON TEOPUH OTHOCHTEIHLHOCTH, KBAaHTOBOW
buszuku, poib Guznueckoi Teopuu B GOPMUPOBAHUU MPEACTABICHUN O
dbu3nYecKol KapTUHE MHUpA, MECTO (PHM3UYECKONM KapTHUHBI MUpa B 0O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUI O MPUPO/IE;
pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mueckux Ten H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M  OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKUE KOJIeOaHus, MAaTeMaTUYECKU MasTHHUK,
UJICATbHBINA TNPYKUHHBIA MAasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeNIe aTOMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IU CBETA;

paziuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) TPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTDH UCIOJIb30BAaHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOXKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
AIIEKTPUYECKOTo  3apsiga, cuia Awmmepa, cuia Jlopenma, 3akoH
IIEKTPOMAarHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJICKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAJbHOM  TEOpUu
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMS, UCTIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHA Ui
dboroaddexra, mnepBbIi W BTOpOW TMOCTydarbl bopa, npuHIUI
COOTHOIIICHHST Heomnpeaen¢HHocTell ['eizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 M MAacCOBOI'O YMCET W 3HEPTUU B AJEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOIO pacIajia);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SBIEHUSA, HUCIOJIb3YS BEJIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NoJIs, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYIIAS CUla, WHAYKIUS
MAarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AmIiepa, WHIYKTUBHOCTD,
IEKTPOJBIKYINAST CUJIA CAMOWHIYKIIMM, JHEPTUsS MArHUTHOTO TIIOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, IOJIHAS SHEPIus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl AJipa, SHEPTHUS CBSI3U SAIPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAs MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, MHTephEpEeHLINS
BOJIH, Judpakuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbortoanektpudeckuii 3ddext (pororddekr), ampda- m Oera-pacnaabl
anep, raMMa-u3iydyeHue sjep, (u3nueckue MPUHLHUIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpeNeNsATh HANpaBlIE€HUE HMHIYKIMM MArHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMN JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHY;

IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE IMOHSATHS, TEOPUU U
3aKOHBI ISl aHaiuu3a M OOBSICHEHUS  (PU3MYECKHX IPOLIECCOB,
MPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKralaKTUYECKON
cpene; IBIKEeHUSI HEOCCHBIX T, SBOJIIONHHY 3BE31 U BeeneHHoi;
OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHH, TP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTHU



¢u3nveckux BEJIMYMH B BHIE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JenaTh  BBIBOABI IO  pe3ysibTaTaMm
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHHs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
MOJy4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHON
TUIOTE3bI;

OTIMCHIBATH METO/IbI MOJIYUYEHUS HAYUYHBIX aCTPOHOMUYECKHUX 3HAHMIA;
coOumo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeI0BaHHMA
B paMKax ydeOHOro »HKCIEpPHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3nueckoil MojAenbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUS BBIOMPATH
¢usznyeckue MoJeNnd, OTBEYarolue TpeOOBaHMSIM 3a/lady, IPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPUI
Opd HUCHOJb30BAHMM MATEeMAaTHYECKUX METOJOB pELIeHHd 3ajad,
IPOBOJIUTH PAcU&Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJIU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM IMOIYYESHHBIX
pe3yJbTaToB;

peliath KayeCTBEHHbIE 3aJaud, TPEOYIoUIMe NPUMEHEHHUS 3HAHUM W3
pa3HbIX pa3/eioB Kypca (GU3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTuX
IpPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCykKJIeHUI C OOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBJICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTMYECKHUX MPOIIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IaCHOCTH, MPEACTABICHUHN O PAIMOHATIEHOM
IPUPOJIOTIONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKd W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI pabOThl ¢ MHGpOpMaIuend (U3NIECKOro
COIepKaHUs C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHA, TPU 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uH(OpMaIUH, TOIYYECHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBAaTh  TOJIydaeMyr0  HWH(oOpmanuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWUW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POpPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO3HABATEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHWM B  MPOIECCce
BBITIOJTHEHUS IPOSKTHBIX U Y9€OHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TpYIE€ C MCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBLHO PACIPEACHSTh EATeIbHOCTh
B HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXIOTo W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITh MOTUBAIMIO K Oyaymiel mpodecCHOHaIbHON NeITeTbHOCTH 110
CHEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Konrtpoabsnbsie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6 1
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10 1
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 2
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 5
IIEPEXO0/IbI
Uroro no pazgeny 49
Paznea 4. JIEKTPOJJMHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toxku B pa3IMyHBIX cpenax 6 1
Uroro no pazgeny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 15 16




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14 1
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 2
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10 1
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15 1
3 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 2
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBO! Ayanus3m 15 1
4.2 ®usnka aroma 5 1
43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 5 )

YaCTHI]




Hroro no pazneny

25
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15 )
’ NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 15 16




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 11 kmacce/ KacesinoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 10 xrace/ Kacesnos B.A., OG1iecTBO ¢ OrpaHUueHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe odmiectBo «3aareabcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

®usnka. YrinyonenHsiid ypoeHb. 10—11 kiaccel : pabouas nporpamma K JUHUU
YMK B. A. KacesaraoBa: yuebno-meroanueckoe mocooue / B. A. Kacwsnos, U. I'.
BnacoBa. — M. : JIpoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http :// school - collection . edu . ru / - equnas xomekius [{OPoB
https://fipi.ru/ege - peaepanbHBI UHCTUTYT MEAArOrH4eCKUX U3MEpPEeHU






