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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHOi paboueit mporpammsl BocnuTanus u Konnenuuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICpKAHKE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r OpeacTaBiICHUE O LEAX, COJAEpPNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3aJjaul MPOPEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JaHUE YCIOBHUH AJis
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEM KaXKIbIM
OoOy4Jarommmcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno ¢usnke omnpenensrorcs IUIAHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3padOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolluXCsl, OCBOMBLIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO - IEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAHUPYEMbIE pe3yibTaTbl OCBOEHUS Kypca (UMK Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEAMETHbIE PE3yJIbTAThI 110 roj1aM 00yUEHHUS;

coziep>kanre yueoHoro npeamera «dDusuka» mo rogam 00ydeHusl.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaJu3alMd  Pa3IM4YHbIX METOJIUYECKHUX
HNOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeIbHOM YacTH COIEPKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHaX MTPUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yomuii



JUISL €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3Y9aeMBIX XHUMHEH, OMOJOTHEH,
busnueckoir reorpadmeir u actpoHommer. Mcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUpPOBAHHE YMEHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMUSI TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CPEHETO O0IIEr0 00pa30BaHus MOJI0KEH
pPSA e, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €I0 TOCTPOEHUS.

Hoea uenocmmnocmu. B COOTBETCTBHUM C HEU KypC SBIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (HU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. BenymuMm B Kypce ABIsSIeTCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Hoea cymanumapusayuu. EE peannsanys NPeaIosaracT HCHOJIb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBA3U PA3BUTHUA
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX U TEXHOJOTMUYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIAECHHUS JIJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXKIACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHue coaepkaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IPUHLINIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢pusuku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriayOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHUYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YUYEHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
MaTtepuaia, JabopaTopHble paboThl U padOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuMud (U3MYECKOro TMpakTUKyma. B mepBoMm ciyuae



IPAaKTUKYyM MpoBoauTcs au6o B koHue 10 u 11 kmaccos, 1ubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJSATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon padotamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITENIbHOE MCCIEI0OBAaHNE, KOTOPOE MPOBOJIUTCA
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O3 MOIArOBOM HHCTPYKIIHH.

B mporpamme 1o (QusMke cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX padOT U MPAKTUKyMa pacrpe/iesieHa o TeMam nporpaMmmbl. Beidbop
TEMaTUKH I YYCHHUYECKUX TMPAKTHUYECKUX PadOT OCYIIECTBISCTCS HCXOAS U3
0COOEHHOCTEW MOYypOYHOTrO IIAHUPOBAHUS U OCHAlIeHHs KabuHeTa ¢usuku. [Ipu
ATOM 00€CIIeUurnBacTCsl OBIAJACHUE 00YJAIONUMUCS YMEHUSMU TIPOBOAUTH MPSMBIE
¥ KOCBEHHBIC M3MEPEHUS, MCCIICOBAHUS 3aBUCUMOCTEH (DU3NYCCKUX BEIMYUH U
MIOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHeNseTCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjesia Kypca, Tak WU
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
(Gu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BbiOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U padOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JleMoHCTpamoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JEMOHCTpAIUi s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, JOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOeCleunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKne KOMILIEKTHI
71a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJE [U(POBBIX J1a0OPATOPUA.



OCHOBHBIMU IENSIMH U3Y4YEHHS (PU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEI0OBATENILCKOIO0 OTHOIIECHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMHpOBaHNHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTPOEHHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHUpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUA O POJIM (PU3UKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynaymiei
npo(eCcCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHuEM CIEAYIOINX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(GbopMHpOBaHNUE YMEHHI MPUMEHATh TEOPETUUECKHUE 3HAHUS ISl OOBSICHEHUS
(Gu3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHUe
(bu3nuecKkol MOJenH, aJeKBAaTHOM YCJIOBUSM 3a/Jadyd, B TOM YHCIE 3a/ay
WHXEHEPHOI'O XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB U TPUHUMUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA M MPOBEACHUS
(GU3MYECKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTEepOpeTanuuu  UHGOpMaIUH,
OIIPENENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEAO0BATENBCKOM,
TBOPUYECKOU JIEATEIBHOCTH;

pa3BuTHE UHTEpeca K cepam NMpodheCCUOHATIBHOM JeATeTbHOCTU, CBSI3aHHOU
C (PUBHUKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusuka» Ha YpOBHE CpEAHEro OOWIEro



oOpa3oBaHUsl BBIOMpAeTCS OOYUYAIOIIUMUCS, IIAHUPYIOUIUMH POJOJIKEHHUE
00pa30BaHMsI M0 CIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE TMEpeueHb J1a0OpaTOPHBIX H
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NpoBeleHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
O0COOCHHOCTEH 00yJarOIIUXCAl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHslil MeTo/ Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACANBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. @u3nyeckuii 3aK0H, TPAHUIIBI €r0 MpUMeHUMocTU. Duzndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NE€ATEIIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTrepuasbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOe mMmajneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME  MaTepUATIbHOW  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[leHTpOocTpeMuUTENBHOE (HOPMAJIBHOE), KaCaTEIbHOE (TAHIEHUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIC TMEpeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KHHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uCCIeIOBaHUS IBUKEHUIA.

WrocTpanys npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

WN3yuenne nBWXKEHUSI Tejla, OpPOIICHHOTO TOpU3OHTaNbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

N3ydyeHue IBUXKEHHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUSA MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenre paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanve ycilOBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBICHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATILHOU TOUKHU.



[loTeHnManbHplE W HENOTECHUMAIBbHBbIE CHIbl. [loTeHnumanbHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOINKHOBEHUS.

VYpaBHeHue bepHyu U1 MACANBHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M MOTEHUHUAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOU YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS TPH JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monennm CTpOeHHs Trasos,
KHUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YACTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu I1BUXKEHHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpshl. [lapameTpsr
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHue W KWICHHE. Y JenbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllieHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHMOCTh
OT 00BEMA HACKIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX NMEPEX0OIAX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN HCIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIaKHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEILECHUH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyHPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJst. OTHOPOIHOE IIEKTPUIECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB U
HanpsbkeHue. [loteHnumanpHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DIeKTPOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE HPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa JIsl y4acTKa 1EMH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBiE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1enmd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CUJIbI TOKAa OT HAOpsDKEHWS [JIs  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOAMMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAICHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPENIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUCHUEM MEM 0006 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, rumnoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKaroUlel cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON WHIYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM mojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JuaMarHeTUKHU.



TexHru4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOIBUTATENb SIKOOHU, YCKOPHUTENHU DJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue JByX NIPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuM Dapajnes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTA WU3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koyiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmuiutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepuon ManbiX CBOOOIHBIX KoOJieOAHMIMA
MaTeMaTH4ecKoro wmasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHYecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHMI OT COTPOTHBIICHHUS.

HccnenoBanne kosiiebaHMM Tpy3a Ha MACCUBHOM TPYXKHHE C IEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOaHUM.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIUTYJ0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEHCTBYIOLIEE 3HAYEHUE CWIIBI TOKA W HANpsDKEHHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1I€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOIrO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMIIeHHe, MHTephEpeHUUs U
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  MIPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neun,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)xeHUe,
pesIOMJICHUE, TTOJSpU3anus, Tudpakius, UHTephepeHITUsI.

Oo6napyxeHue nHHPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcus cBera. CiioKHBIA cocTaB O€lIOro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroimiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEp(hEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIMOHHYIO PEIIETKY.

ITonspuszanus caera.

TexHnueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIYyUCHHUS Ha JIBYX IIEISIX.

HaOmronenue aucnepcum.

Habmronenue u ucciaegoBanre 1u(pakiimoOHHOTO CIIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['panuubl  TPUMEHMMOCTM  KJIacCMYecKoM  MexaHuku.  [loctynarsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHria.
VYcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PENATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YCHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pasMepbl 00JacTH JIOKaJM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKHe YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPaKmMuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosiuaoi [nanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKxym.

Habnrogenue IMHEH4aToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens snpa [elizenOepra—MBanenko. 3apsg snpa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3IyYCHHs. BIusAHME pATMOAKTUBHOCTH HA YKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuiibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonel perucTpalyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-riitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrangaptHo Mojenu. TéMHas marepusi U TEMHaA
DHEPIUsl.

EnuHcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. diieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUH. [IpuKIiiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3musi, sSipKue 3BE3MABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I10CIIEIOBAaTEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
["anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBa3zapbl. YEpHbIE NBIPHI B sApPAX
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (U3NUESCKUX BEIUUYHMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O06o001maromiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKNY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTCIBHOM M  MPOTHOCTHYECKOM  (DYHKIUH
bu3nyeckoil Teopuu, poib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

MesicnpeomemuvlenOHAMUA,C6A3AHHBIE C UZYUEHUEM MEMO0008 HAYUHO20
NnO3HaHuA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpBI M MX NPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoJieOaTelnbHbIE
JIBW)KCHUSI B JKUBOW MNPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
T€JA, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHBIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauoOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COTHEUHas OaTapesi, CIIyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIaAHCKOTOBOCIIUTAHMSA:

e CchOPMUPOBAHHOCTh TPAXTAHCKOM  TMO3MIMU  OOydYaromierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIpaBlIE€HWH B  00Opa3oBaTEIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIICHMBATh CUTYyallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPYy, BKJIKOYas OCTETHKY HAYYHOTO
TBOpPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOIOBOCIIMTAHUSA:



UHTEPEC K Pa3nuyHbIM chepam npopecCHOHATbHON ACSITENTbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oyyiiei nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYCCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBbietornueckneeicTBUA

CaMOCTOATENLHO  (OopMyNnUpoBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIECHUBATh PUCKU TTOCIIECICTBUN IE€SITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrIienccienoBaTeILCKHEAEHCTBUA

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Yy €€ pEIICHUs, HaXOIUThb AaApPryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHMS 1O GU3NKE B MPAKTUYECKYI0 00JacTh
KA3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJETh HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMAlUU pa3iIMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHUH(OPMALIHH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBICYHUBEpPCAJIbHbIEyYeOHble1eliCTBUSA:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeessiTh poJid ¢ Y4€TOM MHEHHH YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUINATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATHIIPUOOPETEHHBIMOIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(GU3MKHN, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIMUHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHH s OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPaBO M MPABO JAPYTUX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTh aJaNTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UUECKOU TEOpUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3mdeckux Tel U
IpPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoJIIOTHO ympyras naedopmanus, adCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIA 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE T10JIE;

pazinyuath YycCJIOBUS (TpaHULIbl, O0JAcCTH) MPUMEHUMOCTU (UIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumes 1jis CKOPOCTH M TEepeMeEIIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBSI3b PaOOTHI CUJIBI C U3MEHEHUEM MEXaHWYECKOW JHEPTHH,
yCIIOBUSI pAaBHOBECHS TBEPJOTO Teia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMILYJbCA U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPrUEN TEIUIOBOTO JBUKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KUHETUYECKON
DHEPrUEeN TEIMJIOBOIO JIBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEpaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEI, CHJIA,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WJEaJbHOrO OJIHOATOMHOIrOrasza, padoTa uJealbHOro rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIPsOKEHHOCTh TOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIIOCKOro
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJuiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JBW)XEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIs, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpyrOM C  HKCHOJIb30BAHHEM  IIPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, AENIaTh BBIBOJBI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTA, NpPAKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBaTh pE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJOBEeKa, CBA3AHHOM € (PU3MYECKHMMH MpOLEecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jnyHble crocoObl paboThl ¢ MHbopManuend (HU3NIecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAaHUW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIET0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJIeKBATHO OIICHMBATH BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YrIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTUHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YEJOBEKAa W  JaJIbHEWIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (GU3MYecKor Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
(bu3nYecKoil KapTHHE MHUPa, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paziuyath yCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI AJIEKTPOAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYJIaTbl  CHEIUAJbHOM  TEOpHUHU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA I
dororddexra, mepBpld U BTOpoM mocTynatsl bopa, mpuHIUD
COOTHOLICHHsI HeompezaenéHHocrei ['elizenOepra, 3akOHBI COXPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTAaTUUECKOTO
MoJIsl, Pa3HOCTh TMOTEHUUAJIOB, DJICKTPOJBIWXKYILAS CUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPrusi M UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL MHIYKIIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbortoanekTpuueckuit 3ddext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3aBaeMOE IJIOCKUM 3€pPKajioM, TOHKOU JIMH301,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIIAKTUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI MOJYYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
OpU  HUCIOJb30BAHWM MaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETPallMi 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOil HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHON € (PU3MUECKHMH IpolieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTNIOIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH W TEXHOJOTMHA JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJIg TIOWCKa, TepepaboTKM M TPEabSIBICHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSI 3HAHWW, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpYMIE C HCIOJTHEHHWEM pa3IMYHBIX COIUMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npohecCUOHATBbHON AESITEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM
Teopernueckne Kourpoabueie IIpakTuueckue (un¢posbre)
n/n NMPOrpamMmbl Bcero
3aHATHA padoThI (s1abopaTopHbIe) o0pa3oBaTe/IbHBI
padoThI e pecypchl
Pasznen 1.HAYUHBIA METO/I IO3HAHMSA ITPUPO/IbI

1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 7 6 1 ‘

Hroro no pazneny 7

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 15 10 1 4
2.2 Hunamuka 13 10 3
23 Crartuka TBEpAOroO TENA 8 6 1 1
2.4 3aKOHBI COXPAHECHHS B MEXAHHUKE 12 10 1 1

Hroro no pazgeny 48

Pasznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOIUHAMUKA
31 OcHOBBI MonevaJmpHo— 17 13 | 3
KHMHETHYECKOU TEeOpUH
3.2 Tepmoaunamuka. TemnoBsieMaInHbI 21 19 1 1
33 ArperarHble COCTOSIHHSI BEIIECTBA. 17 12 1 4
®azoBble IEPEXOBI
Uroro no pazgeny 55
Pa3znen 4.9JIEKTPOJIUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE 26 23 1 2
4.2 IToCTOSAHHBIN JIEKTPUUECKUIN TOK 25 19 1 5




43 Toku B pa3IMuHbIX cpeaax
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

60

170

10

26




11 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHHMepa3/1e/I0B H Teoperuuyeckae IpakTuyeckue (uudpossbie)
KonTpoJabHbIe
n/n TEeMIIPOrpaMMbl Bcero 3aHsITHE ABoTEl (1aboparTopubie)  00pa3oBaTe/bHbIE
P padoThI pecypcbl
Paznen 1.2JIEKTPOAUHAMUKA
1.1 MarnuTHOe nosue 18 15 1 2
1.2 DneKTpOMarHuTHas UHAYKLHS 17 13 1 3
Hroro no pazgeny 35
Pazgea 2. KOJIEBAHUA 1 BOJIHbBI
2.1 Mexannueckue KonebaHus 14 11 1 2
2.2 DNeKTpOMarHuTHbIE KoJieOaHuUs 18 16 1 1
23 Mexanuyeckue u 13 11 1 1
AJIEKTPOMAarHUTHBIE BOJIHbI
2.4 Orntuka 30 25 1 4
Hroro no paszneny 75

Paszgen 3.0CHO

Bbl CIEIIMAJIbBHOM TEOPUA OTHOCUTEJBHOCTHU

3.1 Ocnossl CTO 8 7 1
Hroro no pazneny 8
Pa3znean 4 KBAHTOBAS ®U3UKA

— 7 15

41 KopnyckyisipHO — BOJTHOBO#M 17 1 1

TyallA3M

4.2 ®duszuka aroma 8 7 1
7

43 ®du3ukKa aTOMHOTO s]Ipa U 2 1

QJICMCHTAPHBIX YaCTUIL]




Uroro no pazgeny 33

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DneMEeHTHl aCTPOHOMUU U 14 13
’ acTpOPU3UKH
Hroro no pazneny 14

Paznen 7.0 BOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanusa 1 0000IIeHnE
MIPEIMETHOrO COCPKAHMS U OIIbITa

7.1 NEATEIBbHOCTH, PUOOPETEHHOTO 5 4 1
pu u3ydeHnn Kypca ¢usuku 10 —
11 xnaccoB
Hroro no paszneny 5

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170 8













YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» ®usuka, 10 knacc: B. A. KacesanoB - M.: J[PODA, 2018.

» ®usuka, 11 kmacc: B. A. Kacesaos - M.: JIPODA, 2018.

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. ®usmka. 10 xkmacc. YrayOn€HHbIi ypoBeHb. MeTOIUYECKOE TTIOCOOHE C
yKa3aHUSAMHU K PEIICHHUIO 3a/1a4 MOBbIeHHOH TpyaHocTy / B. A. KacesinoB - M.:
JPO®A, 2018.

2. ®uzuka. 11 knacc. YrioyonéHHsl ypoBeHb. MeTonueckoe mocoodue ¢
yKa3aHUSAMHU K PEIICHHUIO 3a/1a4 MOBbIeHHON TpyqHocTy / B. A. KacesiHoB - M.:
JAPO®A, 2018.

3. ®usuka. 10 knacc. YueOHuUK a1t 0011eo0pa3oBaT. OpraHu3aliii ¢ Npui.Ha
ANEKTPOH. HOcHTele: 6a30BbIi U NpoduibHbIil ypoBHW/ 1.5, Mskumes, b.b.
byxosues, Corckuii H.H./ M.: ITpocsemenne, 2020.

4. Kynepureiin F0.C. @usuka. udpdepeHuupoBaHHble KOHTPOJIbHbBIE pa0OTHI. 7 -
11xmacc.CII6.: U3a. Jlom «CenTsaOpn», 2015.

5. ®uzuka. «k KOHCTPYKTOpP» CaMOCTOATENBHBIX U KOHTPOJbHBIX padot. 10 — 11
KJIACCHI: MocoOue Il yuuTenen oomeoopaszopart. yupexaeauii/ C.M.
AnnpromeuknH, A.C. CinyxaeBckuii.- M.: [Ipocsemenne, 2018.

6. CoopHuk 3anau o ¢uszuke. 10-11 knaccel (k yueOHukam I'.5. MskuieBa
u.jap.) — M.: Ok3amen, 2019.

7. Coopuuk 3aaa4 no ¢usuke a1t 10—11 kmaccel: mocoOue s ydammxcst
oOmreoOpa3oBar. opranuzaiuii: 6a3oBbiii U ipodut. yposuu / H.A.
[TapdentheBa.- 5-¢ uza. M .: IlpocBemenue, 2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue ais 061me006pazoBat. yupexaeHu /
PeimkeBuu A. I1. - M.: Ipoda, 2019.

9. TemaTnyeckue caMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThI 10 pusuke.10
kiacc. / O.W. I'pomuesa.- M.: Dk3amen, 2017.

10. A.I1. PeimkeBuu. COopHuk 3a1a4 no ¢usuke. Mocksa, poda, 2017 r

11. ®ponTansHbie TabOpaTOpHBIE paboTHI IO Pu3uke B 7-11 kmaccax
o0mieoOpa3zoBaTenbHbIX yupexaenusax: Ku. s yaurens / B.A. Bypos, 10.11.
Huxk, b.C. 3Bopsikun u np.; nox pea. B.A. bypoga, I'.I'. Hukudoposa. - M.:
[IpocBemenne: Yueo, murt., 2015

12. KogudukaTtop 31€MEHTOB COiep aHusl U TpeOOBaHUN K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB 00I1€00pa30BaTeIbHBIX YUpeKAeHUM 17151 ipoBeaeHus B 2024 roay



eauHoro rocynapctseHHoro 3x3amena no ®U3UKE.

13. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITEIIbHBIX U KOHTPOJIbHBIX
pabot. Mocksa «HMnekca» 2019 r.

14. ®usuka. 10 kacc: TEXHOJIOTHYECKUE KapThl YPOKOB 1o yueOHuKy I'. 4.
MskumeBa, b.b. byxosnesa, H.H. Cotrckoro/ aBt.-coct. H.JI. Ilenareiidenxo.-
Boarorpan: Yuurens. 2019.

15. ®uzuka. 10-11 xmacc. 60 nuarnoctuaeckux Bapuantos/ C.A. Cokonosa.-M:
N3natensctBO «HanuonansHoe oopazoBanue», 2016.:umn.- (EI'D. Dkcnpecc-
JTIMarHOCTHUKA).

16. 3ananus obpazoBatenbHOro noprana «Pemry EI'D»

17. I'.B. Mapkuna ®uzuka 10 knacc. [Toypounbie mansl no yueoHuky I'.41.
Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2020.

18. COOpHUK TECTOBBIX 3aJJaHUM JIJII TEMATHUYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Muremnekr-Lientp», 2019 r.

19. JIetmapeBa H.A. ®usnka 9 -11 kmaccsl. 1IpoekTHas 1eITENBHOCTD yYaIIUXCS.
B.: Yuurens, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. bubnunoreka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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