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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE CpemHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM oOpa3oBareiabHOM mnporpammel, mnpeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeit mporpaMMbl BocnuTaHus U KoHmenuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTEIbHBIX OpraHU3AIHIX
Poccuiickoit ~ ®enepanuu,  pealu3ylolMX  OCHOBHbIE  00pa3oBaTelbHbIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenser o0s3aTelIbHOE MPEIMETHOE COAepIKaHue,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3yUEHUS TEM U Pa3/iesioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKMA y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEW OOy4aroluXcs.
[TporpamMma 1o ¢u3uke Aaé€T MpencTaBlIeHHE O LEIsAX, COJAEp)KaHWUHU, OOuIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUSA OOYUYAIOIIMXCA CPEJICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (QU3MKM YIIIyOJIEHHOIO YpPOBHSI MO3BOJIIET PEANTM30BaTh
3aJ1la4yu MPOPECCUOHAILHON OpPHEHTAIIMK, HAMPABJICHO HA CO3/IaHUE YCIIOBUU IS
MPOSIBJICHUSI CBOUX MHTEIICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEM KaKIIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOIMMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO pPa3IUYHbIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme 1o ¢Qusuke omnpenensiorcs IUTAHUPYEMBIE PE3YJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: JIMYHOCTHEIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/I0JOTUYECKONM OCHOBOM 1Jisi pa3padOTKuM TpeOOBAHMM K JIMYHOCTHBIM,
METarpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YarolIMXCs, OCBOUBIINUX
nporpaMmy 10 (QU3MKE HAa YpPOBHE CpEIHEro o0mero oOpa3oBaHus Ha
yr1yONEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o gu3rkKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (QU3MKM Ha yrayOJaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coneprkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3KMke HMEET MNPUMEPHBIM XapakTep U MOXKET ObITh
UCITI0JIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpPaMM.

[Iporpamma no (u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
IPENOCTABIIET BO3MOXHOCTH [UISl pealM3alli  Pa3JIMYHbIX METOJUYECKHX
MOJXOJOB K NpErnojaBaHui0 (U3UKH Ha YriayOJIEHHOM YpOBHE MpHU YCIOBUH
coxXpaHeHus1 00s13aTeNbHOM YaCTH COJIep KaHus Kypca.

du3rka Kak Hayka O Haubosee OOMIMX 3aKOHAX MHPHUPOAbI, BHICTYINAas B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHUM 00 okpysxatoiem mupe. LIkonpHBIN Kype PU3NKH — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWW, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OINpENeIHIIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaaA B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpa 00yyaroiierocsi, B (pOpMUpPOBAHUE YMEHUIN MPUMEHSITh HAy4YHBIH
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pU3HKK Ha YpOBHE CPEIHETO 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEU KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJAEPIKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3UKU
o0ObeaMHEH BOKPYr (u3nyeckux Teopud. Begymum B Kypce sBIseTCS
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzanusg NpeAnonaracT HCIOJIb30BaHUEC
IYMaHUTAPHOTO TOTEHIMaNAa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM O0OIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonou nanpasiennocmu. Kypc dbusuku yriyOoaéHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMUYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHUE YCTpPOMCTBa, U
TE€XHOJIOTHH.

Hoea 3xonozuzayuu peanusyercsi TMOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJOTUM, a TaKkKe OOCYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHUe coJiep:KaHusl MPOrpaMMBbI M0 (PU3MKE JTOKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOTO noaxoaa. Jns ¢usuku peanuzauus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa ydeOHoro mpouecca. [lns yriayOnaéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHYECKOrO 3SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHBIE YYEHMUYECKHE OMNBITHI MPH H3YYEHUHU HOBOTO
MaTtepuana, JabopaTopHble padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuud (U3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
IPAaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmaccos, mubo mocie mepBoro u



BTOPOr0 TMOJIYTOJUH B KaXJIOM M3 3THUX KjlaccoB. Brtopoir cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce uzydeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B mporpammMe mo (¢wu3mke cucTeMa yYEHHUYECKOTO OKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa TPEICTaBIICHA €IUHBIM IepedHeM. Brioop
TEMaTUKHU JJII 3THX BHUJIOB YUCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO Mpoliecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUYHOTO
IUIAHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTom obecrneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMCHHUSMH TPOBOJUTH TIPSIMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIEOBAHUS 3aBUCHUMOCTEH (PU3MYECKUX BETUYHH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEIsSETCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu >TOM n1J1s1 pacUETHBIX 33]1a4 TPUOPUTETOM SIBJISIOTCS 3a[a4M C SIBHO 33JIaHHOMN
W HESIBHO 33JJaHHOH (hU3UIECKON MOJIEIBIO, TI03BOJISIFOIITNE TPUMEHSATh H3yUYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK U HWHTETpUPYs
NpUMEHEHUE 3HAHMM W3 pas3HbIX pasnenoB. Jg KadyecTBEHHBIX —3a/a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3nYecKuX SBJEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BpIOOpa
(bU3UYECKOM MOJIEIH IS CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJIKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaObuHeTre GU3UMKM JIOHKHO OBITH HEO0OXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanonHoe 00opyaoBanue GOPMUPYETCSI B COOTBETCTBHHM  C
MPUHITUIIOM MHUHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MIEPCUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  W3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHHI.

JlaGopatopHoe oOoOpynoBaHUE ISl YYEHHUECKHUX TMPAKTUUECKUX padoT
dbopMHpyeTCs B BUAC TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacdeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamoommxcs. TeMaThyecKue KOMILIEKThI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpPATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3UKHU B 001IEM 00pa30BAHUU SIBJISIFOTCS:



dbopMHpoBaHHEe HHTEpEcCa W CTPEMIICHHsS] OOydYaloIMXCd K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTaBICHUI O HAYYHOM METOJE IMO3HAaHMS U (HOPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3yibTaTa U3y4eHHsS OCHOB
CTpOEHUS MaTepuu U (PyHTaMEHTABHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUE YMEHHIN OOBSICHITH SBJICHUS C UCTIOIB30BAHUEM (PH3NUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopmupoBaHUe TMpPEACTaBICHUN O poid (PU3MKKU [Jis8 Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE MIPEICTABICHUI 0 BO3MOYHBIX cdepax Oynyuen
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTrxeHne 3Tux Lenel o0ecrneunBaeTcs pelIeHueM CIEeIyIoMMX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEro 0Opa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBbl 3HAHUW 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3UKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpoOBaHHE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS AJI1 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B MPUPOJE W ISl TPUHITHS TPAKTUYCCKUX DPEIICHUN B
MOBCEHEBHOM JKHU3HHU;

OCBOEHHE CIOCOOOB pEHIeHHs pa3iMyHbIX 3a7ad C SIBHO 3aJaHHOMU
buznyeckoil Monesblo, 3a/ad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHHe
(bu3nueckoil MoOJenH, aJeKBaTHOM YCJIOBHSM 3ajladyd, B TOM 4YHUCJE 3aJad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3UYECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO CPENLY;

OBJIAJICHAE METOJIaMHU CaMOCTOSTEILHOTO TUIAHUPOBAHUS M TMPOBEIACHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTEepOpeTanuu  UHGOpMaIKH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU NPOECKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JICSATECIILHOCTH;

pa3BUTHE UHTEpeca K cepam npodeccroHaTbHON eI TeIbHOCTH, CBI3aHHON
¢ (pU3HKOM.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnaéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpPOBHE CPEAHErO OOIIEero
oOpa3oBaHMsI BBIOMpaeTcss OOYUYAIOIIUMUCS, IUIAHUPYIOUIUMH TMPOJIOJIKEHUE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



Ha uzyuenue ¢usuku (yriyOJ€HHBIN YPOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme Mo (H3UKE TEpeYeHb JIa0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCSA PEKOMEHIOBAHHBIM, YUYUTENb JACNaeT BBIOOP
MpOBeNCHNsT JTa0OPATOPHBIX PabOT U OMBITOB C YyYETOM HWHIUBUIYATBHBIX
0COOCHHOCTEH 00yJaromMxCcsl.



COJEPXAHUE OBYUYEHUA

10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHaaMeHTaIbHas HayKa o npupoje. HayuHslit MeTo/] MO3HaHUS U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopHsl B Mpolecce NMo3HaHus Npupoasl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MYECKUX BeJIMYUH (aHAJIOroBble M LU(pPOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  WM3MepeHHM  (QU3MYECKHX  BeIWYMH  (a0coiroTHas |
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NYECKUX SBICHUN W MPOIECCOB (MaTrepuaibHas TOYKA,
abCONIOTHO TBEpHOE TeNlo, HjeajbHasl >KUJIKOCTh, HJAEaJbHBIA ra3, TOYEUHBIH
3apsna). ['unoresza. @uznueckuil 3aK0H, TPaHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Pons m Mecto pu3uku B GOpMHUpPOBAHUU COBPEMEHHOM HAay4YHOW KapTHHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepeHre cuiibl TOKa M HANpPsXKEHHUS B LEMU IMOCTOSHHOTO TOKa MpHU
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKoMCTBO ¢ Iu(poBoil J1aboparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYEeCKUX BEJIMUMH MIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMxkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUYKEHUS.
Cucrema otTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MaTepuasibHOM TOYKH, €ro MNPOECKIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, cKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHasi CKOPOCTb) M
YCKOPEHHE MaTepUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMelieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIbHON TOUYKH OT BPEMEHHU U UX
rpaduKu.

CBoOomHOe majeHune. YCKOpPeHHEe CBOOOMHOTO TajacHus. J[BukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX T'paUKu.

KpuBonuHneitHoe  naBukeHue. JIBHKeHHE  MaTepuaibHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obpareHus.



[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP,
JNBW)KCHUE CHApSANIOB, LEMHBIE, IIECTEpEHYATHIE W PEMEHHBIE NEPENAyH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopens cucteMsl OTCYETA, WILIIOCTPALMS KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NeEPEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue ABMKEeHUs Tena, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTel, TPAEKTOPUN, CKOPOCTEN JBUKEHUS OJHOTO U TOTO XKE Tena
B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, navopamopnsie padomel, npaKmuKym.

N3ydeHne HEPAaBHOMEPHOTO JIBHKEHMS C LEIBIO ONPENEIECHUS MTHOBEHHOU
CKOPOCTH.

H3mepenne yCKOpeHHUsl MpH MPSMOJMHEHHOM PaBHOYCKOPEHHOM JABUKEHUHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  yckopeHus  cBoOOAHOro  maieHUs  (PEKOMEHJAOBAHO
HCIIOJIb30BaHNe IU(PPOBOI 1Ta0OPATOPUH).

W3yyenue pABWXKEHUS Tena, OpOIIEHHOTO Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHATBHOW 3aBUCHUMOCTH MEXAY HAIbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydeHne IBWXKEHUS Tela IO OKPYKHOCTH C TOCTOSIHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHOa 0OpalieH!s] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HproToHa. MHepumanpHbie cucTeMbl OTcY€Ta. [IpuHIMIT
oTHOocuTenbHOCTH ['anmunes. HemHepuumanbHble CUCTEMBI OTCUYETA (ONpEeeHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmm Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3akoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.



3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh T'PABUTAMOHHOW U
WHEPTHON MAaCCBI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHUS CBOOOJHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMMPOTHL. JIBUKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tema, aBmxyuierocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpPEHHUsI CKOJBXKEHUSI U CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKEHUU Teja B
YKUIKOCTHU WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBLHOTO ABUKCHUSI.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHHUYecKue YCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: IMOAIIMITHUKY,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBM>keHUS TE B MHEPIHAIBHBIX U HEMHEPIUAIbHBIX CHCTEMax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenune nByX UMIMHIPOB WM IIAPOB PA3HOW MAacChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHME PABHOACHCTBYIOIIECH MTPUIIOKEHHBIX K TETY CUJI C TPOU3BEICHUEM
MacChl TeJla Ha €ro YCKOPEHHE B MHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3yJIbTaTe B3AUMOIECHCTBUS TEI.

N3mepenune Mmacc mo B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABbEME U MA/IEHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CHJI MPHU JIBIXKCHUHM OpycKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTM BPEMEHU JABMKEHUS Opycka 10
HAKJIOHHOM IJTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTrOCTHU, BO3HHKAIONIMX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

W3yyeHnue NBUKEHUSI CUCTEMBI TE€J, CBA3AHHBIX HUTHIO, EPEKUHYTON yepe3
JETKui OJIOK.

W3mepenne xod3puirieHTa TpeHUs MO BEIUYUHE YTIIOBOTO KO3PUIIMEHTA
3aBucumMocTu Fp,(N).

HccnenoBanue ABMKEHUS OpyCKa MO HAKJIOHHOM IMJIOCKOCTU C MEPEMEHHBIM
K02 ULIMEHTOM TpEHHUS.

W3yuyeHue nBMKEHUS TPy3a Ha Baly C TPEHUEM.



Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. llocTynmarenbHOe W BpalaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HEeyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTEINIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

HccenenoBanue ycIIOBUM paBHOBECUs TBEPAOrO Tela, HMEIOLIEr0 OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PACUYET CHUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb OTIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHukxe.

Nmnynbsc MaTepralibHOM TOYKHM, CUCTEMbBI MaTepUANIBHBIX TOYEK. L[eHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIiynabca MarepuaibHOW TOYkW. [IpencraBiieHMe O COXpaHEHHU
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISAX.

PabGoTta cunpl Ha MajloOM M Ha KOHEUYHOM mepeMelnleHuu. ['padpuyeckoe
MPEICTABICHUE PAOOTHI CUIIBI.

MoIHOCTH CUJIBI.

Kunernueckasi sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUATILHOU TOUYKHU.

[loTeHUMabHBIE M HEMOTECHLIMANbHbIE CUIbl. lloTeHUManpHas >HeEprus.
[ToTenmanbHas 3Heprust ynpyro neopMUpOBaHHON NpyxKUHBL. [loTeHimanbHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM mose. [lorennumansHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE OJHOPOJHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TPeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HENOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHEHUS] MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyun Wi UACAaTbHOW JKUAKOCTH KAaK CIIEICTBHE 3aKOHA
COXpPaHEHMSI MEXaHUYECKON YHEPTUH.



TexHuyeckue ycTpoMCTBa U TEXHOJOTHMUYECKHE MPOLIECCHI: JTBHKEHUE PAKET,
BOJOMET, KOMEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHWE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HEpPTUn Telia MPU COBEPIICHUN PAOOTHI.

B3anmHble npeBpalleHUs] KMHETUYECKOW W MOTEHUHUAIBHOW SHEpPruil IpHu
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

N3mepeHne nMnyJsibca Telia o TOpMO3HOMY MYTH.

N3mepenne Cuitbl TSIru, CKOPOCTU MOJIENH JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOJICCTBUMU.

N3mepeHrne KHHETUYECKON SHEPTUH TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUS MTOTCHITMATBHONW SHEPTUU MPY>KUHBI C pAOOTOM CUJTBI
TpEHUsI.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU ABMIKCHUM Teja IO HAKJIOHHOM
TIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TMOJOXKEHUS MOJEKyIsipHO-kKuHeTHuecko teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysusa. bpoyHoBckoe aBuxkeHHE. XapakTep
JIBW>KCHUSI M B3aMMOJICHCTBUSI YaCTHI] BellecTBA. MoOJIeM CTPOEHHUSI Ta30B,
KUIKOCTEH W TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE ATHX
Mozeneil. Macca u pasMepbl Mosekya (atomoB). KonumdecTBo BeliecTBa.
[ToctrostnHast ABorapo.

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ u3smepenus. Illkana
temneparyp Llenbcusi.

Mopens naeanbHOTO ra3a B MOJEKYJISPHO-KMHETUUYECKOW TEOPUU: YACTHUIIBI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBI. YpaBHeHue MenneneeBa—Knanelipona. AOcorOTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon JlanbroHa. M3omnponecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. | paduyeckoe
MIPEICTABJICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBaA3pb  MEXIy JaBICHUEM U  CpEeAHEH  KUHETUYECKOW  DHEprueiu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).



CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW DHEPTUeH MTOCTYyNATEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4yeHue HaHOMaTePUaJIoB.

Jemoncmpayuu.

Mopenu nBuKeHNs 4aCTHLl BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddyszust sKkuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeToK.

Habmroienue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccenenoBanue Iporecca yCTAaHOBIEHHsS TEIUIOBOIO PAaBHOBECUSA IIPU
TEIJI000MEHE MEXTY TOpsSYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEPMHUECKOro Iporecca (PEeKOMEHJOBAHO HCIIOJIb30BAaHUE
1 poBoii 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHENIHUX YCIOBUW ISt
TEPMOJIMHAMUYECKON CHUCTEMbI. BHelHNe U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHS BEIMYUH, ONMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havano TtepmoauHamMuku. (CaMONpoOW3BOJIBHAS — peJlaKcaius
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wupeasbHOr0 rasa B TEPMOAUHAMHUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENIH: HHU3KAas KOHUEHTpALWs YacTHLl, BBICOKHE
TEeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEN YHEPIrUM OJTHOATOMHOI'O HJI€AJILHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoArHaMuKe. Berunciienne paboTsl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepenaua  kak  cmoco0  M3MEHEHHMs]  BHYTPEHHEH  SHepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHusi pabotel. KonBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorbl. TemmmoéMKOCTh Tena. YIenbHass W MOJIApHAs
TEINTIOEMKOCTH BELIeCTBA. YpaBHeHue Maliepa. YaenbHas TemaoTa CropaHus



ToruBa. Pacuér konmuecTBa TEIOTHI Mpu Temonepenadye. [lonstue o006
aanabaTHOM MpoIiecCe.

[lepBbIii 3aKOH TEPMOAMHAMUKA. BHYyTpeHH:A dHEepTHsl. KOaM4ecTBO TENI0ThI
u paboTa Kak Mepbl W3MEHEHHUs BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKOM
CUCTEMBL.

Bropoii 3akOH TEpMOAMHAMMKM JUIi PABHOBECHBIX HPOILIECCOB: 4Yepe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIieparypa.

Btopoii 3akoH TEepMOAMHAMHMKK [JII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIUIOTY OT 00Jiee XOJIOJHOTO Tena K Oosiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! gectBus TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3Haduenue KIITJI. [ukn Kapho.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUratesnei. TermmoBoe
3arpsA3HEHUE OKPYKAIOIIECH CPEIbl.

TexHuyeckue yCTPONCTBA W TEXHOJOTMUYECKHUE MPOILECCHI: XOJOIUIIBHUK,
KOHJIUIIMOHEP, AW3CIbHBIM W KapOIOpAaTOPHBINA JBUTATENM, MapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJO0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTaHNYECKOTO TOTLIIUBA ISl
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Hemoncmpauuu.

N3meHeHne TemiepaTypsl Ipy aiuadaTudecKoM pacIIupEeHUH.

Bo3nymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSI3U SHEPTrUU MEKMOJICKYJIPHOTO B3aUMOACHCTBUS M
TEMIIEPATYPbl KUTICHUS AKUJKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanus. McmapeHue W KumneHue. Y aelbHas
TEIJIOTa MapooOpa3oBaHUsI.

HacplllileHHbIE W HEHACHIIlEHHbIE TMapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEILHAS BIIAXKHOCTb.



TBépnoe Teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPONUS CBONCTB
kpuctauioB. [LmaBneHne W Kpucrtaimusauus. YJIelIbHAsg TEIJIOTA ILIABJICHUS.
Cyb6numarnwsi.

Hedopmanmu tBEpaoro Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacmupeHue >XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacumpeHrue. AHrapMOHHU3M TEIIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacCIIUpPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0ax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTHOE HaTspKeHUE. Koa(pUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusie aBnenus. J[aBaeHne noa MCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpPOWCTBA U TEXHOJIOTUYECKHUE IPOLIECCHL:  KUIAKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kurnienue rmpy noHM>KEHHOM JTaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie sBiIeHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Habmronenne Mansix aedopMarimid.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

W3mepenne aOCOMOTHOW BJIQKHOCTA BO3JyXa M OIEHKA MAacChl MapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenne moayns FOxra.

WccnenoBanme 3aBUCHUMOCTH  AedOpMaliKi  PE3WHOBOTO  00pasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. DiaekTpoauHaMHKA.

Tema 1. Inexkmpuueckoe noJe.



OneKTpu3aluss Tea W €€ NpOsIBICHUs. JJNEKTpUYeCcKud 3apsna. [[Ba Buaa
IEKTPUYECKUX 3apsanoB. IIpOBOOHUKH, [UANEKTPUKA W  MOJYHPOBOJHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS 3JIEKTPUYECKOro
3apsna.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kynona.

Onektpuyeckoe noje. Ero neiictBue Ha 3J€KTPUUECKUE 3apsibl.

Hanpsokénnocts  anektpuueckoro  mois.  [IpoGueiid  3apsn.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJisl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh JJIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIMATIOB M
HanpspbkeHue. lloTeHnumanbHas sHeprus 3apsia B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHIMaN 3MeKTpOCTaTUYECKOTO N0JIA. CBA3b HANPSKEHHOCTH MOJIL U Pa3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMI CYTIEPIIO3ULIMH AIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOTO no 00bEéMy miapa. Ilosme paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
HKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JvsnexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jlusnexktpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. OneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IUIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeauHEeHne KOHAeHCaTopoB. IlocnenoBarenbHoe COeTMHEHUE
KOHJIEHCATOPOB.

DHEPrust 3apsHKEHHOT0 KOHAEHCATopa.

JIBrKeHUE 3apsyKEHHON YaCTULIBI B OJTHOPOIHOM 3JIEKTPHUECKOM II0JIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOINpHOOpOB,
KOHJIeHcaTophbl, reHeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOWCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE ABYX 3apsIKEHHBIX UIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpOWUCTBO U IEVCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaToOpa OT IUIOLAIU
IJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OISl 3apsHKEHHOTO KOHIEHCATOpa.



3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npaKMUKyMm.

O1neHka cujl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpailieHust SJHEPTUuu 3apsbKeHHOT0 KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/IA.

N3yueHne npoTekaHus TOKa B LIETH, COAEpKaIleil KOHJEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIE0BAaTEILHOM COCAMHEHUN KOHIEHCATOPOB.

HccnenoBanre paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CyliecTBOBaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VICTOUHMKH
toka. Hampskenue U u DJ1C é.

3akoH Oma 11 yyacTka Ieu.

DIEKTPUYECKOE CONTPOTUBIIEHNE. 3ABUCUMOCTb COITPOTUBIIEHUS OJTHOPOJHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOIIAJd TONEPEYHOrO0 CEUCHMs. Y JIeTbHOE
CONPOTUBJICHUE BEILIECTRA.

[TocnenoBaTenpHOE, MapalieIbHOE, CMENIAHHOE COEAUHEHHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon /[xoyns—JIenua.

MOITHOCTh 2JIEKTPUYECKOTO TOKa. TernjaoBas MOIIHOCTb, BblJeseMas Ha
pe3ucTope.

OJIC ¥ BHYTpeHHEE COINPOTUBJICHHE MCTOYHHUKA TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckne YCTpOHCTBA M TEXHOJOTUYECKUE IIPOLIECCHI: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETUMK IIICKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAINpPSDKEHUS I PE3UCTOPa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS UWJIWHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TJIOIIIA/IU TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSITHHOM
HaIpsKEHNUH.

[Tpsimoe n3mepenne D/]C. KopoTkoe 3aMblkaHKe TaJIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

Cnioco0Obl coeTMHEeHUsT UICTOYHUKOB Toka, D /[C Gatapeil.

HccenenoBanre pa3HOCTU MOTEHIIMATIOB MEXKAY IMOJ0CAMU UCTOYHUKA TOKA OT
CHUJIBbI TOKA B IEIH.



Yuenuueckuit skcnepumenm, nabopamopnwie padomel, npakmukym.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHMUS.

VYBenuuenue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd D/[C ranbBaHUYECKOIO AJIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMUA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccenenoBanre 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DneKTpuuecKas MPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOAMMOCTE TBEPABIX METAJIOB. 3aBUCHMOCTbH COIPOTUBIICHHS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobGcTBeHHas u IIPUMECHas IIPOBOJIUMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JTUCCOLIMALIHS.
Dnektponu3. 3akoHbl Dapanes 11 SIEKTPOIIn3a.

DNeKTpuuecKuii TOK B razax. CamMOCTOATENbHBIH M HECAaMOCTOSITEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Moiaus. [1masma.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: Ta30pa3psIHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UuCTOp, (HOTOAMOM, CBETOJIMOMA, TajlbBaHWKA, padUHUPOBAHUE ME[H,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTh CONIPOTHUBIIEHUSI METAJLUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl AnekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuxkym.

HaOnronenue snexkTpoiusa.

N3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOJA.



DuU3NYeCKU NPAKTUKYM.

Crioco6b1 n3mepennsi GU3NUECKUX BEIMYHUH C MCTOIH30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYUH.
OneHka rpaHuI] MOrpemHoCTeN.

[IpoBeneHrne  KOCBEHHBIX HW3MEPEHUM, HCCIEAOBAHMM  3aBUCUMOCTEUN
bU3MYEeCKUX BETUYHMH, TPOBEpKAa MPEMJIOKECHHBIX THMOTe3 (BBIOOp W3 padoT,
OMUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUCHUUECKUH  HKCICPUMEHT,
JabopaTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuyenue kypca pu3nKu yriryOosi€HHOro ypoBHs B 10 Kiacce oCcyIecTBIsIETCS
C Y4ETOM COJIEPXKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemusie nOHAMUSA, C6A3ZAHHBIE C U3YYEHUEM MEMO008 HAYUHOZ20
NnO3HAHUA: SBJIICHUE, Hay4yHbId (akT, rumotesa, (u3MUecKkas BEIUYHHA, 3aKOH,
Teopus, HAOIIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJENb, HW3MEpPEHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(PPOBast 1adOpaATOPHSL.

Mamemamuka: penieHUe CHUCTeMbl ypaBHeHUU. JluHelHas QyHKIuS,
napabosa, rurep6ona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: Mmexanuueckoe IBIKEHHUE B )XKUBOU npupone, Auddysus, ocmoc,
TEMJI000MEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIICH Cpeibl,
yTHIIM3aIus OMOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumua: NUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJyYeHHUE HAaHOMAaTepUalioB, TEIIOBbBIC
CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U ra3oB, KUAKHAE KPUCTAJIbI, AIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAS JUCCOLIMALINS, TAIbBAaHUKA, dJIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue JABUKEHUN C HCIOJH30BAHUEM MEXaHHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEHNH, peméryaTble KOHCTPYKIMU), MCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U JPYrHE€), ABUTATE]b BHYTPEHHETO
cropaHusi, mapoBasi TypOnHa, OBITOBOW XOJOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYYEHHS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HAaHOMAaTEpHaioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3zopas3psiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'alIbBAHUKA.
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Paznea 4. JaekTpoanHamMmka.

Tema 4. Maznummnoe noae.

B3auMopelicTBUEe TOCTOSIHHBIX MAarHMTOB U IPOBOJHUKOB C  TOKOM.
MarautHoe mone. BexkTop MarHUTHOW HWHAYKUMM. [IpuHOMO Cyneprno3unuu
MArHUTHBIX NIOJIEH. JIMHUM MarHUTHOW MHYKIIUH.

MarnutHoe 1ojie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJICHUE U MOJYJIb. [[BU)KEHUE 3apsSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarunutHoe 1osje B BeliecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTUKy.

TexHu4eckrue yCTpONUCTBA MU TEXHOJOTUYECKHE IPOIECChl: IPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TeCTEP-MYIbTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna  nWHMI  HMHOAYKIMM ~ MArHUTHOTO — TOJISI  TOJIOCOBOTO
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtrna nMHUNA MAarHUTHOW UHAYKIHUH [10JIS JJIMHHOIO MPSIMOTO IIPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habtoienue nBUKeHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[Tpunnun JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMuUKym.

HccenmenoBanre MarHUTHOTO T10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBUASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenune cuitbl Amriepa.

M3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIWY HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHue D3NEeKTPOMAarHUTHOM MHAYKUMH. [loTOK BekTOopa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3aKOH AJIEKTPOMAarHuTHOM uHAykuuu Papanes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

O/1C vHAyKUMHM B NPOBOJHMKE, JABMXKYLIEMCA B OJHOPOAHOM MArHUTHOM
TOJIE.

[TpaBuno Jlenua.



NunyxktuBHOCTh. Karymika WHIYKTHUBHOCTH B LEMNH IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

OHeprusi MAarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHUYECKHE MPOLECCHl: WHIAYKIMOHHAS
I1eYb, COJICHOU/, 3aIUTa OT JIEKTPU3ALUH TN MPU IBUKEHUHA B MATHUTHOM I10JI€
3eMIIH.

Hemoncmpauyuu.

HabGnronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucuMoctd OJC HHAYKIUMHA OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tagenne MaruuTa B alltoMUHUEBOM (MeAHOM) TpyOe.

SIBneHue cCaMOMHTYKIIMH.

Hccnenosanne 3aBucuMoctd D/IC caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHMS
CUJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW HHIYKLIHH.

Omnpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sBICHNS CAMOUHAYKIINH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paszgea S. KoJsieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonnyeckue kosiebanus. Kunematnyeckoe M IMHAMHUYECKOE OIMCAHUE.
DHepreTUYecKoe ONKMCcaHue (3aKOH COXPAHEHHS] MEXaHWYeCKON sHepruu). BoiBoj
JUHAMHYECKOIO ONMMCAaHUs FapMOHMYECKHX KOJIEOaHUI M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4YECKOT'O OIHUCAHMUSL.

Amrumutyaa u ¢asza koneOanuil. CBs3b aMIUTUTYIbl KOJeOaHUN HCXOJIHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wyactota kosieOanuii. Ilepuon Manbix CBOOOIHBIX KOJICOAHUI
MaTeMaTHYecKoro MasiTHuka. Ilepros cBOOOIHBIX KoJ€OAHMN NPYKHMHHOTO
MasTHHKA.

[Tonsarue o 3aTyxaromux kosedbanusx. BeiHyKIeHHbIe Koaebanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ DPE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE IPOLECCHI: METPOHOM, YacChl,
KayeJu, My3bIKaJIbHbIE€ HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeIbHOTO ABUKEHHUS.



HabroieHne He3aBUCUMOCTH NEpUOAA MajblX KOJIEOaHUN Ipy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaronmx KojaeO0aHui U 3aBUCUMOCTH TEPUOJIa CBOOOIHBIX
K0J1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kojgebOaHWH TIpy3a Ha MACCUBHOW IMPYKUHE C IEJIbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WeaIbHON MOJIENIN PY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPrUU IPH KOJIeOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Habmroienue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

W3mepenne neprojga CBOOOAHBIX KOJEOAHUII HUTSHOTO M MIPYXKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJla B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojBECe.

M3yyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanne FHEPTUU B MPY>KUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/bI 3aTYXaOMUX KOJIEOaHUN.

HccnenoBanrie BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHumHnuole Ko1eb6anus.

Konebarenbubiit  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIC KOJEOAHHUS B
ujeanbHOM KosiebaTenbHOM KOoHType. Dopmyrna Tomcona. CBsI3b aMIUIATYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAIBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX1cHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusI.

[lepemenHpli TOK. MOIIHOCTH NEPEMEHHOrO TOKA. AMIUIUTYJHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHs] TMPU  pa3inyHON  Qopme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CunycouianbHbli TIEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOp W KaTyllka
WHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Wneanshbiii  Tpancpopmarop. IlpousBoacTBo, mnepemada M noTpedieHue
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKM MpPU TMPOU3BOJCTBE AeKTposHepruu. Kynbrypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHruecKkue yCTpPOMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpauyuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTb 4acTOThl CBOOOIHBIX KOJEOaHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.



['eneparop He3aTyXarOLUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mogenb 35IeKTPOMAarHuTHOTO TeHEPATOPA.

BrIHyXIeHHbIE CHHYCOUATbHbBIE KOJICOaHMUS.

Pe3ucrop, KaTylika MHAYKTUBHOCTH U KOHJIEHCATOp B LEMU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCHEIOBATENIBHOM COEIMHEHUU PpE3UCTOpa, KATYyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIMI IEUCTBHS TpaHchopmaTopa.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKkmuKym.

N3yuenne tpanchopmaropa.

HccenmenoBanre MEpEMEHHOIO TOKA Yepe3 IMOCIEAOBATEIBHO COCOUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabsroieHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAaZHUMHbLE 0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NperIoMJIeHHE, MUHTEepPEpeHUUs U
U pakiys.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBOe 3arpsi3HEHNE OKPYKAIOILIEH CPEbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHE,  MPEIOMIICHHUE,
noJisipu3anusi, uHTepdepeHuns u qudpakums.

[IIkana 37€KTPOMATrHUTHBIX BOJH. [IpuMEHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHuueckue yCTpOWCTBA W MPAKTHUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neup,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHULIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U TPOJOJIHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HabGnronenue orpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuuu MEXaHUYeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.



HabGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJIOM u
4acTOTOM KoJeOaHuH.

HccnmenoBanne  CBOWMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTPAKECHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, tHTephepeHIIus.

Oo6napyxeHue nHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyMm.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacIpOCTPAaHEHUE CBETAa B OQHOPOJIHOM cpene. Jlyd cBera.
To4euyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoenue n3oOpaxeHuil B
iockoM 3epkane. Cepuyeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTeshb
npenaomiieHusl. OTHOCUTENbHBIN MTOKA3aTelb NpesioMiieHus. [I0CTOSTHCTBO 4acTOThI
CBETA M COOTHOILICHWE JUJIMH BOJIH NPU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. Jucnepcusi cBera. ClIOXKHBIM cOCTaB OEOTO CBETa.
IBer.

[lonmHoe BHyTpeHHEe OoTpakeHHE. lIpenenbHbli yrojl MOJMHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue u pacceuBaromue JnH3bl. ToHkas suH3a. DokycHoe
paccTosiHME M ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(hEepUdecKoil JMH3BI OT €€ TeOMETPUH U OTHOCUTEIHLHOTO
MTOKA3aTeIIs MPETOMIICHUS.

dopmysia TOHKOM JIMH3bI. Y BETUYEHHE, 1aBAEMOE JIMH30M.

Xoa jyya, IpOLIEAUIEro JMH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wW300paKeHW TOYKM U OTpe3ka MpsSiMOMl B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemaromasi cnocoOHOCTh. 713 Kak onmTHYecKas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWaTepdepennus cera. KorepeHTHBIE HMCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHHUMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakums cBera. JudpaxkmuonHas peméTka. YciaoBue HAOTIOIECHUS
[JIaBHBIX ~MAaKCUMyMOB TpU  TAJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.



TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaT, MPOCBETICHHUE
OIITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanre mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnepoBanne Xola CBETOBBIX MYYKOB YEpe3  IUIOCKOMAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

HaGmronenue BeTOB TOHKUX IJIEHOK.

Hab6monenune nudpakxium crera.

N3yuenue nudpakiinoHHON pereETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JJIsl U3YUEHUS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHIInN 1 TOJISIPU3AIIN CBETA.

N3yueHue noyisipu3alyu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIECKTPUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3IIyYCHUS Ha IBYX IIEIISIX.

HaGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenune I1uHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIy4EeHHUsS CBETOAMOJA MPU MOMOIIU AUGPAKITMOHHOMN
PELIETKH.

Pa3znesn 6. OcHOBBI CIeHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panvipl  NPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [loctymater
CIEUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBaid. IIpeoOpazoBanus  Jlopenna.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpAIICHUE JJIMHBI.



DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C PHEPrue U UMMYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPTHUS
MOKOS.

TexHuueckue YCTPOMCTBA W TEXHOJOTHYECKUE TMPOIECChl: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENU 3aPSKEHHBIX YACTHII.

Y4eHNYEeCKU IKCIIEPUMEHT, JIJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMOyJbca U DHEPTUM  PEIATUBUCTCKUX 4YacTul (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBecHOE TemioBoe H3MydeHHUE (U3JIydeHUuE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmeuieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CroneroBa. 3akoHbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1ia poroaddexra. «KpacHas rpanuia» Gororddekra.

JlaBnenue cBeta (B YACTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBbIE cBOMiCTBA yacTull. Bonubl ne bpoins. JliimHa BonHb! ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3aluu JABWXKYyLIehcs yactuubl. KopnyckyispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOLIEHUSI HEOIpPEAeIEHHOCTEN
['eiizenbepra.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKUE ITPOIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOU MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  COTNPOTHBIICHUS  TOJIYIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomut, npAKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosinHoi [lnanka Ha ocHOBe uccnenoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qu3zuka amoma.

OneIThl IO HCCIIEOBAHUIO CTpOeHHUs aTtoma. [limaHerapHas Mozenb aroma
Pesepdopna.



[Toctynatel bopa. M3nyuenue u norsioiieHrue (OTOHOB MPU MEPEXO0/Ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA APYTOM.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aTomMa BOJIOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue ycTpoWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habmnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Onpenenenue JUIMHBI BOJIHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

Habmronenue muHeyaToro crexTpa.

HccenenoBanue CIIEKTpa pa3pesKeHHOTO aTOMAapHOro0 BOJOPOJA U U3MEPEHME
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas monens sigpa ['eiizenOepra—MBanenko. 3apsig siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTta-
pacrnan. ['amma-n3nyyeHue.

3aKkOH paguOaKTHBHOTO pacrnajga. PagnoakTUBHBIE H30TONBI B NPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3Iy4YCHUS. BinsHME PagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. Jledext maccer sapa.

Anepublie peakuuu. Jlenenue u cunte3 suep. Anepusie peaktopsl. [Tpobiaemsl
YOPaBISEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AIEPHOU YHEPIETUKHU.

Metonbl peructpanuy U UCCIENOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJCHCTBUA. bapHOHBI, ME30HbI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenn. KBapk-TirooHHAas MOAENb apOHOB.

®usuka 3a npenaenamu CranaapTHOM mopaenu. TEMHas marepust U TEMHaA
DHEPIusl.

EnuHcTBO pusznueckoi KapTUHBI MHpA.

TexHuyeckne yCTpoNCTBA U TEXHOJIOTUYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, sAepHbI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue norsoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPUZUKH.



Otansl pa3BUTUS aCTpPOHOMHUH. [IpuKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (UBUKHA JII OOBSICHEHHS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel acTpoHOMUYECKMX ucciaeqoBaHuid. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3mHoro nHeba. Co3Be3musi, sSpKue 3BE3NBI, IUIAHETHI, WX BHIUMOE
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, NX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMMa «CHeKTpaIbHbIN K1acc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEILHOCTU. BHyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii ITyTe — nHama ['anaktuka. Ilonoxxenue u aBwxkeHue ConHIa B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE NBIPHI B SApPAX
raJaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ima. PazOeranue rajgakTuk.
Teopus bonporo B3psiBa. PenmkToBoe u3iyyeHue.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKESHHUM JJI ONpe/IesIeHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3usi (CEBEpHOrO MOJYLIIApUS U SPKUE
3BE3ILI.

HaGmogenuss B Teneckon JIyHbl, TUIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl u3mMepeHus: PU3NUYECKUX BEJIMUYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U [IUGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEH
(bu3MYecKuX BEIUYMH, NPOBEpPKA MPENJIOKEHHbIX THMNoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM) ).

O0o01maronee NOBTOPEHHUE.

O06o0011IeHre U cucTeMaTU3als COAEpKaHus pa3fenoB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus



U BOJHBD, «OCHOBBI CIELHAIBHONM TEOPUM OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3nkn W acTpOHOMHH B DKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBbHON M ATHUUYECKOH cepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAYyYHOW KApTUHE MUpPA, 3HAYCHHUE ONMCATEIIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBACHUTEIbHOM W  MPOTHOCTUYECKOM  (YHKIIHI
buznyeckoit Teopun, posib GU3NYECKON TeOpUU B GOPMUPOBAHUU MPEACTABICHUI
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBS3H.

N3yuenue xkypca ¢pusuku yriny0aéHHoro ypoBHs B 11 kitacce ocymiecTBiseTcs
C Yy4€TOM COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MAaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmunvie noHAmMUA, C6A3AHHBIE C U3YYECHUEM MEN 00068 HAYUHO20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (usnueckas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJENb, HW3MEpPEHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(PPOBast 1adOpaATOPHSL.

Mamemamuka: pelieHUE CUCTEMBbl YpPaBHEHHH. TpPUTOHOMETPHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 371eMEHTAPHBIX (GyHKUUNA. [Ipu3Haku 1OMOOMS TPEYroJbHUKOB,
onpeiesIeHUE IOMIAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: snekrpuueckue SBIEHUS B KUBOM NpUpoJe, KojeOaTelabHbIE
JBWKEHUS B JKMBOM NPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPY)KaloIIew  cpesbl,
yIbTPa3BYKOBasi JMATHOCTMKA B MEJULIMHE, ONTUYECKHE SBJIECHUS B >KHUBOU
IPUPOJE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarnuTHblE TIONIOCA 3€MJIM, 3aJIE)KM  MArHUTHBIX  pYA,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoJBUTraTeNb SK0OM, reHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAsS Ieyb,
JMHUU 3JIEKTpONepead, IeKTPOJABUraTeNb, pajap, paauonpuéMHHK, TEIEBU30p,
aHTeHHa, TtenepoH, CBY-neub, yabTpa3ByKoBas JUAarHOCTHMKa B TEXHUKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBILIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS YydeOHOro mnpeamera «Dusnka»
JOJKHBI OTpaXkaTh TOTOBHOCTh ¥ CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JEITEIBHOCTU B IMPOLIECCE PEaNM3alMi OCHOBHBIX HaIpaBJICHUIM
BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOr0 BOCIIUTAHUA:

¢ c(hOPMUPOBAHHOCTH IPAKIAHCKON MMO3ULIUU O0YUAIOLIETOCs KaK aKTUBHOT'O
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

® [PUHATUE TPAJAULHUOHHBIX OOIIEYEIOBEUECKUX TIyMaHUCTUUYECKUX H
JEMOKPATUYECKUX LIECHHOCTEH;

® TOTOBHOCTbH BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'Pa)kIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

® YyMEHUE  B3aMMOJECHCTBOBATH €  COLMAJIBHBIMA  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHSIMU U HA3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM I€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA

e cpopMHPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

® [[EHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUIM
POCCUICKUX YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:

¢ c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

® CIOCOOHOCTH OIICHMBATh CUTYallUI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

® OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO OYIYIIETO.

ICTETHYECKOT0 BOCITUTAHMA:

® SCTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOYAas 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYA0BOI'0 BOCIIMTAHUS:



® UHTEpeC K pa3iInyHbIM cepam mpodeccnoHaIBHON AEeITeTbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUWIO B
o0nacTi GU3HKHU HA TPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECKOT0 BOCTIMTAHMA:

¢ cHOPMHUPOBAHHOCTH JKOJOTHYECKOW KYJIBTYPHl, OCO3HAHWE TI00ATHHOTO
XapakTepa dKOJOTHIECKHUX TPooIIeM;

® [UIAHUPOBAHUE W OCYIIECTBICHUE JCUCTBUM B OKPYXKAIOUIEH Cpelle Ha
OCHOBE 3HAHUS IIeJIel YyCTOMYNBOTO Pa3BUTHS YEJIOBEUECTRA;

® DPACIIUPEHUE OMbITA JEATEIBHOCTH HKOJOTUYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTH HAYYHOT'0 MO3HAHUS:

¢ c(hHOPMUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

® OCO3HAaHWE IICHHOCTH HAyYHOH JEeSTEIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3ydeHus  (GU3MKH ~ OCYIIECTBIIATh  MPOEKTHYI0O W HCCIIEIOBATEIHCKYIO
NeATeTLHOCTh WHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijoruueckue aeMcTBUsA:

® CaMOCTOSTENIBHO  (OPMYNIHpPOBaTh U  aKTyaJW3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpPENENSITh LEJIU JIEATEIbHOCTH, 3a/aBaTh MapamMeTpbl U KPUTECPUH HX
JIOCTHIKCHMSI;

® BBLISIBJISITh 3aKOHOMEPHOCTH U TMPOTUBOPEYUST B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

e paspabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIU3a UMEIOIINXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHBBI B JICSATEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;

® KOOPIMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

® pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKkye 1eMCTBUSA.

® BJIAJICTh HAYYHOU TEPMHUHOJIOTHEN, KIFOYEBBIMU MOHATUAMUA U METOJAMHU
(bu3nYeCcKo HAYKH;



® BIAJETh  HaBbIKAMM  y4eOHO-HCCIIEIOBATEIbCKOM U MPOEKTHOMU
NEeATEeIbHOCTH B 00nacTH  (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB PEIICHHs 3a/1ad (PU3UUECKOTO COMEpKaHUS,
MPUMEHEHUIO PA3INIHBIX METOJIOB TTO3HAHNUS,

® BIAJCTh BUJAMU [IEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallHUsIX, B TOM YHCIIE TIPU CO3JIaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

® BEBISBIATh NMPUYUHHO-CIICCTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI MJIs JIOKAa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHNUS,

® AHAJTU3UPOBATh IIOJYYEHHBIE B XOJI€ pEUICHUs 3a7aud pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

e cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

® JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

® yMETh TIEPEHOCHTHh 3HAaHWUA MO (HU3MKEe B TPAKTUYECKYIO O00IaCTh
KU3HEICITCIbHOCTH;

® yMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTelH;

® BBIJBUTATh HOBBIC UJIEH, MPE/JIaraTh OPUTMHAIBHBIC TIOIXO0/IbI U PEIICHHUS;

® CTaBUTH NMPOOJIEMBI U 3324, JOMYCKAIOIINE AIbT€PHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

® BIAJICTh HABBIKAMHM MOJTy4YeHUs HUHPOPMAIIUU (PU3NYECKOTO COACPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBJISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMKM PA3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

® OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

® UCIIOJIK30BaTh CpeACTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3aa4 ¢ CcoOMroJieHHneM TpeOOBaHUN AProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

® CO3/1aBaTh TEKCThI (PU3UYECKOTO COACpPNKaHUS B pa3IuyHbIX (popmaTtax ¢
y4éTOM Ha3zHaYeHUS WH(POpPMAIIUY | TICIICBOM ayIUTOPHH, BHIOUpask ONTUMATLHYO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

® OCYIIECTBISITh OOIIEHHE Ha Ypokax (U3UKK U BO BHE-YPOUHOMU
NEesTEeITbHOCTH;

® pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMi W CMIryaTh
KOH(JIUKTHI;



® Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

® [IOHUMAaTh U KCIOJb30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHIUBUAYaIbHOM
pabdoThI;

e BbIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JCUCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

® [IPUHUMATH II€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIaH JCHCTBUM,
pacmpeienaTh pojau ¢ Y4€TOM MHEHHM YYaCTHMKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padoThI;

® OIICHMBATh KAayeCTBO CBOET0 BKJAJa M KaXKJIOIO YYaCTHHMKA KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e [Ipe/ularaTb HOBBIE IIPOEKTHI, OLEHHWBATh WJAEH C IO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

® OCYIIECTBIATH IO3UTHUBHOE CTPATETMYECKOE IIOBEJIECHUE B DPAa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble yueOHbIe NeiiCTBHSA

Camoopranusanus:

® CaMOCTOSITENIbHO OCYILECTBISATh O3HABATENbHYIO ACSATENIbHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

® CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHMS] PACUETHBIX M KauYECTBEHHBIX
3aj]a4, MJIaH BBINOJIHEHHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATNOUYTEHUI;

® J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

® pacIIMPATH PaMKH Y4eOHOIO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

e JleJlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

® OILICHHWBATH MPUOOPETEHHBIN OTIBIT;

e CrocoOCTBOBAaTh (POPMUPOBAHUIO W TMPOSBICHUIO SPYIUIIMUA B OOJIACTH
(u3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

® J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

® BIAJETh HABBIKAMHM TMO3HABATEJNbHOM peQJIEeKCUH KaK OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOILECCOB, UX pE3yJIbTaTOB H
OCHOBaHUI;

® UCIONb30BaTh MPUEMBI pedIeKCUU Uil OLEHKU CHUTYyalluH, BbIOOpa
BEPHOT'O PELLIEHUS;



® yMeTh OIICHMBATh PUCKA U CBOEBPEMEHHO MPUHUMAThH PEHICHHS MO X
CHIDKEHHUIO;

® [IPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTUX TPH aHAIW3e PE3yIbTaTOB
NEeATEeTLHOCTH;

® IPUHUMATH Ce0s, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTUX MPH aHAIW3E pPE3yIbTaTOB
NEeSATEeTbHOCTH;

e TIpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce TOCTHXEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI TI0
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs

COBEPIIICHCTBYETCS AMOITMOHAIEHBIN WHTEJUICKT, TIPEATIOIaTr AFOTITHIA
c(hOpMHUPOBAHHOCTD:
® CaMOCO3HAHHUSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHJETh HANpPaBJICHUs pPa3BUTHUA COOCTBEHHOMN
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBATBCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpEMJICHUE K JOCTHKCHHIO TEIH
U YCIIeXy, ONTHUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

® ODMIIATHH, BKJIIOYAIONIEH  CIMOCOOHOCTh TMOHUMATh  AMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBHIBATh €TI0 MPHU OCYIIECTBICHUHU OOIIEHUs, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

® COIMANTBHBIX HABBIKOB, BKIIOYAIOIIMNX CIOCOOHOCTH  BBICTPAWBATh
OTHONICHUSI C APYTHMH JTIOAbMH, 3a00THTHCS, TPOSBIATh HHTEPEC U pa3perniaTh
KOH(DIIUKTHI.

NPEAMETHBIE PE3YJIbBTATBI

K xonmy oOyuenust B 10 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:

® [IOHMMaTh POJb (HU3UKK B  DKOHOMHUYECKOHM, TEXHOJOTHYSCKOM,
HKOJIOTUYECKOM, COIMATBLHON M ITUYECKON cdepax NesTeTbHOCTH YesI0OBEKa, POJib
u Mecto UMK B COBPEMEHHOM HayyHOW KapTHHE MHUpa, 3HA4YCHUE
OMMCATENIbHOM, CHUCTEeMaTU3UPYIOIIeH, OOBSICHUTENBHOW U MPOTHOCTUYECKOU
byHKIM  Gu3NYECKOM TEOpHUM — MEXaHUKH, MOJICKYJSIpHOM (U3UKH |
TEPMOJIUHAMHUKH, POJIb (DPU3NIEcKOol Teopuu B (POPMUPOBAHUU TPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;



® pa3nuyaTh YCIOBUSA NPUMEHHUMOCTH Mojielell (u3Mdyeckux Tea W
MPOLIECCOB (SIBJICHUM): MHEpIMATIbHAS CUCTeMa OTCUETa, aDCOIIOTHO TBEPIOE TEIIO,
MaTepuajgbHas TOYKa, pAaBHOYCKOPEHHOE JBWKEHHE, CBOOOJHOE TaJICHHUE,
abcomoTHO ympyras aedopmaiiys, adCOOTHO YIPYyroe U adCOIOTHO HEYIIPYroe
CTOJIKHOBEHHMSI, MOJICNIN Ta3a, MUAKOCTH U TBEPAOTrO (KPUCTALIMYECKOTO) Tena,
UJCaJbHbIN T'a3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

® pa3nuyaTh YCJIOBUA (TpaHUIBl, 00JAcCTH) NPUMEHUMOCTH (HU3MUECKUX
3aKOHOB, TIOHMMATh BCEOOHM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCIOJIb30BAHNS YACTHBIX 3AKOHOB;

® AHAJTU3UPOBATH M OOBICHATH MEXAHMYECKHE IMPOILIECChl U  SIBJICHMUS,
UCIIOJIb3ysd OCHOBHBIC IIOJOKEHUSI W 3aKOHbl MEXAaHUKHA (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JABUKECHUS,
npeoOpazoBanusa [anunes uisi CKOpPOCTH M TepeMeleHusi, 3akoHbl HploTOHa,
MIPUHIIMIT OTHOCUTEIIBHOCTU ['anuiesi, 3aKOH BCEMHUPHOIO TSITOTCHUSA, 3aKOHBI
COXpaHEHUs HUMITyJIbCa M MEXaHUYECKOM DSHEpPruu, CBsA3b padOThl CHIIBI C
W3MEHEHUEM MEXaHWYECKOW SHEPIHH, YCIOBUS PABHOBECHUsI TBEPAOIrO Tela), MpU
TOM HCHOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBATh YCIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHWs HMMITYJIbCA M MEXAHWYECKOU
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

® AHAJTU3UPOBATH U OOBSCHSATH TEIJIOBBIC MPOIECCHl U SIBICHHS, UCIIOJIb3YSI
ocHoBHbIe oJ0keHuss MKT u 3aKoHBI MOJIEKYISIpHON (HUZUKU U TEPMOTUHAMUKH
(CBSI3b TaBJICHUS UJICATTLHOTO Ta3a CO CpeHEN KMHETUUECKON dHEPTUel TEIJIOBOTO
JBW)KCHUS M KOHIIEHTPAIlMEM €r0 MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpeIHEW KWHETHUYECKOW SHEPrueil TEIIOBOTO ABMXKEHUS €ro 4YacTUll, CBA3b
JABJICHUSI WUJICAJIBHOTO ra3a ¢ KOHUEHTpAlUeW MOJEKYJI U €ro TeMIIepaTypou,
ypaBHeHHe MenzaeneeBa—Kianeipona, nepBbld 3aKOH TEPMOIAWHAMUKHU, 3aKOH
COXpaHEHHUs SHEPrMM B TEIUIOBBIX TpoOlEeccax), MNpU ITOM HCHOJIb30BaTh
MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUA MPUMEHUMOCTU
ypaBHeHUs1 MeHeneeBa—Knaneipona;

® AHAJTM3UPOBATH M OOBICHATH DIEKTPUUYECKHUE SIBIICHUS, UCIOJb3YS
OCHOBHBIE TMOJIOKEHUSI M 3aKOHbl JJIEKTPOJMHAMHUKUA (3aKOH COXpaHEHUS
AIEKTPUUYECKOr0 3apsiaa, 3akoH KylioHa, MOTEHIMaTbHOCTh JIEKTPOCTATUUYECKOTO
MOJIsl, TPUHIUI CYNEPHO3UIUA JJICKTPUUECKUX TMOJIed, MpU ITOM YyKas3bIBas
YCIOBUSL TPUMEHUMOCTH 3akoHa KyrnoHa, a Takke NpPaKTHUYECKH BaKHbBIC
COOTHOIIEHHUS: 3aKOHbI OMa Il y4acTKa 1eNu U JJIsl 3aMKHYTOU 3JIEKTPUUECKOM
nenu, 3akoH JDxoyns—Jlenna, mnpaBuna Kupxroda, 3akonsr Papames ans
AIIEKTPOIIN3a);

® ONUCHIBaTh (DU3UYECKUE TMPOIECChl U SIBJICHUS, HCIOIb3YS BEJIWYUHBI:
MEPEMEILICHUE, CKOPOCThb, YCKOPEHHUE, HMIIYJbC TE€Ja W CUCTEMbI TEJ, CHUIA,
MOMEHT CHUJIbl, JABJICHHE, IOTEHUMAJIbHAS DSHEPrus, KUHETHUYECKas SHEprus,



MeXaHu4ecKasi 3Heprusi, padora Cuibl, LIEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHUiia
TSDKECTH, CHJIA YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb, YHEPIrUs B3aMMOACHCTBUSA
Tena ¢ 3eMIEN BOIM3M €€ NOBEPXHOCTH, SHEPTUS yIPyron aedopMaii NpyKUHbI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI DHEPIUsl UJICATIbHOTO OJJHOATOMHOIO Ta3a, paboTa HAealbHOIO Tasa,
OTHOCUTEIIbHAsA BIIAXKHOCTh BO3ayxa, KIIJ[ maeanbHOro TEmIoBOTrO JBHUIaTeNs;
AIEKTPUYECKOE TI0JIE, HANPSKEHHOCTH JJIEKTPUYECKOIO IIOJIA, HANPSKEHHOCTH
IIOJIS1 TOYEYHOrO 3apsia WM 3apsHKEHHOrO 1iapa B BaKyyMe€ M B JIUDJIEKTPHKE,
MOTEHIAAIT AIEKTPOCTATUYECKOTO oI, Pa3HOCTh NOTEHIAAJIOB,
ANEKTPOABMKYIAS  CWJa, CWia TOKAa, HANOpsHKEHHWE, MOIIHOCTh  TOKa,
AIEKTpUYECKask EMKOCTh INTIOCKOTO KOHJAEHCATOPa, COPOTHUBIIEHUE YYACTKA LIETH C
IIOCJEAOBATENbHBIM W MAPAJUIEIBHBIM COCOUHEHHEM PE3UCTOPOB, DHEPIUs
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

® OOBSICHATH  OCOOCHHOCTH  MPOTEKAHUS bu3MYeCKuX  SBJICHHI:
MEXAHUYECKOE JBHXKEHUE, TEIUIOBOE JIBMKEHUE 4YaCTUL[ BEIIECTBA, TEILUIOBOE
paBHOBecHue, OpOYHOBCKOE JBIKeHUe, Iuddy3us, ucCnapeHue, KUIICHHUE U
KOHJICHCAIUs, TUIABJICHUE W KPUCTAJUIM3alMsl, HANPABICHHOCTh TEIUIONEpPEIayH,
ANEKTPU3AIMA  TEJ,  SKBUIIOTCHIMAIBHOCTh  MOBEPXHOCTH  3aPSKEHHOTO
ITPOBO/IHHKA;

® IIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJIHON (hPM3MUECKOU BETUYUHBI OT
JPYyTOM C HWCIHOJIB30BAHUEM IIPSAMBIX H3MEPEHUH, IIPU OTOM KOHCTPYUPOBATH
YCTAHOBKY, (DUKCHUPOBATh PE3YyJbTaThl MOJYYCHHOW 3aBUCUMOCTH (HU3UYECKUX
BEJIMYMH B BUJIE€ TPpaPUKOB ¢ Yyu€TOM aOCOJIFOTHBIX MOTPEIIHOCTEH U3MEPEHUH,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS,

® IIPOBOJIUTH KOCBEHHbIE W3MEPEHUS (PU3NYECKUX BEIMYUH, TPU HTOM
BBLIOMpPATh ONTUMAIbHBIA METOJ HW3MEPEHHs, OIEHHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE TTOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUM;

® [POBOAUTH OMNBITHI MO MPOBEPKE MPEITOKEHHON TMIOTE3bI: IJIAHUPOBATH
AKCIEPUMEHT, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJYYEHHBIE PE3YJIbTAThI U JEJaTh BBIBOJI O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;

e co0I0/1aTh MpaBmUiia OE30MACHOTO TPy NIPH MPOBEJCHUHN UCCIICTOBAHUI B
pamMKax y4eOHOro HKCIIEpUMEHTA, MPAKTUKyMa M y4eOHO-HCCIIeOBATEIHCKON U
IPOEKTHOM JEATEIIbHOCTA C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpHOTO 000PYAOBAHUS;

® peulaTh PACYETHBIE 3aJaud C SBHO 33aJaHHOM M HESBHO 3aJaHHOU
(bu3nUecKoil MOJENbIO: HA OCHOBAHWMU aHalIM3a YCJIOBUS OOOCHOBBIBATH BHIOOP
bu3MYecKoil MOAENH, OTBEYAOINIeH TPeOOBaHUIM 3aJaud, TMPUMEHSITH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH Y TIOCTYAThl (PU3UIECKUX TEOPHM MPU UCIOIb30BaHUU
MAaTEMATUYECKUX METOAOB PEUICHUs 3aJa4, NPOBOAUTH PacU€Thl HA OCHOBAHUHU
MMEIOLIMXCSL JaHHBIX, AHAJIM3UPOBAaTh PE3YJIbTaTbl U KOPPEKTUPOBATH METOMbI
pELIEHHUs C YYETOM IOITYYEHHBIX PE3YJIbTaTOB;



® pemiarh KAayeCTBEHHbIE 3a/aud, TpeOylollue NpPUMEHEHHUs 3HaHUM u3
pa3HbIX pa3lenoB Kypca (U3MKH, a TaKKE MHTErpaldd 3HAHUW U3 APYrHX
IPEIMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATH JIOTHYECKYIO LIETIOYKY
paccy X JIeHUN C OMOpPOil HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUYECKUE
SIBJICHUS,

® UCIIOJIb30BAaTh TEOPETHUUYECKUE 3HAHUS JJisi OOBSCHEHHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENBbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOLIECCOB;

® TIPUBOJUTH MPUMEPHI BKJIAAa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

® AHAJIM3UPOBATh U OLICHUBATH MOCIEACTBHUS ObITOBON U MPOU3BOJACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM € (PU3MYECKMMH NIPOLECCaMH, C MO3MIMNA
HKOJIOTHYECKOM 0€301acHOCTH, IpeCTaBICHUN 0 paImoHaIIbHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE Pa3yMHOM HCIIOIb30BAaHUU JTOCTHXKEHHIM HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IeCTBa;

® IPUMEHSTH PA3JIUYHbIE CIOCOOBI pabOThl ¢ MH(pOpMaNUEn (HUIUIECKOTO
COJIEP’KaHUSl C HCIIOJb30BAaHWEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU IS
MOUCKa, TMepepaboOTKU M MPEIbSABICHUS Y4YEOHOW M HAYYHO-TIOMYJISIPHOU
uHbOpMaIlMU, CTPYKTYPUPOBAHUS U HUHTEPHpETAui MHPOPMAIUH, MOTYICHHON
U3  Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh  MOJIYYaeMYIO
uHPOpMAIIMI0O U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHWM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAIIUU;

® TIPOSIBIISITH OpraHU3aIMOHHBIC u MO3HaBaTENIbHbIC YMEHHS
CaMOCTOATEILHOTO TMPHUOOPETEHHs] HOBBIX 3HAHUM B TPOLIECCE BBIOJIHEHUS
MPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

e paboTarh B TpYIIE C HUCHOJHEHHEM pPA3IMYHBIX COLHUAIBHBIX PpOJIEH,
IJIAHUPOBATh PA0OTy TPYNIBI, PAMMOHATIBHO PACHPENEsATh NEATeIbHOCTh B
HECTaHJAPTHBIX CUTYAIMsIX, aJICKBATHO OLICHUBATh BKJIAJl KAXKIOTO M3 YIaCTHUKOB
IpyNIibl B pelIeHUE paccMaTpruBaeMon MpoOJIeMbl;

® MPOSIBJISATH MOTHBALIMIO K Oynymied npodeccuoHaaIbHOM AESITeIbHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xonny oOyuenus B 11 knacce mpenIMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

® [IOHMMaTh poJib (QU3MKM B  HSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBbHON M ATHUUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
B COBPEMEHHOM HAay4YHOW KAapTHHE MHUpPA, POJIb ACTPOHOMHHM B IPAKTHYECKOU
JEATEIbBHOCTH  YEJIOBEKAa W JAaJbHEHIIEM HAYyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYECHUE ONMCATEIBHOM, CUCTEMATU3UPYIOLLIEH, OOBSICHUTENIBHON U



MPOTHOCTHYECKOM  (DYHKIMI  (Qu3nueckod Teopuh —  DIEKTPOAUHAMUKH,
CHEIUATBHOW TEOPUU OTHOCHUTEILHOCTH, KBAaHTOBOW (PU3HMKH, POJbL (PU3MUECcCKOi
Teopuu B (HOPMHUPOBAHHUM TPEACTABICHUN O (PU3MUECKON KapTHHE MHpA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O MIPUPOJIE;

® pa3nuyaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (U3NYECKUX Tel U
IIPOLIECCOB (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE
MoJisi, TapMOHUYECKHE KoJeOaHus, MaTeMaTHYeCKH MAasTHUK, WJCaTbHbBIN
NPYKUHHBI MAasATHUK, TapMOHHYECKHE BOJHBI, HJICAJIbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIEJIEH aToMa, aTOMHOTO sijpa W KBAHTOBOW MOJEIHU
CBETA;

® pa3ziuyath YCJIOBHS (TpaHMIlbl, OO0JACTH) MPUMEHUMOCTH (HU3NUYECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJIU3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE MPOIECCHl U SIBICHUS,
UCITOJIb3YsI OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJMHAMHMKU U CIIELHAIBHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPaHEHUs DSJIEKTPUYECKOro 3apsijia, Cuiia
Awmmnepa, cuna JlopeHna, 3aKOH 3JEKTPOMArHUTHOW WHAYKUMWH, NpaBwio JleHna,
cBs3b DJIC caMOMHAYKIHMM B D3JIEMEHTE DSJIEKTPUYECKOW IEMU CO CKOPOCTHIO
W3MEHEHUS] CHJIbI TOKa, MOCTYJIaThl CIELHAIBHOM TEOPUU OTHOCHTEIIbHOCTH
OWHIITEITHA);

® AHAJIU3UPOBATh U OOBICHATH KBAHTOBBIE NMPOLIECCHI U SIBJICHMSI, UCHIOIB3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHUe OiHIITEeHHa st (GoTodrddexra,
NIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIUII COOTHOIIEHUSI HEONIPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPAHEHUs 3apsSA0BOTO M MAacCOBOIO YUCEN W DHEPIUH B
AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOTO PaCIIaia);

® OMUCHIBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, HWCIOJIb3Ys BEJIUUYMHBI:
HaIPSHKEHHOCTD AJIEKTPUYECKOrO IMOJIsI, MOTEHIMAI JIEKTPOCTATUYECKOIO MOJIs,
Pa3HOCTh MOTEHLMAJIOB, 3JEKTPOJBIKYIIAS CHUJIA, UHIYKUKS MArHUTHOTO MOJIS,
MarHUTHBIM TOTOK, cuja AMIiepa, WHAYKTUBHOCTb, 3JIEKTPOABMXKYILAS CHUJIA
CAMOMHAYKIIMM, SHEPrusi MAarHUTHOIO  TMOJs  MNPOBOAHMKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTUS], SHEPTHUS MOKOSI CBOOOTHOM YaCTHUIIBI,
SHEPrusl U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi]l SApa, SHEPTUs CBSI3U SApa;

® OOBSCHATH  OCOOCHHOCTH  MpOTEKaHUs  (U3MYECKUX  SIBICHMIA:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, UHTEp(EPEHIIMs BOJIH,
nudpakius, AUCHEpCHsi, MOJIHOE BHYTPEHHEE OTpa)keHUe, (HOTOIIEKTPUUYECKUN
abdext (pororddext), anvbha- u Oera-pacmampl sAep, ramMma-u3IydeHUe szep,
busznyecKre NPUHIUIBI CIEKTPAIILHOTO aHalu3a U paboThI Jlazepa;

® ONpENENATh HaNmpaBlICHUE HWHAYKIMH MAarHUTHOTO MOJIA IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;



® CTPOUTH U300pAKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PACCUUTBIBATB €r0 XapaKTEPUCTUKH;

® IPUMEHATH OCHOBOIIOJIATAIOLINE ACTPOHOMHUYECKHE TIIOHSITHSA, TECOPUU H
3aKOHBI JJIsl aHaiu3a U OOBsACHEHUS (PU3MUECKUX MPOIECCOB, MPOUCXOIANINX B
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTaJaKTUUECKOU CpeJie; TBUKEHUS HEOECHBIX
TeJ1, BOJIFOIIMHU 3BE3]1 U BeeneHno;

® IIPOBOAWUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM INPSMBIX M3MEPEHUM, IPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BUuJe TpapukoB C y4€TOM aOCONIIOTHBIX MOTPEIIHOCTEH H3MEpEeHUH, AenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNUS;

® IIPOBOJAUTH KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEJIUYUH, IPU 3TOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCUTEJIbHBIE IIOTPEIITHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHUM;

® IIPOBOJUTH OMBITHI IO MPOBEPKE NMPEITIOKEHHON TMIIOTE3bL: IJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIU3UPOBATh
ITOJTYYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHON TUIIOTE3BI;

® ONMCBIBaTh METO/IbI MIOJYYEHHUs HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

e coOnroaaTh npaBuiia 0€300acHOrO TpyJa Mpu MPOBEACHUH HCCIEI0BaHUHN B
pamMKax y4yeOHOIro 3KCIEepUMEHTa, MPAaKTHUKyMa M y4eOHO-HCCIIEeIOBATEeNIbCKON U
IIPOCKTHON JEATEIBHOCTU C HCIOJb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB U
1a00paTOPHOTO 000PYAOBAHUS;

e peliaTh pacy€THbIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(bu3MYecKoil MOJIENbI0: HA OCHOBAHWM aHAJIM3a YCJIOBUS BBIOMpPATh (PU3HUECKHUE
MOJIeJIM, OTBEYarllue TPeOOBAHUAM 3aJauyM, NPUMEHATH (HOPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M IOCTYJNaThl (U3MUECKUX TEOpUH TMpPU HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB PELICHMS 3a1ay, NMPOBOAUTH PACUYETHI HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTHUPOBATh METObI
pELIEHUs C YYETOM IOTYYEHHBIX PE3YJIbTaTOB;

e pelaTh KauyeCTBEHHBIC 3a/lauM, TpeOylolue MPUMEHEHUs 3HaHUM u3
pasHBIX paslenoB Kypca (GU3MKHM, a TakKe HHTErpalMd 3HAaHUW W3 JIPYTHX
IIPEAMETOB E€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAUBATH JIOTMYECKYIO LEIOYKY
pacCyXJIeHU C OMOPOMl HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pU3nyeckue
SIBJICHUS,

® JCIOJb30BaTh TEOPETUYECKHE 3HAHUS [UIsi OOBSCHEHUS OCHOBHBIX
OPUHLIUAIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTUYECKUX IPOLIECCOB;

® IIPUBOJUTH PUMEPHI BKJIAAd POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;



® AHAJIU3UPOBATh U OLICHUBATh MOCIEACTBUS ObITOBOM U IMPOU3BOJACTBEHHON
JESTEIbBHOCTH YE€JIOBEKa, CBA3AHHON € (PU3MUECKMMM MPOIECCaMU, C IMO3ULUN
DKOJIOTHYECKON 0e30MmacHOCTH, IIPEACTABICHAN 0 palrOHAJIbHOM
IPUPOAOIIOIb30BAHUH, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUH JIOCTUKEHUN HAYKU U
TEXHOJIOTMH JUIs JaIbHEUIIETO pa3BUTHSI YEIOBEYECKOT0O O0IIECTBA;

® IPUMEHATH Pa3JIMYHbIE CIOCOOBI PadOTHl ¢ MHpopManueil (pusnueckoro
COJIEP’KaHUSI C HCIIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHUH,
Opu 3TOM HCHOJIb30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJIOTHH IS
NOMCKa, TMepepabdOTKU M MPEIbSABICHUS YYEOHOW M HAYYHO-TIOMMYJISIPHOU
uHpOpMaIMU, CTPYKTYPUPOBAHUS U HMHTEPIpETalMM MUH(YOpPMALMH, MOJIyYEHHOM
U3 Ppa3IMYHBIX HMCTOYHUKOB, KPHUTHYECKM aAHAIU3UPOBATH  IOJIYy4AEMYIO
UHPOpPMAIlMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KAK HAa OCHOBE HMEIOLIUXCS
3HAHMI, TaK 1 Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMALIUH;

® TIPOSIBISTH OpraHu3allOHHbIE u MO3HABATEJIbHbBIE yMEHUS
CaMOCTOATEILHOTO TNPHUOOPETEHHs] HOBBIX 3HAHUM B NPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

e paboTarh B TpYIIE C HCHOJHEHUEM pa3IMYHbIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh PabOTy TPYyHIbl, PAlMOHAIBHO pACHPENENiATh JAEATEIbHOCTh B
HECTaHJApTHBIX CUTYalUsIX, aIEKBATHO OLIEHUBATh BKJIAJl KaXXJI0I0 U3 yYaCTHUKOB
IpyNIibl B peUIEHUE paccMaTpruBaeMon MpoOJIeMbl;

® NIPOSIBISATH MOTHUBALIMIO K OyAyuliell mpodecCuoHaIbHONW NesSTENIbHOCTH 110
CIEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQUIIS.
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Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 DNEKTPUYECKOE TOTIe 24 1 https://m.edso0.ru/7f41c97¢
bubnunoreka LIOK
4.2 ITocTOSIHHBIN IEKTPUUECKUI TOK 24 1 https://m.eds00.ru/7f41c97¢
bubnuoreka [{OK
4.3 Tokn B pasinm4HBIX cpenax 6 https://m.eds00.ru/7f41c97c
Hroro no paszneny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
. bubnuoreka [{OK
o1 DusiHeckiit MpaKTHKYM 16 16 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne ni/m JuiekTpoHHbIE (LU pPOBbIE)
NPOrpaMMsbI Bcero Konrpoabnusie IIpakTuyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
1.1 MaruuTtHoe 1ose 14 https://m.edsoo.ru/7f41c97c
bubnunorexka LIOK
1.2 DJeKTPOMarHUTHAs HHIyKIHs 13 1 https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJTHbBI
bubnuoreka [{OK
2.1 Mexanndeckue KoineOanms 10 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2.2 DeKTpOMarHuTHbIE KoJIeOaHus 15 https://m.edsoo.ru/7f41c97¢c
53 MexaHuuyeckue U 3JIeKTPOMarHuTHbIE 10 1 Bubmrorexa IOK
. BOUTHLL https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
2.4 Orntuka 25 1 https://m.edsoo.ru/7f41c97c
Hroro 1o pasnery 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny )

Paznesn 4. KBAHTOBAS ®PU3UKA

bubnunoreka LIOK

4.1 Kopmycky:ispHo-BOJIHOBOM Tyau3m 15 https:/m.edso0.ru/7f41c97c¢
bubnunoreka LIOK

4.2 ®dusnka atoma 5

https://m.edsoo.ru/7f41c97¢c

43 dusKMKa aTOMHOTO SIIPa U 2JIEMEHTAPHBIX
' YaCTHIL

Htoro no pazneny 25

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

5.1 DEeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 16

Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE

Cucrematusanusa 1 0000IIeHE

NpEAMETHOI'O COACPIKAHUA U OIIbITA

7.1 15

NEeSITeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®usuka. 10 kmace. YrinyOaeHHbi ypoBeHb. Mexannka / MsakumieB ['.5., CunsikoB A.3. M.:
- dpoda.

Ousuka. 10 kmacc. YrinyOneHHbI ypoBeHb. MonekymsipHas ¢usuka / Mskumes .41,
CunsikoB A.3. M.: - [Ipoda.

Ousmka.10- 11 kmacc. YrnyOsneHHBIH ypOBEHb. OllekTpoauHamuka / Mskume [.51.,
CunsikoB A.3. M.: - [Ipoda.

®dusuka. 11 kimace. Yrnyonennsiii ypoBenb. Konebanus u Bosiabl / Mskumies I'.51., CunskoB
A.3. M.: - Ipoca.

®usuka.10- 11 knace. Yraybnenusiii ypoBeHb. Onrtuka. KBantoBas ¢usuka / Mskuiies
['.4., CunsixoB A.3. M.: - [Ipoda.






