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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHero obmero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM (denepanpbHO paboueit
nporpaMMbl BociuTanuss W Kounenuuu mnpemnopaBanusi ydueOHOro mnpenmera «®DPusuka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, peaqu3yrolMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIMXCs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeTuu OOYy4YEHHUs, BOCTHUTAHUS W PA3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeameta « Du3nkay Ha yriryOJI€HHOM ypOBHE.

N3yuenne kxypca ¢uzukud yriayOJaE€HHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3a/1a4yu MPOPECCUOHATILHON OpHEHTAIIMK, HATIPABJICHO HA CO3/aHHME YCIOBUHN IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAWMBI I MPOJOKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATBEHOCTSIM.

B nporpamme 1m0 Qu3Mke ONpenensioTcs IUIAHUPYEMBbIE pPe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeMeTHbIe, NpeaMeTHble (Ha  yrayonéHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il  pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolNuXCcs, OCBOUBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o pu3nke BKIIOYALT:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (U3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC TTPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o @Qu3uMke HMeeT NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJIP30BAHA YUNUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0YUX TIPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUCCKYIO0 HHHUIIMATHBY YUHUTEIIEH U
MPENIOCTaBIsAET BO3MOXHOCTH JUJISl pealu3alli  Pa3JIMYHBIX METOJIMYECKHX



MOJIXOJJOB K TMpenoAaBaHuio (U3UKH HAa YriayOJEHHOM ypOBHE TpPU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEpKaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOHMX 3aKOHAaX HNPHUPOABI, BBICTyIas B
KayecTBEe y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpykaroeM mupe. LIkonpHBIN Kype (U3UKH — cCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHUs] HOBBIX MaTepUajoB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHUE YMEHHM NPUMEHATh HAYUHBIN
METO/]I IO3HAHMUSI [P BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pusuku
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. Begymum B Kypce sBisieTcs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pHM, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
I'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
bu3ukn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriayOiaeHHOTO ypOBHS
MpeAnojaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKIEHUS
npo6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TODKHO OBITH MMOCTPOSHO HA
INPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIMAIIOB 0a3UPyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA Kak



MOCTOSTHHO JIeHCTBYyIOIero Qaxkropa yudeOHoro mpoiecca. g yriyOonéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOTO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U paOOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3auuu (GU3MUECKOro TMpakThukyma. B mepBom ciydae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 I3TUX KiaccoB. Bropoil cmoco6 — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). Ilpu stom mon paboramu
IIPaKTUKyMa IIOHMMAETCS] CaAMOCTOSITEIBHOE MCCIIEIOBAHNE, KOTOPOE IPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIIAaroBO HHCTPYKLUH.

B nporpamme 1o (Qu3MKe CHCTEeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBiIeHAa €IWHBIM NepeyHeM. Bridop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTHUUYECKUX PabOT OCYIIECTBISIETCA
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. [lpm sTomM obOecneunBaercs
OBJIaJICHUE OOYYalIMMHUCS YMEHHUSIMU MPOBOJIUTH MPAMbIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YHAENAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJadyM C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys IPUMEHEHNE 3HAHUM U3 pa3HbIX pas3iesioB. /[ kauyecTBEHHBIX 3aaad
PUOPUTETOM SABIISIFOTCS 3aJaHusl Ha OOBSICHEHWE/NMpeIcKa3aHue MPOTEKaHUs
(bu3MUecKuX SBJEHUN U MPOILIECCOB B OKPYKArOUIEH *KU3HU, TpeOyromue BbiOopa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEUECHHUIO0 Y4eOHOTO Ipolecca Kypc (PU3UKHU YIrTyOJE€HHOTO
YPOBHS Ha YPOBHE cpeiHero odiero oopa3oBaHusl JOJKEH U3y4aThCs B YCIOBHUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyJOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JemoHcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAalMid s
UCCJIENOBAHMUSI  M3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, HMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 000OpymOBaHME IS YYCHUYECKHX TPAKTHYCCKUX paboT
dbopmupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (DPU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE UWHTEpeca M CTPEMJICHUS OOy4YaromMXcsd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE IMO3HAHWS W (POPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa MU3yuyeHHS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHWHM W HAYYHBIX JT0KA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O PpONMM (PU3UKK 1711 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyieit
npodeCCUOHAIBHOW  IESTEIBHOCTH, CBS3aHHBIX C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 9TOM HalPaBJICHHH.

JlocTikeHne 3TUX 1enield obecrnednBaeTCsl pelieHueM CISAYIOMUX 3aad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHET0 O00IIero oOpa3oBaHusI:

MPUOOPETEHUE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHAX,  BKIOYAas  MEXaHWUKY,  MOJEKYJIpHYIO  (HU3HUKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPODU3HKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI O0BICHCHHUS
bu3NYecKuX SIBJICHUN B TPUPOJE W JUISl TPUHSTHS TPAKTUYSCKUX PEIICHUUN B
MMOBCEIHCBHOM XU3HU;

OCBOCHHE CITOCOOOB pEIICHHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3nyeckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nYecKol MOJEeNH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHCIE 3aj1ad
WHKEHEPHOTO XapaKTepa,

MOHMMaHue (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHWPOBAHUS ¥ TIPOBEICHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaIW3a MW HUHTEpHpeTanuu  WHGOpMAaIH,
OTIPEJICIICHHS TOCTOBEPHOCTHU MOTYYEHHOTO Pe3yJIbTaTa;



CO3/IaHME YCJOBHU MJIsi Pa3BUTHS YMEHHHM MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCCHOHANBHON NESITEIbHOCTH, CBSI3aHHON
¢ (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHbIA YypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TMPOJIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIM YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBouTcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEJNETIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb JadopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
npoBeleHusT J1ab0opaTopHbIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
O0COOEHHOCTEN 00yJarouxcsl.



COJEP KXAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. Hayunblilt MeTOJ O3HAHUS PUPOABI.

dusnka — pyHAaMEHTaIbHAS HayKa o mpupojae. HaydHslii MeTo MO3HAHUS U METOMBI
UCCIEeI0BaHUS (PU3UUECKUX SBJICHUM.

DKCHepUMEHT U TeOpHsl B Mpolecce MO3HaHus Mpuposl. Habmonenue n skcrepuMenT
B (u3HKe.

Crioco6b1 u3MepeHus PU3nUecKnX BETMYNH (aHAIOTOBBIC U ITU(DPOBBIC N3MEPUTETHHBIC
pUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocTr U3MEPEHHUM PU3NUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTENIbHAS).

MonenupoBanue (¢GuU3MUECKUX SABJICHMM M MPOIECCOB (MarepuajbHash TOYKa,
aOCOJIFOTHO TBEPJOE TEJNO, HUJIealIbHAs KUIAKOCTb, WJCAIbHBIM Ta3, TOUYCUHBIA 3apsn).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. PU3NYECKAs] TEOPU.

Ponp u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KApTUHBI MHUpPA, B
MPAKTUYECKOMN AEATEIbHOCTH JIOJICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenre cwibl TOKAa M HaIPsOKEHHS B IEMU IMOCTOSHHOTO TOKa IMPU MOMOIIU
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ ¢ poBoi JabopaTopueit o gusuke. [Ipumepsr usmepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOIIU KOMITBIOTEPHBIX TATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHUE. OTHOCHUTEIBHOCTh MEXaHMYECKOTro ABWkeHHs. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Panunyc-BekTop MarepuasbHOW TOYKH, €ro MPOEKIIMM Ha OCH CHUCTEMbl KOOpJMHAT.
Tpaexkropusi.

[Iepemenienune, CKOpOCTh (CpedHssE CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH HA OCU CUCTEMBI KoopJuHat. ClokeHne nepeMenieHnit
Y CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE H PpPABHOYCKOPEHHOE MPSAMOJHUHEMHOE JBWKEHHE. 3aBHCUMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepUaIbHON TOYKH OT BPEMEHH U UX rpaduKu.

CBobogHoe majeHue. Y CKOpeHne CBOOOHOrO MmajeHus. J[BrmkeHue Tena, OpOoImeHHOro
MoJ yIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAHMHAT, CKOPOCTU M YCKOPEHHUSI MAaTepUAIbHOU
TOYKHU OT BPEMEHHU U UX rpaduKH.

KpuBonnHeiiHOe [BMKEHUE. J[BMKEHHE MATEpUAIbBHOW TOYKM TI0 OKPYKHOCTH.
VYrnoBass u nuHelHas ckopocTh. [lepmonm m dacrora oOpamenus. lleHTpocTpemuTensHOE
(HOpMabHOE), KacaTeJbHOE (TAHMEHUMAIBHOE) U MTOJIHOE YCKOPEHUE MAaTEPUATIbHON TOUKHU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTUYECKUE MPOILECCHI: CHUIAOMETP, JBHKCHHUE
CHaps/I0B, LICTIHbIE, IIeCTepEHYAThIC U PEMEHHBIE MTepeAaun, CKOPOCTHBIE JTUQTHI.

Hemoncmpauyuu.



Mopenb cucteMsl OTCUETA, MILTFOCTPALUS KHUHEMATUUECKUX XAPAKTEPUCTUK JIBUKEHHUS.

CriocoObI UcCleI0BaHUs IBIKECHUN.

NnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

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

HabGmronenue nBmkeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpaienue CKOPOCTH IPU ABUAKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBaHue yTriIOBOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPH, CKOPOCTEW ABUIKEHHS OJHOTO M TOrO K€ Tena B
pPa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne HepaBHOMEPHOTO JIBHXKEHUS C LIEIbIO ONPEIeTICHNUSI MTHOBEHHON CKOPOCTH.

N3mepenre ycCKOpeHUs TMpU NPSIMOJIMHEHHOM pPaBHOYCKOPEHHOM JABWXKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHU MPY PABHOYCKOPEHHOM JIBH>KEHUU.

N3mepeHne ycKOpeHHsi CBOOOJHOTO mMaJAeHHS (PEKOMEHJIOBAaHO HCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenue naBwKeHUS Tela, OpPOIIEHHOro Tropu3oHTainbHO. [IpoBepka rumoTe3sl O
OpsIMOM MPOMOPUUOHATBHON 3aBUCUMOCTH MEXAY AAIbHOCTBIO TMOJIETA W HAYAJIbHOU
CKOPOCTBIO TeJIa.

N3ydenne nBUXKEHUS TeJia 0 OKPYKHOCTHU C TTOCTOSTHHOM 1O MOJTYJII0 CKOPOCTHIO.

HccnenoBanre 3aBUCMMOCTH TEpHOAa OOpallleHHs] KOHMYECKOTO MAasTHHUKAa OT €ro
napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona. HMuepuumaneHble  cuctembl  orcu€ra.  [IpuHIMD
oTHOcUTeNbHOCTH ["anuiies. HemnepimaabHbie CUCTEMBI OTCUéTa (OnpeieiCHUE, IPUMEPHI).

Macca rena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepraibHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. ODKBHUBAJICHTHOCTh TPABUTAIIMOHHOW W WHEPTHOU
MaccChl.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TAJCHHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil mupoThl. JIBUKEHUE HEOECHBIX TET M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUKyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpPEeHUs CKOJNBXKEHUS W CHJIA TPEHHUS MOKOS.
Koaddumument tpenns. Cunia conpoTUBIICHUS TPU IBYKCHHUH TeJIa B KUJIKOCTH WJIU Tas3e, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckne ycTpoWCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: MOJAIIMITHUKH, JBHKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenue nBuxkeHUs TeJl B MHEPLMATbHBIX U HEMHEPIIUATbHBIX CUCTEMAX OTCUETA.



[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenue AByX HWIMHAPOB WM IIAPOB Pa3HOM MACChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIHLHO HEMHEPIIUATILHON CUCTEMBbI OTCUETA.

CpaBHEHUE PAaBHOACHCTBYIOIICH MPUIIOKEHHBIX K TEIy CUJI C MPOU3BEACHUEM MaCChI
T€JIa Ha €ro YCKOPEHHE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepeHne paBHOACUCTBYIOIIEH CHUJI MpU JABMKEHUUM Opycka MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka THMOTE3bl O HE3aBUCHUMOCTH BPEMEHH JIBIKEHHsI OpycKa MO HaKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMalum.

N3ydeHne OBHKEHUS CUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, MEPEKUHYTOW Yepe3 JIETKUI
OJI0K.

N3mepenne kodddunmeHta TpeHHs MO BEJIUYMHE YIJIOBOro  Kod(duimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanne JBWKeHUs Opycka 1O HAKJIOHHOW TUIOCKOCTH C TE€PEMEHHBIM
KoahpuIeHTOM TpEHUSI.

N3ydeHne nBUXKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpAoe Teno. IlocTynaTenbHOEe M BpalaTesbHOE JBUKEHUE TBEPAOIO
Tena. MOMEHT CHJIbI OTHOCHUTENIbHO Ocu BpaiieHus. I[lnedo cumbel. Croxxkenue cud,
MPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOIO TENA.

YcrolunBoe, HeyCTOHYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eCcKre yCTPOMCTBA U TEXHOJIOTUUYECKUE MTPOLECCHl: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peleTryaTble KOHCTPYKLUH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanre ycioBUil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BpAIllCHUSI.

KoHcTpynpoBaHHue KPOHIITEMHOB U pACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO MIOMAAb ONOPBI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

NmMnynbec MaTepuanbHOM TOYKH, CUCTEMbl MaTEpUaIbHBIX ToueK. LIeHTp macc cucteMbl
MaTepUalIbHbIX TOUeK. Teopema o IBH>KEHUU LIEHTPa Macc.



MMmyJibCc CUIIBI M1 UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepuaabHOM TOYKHU. [IpencraBieHHE O COXpaHEHWH MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJSAX.

PaboTta cuiibl Ha MaJioM U Ha KOHEYHOM IepeMenieHuu. ['paduueckoe mpeacraBieHue
pabOThI CHUJIBI.

MOIHOCTH CUJIBI.

Kunernueckas sHeprusi MaTepralibHOW TOUKH. Teopema 00 U3MEHEHUHU KMHETHYECKOU
SHEPIUU MaTEepUaJIbHON TOUKHU.

[loTeHuManbHble W HEMNOTCHIMaIbHbIE  CWibl.  lloTeHuuanbHass  SHEpruUs.
[TorenunanbHasi sHeprus ynpyro aehopMupoBaHHOM NpyxuHbI. [loTeHIManbHAs SHEPTUs
T€Jla B OJHOPOJHOM TpaBUTAUMOHHOM moiie. [loTeHnuanbHass »SHeprus Tejla B
IPaBUTAIIMIOHHOM TIOJIE OJHOPOJHOIO Iapa (BHYTpYM M BHE Inapa). Bropas kocmuueckas
CKOpPOCTBh. TpeThst KOCMUYECKAsE CKOPOCTb.

CBs13b pabOTHI HETIOTEHIIMATBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU YHEPTUU CUCTEMBI
TeJI. 3aKOH COXPAHEHUSI MEXaHUYECKOUW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHenue bepHymm 17 MACanbHON JKUIKOCTH KaK CIIECTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUM.

TexHn4eckre yCTpONCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: JBUKEHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HAa KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3auMHbIe npeBpanieHns KWHETUYECKOW U MMOTCHIMAIBHOW HEPTUM NIPU AEHUCTBUU HA
TEJIO CUJIbI TSHKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHure SHEePruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3MmepeHne nMmmyJibca Telia o TOpMO3HOMY MYTH.

N3mepenne cuitbl TSIru, CKOPOCTHA MOJCIH JIEKTPOMOOMIISI 1 MOIITHOCTH CHJIBI TSITH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHEeHHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUHU.

M3MepeHre KHHETUYECKOM SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS TOTEHIIMAILHOW SHEPIUU NMPYKUHBI C PA0OTOM CHUIIBI TPEHUS.

Omnpenenenne pabOTHI CUITBI TPEHUS TIPH IBIXKECHUH TeJIa 10 HAKJIOHHOW TIIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka 1 TEepMOJIMHAMUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIsIpHO-KMHeTndeckod Teopun (MKT), ux omnbiTHOE
obocuoBanue. Jluddysus. BpoyHOBCKOE NBIKEHHE. XapaKTep ABUKCHUS U B3aUMOICHCTBHS
4yacTull BeniecTBa. Mojenu CTpOEHUsl ra3oB, JKUJIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE



CBOMCTB BEIllECTBA Ha OCHOBE J3TUX Mojened. Macca u pa3mepbl MOJEKYJa (aToMOB).
KommmuecTBo Beniectna. [locrosanas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crnocoosl e€ usmepenus. lllkana temneparyp
Lenbcus.

Mopens uacanbHOrO Ta3a B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: 4YacTULBI Ta3a
JIBHXKYTCSI XaOTUUECKH M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Knamnelipona. AGcomoTHas Temmeparypa
(wkama temrnepatyp KenbBuna). 3akoH [lampToHa. M3o0mponeccel B HJI€aJbHOM Trasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe mpencTaBieHUe HU30IMPOIECCOB:
u30TepMa, U30Xopa, u3odapa.

CBs3p MEXIy [aBICHUEM U CPENHEHM KHHETMYECKOM HHEPIUEN NOCTYNaTeNbHOTO
TEIJIOBOTO JIBM)KEHHSI MOJIEKYJl HIECANbHOrO0 ra3a (OCHOBHOE YpPAaBHEHHE MOJEKYJSIPHO-
KMHETHYECKOW TEOPHUH UJICATBHOrO Iasa).

CBsi3p  aOCOJIOTHOM TemmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpenHeHn
KMHETHYECKOW SHEPTHUEN MTOCTYNATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuueckue yCTpOHCTBA M TEXHOJIOTUYECKHE TIPOILIECChl: TEPMOMETp, OapoMeTp,
IIOJIyYE€HHE HAHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Monenb 6pOyHOBCKOTO JABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus xxunkocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYIJI.

Mopenu KpucTamIm4ecKuX pemeETOK.

HabGnrogenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue mnporecca yCTAaHOBJICHHSI TEIUIOBOTO PAaBHOBECHS IMPH TEIIOOOMEHE
MEXKy TOpSYEr U XOJIOJHON BOAOM.

N3yueHnue M30TEpMUYECKOrO Mmporecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE IUGPOBOU
Jaboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTo Mpoiecca.

[IpoBepka ypaBHEHHsI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwi.

Tepmogunamuueckass  (TJ]) cucrema. 3amaHWe  BHEIIHUX  YCJIOBUM IS
TEPMOJMHAMMYECKON CHCTEMBl. BHemHue wu BHyTpeHHue mnapamerpsl. llapamerpsr
TEPMOJMHAMMYECKON CHUCTEMBI KaK CpEIHHE 3HAYEHUs BEJIIMYMH, ONMCBHIBAOIIMNX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOAUHAMHUKHU. Camonpoun3BosbHas penakcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeasbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHUH: YpPaBHEHUE
MenneneeBa—Kianeipona ¥ BBIP@XEHHE U1 BHYTPEHHEW DJHEPIrUH. Y CIIOBHSA



NPUMEHUMOCTH O3TOM MOJENIM: HU3Kas KOHUEHTpAalWs 4YacTHUL, BBICOKHE TEMIIEPATYPHI.
Bripaykenue 1 BHyTpEHHEN YHEPTUM OJJHOATOMHOT'O UICAJIbHOIO rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

OnemenTapHas pabora B TepMoiMHaMuKe. Boruucienue paboTel o rpaduky nporecca
Ha pV-auarpamme.

Termonepegadya kak cnoco0 M3MEHEHHs] BHYTPEHHEW SHEPrud TEPMOJMHAMUYECKOU
cucteMbl 0e3 coBepiieHus1 paboThl. KOHBEKIHS, TEMIIONMPOBOTHOCTD, N3TyUCHHUE.

KommuecTtBo TemioTel. TemnmoéMKOCTh Tena. YaenbHas UM MOJISIPHAA TEIUIOEMKOCTH
BELIECCTBA. Y paBHEeHUE Maliepa. Y ienpHas TEIioTa Cropanus TormBa. Pacuér komruecTBa
TEIJIOTHI ipu Terionepenaye. [louarue 06 aqnabaTHOM mpolecce.

[lepBbIil 3aKkOH TepMOAMHAMUKU. BHyTpeHHss1 sHeprus. KomnuecTBo TemoTel U paboTa
KaK MEpbl U3BMEHEHUS BHYTPEHHEN YHEPTUHN TEPMOJIUHAMUYECKONU CUCTEMBI.

BTopoii 3akOH TEpPMOJMHAMUKHM U1 PABHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJIMHAMHYECKON CUCTEMBI ITPOXOJAUT €AMHCTBEHHAs ajnadara.
AOcoutoTHas Temmneparypa.

BTtopoii 3akOH TEpMOAWHAMHMKH U1 HEPABHOBECHBIX ITPOIIECCOB: HEBO3MOYKHO
nepenaTh TEIUIOTY OT Oojiee XOJOJHOro Tejaa K Oojiee HarperomMy 0e€3 KOMIIEHCAlUU
(Knaysuyc). HeobpatuMocTh IpUpPOAHBIX MPOIECCOB.

[TpunHIUIIBL IeCTBUS TEIIoBBIX MaruH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE  ACTHEKThl  MCIOJb30BAHUS  TEIUIOBBIX  JABUTrareneil. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue  ycTpOMCTBA W TEXHOJIOTMYECKHE  IMPOLECCHI:  XOJOAWJIbHUK,
KOHJUITMOHEP, AU3EIbHBIM W KapOIOpaTOPHBIN JBUTATeNU, MapoBas TypOWHA, MOJyYECHUE
CBEPXHU3KHUX TEMIIEPATYP, YTUIN3AIHUS «TEMJIOBBIX» OTXOJ0B C UCIIOJIb30BAHUEM TEIJIOBOTO
Hacoca, yTWiau3alus OMOOPTaHMYECKOro TOIUIMBA JJIi BBIPAOOTKH «TEIUIOBOW» U
3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenune Temneparypsl pu aanadaTuyecKoM pacIIupeHun.

Bo3zayuiHoe orauso.

CpaBHeHUE yAETBHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aauabaTHOro Imporiecca.

KomrbroTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

N3mepenune yaenbHON TEMIIOEMKOCTH.

HccnenoBanne mponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne aqnabaTHOTO MpoIiecca.

N3ydyeHnne  B3aUMOCBSI3M  JHEPIrUM  MEXKMOJIEKYJSIPHOTO  B3aUMOJECHCTBHUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamniwie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHuaeHcanus. VcmapeHue W KWUICHHWE. YJeNbHas TEIIoTa
napooOpa3oBaHHUsl.



HacellieHHble M HEHachllIeHHbIE Tapbl. KadecTBeHHass 3aBUCHMOCTH IUIOTHOCTH M
JABJICHUS HACBHIIIEHHOTO TMapa OT TEeMIEepaTyphbl, WX HE3aBUCUMOCTh OT 00bEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JTABJIICHUS B )KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Ttemo. Kpucramimueckue u amopdHbie Tena. AHHU30TPONHUS CBOWCTB
KpuctauioB. [1naBiaeHue u kpuctamu3anus. Y ieJabHas Teriora miasiaeHus. Cyonumanus.

Hedbopmaru TBEpHOTO Tena. Pactsokenue u cxxartue. Casur. Moayne FOnra. Tpenen
yOpyrux aehopmariuii.

TemnmoBoe pacmpeHrue >KUAKOCTEH | TBEPIABIX Tela, OO0BEMHOE U JIMHEHHOE
pacuimpenre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWMM 4YacTUI[ BElIeCTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPTUU B (Pa30BbIX MEPEXOIAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHoctHoe  HaTspkeHue.  KoapuiumeHT  MOBEPXHOCTHOTO  HATSKCHMS.
Kanumnsipusie siBrienus. JlapieHne noa UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH. Dopmylia
Jlamnaca.

TexHuyeckue YyCTpONCTBA U TEXHOJOTMYECKHE TMPOLECChl: KUJIKUE KPUCTAILIBI,
COBpPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermioBoe pacupeHue.

CBONCTBa HACBIIICHHBIX TapOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSKEHHSL.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CwmaunBaHue.

Kanumisipasie sBiaeHUs.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.

CriocoObl M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mrogenune manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABICHUS JbJA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX IIAPOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapoB B TOMEIICHHUH.

N3mepenne kodpduimeHTa TOBEpXHOCTHOTO HATSKCHHMS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JedopMaliii Pe3MHOBOTO 00pas3la OT MPUIIOKEHHON K
HEMY CHUJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.



DIIEKTpU3aLMs TEN U €€ MPOSBICHUS. DIIEKTPUUECKUN 3apsl. [[Ba Bua 3JIEKTPUUECKUX
3apsinoB. [IpOBOJHUKY, TUAIEKTPUKUA U TOJTYNPOBOJHUKHU. DJIEMEHTAPHBIN 3JIEKTPUUYECKUIMA
3aps. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

OnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€HHOCTh  dekTpuueckoro mojs. [IpoOubiit 3apsa. JIuHUM HanpsKEHHOCTU
ANEKTpUYECKOro nojst. OMHOPOIHOE IIIEKTPUUYECKOE TOJIE.

[ToTeHMATBHOCTD AJIEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIUAIOB U HANPSIAKEHHUE.
[loreHunanbHass  SHEprus  3apsaa B dJeKkTpocTtatnyeckom  mosie.  [loreHmman
ANEKTPOCTATUYECKOrO MoJid. CBSI3b HANPSHKEHHOCTH TOJISI M PAa3HOCTU MOTEHUHUAIOB IS
AIEKTPOCTATUYECKOTO OIS (KaK OJTHOPOJHOTO, TAK U HEOJTHOPOIHOTO).

[IpuHIMIT CynEPHO3UIINN STEKTPUUYECKUX TTOJIEH.

[Tone toueunoro 3apsaa. [lone paBHOMepHO 3apspkeHHOU cdepsrl. [lone paBHOMEpHO
3apsOKEHHOTO 1o 00BEMY mapa. [losne paBHOMEpHO 3apsHKEeHHONW OECKOHEYHOMW IMIIOCKOCTH.
KapTtunbl muHUN HANPSKEHHOCTU ATUX MOJIEW U SKBUIMOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPSI/IOB.

JIM3JIEKTpUKKM B AIEKTPOCTATHUYECKOM TMoJie. J[udnekTpuyeckas MNpOHUIAEMOCTh
BEILIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHJEHCATOpA.  JDJIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpa.

[lTapannenbHoe  coeauHEeHHE KOHAEHcATOpoB. IlocnepgoBarenpHOE  COEIMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBrkeHue 3apsoKEHHOW YacTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: DJIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHUE DJIEKTPONPHOOPOB, KOHIEHCATOPbI, T€HEpaTop
Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS SJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TIJIACTHH.

Monens anekTpoctatnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM ITOJIE.

DneKkTpocTaTuuecKas 3amuTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHON U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILIOCKOIO KOHAEHCATOpa OT IUIOMIAAM IUJIACTHUH,
PACCTOSIHUS MEXKy HUMU U JUAJIEKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3MEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCAaTopa.

3apsaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OneHKa cUjl B3aUMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenne mnpeBpalieHuss HSHEPruM 3apsHKEHHOrO0  KOHAEHCATOpa B HEPTUI0
V3JIy4YECHUSI CBETOMO/A.



N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHIEHCATOP.

Pacnpenenenre pa3HOCTH NOTEHUMANOB (HAOPSDKEHUS) MOPH  TMOCIEI0BATEIHLHOM
COEAMHEHNH KOHJIEHCATOPOB.

HccnenoBanne pa3psga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.

Cuia toka. [TocTosIHHBINM TOK.

VYcnoBus CyliecTBOBaHMSI IMOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHMKHM TOKA.
Hanpstxenne U u D/1C £.

3akoH Oma 1 ydacTKa 1enu.

DNEeKTPpUYECKOE  CONPOTUBIEHUE. 3aBUCUMOCTh  CONPOTUBIEHUS  OJHOPOJHOIO
MPOBOJHUKA OT €ro JIJIMHBI U IUIOMIAAH MOMEPEYHOTO CEUYEHUs. Y AEIbHOE COMPOTUBIICHUE
BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMENIAHHOE COCIMHEHUE NPOBOJHHUKOB. Pacyér
pa3BeTBIEHHBIX AeKTpuueckux uemnei. [Tpasuna Kupxrodga.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MONIIHOCTB 3NEKTPUUYECKOTO TOKA. TernmoBasi MOIIHOCTh, BBIAEISIEMAst HA PE3UCTOPE.

OJC u BHyTpeHHEe CONPOTUBJIECHUE HWCTOYHMKA TOKa. 3akoH Oma [ TOJIHOU
(3aMKHYTO#1) 3JIeKTpUUECKOM 11ernu. MOITHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHUE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuueckue ycTpoHCTBa M TEXHOJOTHMYECKHE MPOLECCH: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUUK IEKTPUUECKON SHEPTUH.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS Ui PE3UCTOPA, JIAMITbI
HaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWJIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, MUIOMIAAN
MONEPEYHOT0 CEYEHUS U MaTEpHUaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHUBJICHUS TIPU TTOCTOSIHHOM
HaIpPsHKCHUH.

[Ipssmoe nzmepenne IJ[C. KopoTkoe 3ambiKaHN€e TaIbBAHUUECKOTO JIEMEHTA U OlLIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, D/[C Oatapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU HCTOYHMKA TOKAa OT CHIIBI
TOKAa B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccenenoBanne CMEMIAHHOIO COCIMHEHNS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS 1S JTIaMITbl HAKAJIMBAHUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoct OJ[C rajbBaHMYECKOrO »HJIEMEHTAa OT BpPEMEHU IIPU
KOPOTKOM 3aMbIKAHUH.



HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJKOCAMH MCTOYHUKA TOKA OT CHJIbI
TOKA B LEIN.

HccnenoBanne 3aBUCUMOCTH MTOJIE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3iuunvix cpeoax.

DNeKTpuYecKass NPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAS IMPOBOAUMOCTH
TBEPABIX  METAJUIOB. 3aBUCUMOCTb  CONPOTHUBICHHUS METAUIOB OT  TEMIEPATypHI.
CBepXnpoBOJUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[ToympoBoguuku. CoOOCTBEHHass WU TpPUMECHasi MPOBOAUMOCTb IOJYIIPOBOIHUKOB.
CaoiicTBa p—n-niepexoja. [loaynpoBoAHUKOBBIE PUOOPHI.

DIIEKTPUYECKUAN TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOUUALMS. DIIEKTPOIIN3.
3akoHbl Papaaes ISl JIEKTPOJIN3a.

ONeKTpudecKnid TOK B ra3ax. CaMOCTOATENBbHBIM M HECAMOCTOSITEIBHBIN pa3psi.
PaznuuHbIe TUIIBI CAMOCTOSTENBHOTO pa3psana. Moimnus. [1na3zma.

TexHuuecKue yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHE: Ta3opa3psaHble JaMIIbl,
AIIEKTPOHHO-JIy4YeBass TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPBL: OHUOA, TPaH3UCTOP,
dboTOoaMOA, CBETOAMON, TalbBaHUKA, pa(UHUPOBAHUE MEIW, BBIIUIABKA AJIOMUHHS,
JIEKTPOHHAsE MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE NMPOBOIMMOCTH METAJIOB ¥ NIOJYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaGmronenue amextpoiusa.

W3mepeHnne 3apsiaa OHOBAJIEHTHOTO UOHA.

HccenenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOMA.

Du3nvecKuil NPaAKTHKYM.

Crioco6bl  m3MepeHus: (U3NYECKUX BEJIMYMH C HCHOJIb30BAHUEM aHAJIOTOBBIX U
mU(GPOBBIX  U3MEPUTENBHBIX TMPUOOPOB M  KOMIIBIOTEPHBIX  JaTUUKOBBIX  CHCTEM.
AOGCOIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTH M3MepeHui (u3nueckux BenndyuH. OleHKa
I'PaHULL [IOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX WM3MEpPEHUN, HCCIEIOBAaHUN 3aBUCUMOCTEN (HU3NUYECKUX
BEJIMYMH, MTPOBEPKA MPEATOKEHHBIX TUIOTE3 (BBIOOP M3 padOT, OMMCAHHBIX B TEMAaTHYECKUX
pazaenax «Y4eHUYECKU IKCIIEPUMEHT, TJaOOpaTOpHbIE Pa0OThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢usuku yriayOiaéHHoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€i C KypcaMu MaTeMaTuKH, OWOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.



MesicnpeOmemmnvie nonamus, CeA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBIEHUE, HAy4yHBIA (akT, TUNoTe3a, (pu3nueckas BeIMYMHA, 3aKOH, TEOPHS,
HAOMO/ICHNE, OSKCIEPUMEHT, MOJICIMPOBaHUe, MOJENb, HW3MEpPEHHE, MOTPEUIHOCTH
U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, LU(PpOBast 1ad0opaTOPus.

Mamemamuka: peumieHue cucteMbl ypaBHeHUi. JIuneliHas ¢yHkus, mnapadoia,
runepboa, ux rpapukd U cBoiicTBa. TpUroHoMeTpuueckue (PyHKIHU: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPBI M X MPOEKIUU
Ha OCH KOOPJHMHAT, CI0KEHNE BEKTOPOB.

Buonozua: wexanudeckoe JBWKEHUE B JKUBOM mnpupozae, auddysus, ocmoc,
TEII000OMEH JKMBBIX OPIaHHW3MOB, TEIJIOBOE 3arps3HEHHUE OKPYKAIOIIEH Cpeabl, yTUIIN3alus
OMOOPraHMYeCcKOro TOIUIMBA  JJisi  BBIPAOOTKH  «TEIUIOBOM» M 3JIEKTPOIHEPIHH,
MOBEPXHOCTHOE HATSKEHUE U KAMWUISIPHBIE SIBJICHUS B IPUPOJE, IIEKTPUUECKUE SBICHUS B
KUBOU MIPUPOJIE.

Xumua: JIHUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAsL Macca, MOJIy4YeHUE HAHOMATEPUaJIOB, TEINIOBBIE CBOWCTBA TBEPBIX TE,
KUIAKOCTEH M Ta30B, JKUJIKHE KPUCTAUIbl, DJEKTPUYECKHE CBOMCTBA METAJIOB,
AIEKTPOJIUTHYECKAs JUCCOLMALINS, FaJbBaHUKA, SJIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHUE [BWKEHUM C HCIOJNB30BAHUEM MEXaHU3MOB, YYET
CYXOT0 U KUAKOTO TPEHUS B TEXHUKE, CTATUUECKHE KOHCTPYKLIUU (KPOHIUTEHH, peléryarble
KOHCTPYKIMH), HMCIOJb30BAHUE 3aKOHOB COXPAHEHMSI MEXAHWKUW B TEXHHKE (THMpPOCKOIL,
BOAOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBITOBOM
XOJIOWJIBHUK, KOHJIULMOHEDP, TEXHOJOTWH MOJIyYEHHUS] COBPEMEHHBIX MaTe€pUajoB, B TOM
YUCJIE HAHOMATEpUAJIOB, M HAHOTEXHOJIOTMM, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3eMJICHUE
3IEKTPONPUOOPOB, Ta30pa3psIHbIE JIAMIIbI, TOJYIPOBOAHUKOBBIE MPUOOPHI, raJbBAHUKA.
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Paznea 4. JaekTpoanHamMmmka.

Tema 4. Macnummnoe noe.

B3aumojieiicTBUE MOCTOSHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHOE MoJe.
Bexrop marnutHOM wuHAYKUMU. [lpuHOnn cynepno3unvu MarHUTHBIX Tosied. JInHnm
MAarHuTHOW WHTYKIIUH.

MarauTHoe 1oJie MPOBOJIHUKA C TOKOM (TPSAMOr0 MPOBOJIHUKA, KATYIIKH U KPYTOBOIO
BUTKa). OnbIT DpcTeaa.

Cuiia Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHna, e€ HampaBlIeHHME W MOIyJdb. JIB)KEHHE 3apspDKEHHOM 4YacTULBl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGoTa cuiel JlopeHiia.

MarunuTtHoe 1nosje B BeuiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKy.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOIECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJICKTPOJBUTATENb AKOOU, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptrHa nuHUN WHIYKIMM MAarHUTHOTO TOJS TOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptrHa 5WMHHMII MarHUTHOM HWHIYKIUU MOJA UIMHHOTO NPSIMOTO NPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYLIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmXeHHs My4yKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHUMO ~ ACHUCTBUSI  DJIEKTPOU3MEPUTEIIBHOTO TPUOOpa MarHUTODIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHETHUKOB.

UccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBneHne rneKkTpoMarHuTHOM MHAYKIMU. [ToTok BekTOopa MarHUTHON MHAYKunu. JJ1C
WHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMU Dapanes. BuxpeBoe 3J1eKTpU4ecKoe moJie.
Toxku ®yxo.

OJIC uHayKIMKY B TPOBOHUKE, JBIKYIIEMCS B OJTHOPOTHOM MarHUTHOM TIOJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. Karylika WHAYKTUBHOCTHM B ILENMM IOCTOSIHHOTO TOKa. fIBieHue
camounaykiuu. IJIC caMOMHIyKIIWH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECChl: WHIAYKIMOHHAs II€Yb,
COJICHOM /I, 3al[UTa OT JEKTPU3ALUU TEJl IPU JBUKEHUU B MATHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.



HaOnroienue siBneHus 3J€KTPOMAarHUiTHOM HHAYKIUU.

HccnenoBanne 3aBucuMoctd OJIC MHAYKIMU OT CKOPOCTH W3MEHEHHS MAarHUTHOIO
MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue cCaMOMHIYKIIHH.

Hccnenosanne 3aBucumocty I/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA
B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIINH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO T€HEpaTopa.

Paszneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonundeckue kosneOanusa. KuHemaTudeckoe M JUHAMHYECKOE  OIHCAHUE.
DHEpPreTUYecKoe OINUCaHue (3aKOH COXPAaHEHHMs MEXaHW4YeCKOW »sHepruu). BeiBoa
JUHAMUYECKOIO OINHMCAHMS TapMOHMYECKHX KOJeOaHM U3 UX OHEPreTUYecKoro u
KMHEMAaTUYECKOTO OMTMCAHUS.

Ammutyaa u ¢asa konebanuit. CBA3b aMIUIUTYIbl KOJICOAHUM MCXOIHON BEJIMYMHBI C
aMIUTUTYJJaMU KOJIeOaHHi €€ CKOPOCTH U YCKOPEHHUSI.

[leppon wu dyacrorta kosneOanuii. Ilepwon Manbix  CBOOOAHBIX  KoJe€OaHUU
MaTeMaTU4YecKoro MasTHuka. [lepuos cBoOOAHBIX KOIeOaHUI MPYKUHHOTO MAasITHUKA.

[Tonsitue o 3aryxaromux KosieOanusix. BoiHyXneHHble KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHusi Ha BUJ pe30HAHCHON KpUBOM. ABTOKOIEOaHHUS.

TexHHYecKue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECChl: METPOHOM, Yachl, KayeiH,
MYy3bIKaJIbHbIE HHCTPYMEHTBI, cericMorpad.

Jemoncmpayuu.

3anuce K0u1e0aTeaTbHOTO ABUKEHUS.

Habniogenne He3aBUCMMOCTH TME€pUOJAa MalblX KoJeOaHWil Trpy3a Ha HHUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxalolmmx KojieOaHMH ¢ 3aBUCHMOCTH Tepuojia CBOOOJHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanne kojiebaHWil rpy3a Ha MAacCHBHOW TPYXHUHE C IEIbi0 (HOPMUPOBAHUS
MPEICTaBIICHU 00 UIeaTbHON MOJIEIH MPYKHHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

HaOmronenue pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenune nepruoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJla B XOJI€ KOoeOaHU Ha yIPYTroM IMO/BECE.

N3ydenne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanuie yObIBaHUS! aMIUIUTY/IbI 3aTYXaIOIIUX KOJIEOAHUA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznumnule Kojiedanus.



Konebatenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HJI€aIHLHOM
kosiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHAEHCATOpa C
aMIUTUTYJIOM CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYPE.

3aryxamomue 3JIeKTPOMarHuTHbIe KojeOaHus. BBIHYXICHHbIE 3IIEKTPOMATrHUTHbBIC
KOJIeOaHusI.

[lepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJIHOE W JEHCTBYIONIEE
3HAUYEHHE CUJIbl TOKA W HANPSDKEHHs MPU pa3iuyHOM (opMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHH.

CuHycouanbHbIi NEPEMEHHBIA TOK. Pe3ucrop, KOHIEHcCATOp M KaryllKa
WHIYKTUBHOCTH B IIENU CUHYCOWJAIBHOTO NMEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHc
HaMpsHKECHUM.

Nneansubiii Tpancopmartop. [IponsBoicTBo, nepenada v NoTpedICHUE AIEKTPUIECKON
HHEPIUU.

DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE AIEKTpoIHEprun. KynbTypa ncnonb3oBaHus
AIIEKTPOIHEPTUH B MIOBCETHEBHOW KHU3HH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE TPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TEHEpaTOp MEPEMEHHOTO TOKA, JINHUM JIEKTPOIIEpeIay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJI€OAHUI OT MHIYKTUBHOCTHU U EMKOCTH KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

["'eneparop He3aTyXarOMIUX IEKTPOMATrHUTHBIX KOJIEOaHU.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATopA.

BhIHyXeHHbIE CUHYCOMIaIbHbBIE KOJICOaHMSL.

Pe3uctop, kaTymika "HAYKTUBHOCTH M KOHJIEHCATOP B €M NEPEMEHHOIO TOKA.

Pe3oHaHc npu nociaen0BaTeIbHOM COEMHEHUH PE3UCTOPA, KATYLIKA MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Y cTpoiicTBO U TpUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

N3ydenne tpanchopmaropa.

HccnenoBanre  NMEPEMEHHOTO  TOKA  4epe3  IOCIENOBAaTEIbHO  COCAVMHEHHBIE
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

Habmroienue 31eKTpoOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAaZHUNIHbBLE G0JIHDI.

MexaHudeckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. IlomepeuHble W MpoosbHBIE
BOJIHBL. [leproa, ckOpocTh pacnpocTpaHeHus U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaXeHHe, MpeoMIIeHrne, HHTEpPepeHIus U Tudpakiius.

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

[ITymOBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHS U3JIyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH. B3anmHas
OpHEHTALMs BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBoiICTBa DJJEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, TMPEIOMIIEHUE, MOISIpU3aALNS,
uHTepdepeHus u Tudpaxus.



[IIkana 3MeKTpPOMarHUTHBIX BOJIH. [[puMEeHEHNE 31EKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIBI pagnuOCBsI3U U TeNeBUAcHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue yCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: MY3bIKAIbHbIE HHCTPYMEHTHI,
panap, paguoNpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus, yabTpa3ByKoBas
JUArHOCTHUKa B TEXHUKE U MEIHIIMHE.

Hemoncmpauyuu.

OOpazoBaHue U pacpOCTPAHEHUE MMONEPEYHBIX U NTPOJOJIBHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpakeHus U NpeIoMIICHHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKUMN PE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NPUMEHEHNE.

Habnrogenue cBA3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW U YacTOTOM
KOJIEOaHMIA.

HccnenoBanne CBOWCTB 3JICKTPOMArHUTHBIX BOJH: OTPaXXCHUE, IMPEIOMIICHHUE,
noJisipu3anys, 1uppaxkuus, tHTepPepeHIns.

OOHapy>xeHue HHPPaKpacHOTo U yJIbTPapUOIECTOBOIO U3TYUSHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE PaCIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. Toueunslii
MCTOYHHK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHil B MIIOCKOM
3epkaiie. Cpepuueckue 3epkania.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMJICHHMS] CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMiieHus. [[0CTOSHCTBO 4acTOThI CBETa U
COOTHOILIEHWE [JIMH BOJIH IPU NEPEXOJEC MOHOXPOMATHUYECKOTO CBETA 4YEPE3 TPaHHUILY
paszena IByX ONTHYECKHUX CPEL.

Xon nydeit B mpusme. Jucniepcust cBera. CroskHbIN cocTaB 6emoro ceera. L[Ber.

[lomHoe BHyTpeHHee oTpaxeHue. llpeaenpHbIA yrojl NOJMHOTO BHYTPEHHETO
OTPaKEHUS.

Cobupatone U pacceuBaromye JUH3bl. ToHKas auH3a. POKYyCHOE pacCTOSHHUE U
ONTHUYECKass CHUJla TOHKOM JMH3BL. 3aBUCUMOCTh (DOKYCHOTO pACCTOSHUS TOHKOM
chepruecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO MOKA3aTeNsl MPEIOMIICHHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jy4a, MPOIIEAIIErO JUH3Y IO IMPOU3BOJIBHBIM YITIOM K €€ TJIABHOW ONTHYECKOU
ocu. [locTpoeHne n300paxeHU TOUKU U OTpe3Ka NPsIMON B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaronias cnocoOHoCTh. ['1a3 Kak onTuyeckasi cucremMa.

[Ipenenbl NpUMEHMMOCTHA FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. MHtepdpepenuus cBera. KorepeHTHblE HCTOYHHUKHU. Y CIOBUS
HAOMIOIEHUS MaKCUMyMOB W MHUHHMYMOB B HMHTEPGEPEHLIUOHHOW KapTUHE OT ABYX
KOT€pPEHTHBIX UCTOUHUKOB. [IprMepsr! kiiaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.



Hudpakumst cBera. JudpaxkmuonHas pemérka. YclIoBUe HAOMIOMCHUS TIIABHBIX
MaKCUMYMOB TPH TaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOILIECChl: OYKH, JyMa, MEPHUCKOIL,
doToamnmapaT, MHUKPOCKOT, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHHE ONTHKU, BOJOKOHHAS
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne NpesioMJIEHUS CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojesb CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX ITYYKOB 4YeEpe3 IUIOCKOMAPAJUICIbHYIO IUIACTUHY U
pU3MY.

HccnenoBanue CBONCTB U300payKEHUH B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Habmronenune natepdepeHinu cBera.

HabGnrogenue BeTOB TOHKUX IUIEHOK.

Habmronenune audpakiiuu cBera.

N3yuenue nuppakinOHHON pEeIETKH.

Habnrogenue nu@pakimoOHHOTo CIIEKTpa.

HabGmronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3MmepeHune noka3aress npesioMJICHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BeliecTBa (Ha TpUMeEpe
KUJKUX JIUH3).

N3mepenne poKyCcHOro pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTepdEepeHny 1 NOJIIpU3aliy CBETa.

N3ydeHue noyisipu3anuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenune nHTEpPEPEeHINH JIA3ePHOTO U3ITyUYCHHS HA IBYX IIETISX.

Habmronenune nucnepcun.

Hab6mronenue n uccnenoBanue AUQPPaKImOHHOTO CTIEKTPA.

N3mepenue IrHbI CBETOBOM BOJIHBI.

[ToydyeHune ciekTpa U3ydeHuUs: CBETOANO 1A TIPH MOMOIIH TU(DPAKITMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHnIbl MPUMEHUMOCTH KJIACCUUYECKOU MEXaHUKHU. [1oCTyaTel crienuanbHOW TEOpUU
OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBai. [IpeoOpazoBanust Jlopenua. YcioBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILLEHUE
JJTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIITUBUCTCKON YaCTULbI. DHEPIUs MTOKOS.

TexHuyeckue ycTponcTBa M TEXHOJIOTUYECKUE MPOLIECChl: CIYTHUKOBBIE MPUEMHHKHU,
YCKOPUTEIH 3apsSKEHHBIX YACTHIL.



YueHn4ecKkuii IKCIIEPUMEHT, JTabopaTOpHBIE PaOOTHI, MPAKTUKYM.

Omnpenenenne UMITYJIbCa U YHEPTUN PEISITUBUCTCKHUX YacTHIl (TIo poTorpadusim TpeKoB
3apsSKEHHBIX YACTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3m.

PaBHOBeCHOE TEIUIOBOE U3JIy4YeHUE (U3JIydeHue aOCOIMIOTHO YEPHOro Tena). 3aKOoH
cMmenienus Buna. ['unoresa [limanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®ororpdexr. Ombitel A. I'. CroneroBa. 3akonsl (orodddekra. VYpaBHeHue
Oitnmrreina st pororddexra. «Kpacnas rpanunay» goroaddekra.

JlaBnenue cBeTa (B YacCTHOCTH, JaBJICHHE CBeTa HAa aOCOJIOTHO MOTJIOIIAIONIYIO U
abCOTIOTHO oTpaxarouryro noBepxHocth). OnbiTel [1. H. Jlebenena.

BosHoBBIE cBOMcTBa yactull. Bosubl ne bpouns. lnnaa BosHbl ne bpoiiia n pazmepsl
00JIacTH  JIOKJIM3allUM JIBHKYIIEUCS dYacTuibl. KopmycKylasipHO-BOJTHOBOM Jyaliv3M.
Judpakiust 3J1eKTpPOHOB Ha KpUCTasIax.

Cneunduka wusMepeHuii B  MuKpomupe. COOTHOIIEHHS  HEONpeaenEHHOCTEN
['eitzendepra.

TexHuyeckre yCTpouCcTBa U TEXHOJOTHUECKUE MPOLIECCHI: CIEKTPOMETP, (POTOITIEMEHT,
dboTOoAATUMK, TYHHEIBHBIN MUKPOCKOT, COJTHEUHast OaTtapesi, CBETOAHO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poToaddekTa.

HccnenoBanrie 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOJIHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus hotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOJIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OMnBITH MO UCCIIEIOBaHUIO CTpOoeHUs aTroMa. [Imanerapuas moxaens atoma Pezepdopra.

[Toctynatel bopa. U3ny4yenue u norsomieHue (OTOHOB MPH MEPEXOe aToMa ¢ OJHOTO
YPOBHSI JHEPTUU HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPO/A.

CrioHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHn4eckrue yCTpOMCTBA MU TEXHOJIOTUYECKHUE ITPOLECCHI: CIEKTPAJIbHBIN aHAINA3
(ceKkTpocCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JJIMHBI BOJIHBI Ja3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HaOGmronenue muHeyaToro crekTpa.

HccnenoBanne CHEKTpa pa3peKEeHHOTO AaTOMApHOIO  BOAOPOAA M U3MEPEHHUE
noctosiHHon Punbepra.

Tema 3. Duszuka amomHo2o A0pa u INEMeHmMAPHBIX YACMUY.



Hyxnonnas monens siapa ['eitsendepra—lBanenko. 3apsa siapa. MaccoBoe 4ucio spa.
N3oTonsl.

PagnoaktuBHOCTh. Adjbda-pacnaz. OJICKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacmaj.
["'amMmma-u3iyueHue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTuBHbIE H30TOIBI B mpupoje. CBolcTBa
VOHHU3UPYIOIIETO0 M3JIydyeHHs. BiusHWEe paaroakTUBHOCTA Ha JKHUBBIE OPraHU3MBL.
EcrectBennsiit hoH uznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledext macchl spa.

SAnepubie peakuuu. Jlenenue u cuHTe3 sAnep. SApepueie peaktophl. I[IpoGieMbr
YIPaBISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl PAa3BUTHUS SACPHOU
DHEPIrEeTUKH.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAbHBIE B3aUMOICHCTBUSA. bapruoHbl, ME30HBI U JIENTOHEI. [IpencraBnenue o
CrangaptHoi Mozenn. KBapk-ritooHHas MOAENb aJpOHOB.

®uzuka 3a npeaenamu CrangapTHor Mofenu. TEmHas MaTepus U TEMHAs SJHEPTHUS.

EauHcTBO PU3NyecKoil KapTUHBI MHPA.

TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHE MPOLIECCHI: JO3UMETpP, Kamepa
BuiibcoHa, SAEpHBIA pEaKTOp, TEPMOSJIEPHBIM peakTop, aroMHas Oom0a, MarHUTHO-
pe3oHaHcHasg Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA ¢ UCTIOJIB30BAaHUEM JIO3UMETPA.

N3yuenue normoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BuTUs acTpoHoMuH. [IpukinagHOE W  MHUPOBO33PEHUECKOE 3HAUYEHUE
acTpoHOMHH. [IpuMEeHUMOCTh 3aKOHOB (DU3UKHU JJISI OOBSICHEHUS MPUPOJBl KOCMHUYECKHUX
00BEKTOB.

MeTtonbl aCTPOHOMHYECKUX HCCIEAOBAaHUN. COBPEMEHHBIE ONTHUYECKUE TEIECKOIIbI,
PaauoOTENECKOIIbl, BHEATMOC(EpHAsi aCTPOHOMMUSI.

Bun 3Bé3nHoro Heba. Co3Be3ausi, ipKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeyHas cucrtema.

Counnne. ConHeuHnasi akTUBHOCTbh. MIcTouHuK sHeprun CosHIA U 3BE3.

3BE3AbI, WX OCHOBHBIE XapaKTepUCTHKU. Jluarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BE3/Ibl IJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCThY
JUIs 3BE3] TJIABHOW TMOCIEN0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXO0XKACHUH U 3BoMoInK COJHIIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama I'anaktuka. [Tonoxenne u asuxkenne CoinHia B [anaktuke.
Tunbl ranakTuk. Pagroranaktuky u kBa3apsl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacmimpenue Beenennoii. 3akon Xa00na. Paz0Oeranue ranmaktuk. Teopus
bonbioro B3peiBa. PETMKTOBOE U3ITyUYEHHE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaGmogenust 3BE3mHOrO HeOGa HEBOOPYKEHHBIM TJIA30M C  UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [IJIs1 OMpeNesieHUs TOJIOKEeHHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3/1us1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3BIL.

Habnronenus B Teneckon JIyHsl, JIaHET, TYMAHHOCTEN U 3BE3IHBIX CKOIICHUN.



Pu3nyecKuil NPaKTHKYM.

CriocoObl  m3MepeHus: (U3NYECKUX BEIMYMH C HCIMOJIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX  U3MEPHUTENBHBIX TMPUOOPOB M KOMIIBIOTEPHBIX  JAaTUYUKOBBIX  CHCTEM.
AOGCONIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTH M3MepeHui (u3nueckux BenudyuH. OreHKa
IrPaHuLl ITOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUN, HWCCIEAOBAaHUN 3aBUCUMOCTEH (HU3NUECKUX
BEJIMYMH, TPOBEPKA MPEATI0KEHHBIX TUIOTE3 (BBIOOP M3 padOT, ONMMCAHHBIX B TEMAaTHUECKUX
pazaenax «Y4eHnUeCcKui SIKCIIEPUMEHT, JJaOOpaTOpHbIE PA0OTHI, IPAKTUKYM).

006001 aomee NOBTOPEHUE.

O0o0meHne ¥ cucTeMaTu3alusl COJEp)KaHUs Ppa3lesoB Kypca «MexaHHKay,
«MounekymsipHas pu3MKa U TEPMOJUHAMUKA», « DIEKTpOIUHAMUKay, «KonebaHus 1 BOJIHBI»,
«OCHOBBI cIleNUaIbHOM TEOPUH OTHOCUTENBbHOCTH», «KBaHTOBas ¢(usmkay, «1eMEHTHI
ACTPOHOMMH U aCTPOPUZUKIY.

Ponp pusuku U acTpoHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLMaIbHOU W
ITUYECKON cdepax IeATeTbHOCTH YENOBEKa, pOJib U MECTO (PU3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTHUHE MHpA, 3HAYEHUE ONMCATEIBbHOM, CHUCTEMAaTHU3UPYIOLIEH,
OOBACHUTENBHON M TPOTrHOCTHYECKOW (PYHKIMI (PU3HMUECKOM TEOpUH, poib (PU3HUECKOU
TEOpUH B POPMUPOBAHUU MPEACTABICHUIN O (PU3MUECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KApTUHbI MHpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUA O
IIPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢uszuku yriyon€HHoro ypoBHA B 11 kiacce ocylecTBisieTcs ¢
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OHMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYUHO20
no3HanuA: sBIICHUE, HAy4yHbIM (akT, rumnores3a, (pU3MUecKas BEIMYMHA, 3aKOH, TEOpHS,
HaONIOIGCHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEpPEHHUE, MOrPEIIHOCTH
U3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, (P POBas Tab0OpaTOPUsI.

Mamemamuxka: pelIeHHE CUCTEMbl ypaBHEHUH. TpUTOHOMETpHYECKHE (QYHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUECKOE TOKAECTBO. BEKTOPHI
U UX NPOEKIHHM Ha OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB. IIpOM3BOJHBIE 3JEMEHTAPHBIX
bynkumid. [Ipu3Haku nonoOusi TpEeyroabHUKOB, ONpEeeiIeHUE MIOMAaANd MIOCKUX QUryp u
o0bEMma Ter.

Buonozua: snektpuyeckue sBICHUS B JKUBOM MpUpPOJE, KojeOaTelnbHbIE BUKEHUS B
KUBOW  NIPUPOJE, DOKOJIOTMYECKME PHUCKM IIPU  INPOU3BOACTBE  DIJIEKTPOIHEPIUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYXKAroWIEHd Cpeabl, yJIbTPa3BYKOBas MAarHOCTHKA B
MEIULMHE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHMsI KPUCTATMYECKON peETKU, CIEKTPaIbHbIN aHAN3.

TI'eozpaghusa: maruuTHbIE N0OMIIOCA 3€MIIH, 3aJI€KM MATHUTHBIX Py, POTOCHEMKA 3€MHOM
HOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHUE IIOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB,
AJIEKTpOJBUraTeNlb SIKOOM, IeHepaTop NEPEMEHHOTO0 TOKa, MHAYKIMOHHAs Ieyb, JIMHUU
IEKTPOIIEpeaay, dSJEKTPOABUIATENb, pajgap, paJlAONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBY-neub, yabTpa3ByKOBasl AMAarHOCTUKA B TEXHHUKE, IMPOEKLMOHHBIN ammapar,
BOJIOKOHHAsI ONTHKA, COJTHEUHasi OaTapesi, CITyTHUKOBbIE MPUEMHUKH, AEPHAS YHEPTeTHKA U
HKOJIOTHYECKHUE ACIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS yueOHOro mnpeamera «Duzmkar
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIUPEHHE >KU3HEHHOTO
OTbITA U OTBITA JESITEILHOCTH B IMPOIIECCE pPeaiu3alliid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

rpa:kIaHCKOr0 BOCTIMTAHHUS:
e CchOPMUPOBAHHOCTh TPAKIAHCKOM  MO3WUIUMH  OOydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBA;
® T[PUHSATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKUX H
JEMOKpPAaTUYECKUX LIEHHOCTEH;
® TOTOBHOCTBH BECTH COBMECTHYIO JICATEIHHOCTh B MHTEPECAX TPaKIaHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHU3aINH;
e yMEHHE B3aUMOJCHCTBOBATh C  COIUAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHHM C X (YHKIIUSIMH ¥ HA3HAUYCHUEM;
® TOTOBHOCTH K TyMaHUTApHON U BOJIOHTEPCKOM NESITEIbHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHUS:
e cpopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTH3MA;
® IICHHOCTHOE OTHOIIEHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, TOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JTYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:
¢ chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMS;
® CIOCOOHOCTH OILIEHWBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh HAa MOpPaJTbHO-HPABCTBCHHBIC HOPMBI W IIEHHOCTH, B TOM
qHCIie B ICATEILHOCTH YUEHOTO;
® 0OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYMBOTO OYAyIIETO.
ICTETHYECKOT0 BOCTIMTAHHUS:
® HCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas O3CTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE.
TPYAOBOI0 BOCTIMTAHUS:
® UHTEpEC K pa3iudHbIM chepaM mpoPecCHOHATBHON AESITeNIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp OyayIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI;



TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTu GU3HKHU Ha TPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX TPOoOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPY’KAIOIIECW Cpele Ha
OCHOBE 3HaHUS LN YCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yUCHHUS] (PUBMKK OCYHIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENbHO  (pOopMyNIHUpOBaTP M aKTyaJIH3UpoOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU ICATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHXKECHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIIBHOCTh, OILIEHUBATh COOTBETCTBUE
pe3yabTaTOB LENSIM, OLICHUBATh PUCKU MOCIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnlie ucciiegoBarenLCcKue 1eCTBUSA:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHATHSIMHA M METOJIaMH
bu3nUecKoil HayKH;

BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIEAOBATEILCKOM W MPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIIeHus 3a1ad  (PU3nUecKoro
coJiep KaHusl, MPUMEHECHHIO PAa3IMYHBIX METOIOB MO3HAHMUS;

BJIAJCTh BHUJAAMH JICATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHMS, €ro
WHTEPIpETAlNH, MPe0OPa30BAHMUIO U MPUMEHECHUIO B PA3IMYHBIX YUCOHBIX



CUTyalUsiX, B TOM YHUCJIE NPU CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIacTH
buzukwy;

BBISIBIISAITh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHHI, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UpPOBaTh IIOJYYEHHbIE B XOJA€ PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHUs MO (U3MKE B MPAKTUUYECKYI0 0O0JIacTb
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COJAEPIKAHMS
U3 HWCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalM3, CUCTEMATHU3AIMI0 M WHTEPHPETALHUI0 HMH(YOpPMALUU PpPa3IUuYHBIX
BUJIOB U ()OpM TNPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAILIH;

UCIIOJIb30BaTh CPEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/ay C COOJII0JIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, NpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€30I1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3IMUHBIX (popMmaTax c
y4€TOM Ha3zHaueHus HMHGOpMalMM U UEJNEeBOM ayAUTOPUHU, BbIOUpas
ONTUMAaJbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

OCYIIECTBJISTh, OOIIEHWE HAa ypokax (U3UKK W BO BHE-ypPOUHOU
NeSITEIbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(MDIUKTHBIX CHTyallMii W CMsr4aTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIeCTBA  KOMaHJHOM U
WHIUBUYaJIbHON paOOThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHUM C YYETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTABJIATH ILJIaH
JNEUCTBUM, paCIPENESATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KaKJIOTO y4YaCTHMKAa KOMAHIBI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLICHWBATH HJEH C IIO3MIUN HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITH ITO3UTHBHOE CTPATETMYECKOE ITOBEJCHHE B PA3IUYHBIX
CUTyallUsIX,  MPOSIBIATH  TBOPUECTBO M BOOOpakeHue,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUS
Camoopranusamnus:

CaMOCTOATENIbHO  OCYIIECTBJIATh ITO3HABATEJIbHYIO  JESTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBJISATH NPOOJEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOH pabOThl ¢ YUYETOM HMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMH B 00JIacTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIIaJICTh HaBBIKAMHM II03HABATEIIPHOM pediiekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJB30BaTh MpUEMBI pedIIeKCHU [JIsi OIEHKH CUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PELICHUA IO HX
CHIDKCHUIO;

MIPUHUMATh MOTHBBI M apPryMEHTHl JIPYTMX IPU aHAIU3€ Pe3yIbTATOB
JIESTCIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,



® [PpUHUMATh MOTHBBI W APTYMEHTHI APYTUX TPH aHAIU3E PE3yIbTAaTOB
NEeATEeTbHOCTH;
® TIpHU3HABaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.
B mporecce AOCTMKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TIO
buzuke U1 YpOBHS CpeaHEro oOImero oO0pa3oBaHHs y OO0YydYaroIIUXCS

COBEPILICHCTBYETCS HMOIIMOHAIbHBIH UHTEJIEKT, MpeAnoIararonuii
c(hOpMHPOBAHHOCTH:
® CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HYMOILIMOHAILHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOU
AMOLIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

® CaMOPETYJMPOBAHUs, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHNE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJIEHUE, CIOCOOHOCTh aalTHPOBATHCS K
HMOLIMOHAIBHBIM H3MEHEHUSIM U MPOSABIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEN CTPEMIICHUE K TOCTHKEHHIO LIENIH
U yClexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOs U3
CBOMX BO3MOKHOCTEH;

® OHMMATUM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh  SMOIIMOHAIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYUIECTBICHUU OOIIEHUS,
CHOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

® COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISATH UHTEpEC U
paspeniatb KOHMIUKTHI.

[NPEIAMETHDBIE PE3VYJIbTATEI

K xoniy oOyuenuss B 10 knacce npenMeTHble pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYyUAIOIIMXCSI YMEHUM:
® [IOHMMaTh poOJb (U3UKK B  SKOHOMHYCCKOM, TEXHOJOTHYECKOM,
OKOJIOTUYECKON, COIMAIBHOW ¥ JOTHYECKOM cdepax esTeIbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3MKU B COBPEMEHHON HAyYHOU KapTHHE MHUPA,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONMIEeH, OOBSICHUTCIBHOW W
MPOTHOCTUYECKON  (QYHKIUNA  (PU3HMYECKOH TEOpUH —  MEXaHUKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POJb (U3UYECKOW TEOPUHU B
(bopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;
® pa3nuyaTh YCJIOBHUS TNPUMEHHMOCTH Mojeleld (U3HYECKUX Tel W
MPOIIECCOB (SIBJICHWI): WHEPIMAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepUaIbHAA TOYKA, PABHOYCKOPEHHOE JBHXKEHUE,
CBOOOJHOE TmMajaeHue, aOCOMIOTHO ympyras aedopmanus, aOCOIIOTHO
ynpyroe u abCOTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOIro (KPUCTAJUIMYECKOI0) Tesa, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJIHOPOJIHOE JJICKTPUUYECKOE TOJIE;



paznuyaTth ycCioBHUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, TIOHMMATh BCEOOMIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAHUYECKHE IIPOLECCHl U SIBIICHUA,
UCIIOJIb3Ys] OCHOBHBIE TIOJIOXKEHHSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBaHusa [anumnes mjis CKOPOCTH M IEepeMelieHus,
3akoHbl HpIOTOHA, TMpPUHLMO OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYyJIbCa U MEXAHUYECKOU
DHEPTUHU, CBSI3b PadOTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEPruH,
YCJIOBUSI paBHOBECUs] TBEPJAOro Tejia), MPU ITOM HCIOJIb30BATh
MaTeMaTH4YeCKOe BBIpAKEHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUSI HMIYyJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCHI U SBJICHUS, UCTIOTIb3YS
ocHoBHble TmoOJOKeHHs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJIMHAMHUKU (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CoO CpejaHel
KMHETUYECKOW SHEpPruer TEIIOBOTO JBMKEHHUS M KOHLEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTyphl BEIECTBA CO CpEIHEU KUHETUYECKOU
SHEPruel TENIOBOTO ABMIXKEHUS €r0 YacTHll, CBSI3b JABJICHUS UACaTbHOTO
raza ¢ KOHLEHTpalued MOJIEKYyJ M €ro TeMIepaTypoil, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTeMaTH4YeCKoe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aHAIM3UPOBaTh M OOBSACHATH DIEKTPUUYECKUE SIBICHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsina, 3aKOH KyioHna, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3UINHN DIECKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKkKe TPAKTUYECKU Ba)KHbIE COOTHOIIEHUs: 3akOoHBI OMma Il ydacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A 31€KTPoIn3a);

OMKCHIBATh (DU3UYECKUE TPOILIECCHl M SIBICHUS, WCIOJIb3Yys BEITUYHHBI:
NepeEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHIUANbHASI DSHEPrus, KUHETUYECKas
DHEPrUs, MEXaHWYEeCKas SHEPrusi, padoTa CHUIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TSHDKECTH, CUJla YIPYrOCTH, CUJla TPEHHUS, MOIIHOCTb,
DHEPTUs B3aMMOJICHCTBHUS Tena ¢ 3eMiéil BOMM3KM €€ TOBEPXHOCTH,
HEprus ynpyroi gedopmaluu MPYXKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,



OTHOCUTEJbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ wuaeanbHOro TEMmIOBOIrO
JIBUTATEIIS; AJIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TOJISE TOYEYHOTO 3apsija WM 3apssKeHHOro Inapa B
BAKyyME€ M B JUAJCKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOJABIKYIAs CUJla, CWiIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, JJIEKTpUYecKass €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHUE yYacTKa IEMH C TMOCIEI0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PU3NYECKUX  SIBJIICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBMKEHHE 4YACTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXEeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIU3aIusl, HAMPaBICHHOCTh
TeIIonepeaayu, IEKTpU3alns Tell, SKBUIMOTCHIIMATLHOCTh TTOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpYyrol C  HCIOJb30BAaHUEM  IMPSMBIX  HU3MEPEHUI, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yJbTaThl MOJIYUYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIENIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE M3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ WU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: MIIaHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3YyJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCe€ MPEMJIOKEHHOU
TUIIOTE3BI;

co0Jiro1aTh paBuiia OE30MacHOr0 TPYy/a MpU MPOBEICHUHN HCCIIeA0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
WCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEpPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyA0BaHUS;

pelaTth pacy€THBIE 3aJadyd C SBHO 3aJJaHHOM W HESBHO 3aJIaHHOU
bu3MYecKoi MOJENbI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MO, OTBeYarolield TpeOOBaHUSIM 3aJlauH,
OpUMEHSATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIATHI
bU3MYEeCKUX TEOpUl TPHU UCIHOJB30BAaHUU MATEMAaTHUYECKUX METOJ/IOB
pelieHus 3a/1a4, NPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JJAHHBIX,
aHANIM3UPOBAaTh pPE3yibTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM TMOJIYYEHHBIX PE3yJIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOylollue MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallui 3HAaHUN U3 APYTHX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHMYECKYIO



LEMOYKY PacCy>XKJIEHUI ¢ ONOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

® UCIIOJNIK30BAaTh TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI M3MEPUTEIBHBIX MMPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJOTUYECKUX TIPOIIECCOB;

® T[PUBOAWTH NPUMEPHl BKIAJAa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

® AHAJTW3UPOBAThH U OICHUBATH MOCIJICCTBUS OBITOBOW M MPON3BOICTBEHHOMN
NEATETLHOCTH 4YeJIOBEKa, CBS3aHHOM C (PU3MUECKUMHU TIPOIECCaMH, C
MO3UIINHI SKOJIOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHaIbHOM
MIPUPOOIIOIH30BAaHNN, & TAK)KE€ Pa3yMHOM HCIIOIh30BAHUU OCTHKCHHM
HAYKM M TEXHOJOTHM JUIl JAJIBHEWIIETO PAa3BUTHS YEIOBEYECKOTO
00I11eCTBA;

® I[IPUMEHATH pa3lIMyHbIe COCOOBI paboThl ¢ MHpOpMaIHel GhU3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTHMH TSI TIOMCKA, TEPEepadOTKH W TPEAbSIBICHUS Y4YeOHOW U
HAyYHO-TIOMYJISIPHONM WH(GOPMAITUH, CTPYKTYPHUPOBAHUS ¥ HHTECPIPETAIHH
uHOpMAIMH, TONYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBaTh  TOJIydaeMyr  WH(OpMamuioo ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJIM3a UCTOYHMKA MH(POPMALINH;

® TIPOSIBJISTH OpraHU3alMOHHBIC u M03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIHCKUX PAbOT;

e paboTaTh B TPyNIe C HWCIOTHCHUEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
TJIAHUPOBATH PA00Ty TPYMIIBI, PAIIMOHAIEHO PACTIPEACIIATh NEATCIbHOCTh
B HECTaHJAPTHBIX CUTYalMsX, aJcKBaTHO OIICHWBATH BKJAJ KaKIOTO W3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOJIECMBI;

® TIPOSIBJISATH MOTUBAIHIO K Oyyiiel mpodeccuoHaIbHON MeATeIbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIISL.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIe pe3ysibTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYArOIIMXCS YMEHHU:
® TIOHMMaTh pPOib (U3UKK B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHOW M 3THUYECKON cdepax AESITeIbHOCTH YeJIOBEKa, pOiib U MECTO
¢u3uKN B COBpEMEHHOW HAay4YHOH KapTHHE MHpa, POJb aCTPOHOMHUU B
NPaKTUYECKOM  JeSITeIbHOCTH YeJOBEeKa M JalbHEHIIeM HaydHO-
TEXHUYECKOM Pa3BUTUU, 3HAYEHHE OMMCATEIbHON, CUCTEMATH3UPYIOLIEH,
OOBSICHUTENFHOM W MPOTHOCTHYECKON (YHKIHMM (PU3NUEeCKON Teopuu —
AIIEKTPOIMHAMUKH, CHEIHATIBbHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOU
¢usuky, ponp (usnUecKor Teopur B (GOPMUPOBAHUU MPEICTABICHHUI O



(¢u3znyecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUA NPUMEHUMOCTH Mojenell (u3nueckux Ten u
IPOLIECCOB  (SIBJICHMI): OIHOPOJHOE JIIEKTPUYECKOE M  OJHOPOJHOE
MarHuTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHNsl, MAaTEMAaTUIECKUN MasITHUK,
UJCAIBHBIN IPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIA
KoJ1e0aTeNbHBIN KOHTYp, TOHKas JIUH3a, MOJIeNIell aTOMa, aTOMHOTO si7jpa U
KBaHTOBOW MOJIENIH CBETA,

pa3nnyuaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
IEKTPUYECKOro  3apsaa, cuina  Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUuW, npaBwio Jlenma, cBsa3p  JD/IC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUSI  CWJIbl  TOKa,  IIOCTYJIATbl  CHELUAIBHOW  TEOPHUH
OTHOCUTEIHHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBbld W BTOpPOM mocTydarel bopa, nOpuUHLHUN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOT'O YMCEJ U 3HEPrUU B SJEPHBIX PEAKLMIX, 3aKOH
pazoaKkTUBHOTO pacnajia);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUSA, HCIOIb3Yys] BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJIsI, Pa3HOCTh MOTEHUUATIOB, AJIEKTPOJABWKYINAS CHJIA, HHIYKLIHS
MarHUTHOTO TIOJISl, MarHUTHBIA MOTOK, cujia AMIepa, UHAYKTHUBHOCTD,
ANEKTPOJBIKYIASL CHUJIAa CAMOMHIYKIIMHU, 3HEPTrus MAarHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJIbC, TOJIHAs SHEPIus,
HHEPrus TOKOS CBOOOJHOM 4YaCTHUIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1Ipa, SHEPT Ul CBS3H sIIpa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAsI MHIYKIHUS, CAMOUHIYKIIHS, pe30HaHC, HHTephepeHLINs
BOJIH, Judpakuus, [OUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpuueckui dhdext (dpororddexr), ambda- m Oera-pacmambi
anaep, TaMMa-u3nydeHue sanaep, (u3NyYecKue MPUHIMIMBI CIEKTPaIbHOTO
aHayin3a u paboThI J1a3epa;

ONpPENENATh HAIPaBICHUE WHIAYKLIWUM MArHATHOIO IOJS NPOBOJHMKA C
TOKOM, CWJIbI AMniepa 1 cuiibl JIopeHna;

CTpOUTH M300paKeHUE, CO3JTaBaeMOE INIOCKUM 3€PKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;



IPUMEHATH OCHOBOINOJATAIONINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHH U
3aKOHBI JJI1 aHaluM3a W OOBsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JieNlaTb  BBIBOABI 10  pe3ysbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHUS (U3MUECKUX BEIUYMH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: MIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBAThH
NOJIyYEHHBIE PE3yJibTaThl MU J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OKCIEPUMEHTa, TMpPaKTUKyMa ¢  y4eOHO-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(bu3MUecKoil MOJEeNbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MoJeau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNAThl (PU3UYECKUX TEOPUU
OpyU  HUCIOJB30BAHMM MaTeMaTUYECKUX METOJOB pELICHUs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pE3ybTaTOB;

peliaTth KadeCTBEHHbIE 3a/Jauyd, TpeOyIolle MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAaKKE WHTErpalldi 3HAHUNM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HAa N3yUYEHHbIE 3AKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTMYECKUX IPOLECCOB;

OPUBOJNUTH MPUMEPHl BKJIAJAa POCCHUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NeSATEIbHOCTH 4YeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TIPOILECcCaMu, C



HO3UIMI 3KOJOTNYECKON 0€30MacCHOCTH, MPEACTABIECHUI O PallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKECHHIMA
HAyKM M TEXHOJIOTMM JUIs JAJIbHEHIIErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

® IPUMEHATH pa3jMyHbIE CIIOCOOBI pabOThl ¢ MH(pOopManuen (HU3NMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()POPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U NPEAbSBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAlMI0 U OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUU;

® [IPOSIBIATH OpraHU3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIE0BATENLCKUX padoT;

e paboTaTh B IpYIIE C HCHOJHEHHUEM pPa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, JEKBATHO OLEHUBATH BKJIAJ KaXXIOIro U3
YYaCTHUKOB T'PYMIIbI B PEIIEHUE PAaCCMAaTPUBAEMON MTPOOIIEMBI;

® MIPOSIBJIATH MOTUBALMIO K Oyayiiel npodeccCHOHaIbHOM JeATEeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
1.1 Hayunblii MeTOJT TO3HAHUSI TPUPOIBI 6 bubmorexa HOK
' Y s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. 10 2
21 Kunemaruia https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 Hlusamuia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratnka TBEpAOrO TENA > 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
. 1 1
24 3aKOHbBI COXPAaHEHUsI B MEXAHUKE 0 hitps-//m.cdsoo.ru/fl6b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
bu6mmorexa [IOK
. i 1 1
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 hitps-//m.cdsoo.ru/f16b68d7
b K
32 Tepmoannamuka. TeroBbie MallIMHbI 20 0 nomorexa O

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

313 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmumorexa [IOK
' HEPEXO/IbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
4.1 24
UEKTpIeckoe noie https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IT 24
OCTOSTHHBIN AJICKTPUICCKUI TOK https://m.cdsoo.rw/fl 6b68d7
bu6mmoreka [IOK
4.3 ToxH B pastiibIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUSHUYECKUN MPAKTUKYM
. bubnuorexa [JOK
> Dusirieckiit MpaKTiicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

Konuecrso YacoB 7 | DunekTpoHHbIe ]
HanmeHoBanue paszaenos u Tem ugppoBbIe
Ne n/m ’ Kontposbubie | IIpakTHueckue (idip )
NpOrpaMmbl Bcero : obpa3oBareibHbIe
paboThI paboTbi
pecypchi
' Pasnen 1. JIEKTPOIMHAMHUKA D e ‘
MarnutHoe noste. DnexkTpoMaruuTHAS bubmmoreka ITOK
1.1 1] 1 3
bl M SN T VR I, SRR W= T 0 https://m.edsoo.ru/7f41¢97¢
L Hroro no pasneny Lk
Paznen 2. KOJIEBAHUS U BOJIHBI
21 Mexanuveckue 1 3JeKTPOMarHUTHbBIE 9 1 bubnnoreka IIOK
: KoneOaHms https://m.edsoo.ru/7f41c¢97¢
29 Mexanudeckue u 51eKTPOMarHUTHBIE 5 1 bubnuoreka IIOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuoreka IJOK
23 10 3
Ol https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paznen 3. OCHOBBI CHEIUAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBEI crienHanbHON Teopun 4 1 bubnuoreka IIOK
OTHOCHUTEJIIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4 .
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 ONEeMEeHThI KBAHTOBOMN ONTUKH 6 1 Sefmonecl HID s

https://m.edsoo.ru/7f41c97¢




—

bubmorexa ITOK

4.2 4
Crpoenyt ey https:/m.edsoo.ru/741¢97¢
e | BubmorexallOK |
43 A oe 5
HOMHOS PR https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 13

Paznen S. JJIEMEHTBI ACTPOHOMMHU W ACTPODUIUKH

5.1 OJIEMEHTBI ACTPOHOMUHM U aCTPO(H3HKH g T Bt e HOK
| htips://m.edsoo.ru/7f41c97¢
Hroro no pazneny 9
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o6maroiee nosTopeHue 2 Et?i?/ifiiigg};ﬂlcﬁ)k
Hroro no pasneny 2
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dwusuka, 10 knace/ Mskumes I'.41., Byxosues b.b., Corckuii H.H. mox pexakmueii [TapdentreBoit H.A., AKiinonepHoe 0011ecTBO
«M3parenscTBO «IIpocBeuienue»
» ®dusuka, 11 xracc/ Makumes I'.J1., Byxosues b.b., Hapyrua B.M. nox penakuueii [TapdentbeBoit H.A., AknnoHepHOE 00111eCTBO

«M3narenscTBO «IIpocBemienune

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

METOAUYECKHUE MATEPHUAJIBI JUISI YUYUTEJISA
®dusuka 10 knace - A.E.Mapon, E.A. Mapon nuaaktuueckue MaTepuaisl Kk yueoHuky Msikumes I'.51., Byxosues b.b., Corckuiit H.H
®dusmka 11 kinacc - MeToguueckoe Nocodue K y4eOHUKY

Msxumes I'.JI., byxosues b.b., Yapyrua B.M

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

10-11 KJIACC

1. BugeoonsiTsl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

2. Equnas xoyutekius nu@poBbeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum
nocrymna: http://school- collection.edu.ru

3. HTEpecHbIe MaTepHralbl K ypokaM (PU3HUKH MO TEMaM; TECTHI IO TEMaM;
HarJsigHble mocobus K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru
4. ITudpossie 0OpazoBaTeabHbIE pecypcehl. — Pexxum nocrymna:



http://www.openclass.ru

5. DnekTpoHHbIe y4eOHUKH 1O pu3uKe. — Pexxum nocrymna:

http://www fizika.ru

6.lucrannmnonHas mkona Ne368 http://moodle.dist-368.ru/ OTKphITHIH Ki1acc.
CereBoe 0Opa3oBarenbHOE coo0mecTBo. http://www.openclass.ru/node/109715
7. Enunast kouieKius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. deaepanbHBIN EHTP UH()OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unteprer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsOps» MaTepuaibl O (HUBHKE.
http://archive.1september.ru/fiz

11. Aanmanmm pusmgeckux o0bekToB. http://physics.nad.ru/

12. Y)Kuas ¢usuka: odyudaromas nporpamma. http://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru



