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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanpHoil pabouedt mporpammbl BocnuTaHuss W KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOYy4YeHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOWX HHTC/UICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o gpusuke onpenenstoTcs miIaHupyeMble pe3yabTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 11O TOJIaM 00YUYCHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMMX 3aKOHAX MPHUPOJbI, BBICTYyMAasl B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XuUMHUEH, OHOIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHsI HOBBIX MAaTE€pHAlOB C 3aJlaHHBIMHM CBoilcTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM palMOHATIBHOTO MPUPOIOIIOIb30BaHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHCTBYIOIIEero (¢akropa ydeOHoro mpoiecca. Jimsa yrmyO6iaéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



IBa crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nepBom ciyyae npakTuKym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHHMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MPaKTUKyMa NpEACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUSA W OcHauleHus: kabuHeta ¢usuku. Ilpu »TOM oOecneunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE YAENSeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. JJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBHm ¢ TpedoBanmsMu ®I'OC COO Kk MaTepraTbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHME 7S BHITIOJIHEHHSI YKa3aHHBIX B POTpaMMe 1o (PU3UKe yUeHUUYECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOoOpymoBaHWE I YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00ECIIEUYMBACTCA B pacdéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOPUI.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJ€ MO3HAHHUS U (POPMUPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3MUECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, NOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI  (usuky,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpeOHETO OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W OMBITOB C YYETOM WHAWBHIYATbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto ¢uzuku B (GOPMUPOBAHWU COBPEMEHHOW HAYyYHOW KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1U(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4yu MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOLIEHHOTr0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUUAIBHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MPsAMOM MPONOPLUMOHAIBHOM 3aBUCHUMOCTH MEXAY JaJIbHOCTBIO TIOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHIKECHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmkeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAIBHBIX CHUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B MHEPLUAIbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtynmatenpbHOe M BpaliaTeIbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHUS TBEPAOTO TeNla, MMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmtynibc MaTepraibHONM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM U BHe Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUMU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3NKa ¥ TEPMOAMHAM KA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaTbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UCaIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenne u nccnegoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTprl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mogenp uaealbHOrO Ta3a B TEPMOJUHAMHUKE — CHCTEMA YpPaBHECHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnyeckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JTYUEHHE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOIUHAMUKU. BHYyTpeHHs1s1 sHeprusi. KoanuecTBO TEMIOThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOIOTHAS TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIN JBUTATENM, MapoBas TypOWHA,
MOJy4YCHUE CBEPXHUBKUX TEMIIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenue yaenpHON TENIIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicmapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpPaTyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHMS.

N3mepenue monyins FOHra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKHM, JHMAJIEKTPUKH U  MOJYNPOBOJIHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpuueckoro  mosis.  [IpoOubeiii  3apsan.  Jluauum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro mojst. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro 1Mo o0néMy mapa. [lome paBHOMEpPHO 3apsHKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmxeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUSA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxenue U u DJ1C é&.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC n BHyTpEeHHEE CONPOTUBIIEHUE UCTOUHUKA TOKA. 3aKOH OMa J1J1d MOJIHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBIICHUS TIPU TOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MMOJOCAMU HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY ITOJTOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh CONPOTUBICHUS METAJJIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B AJIEKTPOJIMTAX. DJIEKTPOJIUTHUYECKAS AUCCOLMALINSA.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: TIa30paspsIHbIe
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUSI METAVIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa TMPEIJIOKECHHBIX THUIOTe3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopus, HAONIOJCHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJy4eHHEe HAHOMAaTepuasoB, TEMJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue JABUKEHUN C UCIOJIb30BAHHUEM MEXAHH3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbl, TOJIYTIPOBOJHUKOBBIE MPUOOPHI, ralbBaHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTUKH, rapa- U JHaMarHEeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  WHAYKIMM ~ MArHUTHOTO  MOJs  [OJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIEHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MAarHUTHOT'O TIOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHWH HUTAHOTO M IPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANpPSDKEHUS TPU  pasinyHOM (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpebiIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MEXaHUIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispusanus, tudpakxius, naTepPepeHIns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEelHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nntepdepenHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaipHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0O U a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka n3mepenuit B Mukpomupe. COOTHOIICHHsI HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. M3ny4yenue u norioiieHue GOTOHOB IPU MEPEXOE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt oH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertoasl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBo puzndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(¢u3znueckoi Teopuu, poib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yrayonéaHoro ypoBHs B 11 kiacce ocyliecTBiseTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUPOJE, KoieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI IO
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaTbhl OCBOCHHS yueOHOro mnpeamera «DuzmKa»
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTh W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPATULIHUOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIEecTBa,
pacuIMpeHue JKMU3HEHHOTO ONbITa U OIbITa JEATEIbBHOCTH B Tpoliecce
peanu3aii OCHOBHBIX HAIpPaBJICHUW BOCTHUTATEIBHON NESITEIBHOCTH, B TOM
YHUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocs Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATULIHUOHHBIX OOIIEYETOBEUYECKHMX T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JESTEIBHOCTh B  HHTEpecax
IpaXJAaHCKOrO  O0OIlecTBa, yd4acTBOBaTh B  CaMOYIPaBICHUU B
o0Opa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTHUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcOpPMHUPOBAHHOCTH  POCCHUHCKOM  TPaXKTAHCKOW  HJEHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIIEHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTh OIICHMBATH CHUTYallMI0O HW TPUHUMATh OCO3HAHHBIC
pelIeHus, OpPUEHTHUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKON HayKe.



TPYAOBOI0 BOCIIUTAHMSA:

MHTEpEC K pa3nuyHbIM cepam mpodeccnoHaabHOU NEATETbHOCTH, B
TOM YHCJIE CBA3aHHBIM C (U3UKOW M TEXHHKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIK BbIOOp Oyaymiell mnpodeccun W peaM30BHIBATH
COOCTBEHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu (MUK HA MPOTSKEHUH BCEH KU3HU.

IKOJOIrH4€¢CKOro BOCMuTaHuA:

c(hopMUPOBAaHHOCTH AKOJIOTUUYECKOMN KYJBTYpBHI, OCO3HAaHUE
IJ100aJIBHOTO XapakTepa SKOJOTHYECKUX MPoOem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUU B OKPYKAIOIIEHW CpEelle HA
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;
paclIMpeHue OnbITa AEATEIBHOCTH SKOJIOTMYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA

c(hopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH,

OCO3HAHUE LIEHHOCTU HAay4YHOW JESTEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOECKTHYI0 M MCCIEIOBATEIIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETTLHO ~ (OPMYJIMPOBATh W  aKTyaJIM3UPOBATh MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPEIEIISTh 1eNIA IeATeTLHOCTH, 3aaBaTh MapaMeTphbl U KPUTEPUU UX
JOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B pPaccMaTPpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaTpiBaTh IUTAH pEIICHUS TPoOJeMbl C yd€TOM aHajIu3a
UMEIOIIUXCS MAaTEPUAITbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIIEHWBATh COOTBETCTBHUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJIWHUPOBATh W BBHIMOJIHATH pPabOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIITUICHHUE MIPU PEIICHUH JKU3HEHHBIX TIPOOIIEM.

ba3oBbie HCCJICA0BaATCIBCKUC IleﬁCTBHH:



e BJANECTh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMU TOHSATUAMHU U
MeToJaMu (PU3NUECKON HAYKU;

e BIAJCTh HABBIKAMHM  y4eOHO-HCCIEJOBATEIbCKOM W  MPOEKTHOM
NEATeIbHOCTH B 00J1acTH (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY TIOMCKY METOJIOB pElIeHHUs 3aaad (PU3nYecKoro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB [TO3HAHUS,

e BIJIAJICTh BUJAMU JIESITECIBHOCTH MO IMOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpOpeTalid, NPeoOpa3oBaHUI0 U TPUMEHEHUIO B Pa3IUUYHBIX
y4eOHBIX CUTYaIMSIX, B TOM YUCJIE MPU CO3/IaHUK YY€OHBIX MPOEKTOB B
o0nacTu GU3HKY;

e BBISIBJISTH MPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyallU3UPOBATh 3aj1ady,
BBIJIBUTATh THUMOTE3y €€ pEIIeHUs, HaXOJUTh apryMEHThl IS
JTI0Ka3aTeIbCTBAa CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTphl U KPUTCPUH
peleHus;

e AHAIM3UPOBATH TOJYUYCHHBIC B XOJEC PEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUUYECKH OIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCJIOBUSX;

e CTaBUTHh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaull B 00pa3oBaTEIbHOM
JESITETbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

e J1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

e yMETh NEPEHOCUTh 3HAHMS MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATETHbHOCTH;

e yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTe;

e BBIJBUTATh HOBBIE WJEH, MpeajiaraTb OPUTMHAIBHBIE TOIXOIbl U
pEIICHHS;

e CTaBUTHh TNpOOJNIEMBl M 3aJa4yd, JOIYCKAIOIINe aJlbTePHATHBHbBIC
pEILICHMS.

Pabora ¢ undgopmanmeii:

e BIAJICTh HaBBIKAMU MOITYYEHUSI HHPOPMAIINH (HU3UIECKOTO COACPKAHUS
U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATENIBHO OCYILIECTBIATh MOUCK,
aHaNIM3, CUCTEeMATH3aIlMI0 U WHTEPIPETANNIO HHPOPMAIIUU PA3TUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBATH JOCTOBEPHOCTH HH(POPMAIINH;

e WCIIOJIB30BaTh CpeAcTBa MHGOPMAINMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PpEIICHHMHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJlay C COOJIIOAECHUEM TpeOOBaHUM SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;



co3/7aBaTh TEKCTHI (PU3UUECKOTO COJAEPKAHUS B Pa3IUUHbIX (hopMaTax ¢
y4€TOM Ha3HauYeHUs WH(OpMauu U IEeJIeBOW ayJIUTOpHUH, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

OCYLIECTBJISITh OOUIEHWE Ha YpokKax (HU3MKU U BO BHE-ypOUHOU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyalUUd W CMSTr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAJTBHON paboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C YUETOM 00X
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh 1EIH COBMECTHOM JAESTeNIbHOCTH, OPraHu30BBIBATH U
KOOPJMHUPOBATH JEHUCTBUA MO €€ JOCTUKEHHUIO: COCTABIATH IJIaH
JNEUCTBUM, paclpeneisTh poiad ¢ Y4ETOM MHEHUH YYaCTHUKOB,
o0CyXaaTh pe3ysibTaThl COBMECTHOIN pabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa M KaXJOro YJ4aCTHHKA KOMaH/AbI B
o0IIMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBbIE IPOEKThI, OLEHMBATH WAEH C MO3ULHUU HOBU3HBHI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEIECHUE B Pa3IMYHBIX
CUTyallUsiX, TMpOSBIATH TBOPYECTBO U  BOOOpakeHUE,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIISITh TO3HABATEIBHYIO JECSITEILHOCTh B
obmactn (GU3UKH M aCTPOHOMHH, BBIABISITH IMPOOJIEMBI, CTAaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEILHO  COCTAaBJIATh  IUIAH  PEIICHUS  PacyE€THBIX U
KaueCTBCHHBIX 3aJ1ad, TUTAH BBIMOJHEHHUS IPAKTHYCCKOW pPabOTHI ¢
ydéTOM HMEIONIUXCSA PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANIOYTEHNM;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacmMpsTh paMKM y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHUE;



OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO PYAULMHU B 00JaCTH
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B
JESTEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJI€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUU Kak OCO3HaHUs
COBEPIIAEMBIX JECUCTBUM U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB
1 OCHOBAaHMU;

UCIIOJIB30BaTh MPUEMBI peduiekcuu Jisi OIEHKH CHUTyalluu, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEUICHUS IO HUX
CHIDKEHHUIO;

IIPUHUMATh MOTHUBBI M aPryMEHThI JIPYTUX IPHU aHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;

MpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;
IIPUHUMATh MOTHUBBI M aPryMEHThI JIPYTUX I[PHU aHAIU3E PE3yIbTaTOB
JeSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B nporiecce nocTHKEHNS THYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMEI 110
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHHS Yy OOyYaromuxcs

COBEPIICHCTBYETCSI ~ AMOIMOHAIBHBIA  HWHTEJUICKT,  TPEIoJararnui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs,  BKJIIOYAIOMIETO0  CIIOCOOHOCTh  MOHMMATh  CBOE
HSMOIIMOHATFHOE  COCTOSIHHE, BUJETh  HAMpaBICHUS  Pa3BUTHUA
cOOCTBEHHOM AMOIMOHAIILHOM cdephl, OBITh YBEPEHHBIM B ce0e;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHHUE, CIIOCOOHOCTH
aJanTHPOBATBECA K OMOIMOHAIBHBIM HW3MEHEHUSIM H  TIPOSIBISATH
TUOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMJICHHE K JTOCTH)KCHHIO
e U yCTeXy, ONTUMH3M, MHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH,
HMCXO0JIS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTBHIBATH €r0 MPH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPESKUBAHUIO;



e COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh
OTHOILIEHUSI C JPYTUMH JIOJIbMU, 3a00TUTHCS, MPOSIBISATh UHTEpPEC U
paspeniatb KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOyuenust B 10 knacce npeIMeTHbIC pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e IMOHUMATh poOJIb (U3UKK B HKOHOMHYECKOW, TEXHOJIOIMYECKOM,
AKOJIOTHYECKOM, COLMaIbHOW U JITHUYECKOM cdepax aesTeabHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAy4yHOW KapTuHE
Mupa, 3HAYCHUE OMUCATENBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITHLHON U MPOTHOCTHYECKOW (QDYHKIMI (PU3NUECKON TeOpuu —
MEXaHMKH, MOJEKYJISIpHON (UMK W  TEPMOJUHAMHKH, POJb
¢uznueckoit Teopur B GOPMHUPOBAHUU MPEICTABICHUN O (PU3NUECKON
KapTUHE MUPA;

e pa3nMyYaTh YCIOBUA MPUMEHUMOCTH MOJener (Quanyeckux Ten u
IpOLIECCOB (SIBJICHUI): MHEpLUaIbHas CHCTeMa OTcuéra, aOCOJIIOTHO
TBEPIOE TEJI0, MaTephalbHasi TOYKAa, PAaBHOYCKOPEHHOE JIBUKEHHUE,
CBOOOJIHOE TajieHue, abCOMOTHO ympyras aedopmaius, aOCOJIOTHO
yrpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENU rasa,
KUIKOCTU W TBEPAOro (KpPUCTANIMYECKOTO) TeJa, WACaIbHBIN ras,
TOYEUHBIN 3apsil, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

e pa3nuyYaTh yCcJIOBHs (TPaHMIIBI, 00JACTH) MPUMEHUMOCTH (U3HUECKHX
3aKOHOB, IOHUMATh BCEOOUTUH XapakTep (PyHIaMEeHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHAIM3MPOBATh U OOBACHATH MEXaHWYECKUE TMPOIECCHl M SIBICHUS,
UCIIONIB3YSl ~ OCHOBHBIE  TOJIOKEHUS M 3aKOHbl  MEXAaHUKH
(OTHOCUTEJIBHOCTh MEXaHMYECKOTO JIBUKEHHS, (POPMYJbl KHHEMATUKU
PaBHOYCKOPEHHOTO JBUKEHMUsI, TpeoOpa3oBanus [ anues s CKopocTu
U IIepeMEIleHMs], 3aKOHbl HbIOTOHA, IPUHLHUI OTHOCUTEIBHOCTH
I"anuitest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA
U MEXaHWYECKOW OHEpPruu, CBA3b pPabOThl CHIBI C W3MEHEHUEM
MEXaHMYECKOW SHEPIUH, YCIOBUS PABHOBECHS TBEPIOIO TEJA), IPU 3TOM
UCIIOJIB30BATh MATEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUSL NPUMEHUMOCTH (PU3WYECKUX 3aKOHOB: MpeoOpa3zoBaHU
I"anuiest, BTOpOro u TpeThero 3aKk0HOB HBIOTOHA, 3aKOHOB COXPaHEHHUs
VMITYJIbCA U MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOI'O TATOTEHHSI;



aHAJTM3UPOBATh M OOBSACHITH TEIUIOBbIE TMPOILECCHl U  SIBJIICHMS,
UCIONb3ysd OCHOBHbIE mnoyIokeHHss MKT u 3aKkoHBI MONEKYISIPHOMN
(U3MKM U TEPMOAMHAMUKH (CBSA3b JaBJICHUSA HACAIBHOIO Ta3a co
CpeaHEeW  KHUHETUYECKOM  JHEpruerd  TEIUIOBOTO  JIBMOKEHUS U
KOHLIEHTPAaLlMEN €ro MOJIEKYJ, CBA3b TEMIEPATyphl BELIECTBA CO
CpEIHEM KUHETHUYECKOW SHEPTUEH TEIUIOBOrO JABHXKEHHS €r0 YacCTHII,
CBA3b JABJEHUS HJCAIBHOIO ra3a C KOHILICHTPALMEN MOJIEKYN U €ro
TeMnepaTypoil, ypaBHeHue MenaeneeBa—KnanelipoHa, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI DPHEPTUM B TEIJIOBBIX MPOIIECCaXx),
Ipyd 3TOM HCIOJB30BATh MAaTEMATHYECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBaTh  YCJIOBUSI NPUMEHUMOCTH ypaBHEHHUsI MeHeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh U OOBSCHATH DJIICKTPUUYECKHUE SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHHUS M 3aKOHBI AJICKTPOJAMHAMUKH (3aKOH COXPaHEHUS
ANEKTPUYECKOTO  3apsAna, 3akoH  KymoHa,  NOTEHUHATBHOCTh
AJIEKTPOCTATUYECKOTO OIS, MPUHLMI CYNEPHO3ULIMU IIEKTPUUECCKUX
MOJIEH, IPU 3TOM yKa3bIBasi yCIOBUSI IPUMEHUMOCTH 3akoHa KyroHa, a
TaK)Ke MPAKTUYECKH BaXKHbIE COOTHOUIEHHUS: 3aKOHBI OMa ISl ydacTka
Henu U JJI1 3aMKHYTOM 3JIEKTPUYECKOW Menu, 3akoH [[xoynsa—JleHua,
npaswia Kupxroda, 3akonsr apazes A 2IEKTPOIN3a);

ONMKCHIBATh (YU3UYECKUE MPOIECCHl U SIBJICHUS, HCIOIb3Ysl BEJIMYUHBI:
IIEpEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€la U CUCTEMBI Tell,
CUJIa, MOMEHT CUJIbI, IABJICHUE, IOTCHIIMAJIbHAS DHEPIUsl, KHHETHYECKAs
DHEPrus, MEXaHWYeCcKas YHEprusi, paboTa CUIIbI, IICHTPOCTPEMHUTEIBHOE
YCKOpPEHME, CHIIA TSKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTD,
DHEPrus B3aUMOJICUCTBUA Tena ¢ 3eMiéll BOMM3H €€ TOBEPXHOCTH,
SHEPrus yIpyro pedopManuu TMPYKUHBI, KOJIWYECTBO TETUIOTHI,
abcomoTHas TeMIiepaTypa Tena, paboTta B TepMOJUHAMUKE, BHYTPCHHSIS
SHEPrUs HIICATFHOTO OJHOATOMHOTrO Tasza, paboTa HWACalbHOTO Trasa,
OTHOCUTEJIbHAs BIaXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TeImioBoro
JNBUTATENS; JJIEKTPUYECKOE II0JIE, HANPSXKEHHOCTh AJIEKTPUYECKOTO
OJIs, HAPSKEHHOCTB IMOJI1 TOYEHYHOTO 3apsjia WK 3apsyKEHHOTO 1apa
B BAKYyM€ WU B JIMAJIEKTPUKE, MOTEHIMAN JIEKTPOCTATUYECKOrO IO,
Pa3sHOCTh MOTEHUMAJIOB, JJEKTPOJABMXKYyIlas Cuila, CHJIA TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKA, 3JJIEKTPUYECKAsT EMKOCTh IUIOCKOTO
KOHJICHCATOPa, CONMPOTHUBJIEHUE y4acTKa LIEMU C IOCIEIOBATENbHBIM U
MapaJJICIbHBIM COCIMHEHHEM PE3UCTOPOB, DHEPIUsl SJIECKTPUUYECKOTO
MOJIs1 KOHAEHCATOPA;



OOBSACHATh  OCOOCHHOCTHM  MPOTEKAHUS  (PUBMYECKUX  SIBJICHUIM:
MEXaHUYECKOE [IBUKEHUE, TEIUIOBOE JABWKECHHUE YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKEHUE, MU Dy3HUsl, UCTTapEeHHUE,
KUIIEHWE W  KOHJEHCaluMs, IUIABIICHUE U  KpUCTaJUIM3alus,
HaITPaBJIEHHOCTh TeIIonepeaauH, AIEKTPU3ALMS TEN,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOT'O MPOBOIHUKA;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKOW BETUUHHBI
OT JIpyrod C UCIOJb30BAaHUEM TIPSIMBIX M3MEPECHHUH, NpPHU OSTOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHUPOBATh PE3yJbTAaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYHMH B BHUAE TIpadUKOB C Y4ETOM
aOCOJIFOTHBIX ~ TOTPEIIHOCTe M3MEPEeHUH, JejaTh BBIBOJBI IO
pe3yapTaTaM UCCIEI0BaHU;

MPOBOJIUTh KOCBEHHBIC HM3MEPCHHS (DU3NYECKUX BEIMYHUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA METO/I U3MEPEHUS, OLICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIBHBIC TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHU;
IPOBOJIUTh  ONBITBI TIO  TMPOBEPKE  MPEIJIOKEHHON  TUIIOTE3bI:
IJIAHUPOBATH IKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
aHaJM3HMPOBATh IOJYYEHHBIE PE3yJbTaThl U AENaTh BBIBOJ O CTaTyce
PEJIOKEHHON TUTIOTESBI;

coOmoaTh  MpaBuja  0e30macHOro  TpyJda Tpu  NPOBEACHUU
UCCJIEIOBAaHUNA B paMKax ydeOHOTO SKCIEPUMEHTa, MPaKTUKyMa U
y4eOHO-UCCIEIOBATENbCKOM M TPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAaHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  JaOOpPaTOPHOTO
000pyTI0BaHMUS;

peuaTe pacy€THBIE 3aa4d C SBHO 3aJIaHHOM W HESBHO 3aJaHHOM
bu3nuecKor MOJEIbI0: HA OCHOBAHUH aHAJIHM3a YCIOBUS 00OCHOBBIBATH
BBIOOp (M3MYECKOH MOJIeNId, OTBEYAroIIeH TpeOOBaHUAM 3ajadd,
OPUMEHATh  (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThHI
du3nUecKuX TEOpUl TMPHU HUCIOJIH30BAHUU MATEMAaTHYECKUX METOJIOB
peleHus 3ajad, MPOBOAUTH PAcyEThl HA OCHOBAHUM MMEIOIINXCS
JNAHHBIX, AaHAJIU3UPOBATH PE3YJIbTAaTbl M KOPPEKTHUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemath Kad4ecTBEHHBIC 3aJa4yM, TPeOyromne MPUMEHEHUS 3HAHWUU W3
pPa3HBIX pa3fenoB Kypca 3wk, a TakKe WHTETpalliyd 3HAHUN U3
IPYrUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJA: BBICTPAaUBATh
JIOTUYECKYIO LIETIOYKY PACCYX IACHUN C OMOPOi Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS,



WCIIONB30BaTh TEOPETHUECKUE 3HAHHUA IJs1 OOBSCHEHUS OCHOBHBIX
OPUHLUIOB  pabOThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOANTH TMPHUMEPHl BKIaJa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAayKH, B OOBICHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTH;

aHaIM3UpPOBaTh W OLIGHWBAaTh  TIOCIEACTBUA  OBITOBOW U
NPOU3BOJICTBEHHON  JEATENILHOCTH  YEJOBEKa,  CBS3aHHOM  C
(GU3NIECKUMH TPOIIECCaMU, C TO3UIINN IKOJIOTHYECKOW 0€30MacHOCTH,
NPEJCTaBICHUH O palMOHAIBFHOM MPUPOJIOTIOIB30BAHUH, a TaKKe
pa3yMHOM HCIOJIb30BaHWU JOCTHIKCHWA HAYKW WM TEXHOJOTHH JJis
JaJIbHEHTIIETO Pa3BUTHS YEIIOBEUYECKOr0 OOIIECTBA;

NPUMEHSTh Pa3InIHbIe CTIOCOOBI paboThl ¢ HHpOpManHel GU3MIECKOTO
COJICpKaHUSI C WCIOJIH30BAHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUM, TTPH 3TOM HCIIOIH30BaTh COBpEMEHHBIC NH()OPMAIIMOHHBIE
TEXHOJIOTUH JJI TIOMCKa, MEepepabOTKH M TpPEeabsSBICHUS y4eOHOUW W
HaY4YHO-TIOTYJISIPHOM UHpOpMAIUH, CTPYKTYPUPOBAHUS "
UHTEpIIpeTaluy HHPOPMALIUH, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKHU aHATM3UPOBATH MOJTy4aeMyI0 HH(POPMAIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUN, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HMH(POpPMALIUU;

OpOSIBIIATH ~ OPraHU3AIlMOHHBIE M [O3HABaTeNIbHbIE  yMEHUS
CaMOCTOSATETILHOTO TMPHOOPETEHUS HOBBIX 3HAHUW B  MpoIEecce
BBITIOJTHEHUS POCKTHBIX U y4eOHO-UCCIEA0BATEILCKUX PadoT;
paboTaTh B TPyNIE C MCIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh  paboTy  TPYIIbI,  PaIlMOHAIBHO  PacHpenemsiTh
JesITeIbHOCTh B HECTAHAAPTHBIX CHUTYallMsX, aJleKBaTHO OLIEHHWBATh
BKJIa/] KaXJIOTO M3 YYaCTHUKOB TPYIIbI B PEIIEHUE paccMaTpUBaeMOM
pOoOIeMBI;

OpPOSIBIATH MOTUBALIMIO K Oyaymiel npodeccuoHalIbHON AeSITeIbHOCTH
0 CTIEIMATBHOCTAM (QU3UKO-TEXHUYECKOTO MPOHUIIs.

K xonny oOyuenusi B 11 knacce npeiMeTHbIE PE3yJbTaThl HA YIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

NOHUMAaTh pPOJib (UMK B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAILHON M JTHYECKOW cepax NesTeIbHOCTH YeOBEKa, pOJib U
MecTOo (U3UKH B COBPEMEHHON HAy4YHOM KapTUHE MHpaA, pOJb
ACTPOHOMHHM B MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U JTAJIbHEHIIEM
HAay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMUCAaTENIbHOM,



CUCTEMATU3UPYIOIIEH, OOBSICHUTENIBHON U MPOTHOCTHYECKOW (PYHKIMI
(u3nueckol TEOopUM — IIEKTPOJMHAMUKH, CIECHHATBHON TEOpUHU
OTHOCUTEIBHOCTH, KBAHTOBON (DHU3UKH, pOJIb (PU3HYECKOW TEOpPHH B
dbopMupoBaHUU MPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
(u3nUecKol KapTUHBI MUPaA B 00IIEM PsAJly COBPEMEHHBIX €CTECTBEHHO-
HAYy4YHBIX MPEACTABICHUI O TPUPOJE;

pasznuyarh YCIOBHUS TNPUMEHUMOCTH MOJened (usnyeckux Ten u
IPOLIECCOB (SIBICHUI): OJHOPOJHOE DJIEKTPUUYECKOE M OIHOPOJHOE
MarHUTHOE TIOJi, TapMOHWYECKHE KoJebaHUs, MaTeMaTH4YeCKU
MasTHUK, WJACATbHBIM MPYKUHHBIM MasiTHUK, TAPMOHUYECKHE BOJIHBI,
UJeaIbHbIN KoJieOaTeNlbHbI KOHTYp, TOHKas JIMH3a, MOJENEeH aToMa,
aTOMHOTO fJIpa U KBAHTOBOM MOJIENIN CBETA;

pasznuyarh yCJIoBHs (TpaHHIIbl, 00JACTH) MPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, IOHUMATh BCEOOUTUH XapakTep PyHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH AJIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHUS,
UCIIOJIb3YS OCHOBHBIE TMOJOKEHHUS M 3aKOHbI DJIEKTPOJAMHAMHUKU U
CIIEHUAJIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsna, cwia Ammnepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKUMHM, npaBwio Jlenna, cBsa3p OJJIC
CAMOMHIYKIIMM B OJJIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTHIO
U3MEHEHHS  CHJIbI  TOKa, TIOCTYJaThl  CHOEIUAIbHON  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILTEWHA);

aHANMM3UPOBATh M OOBSCHATH KBAHTOBBIE TIPOIECCHI H  SBIICHUSA,
UCIIOJIb3YS MOJIOKEHUS] KBAaHTOBOM (pu3nku (ypaBHEHHE DWHIIITEHHA I
dbotoaddexra, mepBpli W BTOpoM mocCTynaaTel bopa, mnpuHIHN
COOTHOIIICHUS HeompenenéHHocTen ['elizenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOTO ¥ MacCOBOT'O YHMCEINl U SHEPTHH B SAECPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnaia);

OINHUCHIBaTh (PU3UUECKUE MPOIECCH U SBICHUS, UCHOJB3YsS] BEITUUYHHBI:
HaNpsHKEHHOCTH AIIEKTPUYECKOTO 1oJIs, NOTEHIMAI
ANEKTPOCTATUUECKOTO oJIs, pPa3HOCTb NOTEHINAJIOB,
ANEKTPOABUKYINAS CUJIA, WMHIYKLIMS MArHUTHOTO TMOJis, MarHUTHBIM
NOTOK, cujia Amrepa, HHAYKTUBHOCTb, OAJIEKTPOJABUXKYILAS CHJIA
CAMOMHJIYKIIMKM, SHEPrusi MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PENATUBUCTCKUN UMITYJIbC, MIOTHAS SHEPTHUsl, YHEPTHsI TOKOSI CBOOOTHOM
YaCTHILIbl, SJHEPTUS U UMITYJbC (POTOHA, MACCOBOE YMCIIO U 3apsAl sAapa,
SHEPIUs CBSI3U A1pa;



OOBSACHATh  OCOOCHHOCTHM  MPOTEKAHUS  (PUBMYECKUX  SIBJICHUIM:
AIEKTPOMArHUTHasI WHTYKIINS, CaMOUHYKIIUS, pe3oHaHc,
uHTepdepeHIuss BOJH, AU(paKLUs, JUCIEPCUS, MOJHOE BHYTPEHHEE
oTpaxeHue, (ortoanekrpuueckuii 3pdexr (pororddexr), anbda- u
Oeta-pacnaabl SAep, TamMMa-u3iydeHue sijaep, GU3n4ecKue MPUHIUIIBI
CHEKTPaAJIbHOIO aHaiu3a U paboThI Jlazepa;

OTIPENIEeNIATh HAMPaBICHUE WHIYKIIMM MAarHUTHOTO TMOJIs MPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTh H300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM, TOHKOMH
JIMH30MU, U PACCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TIOHSITHUS, TEOPUU U
3aKOHBl NIl  aHalu3a W OOBSICHEHUS (PU3UYECKUX MPOIIECCOB,
MPOUCXOSANINX B 3BE371aX, B 3BE3IHBIX CUCTEMAaX, B MEKTATAKTUYECKOM
cpele; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUH 3BE3]] U BeeneHHO;
NPOBOAUTH HCCIIEIOBAHUE 3aBHUCHUMOCTEH (PU3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, TPU HTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yNbTaThl IOJYYCHHOW 3aBUCHUMOCTH
¢u3nueckux BEIMYUH B BHUAE TPaQUKOB C Yy4ETOM aOCONIOTHBIX
NOTPEIIHOCTEN  HM3MEpPEHU, JenaTb BBIBOABI IO  pe3yibTaTaM
UCCIIEJOBAHNS;

POBOAUTH KOCBEHHBbIE M3MEpEHUs (PU3MYECKUX BEJIMYUH, MPU ITOM
BBIOMpATH ONTUMAJIBLHBIN METOJT U3MEPEHUSI, OLIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTh  ONBITBI IO MPOBEPKE  MPEIJIOKEHHOM  TUIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, COOMPATH HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
aHAJM3MPOBATh IOJYYEHHBIE PE3yJbTaThl M JENaTh BBIBOJ O CTaTyce
MPEIO)KEHHOW THIIOTE3bI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmomaTh  mpaBuja  0€30macHOTO  TpyJda TMpU  NPOBEACHUU
UCCJIEIOBAaHUN B paMKax ydeOHOTO SKCIEPUMEHTa, MPaKTUKyMa |
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCTIOJIb30BAaHUEM  W3MEPHUTETBHBIX YCTPOMCTB W  J1abOpaTOPHOTO
000pyT0BaHMS;

pelaTe pacy€THBIE 3aJa4yd C SIBHO 3aJIAHHOW W HESBHO 3aJaHHOM
¢u3nueckol MOMENBI0: Ha OCHOBAaHWM aHalW3a YCIOBHUS BBIOMpATh
dusznueckre MoJeN, OTBEUAKIUe TPEOOBAHUAM 3a/layu, MPUMEHSThH
bopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTU U TIOCTYJIAThI (PU3NYECKUX TCOPUI
MpU  HUCIHOJb30BAaHUM MATEMaTHYECKUX METOJ0B pElIeHus 3ajady,
MPOBOJAWTh  pacy€éThl HA  OCHOBAHMM  HMEIOUIUXCS  JIAHHBIX,



aHAJM3UPOBATh PE3yJIbTAaThl M KOPPEKTHUPOBATH METOJbI PEUICHUS C
y4€TOM MOJTYYEHHBIX PE3YIbTATOB;

pelaTh KaueCTBEHHBIE 3aJlaud, TpeOyIollre MPUMEHEHUsI 3HAHUU U3
pa3HBIX pa3JeiIoB Kypca (PU3MKK, a TaKXKe HWHTErpald 3HAHUM U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKJA: BBICTPauBaTh
JIOTUYECKYIO LETIOYKY PACCYXIACHUN C OMOPOM Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUA JJIsI OOBSCHEHHS OCHOBHBIX
OPUHIMIIOB  paOOThl  U3MEPUTEIBHBIX  NPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHYECKUX MTPOIIECCOB;

NPUBOAUTL TMPUMEPHl BKJIaJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJTM3WPOBaTh W OLIGHWBAaTh  TIOCJIEJACTBUSL ~ OBITOBOH W
MPOU3BOJCTBEHHOM  JICSITEIBHOCTH  YEJIIOBEKA,  CBS3aHHOW ¢
(bU3MUECKUMH MPOIECCaMU, C TO3UIUN IKOJIOTHYECKON 0e30MacHOCTH,
NPEACTaBICHUNA O palMOHAIBHOM MPUPOAONOIB30BAaHUU, a TaKKe
pPa3yMHOM HCIIOJIb30BAHUU JIOCTHDKEHUM HAayKW M TEXHOJOTHH IS
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH pa3IMuHbIe CIOCOOBI PaboThl ¢ MHPOpMaLen (HU3NIECKOTO
COJIepKaHUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWHOOPMAIMOHHBIX
TEXHOJIOTUH, NIPU ITOM HUCTIOIH30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, MepepabOTKH U MPEabsSBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEpIpEeTauy HHPOPMAILIUH, TTOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTHUYECKHU aHATM3UPOBATH MOTydaeMyt0 HH(POPMAIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUW, TaK U HA OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUH;

OpOSIBIATh  OpPraHU3allMOHHbIE W TIO3HABATENIbHBIE  YMEHUS
CaMOCTOSITEJILHOTO ~NPHOOPETEHUs] HOBBIX 3HAHUM B  Mpolecce
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPYIIE ¢ UCHMOJHEHHWEM PAa3JIMYHBIX COIMAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  IpyHOmbl,  palUMOHAIBHO  paCIpPEesATh
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTYaAlHUsIX, AJIEKBATHO OLICHUBATH
BKJIaJl KaXJOT0 M3 YYaCTHUKOB IPYNIbI B PEUIEHUE paccMaTpUBaeMOu
pPOOIEMBI;

MPOSIBISATh MOTHBALIUIO K Oyaynied npodecCUOHAIBHON s TeIbHOCTH
M0 CIEUUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOQUIIS.



