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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3Mke Ha ypoBHE CpeAHEro ol1ero oopa3oBaHus pazpadoraHa
Ha OCHOBE TIOJIO)KEHMM W TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOMU
oOpazoBaTenbHO mporpammsbl, npenacraBieHHbIXx B @T'OC COO, a Takxke ¢ yuéToM
denepanbHOil paboueil mporpamMmbl BocmuTaHuss W KoHuenuuu mpenoaBaHus
yueOHoro mnpeamera «®dusuka» B oOpa3zoBaTeldbHBIX Opranu3zanusax Poccuiickoi
®denepanuu, peaiu3yonnX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

[Iporpamma no ¢usuke omnpeaenser 00sA3aTeIbHOE MPEAMETHOE COAEpKaHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCIIEIOBATEIBHOCTh M3YYEHHUS TEM U Pa3/IEiIOB
y4eOHOro mpeaMeTa ¢ Y4€TOM MEXKIPEJAMETHBIX M BHYTPHUIIPEIAMETHBIX CBSI3EH,
JIOTUKH y4eOHOTO0 Tpoliecca, BO3pacTHBIX 0coOeHHocTel oOydaromuxcs. [Iporpamma
no ¢usnke JaET MpeACTaBICHUE O LIENAX, COAEPKaHUM, OOIIeH cTpaTeruu o0y4yeHus,
BOCIUTAHUS U Pa3BUTHUSL 00YYAIOLIUXCS CpelCTBaMM y4eOHOro npeamera «Du3nkar»
Ha YrIIyOJI€HHOM YpOBHE.

N3yuenue kypca ¢u3MKK YIIIyOJEHHOTO YpPOBHS TO3BOJISIET pealn30BaTh
3alauu mpo(deccHOHaIbHOM OpUEeHTAIlMM, HANpaBJICHO Ha CO3JaHUE YCIOBUHM 1A
MPOSIBJICHUST CBOUX MHTEIUICKTYIbHBIX W TBOPUYECKHUX CHOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAMMBI JJisi MPOJOJDKEHUST 00pa3oBaHHs B
opraHuzanuax npodeccoHaTbHOTO 00pa3oBaHMs MO  Pa3Iu4YHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme no ¢usuke onpenensiorcs IIaHuPyeMble Pe3yNIbTaThl OCBOCHUS
Kypca Gu3MKM Ha YpPOBHE CpeAaHero oOmiero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHble,  TpeaMeTHble  (Ha  yrnyOonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IS  pa3pabOTKM TpeOOBaHMH K JIUYHOCTHBIM,
METanpeIMETHBIM ¥ TPEIMETHBIM pe3yibTaTaM OOy4YaloIIUXCs, OCBOUBIIUX
nporpaMmy 1o (U3MKe Ha YPOBHE CpeaHEero odmiero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKHU Ha YriyOJIEHHOM ypOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4eHHUS;

e cojaepxkaHue yueOHoro npenmera «dusuka» no rogam o0ydeHusl.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATHUBY YUHTENEH U
MPEIOCTABISET BO3MOKHOCTHU JJIsl PEAIU3ALUU PA3JIUYHBIX METOAUYECKUX MMOIX0A0B
K TpernojaBaHui0 (U3MKA HA YrIyONEHHOM YpPOBHE MPH YCIOBHH COXpPaHEHUS
00s13aTEIHPHON YaCTH COJIEPIKaHUS Kypca.

®du3nKa Kak Hayka 0 HanOosee 00X 3aKOHaX MPUPOJIbI, BHICTYIAsl B KAUE€CTBE
y4e0HOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBCHHBIH BKJIaJ B CHCTEMY 3HaHHWI 00
okpyxatomeM wmupe. I[lIkompHBIE Kypc GU3HKH — CHCTEMOOOPA3yIOMIMA IS
€CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MMOCKOJbKY (PU3MUECKUE 3aKOHBI JIekKAT
B OCHOBE TIPOIICCCOB M SIBJICHHWH, M3y4aeMbIX XUMHEH, Ouoiorueit, ¢huznydeckou
reorpadueit u actpoHomuei. Mcnonb3oBaHUEe M aKTUBHOE ITPUMEHEHHE (PHU3UUECKUX
3HAHUW OMpEAeIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUHU B



cepe 3HEpPreTUKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIyY€HHUs HOBBIX MaTepHalioB
C 3aJlaHHbIMU CBoiicTBaMu. M3yueHue (HU3MKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHME  €CTECTBEHHO-HAYYHOM KapTUHbI MHpa oOydaromierocs, B
(opMHUpOBaHUE YMEHUI MPUMEHATh HAy4YHBI METOJ IO3HAHMS MPHU BBINOIHEHUU
MU y4€OHBIX UCCIET0BAHMIM.

B ocHOBy kypca (u3uku Ha ypoBHE cCpeAaHero ooiiero oOpa3oBaHUs MOJOKEH
pPSI UAEH, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoea wuenocmunocmu. B COOTBETCTBHUM C HEH KypC SBISAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leloB (M3HMKH, BKIIOUYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM € HeW Marepuan Kypca (QU3UKH
o0ObeMHEH BOKpYr ¢u3nueckux Teopuil. Benymwum B Kypce sBisieTcs
(dopMUpOBaHUE NPEICTABICHUNH O CTPYKTYPHBIX YpPOBHSIX MaTepuUM, BELIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus MpeanonaracT HCIOJIb30BaHNUE
TYMaHUTApHOTO TOTEHIHaNa (U3MUYECKON HayKH, OCMBICIEHHUE CBSA3U Pa3BUTHUSA
¢$u3MKYU ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U
HKOJIOTHYECKUMU TTpoOIeMamu.

Hoea npuknaounoinr nanpaeénennocmu. Kypc pusuku yriyOoi€HHOrO ypOBHS
[PEAIoIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJOTMYECKHX
IIPWIOKEHUI U3yYEHHBIX TEOPUI U 3aKOHOB. [Ipy 3TOM paccMaTpuBaroTCs Ha ypOBHE
OOIIMX MPECTABICHUN U COBPEMEHHbIE TEXHUUECKHUE YCTPOMCTBA, U TEXHOJOTUH.

Hoea »skonozuzayuu peanusyercss IMOCPEICTBOM BBEICHMS  DIIEMEHTOB
COJIEpKaHUs, MOCBSIIEHHBIX dKOJIOIMUECKUM IpoOjieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C PAa3BUTHEM TEXHHUKH U TEXHOJIOTUH, a Takke 0O0CyXIeHus mnpodiem
palMoOHAIBHOTO IPUPOOTNIOIb30BAHMS U SIKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHuE conep)KaHusl MPOrpaMMbl MO (U3MKE JOKHO OBITh MOCTPOEHO Ha
OPUHIUIAX CUCTEMHO-AESITENBHOCTHOTO mnoaxoaa. ns Qusuku peamusanus 3THX
HOPUHIUIOB Oa3UpyeTCsl Ha MCHOJIb30BAaHUU CaMOCTOSITENIBHOTO 3KCIEPHUMEHTa Kak
MOCTOSTHHO JieiicTByIoLIero (hakropa yueOHoro mpouecca. s yrinyonéHHOro ypoBHs
— 3TO CHCTEMa CAMOCTOSITEIBHOIO YYEHHWYECKOTO 3KCIEPUMEHTA, BKIIOYAIOLIEIO
(poHTaNbHBIE  YYEHWYECKHME OIBbITHI IpU HW3YYEHHH HOBOIO  Marepuaa,
nabopaTopHbie paboThl U pabOTHl TpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa crocoba
peanuzanuu (U3NYECKOro MpakTukyma. B mepBoM ciiydyae HmpakTHUKyM HMPOBOAMTCS
mu6o B konre 10 m 11 xmaccoB, nmubO mOcCie MEPBOrO W BTOPOTO MONYTOIUN B
KaXXJIOM M3 3THUX KJaccoB. BTopoii coco0 — 3To uHTErpanus padboT MpakTHKyma B
cUCTEMY J1a0OPATOPHBIX pabOT, KOTOPBIE MPOBOAATCS B MPOLIECCE U3YyUYEHUS pas3zelia
(tembr). Ilpu sTOM mnoj paboTamMu NpaKTHKyMa IOHUMAETCS CaMOCTOATENIbHOE
HCCJIEI0BAHNE, KOTOPOE MPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOIO, OOOOIIEHHOIO
BHJa 0€3 MOIIAroBO MHCTPYKLIUH.

B nporpamme 1o (Qu3uke cucteMa  YYEHMUECKOrO  SKCIIEpPUMEHTA,
1a0opaToOpHBIX pabOT M NpakTHKyMa IMpeJICTaBieHa €IUHBIM IepeyHeM. BniOop
TEMaTUKH U1l 3THUX BUJOB YYEHUYECKUX MPAKTHUYECKUX padOT OCYIIECTBISAETCA



y4acCTHUKaMU 00pa30BaTEIbHOIO MpPOLEcca MCXOAsl U3 OCOOEHHOCTEH MOypOYHOro
IUIAHUPOBAHUA M OCHalleHus kabuHeta ¢usuku. Ilpm sTomM oOecneunBaercs
OBJIaJIcCHUE OOYyYalOMMUCA YMEHHUSIMH MPOBOJUTH TMpsIMbIE U KOCBEHHBIE
U3MEPEHHUs, HCCIEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYMH M IOCTAHOBKY
OMBITOB MO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHuE yaensieTcsl pelIeHUI0 pacy€THBIX M KaueCTBEHHBIX 3aj1ad.
[Ipu 3TOM 1UT pacUETHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCA 3aJa4d C IBHO 3aJJaHHOU U
HESBHO 3aJJaHHOM (PU3MYECKOM MOJENbI0, IMO3BOJSIONINE MPUMEHATh H3Y4YCHHbBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfesa Kypca, TaK U HHTErpUpys
MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3AesioB. [ KaueCTBEHHBIX 3aJad IPHOPUTETOM
ABJIAIOTCS 3aJaHUsI Ha OOBSCHEHUE/TIpEJCKa3aHue NMPOTeKaHUsl GU3HMUECKUX SBIECHUN
U MPOIIECCOB B OKPY’KAIOIIEH KU3HM, TpeOyromue BeiOopa (pundeckoi Mojenu s
CUTYallUU NMPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa.
B cootBercTBUM ¢ TpeboBanusmu ®I'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecreyeHuto yueOHoro mnpoiecca Kypc (U3HKU YriIyOJIEHHOTO YpOBHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs M3y4aeTCs B YCJOBHSX NMpeaMETHOro kabuuera. B
kabuHeTre (UBUKA €CThb Heobxoaumoe JaboparopHoe oOOpyAOBaHUE A
BBIMIOJTHEHUSI yKa3aHHBIX B IMporpamMme 1o (U3MKE YUYEHUYECKHX OIBITOB,
7a00paToOpHBIX paboT u paboT TMpakTUKyMa, a TakkKe JEMOHCTPAIMOHHOE
obopyt0BaHUE.
JlemoHCTpanimoHHoe  00OpyJqoBaHUME  (POPMUPYETCS B  COOTBETCTBHH  C
OPUHIIMIIOM  MUHUMAJBHOM  JOCTATOYHOCTH UM OOECHEeYMBAET  IOCTAHOBKY
NEPEUnCICHHBIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JIEMOHCTpAlUNA IS
UCCJICIOBAHUSA  M3Y4YaeMbIX  SBJICHHM W TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.
JlaGoparopHoe o0OOpydOBaHHME JJISI YYCHHYECKHX TIPAKTHUYECKUX pabdoT
dbopMupyeTcsi B BHJIE TEMaTUYECKUX KOMIUIEKTOB M OOECHedMBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOywaromuxcs. TeMmaruyeckue KOMILIEKTHI
nabopaTopHOr0 O000pPYIOBaHUS TIOCTPOCHBI HA KOMILJIEKCHOM HCIOJIb30BaHUU
AQHAJOTOBBIX M MHU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BUJE ITU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMHU LEJISIMH U3yYeHUs (PU3UKHU B 001eM 00Pa30BAHUM SABJIAIOTCS:
e (opMHpOBaHHE MHTEpECA U CTPEMJICHHUS OOydYaloIMXCsl K HAYYHOMY H3YyUEHUIO
IPUPOJIBI, PA3BUTUE UX UHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TNPEACTABICHUA O HAYYHOM METOJI€ MO3HAaHUS U (opMHpOBaHUE
UCCJIE0BATEIBCKOTO OTHOUMIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHupOoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3y4YeHHUs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMHupOBaHHWE YMEHHH OOBSCHATH SBICHHUS C HCIIOJIB30BAaHHEM (HHU3UUECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIIHCTB,;

e (¢opMuUpOBaHUE MPEACTABICHUNA O POJH (PUIUKK IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;



e pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cdepax Oynyuied npodeccuoHaaIbHOMI
JEeSATENbHOCTH, CBSI3aHHBIX C (PU3UKOW, MOJATOTOBKA K JaJbHEHUIIEMY O0YUYEHUIO B
3TOM HaIpaBJIEHUU.

JlocTrkeHue 3TUX Leieil 00ecrneunBaeTcsl PelieHHEM CIEIYIONNX 3aJa4d B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:
® [pUOOpETEeHHE CHUCTEMbl 3HAHUW 00 OOHMX (U3MYECKUX 3aAKOHOMEPHOCTSX,

3aKOHAX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJIEKYJSIpHYIO  (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;

e (opmMupoBaHHEe yMEHUH NPUMEHATh TECOPETUYECKHUE 3HAHWS I OOBSCHEHUS
bu3HUeCKUX SIBJICHUN B TPHUPOAC W JJIS TPHHITHS NMPAKTUYECKUX PEIICHUN B
MIOBCETHCBHOM JKU3HM;

® OCBOEHHME CIOCOOOB PEIICHUS Pa3IMYHbIX 3a7a4 C SIBHO 3aJaHHOU (U3HUYECKOU
MOJIENIbIO, 3314, MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/aHKue (U3MUECKOU
MOJI€NIM, aJ€KBaTHOW YCJOBHUSIM 3aJaud, B TOM 4YHUCJE 3a/lady HHXKEHEPHOIro
XapakTepa;

e [OHUMaHUE (PU3NYECKUX OCHOB W MPUHIIUIIOB JICUCTBHS TEXHUYCCKUX YCTPOUCTB
U TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

® OBJAJCHHE METOJaMU CaMOCTOATEIBHOTO IUIAHUPOBAaHUS U  MPOBEACHUS
(GU3NYECKNX OKCIIEPUMEHTOB, aHallM3a W HWHTEpIpeTanud uHpopManuy,
OTIpeJIEJICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

® CO3[laHME YCJIOBMM JUIsi pa3BUTHUA YMEHHUHM MPOEKTHO-HUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JESATEIHHOCTH;

e pasBHUTHE HHTepeca K chepaM mpodeccHOHANbHON NeITeNbHOCTH, CB3aHHOU C
(bU3UKOH.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO yroyOnéHHBIN ypOBEHb
u3ydeHus ydeOHoro npeamera «Dus3uka» Ha YPpOBHE CPEIHETO OOIIero oOpa3oBaHuUs
BBIOMpACTCS OOYYaIOIMMUCS, IUIAHUPYIOIMUMH TIPOJIOJDKEHHE 00pa3oBaHUs 110
CIIEUAIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.

Ha m3ydenue ¢usuku (yriayOnéHHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4acoB B Henem0), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraemseiii B mporpamMmme 1o (¢GU3MKE TepeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTEIh JIENAeT BBIOOP
MPOBEICHUS JTA0OPATOPHBIX pPabOT W OMBITOB C YYETOM WHAMBHUAYATBHBIX
0COOEHHOCTEN 00yYaroIINXCsl.

YUYET PABOYEHN IMPOI'PAMMbBI BOCIIUTAHUSI MBOY «IT'MMHA3USA
Ne31»

[Iporpamma yueO6HOro npeamera «duznka. YriyOJIeHHBIM YPOBEHB) MOJIHOCTHIO
cornacyercs clIporpammoit Bocnutanuss MbOY «l'mmHaszus Ne31».

JloOpocoBecTtHast ~ paboTa  yuuTellss Ha  YpPOKE,  HalpaBlIeHHass  Ha
JOCTH>KEHUETIOCTABICHHOM BOCHUTATEIBHOM I€IM, MO3BOJIUT OOydYaromeMycs



MOMyYUTHHEOOXOJMMBIE  COLIMAJbHBIE  HABBIKM,  KOTOPbIE  MOMOTYT €My

JTY4IICOPUEHTUPOBATHECA B CIOXKHOM MHpPE YEJIOBEUECKUX B3aUMOOTHOIICHHM,

¢ (pexTUBHEECHATA)KMBATh KOMMYHHMKALMIO C OKPYXKAIOIIMMH, YBEpEeHHee ce0s

YyBCTBOBAaTh BOB3AaUMOJICHCTBUU C HUMH, MPOIYKTUBHEE COTPYAHHYATH C JIOABMU

Pa3HBIXBO3PACTOB U PA3HOTO COLMAJIBHOTO TOJOKECHHS, CMENiee UCKAaTh U HAXOAWUTh

BBIXOJBIN3 TPYAHBIX JKU3HEHHBIX CHUTYyalllid, OCMBICICHHEE BBIOMpATh CBOU

’KU3HEHHBIN MYTHB CJIOXKHBIX MIOMCKAX CUACTBS AJIs Ce0s 1 OKPYKAIOIIMNX JIFOICH.
Peanuzayusn neoazozuueckumu padbomuukamu 60CHUMAMENbHO2O0

nomeHyuana ypoxka npeononazaem cieoyrouiee:

® YCTAaHOBIICHWE  JIOBEPUTENBHBIX  OTHOIIGHWH  MEXIY  IeJaroruuyeckKuM
pabOTHUKOM M OOYYarOIIUMUCS, CIIOCOOCTBYIOIIUX TO3UTHBHOMY BOCHPHUSATHIO
oOydaromumucss TpeOOBaHM M  MNPOCKO  MEAArormyeckoro  pabOTHHKA,
NPUBJICYCHUIO WX BHHMaHHA K 0OCyXkJaeMoil Ha ypoke uH(MOpMaIny,
aKTUBU3AILIMU TIO3HABATEIbHOU e TEIILHOCTH,

e [00yXkJeHHe OOydalmuxcs CcoO0J0IaTh Ha YpOKe OOIIENPUHATHIE HOPMBI
NOBEJICHUS, TIpaBuiia OOMICHHS CO CTApIIUMU (TIeNarornaecKuMu pabOTHUKAMHU )
U CBEpCTHUKaMHU (OOydYaroIMMHCS), TNPUHIUIB Y4eOHON JAMCHMIUIUHBI |
CaMOOpTaHU3aIHH;

® TpUBICYCHHE BHUMAaHHUs OOYYAIOIIMXCS K IICHHOCTHOMY acleKTy M3y4acMbIX Ha
ypoKax SIBJIC€HMH, OpraHu3anus UX paboThl C NOJy4yaeMON Ha YpPOKE COLMAIbHO

3HAYUMOM I/IH(l)OpMaIlI/IGﬁ — HWHHUIMHUPOBAHUC €C O6CY}KI[€HI/I5[, BBICKA3bIBaHH
O6y‘-IaIOHlI/IMI/IC}I CBOCTO MHCHHA II0 €€ II0BOAOY, BBIpa6OTKI/I CBOETO K HEH
OTHOIIICHMA,

® UCIOJB30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJEp)KaHUS  y4eOHOTo
npeaMeTa 4epe3 JEMOHCTPAUI0 OOYYarOIUMCS TPHUMEPOB OTBETCTBEHHOTO,
IPa)XTIaHCKOTO TOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOMS M T0OpOCEepACUHOCTH,
gyepe3 Mmoadop COOTBETCTBYIOIIMX TEKCTOB I UYTCHHSI, 3aJad IS PEIICHHS,
pOOJIEMHBIX CUTYyAITUi Il 00CYXK/ISHHsI B KJ1acce;

® IpPUMCHEHHWE Ha YPOKE HWHTEPAKTHBHBIX (GopM paboOTHl ¢ OO0Yy4YarOIIUMUCH:
WUHTEIJICKTYAIbHBIX WP, CTUMYJIUPYIONIMX IMO3HABATEIBHYI0 MOTHBAIUIO
oOy4Jarommxcs; MUAAKTAYECKOTO TeaTpa, TJe TMOIydYeHHbIE HAa ypOKE 3HAHMS
OOBITPHIBAIOTCS B TeEaTPAIbHBIX TOCTAHOBKAaX; JHCKYCCHH, KOTOpPBIE IaioT
0oOy4JarommMcsi BO3MOXHOCTh TPUOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO
JUanora; TpynmnoBod paboTel Win pabOTHI B Mapax, KOTOPbIE ydaT KOMaHIIHOMN
paboTe U B3aNMMOJICHCTBUIO C IPYTUMU JETHMU;

® BKIIOYCHHE B YPOK HWIPOBBIX MPOILEAYP, KOTOPBIE TIOMOTAIOT MOAEPKATh
MOTHBAITUIO OOYYAIOMIUXCS K MOJYYEHUI0 3HAHWW, HAJKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B  KJacce, IOMOTAIOT  YCTAHOBIJICHUIO
no0poskenaTeIbHON aTMOC(EPHI BO BPEMS ypOKa;

e opraHuzanys MeQcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX OO0YYAIOIINXCS HAJl
WX HEYCIEBAIONUMU OJHOKIACCHUKAMH, HAIOMIETO WM COIMAIBHO 3HAYMMBIN
OTIBIT COTPYTHMYECTBA U B3AaUMHOM TTOMOIIIH;



® VHHUIMHPOBAHHE U MOJACPKKA UCCIETOBATEIILCKON AEITEIFHOCTA 00YYarOIMINXCS

B paMKax peaju3alii UMH WHIWBHIYATbHBIX U TPYMIOBBIX MCCIIEIOBATEIBCKAX

MPOEKTOB, YTO JacT OOYyYaroIUMCS BO3MOXXHOCTh TPHUOOPECTH HAaBBIKU

CaMOCTOSITETILHOTO PEIICHUS TEOPETHYECKOH NpOOJIeMbl, TEeHEpUPOBAHUS U

oopMiIeHUST COOCTBEHHBIX HJEH, YBAKHTEIBHOTO OTHOIICHUS K UYKHM HICSM,

opopmiieHHpIM B paboTax Jpyrux HccienoBaTeleld, HaBbIK MyOJIUYHOTO

BBICTYILJICHUSI TIEpea ayAuTOpHEed, apryMEHTUPOBAHWS W OTCTaMBaHUSI CBOCH

TOYKH 3PCHUSI.

Peanmzarus BOCTIUTATEIHHOTO MOTEHIANAa ypoxa neaaroraMu-
npeIMeTHUKaMUTIPEIIoNIaraeT co3lanue aTMochepsl T0BEpHs K yUUTEN0, HHTepeca
K MPEIMETY;0TO0p BOCIIUTHIBAIOIIETO COJICPKAHUSI YPOKa; UCIIOJIb30BaHIEC aKTHBHBIX
dbopmopranuzanuy yaeoOHoOM IesITeIbHOCTH Ha YPOKE.

Cozoanue ammocgheput 0oeepus K yuumeJiro, uHmepeca K npeomemy:

e HedopmanbHOE 00IIEHHE YUUTENS U YUCHHUKA BHE YPOKa;
® WCIIOJIb30BAaHUE HAa ypOKaxX 3HAKOMBIX JICTSM aKTyaJdbHBIX NMPUMEPOB W3 KHHUT,

MYJIbT(OHIBMOB, UTD;

® LCIIOJIb30BAaHUE MOTEHIIMANIa OMOPa;

e oOparieHue K JUIHOMY OIBITY YICHUKOB;

e BHHMMaHHWEC K HHTEpecaM, YBICUYCHHSAM, TIO3UTHUBHBIM  OCOOCHHOCTSIM,
yCIeXaMy4eHUKOB;

® [IPOSIBIICHHE Y4acTHsi, 3a00Thl K YUCHUKY;

e cosznaHue (paHTa3MITHBIX MUPOB U BOOOPAKAEMBIX CUTYaIlUl HA YPOKE;

® CO3/IaHUE MPUBJICKATEIBHBIX TPATUIIUHN Kilacca/KaOMHETa/ypoKa;

® [IpU3HaHUE OMMOOK YUUTEIEM;

® TIIaTeNIbHAs OJTOTOBKA K YPOKY.

Omoop eocnumalearouiezo coo0eprHcanus ypoKa:
® BKIIOYECHHE B YPOK BOCHHUTHIBAIOIICH MH(pOpPMAIMK, OpraHu3anus padoThl CHEMH,

o0y XKIeHHe K 00CYXICHUIO, BEICKa3bIBAHUIO MHEHHH, (POPMYITHPOBKE
e COOCTBEHHOI'O OTHOIICHHUS K HEH;
® [IPUBJICUYCHHE BHUMAaHWs YYCHHKOB K HPAaBCTBEHHBIM MpPOOJIEMaM, CBSI3aHHBIM C

MaTEPHUAJIOM YPOKa;
® [IpUBJICUCHHE BHUMAHUS YUCHHUKOB K MpoOIemMaM 00IecTBa;

e cKeHelelbHOe wucnoiHeHne ['umHa P® (mepeny HayalaoMm MEPBOrO  ypoKa)

BCOOTBETCTBHH C TPEOOBAHUSMHU 3aKOHOIATEIHCTRA.

Hcnonvzoeanue axmugnvix popm opeanuzayuu yueOHOU OeamenbHOCmU HaA
ypoke:
® UHTEpaKTUBHBIE (OPMBI OpPraHW3alUU JAEATEIBHOCTH: Y4EeOHBIE THCKYCCHH,

BUKTOPHUHBI, POJICBEIE, ICIOBbIC  HACTOJIBHBIC UTPHI U T. II.;
® OpraHu3aIs UCCICIOBATEIIHLCKON M MPOSKTHOMN JAEATETHPHOCTH YICHUKOB.

COIEPKXAHUE OBYYEHUA



10 KVIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®uznka — pyHgameHTanbHas Hayka o nmpupoje. HayuHblil MeTon mo3HaHUs U
METO/Ibl UCCIIEI0BaHUS (PU3NUECKUX SIBJICHUM.

OKCHEepUMEHT M Teopusi B Mpolecce Mo3HaHus npupoabl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MUECKUX BEIMYUH (QaHAJIOTOBbIE W HHU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuit  Qu3nyeckux  BeauyuH  (aOcomtoTHass
OTHOCHUTEIIbHA ).

MopenupoBanue (U3NUECKUX SIBJICHUN W MPOIECCOB (MaTepuaibHas TOYKa,
a0COMIOTHO TBEPJOE TEJO, UACANIbHAS KUJIKOCTh, UI€AJbHBIN a3, TOUeUHBIN 3apsin).
['unore3a. ®u3nyeckuii 3aK0H, TpaHULbl ero npuMeHumMoctT. dusnueckas Teopus.

Ponb u Mecto ¢pu3nku B JOpMUPOBAHUU COBPEMEHHOW HAYyYHOU KAPTUHBI MUPA,
B IIPAKTUYECKOM €SI TEIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepeHue cuiibl TOKa U HAMPSDKEHHS B LIETIH MTOCTOSIHHOT'O TOKa MPU TOMOITU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ IMdpoBoi naboparopueit mo ¢usuke. [Ipumepsl u3MepeHUs
(¢u3nyecKuX BEIMYMH IPU MOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUWKeHHE. OTHOCUTENIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4n MEXaHUKH.

Paguyc-BekTop MaTepUabHOM TOYKH, €ro MNPOECKIMA HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

ITepemernienre, CKOpPOCTb (CpelHssi CKOPOCTh, MIHOBEHHas CKOPOCTb) U
YCKOPEHHUE MATepHAIbHOM TOYKH, HMX MPOEKIMM HA OCHU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHHE. 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHS] U MYTH MATEPUATIbHOM TOYKH OT BPEMEHH M HX
rpaduxu.

CBobOogHOe majeHue. YCKOpEeHHe CBOOOJHOro IajacHus. JIBmkeHwe Tena,
OpOIIEHHOTO TOJ] YIJIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPIWHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.

Kpuposmueitnoe nBuxeHue. J[BHKEHHE MAaTEPUAITBHOW TOYKH MO OKPYKHOCTH.
VYrnoBas u  nwuHeilHas ~ ckopocThb. Ilepmom w  wactota  OoOpalleHWs.
LentpocTpemuTenbHoe (HOPMAJIbHOE), KacaTeIbHOE (TaHTCHIIMAIbHOE) U TMOJHOE
YCKOpPEHHE MaTepUaAIbHOU TOYKH.



TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI:  CHUAOMETP,
JBH)KEHUE CHAPSJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE MIEPE/Iaul, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mojenbp cucTemMbl OTCYETA, WLIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBHOKEHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

NnmrocTpanus mpeaeabHoro nepexoia u u3MEepeHue MTHOBEHHOM CKOPOCTH.

[IpeobOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenune nBwkeHUst Tena, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpanenue ckopocT Ipu ABUKEHUHU 10 OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTeH, TPAEKTOPHI, CKOPOCTEH JBUKEHUSI OJHOTO U TOTO K€ TEa B
pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO JBMXKEHHUS C IEJIbIO ONPEACICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus npu NpSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue yckopeHus CBOOOTHOTO MajieHUsl (PEKOMEHI0BAHO HCIOJIb30BaHUE
1udpoBoi 1abopaTtopun).

N3yuenue nBuxeHus tena, OPOLIEHHOTO TOpU30HTaNbHO. [IpoBepka rumoresbt
O MNOpSIMOM TPONMOPUUOHAIBHON 3aBUCUMOCTH MEXAY [ajJbHOCTBIO TOJETA H
HAYAJIbHOU CKOPOCTBIO TEJA.

N3yueHne nABUKEHUA Tella IO OKPY>KHOCTH C TOCTOSSHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TepUoAa OOpaIleHuss KOHUYECKOTO MasTHHUKA OT
€ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproTroHa. HMuepumanbHble cucteMsl otrcuéra. [IpuHoumn
oTHocuTelnbHOCTH [anmunes. HeumHepuuanbHble cHUCTEMBbl OTCYETA (OMpeneneHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNepno3uIuy CHJL.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOUYKH.

Tpertuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh IPABUTAIMOHHON U HHEPTHOMN
MACCHI.



Cuina TsoKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJIEeHUsI OT BBICOTHI HaJl
MMOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckoi mupoThl. J(BukKeHnEe HEOSCHBIX TE U
UX CyTHUKOB. 3akoHbl Kennepa. [lepBas kocmuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHsI CKOJIBKEHUS U CUJIa TPEHUS MOKOSI.
Koadpunment tpenns. Cusia COMpOTUBIICHUS NMPU JBUKCHUM TeJla B KUIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOI'O JIBUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHudeckne yCTPOMCTBA W TEXHOJOTMYECKHE TPOLECChl: MOIIUITHUKH,
JBI>KEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaGmronenne nBukeHUsl Tel B MHEPUUAIBHBIX W HEMHEPIIMAIBHBIX CHCTEMaXx
OTCYETA.

[TpuHIUIT OTHOCUTENBHOCTH.

Kauenme nByX HWJIMHAPOB WJIM IIApOB pPa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPIHAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIONMICH MPUIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM
MAaccChl Tejla Ha €ro YCKOPEHHEe B MHEPIUAIBHON cUCcTeMe OTCUéTa.

PaBeHCTBO cuJil, BOBHUKAIONIUX B PE3YJIbTAaTE B3aUMOJEHCTBUS TEN.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MaJICHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne paBHOJEHCTBYIOIICH CHJI MpH JBMKECHUW OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rHMIOTE3BI O HE3AaBUCHUMOCTA BPEMEHHM JBHXKEHUS Opycka II10
HAKJIOHHOM IJTOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanne 3aBUCUMOCTH CHJI YHNPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIuH.

N3ydeHne ABUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HHUTHIO, MEPEKUHYTOM uepes
nErKuit OJIOK.

Nsmepenne koddduimeHTa TpeHUs MO BEIWYUHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne NIBHKEHUS OpycKa MO HAKJIOHHOW IUIOCKOCTH C MEPEMEHHBIM
K03 pUIHEeHTOM TpeHUSI.

N3yuenne nBuxKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtotHo TBEpHoe Teno. llocTymarenbHOoe W BpalllaTebHOE JBUXKECHUE
TBEpJOrO Tena. MOMEHT CWibl OTHOCUTEIBHO OcCH BpaineHus. Ilnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.



VYcnoBust paBHOBECUS TBEPIOIO TENA.

YcroituuBoe, HeycTOMYMBOE, O€3pa3IMuHOE PaBHOBECHE.

TexHuyeckue yCTpOMCTBA UM TEXHOJIOTMYECKUE MPOLIECCHI: KPOHIUTENH,
CTPOUTENBHBIN KpaH, peIETYaThie KOHCTPYKLUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPALIECHHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3yyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAb OIIOPBI.

Tema 4. 3axkonvl coxpanenus ¢ mexanuke.

NMnynbec MaTtepuanbHOW TOYKH, CUCTEMBI MaTepuajbHbIX ToyeK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHUH LIEHTPA Macc.

NMnynibe CUITbI M IBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE BMXKEHUE.

MoMeHT wumnylibca MaTepuaibHOM ToukH. llpencraBieHue o0 COXpaHEHUH
MOMEHTa UMITYJIbCA B IIEHTPAIbHBIX MOJAX.

PaGota cunbl Ha MalloM W Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
npeJicTaBieHue pabOThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckass »Heprusi MaTepualbHONM TOUYkH. Teopema 00 H3MEHEHUU
KMHETUUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[loreHnmanbHble W HENOTEHUUAIbHBbIE Cuibl. [loTeHumanbHas sHeprus.
[ToTrennuanpHas sHEprus ynpyro achopMUpPOBAHHOW MpYXUHBL. [loTeHIMaIbHAS
JHEprus Tesa B OJHOPOJHOM I'paBUTALIMOHHOM mnoJie. [loreHnumanbHas sHeprus tena
B TPaBUTALMOHHOM I[OJi€ OJAHOPOAHOTO Iapa (BHYTpHM M BHE miapa). Bropas
KOCMHUYECKasi CKOPOCThb. TpeThbsi KocMUYECKast CKOPOCTb.

CBs3b pabOTHl HEMOTECHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBuenue bepHyuM UISI WACAIBHOM >KUJIKOCTA KaK CIEICTBHE 3aKOHA
COXpPaHEHMs] MEXaHUYECKOU DHEPIUU.

TexHudyeckne ycTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: JBH)KCHHUE PAKET,
BOJOMET, KOTIEP, MPY>KHUHHBINA MHACTOJIET, TUPOCKOT, GUTYPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHUE.

HN3mepeHre MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tella Ipu COBEPLIEHUU PAOOTHI.

B3anmHble TIpeBpallleHHUs] KHHETUYECKOM W NOTEHUHAIbHOM JHEPruM Ipu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.



CoxpaHeHue dHEepruu Mpu CBOOOTHOM TMa/ICHUH.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYyTH.

N3mepenue cuiibl TATU, CKOPOCTH MOJEIH AIEKTPOMOOUIISE U MOIIHOCTH CHJIbI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA Teja C UMITYJILCOM CHITBI.

UccnenoBanue coxpaHeHUs UMITYJIbca MPU YIIPYTOM B3aUMOJICUCTBUU.

N3mepenne KUHETHYECKOW YHEPTUU TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHUE M3MEHEHUs MOTCHIMAIBbHONW YHEPTUM TPYKUHBI C pabOTOM CHUIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS] MPHU JBIKCHUHM Tejla TO0 HAKJIOHHOU
IUIOCKOCTH.

Paznen 3. MousiekyasipHas pu3uka 1 TEpMOAMHAMMKA.

Tema 1. Ochoébl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OcCHOBHBIE TOJOXEHUA MOJEKyIsipHO-KuHeTnuecko teopun (MKT), wnx
onbITHOE 0OocHOBaHue. Juddy3us. bpoyHoBckoe nBuxeHue. XapakTep JBHKCHUS U
B3aMMO/JICHCTBUS YaCcTUI] BelecTBa. MoJIesin CTPOCHUS Ta30B, )KUAKOCTEH U TBEPBIX
TeN U 00BSACHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX Mojeieil. Macca u pazmepsl
moJiekyn (atomoB). KonnuectBo BemiecTBa. [locrosinnas ABoraapo.

TermoBoe paBHOBecue. TemmepaTtypa u cmocoObl e€ u3mepenus. Illkana
temrieparyp Llenbcus.

Mogens HaealbHOrO ra3a B MOJEKYISIPHO-KMHETHYECKOW TEOPHUM: YaCTHUIIbI
rasa JIBI>KYTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AoGcomoTHas
temrieparypa (mkana temneparyp KensBuna). 3akoH [lanpTona. M3omponecchl B
UJCATBHOM Ta3e C TIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. [ paduueckoe
npeliCTaBlIieHnEe U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBa3p  MEXIy  JaBJ€HUEM W CpPeJHEM  KMHETUYECKOW  JHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JBMXKEHHUSI MOJIEKYJ HUICAJbHOTO Tra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU UJIEATIBHOTO ra3a).

CBs13b aOCONIOTHOW TEMIIEpaTyphl TEPMOJAMHAMUYECKON CHCTEMBI CO CpeHEH
KMHETHUYECKOW HEPTHUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuuecknue yCTPOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: TEPMOMETP,
OGapomeTp, Moy4eHne HAaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mopenu 1BUKEHHS YaCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buneoponnk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JABUKEHUS.

Huddy3us xxunkoctei.

Mogens onbita ITepHa.

[IputsxeHne MONEKYIJI.

Mojenu KpuCcTaININYEeCKUX PEIIETOK.



HaGmtonenue u vccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.

UccnenoBanne mporecca YCTAaHOBJIEHHUS  TEIUIOBOTO  PaBHOBECHUS  IIPU
TEII00OMEHE MEXy TOpsiueid U XOJOTHOW BOJOM.

N3yuenne wu30TepMHUUECKOTO mpoliecca (PEKOMEHJIOBAHO HCIOJIb30BAHHUE
uudpoBoit 1abopatopun).

N3yyenune n30XopHOro rmnpouecca.

Nzyuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH IS
TEPMOJIUHAMUYECKONW CHCTEMbl. BHeniHue u BHyTpeHHUE mnapameTpsl. [lapamerpsl
TEPMOJIUHAMUYECKONW CHUCTEMBI KaK CPEJIHUE 3HAUYECHHUS BEJIMYMH, OMHUCBHIBAIOUIUX €€
COCTOSIHHE€ Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauanmo  tepmoaumHamuku.  CaMONpoW3BOJbHAS — penakcanus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uaeanbHOro ra3a B TEpMOJIMHAMHUKE — CUCTEMAa YPaBHEHUI: ypaBHEHUE
MenpaeneeBa—KianelipoHa ¥ BbIpaX€HUE IS BHYTPEHHEH DSHEPruu. Y CJIOBUS
OPUMEHUMOCTH 3TOM  MOJEIM: HHM3Kash KOHIEHTpAIMs YacTHll, BBICOKHE
TeMIlepaTypbl. BblpaskeHuWe i1 BHYTPEHHEN 3HEPrUM OJHOATOMHOTO HIEaJIbHOTO
rasa.

KBa3zucratnyeckre 1 HECTaTUYECKUE TTPOLIECCHI.

OnemenTapHas pabota B TepMoAuHaMHUKe. Brruucienue paboTel mo rpadpuky
npoiiecca Ha PV-auarpaMmme.

Temnonepenada KakK croco® W3MCHEHHUS BHYTPEHHEN SHEPTUU
TEPMOJMHAMUYECKOH  cuUCTeMbl  0e3  coBepuieHus  paboTel.  KouBekiwus,
TEIJIONPOBOIHOCTb, U3JIyYEHUE.

KomnuectBo Temnorel. TermnoéMkocTh Tena. YeldbHas ©  MOJISIpHAs
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maliepa. YelbHas TEIUIOTAa CrOpPaHUs
ToruiMBa. Pacu€r KomuuecTBa TEIIOTH Tpu  Temonepenade. [lonstue 06
aguabaTHOM IIpoliecce.

[IepBeIil 3aKk0H TepMOAMHAMUKU. BHyTpeHH:s 3Heprusa. KoauyecTBo TenaoTel 1
paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEW SHEPTUU TEPMOIUHAMUYECKONU CUCTEMBI.

BTopoii 3aK0H TEPMOAMHAMUKY JJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMBI MPOXOAUT E€AWHCTBECHHAS
anuabara. AGCOMIOTHAs TeMImepaTypa.

Bropoii 3aKk0H TEPMOAWHAMUKY JIJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaarh TEraoTy OT 0oJiee XOJIOMHOTO Telia K Oojiee HAarpeToMy 0e3 KOMICHCAIUH
(Knay3zuyc). HeoOpatumMocTh TPUPOJHBIX MPOLIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenne KIIJI. [{ukn KapHao.

DKOJIOTUYECKHE aCMEKThl HMCIOJIb30BaHUS TEIUIOBBIX JBUraTesneu. TeroBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbL.



TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOUECCHI: XOJIOJWIbHUK,
KOHJIUIIMOHEp, AU3ENbHBIA U KapOI0OpaTOpHBIM JBUTATeNH, MapoBas TypOuHa,
MOJYyYEHUE CBEPXHU3KUX TEMIEpATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOJAOB C
WCIIOJIb30BaHUEM TEIUIOBOI'O HAacoca, yTUJIM3alus OMOOPraHUYECKOTO TOILIMBA s
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAECIBHBIX TEILNIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEH YHEPTHUU.

Hccnenosanue annabaTHOro mpolecca.

KomnbroTepHble MOIENH TEIJIOBBIX JBUTATEIECH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydyeHrne B3aMMOCBSA3M DSHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJCUCTBUS U
TEMIEPaTypbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoobwl.

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u kumnenue. Y eiabHas TEIuioTa
napooOpa3oBaHMUs.

Haceiennple u HeHachlleHHbIe napbl. KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO Iapa OT TeMIlepaTyphl, UX HE3aBUCHUMOCTb OT 00BEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHUS B KUIAKOCTH.

BrnaxHocth Bo3ayxa. AOCONIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB
KpuctauioB. IlnaBneHne wu KpucTam3auus. YAenbHas TEIJIOTa IUIABICHUS.
CyOnmumarnus.

Hedbopmanum TtBEPHOTO Tenma. Pactspkenue u cxatue. Cupur. Moayne FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmupeHue KUAKOCTeH U TBEPIBIX TeN, 00BEMHOE W JMHEHHOE
pacimpenre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN 4YacTHUIl BEMIECTBA KaK MPHYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsmKkeHHe. Kod(hPUIIMEHT TOBEPXHOCTHOTO HATSIKEHUS.
Kanmumnspusie saBnenus. JlaBneHne moa HWCKPUBIEHHOM NMOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHnuecKkne yCTpOWCTBA M TEXHOJOTHUYECKHE MPOLECCHI: KUIKAE KPUCTAILIHI,
COBpPEMEHHBIE MaTEPHUAJIbI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.



Kunienune. Kunenne npu noHM>K€HHOM J1aBJICHHM.

N3mepenue cuibl HOBEPXHOCTHOTO HATSIKEHUS.

OIBITE ¢ MBUIBHBEIMH INIEHKAMU.

CmauuBaHue.

Kanunnsipusie siBiaeHusl.

Mopenn HEHbIOTOHOBCKOM JKUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAUTMYECKOTO BEIIECTRA.

Buner negopmanuii.

HaGmronenue manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTapEHUST KUJIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI TIaBICHUS JIbJIA.

N3yudeHne cBOMCTB HACHIIIIEHHBIX TTAPOB.

N3mepenue aOCONMIOTHOM BIAXHOCTH BO3/yXa M OIIEHKA MAacChl TapoB B
IIOMEIIEHHH.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne  3aBUCHMOCTU  JeopMaliud  PE3WHOBOTO  0o0Opasiia  oOT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auuss Tel W €€ NposIBIEHUA. JJEKTpuueckui 3apsn. JIBa Buga
ANEKTPUYECKUX  3apsAlnoB. IIpOBOOHMKHM, HAMAJIEKTPUKA U IMOJYNPOBOIHUKH.
DNeMEeHTAapHBIN AJEKTPUUECKUH 3aps. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsia.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTpuueckoe noiie. Ero neiicTBrue Ha 3JIEKTPUUECKUE 3apsbl.

Hanpspok€éaHocTh  anekTpudeckoro  mojisa.  [IpoOHerd  3apsna.  Jluauu
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AJIEKTPOCTATUYECKOrO IMOJsA. Pa3sHOCTP NOTEHUHAIOB U
HanpspkeHue. lloTeHuuwanbHass H3Heprus 3apsaa B 3JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuuan snekTpocTaTUUecKoro moiid. CBs3b HANPSHKEHHOCTH MOJS M Pa3HOCTH
MOTEHIMANIOB JJIsl  AJEKTPOCTATUYECKOro moJig (Kak OJHOPOJHOTO, TakK M
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepsl. Ilome
PAaBHOMEpPHO 3apsiKEHHOro 1o o00bEMy mmapa. I[loge paBHOMEpPHO 3apsyKEHHOU
OeckoHeuHOM mIocKocTH. KapTuHbl JMHUN HAOpsSKEHHOCTH HJTUX TMOJeH u
SKBUIIOTCHIIHAIBHBIX ITOBEPXHOCTEM.

[IpoBOHHMKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIM3IEKTPUKHN B DJIEKTPOCTATUYECKOM Toie. JludnekTpuieckass IpoOHUIIaeMOCTh
BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTH KOHJIEHCATOPA. INEKTPOEMKOCTHh IUIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coenuHEeHHE KOHAeHcaTopoB. llocienoBarenbHOe coennHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, dBJEKTPOCTaTUYEeCKass 3alluTa, 3a3eMJIEHHUE DIJIEKTPONpUOOpOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTuueckoro reaeparopa (Ban ne ['paada).

[TpoBOHUKH B 3AEKTPUUYECKOM TOJIE.

DneKTpocTaThyecKas 3aiuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IJIONIAAY IJIACTHH,
PACCTOSIHUSA MEXY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psaKka KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne mpeBpaiieHusi SHEPTUU 3apsbKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3JIy4EHUsI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMATIOB (HANPSHKEHUS) MPU MOCJIEI0BATEIIBHOM
COEIMHEHUHN KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstil 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcnoBus CymEeCTBOBaHUSL IOCTOSIHHOTO JJIEKTPUYECKOrO ToKa. McTouHukM
toka. Hanpsixxkenue U u DJ1C é&.

3akon OMma [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COMPOTUBIICHHS] OJHOPOHOIO
MPOBOJHHUKA OT €ro JUIMHBI M IUIOUN[AAY IIONEPEYHOr0 CEYEHHUs. Y AEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MAapAJLIEIBHOE, CMEIIAHHOE COCIMHEHHE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKa. TeruioBas MOIIHOCTh, BBIAEIsAEMas Ha
pe3ucTope.



OJIC 1 BHYTpEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akKOH OMa JJisi MOTHON
(3aMKHYTOM) »dJiekTpuueckoil 1menu. MomHocTh ucTouHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KonaeHcaTop B enu nocTOSHHOTO TOKA.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKUE IPOLIECCHI:  aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3mepeHure cuibl TOKa U HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS ISl pE3UCTOPA, JTaMIIbl
HAKaJIMBAHUS U CBETOJIMO/A.

3aBUCUMOCTh COMPOTUBICHUS IUIUHIAPUYCCKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHalia.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT COINPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Ipssimoe u3mepenue 3/]C. KopoTkoe 3aMbIkaHHE rajJbBAHUYECKOTIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

HccnenoBanre pazHOCTH MOTEHIIMAIOB MEXAY MOJTIOCAMU MCTOYHUKA TOKA OT
CWJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA OT HANpsSOKEHUS I JIaMIIbI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3aucumoctu IJIC raasbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU IPHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXIY IMOJKOCAMH UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIH.

HccnenoBanue 3aBUCHUMOCTH IOJE3HOM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOneKkTpuyeckas  IPOBOJAMMOCTh  PAa3IUYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAIJIOB OT
Temrepatypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CobGcTBeHHas 151 MIpUMECHas MPOBOJANMOCTh
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. IJIEKTPOJUTHYECKAS IUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajies A1l AIEKTPOIU3a.



DNeKTpUYECKU TOK B razax. CaMOoCTOATENbHBIA U HECAMOCTOATENBHBIN paspsi.
Paznuunbie TUIIBI camOCTOATENBHOTO paspsaa. Monuus. [1naszma.

TexHuyeckue YyCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHE: Tra3opaspsaHble
JaMIIbl, JJIEKTPOHHO-JIy4YeBass TpyOKa, NOJYNPOBOAHUKOBBIE MPUOOPHI: HOJ,
TPaH3UCTOP, (HOTOAMO/I, CBETOAMO/, TrajlbBaHUKA, PaUHUPOBAHUE MEIHU, BBIIJIABKA
AJTIOMUHUS, JIEKTPOHHAsI MUKPOCKOTIHUS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSASI IPOBOIUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue anexktposnusa.

N3mepenue 3apsiia 0OJTHOBAJIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIEPaTYypPBhl.

CHsiTHe BONBT-aMIEPHON XapaKTEPUCTUKU AUO/A.

DOU3NYEeCKUN MPAKTHKYM.

CrniocoObl u3mMepenus: (U3NIECKUX BEJIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX HM3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE W OTHOCHUTEINIbHBIE TMOTPEIIHOCTH HU3MEPEHHN (PU3NYECKUX BEIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  WM3MEPEHHUI, HCCIENOBAaHNN  3aBUCHUMOCTEN
(GU3UYECKUX BEJIMYMH, IIPOBEpKa IMPEIJIOKEHHBIX THUIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B TEMATUYECKUX pazfienax «YUeHUYECKU HKCIIEPUMEHT, J1abopaTOpHbIE
pPabOTHI, TPAKTHKYM ).

MexnpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢usuku yrayoaéHnoro ypoBHs B 10 kimacce oCyIiecTBIsSETCS C
YYETOM COAEPXKATEIBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MaT€MaTHKHU,
OuoNoTNU, XUMHH, TeoTpadun U TEXHOJIOTUH.

Meosicnpeomemnole noHamus, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SIBICHUE, HAY4YHBIH (HakT, TUMore3a, (u3mveckas BETUYMHA, 3aKOH,
TeOpusi, HaOIIOJIEHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJIeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, IU(PpOBas TaOOpaATOPHSI.

Mamemamuka: perieHue cCucTeMbl ypaBHeHui. JInneitnas pyHkiums, napabona,
runepOosia, ux rpadUKM W CBOWCTBA. TpUrOHOMETpUYecKHe (YHKIIMU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI
Y UX MPOEKIMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.

buonozusa: mexanudeckoe IBM)KEHUE B KWMBOW mpupojne, aud@ysus, ocmoc,
TEIJIO0OOMEH JKHMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKpPYXKAIOIIEH Cpelibl,
yTUIM3alusi OWOOPraHUYECKOTrO TOIUIMBA Ui BBIPAOOTKM  «TEIUIOBOM» U



BJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSKEHUE U KANWJUIAPHBIE SBJICHUS B NPUPOJE,
3JIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOLE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOSHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpHAsg Macca, MOJyYEHHME HAHOMATEPUAJIOB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, KUIAKOCTEW U Ta30B, KUIKUE KPUCTAIIIbI, DJIEKTPUUYECKUE CBOWCTBA
METaJLJIOB, DJIEKTPOJIMTUYECKAs  JUCCOUMANMs,  TaJIbBAaHUKA, AJIEKTPOHHASA
MUKPOCKOITHS.

TI'eozpaghusa: BnaxxHocTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozua: mnpeoOpa3oBaHUE IBIKCHUH C MCIOJB30BAHHEM MEXaHH3MOB,
y4€T CyXOro M KUJKOTO TPEHUSI B TEXHUKE, CTATUUECKUE KOHCTPYKIUU (KPOHILTEHH,
pemeéryaTble  KOHCTPYKIIMU), HCIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B
TEeXHUKE (TUPOCKOII, BOJIOMET U JAPYTHE), IBUTATE]Ib BHYTPEHHETO CrOpaHus, TapoBast
TypOuHa, OBITOBOM  XOJOJWJIBHUK, KOHJMIIMOHEDP, TEXHOJIOTUU  TOJYUYEHHUS
COBPEMEHHBIX MAaTE€pHUalOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAsT  3allluTa, 3a3eMJICHHE DJEKTPONPUOOPOB, Tra3opas3psiaHbIC
JIAMIIbI, TIOJTYTTPOBOTHUKOBBIC MPUOOPHI, raThbBaHHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3anmopelicTBue NOCTOSHHBIX MarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHoe
nosie. Bekrop MarHuTHOM MHAYKUUU. [IpyHIMI Cynepno3ulud MarHUTHBIX MOJIEH.
JIvHUY MarHUTHOW UHIYKIIHUH.

MarnuTHoe MoJjie MPOBOAHHKA C TOKOM (TIPSIMOTO MPOBOAHHMKA, KATYIIKA U
KpyroBoro Butka). OnsIiT OpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBjieHUE U MOJYJIb. JIBUKEHME 3apsSIKEHHON YaCTHUIIBI B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

MarnautHoe nosne B Beuiectse. PeppoOMarHeTUKy, napa- U THaMarHeTUKH.

TexHuueckue yCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: IMPUMEHECHHE
MIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJBUTATEID
SIkoOu, yCKOpHUTENN AIEeMEHTAPHBIX YACTHII.

Jemoncmpauuu.

Kaptuna nuHUN MHAYKIIMY MAaTHUTHOTO TOJISl TOJI0COBOTO M MOJAKOBOOOPAa3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MarHuTHOM MHAYKIHH TOJIS JJIMHHOIO MPSMOT0 NPOBOJIHUKA U
3aMKHYTOTO KOJIBLIEBOT'O MMPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenre nBuxkeHus Mmy4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.



[TpuHuun AeHCTBUS AECKTPOUZMEPUTETHLHOTO NTPHUOOpPa MATHUTORJIEKTPUUECKOM
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanne MarHuTHOTO MOJISL MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

UccnenoBanne AEUCTBUS MOCTOSIHHOIO MAarHUTAa HA PAMKY C TOKOM.

N3mepenue cunbpl Amriepa.

N3ydenune 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHuTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYU:L.

SlBneHne  BNEKTPOMArHUTHOM  WMHAYKIMU. [loTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKuMu. 3aKOH D3JIEKTPOMAarHUTHOM uHAyKIMM Dapanes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIHUH B IPOBOJIHUKE, IBUAKYIIEMCSI B OJITHOPOJHOM MarHMTHOM MOJIE.

IIpasuno Jlenua.

NunyktuBHOCTh. Kartylika HWHAYKTUBHOCTM B I1I€NM MOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpoMCTBa U TEXHOJIOTUYECKHE MTPOLECCHl: MHAYKLIMOHHAS TI€Yb,
COJICHOHU/I, 3alllUTa OT 3JEKTPU3ALMHU TEJ IPU ABUKEHUN B MAarHUTHOM T10JI€ 3E€MJIN.

Jemoncmpayuu.

HaGmronenue siBieHUs JIEKTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct JJJC HMHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tagenne MarauTa B aJJlOMHHUEBOM (MEIHOMN) TpyOe.

SIBieHre CaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd DJ[C cCaMOMHIOYKIHMH OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Onpenenenne MHIYKIUY BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEPaTopa.

Pa3nen 5. KosieoaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cuctema. CBOOOIHBIC KOJICcOaHM.

I'apmonnueckue kosiebanus. KuHemaThueckoe W JUHAMHYECKOE OIMCAHHE.
DHepreTUYecKoe OMucaHue (3aKOH COXPAHEHMsS MEXaHM4YecKoil sHepruu). BwiBon
JTWHAMUWYECKOTO OIMUCAHUS TAPMOHUYECKUX KOJEeOaHWUN U3 MX DHEPreTHYECKOTO U
KHUHEMATHYCCKOTO OIMCAHMS.



Ammutyna u ¢dasza konedanuil. CBsI3b aMIUIMTYAbl KOJEOaHUH HCXOIHOM
BEJIMYMHBI C aMIUTUTYaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u wyactora konebanuit. Ilepuon Manbix CBOOOJHBIX KoOJeOaHUM
MaTeMaTu4eckoro MasdtHuka. Ileprog cBOOOIHBIX KOJ€OAHUM  MPY>KUHHOTO
MasITHUKA.

[lonsTue o 3aryxarommx kojiebaHusix. BoiHy)JIeHHbIe KoneOaHus. Pe3oHaHC.
Pe3zonancHas kpuBas. BiausHue 3aryXaHus Ha BHJI PE30HAHCHOW KPUBOM.
ABTOKONEOAHMS.

TexHudeckne ycTpoHCTBAa M TEXHOJOTMUYECKHE IPOLECCHI: METPOHOM, Yachl,
KaueJu, My3blKaJIbHble HHCTPYMEHTBI, ceficmorpad.

Jemoncmpayuu.

3anuch KoaeOaTeNbHOrO IBUKEHHUS.

HaGmronenre He3aBUCUMOCTH MepuoAa Majbix KoieOaHWil rpy3a Ha HUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyxarolmux KojieOaHUM M 3aBUCHMMOCTH NEPHOJa CBOOOIHBIX
KoJieOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanne kojebGaHWii TIpy3a Ha MACCUBHOM TMpYXHHE C LENbIO
dbopMupoBaHUs IPeICTaBICHUN 00 HI€aTbHON MOJIeNIU MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPHU KOJEOAHUSIX IPy3a Ha MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUM.

HaGmonenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuona CBOOOAHBIX KOJEOAHMM HHUTSHOTO M MPYNKHUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJIeOaHU Ha YIIPYTroM TOJIBECe.

N3ydeHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHusle Koj1edaAHUA.

KoneGartenbupiii  koHTyp. CB0OOOAHBIE 3JIEKTPOMAarHUTHbIE KoJieOaHHUS B
uaeanbHoM KosiebaTenbHoM KoHType. @opmyna Tomcona. CBsi3b aMILIUTY/bI 3apsaa
KOH/ICHCAaTOpa C aMILTUTY/JO CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTHH B UJI€ATHHOM K0JI€OATEIbHOM KOHTYpE.

3aryxarorue AIEKTPOMArHUTHBIE KoJIeOaHHUs. BoeIHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJEOaHUs.

IlepemenHbli  TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JeCTByIOIlee 3HAUYEHHWE CHJIBI TOKA W HaNpsDKEHUS TMpPH  pazIudHoN  ¢dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunycouJanbHbli MEPEMEHHBIM TOK. Pe3ncTop, KOHAEHCATOp M KaryllKa
MHIYKTUBHOCTH B ILI€NM CHUHYCOMJAIBHOIO INEPEMEHHOTO TOKa. Pe30HAaHC TOKOB.
Pe3oHaHC HanpsKeHUN.



Uneanvubiit  Tpanchopmarop. IlpomsBoacTBo, mnepemadya U MOTpeOJICHHE
JJIEKTPUYECKOU SHEPIUU.

DKOJOTMYECKHE PUCKU TIPU MPOU3BOACTBE 3neKTposHeprun. KynpTypa
WCMOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJICOAHUN OT MHIAYKTHUBHOCTH U E€MKOCTH
KOHTYpa.

OcuunorpaMMbl 3JIEKTPOMArHUTHBIX KOJIE€OaHUH.

I'enepaTop He3aTyXarwIIUX IEKTPOMArHUTHBIX KOJIEOaAHU.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPAaTopa.

BriHyX1eHHbIE CUHYCOUJaIbHBIE KOJIeOaHUs.

Pe3uctop, kaTymnika MHIYKTUBHOCTH U KOHJEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3sonanc mnpu mociaegoBaTEIbHOM  COEIMHEHUM  PE3UCTOPA, KaTYyIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoicTBO U MPUHIIMI IeUCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Nzyuenue tpancdopmaropa.

HccnenoBanne NEpeMEHHOTO TOKAa 4Yepe3 MOCIEI0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenne sneKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpOMazZHUMHbLE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL HMX pacnpoctpaHeHusd. I[lomepeunsie u
OpOJIOJIbHBIE BOJIHBL. lleprona, CKOpOCTh pacnpoCTpaHEHHUs] M JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKUX BOJH: OTPaK€HUE, TNPETOMIICHHE, WHTEpPEpEeHIHs U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBHUSI HM3TYyYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBoiicTBa 3IEKTPOMATHUTHBIX BOJH: OTpPa)KE€HUE, MPEIOMIICHUE, MOJISIpU3aLus,
uHTEpPEepeHIHs U Tu(paKITus.

[[Ikana 3MEKTPOMArHUTHBIX BOJIH. lIpMEHEHWE 3IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAKOIIEH CPEIbl.

TexHnueckne YCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, T€JIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIULHE.



Jemoncmpayuu.

OO6pazoBaHue U pacIpoOCTPaHEHHUE OTIEPEUHBIX U MPOIOILHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenne otpakeHust U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1ugpakiiui MEXaHMIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJibTpa3ByKa U €ro IpuMEHEHHUE.

HaGmionenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KoJieOaHuH.

UccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

O6HapyxeHue nHYPaKpacHOTO U YIbTPAPUOTIECTOBOTO U3ITYUYECHUMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeliHOE pacnpOCTpaHEHUE CBETAa B OJHOPOAHOM cpene. Jlyu cBera.
TouyedHbIld ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKoHbI oTpaxeHHs cBera. [locTpoeHue u300pakeHH B
iockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpEJOMJICHUST cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHns. OTHOCHUTENbHBIN TMOKa3aTesb NpeaomiieHus. [IoCTOSHCTBO 4acTOTHI
CBETA U COOTHOILIECHHE JIJIMH BOJH IPH MEPEXOAE MOHOXPOMATUUECKOTO CBETA YEPE3
IpaHUIly pa3zena ABYyX ONTUYECKHUX CPE.

Xon myuert B npusme. Jlucniepeus cBeta. CroXkHbIN cocTaB Oemoro ceera. L[Ber.

[lomHoe BHyTpeHHee oTpakeHue. [IpenesbHbId yroa MOJHOIO BHYTPEHHETO
OTpa)KEHHUS.

Cobuparomue u pacceuBaroniye JuH3bl. ToHKas nuH3a. DOKyCHOE pacCTOsTHUE
M ONTHYECKas CHUJa TOHKOW JIMH3BL. 3aBHUCHUMOCTH (POKYCHOTO PACCTOSHUS TOHKOU
chepuvecKoi TUH3BI OT €€ TEOMETPUU U OTHOCUTEIHHOTO IMTOKA3aTENs TIPEITOMIICHHUS.

dopmyna TOHKOW JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

Xoa Jiy4ya, MPOMIEAUIErO JIMH3Y I0J MNPOU3BOJBHBIM VYIJIOM K €€ TIJIaBHOU
ontuyeckor ocu. IlocTtpoeHne wu300pakeHUH TOYKM W OTpe3Ka NPSIMOA B
COOMPAIONINX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAX.

OnTtuueckune mpubopsl. Paspemaromiasi cnocoOHocTh. ['71a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

Bonnosas ontuka. Untepdepennus ceera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHS
HaOJII0/ICHUS] MAKCUMYMOB U1 MUHHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JABYX
KOTE€pPEHTHBIX UCTOUYHUKOB. [IpuMepsb! kitaccuueckux HHTEP(EPEHIIMOHHBIX CXEM.



Hudpakuusa ceera. udpakunonHas pemérka. Y caoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB TMpU MaJ€HUM MOHOXPOMATHYECKOr0 CBeTa Ha JIU(PAKIHOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuyeckue YCTpOMCTBA UM TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, ¢oToarnmnapaT, MHUKPOCKON, NPOEKIHUOHHBIN anmnapar, MPOCBETIECHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanue npeiaoMieHus CBETa.

Habmoenre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanne xo/na CBETOBBIX MYYKOB Yepe3 IIOCKOMAPAIIEIbHYIO TUIACTUHY
U TIpU3MY.

Hccnenosanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopaenu MUKpOCKOIa, TeJIECKOIIa.

HaGmonenne naTepdepeHinm crera.

HaGmronenne BETOB TOHKUX IJIEHOK.

HaGmonenune nudpakuuu ceera.

N3yuenue nudpakiinoHHON pEHIETKY.

HaGmonenne nudpakiimioHHOTO CIIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nosisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BEIlleCTBa (Ha mpuMepe
KUJKUX JIMH3).

N3mepenue HpoKycHOTO pacCTOSHUS paCCEUBAIOIINX JIH3.

[Tony4yenue n3o00paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tomyuenue n3o0pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

N3yuyenue noaspu3anny CBETa, OTPAKEHHOIO OT MOBEPXHOCTH JUAIEKTPHKA.

N3yuenue naTepdepeHIy Ja3epHOro U3IyYeHUs Ha JIByX IIEIsAX.

Ha6monenne nucnepcun.

HabGmronenne n nuccnegoBanue AUQPPAKIIUOHHOTO CIIEKTPA.

N3mepenne niavMHbl CBETOBOUM BOJIHBI.

[loryyeHue cnexTpa H3JIy4€HHMs CBETOAMOJA IPU MOMOIIM IU(PPAKLIMOHHON
PELIETKH.

Pa3nesn 6. OcHOBBI ClIeNMAJIBHOM TEOPHUH OTHOCUTEJIBbHOCTH.
['paHnLBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHUKHU. [locTynaTel cnennaibHOU
TEOPUHU OTHOCUTEIILHOCTH.



[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus Jlopenua. YciaoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BpPEMEHU U
COKpAILlEHUE JUTHHBI.

DOHeprust 1 UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl C SHEPrUe U UMITYJIBCOM PEIATUBHUCTCKOM YaCTHUIIbl. DHEpPrus
MTOKOSI.

TexHuueckre yCTpoWcCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEIHU 3apSKEHHBIX YACTHII.

VY4eHnueckuil 3KCepUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHue UMITYJIbCa U SHEPTUH PENSATUBUCTCKUX YacTull (o Gororpadusim
TPEKOB 3apsSKEHHBIX YaCTHI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBOe u3NydeHUE (M3TydeHUE aOCOJIIOTHO 4YE€PHOTO Teja).
3akoH cMmenieHus Buna. I'unoresa Ilnanka o kBaHTax.

®OoTOHBI. DHEPTrUs U UMNTYJILC (OTOHA.

®dotorpdexr. Onbitel A. I'. CroneroBa. 3akonbl ¢doTodddexTa. YpaBHEHHE
OiinmreitHa a1t potodddexra. «KpacHas rpanuna» horodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHHE CBETAa HA a0COJIFOTHO IMOTJIOMIAIOIIYO
1 a0COJIFOTHO OTpakarolnyro nosepxHocts). OnwiTel I1. H. JleGenena.

BonnoBbie cBoiicTBa yactull. Bomnbl ne bpoins. {nuaa BonHbl ne bpoinsa u
pasMepsl 00JIaCTH JIOKATM3alMK JBIDKYIEHCS dacTuilbl. KopryckyaspHO-BOJTHOBOM
nyanu3M. Jludpakius 37eKTPOHOB Ha KpUCTAILIAX.

Cnemuduka wn3MepeHnii B MUKpomupe. COOTHOIICHUS HEOMPEaeIEHHOCTEH
I'eiizenbepra.

TexHudyecknue yCTpOHCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CIEKTPOMETD,
doToanmeMenT, (GoTromaTUMK, TYHHEIBHBIH MHKPOCKON, COJHEYHas Oarapes,
CBETOUOI.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Csetonuos.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenne nocrosaHoM [Inanka Ha ocHOBE uccienoBanus ¢porodddekra.

NccnenoBanre 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITel 1O WCCIEAOBaHUIO CTpoeHUst atoma. l[lmanerapHass monenbp atoma
Pesepdopna.



[Toctynatel bopa. N3nydyenue u nornomnieHre GOTOHOB MPHU MEPEXOJIE aToMa C
OJIHOTO YPOBHS DHEPTUU Ha IPYTOM.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOAOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOMCTBA MU TEXHOJIOTMYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGmonenre nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue NIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CHEKTpa pa3peKEHHOrO aTOMApHOrO BOJIOPOJA M H3MEpPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyknonnas mopens simpa ['eiizenbepra—lBanenko. 3apsna sigpa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTE. Aunbda-pacnan. OIEKTPOHHBIA W TMO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOrO pacmnajna. PaaMoakTUBHBIE HW30TONBI B IPHUPOJE.
CBoiiCTBa HMOHU3UPYIOIIETO H3JIy4YeHUsA. BiusHue paguoakTUBHOCTH Ha IKUBbIE
opranu3Mebl. EcrecTBenHbit hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlegext macchl siapa.

Anepnsie peakiuu. Jlenenne u cunre3 saep. SAnepuele peaktopsl. [Ipobiemsl
YIPABISIEMOT0 TEPMOSIEPHOIO CUHTE3a. DKOJIOTUYECKUE ACIIEKThI pa3BUTHUS SIAECPHOM
SHEPIeTUKHU.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHIaMEHTaJbHbIE  B3aUMOJACUCTBUA. bapuoHBI, ME30HBI U  JICNTOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

O®usuka 3a npenenamu CraHmapTHOM Moxaenu. TEéMHas Marepus U TEMHas
JHEPIHUsl.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JTO3UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, TEPMOSIIEPHBIN peakTop, aToMHass 6oM0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue pauoakTUBHOIO (JOHA C UCIIOIB30BAHUEM JJO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.



Paszznen 8. DieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

OTtanel pa3BUTHS acTpoHOMUU. [IpukiagHOE ¥ MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMud. [IpUMEHUMOCTb 3aKOHOB (PU3UKK JIsI  OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl  aCTpOHOMUYECKUX HcciaeqoBaHUM. (COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3BEé3gnoro Heba. Cos3Be3nus, spkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[MarpamMma «CHEKTpadbHbIA KIacC —
CBETUMOCTbY». 3BE3/bl TJIABHOW TOCJIEAOBATEIILHOCTUA. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY JIJISI 3BE3]1 TJIABHOM MMOCIIEI0BATEILHOCTH. BHYTpeHHEE CTpOCHUE 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKAECHUU U 3Bostounu CoJsiHIa U 3BE3.
Jrtanel )KU3HU 3BE3]I.

Muneunbiii IlyTe — Hama [amaktuka. Ilonoxkenwme u aBwxkeHue CosHia B
lNanaktuke. Tunbl ragaktuk. PagvoranakTukd v kBazapbl. YEpHBIE ABIPHI B sJIpax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. Pa3Oeranue ranakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TPUIOKEHUH JJIs1 ONpeieNieHus TIOJI0KEeHHsI HeOeCHBIX 0O0BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3usi CEBEpHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenust B Teneckorn JIyHbI, mi1aHeT, TYMAHHOCTEH M 3BE3HBIX CKOTUICHUH.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl n3mMepenust (U3NYECKUX BEIMYMH C MCTOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTENBHBIE MOTPEITHOCTH HU3MEPEHHH (PU3NYECKUX BEIMYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUM,  HCCIEAOBAHMM  3aBUCUMOCTEU
¢u3nUecknx BENWYWH, NPOBEPKAa MPEJIOKEHHBIX TunoTe3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMATHYECKUX pasfiefax «YUYeHUYECKU IKCIIEPUMEHT, J1a0OpaTOpHbIE
paboOTbI, MPAKTUKYM» ).

0O0o0maomee NoBTOPEHUE.

OO6o0menne U cucTeMaTH3alus COJEPKaHUSA pPa3AesioB Kypca «MexaHukay,
«MonekynsapHas Gu3rMKa U TEPMOJUHAMUKAY, «DIEeKTpoauHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIEIMAIIBHON TEOPUU OTHOCUTEIBbHOCTWY, «KBaHTOBast (pu3nkay,
«7EMEHThI aCTPOHOMHH U aCTPOPUIUKI».

Ponb ¢puzukm u acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIIMATbHOMN
U 3TUYECKOM cepax AesTeIbHOCTH YeOBEKa, POJb U MECTO (PU3HKU U aCTPOHOMUHU



B COBPEMEHHOM  HAy4YyHOM  KapTUHE  MHpA, 3HAYCHUE  ONMCATEJIBHOM,
CUCTEMATU3UPYIOIIEH, OOBACHUTEILHON M MPOTHOCTHUECKOW (PYHKUUH (pru3ndyeckoi
TEOpUH, POJb PU3NUECKON TEOpUHU B (HOPMHUPOBAHUHU MPEACTABICHUN O (HU3UUECKOM
KapTUHE MUpPA, MECTO (PU3MUYECKOW KApTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusnku yriyoaéHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢
y4€TOM COJEpKATENIbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMd MaTEeMaTUKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie NOHAMUA,C6A3AHHBIE C UYUEHUEM MEMO006 HAYUHO20
no3HanuA: SIBICHUE, HAay4yHbI (akT, runore3a, (usmyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, OHKCIEPUMEHT, MOJEIMPOBaHUe, MOJENb, H3MEpPEHHeE,
NOTPEIIHOCTH U3MEPEHU, U3MepUTEIbHbIE MPUOOPHI, IM(PpoBas JadopaTopus.

Mamemamuka: pelieHUE CUCTEMBbl YpaBHEHHMHU. TpPUIOHOMETPHUYECKHE
(YHKIUU: CHUHYC, KOCMHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO. BEKTOpPhI M MX MPOEKLIMH HAa OCH KOOPAUHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 3nemeHTapHbIX (QyHkIMi. [lpu3Haku m1OHOOMS TPEyroOJIbLHUKOB,
OIpeieNICHUE MIIOAAN MIIOCKUX GUryp u o0béma Tel.

Buonozua: »nextpuueckue SBICHHS B JKMBOW MpUpOnE, KoJieOaTelIbHbIE
IBWKEHUS B OKMBOM IpUPOJE, DIKOJOTMYECKHME PUCKH IIpU  IPOU3BOJCTBE
NIEKTPO’HEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKpYXaroled  cpensl,
yJIbTpa3ByKOBasl AMArHOCTUKA B MEIULIMHE, ONTUYECKHUE SIBICHUS B )KUBOU IIPUPOJIE.

Xumun: CTPOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIIIMYECKON PEIIETKHU, CIIEKTPaIbHBIN aHAIN3.

TI'eocpagpus: maruuTHble NOTI0CA 3€MIIM, 3aJI€KU MarHUTHBIX pya, GoTOoChEMKA
3eMHOM TOBEPXHOCTH, cericmorpad.

Texnonozusa: TIPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHWTOB,
ayieKTpojBUraTens SIkoOu, reHepaTop NEPEeMEHHOTO TOKa, WHIYKLIUOHHAs IIeub,
JMHUM DJIEKTpOIEpenay, 3JIEKTPOABUIATENb, pajap, PaiHONpPUEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3BykoBas JIMarHOCTUKAa B TEXHUKE,
NPOEKLUMOHHBIN amnmapaT, BOJIOKOHHas ONTHKA, COJIHEYHAst OaTapesi, CIyTHHUKOBBIC
NPUEMHUKH, sIepHAs SHEPIreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3ybTAaThl OCBOCHHS yueOHOro npenMera «PU3nKa» JOJKHbBI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYarOUIUXCS  PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUN,  COOTBETCTBYIOIIHMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, pPACIHIMPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATCIBHOCTH B MPOIECCE peaTu3allii OCHOBHBIX HAaNpaBiICHUMN
BOCITUTATENILHOU JIEATEIbBHOCTH, B TOM YHCJIC B YaCTH:

rpa’KJIaHCKOr0 BOCIIMTAHUS:

e Cc(OPMHUPOBAHHOCTH TPAXKAAHCKONU MO3ZUIIMK OOYyYarONIErocsl KaKk aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

e TMPUHITHE TPAAUIUOHHBIX  OOIIEUETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUUECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIHLHOCTh B MHTEpPECax TI'PaKIaHCKOTO
oOmiecTBa, ydyacTBOBaTh B  CaMOyIpaBlIeHHUH B  00pa3oBaTelbHOU
OpraHu3aIuy;

e YMEHHE B3aMMOJICHCTBOBAThH C COIIMAIBLHBIMUA MHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTbh K T'YMAaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUSA:

e c(hopmMupoBaHHOCTH POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
Yyucie B AEATEIbHOCTH YUEHOTO;

e OCO3HAHME JIMYHOIO BKJIAJla B HOCTPOEHUE YCTOMYUBOTO OYyIyILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e O3CTETHYECKOE OTHOIIECHHE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOrO TBOPUYECTBA,
npucyiero (U3nYecKon HayKe.

TPYA0BOT0 BOCIIUTAHMSA:

e HWHTEpPEC K paznuyHbiM chepam NpodhecCHOHATBHON ACSTEIBHOCTH, B TOM
YHUCJIE CBSA3aHHBIM C (PU3UKOW M TEXHUKOU, YMEHHE COBEPIIATH OCO3HAHHBIN
BbIOOp Oynyuiedt mpodeccuu U pean30BbIBAaTh COOCTBEHHBIE >KU3HECHHbBIC
TIJIAHBI;

e TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSXKEHUH BCEU KU3HU.



IKOJIOIrH4€¢CKOro BOCMiTaHud:

c(OpPMHUPOBAHHOCTh HKOJOTMYECKON KYJIBTYpbl, OCO3HAHHME TJI00aJIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYILIECTBICHUE JIEUCTBUM B OKPYXKAIOWIEH Cpeae Ha
OCHOBE 3HAHMS LEJEH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHUE OIbITa JEATEIBHOCTH JKOJIOTMYECKOW HANpaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (PU3UKe.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(OpMHPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHE IIEHHOCTM HAYYHOH [EATEIbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHs] (PU3MKM OCYIIECTBISATh MPOECKTHYI0 M HCCIEJ0BATEIbCKYIO
NEATENbHOCTh NHIUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOATENbHO  (OPMYIUPOBATH M aKTyaJu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENU AEATEIbHOCTH, 3a/aBaTh MapamMeTpbl U KPUTEPUU HUX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTM M NPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bu3HUECKUX SABICHUSX;

pa3pabaTbiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ YYETOM aHallh3a UMEIOIUXCS
MaTepuajJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JESATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE
pPE3yIbTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJEACTBUN NEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHUSX  peEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH >KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarejabcKkue 1eCTBHUA.

BJIaJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATHSAMH W METOJaMHU
buznuecKon HAyKu;

BJIaJICTh HAaBBIKAMHU Y4eOHO-HCCIIEI0BATEIHCKOW M MTPOSKTHOM JeATSIbHOCTH
B 00yacTi (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MIOUCKY METOJOB PEIICHUs 3a7ad (U3NICCKOTO COJCPIKAHUS, PUMEHEHUIO
pa3IMYHBIX METOOB ITO3HAHUS;

BJIQJICTh BUJAMH JICSITCIBLHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETANN, TPEOOPA30BAHUI0 W NMPUMCHCHHIO B PA3IMYHBIX YUCOHBIX
CUTyaIUsiX, B TOM YHCJE IMPH CO3JAaHUH Y4EOHBIX NPOCKTOB B 00JAaCTH
busuky;



BBISIBJISTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajaady,
BBIIBUTAaTh TUNIOTE3Y €€ pelIeHus, HAaXOAUTh apryMEHTBI ISl I0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PELLIECHUS;
aHAIM3UPOBATh MOJYYEHHbIE B XOJE€ pEIICHHUd 3aJaud pPe3yJbTaThl,
KPUTUYECKU OLEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (opmynupoBaTh COOCTBEHHBbIE 3aJaud B OOpa30BaTEIbHOM
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh MEPEeHOCUTh 3HaHMSI 1O (U3UKE B MPAKTUYECKYIO OOJacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTAaTh HOBBIE UJIEH, NPEIaraTh OpUruHHAIbHbBIE TTOJIXOIbI U PEIIEHUS;
CTaBUTH POOJIEMBI U 3a/1a4H, AOMYCKAIOLIHE aJbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HaBBIKAMH TIOJYYCHHS MH(DOpMAIUU (PU3HYECKOTO COJICPIKAHMS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIATh MOUCK, aHAJIN3,
CUCTEMATH3alMI0 W HWHTEPIPETAIUI0 WHGOPMAIMK Pa3IUYHBIX BHJIOB U
dbopm npeacTaBICHUS;

OILIEHWBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOJh30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUA B  pENICHHWH  KOTHUTHBHBIX, = KOMMYHUKATUBHBIX U
OpPTaHM3AIMOHHBIX 3aJad C COONIOJCHHEM TpeOOBaHWA ADPrOHOMUKH,
TEXHUKH O€30MAaCHOCTH, THUTHEHBI, PECypCcOCOEpEeKEeHUs, TIPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJCp)KaHUS B pa3IMUHBIX (opmarax c
yuy€TOM Ha3Ha4YeHUs WHQOpPMAIMK U [EJICBOW ayJAWTOPHH, BBIOUpas
ONTUMATBHYIO (DOPMY TIPECTABICHUS U BU3YATU3AIIHH.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

OCYIICCTBJISITh  OOIIEHHEe Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHUTKA  KOH(MJIUKTHBIX CHUTyalldd W  CMATYaTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3PE€HHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHMMAaTh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBUIyaIbHON
paboTHI;

BBIOMpATh TEMAaTUKY W METOJBI COBMECTHBIX JEHCTBUU C yd&€TOM OOmuX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJIEHA KOJUIEKTHBA;

NPUHUMATh [EJIM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JIEMCTBUS MO €€ JOCTHXKEHHIO: COCTABJIATh IJIaH JICMCTBUM,
pacrpenensiTh pojid ¢ Y4ETOM MHEHUW YYaCTHUKOB, 0OCYX IaTh PE3YIbTaThl
COBMECTHOM padoThI;



e OICHMBAaTh KayeCTBO CBOET0 BKJaJa M KaXIOr0 y4YaCTHHKA KOMAHIbI B
o0l pe3yapTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

e IpeasiaraTh HOBBIE TPOEKTHI, OIEHMBATh MJIEU C NO3ULUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

e OCYWIECTBISATh IMO3UTUBHOE CTPATETMYECKOE IMIOBEJEHUE B Pa3IUYHBIX
CUTYalUsX, IPOSABIIATh TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJIbHbIE YUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO OCYUIECTBIISITh MO3HABATEIbHYIO JESITENIBHOCTh B 00JACTH
(GU3MKU U aCTPOHOMMH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CaMOCTOSITEJIbHO COCTABJIATH IUIAaH PEHICHUS PAcUE€THBIX U KaueCTBEHHBIX
3a/lay, IJaH BBIMIOJIHEHUS MPAKTUYECKON padOThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUH;

e J1aBaTh OIICHKY HOBBIM CUTYaIUsIM;

e pacHIMPATH paMKH Y4€OHOTO MpeJIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

e J€NaTh OCO3HAHHBIM BBHIOOpP, apryMeHTHpOBaTh e€ro, OpaTb Ha cebd
OTBETCTBEHHOCTb 32 PEILICHUE;

e OIICHUBATH MPUOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBATH (POPMUPOBAHUIO U TMPOSBICHUIO SPYIULMU B 0OJACTH
(Gu3MKH, TOCTOSHHO TMOBBIMIATH CBOM 00Opa30BaTENbHBIA W KyJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

e J1aBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

e BIAJCTh HAaBbIKAMU I[IO3HABATEIbHOW  pedJeKCUd KaK  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB U
OCHOBAHMU;

e WCIIOJIB30BaTh MPUEMBI pedIeKCUn ISl OIIEHKU CUTYyalluH, BHIOOpa BEPHOTO

peLICHUS;

e YMETh OLICHMBATh PHUCKH U CBOCBPEMEHHO IIPUHHUMATh PEIIEHUS 110 HX
CHIKECHUIO;

e INPUHMMATh MOTHUBbl M apryMEHTbl JAPYTUX @PU aHAIU3E PE3YyJbTaTOB
NEATEBbHOCTH;

e TPUHUMATH c€Os, TOHUMAs CBOM HEJIOCTATKU U IOCTOMHCTBA;
e TMPUHWMATh MOTHBBl M apryMEHTHl JPYIHX IIPU aHaIN3e pPe3yIbTaTOB
NEeATEeNbHOCTH;

e TMPHU3HABATH CBOE IIPABO M IIPABO JAPYTHUX HA OMIHOKH.
B npouecce QoCTHXXKEHUS JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MPOTPaMMBbl IO
dbusrMke 8 YpPOBHS CpeIHero oOmero oOpa3oBaHus y  OOyYarolIuxcs
COBEPIIEHCTBYETCS AMOIMOHATBHBIN HUHTEIIJICKT, Mpenoararui
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs, BKJIFOUYAIOIIETO CIIOCOOHOCTD MOHUMATh CBOE
SMOIIMOHAJILHOE COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTHS COOCTBEHHOU
AMOIIMOHATIBLHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJUPOBAaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE HPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJACHHE, CIIOCOOHOCTh aJalTUPOBATBCS K
SMOIIMOHAJIBHBIM H3MEHEHUSIM U TMPOSIBASATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMU, BKIIIOYAIOIIEH CTpEMJICHUE K JOCTUKEHUIO LETH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHME JICHCTBOBAaTh, WCXOIs U3
CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIONIEH CITOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 NpPH OCYIIECTBIEHUU OOLIEHUS, CHOCOOHOCTHh K
COUYBCTBHUIO U COTNIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTPAaMBaTh
OTHOWIEHUS] C JPYTUMH JIIOAbMHU, 3a00TUTHCS, MPOSBIATH HHTEpEC H
paspemniatb KOHGIUKTHIL.

NPEAMETHBIE PE3YJIBTATHI

K koniy obyuenus B 10 Knacce nipeIMeTHBIC PE3YJIbTaThl HA YIITyOJEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh  POJb  (U3UKKM B SKOHOMHUYECKOH,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM U ATUYECKOM cdepax AesiTeNbHOCTH YellOBeKa,
poJiib U MecTo (U3UKKM B COBPEMEHHOW HAay4HOW KapTHHE MHUpa, 3HAYCHUE
OmHCcaTeIbHON, CHCTEMATU3UPYIONICH, 0OBICHUTEIILHOW U MPOTHOCTHYECKON
byHKIMH  U3MIECKOH TEOpPHUH — MEXaHHWKH, MOJICKYJSIPHOW (U3HKUA U
TEPMOJAMHAMUKH,  POJb  (usmueckoil  Teopu B  (GopMHpOBaHHHU
npeAcTaBiIeHUN 0 (U3NICCKON KapTHHE MUPA;

pa3nuYaTh YCJIOBHS MPUMEHUMOCTU MojeNeld (GU3NYECKUX Tel U MPOIECCOB
(sBIE€HUI): WHEpIMadbHasg cUcTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBM)XCHHE, CBOOOJHOE TMajcHHE,
aOCOJIFOTHO ymipyrast jaedopmalis, aOCOIIOTHO YIpyroe u aOCOJIOTHO
HEYNpPYroe CTOJKHOBEHHUS, MOJEIM Tra3a, >KUIAKOCTH U  TBEPAOIO
(KpUCTaJUIMYECKOT0) Tella, UACaIbHBIM ra3, TOUEUHbIH 3apsll, OJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyath yciaoBUs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (DPUINUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMMU XapakTep (QyHIaMEHTANTbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBATh U OOBSICHATH MEXAaHWYECKHE TMPOLECChl U  SBJICHUA,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOXKEHUSI M 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBWXKEHHS, (OpPMYJIbl KUHEMAaTUKH PaBHOYCKOPEHHOIO
NBIWKEHMS, mpeoOpazoBaHusi [amuiiess a8 CKOPOCTH W TEpEMEIICHUs,
3aKOHbl HpIOTOHA, MPUHIIMI OTHOCUTENIBHOCTH ['anumes, 3aKOH BCEMUPHOTO



TATOTEHHUS, 3AKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOW SHEPTHUU, CBS3b
paboOThl CHIIBI C U3BMEHEHHUEM MEXaHMUYECKOW SHEPIHH, YCIOBHSI PaBHOBECHS
TBEPAOrO Te€Na), MPU HTOM HCIOIbB30BATh MATEMATUUYECKOE BBIPAKEHUE
3aKOHOB, YKAa3blBaTh YCIOBHUA NPUMEHHUMOCTH (PUINYECKUX 3aKOHOB:
npeoOpa3oBanuil ['anumes;, BTOporo u Tperbero 3akoHoB HbroTOHA, 3aKOHOB
COXpPAaHEHMS] HUMIIYJbCa M MEXAHWYECKOW DHEPrUH, 3aKOHA BCEMUPHOIO
TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIUJIOBBIE IMPOLIECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble TonokeHUMsT MKT wu  3akoHbl MoJeKkyaspHOW (U3MKH U
TEPMOJMHAMUKHN  (CBA3b  JABJIEHUS MJACAIBHOTO Tra3a Cco CpelHen
KMHETUYECKOM DHEPrueil TEeIIOBOr0 JABMKEHUA M KOHIIEHTpAlMell ero
MOJIEKYJI, CBS3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEN KUHETUYECKOU
SHEpPruei TEIUIOBOIO IBHUIKEHMSI €r0 YacTHI, CBS3b JABJIEHUS HIACAJIbHOIO
raza ¢ KOHIICHTpAallMEd MOJIEKYJl W €ro TEMIEPATypoil, YypaBHEHHE
MenpneneeBa—Knamnelipona, TmepBbId  3aKOH  TEPMOJAWHAMHUKH, 3aKOH
COXpaHEHMsI DHEPrUM B TEIUIOBBIX MpOlleccax), MpPU 3TOM HCIOJIb30BaTh
MaTeMaTUYE€CKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUSA NMPUMEHUMOCTHU
ypaBHeHus1 MeneneeBa—Knanelipona;

aHAIM3UPOBATH U OOBICHATH DJEKTPUUECKUE SIBJICHUS, UCTIONb3YsI OCHOBHBIE
NOJIOKEHU WM 3aKOHBl  DJIGKTPOJAMHAMHUKH  (3aKOH  COXpaHEHUS
AJIEKTPUYECKOT O 3apsja, 3aKOH KyioHa, IIOTEHLIMATIbHOCTD
AJEKTPOCTATUYECKOTO I0JIs1, IPUHLIMII CYNIEPIIO3ULIUN IIEKTPUUECKUX IOJIEH,
IIPU OTOM YKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a Takxke
NPaKTUYECKU Ba)KHBIE COOTHOLIEHMS: 3aKOHBI OMa ISl yJacTKa Lenu U JJIs
3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jxoyma—JleHma, mnpaBuia
Kupxroda, 3akonsr @apanest aiis 3JeKTpoIn3a);

ONMHCHIBATh (HU3MYECKUE TIPOIECChl U SBICHUSA, HCIIOJIb3YS BEIUYUHBI:
IIEpEMELIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIAa U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHJIbI, JaBJICHUE, IOTCHUIHAIbHAS YHEPIUsl, KHHETUUYECKasl YHEPIus,
MEXaHW4YecKasi PHeprusi, padoTa CHUIIbI, IEHTPOCTPEMUTEIHHOE YCKOPEHHE,
CHJla TSDKECTH, CWila YOPYTrOCTH, CUJa TPEHUS, MOIIHOCTb, JSHEPrusd
B3aMMOJICHCTBUS Tela ¢ 3eMIIEN BONMHM3U €€ TTOBEPXHOCTH, SHEPTUS YIPYTOM
nedopMaliy IPY>KHHBI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIiepaTrypa
Tena, pabora B TEpMOAMHAMHUKE, BHYTPECHHSS OHEPrus HJIEATHLHOTO
OJIHOATOMHOI'0 Ta3a, paboTa UAEaIbHOIO Ta3a, OTHOCHUTENbHASl BJIAXKHOCTh
Bo3ayxa, KII/[ wmaeambHOTO TEIJIOBOrO JBUTATENs; SJICKTPUYECKOE ITOJE,
HaIpsHKEHHOCTh  AJIEKTPUYECKOTO TMOJIs, HANPSKEHHOCTH MOJISI TOYEHYHOTO
3apsja WM 3apsyKEHHOIO IIapa B BAKYyME UM B JUAJIEKTPUKE, MOTEHIIMAI
3JIEKTPOCTATUYECKOTO TIOJS, PAa3HOCTh MNOTEHUHUAIOB, 3JIEKTPOJABHKYIIAS
Cujla, Cwia TOKAa, HAIPSIKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOPa, CONIPOTUBIICHUE y4acTka uenu c
MOCJIEIOBATENIBHBIM KM MapajuIeIbHBIM COCIMHEHHEM PE3UCTOPOB, IHEPIrUsd
ANEKTPUYECKOTO MOJI KOHIEHCATOPA;



OOBSACHATh OCOOEHHOCTU MPOTEKAHUsI (PU3MUECKHUX SIBICHHUI: MEXaHHUYECKOE
JIBUKEHHUE, TEIUIOBOE JBUKEHHWE YACTHUIl BEILECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKOE€ IBHKEHHE, nU(Pdy3usi, UcapeHue, KUMeHUEe U KOHACHCcaIus,
IUIaBJI€HHE W KPHUCTAJUIM3alMs, HANpPaBICHHOCTh  TEIJIONEpeayH,
ANEKTpU3aLUsl TeJ, HKBUIOTEHUUAIBHOCTh IMOBEPXHOCTU 3aPSKEHHOTO
POBOJAHUKA;

IPOBOAUTH MCCJEIOBAHHE 3aBUCHUMOCTHU OJIHON (DPU3MYECKOM BEIUYHUHBI OT
IPYroi ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI, MIPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY,  (DUKCUpOBAaTh  Pe3yJbTaThl  MOJYYEHHOM  3aBUCUMOCTHU
¢u3nuecknux BEIWYMH B BHJE TIpapuKOB ¢ y4€TOM aOCOJIOTHBIX
NOTPEIIHOCTEN U3MEPEHUH, JellaTh BHIBOBI 10 pe3yJIbTaTaM MUCCIEeI0BaHNUS;
OPOBOAUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIUYUH, NPHU ITOM
BbIOMpATh ONTHUMAJbHBI METOA HW3MEPEHHMsI, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOAUTH OMBITHI MO MPOBEPKE MNPEJIOKEHHON THIOTE3bl: IJIAHUPOBAThH
AKCIIEPUMEHT, COOMpPATh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIH3UPOBATH
MOJIYYCHHBIE pe3yJabTaThl W JelaTh BBIBOJ O CTaTyce MPeIOKEHHOM
TUMOTE3bI;

coOIo1aTh MpaBujia 0€30MacHOro Tpy/Ja MpHU MPOBEICHUHM HCCIETOBAaHUN B
pamKax y4eOHOro HKCIEPHUMEHTA, IpaKTHKyMa " yueOHo-
UCCIIEZIOBATEIbCKOM M TPOEKTHOM JAESITENBHOCTH C HCHOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOI0 000py10BaHUS;

pemiate pacy€THbIE 3aaud C SBHO 33JaHHOW H HESBHO 3aJaHHOMN
(u3nyeckoll MOJENbI0: Ha OCHOBAaHMHU aHalIM3a YCJIOBHS OOOCHOBBIBATh
BBIOOp (PU3HUECKON MOJIeH, OTBEUAIOIIECH TPeOOBAaHUSAM 3a/1aud, IPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH UM MOCTYJIAThl (PU3UUYECKUX TEOPUH MpHU
UCMOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pEIIeHMs 3ajad, IPOBOAUTH
pacuéThl HA OCHOBAaHUU MMEIOLUXCS JaHHBIX, AHAJM3UPOBATh PE3yJIbTAaThl U
KOPPEKTUPOBATh METO/Ibl PELICHUS C YUIETOM MOJIYUEHHBIX PE3YJIbTATOB;
peliaTh KaueCTBEHHbIE 3a7auu, TpeOyIoIe NpUMEHEHUs 3HAaHUM U3 pa3HbIX
pa3zenioB Kypca (pU3MKH, a TaKKe MHTErpallii 3HaHUHN U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa: BBICTPAWBAaTh JIOTMYECKYH  LIETIOYKY
pacCyKIeHUN C ONOpOd Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBACHEHUS OCHOBHBIX
OPUHIUIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLECCOB;

INPUBOAMTD MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE
TEXHUKHU U TEXHOJIOTUl;

AQHAIM3UPOBATh M OLICHUBAThH IOCIEACTBHS OBITOBOM M NMPOM3BOJACTBEHHOMN
NEeSATENbHOCTH 4YEJIOBEKAa, CBS3aHHOM C (DU3MYECKUMHU NPOLECCaMH, C
MO3ULUN 3KOJIOTMYECKON O€30MacHOCTH, MPEACTABICHUN O PALMOHAJIBHOM



MPUPOAOIIONB30BAHNN, A TAaKXE Pa3yMHOM HCIONb30BAHUU JIOCTHIKEHUI
HAyK{ U TEXHOJOTUH JJIsl TaJbHEHIIEro pa3BUTHS YEI0BEUYECKOro O0IIECTBa;
MPUMEHATh pa3iudHble CIOCOObI paboThl ¢ HH(pOpManuen (U3NIECKOro
COlepKaHUsI €  MCIOJb30BAHUEM  COBPEMEHHBIX  MH(MOPMAILIMOHHBIX
TEXHOJOTUH, MPU ATOM MCHOJIB30BATh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, NEPepabOTKU U NPEIbSABICHUS Y4eOHOU U HAyYHO-
nomyJiasipHod  uMH(OpManuu, CTPYKTYPUPOBAaHHUS U HMHTEpIpETaluu
uHbOpMAaIMK, TOJIYYEHHOM M3 pa3IMYHbIX HCTOYHHMKOB, KPUTHUYECKHU
aHAJIN3UPOBATH MOJIy4aeMYI0 MH(POPMALUIO U OLEHUBATh €€ TOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha OCHOBE aHaju3a MCTOYHMKA
uHpOopMaLINH;

POSIBIIATH OpraHu3allOHHbIE u MO03HABATEJIbHBIC yYMEHUS
CaMOCTOSATEIILHOTO NMPUOOPETEHUsI HOBBIX 3HAHUM B IMPOIIECCE BBHIMOJIHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

pabotaTh B TpyIIE C HCHOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PaOOTy TPYIIbI, PALIMOHATIBHO PACTIPEACISITh ACSITEIBHOCTD B
HECTaHJAPTHBIX CHUTYyallusX, aJ€KBAaTHO OIEHUWBATh BKIJAJ KaXJAOro U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSBIATh MOTHBAIMIO K Oyaymied nmpodecCMOoHanbHON esATeIbHOCTH MO
CHELMATBHOCTAM (PU3UKO-TEXHHUYECKOTO IPOdUIIS.

K xoniy oOyuenust BI1 knacce nipeAMeTHbIE PE3yJIbTAThl Ha YIIIYOJIEHHOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (GU3UKU B YKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLUAIBHOM
U JTUYECKOW cdepax NesITeIHbHOCTH YeIoBeKa, POJib U MECTO (DM3UKH B
COBPEMEHHOM HAyYHOW KAPTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTUYECKOU
JESTENHHOCTH YENIOBEKa W JalbHEHIIEM HayYHO-TEXHUYECKOM pAa3BUTHUU,
3HAYCHUE OIHUCATEIIbHOW, CHCTEMATH3UPYIONMICH, OOBSICHUTEILHON W
MPOTHOCTUYECKOW (PYHKIIMHA (PU3MUECKON TEOopuH — DICKTPOJAMHAMUKH,
CHEIUANTbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3UKH, POJIb
¢usznueckorr Teopuu B (HOPMUPOBAHMHM TPEACTABICHUA O (HUIUIECKOU
KapTUHE MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIICHUI O MPUPOJIE;

pa3nuYaTh YCJIOBHS MPUMEHUMOCTU MojeNeld (GU3NIECKUX Tel U MPOIECCOB
(SBJICHMIA): OJHOPOAHOE DICKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHUYECKHWE KOJIeOaHUsI, MaTeMaTHYEeCKHU MAasTHUK, WACATbHBIN
NPYXUHHBIM MasTHUK, TADMOHUYECKUE BOJIHBI, MJICATHHBIA KOJI€OATEIbHBIHI
KOHTYp, TOHKas JIMH3a, MOJENIel aromMa, aTOMHOTO sipa M KBAaHTOBOWM
MOJIEITIN CBETa,;

pazniuyath yCiIoBUs (TpaHHIbl, 00JacTH) NPUMEHUMOCTH (DPUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMMN XapakTep (yHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI W 3aKOHBl 3JEKTPOJMHAMUKH U
CHeuanbHOW TEOPUH OTHOCUTENIBHOCTH (3aKOH COXPAaHEHHUS dJIEKTPUUECKOT O
3apsna, cuia Amnepa, cuia JlopeHua, 3aKOH 3JIEKTPOMarHMTHOM MHAYKIIUH,
npaBwio Jlenna, cBa3p DJIC caMOMHAYKIIMM B 3JEMEHTE 3IIEKTPUYECKON
HENU CO CKOPOCThIO HW3MEHEHHUS CHWJIbl TOKAa, MOCTYNAaThl CIEUUAIbHOM
TEOPUU OTHOCUTEIBHOCTH DUHIITEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE IMPOLIECCHl U SIBIICHUSA, HUCIOJIb3YS
MOJIOKEHHUS KBaHTOBOW (pu3uku (ypaBHeHUe DiHIITEMHA 1 portorddekra,
IEepBBIA M BTOPOM  IOCTynaTel  bopa, NpUHOMII  COOTHOLIEHUSA
HeomnpenenéHHocTed [elizenOepra, 3aKOHBI COXPAHEHMs 3apsA/IOBOTO U
MacCOBOT'0 YHCEJl U DHEPTruu B SJAEPHBIX PEaKUUAX, 3aKOH PaIMOAKTHUBHOTO
pacmnajna);

ONMKCHIBaTh (HU3UUECKHUE NPOLECChl M SBJICHHUSA, HCIOJIb3YsS BEJIUYUHBI:
HANpPsDKEHHOCTh  AJIEKTPUUYECKOTO TMOJIsl, MOTEHIUAN 3JIEKTPOCTATUYECKOIrO
MoJisl, Pa3HOCTh TOTEHIMAJIOB, DJEKTPOJABIDKYIIAS CHJIA, HHIYKLIHUS
MarHUTHOTO TOJSi, MAarHUTHBIM TOTOK, cuia Amrepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIAS CHJIA CAMOWHIYKIIMU, OJHEPrusi MarHUTHOTO TOJs
POBOJAHUKA C TOKOM, PEISTUBUCTCKUI UMIYJbC, TOJHAS SHEPTHUS, SHEPTHUS
MIOKOSI CBOOOTHOM YaCTHIIbI, SJHEPTUSI U UMIYJbC (OTOHA, MACCOBOE UUCIIO U
3apsia SIApa, SHEPTUs CBSI3HU SIIpa;

OOBSCHSTD O0COOEHHOCTH MIPOTEKAHUS buznueckux SIBJICHUM
AIIEKTPOMArHuTHas WMHIAYKIUS, CaMOMHAYKIIMS, pe30HaHC, WHTepepeHIIns
BOJIH, Judpakuus, [AUCIEpCUs, TOJHOE BHYTpPEHHEE  OTpakKeHHE,
dboToanekTpuueckuii d3hdext (pororddekt), anpda- u O6eTa-pacmansl AaEp,
ramMma-usiaydeHue sjep, pu3ndeckrue MPUHIUIBI CIIEKTPAJIbHOTO aHalu3a U
paboTHI J1a3epa;

ONpENENATh HAINPABICHUE HWHIYKIMU MarHUTHOTO IMOJS MPOBOJHUKA C
TOKOM, CUJibl Amriepa u cuibl JlopeHua;

CTPOUTH U300pa)keHHe, CO3/1aBaeMO€e IJIOCKUM 3€pKajioM, TOHKOM JUH30i, 1
pPacCUUTBIBATh €T0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMUYECKHE IIOHSATHS, TEOPUU H
3aKOHBI JIJIS1 aHAJIW3a U O0BSICHEHUS (PU3UUECKHUX MPOLECCOB, MPOUCXOIALINX
B 3BE31aX, B 3BE3JHBIX CHUCTEMAX, B MEXIaJaKTUYECKOH Cpene; IBHKECHHUS
HeOECHBIX TeJI, DBOIIOINH 3BE3/] U BceneHHoii;

OPOBOJUTh  MCCIEJAOBAaHUE 3aBUCUMOCTEH  (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM  NIPSIMBIX HU3MEPEHMI, MNpHU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY,  (DMKCUpOBAaTh  pe3ysbTaTbl  IOJYYEHHOH  3aBUCHMOCTH
bu3MYecKUX BEJIMYMH B BHUAE TIpapuUKOB C Yy4ETOM aOCOIIOTHBIX
MOTPELIHOCTEN U3MEPEHUM, J1eNaTh BBIBOJbI 10 PE3YJIbTaTaM HCCIEJOBaHUS;
IIPOBOJUTh KOCBEHHBIE W3MEPEHHsS] (PU3MYECKHX BEJIWYUH, IPHU 3TOM
BbIOMpATh ONTHUMAJbHBI METOJ HW3MEPEHHMsI, OLEHUBATh aOCOJIOTHBIE U
OTHOCUTEJbHBIE MOIPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;



MPOBOJIUThH OMBITHl MO MPOBEPKE MPEHJIOKEHHOW THUIIOTE3bl: TUIAHUPOBATH
AKCHEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, AHAJIM3UPOBATH
MOJIy4YEHHbIE pPE3ylbTaThl M JieJIaThb BBIBOJ O CTaTyce MPeII0KeHHOM
TUTIOTE3bI;

OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
co0JIro1aTh MpaBuiia 6€30MaCHOT0 TPYJa MpU MPOBEJACHUU HUCCIICIOBAHUN B
paMKax y4eOHOro DKCIEPUMEHTA, IpaKkTUKyMa u y4eOHO-
VICCIIEIOBATEIILCKON U INPOEKTHOM JEATENIbBHOCTU C  UCIIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaHHS;

pemars pacu€THble 3aJayd C SBHO 33aJaHHOM W HESABHO 3aJaHHOU
¢u3nueckol MOJENbI0: HAa OCHOBAHMM aHalM3a YCIOBUS BbIOMpATH
dbuzuyeckue MoOJeNM, OTBeYarolue TpeOOBaHUSIM 3aJaud, NPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3UYECKUX TCOPUM NP
UCIIOJIb30BAaHUM MATeMaTUYECKUX METOJOB pelIeHUs 3ajaad, MNPOBOJIUTH
pacuy€Thl HA OCHOBAHUM MMEIOITUXCS TaHHBIX, aHAJTU3UPOBATH PE3YyJIbTAThl U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOJYUYCHHBIX PE3YIbTATOB;
peliaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIINE MPUMEHEHUS 3HAHUN U3 pa3HbIX
pasnenoB Kypca GU3UKH, a TAK)KEe MHTETPALMK 3HAHUUN U3 IPYTUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O0  IIMKJAa: BBICTPAWMBAaTh JIOTUYECKYH)  IICTIOYKY
pacCy>KJIeHUN ¢ ONoOpod Ha U3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JJII  OOBSICHEHHS OCHOBHBIX
PUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOJUTH MIPUMEPHI BKJIA/Ia POCCUMCKUX H 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAM3UPOBATh M OIICHUBAThH IOCIEICTBHUS OBITOBOM W MPOM3BOACTBEHHOM
NESTEIHbHOCTH YEJIOBEeKa, CBS3aHHOM C (U3MYECKUMHU TpOlLecCaMu, C
MO3UIUN DKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUNA O pPalMOHATHLHOM
IPUPOJONOJIB30BAHUM, & TAaKK€ Pa3yMHOM MCIOJIb30BAHUHN JOCTUKEHUM
HAyKU U TEXHOJIOTUM JIJIsl JaJbHEUILEr0 pa3BUTHSI YEJIOBEUECKOT0 O0IIECTBA;
NPUMEHSTh PA3IMYHBIE CHOCOOBI pabOTHl ¢ WHpOpPMAIHe (U3NIECKOro
COoIepKaHUsI C  HCIOJb30BAaHUEM  COBPEMEHHBIX  MH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TPU OTOM HCIOIB30BATh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU JJIA MOUCKa, epepadOTKU U MPEeAbsIBICHUS YUeOHOW U HAYYHO-
nomyJsipHOW  WH(OpMAIMK,  CTPYKTYPUPOBAHHMS W  HHTEPIPETAINU
uHGOpMAINK, TOTYYEHHONM W3 PAa3IMYHBIX HWCTOYHHKOB, KPUTHYECKHU
aHAJM3UPOBATH MOJy4aeMyI0 MH(POPMAIMIO U OLIEHUBATh €€ I0CTOBEPHOCTH
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUW, TaK U HA OCHOBE aHAJIM3a MCTOYHHUKA
uH(popManuy;



e TMPOSIBIATH OpraHu3alMOHHbIE U MMO3HABATEIIbHBIE yYMEHUS
CaMOCTOSATEJILHOTO NMPUOOPETEHUsI HOBBIX 3HAHUM B IMPOLIECCE BBHIMOJIHEHUS
MIPOEKTHBIX U YUYEOHO-UCCIIEA0BATENBCKUX padoT;

e paboTaTh B TIpylIe C HCHOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy IPYIIbI, PALMOHAIBLHO PACHPEEIATh AEATEIbHOCTh B
HECTaHAAPTHBIX CHUTYyallMUsX, AaJ€KBAaTHO OLEHUBATh BKIAJ KaXJAOro U3
YYaCTHUKOB IPYIIbI B PEIICHHE paCCMaTpUBAaEMOM IPOOIEMBI;

e TMPOSIBISITH MOTUBALMIO K Oynymieil npodeccuoHaJbHOM NESITeTbHOCTH IO
CIENUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbHIE)

n/n NPOrpamMMbl Beero Konrtpoabnbie | IIpakTHyeckue | ofpasoBareabHbIe pecypchbl
padoTsbI padoThI
Pa3zaen 1.HAYUHBIV METO/I ITIO3HAHUS ITPUPO/IbI
11 Hayunb1ii MeTo1 mo3HaHUSI TPUPOIBI 6 https://resh.edu.ru/subject/lesson/5894/start/90071/
Hroro mo pazueny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10 https://resh.edu.ru/subject/lesson/4717/start/
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1
Htoro mo pazneny 35
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
https://resh.edu.ru/subject/lesson/4722/start/47800/
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
https://resh.edu.ru/subject/lesson/6291/start/15491/
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 https://resh.edu.ru/subject/lesson/5898/start/15462/



https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/5898/start/15462/

https://resh.edu.ru/subject/lesson/4723/start/15578/

https://resh.edu.ru/subject/lesson/3763/start/160222/

Arperartnble cocTosiHU BelecTBa. da3oBbie

3.3 14 https://resh.edu.ru/subject/lesson/4740/start/15520/
IIEPEXO bl
Hroro mo paznmeny 49
Pa3znea 4.9JIEKTPOJIUHAMHUKA
4.1 DIEeKTPUYECKOE T0JIe 24 https://resh.edu.ru/subject/lesson/6293/start/160282/
4.2 [TocTosTHHBIN SEKTPUUECKUAN TOK 24 https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6294/start/49445/
4.3 Toxu B pa3IuyHBIX Cpenax 6
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/
Hroro no pazaeny 54
Paznen 5.0U3NUYECKUN IPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Htoro mo pazneny 16
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6295/start/15636/

11 KVIACC

Ne i/t

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LI (PPOBbIE)

NPOrpamMMbl Beero Kourpouabusbie | IIpakTudeckne | ofpaszoBarelibHbIE pecypehbl
padoThI padoThI
Paznen 1.9JIEKTPOJIMHAMUKA
11 MarunuTtHoe 1oJie 14 https://resh.edu.ru/subject/lesson/5902/start/8703/
1.2 DNeKTpOMarHuTHAs MHAYKLNS 13 1 https://resh.edu.ru/subject/lesson/4908/start/96375/
Hroro mo pazgeny 27
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexaunueckue KojieOaHus 10 https://resh.edu.ru/subject/lesson/4907/start/78497/
2.2 DneKTpOMarHuTHBIE KOJICOaHUs 15 https://resh.edu.ru/subject/lesson/5903/start/46945/
- MexXaHHYecKHe H HIeKTPOMATHUTHBIE 10 . https://resh.edu.ru/subject/lesson/3806/start/46748/
BOJIHBI https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
2.4 OnTuka 25 1
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
Hroro no paszneny 60

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/

3.1 OcnoBer CTO 5 https://resh.edu.ru/subject/lesson/5907/start/48231/
Uroro no pazgeny 5)
Paznen 4 KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOMH gyanu3m 15
https://resh.edu.ru/subject/lesson/3910/start/48347/
4.2 ®wusnka atoma 5
https://resh.edu.ru/subject/lesson/4918/start/48463/
43 DH3MKA ATOMHOTO IPa H ; https://resh.edu.ru/subject/lesson/5845/start/151635/
SJICMCHTApHBIX 9aCTHIL https://resh.edu.ru/subject/lesson/4918/start/48463/
Hroro mo pazueny 25

Pa3nea S.OJIEMEHTBI ACTPOHOMUU N ACTPODPU3UKHA

https://resh.edu.ru/subject/lesson/5909/start/48492/

https://resh.edu.ru/subject/lesson/3918/start/48521/

https://resh.edu.ru/subject/lesson/4936/start/151726/

5.1 DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
Utoro no pazneny 12
Pa3znen 6.PU3UUYECKHHA TPAKTUKYM
6.1 Ou3nyecKuil MPaKTUKYM 16 16
Hroro no paszneny 16



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/

Pa3znea 7.0bOBIIAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001IeHNAE
MPEIMETHOTO COJCPKAHUS U OTIBITa

7.1 NEeSTEHLHOCTH, MPUOOPETEHHOTO TIPU 15
u3ydeHuu Kypea ¢pusuku 10 — 11
KJIaCCOB
Uroro no pazaeny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME
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