roCyJlapCcTBEHHOE OroKeTHOE 001Ie00pa3oBaTenbHOe yupexkaeHue Camapckoii 006macTu
cpenHsisi ooeoOpa3zoBarenbHas mkoja «O0pa3zoBarenbHbId 1eHTP «HOXHBINA TOPOI»
noc. [TpunopoxxHblii MyHHULIMTIANBHOTO paiioHa Bomxckuii Camapckoii obiactu

«ITPOBEPEHO»
3amecturens aupekropa no YBP
/ A.E. YcrenemoBa

«31» aBrycra 2023r.

HawnmenoBanue
npeaMera
YpoBeHns, Kitace

KonmuecTBo yacoB 1o
yueOHOMY IUIaHy

- B HEJICIIIO

- BTOJ

IIporpamma

VYueOHukK

«PACCMOTPEHO»
Ha 3ace1aHuu Kadeapsl

«YTBEPXIAIO»
Hupexrop I'bOY COI «OL]
«}OxnbI1i ropo» noc. [TpuaopoxkHbIi
/ B.M. Kuibaromkus

npuka3 Ne 1236-y ot 31.08.2023r.

PABOYASA ITPOTPAMMA
®usuka (yriryoaéHHbIA ypOBEHb)

Cpennee obmiee oopazoBanue, 10-11 kimaccer

10 xnacc 11 xnacc
5 gaca 5 gaca
170 gacoB 170 yacos

Cocrasnena B cootBeTcTBUM ¢ DenepanbHOl pabouell mporpaMmoit
cpenHero odmiero oopazoBanus Mo yueOHomy npeamety «Dusmkar
(yrnyonéunblit ypoBeHb) (nmpeameTHas 001acts «EcTecTBEHHO-
Hay4HbIE TIPEIMETHI»)
®usuka. Mexanuka, 10 kimace/ Makuies I'.A., Cunaskos A.3.,
OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBemienner»

®dusuka. MonekynspHas ¢usuka. Tepmonnnamuka, 10 kmacc/
Msikuies I'.5., CunsakoB A.3., O01IECTBO ¢ OTpaHHYEHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinoHepHoe 0011eCTBO
«M3parenscTtBO «lIpocBerienne»

®dwusuka. OnextpoanHamuka, 10-11 knaccesl/ Mskumes I'.5., Cunskos
A.3., O0111ecTBO € OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODA»;
AxktmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

C€CTCCTBECHHO-HAYYHOI'O IUKJIa

PykoBogurens

/ T.C. SIxkumoBa/
ITporoxoin Nel ot 28 aBrycra 2023 r.

C=RU, O=I'BOY COL «OL|
«HOXHbIN ropog» noc.
MpnOoopOXHbINA,
CN=KunbgtowknH B.M.,
E=ugsch@samara.edu.ru
00df320ac216521497
2024.01.29 12:36:47+04'00'
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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIECAOBATEIIbHOCTh U3YYEHHSI TEM U Pa3JelioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpPEICTaBICHNUE O LIENAX, COAEP)KaHUM, oOIIel cTparerud oOy4eHMs, BOCHUTAHUSA M PAa3BUTUA
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npo¢eCCHOHATBLHON OPHEHTAIMM, HAlpaBJIEHO Ha CO3JIaHUE YCIOBHM JUIsl NMPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo Qusmuke OmpenensioTcs IUIaHUPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEAMETHBIM pe3yibTaTaM OOydaroluXcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEJHEro 0011ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriayOJI€HHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUWUTENeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEPKaHUS Kypca.

®du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KA4eCTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBICHUN, U3y4aeMBbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOCa, MOJYYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIIOJIHEHUH UMH YUeOHBIX UCCIIEI0OBaHUM.



B ocHOBy kypca (u3uKH Ha YPOBHE CpeIHEro oOIIero oOpa30BaHMs TOJOXKEH Pl UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'YMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hanpasiennocmu. Kypc ¢Gusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOGn€HHOro YpoBHS — 3TO CHUCTEMa CaMOCTOSITENbHOIO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anui GU3NYecKoro npakTukyma. B mepBoM ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Mpoliecce U3yueHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucremMa yueHHUECKOTO IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH MNpSIMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI pacyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SIBJISIFOTCS 3alaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil Moient Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuasbHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKU TOJDKHO OBITh HEOOX0AUMOE JTAd0PaTOpHOE 000PYIOBAHUE ISl BHITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECIEUUBACT IMMOCTAHOBKY IEPEUYHCIICHHBIX B IPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOecreyrBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SBJICHUS C HMCHOJIH30BAHWEM (PH3MUECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS NPAKTHUYECKUX PELICHUH B TIOBCEIHEBHOM KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (U3UYECKHX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnéHHBIA YpOBEHb H3YYEHHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTaNbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHUS U METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOTO TOKa IPU IOMOIIM
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCcTBO ¢ HuppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JBMKeHHEe. OTHOCUTENBHOCTh MEXaHM4Yeckoro JBuxeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, MX MPOEKIMU HAa OCH CHCTeMbI KoopAuHAT. Cllo)KeHHE MepeMeleHui u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobOogHoe majzeHue. YckopeHue cBOOOAHOTO majeHus. J[BrkeHue Tena, OpOIIEeHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHOM TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m gactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps/0B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne MBHKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe NyTel, TPACKTOPHI, CKOPOCTEN JIBUKEHHUS OJJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne nBMKEHUS Teja, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cunia conpoTUBIEHUS MpU ABMKCHUU Tella B JKUJIKOCTU WIM Trasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEIECHUEM MACChI Tea
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEITUYHHE YII0BOr0 KO3 (dUIlMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelibHOE JBM)KEHUE TBEPIIOTO Tena.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaIbHbIX TOYEeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnumanbHas sHeprus. IlorennumanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
napa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKOpocTb. TpeThsi KOCMHUUYECKask CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHune 3Hepruu Teja Mpu COBEPILIEHUN PabOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne umiyinca Tesna o TOpMO3HOMY ITYTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3MepeHne KHHETUYECKOM 3HEPT U Tella IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUull.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE O3TUX Mozened. Macca u pasmepbl Moiekyn (atomoB). KommuectBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHle HU30MpPOIECCOB: 30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3bp  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAUYCHUS BEJIWYMH, OMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—Knaneiipona 1 BbIpaXX€HUE ISl BHYTPEHHEW SHEPIrUH. Y CIOBUS NMPUMEHUMOCTH
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOauHaMUKe. Beruncienue padoTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YaenbHas W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO NEpPEAATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIOIb30BaHUsI TEIUIOBBIX JBUrarenei. TeruioBoe 3arpsi3HeHUe
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u kKoHAeHcalus. Vcnapenue wu KkumeHue. YenbHas TeIUIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoOro Tena. Pactskenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEXo/ax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE TMPOIECCHhl: JKUIKHE KPHUCTAILIBI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH IVIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Nzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKHA U MOJYHPOBOJHUKH. ODJIEMEHTAPHBIN 3IEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsoKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJIE M PA3HOCTH TMOTEHUHUANIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsKEHHON OECKOHEUHOM IIIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuuecKas IpOHUIAEMOCTD BEILECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JBr>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUECKOM TIOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHLIMI ACHCTBUS AIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TMPH  MOCIEAO0BATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJig y4acTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M TUIOMIAU IOMEPEYHOr0 CEYCHHS. YJEIbHOE COMPOTUBIICHHE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONTHOCTh JEKTPUUYECKOTO TOKA. TerioBast MOIIHOCTh, BbIIENsI€Mast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHu4yeckne yCTPOMCTBA W TEXHOJIOTMYECKHE TPOIECChl: aMIepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, ILIOIIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeHEHUsT NCTOYHUKOB ToKa, DJ[C Gartapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnekTpuueckuii TOk B ra3ax. CaMOCTOSTENIbHBIH U HECAMOCTOSATEIBHBIN pa3psl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3ndeckux BeauuuH. OIEHKa  TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (U3HMUECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
pasznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIA00OpaTOpHBIC padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie noHAmMUA, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SBICHUS B )KHUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUECKUE CBOMCTBA METAJUIOB, AJICKTPOJIUTHUYECKAS
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoObpa3oBaHue ABUKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHus, MmapoBas TypOWHa, OBITOBOH XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaJTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTYIIKHM M KPYrOBOT'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BeuecTse. eppoMarHeTUKH, apa- U IMaMarHeTUKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KapruHa nAMHHMH MHAYKIMM MarHuTHOIO IIOJIA IIOJIOCOBOTO M MOAKOBOOOPAa3HOIoO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHMKE, IBUKYILEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (METHO) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne MHAYKIMHA BUXPEBOTO MarHUTHOT'O TOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KuHemaTMueckoe M AMHAMHYECKOE  OMUCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanusi Ha BUJ] pe30HAHCHOW KpUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJEOAHUNH HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOAHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3IudHON (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneansubiii Tpancdopmatop. [Ipon3BoacTBo, nepegada U moTpeOIeHHE AIIEKTPUIECKOM
SHEPTUH.



DKOJIOTUYECKUE PHUCKU NPU NPOM3BOACTBE JIIEKTpOdHEpruu. KynbTypa uCHoOab30BaHUsA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOIr0 TOKA, JINHUU JJIEKTpOoIlepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopnenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCeTpoicTBO U PUHIIKIL ACHCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroeHnue 31eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUIACHU. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHunn 1 1udpakiinu MEXaHUYECKHX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamoninHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOPOAHOM cpene. JIlyu cera. Toueunsblit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIM MOKa3aTenb mnpenomiieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi nojaHoro BHyTPEHHEr0 OTPaKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTelsl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [Ipumeps! kitaccuyeckx MHTEpPEPEeHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: OYKH, JyIa, IEpUCKOII,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BeTOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomoi, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTepGEpEHINH Ja3ePHOTO U3TYICHUS Ha IBYX MIEIAX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIyYeHHE aOCONIOTHO YEPHOTO Tejia). 3aKOoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonubel ae bpoitnsa. Jlniuna BonHbl ne bpoiisis 1 pazMepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAsi Oarapes, CBeTOANOI.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmuKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [itanerapras Mmoaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHI: CHEKTPAJIbHBIM aHaIn3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens sigpa [eiizenOepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NIydeHUs. BiausiHue paainoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCMEKThl Pa3BUTHUS  SIEPHOM
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTAIbHBIE B3auMOAEHCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBieHue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TéMHas MaTepus U TEMHas SYHEPTUSL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. IlpukiagHoe ©  MHPOBO33PEHUECKOE  3HAYCHUE
actpoHomMud. [IpUMEHHUMOCTh 3aKOHOB (GU3WMKU Ui OOBSCHEHUS NPUPOABI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I1OCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [lyts — Hama [Manaktuka. [Tonoxxenue n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! n3MepeHus: (PU3NYECKUX BEJIHUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  H3MepeHud  ¢usnueckux BenuuuH. OlleHKa TpaHull
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYEeCKUH IKCIIEPUMEHT, Ta00paTOPHBIE padOThI, TPAKTUKYM).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHEIUAIBHON TEOPHUH OTHOCHUTENIbHOCTWY», «KBaHTOBasg Qu3uka», «IIeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMAaTU3HPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie noHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMsl ypaBHeHUH. Tpuronomerpudeckue GyHKIMH: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OIPEIEICHNE TUIOIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonozua: >nektpudeckue SBICHHUS B KUBOM MpUpoae, KoseOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIC)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: npuMeHEeHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoH, CBU-neus,
yIbTPa3ByKOBasi IHMArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITIPOIPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHIA JIMUHOCTHBLIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rpakIaHCKOr0 BOCIUTAHMSA .

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIINTAHUSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHMS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEro.

ICTETHYECKOr0 BOCIIMTAHUS:

® OCTETHYECKOE OTHONICHWE K MHUpY, BKJIIOYash JCTETUKY HAay4dHOTO TBOpPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEPIATh OCO3HAHHBIN BbIOOp Oyymiei
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKON KYIbTYphl, OCO3HAHHE TJOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJOTHYECKON HaNpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'O ITO3HAHMUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
UH/IWBUIYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPENEIATh LEIH ACSITEIBHOCTH, 33/1aBATh IIAPAMETPhl U KPUTEPHUH UX JOCTUKEHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBarenLCcKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEIICHUS 3a7a4 (PU3NYCCKOT0 COJCPKAHUS, MPUMEHEHUIO Pa3IMIHbIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUTaTh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIIeHUS 3aJaud pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI U 3a7la4u, JOIMYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH()OPMAIIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBHUYaIbHON paboThI;
BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JAECHUCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIAJa M KaXJOT0 yYacTHHKA KOMaHAbl B OOIIMMH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATETIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJ]ay, IUIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacCIIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHM,

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIMIHMHA B 00JacTH (QHU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHECTO 061_]_[61"0 O6pa3OBaHI/I$I y 06y11aroLuch;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'IbHBII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJCTHb HANpaBIICHUS Pa3BUTHS COOCTBEHHOW AIMOIMOHAIBHOW C(epsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOMICH CTPEMJICHHE K JAOCTIDKECHHIO NN U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

[MPEAMETHBIE PE3VYJIBTATHI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeNIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOM HAay4YHOH KapTHUHE MHDa, 3HAYCHUE OMUCATEIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPHUH — MEXAHHMKH, MOJIEKYJISPHOW (PU3MKM M TEPMOJMHAMMKH, POJb (prusnyeckon
TEOpHH B ((OPMUPOBAHUU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;



pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojened (U3MYecKHMX Tel M IPOLECCOB
(s1B7ICHU): MHEpIIMATIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE NajaeHue, abCONIOTHO ympyras
nedopmanusi, abCONIOTHO YIPYyroe u abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACalbHbIM ra3, TOUYEUHBIH
3apsJl, OTHOPOJHOE JIEKTPUUYECKOE T0JIE;

pa3iauyath ycioBHUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMi xapakTep (YyHAAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHUYECKHE TPOIECCHl M SIBJICHHUSA, HUCIOIb3Ys
OCHOBHBIE IIOJIOXKEHHMSI WU 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (POpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JIBMKEHUS, MPeoOpa3zoBaHUS
lanunes nns  CKOPOCTM M NepeMElIeHus, 3akoHbl  HblOTOHA, NpUHLUI
OTHOCHUTENIbHOCTU ['anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbl COXpPaHEHUs
UMIyJbCA M MEXaHWYECKOW DSHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKON DSHEpPIruM, YCJIOBHS paBHOBeCUs TBEPAOTO Teja), IMpU ITOM
UCIIOJIb30BaTh ~ MAaT€MAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBUS
MPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB: Ipeobpa3zoBanuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCAa U MEXaHUUECKON SHEPruu, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

AQHAIN3UPOBATh U OOBSACHATH TEIIOBBIE IPOLECCHl U SIBJICHHUS, UCIOJIb3Ysl OCHOBHbBIE
nonoxenns MKT u 3aKoHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJI€aJIbHOTO ra3a co CpeIHe KNHETUYECKON SHEPIUeil TEIIOBOIO JBUKEHUS
U KOHLEHTpauued ero MoJIeKyJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpeIHEH
KMHETUYECKOW DHEprued TEIIOBOro JBMJKEHUS €ro 4YacTHLl, CBfA3b JIaBJICHUS
UJCANBHOTO Tra3a € KOHIEHTpaluell MOJEeKyJl U €ro TeMmIepaTypol, ypaBHEHHE
MenneneeBa—Kuamnelipona, mepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
SHEPTUU B TEIUIOBBIX IMpOLeccax), IpU H3TOM HCMOJIb30BaTh MaTeMaTHYecKoe
BBIpaKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTU ypaBHEHHs MeHJeneeBa—
Knaneiipona;

QHAIN3UPOBATh M OOBACHATH JJIEKTPUUECKHE SBIICHUS, MCIONb3ys OCHOBHbBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXPAaHEHMs JIEKTPUUECKOro 3apsia,
3akoH  KynoHa, NOTEHIMANBHOCTH  JJIEKTPOCTATHUECKOTO  IOJSA,  IPHHIMII
CYNEPHO3UINH 3JIEKTPUUECKUX IOJIEH, TPU ITOM yKa3blBas YCJIOBUS MPUMEHHUMOCTH
3akoHa KymoHa, a TakXke NpakTUYECKH BaKHbIE COOTHOILIEHUs: 3akoHbl Oma ams
y4acTKa LEenu U IS 3aMKHYTON JIEKTPUYECKON 1ienH, 3akoH J[xoyns—JIenna, npasuna
Kupxroda, 3akonsl @apanes A 3JIeKTPOIu3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpEMEIlEHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMaJIbHasl JHEPrus, KWHETHUYeCKas SHEeprus, MeXaHudeckas dSHeprus, paborta
CUJIBI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHUJla TSXKECTH, CWJIa YIPYrocTd, Cuiia
TPEHUs1, MOIIHOCTb, YHEPIUs B3aUMOIECUCTBHS Tea ¢ 3eMiEil BOIM3U €€ MOBEPXHOCTH,
BHEprus ynpyro paedopMamuu MTpPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs
Temmneparypa Tena, paboTra B TEpMOJIMHAMUKE, BHYTPEHHSS SHEPrus HJI€albHOIO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJ[ uneanbHOro TEMJIOBOIO JBHUraTelis; JJIEKTPUYECKOE I10JI€, HANpSKEHHOCTh



JNEKTPUYECKOTO TOJs1, HANPSHDKEHHOCTh IMOJIS TOYEUHOIO 3apsAia WIH 3apsHKECHHOIO
11apa B BaKyyM€ U B JUAJIEKTPUKE, OTEHLUAN 3JIEKTPOCTATUUECKOTO MO, pa3HOCTh
NIOTEHLIMAJIOB, JIEKTPOABIDKYILAs CHUJla, CUJIa TOKA, HAIpPSHKEHHE, MOILHOCTb TOKA,
JNEKTPUYECKasl EMKOCTh IIJIOCKOIO KOHAEHCATOpa, CONPOTHBIICHHE Y4YacTKa LENU C
IOCIIEAOBATENbHBIM M NAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

OOBSICHATE OCOOEHHOCTH INPOTEKaHWs (PU3MUYECKUX SBJICHUH: MEXaHMYECKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHUE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hs, HCIapeHHe, KUIIEHUE U KOHJIeHCalus, TUIaBJIeHNe
U KpUCTAJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
AKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT IPYroM c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpPOBATh pPE3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKUX BEJIUYMH, NPU ITOM BBIOUpATh
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHbIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH  OIBITHl [0 IPOBEPKE MPEIIOKEHHOW TUIOTE3bl:  IIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  ASKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  aHaJIM3UpOBATh
MOJIyYEHHBIE PE3YJIbTAThl U J€JaTh BBIBOJ O CTATYCE MPEAJIOKEHHOMN TMIIOTE3bl;
coOnroaarh mpaBuiaa 0e30MacHOrO TpyJda IpU MPOBEIECHUU HCCIIEJOBAaHMNM B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW U NPOEKTHON
JEeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M JIaOOPATOPHOIO
000pyI0BaHNS;

pewmiath pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (uznueckon
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKON
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3a7aud, HIPUMEHATh (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJM3UpOBaTh peE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3J/ieioB
Kypca (M3MKH, a TaKKe MHTErpallMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'O IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PAcCCYKICHHM C OIMOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TIOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOMN
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMM TIpolleccaMu, C TMO3HMIMN
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpEICTaBICHUM 0 paloHaIbHOM



IIPUPOJONOIB30BaHNN, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU [OCTHIKCHUN HAYKH H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATH pa3IMyHble CIIOCO0BI PadOThl ¢ HHpOopManUel (U3NIECKOTO COAEPKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHHA, TpPH  STOM
UCMOJb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHbIE  TEXHOJIOTMM  JUId  IIOUCKA,
nepepadoTKH M NpeAbsBICHHUA Y4eOHOW M HAay4HO-NOMYJISApHOW HHMOpMaIUH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 PazIHYHBIX
HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIY4aeMyl0 HHPOPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILIMXCS 3HAHUM, TaK M Ha OCHOBE AaHAIU3a
UCTOYHUKA HHPOpMaLUY;

IPOSBIATh OPraHW3ALMOHHBIE M IIO3HABATCIIBHBIE YMEHHS CaMOCTOSITEIIBHOTO
OpUOOpETEHUs] HOBBIX 3HAHUM B IPOLIECCE BBIMOIHEHUS IPOEKTHBIX MU Yy4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B IpyIIe C HCIOJIHEHUEM pa3IMYHbIX COLHUAIBHBIX POJEH, MJIaHUPOBATH
paboTy TIpymmbl, palUOHAIbHO PACHPENEISATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalUsAX, aI€KBaTHO OLICHUBATh BKJIAJl KAXJOr0 U3 YYACTHUKOB I'PYIIIbI B PEILICHUE
paccmaTpuBaeMoi NpoOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHELUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh POJb (U3UKKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ATHYECKOU cdepax IesTeIbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA U
JalbHEHIIEM  HAy4YHO-TEXHUYECKOM  Pa3BUTHH, 3HAUEHHE  OIMUCATEJIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUM — DIJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOW
bu3uku, posnb Gu3MUecKoi Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTUHE MHUpPA, MECTO (u3MyecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NMPEJICTABICHUN O IPUPOJE;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sBIEHUI):  OAHOPOJHOE DJEKTPUUECKOE W OJHOPOJHOE MAarHWTHOE  IOJ,
rapMOHHYECKHE KoJieOaHMs, MAaTeMaTU4YEeCKUI MasTHUK, WACAJbHBIM MPY>KUHHBIN
MasiTHUK, TapMOHMUYECKHE BOJIHBI, UACATbHbIN KOJeOaTeNbHbIM KOHTYp, TOHKAs JINH3A,
MOJIEJIel aTOMa, aTOMHOI'O A/Ipa ¥ KBAHTOBOW MOJEIIN CBETA;

pasnnyath YCJIOBUS (TpaHMIbI, OO0NAacTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCIOJIb3Ys
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEopuun
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs SJIEKTPHUUECKOro 3apsia, cuia AmIiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMarHMTHOM MHAYKIMM, npasuiao Jlenma, cBs3zp JOC
CaMOMHAYKIIMU B JJIEMEHTE JJIEKTPUYECKOW LEMH CO CKOPOCTBK) M3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThl CHEHaTIbHON TEOPUN OTHOCUTENBLHOCTH DUHILTEHA);



AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHHUS, HCTIONB3YS MTOTOXKCHHS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 doTod(Pderra, mepBelii U BTOPOU
nocTysatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3eHOepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOI'O YMCENl U SHEPIUU B SIIEPHBIX PEAKLMSIX, 3aKOH
pPaZo0aKTUBHOIO pacmaja);

OIUCHIBATH (PU3MUYECKHUE MPOLIECCH U SIBJICHHS, UCIIOIb3Ys BEIMUUHBI: HANPSHKEHHOCTH
JNEKTPUYECKOTO  MOJIA, TMOTEHIMal  3JEKTPOCTATHYECKOro  MOjs,  Pa3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIA, WHIYKIUS MAarHUTHOTO IIOJI, MAarHUTHBIN
IIOTOK, cuia AMIiepa, MHIYKTUBHOCTb, 3JIEKTPOJBMIKYILAs CHJIAa CAaMOMHAYKIIHH,
SHEPrusi MarHUTHOTO IOJISl IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJIbC, NOJHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA[ SApa, SHEPTUS CBA3M s1/Ipa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIs BOIH, TUpaKIus, TUCHepCus,
MOJTHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuil apdekr (dhororddekr), anbda-
u Oera-pacmanel  siAep, TaMMa-H3IIydeHHE  siaep, (U3MYECKHe  MPHHIUIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OIpEAEATh HANpPaBJIE€HUE WHJIYKIUU MArHUTHOIO MOJI IMPOBOJAHMKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ TIUIOCKUM 3€pKajoM, TOHKOW JHMH30H, H
pPacCUUTHIBATh €r0 XapaKTePUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIATAIOINEe ACTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI IS
aHaiM3a W OOBSACHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOAAIIMX B 3BE3MAX, B
3BE3HBIX CHCTEMAax, B MEKIaJaKTHUYECKOW Cpeae; MABIDKEHHS HEOECHBIX —Tell,
3BOIIONHH 3BE3 1 BeeneHnoi;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIIHTATHI
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH HM3MEpPEeHMi, JlenaTh BBIBOABI IO  pe3ylbTaTaM
UCCJIEJIOBAHUS;

MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OMBITHI [0 TPOBEPKE MPEAJOKEHHOM THUIOTE3bl: IJIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YIbTAThl U JI€1aTh BBIBOJI O CTATYCE MPEAI0KEHHOU TUIIOTE3bI;
OTHCHIBATh METOIbI OMyUYEHUSI HAYYHBIX ACTPOHOMHUYECKHIX 3HAHUH;

coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHMNA B paMKax
y4eOHOT0 SKCIEePUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M NPOEKTHOU
NESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOW (HU3HYECKOU
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaloIe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3UYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJI0B



pelleHus 3anad, MNPOBOAUTH pPAcu€Thl HAa OCHOBAHMM HMEIOIIUXCS JIaHHBIX,
AHAIN3UPOBATh PE3YAbTAaThl M KOPPEKTUPOBAThb METOJBl PEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemarh KaueCTBEHHbIEC 337a4l, TpeOyroImue MpUMEHEHHUS 3HAaHUN U3 Pa3HBIX pa3/ieiioB
Kypca (QU3MKH, a TaKKe MHTErpaly 3HAHUM W3 JPYyruxX HpPEeIMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJA: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHWM C OIOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IIPUHLUIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB;
IPUBOANUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHATM3UPOBaTh M  OLEHUBATh IOCIEACTBUS OBITOBOW ©  NPOU3BOACTBEHHON
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMH
9KOJIOTMYECKON 0€3011aCHOCTH, IIpEICTaBICHUN 0 paloOHaIbHOM
[IPUPOJIONOIb30BAaHUH, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIs1 JAIbHEHIIIET0 pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;

NPUMEHSTH pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHHA, TPH  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM Ul  IIOUCKa,
nepepadoOTKU M NpeAbsABICHUA Y4eOHOW M Hay4YHO-TIOMYJISpHOH HHMOpMaIUH,
CTPYKTYpPUPOBAaHHUS W MHTEpPHpETaluud HHQOpMaLMM, NOJYyYEHHOW U3 pPa3INYHBIX
HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIy4aeMy0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHAIU3a
UCTOYHHKA UH(POPMALIUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpOLECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IpyIIe C UCHOJIHEHHWEM pPa3IMYHbIX COLHUAIBHBIX POJeH, MIaHMPOBATH
paboTy Tpynmbl, palMoOHAIbHO pACHpPENesaTh JEATENIbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB I'PYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE MOTHUBALMIO K Oynymed npodecCHOHATBbHOM — JESTENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThbI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMS IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10 1
2.3 Cratuka TBEpIOTO TEa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTtHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE M0JIE 24 1




4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pazgen 5. ®U3UHUECKHA MIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. OJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
53 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOHN Ayannu3m 15

4.2 ®duznka aroma

4.3 ®u3nKa aTOMHOTO SApa U AIEMEHTapHBIX 1




YaCTHI]

Uroro no pazgeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH

12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 ‘ ®uznyeckuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTH4eckue
padoTsbI

dwusnka — pyHAaMeHTaIbHAas HayKa O
npupoe

Hay4Hblii MeTO/ MO3HAHUS U METO/IbI
UcCIIe0BaHHs (PU3NUSCKUX SIBICHUIN

DKCIIEPUMEHT U TEOPHs B MPOIIECCE
no3Hanus npupoasl. Habmonenne u
9KCIIEPUMEHT B (pU3UKe

Crioco0b1 m3MepeHust (PU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHTEILHAS
MOTrpeIIHOCTHU I/I3MepeHI/II>'I (bI/I3I/I"IeCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JESATEIBHOCTH JIIOJEH

Mexannyeckoe apmxenue. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHHYECKOTO
neuxkenHus. [Ipsimast u oOpaTHas 3a1aun
MEXaHUKU

Paanyc-BekTop MatepuanbHON TOYKH, €TO
MPOEKIIMU HAa OCU KOOpAUHAT. TpaekTopus.
[Tepememenue. Ckopocts. X npoexkuuu Ha




OCH KOOpJMHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHXKCHUS

Cio)keHue nepeMeIeHU U CKOPOCTEH.
Pentenue 3anau

11

HepaBnomepnoe nBuxenne. MruoBeHHas
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JBUKEHUE C ITIOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBmxeHue Tena, OpOIIEHHOTO MO YITIOM K
TOPU30HTY

15

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasi U JIMHEHAs
ckopocts. [lepuoa u yacrora.
L[eHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

16

KonTponbHas pabora no teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpUMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.
HeunepunanbHble CUCTEMBI OTCUETA




Cuna. PaBHogelicTByromas cuna. Bropoit

18 3akoH Hrrotona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenue
3aJa4 Ha IpUMEHEeHue 3akoHOB HbioToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJCHTHOCTh 'PABUTALIMOHHON U
WHEPTHOI MacChl

99 Cuna TSHKeCTH M yCKOpEHUE CBOOOIHOTO
naJieHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbl Kerurepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. J[BuKeHne B )KUJAKOCTH U Ta3e ¢
y4ETOM CHITBI COTTPOTHBIICHUS CPEJIBI

26 Hasnenue. 'mapocraTuueckoe gaBleHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [ToctynarensHOE 1 BpaliaTeabHOE
JBIDKEHUE TBEPJIOTO Tella

28 MOMEHT CUJIBI OTHOCUTEIIBHO OCH
BpatieHus. [lnedo cuibl
CrnoxeHne CHJI, MPHIIOKEHHBIX K TBEPIAOMY

29 teny. LleHTp TsbkecTH Tena. Y cIoBHs

paBHOBECHS TBEPJOTO Tea. Bubt




paBHOBeCHs

30

31

Penrenue 3anau

KoHnTtponbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rtena"

32

HNMnynbec MmaTepralbHOW TOYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBbI MaTEPHUAIIBHBIX TOYEK. TeopeMa o
JBUKEHUM LIEHTPA Macc

33

34

35

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

MoMeHT UMITyJIbca MaTepUaIbHOW TOUYKH.
[IpencraBieHue 0 COXpaHEHMM MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MajOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
npecTaBieHne padboThl CHIIbl. MOIIHOCTD
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKU

38

39

[ToreHnnanbHbIe U HENOTEHIIUAIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

Tpetrbsa kocMudeckast ckopocTb. CBs3b

pa6OTLI HCIIOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU




CHCTEMBI TC/. 3aKOH COXpPaHCHUMA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyum U1 uacanIbHON
KUJIKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX Te. XapaKTep IABUKEHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinnas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecHE.
[[Tkana [enbcus

46 Pemenue 3amau

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI

48 Ypasaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 N3omporieccrl B U1eaaIbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npeacrapneHue

HU30IIpOoHeCCOB: U30TCPMaA, U30X0pa,




n3zobapa

52
53

OcnoBHoe ypaBHenre MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU dHEprueH MocTynaTeaIbHOro
TEIUIOBOTO ABM)KEHUS €€ YacTHL]

55

56

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota no teme "OCHOBBI
MKT"

57

58

TepMoanHaMuyeckasi cucTeMa. 3aJlaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bneminue v BHyTpeHHUE TapaMeTpBbI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYCHUS BEIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
Camonpon3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeanbLHOTO ra3a B
TepMOI[I/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPIrUU
Bripaxkenue a1 BHyTpEeHHEN SHEPTUU

OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBasucraruueckue u HeCTaTHUSCKHE




HPOLIECCHI

62

63

64

DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun T/l cucremsl 6e3
COBepIIeHHS paObOTHI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IEIbHAS TEMJIOTA CTOPAHUS
TOIJINBA

66

67

Pacuér konudecTBa TEIUIOTHI IPH
TemIonepeaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonunuectBo TennoTsl u paboTa Kak Mepbl
WU3MEHEHUs BHYTpeHHeN sHeprun T/1
CHUCTEMBI

69

BTopoii 3aKk0H TEpMOAMHAMUKY JUIS
PAaBHOBCCHBIX 1 HCPABHOBCCHBIX
npoueccoB. HeoOpaTtumocTs TpUpoIHBIX
IPOLIECCOB

70

71

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3HaueHue KITM, I{ukn
Kapno




72

Pemenue 3amau

73

74

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

Pentenue 3anau

75

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIuHb!"

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

[TapooOpa3oBaHue ¥ KOHIACHCAIIHSL.
Hcnapenue u kuneHue. Y aenbHas TEIoTa
napooOpa3zoBaHus

HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCHUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBIIIEHHOTO Mapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
00bEMa HACHIIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS B
JKHIKOCTH

BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3amau

81

82

Teépnoe Teno. Kpucrannumueckue u
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

[InaBneHue u KpuctaymMsanus. Y 1enbHas
TeruioTa miasiaeHus. Cyonumanus




83

Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmaruii

84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOAHMI YaCTHI] BELIECTBA

85

86

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

89

90

Pemenue 3amau

[ToBepxHOCTHOE HaTsHKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

KonrtponbHas pabora no reme

"ArperatHble COCTOSIHUSI BEIIECTBA.
®da30BbIe IEPEXOBI"

91

DJeKkTpu3aiys Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma
AIIEKTpUYECKUX 3apsaoB. [IpoBogHMKH,
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92

93

DJIEMEHTApHBIN JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia
B3anmopencteue 3apsanoB. Toueynsle
3apsasl. 3akoH Kynona




94

Pemenue 3amau

95

96

97

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpoOHebIi 3aps. JInHUKM HANPSHKEHHOCTH
aeKTpudecKoro nois. OqHopoIHOe
AIIEKTPUYECKOE 110JI€

[ToTeHIHaTbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIIMAJIOB U
HaIpsDKEHUE

98

[TorennumanbHas 3HEpTUs 3apsaa B
AJIEKTpocTaThuecKoM rose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIA

99

100

101

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU

HOTEHIUAJIOB JJIs JIEKTPOCTaTHYECKOrO

noJIst

[TpyHIMI CyNIepIIO3ULIUH IITEKTPUUECKUX

noJieu

Pemenue 3amau

102

103

104

[Tone Toueunoro 3apsaa. [loxe paBHOMEpHO
3apsKeHHOU cepsl

[Toste paBHOMEPHO 3aps>KEHHOTO 110
00bEéMy mapa. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TIIOCKOCTH
[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnosue paBHOBECHS 3aps0B

105

JII/IBJ'IeKTpI/IKH " IOJIYIIPOBOAHHUKHU B
OJICKTPOCTAaTUYCCKOM I10JIC




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCcaTopa

110 Pemenue 3anau

111 JIBukeHue 3apsyKEHHON YacTHUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "DnekTpuyeckoe nosue"”

114 KonTponbhas pabota no Teme
"Onextpuueckoe nomue"
Cuna toka. [ToctosiHHBIN TOK. YcaoBUS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIIEKTPHUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 3/1C

117 3akoH OMa JJ1d y4acTKa LEMH.
DJEeKTpUYECKOe CONPOTUBIICHUE
3aBUCUMOCTh COIIPOTUBIICHUS

118 OJTHOPOJTHOTO TTPOBOJIHUKA OT €r0 JIJTUHBI U
TUIOIIAM MTOTIEPEYHOTO CEUCHHUS

119 VY aenpHOE CONMPOTHBIICHHE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHoOE, MapaienbHOE,




CMCHIAHHOC COCANHCHUC TPOBOAHNKOB

Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX

121 . 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabota anekTprudeckoro Toka. 3aKoH 1
Hxoyns —Jlenna

124 Pemenue 3amau 1
MOIIHOCTH ICKTPUUECKOTO TOKA.

125 TemnoBass MOIIIHOCTB, BbIAEIIEMAas Ha 1
pe3ucTope

126 Pemenue 3aqau 1

127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE 1
HCTOYHHKA TOKa

128 3akon OMa 715 OJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

130 MOoOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konpnencarop B 11enu NocTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no teme "llocTosTHHBIN 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amag no reme "IlocTosTHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amau no teme "IlocTosTHHBIN 1

ANEKTPUUECKU TOK"




137

O0o001IeHre U CHCTeMAaTU3alus 3HAHUN T10
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"

138

139

140

KontponbHast pabora o Teme
"TTocTOsIHHBIN AMEKTpUYECKUI TOK"

DJeKTpuYecKasi MPOBOJUMOCTh Pa3IMYHBIX
BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOIUMOCTD

DJIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JE€KTPOJIMTOB. 3aKOHBI
®Dapages 1715 IEKTPOIU3a

141

142

143

DneKTpuuecKkuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

146

147

[HonynpoBoaHKUKOBBIE TPUOOPHI

Pu3nYeCKUl IPAKTUKYM I10 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIETN ITOCTOSTHHOT'O TOKA IPY MTOMOIIHA
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopos"

Du3nUeCKU IPAKTUKYM I10 TEME
"HM3y4eHre HepaBHOMEPHOTO JBUKEHHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Pu3n4eCKul IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSIMOJIMHENHOM paBHOYCKOPEHHOM
JBMYKEHUH 10 HAKJIOHHOM MIOCKOCTH"




148

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nagenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH IepUoa
oOpallleHUs KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpoBepka runoTe3bl O HE3aBUCUMOCTHU
BpPEMEHU JIBUKCHHUS OPYCKa 10 HAKIIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
maccsl"

151

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3sMHOBOM 00pasiie, oT ux aedopmaruu”

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJTMYMHE YIJIOBOTO Kod(pduiimenrta
3aBucumoctd Frp(N)"

153

154

155

Pu3NYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne ycToH4MBOCTH TBEPIOTO TeNa,
HMMEIOILIETrO TUIOMAIb OMOPHI"
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHne KNHETUYECKON YJHEPTUH TENa
10 TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO Mpoliecca




(peKOMEHI0BAaHO UCTIOIb30BAHUE
nudposoii maboparopun)"

156

157

158

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yaenpHoi TernaoéMkocta"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
moMelreHun".

Ou3nyecKuil MPakTUKYM 0 TEME
"HaGnroneHnne npeBpaiieHus JHEpruu
3apsHDKEHHOTO KOHJICHCATOPa B SHEPTHIO
U3JIy4eHHs cBeroanoaa’

duznyeckuit IIPAKTHUKYM I10 TCMC
"I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TOKA OT
HaIPsAKCHUA OJIA JIaMITbI HakajauBaHus"

160

®uznyeckuil npakTukyM no teme "CHsTue
BOJIT-aMIIEPHOI XapaKTepUCTUKU Aroa"

161

162

163

PesepBHsiit ypok. O600111€HNE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"KunemaTtuka"

PesepBuslit ypok. O60011eHNE U
CUCTeMaTH3allksl 3HAaHHUH 10 TeMe
"Inaamuka"

PesepBHsiit ypok. O6001ICHHE U
cucTeMaTu3alis 3Haguii mo reme "Cratuka
TBepaoro tena'

164

Peseprubrit ypok. O6001eHue u
CUCTEMATH3AINA 3HAaHUH 110 TeMe ""3aKOHBI




COXpaHEHHUs B MEXaHHUKe"

165

166

167

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aLUs 3HAHUHN 10 TEME
"Tepmoaunamuka. TernnoBbie MalIuHb!"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoab"

168

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3allksl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnoie"

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TTocToSIHHBIN ANEKTpUYECKUIl TOK"

170

PesepBuslit ypok. O60011eHNE U
cucreMaruzanus 3HaHui mo teme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqeﬂnﬂ zﬁiiOBaTeanue
padoThI padoTshI pecypen
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 IIPOBOJAHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
['unore3a Amnepa
Bekrop marautHOM nHAYKUuU. [TpuHinmn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpOoU3MepUTEIbHbIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBUkeHue 3apsyKEeHHOW YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3anau 1
Pa6ota cuel Jlopenna 1
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKN
12 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB. 1




[Tpumenenue peppoMarHeTHKOB

13 Pemenue 3amay o reme "Maraurtsoe moJe"”

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHME IEKTPOMArHUTHOW WHTYKIIHH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH AIEKTPOMArHUTHOW WHIYKIIMH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIHMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemrenne 3amau

21 [IpaBuno Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

98 Konebarenpuas cucrema. CBoOOIHBIE
Konebanus. ['apMoHndeckue KoneOaHus

29 Kunematnueckoe U JUHAMUYECKOE




OIHCAaHHUE KOJeOaTeIbHBIX I[BI/I)KGHI/II\/'I

DHepreTudeckoe onrMcanue. BoiBos
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KHHEMAaTHYECKOI0 OIMMCaHUs

31 Ammntyna u dasza koaedbaHuit
[lepuon u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTh4ecKkoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHHKA

33 3aryxaromue Kosuebanus. BolHyX1eHHbIE
kosnebanus. Pe3oHanc

34 ABTOKOJIEO0aHUS

35 Pemenue 3amay

36 VYpoxk-koHpepennus "MexaHnueckue
KOoJIeOaHMsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebaTenbHbIil KOHTYP
®opmyna Tomcona. CBsI3b aMILTUTYIBI

39 3apsija KOHJIEHCATOpa ¢ aMIUTHTYION CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE

41 3aryxariue 3eKTPOMarHUTHbIS

KoJIeOaHHSI. BBIHY)KI[CHHLIC




SJICKTPOMArHuTHBIC KoJieOaHus

ITepemennsblit TOK. Pe3auctop u KoHaeHCATOP

42 B IIeTIM IEPEMEHHOTO TOKa

43 Katynika MHIYKTUBHOCTH B LIETIU
IEPEMEHHOI'0 TOKa

44 3akon OMa 1J1st 5JIEKTPUUYECKOM 1enu
NEPEMEHHOTO TOKa
MoITHOCT TEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIBI TOKA W HANPSKCHUS

46 Pe3oHaHC B JIEKTPUYECKOM HIETTH

47 Pewenne 3anau
WneanbHblif Tpanchopmarop.

48 [IpousBoacTBO, Nepeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOrHYecKre PUCKH IIPU IPOU3BOJICTBE

49 anekTposHepruu. KyiabTypa ucnonb30BaHus
3JIEKTPOIHEPIUH B TIOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenne 3amau

59 O06o0011eHe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJTH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe




3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl

57

58

Penrenue 3amau

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue FIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHI_II/IHBI PaauoOCBA3U U TCICBUACHUA.
Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

KonTponpHas padora o teme "Konebanus
Y BOJIHBI"

63

64

Caer. 3aKOH MPSMOJIUHENHOTO
pacmpocTpaHeHHUs CBETa

Pemienue 3a1a4 Ha NpUMEHEHNE 3aKOHA
HPSMOJIMHEHHOTO paclpoCTpaHeHHsI CBETa

65

Otpaxenue csera. [1nockoe 3epkaino.
Ccepuueckoe 3epkano

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMIICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaXeHHUs

67

68

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTpaXCHUSA U MMPEJIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucnepceus cBerTa.




CrnoxHbI# cocTaB Oeroro cBera. LBet

JInn3pel. ®OKyCHOE PacCTOSTHUE U

69 ONTHUYECKAs CUJIA JIUH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha nocTpoeHue

71 N300paKeHHIA, TIOTY4aeMBbIX C TOMOIIBIO
JIVH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Hucniepcus cBera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOUHUKH. Y CIOBUSA
HaOJF0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenne unrepdepenium

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenue 3anau

85 CBeToBbI€ BJICHUS B IPUPOJIE




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86 teme "OnTtuka" 1

87 KontponbsHas pabora no teme «OnTuka» 1
["'paHuUIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
NPUHINN OTHOCUTEIBHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpaIICHUE JUTHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMerieHus: Buna 1

95 I'mnore3a M. [Inanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!l poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1

100 BoHOBEIE CBOMCTBA YaCTHII 1




Bounsl ne bpoina. [InuHa BosiHbL 1€

101 Bpoiinst u pazmepsl 0071aCTH JIOKATA3AITUN
JBUKYIICHCS YaCTHUIIbI

102 KopnyckynsipHO-BOJIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOTHOIIICHHs HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopnyckyJIsipHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOJ0Opoa

111 CHoHTaHHOE ¥ BBIHYKJIEHHOE U3ITydeHUE
CBETa

112 Jlazep
Hyxnonnas moznens snpa ['eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3oTonel. PaguoakTuBHOCTH
3aKoH paanoakTUBHOTO pacmnana. CBolcTBa

114 MOHU3HUPYIOUIETO U3NIydeHus. BiausHue

PAAOAKTUBHOCTH Ha KUBBIC OPraHU3MBI.




Jo3umerpus

115

DHeprus cBA3U HYKJIOHOB B siape. S nepHbie
cuibl. Jleext macchl saapa. SnepHbie
peakiun. SnepHbie peakTopsl. [IpoGieMsr
YIPABIAEMOr0 TEPMOAIEPHOIO CUHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
JHEPreTUKU

116

MeTo/1bl perucTpanuy U UCCIIEI0BAHUS
3JIEMEHTApHbIX yacTull. OyHaMEHTAJIbHbIE
B3aUMOJICUCTBUSA. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrasienne o CtanaapTHON
Mozenu. KBapk-rirooHHas Mozienb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO QpHU3MUecKoil KapTHHEI
MHupa

118

119

120

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HUCCIeN0BaHuN

Oranbl pa3BUTUS aCTPOHOMHUU. 3HAUCHUE
ACTPOHOMHH

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIBI,
panuoTenecKonsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 38é31H0T0 HEOa. Co3BE3 MU, APKHE
3Bé3)]I)I, IIaHETBI, UX BUAUMOC IBUKCHUC

122

Comeuynas cucrema. Comaite. ComHeuHast




akTUBHOCTH. McTounuk snepruu ConHia u
3BE3

123

124

125

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Junarpamma "cnekTpajbHbIN Ki1ace —
CBETUMOCTB"

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]

126

Mineunsiii [Iyte — Hama ['amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B A1pax rajJakTUK

127

128

129

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyueHue

MacmtaOHas cTpykTypa Beenennoit.
MeraranakTuka

Hepeménnsie nmpobieMbl acCTpOHOMUU

130

131

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"HUccnenoBanue 1eHCTBUS TOCTOSTHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

Du3nYeCKUu IPAKTUKYM I10 TEME
"Onpenenenre MarHUTHOM MHIYKIIUU Ha
OCHOBE M3MepeHus cuibl Ammnepa”

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"UccnenoBaHue IBIEHUS
ANEKTPOMATHUTHON UHAYKIUKU"

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"UccnenoBanue siBICHUS CAaMOUHTyKIIUN"

134

135

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KOJIEOAHMI HATSHOrO MasiTHUKA"

DuU3nYeCKui MPAKTUKYM 10 TEME
"I[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

Ou3nyeckuil MpakTUKyM 0 TeMe
"HccnenoBaHue MepeMeHHOT0 TOKa uepes
MOCIIEI0BATEIbHO COSTUHEHHBIC
KOHJCHCATOpP, KaTyIIKY U pe3ucTop"”

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHune napameTpoB 3BYKOBOM BOJIHBI"

138

139

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune nokasaresns npeoMIIeHus
crekna”

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3mepenne pOKyCHOTO pacCTOSTHUS
pacceuBaronuX JUH3"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHnu
Y ToJIsipu3anuu ceera'

141

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX yacTull (1o (oTtorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"N3mepenue noctosHHoM 1nanka Ha
ocHOBe uccienoBanus Gororpdexra"

143

Pu3n4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHoM Pundepra”

144

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HUccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM J103uMeTpa"

du3nuecKuil MPaKTUKYM 110 TEME
"HabGnroneuus 38€31H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MMPWIOKCHUN JUIS
OTIpeIeIICHUS TIOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nust CeBepHOTO MONYIIAPUS U SIPKHE
3BE311bI"

146

0O0001IeHNe U CUCTEMATU3aNS 3HAHUIA.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIesITeIIbHOCTH YelIoBeKa

147

148

O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb u MecTo pu3MKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O06o001IeHre U cCcTeMaTU3allns 3HAaHUH.
Ponb pusnueckoit Teopun B popMUPOBAHUU
MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B




00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPUPOAEC

O00011eHHE U CUCTEMATU3ALIMS 3HAHUM 110

149 " \
Teme "KunemaTtuka

150 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMe "Kunemartuka"

151 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Iunamuka"

152 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Cratuka TBEpAOro tena'

153 O00011eHNEe U cUCTEMATH3alls 3HAHUH 110
TeMe "3aKOHbI COXPAaHEHHUS B MEXaHUKE"
O0001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

155 teme "Tepmonunamuka. TemnoBbie
MaluHb"

O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEX0bI"

157 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpuieckoe nosue"

158 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMe "l10CTOSAHHBIN IIEKTPUYECKUi TOK"

159 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teMe "Toku B pa3nyHbIX cpeaax”

160 O0001IeHNEe U cUCTEMATH3AlMs 3HAHUH 110




teme "Maruutaoe noJe"

161

162

163

PesepBHbIil ypok. O0001ICHHE U
CHCTeMaTU3allusl 3HAHUH 110 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHbIil ypok. O0001ICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"MexaHudeckue Koneoanus"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"DneKTpOMarHuTHbIE KoeOaHus"

164

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"MexaHHUECKUE U DIICKTPOMArHUTHBIE
BOJIHBI"

165

166

167

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3aiis 3Hanui mo reme "Onruka"

PesepBHslit ypok. O60011eHNE U
cucTeMaTtu3anys 3HaHui 1o treMe "OCHOBEI
CTO"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"KopnycKynsipHO-BOJIHOBOM Ayan3m"

168

Peseprubriit ypok. O60011eHIE U
cucTeMartu3aius 3HaHui no reme "dusnka
aroma"

169

Peseprubrit ypok. O6001eHue 1
cucTeMaTu3alysa 3HaHuii 1o reme "duzmka
ATOMHOTO SIApa U AJIEMEHTaPHBIX YaCTHII"




PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
"DneMmeHThl acTpopuzuku"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka. Mexanuka, 10 knace/ Msikumes I'.51., CunsikoB A.3., OGIIECTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe odmiectBo «M3aatenbeTBo «IIpocBenieHuey

» dusuka. Monekynsapuas pusuka. Tepmogunamuka, 10 kinace/ Mskumes [7.5., CunsikoB A.3.,
OO0I1eCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODAY»; AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenue»

» dusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.41., CunskoB A.3., O6mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe oomecTBo «M31aTenbeTBo

((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Hlatanuua A.B. ®usuka. Yriy0néHnslii ypoBenb. MeToauueckoe nocoodue. 10 kimace. M.-
Hpoda, 2020

Hlatanuua A.B. ®usuka. YriyOnéHnslil ypoBeHb. MeToauueckoe nocoodue. 11 kmace. M.-

Hpoda, 2020

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
Poccwuiickas anekrponnas mkoia https://resh.edu.ru/
O6pasoBarenbHas udposas miardpopma AKmace https://www.yaklass.ru/

OOKCDOP/] https://foxford.ru/
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