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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE CpeaHEro 00IIero oopa3oBaHus pazpaboraHa Ha
OCHOBE I10JIO’KEHHH 1 TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON
nporpammsl, nipeacTaBieHHbIX B DI'OC COO, a taxxke ¢ yu€tom denepanbHoOit padoueii
nporpaMmMbl Bociutanus 1 KoHuenuuu npenogaBanus yaueOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepanum, peajn3youux OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Tporpamma 1o ¢u3suke onpenenser 00s13aTeaIbHOE MPEIMETHOE COIEpPIKaHHE,
yCTaHaBJIMBACT PEKOMEHIYEMYIO MOCIIEeI0BATEILHOCTh U3YUEHHUS TEM U Pa3/IesIoB yUeOHOTO
npeaMeTa ¢ y4€TOM MEXITPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKU y4eOHOTO
npoliecca, BO3pacTHbIX ocoOeHHOCTel oOyyaromuxcs. [Iporpamma no ¢pusuke naér
IpeCTaBICHUE O LEIIsAX, COAePKAHNN, 00LIeH cTpaTernu o0y4yeHus, BOCIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pusnka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne Kypca QU3UKN YriyOIEHHOTO YPOBHS MO3BOJISET PEATH30BaTh 331a4H
npodeccuoHaIbHON OpUEHTALMY, HAIIPABJICHO Ha CO3/1aHUE YCIOBUM JJIs IPOSIBIICHUS CBOUX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM 00YyUYaIOIIMMCsl, KOTOphIE
HEOOXOIUMBI JJISl TIPOJIOJDKEHUST 00pa30BaHMS B OPTaHU3AIMIX TPOPECCHOHATBHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHXCHEPHBIM CIICIUATEHOCTSIM.

B nporpamme 1o ¢usuke onpeaenstorcs miaHupyeMble pe3yIbTaThl OCBOSHHS Kypca
(Gu3uKu Ha ypOBHE CpeAHEro o0I1ero o0pa3oBaHus: JUYHOCTHBIE, METAPEAMETHbIE,
npeaMeTHbIe (Ha yriay0inEHHOM ypoBHE). HaydHO-METOM0I0THYeCKON OCHOBOM TSl pa3paboTKu
TpeOOBaHUH K IMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM pe3yJbTaTaM 00yJaromuxcs,
OCBOMBILIHUX [TPOrpamMMy 1O (pU3UKE Ha YPOBHE CPEAHEro 00IIero oopa3oBaHusl Ha YriyOIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEIHOCTHBIN MOAXO/.

[Iporpamma no gu3uke BKIIIOYAET:

IUTAHUPYEMBbIE Pe3yNbTaThl OCBOEHMSI Kypca (U3UKU Ha yriIyOJIEHHOM YpPOBHE, B TOM
qucie MPeIMETHbIE Pe3ybTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKa 1o rogaM o0ydeHus.

[Iporpamma 1o gu3uke uMeeT NPUMEPHBII XapakTep U MOXKET ObITh UCII0JIb30BAHA
YUUTEISIMU (PU3UKU [Tl COCTABIIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[Tporpamma 1o ¢u3uKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY yUUTENIEeH U
IIPEIOCTABIIAET BO3MOKHOCTH JUIsl pEAJIN3allMK Pa3IMUHbIX METOAUYECKHUX MIOJXO0I0B K
npenoAaBaHuio GU3MKH Ha YrIIyOJIEHHOM YPOBHE IIPU YCIOBUM COXpaHEHUs 00s3aTeIbHON
YacTH COJIepKaHus Kypca.

dusmka Kak Hayka o Hanbosee oKX 3aKOHAX MPHUPOJIbI, BBICTYIIAs B KAUECTBE yUeOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHMH 00 OKpYXKaroleM MUpeE.
[konabHBIN Kypc (PU3HKH — CUCTEMOOOPA3YIOIIHI JIJIsl €CTECTBEHHO-HAYUHBIX YU4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MTPOLIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHUEH, Onosnorueit, pusnueckoi reorpadueit u actpoHomueit. Mcrnonb3oBanue u akTHBHOE
nprMeHeHne GU3NUECKUX 3HAHUHN ONpPeIeNuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHI B cpepe SJHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOTYYeHHS] HOBBIX
MaTepHaJIOB C 33ITaHHBIMH CBOWCTBaMH. M3ydeHne Gu3nKu BHOCUT OCHOBHOMW BKJIaJI B
(bopMHpOBaHUE €CTECTBEHHO-HAyYHON KapTHHBI MHpa 00yyJaronierocs, B popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMH YU4EOHBIX UCCIIEIOBaHUM.



B ocHOBY Kypca pu3nKu Ha ypOBHE CpPEeIHETO 00IIero oOpa3oBaHMsl TIOJIOKEH Pl UACH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUHU C HEM KypC SIBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKH, BKIKOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEW MaTepHai Kypca GU3NKu 00beTUHEH
BOKpYT ¢u3ndeckux teopuil. Benymmm B kypce sBisieTcst popMupoBaHue MPEICTaBICHHH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea zymanumapuzayuu. EE peannzanus npeanoyiaraeT UCIojib30BaHIe T'YMaHUTAPHOTO
noTeHIuana pru3nyeckon HayKu, OCMBICIIEHUE CBSA3H Pa3BUTHs (PU3HUKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIPpoOIeMaMu.

Hoesa npuxnaonoii nanpasnennocmu. Kypc hpusuku yrinyoa€HHOTO YpOBHS
IpenonaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTUYECKUX MPUIIOKEHUH
M3Yy4EHHBIX TEOPHiA U 3aKOHOB. [IpH 3TOM paccMaTpuBarOTCsA Ha YpOBHE OOIIMX MPEACTABICHUI
¥ COBPEMEHHBIE TEXHUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoes rkonozuzayuu peaan3yeTcs OCpeCTBOM BBEICHHS SIEMEHTOB COAECpIKAHNU,
HOCBALIEHHBIX KOJOIMUYECKUM MIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TAKKe 00CYKIEHHS MPOOIJIEM pallHOHAIBHOTO MTPUPOIOOIB30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHnue cozepkaHust MPOrpamMmsbl 10 (PU3UKE TOJKHO ObITh HOCTPOSHO HA MPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOrO noaxoxa. s pusnku peanuzanus 3TUX IPUHIMIIOB O6a3upyeTcs Ha
HCIIOJIb30BaHUHU CAMOCTOSITENILHOTO 3KCIIEPUMEHTA KaK IIOCTOSIHHO JEMCTBYIOLIETO (haKTopa
yuebHoro npouecca. s yriayO6néHHOro ypOBHS — 3TO CHCTEMa CaMOCTOSITEITHHOTO
YUEHHUECKOT0 SIKCIEPUMEHTA, BKIFOYAIOLIETO (PPOHTANIbHBIE YYEHUYECKHUE OIIBITHI IIPH
U3y4eHHH HOBOT'O MaTepuaa, JJabopatopHble paboThl U paboThl MpakTUKyMa. [Ipu sTom
BO3MOXKHBI JIBa CIIoco0a peanu3aiuu (pu3sn4eckoro npakTukyma. B nepBom ciyyae npakTuKyMm
npoBoauTcs a1bo B koHie 10 u 11 knaccoB, 1160 mociie NepBoro ¥ BTOPOro MoIyroauii B
KaXJIOM U3 3THX Kj1accoB. Bropoii coco6 — 3To uHTerpanus paboT NpakTUKyMa B CUCTEMY
71a00paTOPHBIX PabOT, KOTOPBIE MPOBOAATCA B Ipoliecce U3ydeHus pasznena (temsl). [Ipu sTom
o1 paboTaMu MpakTUKyMa IOHUMAETCSI CaMOCTOSATENbHOE UCCIIEIOBAHUE, KOTOPOE MTPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoil HHCTPYKIIAH.

B nporpamme no ¢usuke cuctemMa yueHH4ECKOro SKCIEpUMEHTa, JabopaTOpHBIX padoT U
NpaKTUKyMa MPeCTaBIeHa eMHBIM ITepeyHeM. BbIOOp TeMaTHKH JUIsl STUX BUIOB YYEHUYECKUX
MPAKTUYECKUX pabOT OCYIIECTBISETCS YYaCTHUKAMHU 00pa30BaTEIbHOIO MpoLecca UCXO0Is U3
0COOEHHOCTEH MOYpPOUHOTro MJIAHUPOBAHUS U OCHaIleHUs kaOuHeTa Gu3uku. [1pu sTom
o0ecreynBaeTcsi OBJIaIeHUE 00yJalOUIMMUCS YMEHUSMH ITPOBOIUTH MPSIMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEI0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEJTHMUUH U IOCTAHOBKY OIBITOB I10
MPOBEPKE MPEUIOKEHHBIX THITOTES.

Boinbiioe BHIMaHUE yAEISIETCS PEIICHUIO PACYETHRIX H KaYeCTBEHHBIX 3a1a4. [Ipu aTom
JUIS pPacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4M € SIBHO 33J]JaHHOM 1 HESIBHO 33/1aHHON
(bu3nUecKoil MoIeNbI0, MO3BOJIAIOIINE TPUMEHATh U3YUYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3jiesa Kypca, Tak U HHTETpUpys MpUMEHEHUe 3HaHUI U3 pa3HbIX pa3zenoB. [l
Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha 00BSICHEHUE/TIpeICKa3aHne
npoTekaHus GU3NYECKUX SBJICHHUH U MPOLIECCOB B OKPY’KaIOIIeH )KU3HM, TpeOyrolre BhIoopa
¢bu3nUecKkoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBercTBum ¢ TpeboBanusamu GI'OC COO k MaTepuaibHO-TEXHUUECKOMY
o0ecreyeHnIo yueOHOro nporecca Kype GU3uKu yriryOlIEHHOTO YPOBHS HAa YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs JOKCH U3Y9aThCsl B YCIOBUSX MPEAMETHOTO KabuHeTa. B kaOuHeTe
bu3HUKH T0KHO OBITH HEOOXO0MMOE JTabopaToOpHOE 0OOPYIOBAHKE IS BHIIOJHEHUS YKa3aHHBIX
B IIporpaMMme 1o (pu3nKe Y4eHHUECKHUX OIbITOB, JJA0OPAaTOPHBIX pabOT U pabOT MPaKTHUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpannoHHOEe 0060py10BaHue (POPMHUPYETCSI B COOTBETCTBUHU C MIPUHIIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U 00€CIIeYNBAET MOCTAHOBKY NEPEYUCIIEHHBIX B IPOTPaMMe IO
(bu3MKe KIIOYEBbIX JEMOHCTPALMM IS UCCIeI0BAaHUS M3y4aeMbIX SIBJICHHUM U MPOLIECCOB,
OIMIIUPHYECKUX U (PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 000pyIoBaHKE ISl YICHUYECKUX MPAKTHUECKUX PaboT GopMUpYETCs B
BU/JIE TEMAaTUYECKUX KOMILJIEKTOB M 00€CIIeYMBAETCS B pacu€Te OJTHOTO KOMILIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnueckre KOMIUIEKThI 1a00paToOpHOTro 000pyI0BaHUS TOJKHBI ObITH
MOCTPOCHBI Ha KOMIIEKCHOM HMCIIOJIb30BAaHIH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIIMH U3Y4YeHHSI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHUEe UHTEPECA U CTPEMIICHHUSI 00YUaIOIIUXCs K HAYYHOMY U3YYEHHIO TPUPOIBL,
pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEIH;

pa3BUTHE MIPEICTABICHHUI O HAYYHOM METO/IE TIO3HAaHUs B (POpMUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMupOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopmupoBaHre YMEHHIA OOBSICHATD SBJICHUS C UCIOIB30BaHUEM (PH3UUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE IPEICTABICHUA O poJid UHUKH [Tl PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUN O BOBMOXHBIX chepax Oymayiiei mpoecCHoOHATbHOM
JeSITeIbHOCTH, CBS3aHHBIX C (PU3UKOM, IOJrOTOBKA K AajbHEHIIeMy O0yYEeHHUIO B TOM
HaIpaBIICHUU.

JlocTikeHue STHX 1eJiei 00ecrieynBaeTCsl peIIeHHEM CIeNYIOIUX 3a/1a4 B TIpoIiecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:

nproOpeTeHne CUCTEMbI 3HAHUH 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOYAs MEXaHHUKY, MOJIEKYISIPHYIO (PU3HKY, DTIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3HUKY
U DJIEMEHTHI aCTPOPU3HKH;

dopMHpOBaHHE YMEHHI TPUMEHATh TEOPETUIECKHUE 3HAHUS I OOBSICHEHUST (PU3UIECKUX
SBIICHUH B TIPUPOJIE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOO0B PELICHHs Pa3InYHbIX 3334 C SBHO 3aJJaHHON (pU3HMUECKON MOJIEIbIO,
3aj1a4, MoIpa3yMeBaIOIINX CAMOCTOSTEIFHOE CO3/JaHne (PU3UIECKON MOJIEIH, aIeKBaTHOU
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKUX OCHOB M NMPHHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIA/ICHUE METOJIAMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS M TTPOBEACHUS (PH3UIECKUX
AKCIEPUMEHTOB, aHAIN3a U HHTEPIIPETAIIUH HH(POPMAIINHU, OTIPEISIICHHS TOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3J1aHU€ YCIOBUM AJISl pa3BUTUSI YMEHHUM MTPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NeSITeTTbHOCTH;



pa3BUTHE MHTEPEca K chepam nmpodhecCuOHATBHOM AESITEIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B cootBerctBum ¢ TpedoBanusimu @I'OC COO yrinyOnaEHHBIN ypPOBEHb U3YUCHHS
yueOHoro npeamera «Du3nka» Ha YPOBHE CPEIHET0 00IIEro 00pa3oBaHUs BIOMPASTCS
00y4arIUMUCS, INIAHUPYIOLUIUME MPOI0JKEHUE 00pa30BaHUs M0 CIIEUUATbHOCTAM (PU3HUKO-
TEXHUYECKOTO MpOouIs.

Ha uzydenue ¢pusuku (yriayOnEHHBIN YPOBEHB) Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHus
otBoauTcs 340 gacoB: B 10 kmacce — 170 gacoB (5 wacoB B Heaento), B 11 kmacce — 170 gacoB (5
YacoOB B HEJICIIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUUECKUX paboT
SIBIISIETCSl PEKOMEHIOBAHHBIM, YYHUTEIb JICTIACT BHIOOP MPOBEACHUS Ta00PATOPHBIX PaboT u
OTIBITOB C YU4ETOM UHIUBUAYATBHBIX OCOOCHHOCTEH 00yUJaOITUXCS.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

Owusnka — pyHAaMeHTaIbHAs HayKa O npupoe. HayuHsiit MeTo1 MO3HAHUS M METOIBI
UCCIeIOBaHUS (PU3NYECCKHX SIBICHUI.

OKCIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus Mpuposl. HabuoieHre u 3KCrepyuMeHT B
busuke.

Crioco0b1 m3mMepeHns (HU3NYECKUX BETUYMH (aHAIOTOBBIE M HU(POBBIE U3MEPUTEIILHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3Mepenuil pusnueckux BeJnYuH (a0COIIOTHAS U OTHOCUTEbHAS).

MonenupoBanue (GpU3NYECKUX SIBJICHUH U IpoLeccoB (MaTepuaibHas TOUKa, a0COIIOTHO
TBEP/I0€ TEJO, UjealbHas KHUIKOCTh, UIeaTbHBIN Ta3, TouedHbIN 3apsn). [ unoresa. duznueckuit
3aKOH, I'PaHUIbl €r0 TPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp 1 MecTo ¢pu3uKu B pOpMHUPOBAHUU COBPEMEHHON HAYUYHOUM KapTUHBI MUPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

W3mepeHue cuibl TOKa U HaIIPsDKEHUS B LIEMU TOCTOSIHHOTO TOKa IPU MOMOIIU
aHAJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKoMCTBO ¢ LM poBoii 1aboparopueit no ¢pusuke. [Ipumeps! n3mepeHust Gru3nIecKUx
BEJIMYMH IIPU TOMOLIN KOMITbIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrnxkeHre. OTHOCUTEIBbHOCTh MEXAaHUYECKOTO IBHKeHUA. Cuctema
OTCUETA.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Paguyc-BekTop MarepraibHON TOUKH, €r0 MPOEKIIMH HA OCH CUCTEMBI KOOPAMHAT.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CPeAHSISl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUalbHOW TOUKHU, UX MPOEKIIMHA HA OCU CUCTEMBI KoopANHAT. CI0KEeHNE NTepEMEICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHEWHOE IBUKEHUE. 3aBUCUMOCTh KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U MMYyTH MaTepUalbHON TOYKU OT BPEMEHH U UX TpaUKH.



CBobomHoe masienne. Y CKopeHrue cBOOOTHOTO TajeHus. JIBrmxkenue Tena, OpomeHHoro
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MATEPUAIIbHOU TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunelrinoe npuxenue. J[BukeHue MaTepuaibHOM TOYKHU IO OKPY>KHOCTH. YTJIOBas U
nuHelHas ckopocTb. [lepuos u yacrtoTa obpamenus. LleHTpocTpemMuTenbHOE (HOpMaIIbHOE),
KacaresibHOE (TaHT€HIIMAJIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHu4eckue yCTpoucTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: CIIUIOMETP, TBUKEHUE
CHapsI0B, IIEMHbBIC, IIeCTepEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETa, MIUTFOCTPALINS KUHEMATHUYECKUX XapaKTePUCTUK JIBHXKCHHUS.

CnocoObl HCCIIeIOBAHUS JIBHIKCHUM,

Nnmoctpaius npeaeapHoro nepexoia i i3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHKe IBHKEHHM C UCIIOJIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOpE.

CpaBHeHHE MyTel, TPACKTOPHM, CKOPOCTEH JABMKEHHS OJTHOTO U TOTO )K€ TeJa B Pa3HbIX
CUCTEMaxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHus Mpu IpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU T10
HAKJIOHHO INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHus cBOOOIHOTO MaJeHus (PEKOMEHIOBAHO UCTIOIb30BaHUE [IU(PPOBOIA
nabopaTopun).

N3yuenne nBuxeHus Tena, OpOIIEHHOr0 TOpU30HTaNbHO. [IpoBepka rumnoTessl o npsMoit
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBHIO MOJETA M HAYaJIbHON CKOPOCTHIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOW MO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUOJa OOpAIICHHS] KOHUYECKOTO MasSTHUKA OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBslii 3ak0H HeroToHA. IHEepunanbHble cucTEMBI OTCUETA. [ [pUHIIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHble CUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [IpuHnun cynepno3uiuuu cui.

Bropoii 3akoH HeroToHa 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA 11 MaT€pUanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh I'PABUTAIMOHHON M MHEPTHOM MACCHI.

Cwuta TsbkecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO TTaJICHUsI OT BBICOTHI HaJI
MOBEPXHOCTHIO MJIAHETHI M OT reorpaguueckoil MUpoThl. [[BuxkeHe HEOECHBIX TET U UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tema. Bec tena, ABHXKyIerocs ¢ yCKOpeHUEM.

Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKESHUS i CHJIa TPSHUS TTOKOSI.
Koaddurment tpenus. Cuiia conpoTUBIEHUS IPU ABUKCHUU TeJa B KUAKOCTH WU Ta3e, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. 'mapocrarnueckoe gasinenne. Cuiia Apxumena.



TexHu4eckne ycTpoucTBa U TEXHOJOTHUECKHE MPOLECChl: MOAIIUITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BM>XKeHUs Tell B MHEPLHUATIbHBIX U HEMHEPIHUAIBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue nByX HMJIMHIIPOB WJIM MIAPOB PA3HOU MACCHI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJECHCTBYIOIIEH TPUIIOKEHHBIX K TEIly CHJI C TPOU3BEICHUEM MACCHI TEJIa
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOACUCTBUS TE.

N3mepeHne macce 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[lenTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

H3mepenne paBHOACHCTBYIOINICH CHIT IPHU IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3sbl 0 HE3aBUCUMOCTH BPEMEHH JIBHYKCHUS OpyCKa 110 HAaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmauu.

N3yuenue nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JETKui OJIOK.

N3mepenune ko3 puiierTa TpeHus 1Mo BEJIMYMHE YTI0BOr0 KO (HUIIMEHTA 3aBUCUMOCTH
Frp(N).

Hccnenoanue qBrkeHUs OpycKa M0 HAKJIOHHOW MIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yuenue nBrkeHUs rpysa Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynaTenbHOE U BpalaTenbHOe IBUKEHHE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocH BpateHus. [Inedo cunpl. CnoskeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCHsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3NuYHOe paBHOBECHE.

TexHu4eckne ycTpoiCcTBa U TEXHOJIOTHUECKHE MPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeNA, UMEIOIIETO OCh BPAILEHHUS.

KonctpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3ydeHune ycTOM4MBOCTH TBEPAOTO TeJIa, HMEIOMIETO IUIONAb OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuke.

Nmnynbsc MmaTepuanbHOM TOUKH, CUCTEMBI MaTepUaIbHbBIX TOUEK. LIeHTp Macc cuctembl
MaTepHalbHBIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

NMItynbC CHITBI M1 MI3MEHEHHE UMITYJIbCa Tela.



3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT uMIysbca MaTepUalIbHOM TOUKH. [IpencraBnenue o COXpaHEHMU MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX ITOJISIX.

PabGoTa cuibl Ha MalloM U Ha KOHEYHOM IiepeMelleHnHd. ['paduyeckoe npencrapieHue
pabOThI CHIIBI.

MouniHOCTh CHIIBI.

Kunernueckast sHeprust MaTepuajibHOM Touku. Teopema 00 M3MEHEHNN KHHETHYECKON
SHEPruU MaTepUaJIbHON TOUKHU.

IToTrenuumanpHble U HENOTEHIUANbHbIE CWIIBL. [loTeHnmnanbHas sueprus. l[lorennuansHas
SHEPTUs yIpyro n1ehopMUPOBaHHOM NpyXuHbL. [loTeHIIManbHAS SHEPT U TeNla B OAHOPOIHOM
IpaBUTalOHHOM noJie. [loTeHIanbpHas sHeprus Tea B rpaBUTALlMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHYTpH U BHe L1apa). Bropast kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13b pabOTHI HETTOTEHIIMATIBHBIX CHJI C HI3MEHEHUEM MEXaHUYECKOH SHEPTHH CUCTEMBI
TeN. 3aKOH COXPAaHEHMSI MEXaHUYECKON SHEPIHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyim U1 uaeanbHON KUIKOCTH KaK CJIEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: IBUKEHHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKON, (PUIYpHOE KaTaHHEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBHXKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruu Teja Mpyu COBEPILIEHUH padoThI.

B3anmMHble peBpalieHUs] KHHETUYECKON U OTEHIMAIIbHOW SHEPTUM IpU JEHCTBUN Ha
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

H3smepenue umnyibca Teaa 1o TOpPMO3HOMY ITYTH.

N3mepenue cuiibl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHNS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHEeHHs UMITYJIbCA IIPU YIPYTOM B3aUMOICHCTBHH.

W3mepeHne KNHETUYECKON YHEPTUH TeJIa TI0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS MOTEHIIMAIbHOM HEPTruu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJla 110 HAKJIOHHOW TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOpUU.

OcHoBHbIE TOJIOKEHUSI MOJIEKYNIIpHO-KHHeTHuYeckoil Teopun (MKT), ux onsiTHOE
obocHoBanue. {uddysus. bpoyHoBckoe nBmxeHue. Xapakrep IBHKEHUS U B3aUMOACHCTBHS
YacTHI] BeulecTBa. Moien CTPOSHUS T'a30B, )KUIKOCTEH U TBEPBIX TeN U 00bICHEHHE CBOWCTB
BElIleCTBa Ha OCHOBE 3TUX Mojieneil. Macca u pazmepsl Mosiekyl (atomoB). KonruecTBo
BemiecTBa. [locrosaHas ABorazpo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl €€ usmepenus. lllkana remneparyp
Lenbcus.



Mopnenb neanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH: YaCTULIBI Ta3a
JBIKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBble 3akoHBL. YpaBHeHHEe MenaeneeBa—Kimaneiipona. AGcoOTHAs TeMIieparypa
(kana remmneparyp Kenbuna). 3akon JlansTona. M3omporeccsl B HaeaabHOM rase ¢
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ paduueckoe npeacraBieHne H30MpOIECCOB: U30TEPMA,
u30Xopa, u3odapa.

CBs13b MEX/1y 1aBJICHUEM U CPEIHEN KMHETUYECKOW IHEPTUEH MOCTYNATEIbHOIO
TEIJIOBOT'O JIBM>KEHHUS MOJIEKYJI UI€AIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HIeaTbHOIO ra3a).

CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOJANHAMHYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOW SHEPTUell MOCTYIAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuuyeckue ycTpoiCcTBa U TEXHOJOTHYECKHUE MPOLIECCHI: TEPMOMETP, OapoOMeTp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUll BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopomnuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddysus KuaKocTen.

Mogenb onbita LlTepHa.

[IpuTsixeHnue MoJIeKyII.

Mopenu KpucTaqIM4ecKuX peteToK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mnpoiiecca yCTaHOBJICHUS TEIUIOBOTO PaBHOBECHS MPU TEIIOOOMEHE MEXKITY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

N3ydeHne n30TepMUYecKoro npoiecca (peKOMEH0BaHO UCIOIb30BaHUE LIU(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOTro Impolecca.

N3yuenne n3ob6apHoro mnporecca.

ITIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/]) cucrema. 3aganne BHEUTHUX YCIOBHU JIJIs
TEPMOJIMHAMUYECKOH cucTeMbl. BHelHne u BHyTpeHHue napameTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpeIHNE 3HAUEHMsI BEIMYHH, ONMCHIBAIOIIUX €€ COCTOSIHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

HyneBoe Hauano tepmoarHamMuku. CaMONpou3BOJIbHAS pelaKcalus TepMOAMHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mosenb uieanbHOro ra3a B TEepMOJUHAMUKE — CUCTEMA YpaBHEHUI: ypaBHEHHE
MenneneeBa—KnaneiipoHa u BeIpa)XKeHUE 111 BHYTPEHHEN SHEPTUU. Y CIIOBHSI IPUMEHUMOCTH
ATOM MOJIENN: HU3Kasi KOHIEHTpAIUs YacTHIl, BBICOKHE TeMIlepaTypbl. Beipaskenue st
BHYTPEHHEHN SHEPTrUU OJJHOATOMHOTO UACAIbHOTO ra3a.

KBa3ucrtatnueckue u HeCTaTUYECKUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKE. Borunciienue pabotsl o rpaduky npoiecca Ha
pV-auarpamme.

Temonepenada Kak crnoco0 M3MEHEHHUsI BHYTPEHHEH SHEPTUr TePMOAMHAMUYECKOM
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.



KonmnuectBo Temnotsl. TemmoéMKoCTh Tena. Y aenbHas U MOJISIpHas TEMIIOEMKOCTH
BEILIECTBA. Y IEJbHAS TEMJIOTA CTOPAaHUs TOIUIMBA. Pacuér konuuecTBa TEIUIOTHI IPU
teruonepenaue. [lonstTue o6 annadbaTHoOM mporiecce.

[TepBblit 3ak0H TepMOoAMHAMUKH. BHyTpenHss sHeprusi. KonnyecTBo TemioTsl U pabora
KAaK Mepbl U3MEHEHUs] BHYTPEHHEN YHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TepMOAMHAMUKY ISl PABHOBECHBIX MTPOLIECCOB: Yepe3 3a/laHHOE
PaBHOBECHOE COCTOSIHME TEPMOTUHAMUYECKON CUCTEMBI IPOXOIUT CIUHCTBEHHAS aquabdara.
AOGcomoTHas Temneparypa.

Bropoii 3akoH TepMOIMHAMUKH U1 HEPaBHOBECHBIX MpolieccoB. HeobpaTtumocts
MPUPOHBIX MTPOLIECCOB.

[Tpunnune! gerictBus TernoBbix MmamuH. KIT.

MakcumanbHoe 3nauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKUE aCIIEKThl UCIIOJIb30BAaHUS TEIJIOBBIX ABUraTesel. TennoBoe 3arpsa3HeHue
OKPYKAaIOILEH CpeIbl.

TexHu4ecKue yCTporCcTBa U TEXHOJOTUUYECKHUE MPOIIECCHI: XOJIOAMIBHUK, KOHIUIIMOHED,
TU3eTIbHBIA U KapOIopaTOPHBIN ABUTATENH, TApOBas TypOHHA, OyUYeHUE CBEPXHUKHIX
TEeMIIepaTyp, YTHIN3aLUsl «TEIUIOBBIX» OTXOJ0B C UCIOJb30BaHUEM TEIUIOBOI'O HACOCA,
yTHIIM3a1MsA OMOOPTraHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TETUIOBOM) M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM paclIupEHUH.

Bo3ayniHoe oruuso.

CpaBHeHHE YIEIBHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTtHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

H3mepenune yaenbHOM TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yuenne B3auMOCBS3U IHEPTUN MEKMOJIEKYJIIPHOTO B3aUMOICHUCTBUS U TEMIIEPATYPHI
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue. Y aenbHas TerioTa
napooOpa3oBaHusl.

Haceimmennsie u HeHachIIIeHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMA HACKIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT JABJIECHUS B )KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucranmnmueckue u amopdHsbie Teaa. AHU30TPOIUS CBOWCTB KPUCTAILIIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TeruioTa miaBienus. Cyomumanusl.

Hedopmaruu BEpaoro Tena. Pactsokenne u cxxarue. Casur. Moayns FOwra. [lpeaen
yhapyrux aedopmanui.

TennoBoe pacmmpeHne KUIKoCcTel U TBEPABIX Tell, 00bEMHOE U JIMHEIHOE PaCIIHpPEHUE.

[Ipeo6pazoBanue >HEPTUH B (Pa30BBIX MEpEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.



[ToBepxHocTHOE HaTskeHUE. Koadduurent noBepxHocTHOTO HaTsbKkeHus. KanumisapHsie
ABJICHM. JlaBlIeHHE 110 UCKPUBIEHHON MOBEPXHOCTHIO xKuAKOCTH. Dopmyina Jlamiaca.

TexHuueckue ycTporucTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: JKUJKNE KPUCTAIIBI,
COBPEMEHHbBIE MATEpUAJIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu nOHMXKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU IVIEHKAMU.

CmauuBanue.

Kanwsipasie sBieHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbl nedopmarnmii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yyenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOU TEIOTHI IJIaBJIEHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX APOB.

N3mepeHune abCoMOTHOM BIIaXKHOCTU BO3/yXa U OILIEHKA MacChl IapOB B IOMEILLEHUH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayinsa FOnra.

HccnenoBanue 3aBUCUMOCTH iepopManiii pe3nHOBOro 00pasiia OT MPHIIOKEHHOH K HeMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuKa.

Tema 1. dnexmpuueckoe noie.

DnexTpu3anus Tel U €€ MPOsBIEHUA. JINEKTPUYECKUH 3apsia. J(Ba BUIa 2JIEKTPUUYECKUX
3apsaa0B. [IpoBOJHUKY, TUANEKTPUKH U MTOJYIIPOBOIHUKU. DIEMEHTAPHBINA AJIEKTPUYECKUI
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kynona.

Onekrpuueckoe nojie. Ero nelicTBue Ha 3JIEKTPUUECKHE 3apsAbl.

Hanpspk€aHocTs anexTpuueckoro nois. [IpoOHblit 3apsaa. JIlunun HanpsxEHHOCTH
aneKTpudeckoro nosst. OQHOPOIHOE INEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTD IEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMAIOB U HAIIPSKEHHUE.
IToreHnnanbHas 2HEpruA 3apsaaa B dJIeKTpocTaThueckoM noie. [lorenuuan
AIIEKTPOCTATUYECKOTO MOoJIsl. CBS3b HAPSHKEHHOCTH TOJIS U Pa3HOCTU MOTEHIIUAIIOB AJIs
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[IpuHIMN cynepno3uuuy dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY miapa. [losie paBHOMEPHO 3apsKEHHONW OECKOHEYHOM MIIOCKOCTH.
KaprrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEH M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apPsIIOB.

JIMdIIEKTPUKN B JIEKTPOCTATUYECKOM IT0JIE. J{MANeKTpUUYeCcKas IPOHUIIAEMOCTh BEIIECTBA.



Konaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIIOCKOTO
KOH/JIEHCATOpA.

[TapamienpHOE coelMHEHNE KOHAEHCAaTOpoB. [locnenoBarenbHOE COETMHEHNE
KOHJIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue ycTpoicTBa U TEXHOIOTUUECKHUE MPOIIECCHI: AJIEKTPOCKOI, JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3alIUTa, 3a3€MIICHUE AJIEKTPOIIPUOOPOB, KOHAECHCATOPHI.

Hemoncmpayuu.

YCTpoUCTBO U MPUHLIKIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpolcTBO M ACMCTBUE KOHJAECHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOI'O KOHJIEHCATOPa OT IUIOLIAAH MIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHEprusi MMEKTPUIECKOTO TOJIs 3apsHKEHHOT0 KOHJIEHCATOpA.

3apsiaKa U pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomuot, npAKMuUKyMm.

OueHkKa cul B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Hab6mronenue npeBpaiieHust 3JHEPruu 3aps>KEHHOTO KOHIGHCATOPA B SHEPTHIO U3ITYUCHHS
CBETOJINO0/1A.

N3yuenue npoTekaHusi TOKa B LENH, COAEPHKAIIECH KOHAEHCAaTOp.

Pacnpenenenue pa3HoCTH MOTEHIMANIOB (HAMPSHKEHUS) IPU TOCIEI0BATEIIbHOM
COCIMHEHUH KOHICHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CcyecTBOBaHUS TOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKa. MICTOUHHMKY TOKa.
Hanpsoxkenne U u D1C.

3akoH OMa JJis y4acTKa LEMH.

DJIEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh COMPOTUBIIEHUSI OAHOPOJIHOIO
MIPOBOJIHUKA OT €0 JIMHBI U TIJIOIAIU TOTIEPEYHOTO CEUCHUS. Y IeTbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOMIHOCTB AIEKTPUIECKOTO TOKa. TemioBast MOIITHOCTb, BIJICsIEMasi Ha PE3UCTOPE.

OJ1C 1 BHyTpeHHEe CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa /1Jis MOJTHOU
(3aMKHYTOM) 27eKTprUecKol 1enmu. MoIHocTh HCTOYHUKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 1enu mocTOSTHHOTO TOKa.

TexHU4YeCKHe yCTPOMCTBA U TEXHOIOTUUECKHE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHUK FINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa M HAMPSHKCHHMS.



HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ISl pE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHUMOCTD COMPOTUBIICHUS LIUIUHIPUUECKUX MPOBOAHUKOB OT JJTUHBI, IJIOIIAU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBIIEHUS ITPU TOCTOSIHHOM
HaIpPsKECHUU.

[Ipsimoe uzmepenue I/]C. KopoTkoe 3aMblkaHUE TaJTbBAHUUECKOTO 3JIEMEHTA U OIICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coefHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pasHOCTH MOTEHIIMATIOB MEX/TY MOJIFOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAITPSDKCHUS JIJIS JIaMITbl HAKaTMBAHUS.

YBenuueHue npesena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3mepenne D/1C u BHYTpEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJC ralbBaHUYECKOTO JIEMEHTA OT BPEMEHU MTPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX/TY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJIeKTpUYecKasi HPOBOAUMOCTb Pa3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYypPHI.
CBepXMpoBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBoauuku. COOCTBEHHAs U TPUMECHAsI TPOBOAMMOCTH TOTYITPOBOTHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DIIEKTPUUECKHUI TOK B DJIEKTPOIUTAX. DIEKTPOIUTUUECKAS TUCCOLHAIINS. DJIEKTPOJIU3.
3axonbl Dapazes 1St 3JIEKTPOIH3a.

DJIIEKTPUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBIN pa3psil.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHU4YeCcKre yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: Ta30Pa3psAAHbIC JTaMIIbI,
AJIEKTPOHHO-Ty4YeBast TpPyOKa, MOTyMPOBOAHUKOBBIE TPUOOPHI: TUOA, TPAH3UCTOP, POTOAMO,
CBETOJINO/I, TallbBaHUKA, paQUHUPOBAHIE MEIH, BHITIJIABKA ATFOMUHHUS, SJIEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD JEKTPOIUTOB.

3akoHsl anekTponinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHEHHE TPOBOJUMOCTH METAIJIOB M TIOJTYIPOBOTHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.



N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

Du3nYeCKUil MPAKTHKYM.

CrniocoObl u3mepeHus (U3NMYECKUX BEIMYMH C UCIOIB30BaHNEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTEIIbHBIX TPHOOPOB ¥ KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOTIOTHBIC U
OTHOCUTEIIbHBIC MMOTPEITHOCTH M3MEepeHU pu3nueckux BenuduH. OeHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIeI0BaHUI 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH, TIPOBEPKA MPEIOKEHHBIX THITOTE3 (BBIOOP U3 PabOT, ONMMCAHHBIX B TEMATHYECKHIX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PA0OTHI, IPAKTUKYM»).

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca puznku yriyoaéHHoro ypoBHs B 10 kiiacce oCymecTBiIsieTcs ¢ y4éToM
COJIEpKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHUKU, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnule nonamus, C6A3AHHbIE C UZYUEHUEM MEMOO08 HAYYHO20 NOZHAHUA:
SBIICHUE, HAYYHBII (akT, runoresa, pusndeckas BeTUYHHA, 3aKOH, TEOPHs, HA0II0IeHNE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHUE, TOTPEIIHOCTA U3MEPEHHM, U3MEPUTEIIbHbBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHue cucteMbl ypaBHeHuil. Jluneitnas ¢ynkuus, napadona,
runep6ona, ux rpaduku u cBoiictea. Tpuronomerpruyeckue GyHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M X MPOEKLIMHU HA OCH
KOOPJMHAT, CJI0KEHNUE BEKTOPOB.

buonozua: Mexannueckoe IBIKEHUE B )KUBOM npupoje, tuddysus, ocMoc, Ternao00MeH
JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl, yTUIU3ALM
OMOOPraHMYECKOTO TOILTMBA ISl BRIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTUU, TTOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, STEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, MOJIyYeHNe HaHOMAaTEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUAKOCTEH U
ra3oB, )KUJAKHE KPUCTAIUIbL, SJIEKTPUUECKHE CBOMCTBA METAJIIOB, JIEKTPOJIUTHYECKAS
JIUCCOITUAIINS, TAIbBAHUKA, YJICKTPOHHAS MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeodbpa3oBaHre ABMKCHUN C UCTIOIH30BAHUEM MEXAHU3MOB, YUET CYXOTo U
JKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIUU (KPOHIITEHH, peréTdarbie
KOHCTPYKITMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHHUKE (TUPOCKOT, BOJIOMET
U IpyTHUE), IBUTATEh BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, OLITOBOI XOJIOAUIBHUK,
KOHJIMLIUOHEP, TEXHOJIOTHH MOJTYyYEHUsI COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHUCIIE
HaHOMaTEPHUAJIOB, 1 HAHOTEXHOJIOTUH, IEKTPOCTaTUYECKAs 3aIINTA, 3a3€MJICHNE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaJThbBAHHUKA.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMuUKAa.
Tema 4. Maznumnoe noae.



B3anmoneincTBie NOCTOSHHBIX MAarHUTOB U IPOBOJAHUKOB € TOKOM. MarHuTHoe nosie.
Bekrop MarHuTHOM MHAYKUUU. [IpMHIMI CynIeprnO3ULIMA MATHUTHBIX MTOJIEH. JIMHUM MarHUTHOMN
UHAYKLHH.

MarsuTHoe 1osie NPOBOAHUKA C TOKOM (IIPSMOTr0 IPOBOJIHUKA, KATYIIKU U KPYTOBOI'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuuia JlopeHnua, e€ HanpaBiIeHUE U MOJTYJIb. [[BrKeHUE 3apssKeHHOW YacTHIIhI B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

MaruutHoe nose B Beniectse. GeppoMarHeTUKH, napa- 1 IMaMarHeTUKH.

TexHuueckue ycTpoiCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: IPUMEHEHHUE ITOCTOSHHBIX
MarHuTOB, JIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, FIEKTPOBUTATEND SIKOOU, YCKOPUTETH
3JIEMEHTapHBIX YaCTHL.

Hemoncmpayuu.

KapTtuna nuHMi MHIYKIIMYM MarHUTHOTO I0JIs1 TOJIOCOBOTO U NMOAKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUI MarHUTHOM MHAYKLIUU NOJIS JJIMHHOTO MIPSAMOTO NIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

HaOnronenue 1BUKEeHUS IydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[IpuHMn 1eicTBUS 3JEKTPOU3MEPUTENBHOIO IPUOOpPAa MATHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

WccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunel Ammepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOM MHIYKIIUU HA OCHOBE N3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SABnenue anekTpomMaruuTHON HHAYKIMH. [loTOK BekTOpa MarHuTHOM nHAYKIMU. D/1C
MHAYKIUH. 3aKOH JIEKTpOMarHuTHoW nHaykunu Papanes. Buxpesoe a1aeKkTpuueckoe mnosie.
Toku dyxko.

O/1C nHayKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NuayktrBHOCTB. KaTynika MHAYKTUBHOCTH B LM ITOCTOSIHHOTO TOKA. SIBlIeHUE
camonHaykiuu. 3/1C caMOMHIyKIUN.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckue ycTpoiuCcTBa U TEXHOJIOTUYECKHUE NTPOLIECCHl: MHYKIIMOHHAs 1€Yb,
COJIEHOMJI, 3aIIMTa OT 3JIEKTPU3ALMH TEN MIPU IBUKEHUU B MAarHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Hccnenosanue 3aBucumoctu J/1C HHAYKIIMK OT CKOPOCTU U3MEHEHUSI MarHUTHOTO
MOTOKA.

ITpaBuio Jlenna.



[Tanenne MarauTa B aIIOMUHUEBOM (MEHOI) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Uccnenosanue 3aBucumocty J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA B
LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBaHue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBIEHUS CAMOMHAYKIUU.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nes 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe 1 JuHaMHYECKOE OMKCAHUE.
DHepreTuyeckoe ONnucaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM aHeprun). BoiBon
JUHAMHUYECKOI0 OMMCAHUS TAPMOHMUYECKUX KOJIEOAHUN U3 UX SHEPTeTUYECKOro U
KMHEMaTU4YE€CKOTO ONMCAHMUS.

Awmiutyzaa u $asa konedanuii. CBsi3b aMIUIUTY bl KOJIEOAHUI UCXOTHON BEIHYUHBI C
aMIUIUTY/IaMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora Kosebanuid. [leproa ManbIx CBOOOHBIX KOIEOAHUH MAaTEMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOAHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aTyxaromux KonedaHusx. Beinyxaennsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHnus Ha BUJ pe30HAaHCHON KpUBOil. ABTOKOJIE0aHUS.

TexHuuyeckue ycTpoiCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmronenne He3aBUCHMOCTH MTEpHOJia MaJIbIX KOJIe0aHU rpy3a Ha HUTH OT aMILJIUTY/IbI.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH TIeproJia CBOOOIHBIX KOJIeOaHM
OT CONPOTHUBJICHUS.

UccnenoBanue xonebanuii rpy3a Ha MACCUBHOM NPYKUHE C LIENbI0 (HOopMUpOBaAHUS
npeJIcTaBIeHU 00 naeanbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUM MPH KoJIeOaHUIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoeOaHui Ha yIIpyroM MojBece.

W3ydeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[TpeobpazoBanue 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYbI 3aTYXAIOLUX KOJICOAHUH.

HccnenoBanue BEIHYKJIEHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummuoie Koedbanus.

Konebarenbupiii KOHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHBHOM
KosiebarenbHOM KoHType. @opmyina TomcoHa. CBsI3b aMITUTY IbI 3apsia KOHAEHCATOPA C
aMIUTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM K0Je0aTeIbHOM KOHTYpE.



3aryxarolue 3JeKTPOMAarHUTHbIE KoeOaHus. BeIHyKI€HHbIE 2JIeKTPOMarHuTHbIE
KoJIeOaHusl.

ITepemeHHbII TOK. MOILITHOCTh IEPEMEHHOT0O TOKA. AMIUIMTYIHOE U JEHCTBYIOILEE
3HA4YEeHUE CUJIbl TOKA U HAPSHKEHUS IIPU PA3IU4HON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMCHH.

CuHyconabHbII IepeMeHHbIN TOK. Pe3ucTop, KOHAEHCaTOp U KaTylllKa HHYKTUBHOCTU
B LIENI CHHYCOMJAJILHOIO IIEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEeHU.

WneanbHblil Tpanchopmarop. IlponsBoacTso, nepenada u noTpedIeHUE AIEKTPUYECKON
JHEPruu.

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTposHepruu. KynbTypa ucnoiab30BaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHHUYeCKne yCTpONCTBA U TEXHOJIOTUYECKHUE ITPOLIECCHI: IIEKTPUYECKUIN 3BOHOK,
TEHEPATOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO T€HepaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHNUS.

Pe3ucrop, karylka HHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U
KOH/JIEHCATOopA.

VYCTpoiicTBO M NPUHIMIT AEHCTBUS TpaHchopMaTopa.

Mogenb TMHUY 3JIEKTpOoIIepeIadH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, npaKmMuKym.

Nzyuenue tpancpopmaropa.

HccnenoBanue NepeMEHHOIO TOKA Y€pe3 MOCIEI0BATEIBHO COEAMHEHHBIE KOHIEHCATOP,
KaTyIIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOrO pe30HaHca.

WccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL.

MexaHnueckue BOJIHBL, yCIOBHS UX pacnpocTpaHeHus. [lonepednsie 1 NpooJIbHbIE
BoJIHBI. [lepros, ckopocTh pacnpocTpaHEeHHs U JUTMHA BOJIHBI. CBOIICTBA MEXaHMYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH CpeIbl.

DNEeKTPOMAarHUTHbHIE BOJHBI. Y CIIOBUS U3TYYEHHsI 3JIeKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIIEHHE, OJIIpU3aLus,
uHTEephepeHIMs U AUDPaKIHSL.

[Hkana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 3IeKTPOMarHuTHHIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBs3u U TeneBUACHU. Pagronokanms.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl.



TexHHUYECKHE YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paaMonpuéMHHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus, ynbTpa3BykoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPAaHEHHUE NIONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTbD JUTMHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

HaOnronenue oTpakeHus v MpeJoMIIeHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaOnroneHue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIMTYIOM U 4aCTOTOH
KoJie0aHui.

UccnenoBanue CBOMCTB AIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEITOMIIEHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6HapyxeHue HH(PPaKpacHOro U YIbTPa(HUOIETOBOIO U3IIy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut, nPAKMUKyM.

N3yuyenue napameTpoB 3ByKOBON BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMmonuHeitHOEe pacipocTpaHEHUE CBEeTa B OAHOpoAHOM cpere. JIyu cBera. ToueuHblit
HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoenue n3o0pakeHuil B INIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI IPEOMIIEHUS CBETa. AOCOIOTHBIN MOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIN MoKa3aTens npeaoMieHus. [IocToSHCTBO 4acTOTHI CBETA U
COOTHOUIEHHE JUIMH BOJIH MPH IIEPEX01€¢ MOHOXPOMATHYECKOT0 CBETA Yepe3 IpaHully paszena
JIBYX ONITHUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN cocTaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoiue 1 paccenBaromiye JMH3bl. ToHKas TuH3a. POKYCHOE paccTOsHUE U
ONTUYECKasl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOT'O PAaCCTOSTHUSI TOHKON ChepruuecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IOKA3aTesl IPEIOMIICHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1TaBAEMOE JIMH30M.

Xox J1y4a, MpoIIeIIIEro JUH3Y MO IPOU3BOIBHBIM YIJIOM K €€ INIAaBHOM ONTHYECKON OCH.
[TocTpoenne n300pa>keHU TOYKU U OTpe3Ka MPsSMON B COOMPAIOIINX U PACCEUBAIOLINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias ciocoOHocTs. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON OMTHKH.

Bonnosas ontuka. Uatepdepenuus csera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB M1 MUHUMYMOB B HHTeP(EPEHIIMOHHON KapTUHE OT JBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMeph! Kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxus ceera. AudpakironHas pemeTka. Y caoBre HaO0AeHNs ITIaBHbIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[longpuzanus ceera.



TexHHYECKHE YCTPOMCTBA M TEXHOJOTUYECKUE MPOLIECCHI: OYKH, JIYIa, IEPUCKOIIL,
¢oroamnmapar, MUKPOCKOI, TPOSKIIMOHHBIN anmapar, IpOCBETJIIEHUE ONTUKH, BOJIOKOHHAS
OITHKA, TU(PAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue pesioMIIEHUs CBETA.

HaburoneHne noaHoro BHYTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanne X0/1a CBETOBBIX ITYYKOB YE€PE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIa, TEJIECKOIIA.

Habmonenue natepdepeHnm cBera.

HaOnroneHue 1BEeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

Habmonenne nudpakioHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HaOnronenue nonspusanuu cBeTa.

[TpuMeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

M3mepenue nokasaress npeaoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUA OT BEIIeCTBa (Ha MpUMepe KUAKUX
JIUH3).

N3mepenune poKyCHOTO pacCTOSIHHUS PACCEHBAIOIINX JIHH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[TonydyeHue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenne nudpakumn, uaTepdEpeHIINM U MOJIIPU3aLuU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOro N3IyYeHUs Ha IBYX LIEIAX.

Hab6monenue nucniepcumu.

Hab6mronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue ciekTpa U3IydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHON peIETKY.

Pa3nes 6. OcHOBBI cielUAJILHOMH T€OPUU OTHOCUTEIbHOCTH.

I'paHnLIBI TPUMEHUMOCTH KJIAaCCUYECKON MeXaHMKU. IlocTynaTsl criennanbsHON Teopun
OTHOCHUTEJIBHOCTH.

[TpocTtpancTBeHHO-BpeMeHHON nHTepBall. [IpeobpazoBanus JlopeHua. Ycnosue
npUYUHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHnEe BPEMEHU U COKpaLeHHE
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOSL.

TexHUUYeCKHEe YCTPONCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: CITYTHUKOBBIE TPUEMHHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4eckuil HKCIIepUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

OnpezneneHye UMITYJIbCA U SHEPTHH PEIATUBUCTCKUX YacTull (1o GoTorpadusiM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).



Pasznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapuo-6011060i oyaausm.

PaBHOBecHOE TeII0BOE M3TydeHHE (M3TydeHHE a0COMOTHO YEPHOTO Tea). 3aKOH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHA U UMITYJILC (HOTOHA.

®otoadppext. Onbitel A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHHe DHHIITEIHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeta (B Y4aCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOTJIOMIAIOIIYIO U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BomHoBble cBoiicTBa yactull. Bosiabl ne bpoiins. {nuHa BoiaHbl ne bpoinst u pasmepsl
00J1aCTH JOKAIM3alMU JBUKYIENHCS YacTULbl. KOpimycKyIsipHO-BOJTHOBOM JAyaanu3M.
Judpakius 31eKTpOHOB Ha KpUCTaJLIaX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHu4YeCcKre yCTPOMCTBA U TEXHOIOTUUECKHE MPOIIECCHI: CIIEKTPOMETP, (DOTOIIIEMEHT,
dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

@010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToaHoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HUccnenoBanue hotopesucropa.

Wzmepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus hotodddexra.

HccnenoBanue 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOINO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHus atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u nornomienrne (GOTOHOB MU MEPEX0JIE aTOMa C OAHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpIUM aToOMa BOAOPOa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3NTyueHue ceera. Jlazep.

TexHU4ecKne yCTpoCcTBa U TEXHOJOTUYECKHUE MPOIIECCHI: CIIEKTPAJIbHBIN aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmroienue nuHeivaTbix ClieKTpoB.

YCTpoKcTBO U AEMCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHUILI.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

UccnenoBanue cnektpa pa3pekeHHOT0 aTOMapHOTO BOAOPO/Ia U U3MEPEHHE MMOCTOSTHHOMN
PunGepra.

Tema 3. Quszuka amomHo20 A0pa u I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'eitsenOepra—MBanenko. 3apsin sapa. MaccoBoe 4ucio sijpa.
H3otomsl.



PannoaktuBHOCTH. Anb(a-pacma. IIEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4CHHUE.

3aKOH paiM0aKTUBHOTO pacnajaa. PagroakTuBHble 30TOIBI B pupoje. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHnu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepubie peakuuu. Jlenenue u cunTes saep. SAnepusie peakropsl. [Ipodiemsbl
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. DKOJIOTMUYECKUE aCIEKThI pa3BUTHUS S1€PHOMI
SHEPIeTHUKHU.

Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YACTHULL.

@yHIaMEHTAIIbHBIC B3aUMOICUCTBUSA. bapruoHbl, ME30HHI U JIeNTOHEL. [IpencrasieHue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOZAEIb aIJpOHOB.

®usuka 3a npenenamu CtaHaapTHol Mozenu. TéMHas Matepust U TEMHas SHEPTHUSL.

EnuncTBO DM3mveckoit KapTHHBI MUPA.

TexHu4eckue ycTpouCcTBa U TEXHOJIOTMYECKHE ITPOLIECCHI: JO3UMETP, KaMepa Buibcona,
AJIEPHBIN PEaKTOp, TEPMOSACPHBIN pEaKTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

W3yuenue noriomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Oranel pa3BUTHA acTpoHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHE
actpoHoMuu. [TpuMeHUMOCTH 3aKOHOB (PU3UKU It O0BSICHEHHS MPUPOIbI KOCMHUYECKHUX
00BEKTOB.

MeTo/1bI aCTPOHOMHUYECKHX HccieoBaHUNH. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNecKoNbl, BHeaTMOC(hepHasi acTpOHOMHUSL.

Bup 3Bé3anoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Comnre. Conreunast akTHBHOCTh. McTounuk sHepruu ComnHIla v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CreKTpaibHbIN K1acc —
CBETUMOCTB». 3BE3/1bI INIABHOM IIOCIIEN0BATENBHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTB» IS
3BE3]] IIIaBHOW MTOCIIE0BAaTENbHOCTH. BHyTpeHHee cTpoenue 38E31. COBpeMEHHBIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BomoK CosHIla U 3BE31. DTarbl )KU3HU 3BE3NL.

Mneunsiii [TyTs — nHama [Manmaktuka. [Tonoxxenue u amxenne Connna B ["anaktuke. TUIb
ranakTuk. Paguoranaktuku v kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacinpenne Beenennoit. 3akon Xa066ia. Pasberanue ranaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naoniooenus.

Habmronienus 38€31H0r0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH [Tl OIIPEIENICHUS MTOJI0KEHNS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOI0O NOYIIApUs U SIPKUE 3BE3IBI.

Hab6mronenus B Teneckorn JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3IHBIX CKOTUICHU.

Du3nyecKuil MPaAKTUKYM.



Crioco0b! u3MepeHHst (PU3MUECKUX BEIUYMH C HCIIOJIb30BAHHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOITIOTHBIE U
OTHOCHTEJIbHBIEC TIOTPEIIHOCTY U3MeEpeHui pru3nueckunx BenndynH. OLeHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIeA0BAaHUM 3aBUCcUMOCTEH (pru3nUecKux
BEJIMYHH, TIPOBEPKA NPEITIOKEHHBIX TUIIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMAaTHYECKUX
pazzenax «Y4eHUYECKUi 3KCIIEPUMEHT, Ja00opaTopHbIe pabOThl, MIPAKTUKYM).

Oo6o0maronee MoBTOpPeHMeE.

O06o011IeHNe U cucTeMaTu3alus CoiepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHast GU3MKa U TEPMOJAUHAMUKAY, «JIEKTpOoInHAMHKaY, «KomeOaHus 1 BOJIHBDY,
«OCHOBBI CIIEIIUAILHON TEOPUH OTHOCUTEILHOCTHY, «KBaHTOBas (hr3uka», « DIeMEHTHI
ACTPOHOMMHU U acTPOUZUKUY.

Ponb ¢pu3uKu 1 aCTPOHOMHMH B SKOHOMHYECKON, TEXHOIOTNYECKOH, COLIMANbHOMN U
ITHYECKOHN cepax AesITeTbHOCTH YeJI0BEKa, POJIb M MECTO (PU3UKU M aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA, 3HAYECHHE OIIMCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEJIBHOM U MPOTHOCTHYECKON (DyHKIMH (HU3NUECKOI TeopuH, posib (PU3NYECKON TEOpUU
B ()OPMHUPOBAHUU TPEACTABIECHUN O PU3NUECKON KapTUHE MHPa, MECTO (PU3NIECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUIN O IPUPOJIE.

Me:xknpeameTHble CBSI3H.

N3yuenue kypca pusuku yriay0onéHHoro yposHs B 11 kinacce ocymiecTBisieTcs: ¢ yuéToM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnoie nOHAMUA, C6A3AHHbLE C UYUEHUEM MEM OO0 HAYUHO20 NO3ZHAHUA:
SIBJICHUE, HAYUHBIH (aKT, TUIOTE3a, (pru3nyeckas BeIMUMHA, 3aKOH, TEOpHs, HaOIro1eHue,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHUE, IIOTPEITHOCTU U3MEPEHUM, U3MEPUTEIILHBIC
npuOopsl, nudposas 1adbopaTopus.

Mamemamuka: penieHre CUCTEMbI ypaBHEeHUH. TpuronoMmerpuueckrue QyHKIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M nX
IPOEKIMH HAa OCH KOOPAMHAT, CJI0XKEHNE BEKTOPOB. [Ipon3BOIHbIE 37IeMEHTApHBIX (PYHKIIUI.
[Tpu3Haku no100Ms TPEYroOAbHUKOB, OIIPEEICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonozua: s3nextpuueckue SBICHUS B )KUBOM NPUPOJIE, KojeOaTenbHbIE IBHKEHUS B
JKUBOM NPUPOAE, IKOJIOTHUECKNE PUCKH IIPH IIPOU3BOACTBE MIEKTPOIHEPIUH,
AIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEHN cpelbl, yIbTPa3ByKOBasi TUarHOCTHKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI NPUPOJE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAst CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIE NOIOCA 3EMITH, 3aJI€)KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJIBUraTENb
SIxoOu, reHepaTop NEPEMEHHOT0 TOKa, UHAYKIIMOHHAS 11€4b, JUHUHU dJIEKTpoIepeay,
ANIEKTPOABHUraTENb, pajiap, paaIuonpuEéMHIK, TeIEBU30D, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA,
coJIHe4Has OaTapesi, CIyTHUKOBbIE MPUEMHUKH, siIepHAasi SHEPTeTUKA U IKOJIOTUYECKUE acCTIeKThI
€€ pa3BUTHS.



ITNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHS Y4eOHOTO npeamera «Du3nkay JOIKHBI OTPaKaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YYarOMIMXCsl PYKOBOJICTBOBAThLCS CHOPMUPOBAHHON BHYTPCHHEH
MO3UIUEHN TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPECHHHUX
yOexaAeHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTAM POCCUHCKOT0 00IIeCTBa,
pacIIMpeHne KU3HEHHOTO OIBITA U OIBITA JIEATEIHHOCTH B MPOIIECCE PeaTu3allii OCHOBHBIX
HATPaBJICHUH BOCIIUTATEILHOMN IEATEILHOCTH, B TOM YHCJIC B YACTH:

rpakIaHCKOr0 BOCIIMTAHHUS:
¢ chopMHPOBAHHOCTH TPAKIAAHCKON TTO3UIIMH 00YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;
® IPUHSATHE TPAJAULIUOHHBIX 00IIIEYEIOBEYECKIX T'YMAaHUCTHYECKUX U IEMOKPATHUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTU COBMECTHYIO JICSITEIbHOCTh B MHTEPECaX rPaskJaHCKOro 00IeCTBa,

y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

® yMEHHE B3aUMO/JICHCTBOBATH C COLIMAILHBIMA HHCTUTYTAaMH B COOTBETCTBHH C UX

(GYHKIUSMU ¥ Ha3HAUYCHUEM;
® FOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.
NATPUOTHYECKOTO BOCITUTAHUS:
¢ chopMHPOBAHHOCTH POCCUICKOM IPasKJaHCKOM WICHTUYHOCTH, TAaTPUOTU3MA,
® [[CHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCHICKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
¢ chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;
® C[TIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B JICITEILHOCTH
Y4€HOT0;
® OCO3HAHME JTMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOHYHMBOTO Oy IyIIETO.
ICTETUYECKOTO BOCTIMTAHUSA:
® 3CTETHYECKOE OTHOIIICHUE K MUPY, BKITFOYAsI SCTETHKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCHMTAHMS:
® HTEpEC K pa3IU4HbIM cepaM mpodhecCHOHATBHOM JeSTENLHOCTH, B TOM UUCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIeit
po(eccru M peaTn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
® TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHMIO M cCaMOOOPa30BaHMIO B 00IacTH (DU3UKH Ha
MPOTSHKEHUH BCEH )KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHUS:
¢ chOpMHPOBAHHOCTH IKOJIOTHUYECKON KYIbTYPHI, OCO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

® [UIAHUPOBAHHE M OCYIIECTBICHUE JEUCTBUI B OKPYXAIOIIEH Cpelie HA OCHOBE 3HAHUS

1eJel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



® pacUIMPEHHE OTbITA ACATEIHHOCTH YKOJIOTHYECKOM HAIIPaBJICHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUH 110 usnKe.
LHEHHOCTH HAYYHOI' 0 MO3HAHMS:

¢ chOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HAHUE LICHHOCTH HAYYHOU AEATEIbHOCTH, TOTOBHOCTH B ITPOLIECCE U3YUCHUS (PU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESITEIbHOCTh MHANBHIYyaTbHO U B
rpymnre.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelcTBUS
Ba3oBble JJornueckue aeiicTBu:
® CaMOCTOSTEIFHO ()OPMYJIMPOBATH U aKTYAJIM3UPOBATH MPOOJIEMyY, pacCMaTpPUBATh ¢
BCECTOPOHHE;
® OIIPEACIIATH MEJIN AeATESIbHOCTH, 3a/1aBaTh TapaMETPhl M KPUTEPHUH MX JOCTHIKCHHS;
® BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAEMBIX (DU3HUCCKUX
SIBJICHUAX
e pa3pabaThIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHATN3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;
® BHOCUTbH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;
® KOOPJIMHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBUSIX PEaIbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3zoBble nccienoBaTebCKHe AeHCTBHSA:
® BIIaJICTh HAYYHON TEPMUHOIOTHEH, KIIFOUEBBIMH MOHATUSAMU U MeToAaMH (pu3ndeckoi
HayKH;
® BIIaJICTh HaBBIKAMU y4eOHO-UCCIIEI0BATEILCKOM U MPOSKTHOMN JAESITeTbHOCTH B 001acTH
(bU3HKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIIbHOMY MTOUCKY METOJIOB
pemieHus 3a1a4d GU3NIeCKoro Coep KaHusl, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MTO3HAHUS,
® BJIaJIETh BUJIAMH JIEATEILHOCTH TI0 MOJTYyYEHUIO HOBOT'O 3HAHUS, €Tr0 MHTEPIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHbBIX YUCOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BBISIBIISITH IPUYUHHO-CIIEICTBEHHBIC CBSA3H U aKTYaIU3UPOBATh 3a7auy, BEIABUTATh
TUTIOTE3Y €€ peleHus, HaXOIUTh apTYMEHTHI JIJIs J0Ka3aTelIbCTBA CBOMX
YTBEPXKICHHM, 33]1aBaTh TTapaMeTPhl K KPUTCPUH PEIICHHUS,
® AHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUS 3a7a9i PE3YIbTaThl, KPUTUUECKH
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
® CTaBUTH U (hOPMYITMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JACATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUHN (PU3NKH;
® [aBaTh OIIEHKY HOBBIM CUTYAIUsM, OLICHUBATh TPHOOPETEHHBIN OITBIT;
® yMETh MTePEHOCUTH 3HaHUSI 110 (PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HEIECATCITLHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;



® BBIJIBUTaTh HOBBIE UJICH, NPEJIaraTb OpPUruHAIbHbBIC TTOJAXObl U PEIICHHUS;
® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.
PatGora ¢ undopmaumeii:
® BIIJICTh HABBIKAMU MOJTy4eHUsI HH(GOpMAIMU (GU3NIECKOTO COACPKAHMS U3 ICTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILIECTBIIATH IIOMCK, aHAJIN3, CHCTEMATH3ALUIO U
MHTEPIIPETALNIO UHPOPMALIUK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,
® OIICHUBATh IOCTOBEPHOCTH UH(OpMAIUY;
® [ICII0JIb30BATh CPe/ICTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B
PELIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 ¢
coOnrofeHreM TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM
0€30I1aCHOCTH;
® CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B Pa3IMIHBIX PopMarax ¢ yuéTom
Ha3Ha4YeHHs MHQOpPMAILIMK U LEIEeBON ayUTOPHH, BHIOHpasi ONTUMAaIbHYIO (popmy
MIPE/ICTABJICHHS U BU3YAIU3aLIUHU.
KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
® OCYIIECTBIIATH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOI 1€ATEIbHOCTH;
® pPacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL
® pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;
® [IOHUMATh U UCIOJIB30BATh MPEUMYILIECTBA KOMaHAHON M UHIMBUYaJIbHOU PabOTHI;
® BLIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;
® [IPUHUMATH LIEJIM COBMECTHOM AESATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JENCTBUS MO €€ JOCTUKEHUIO: COCTABIISITH IUIaH JEHCTBUM, pacpeiesiTh PO C
y4€TOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;
® OIICHMBATh Ka4€CTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMaH/Ibl B OOIIHil pe3ynbTart
1o pa3zpaboTaHHBIM KPUTEPUSIM;
e [Ipe/yiaratb HOBBIE IPOEKTHI, OLICHUBATh WJIEU C TIO3UIIMY HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYIIIECTBJISITh TO3UTUBHOE CTPATETUUECKOE TTOBEACHUE B PA3TMYHBIX CUTYaIIUSIX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.
PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
® CaMOCTOSITEIPHO OCYIIECTBISTH TIO3HABATENBHYIO JIEATEIHHOCTh B 001aCTU (DU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
® CAaMOCTOSITEIbHO COCTABIIATH IJIAH PEIICHUS PACUETHBIX U KQU€CTBEHHBIX 33]1a4, IJIaH
BBITIOJTHEHHS MIPAKTHIECKON pabOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
® 1aBaTh OIICHKY HOBBIM CUTYAaIIHsIM;
® pacIIUpATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
e J[e1aTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €Tr0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32
pelIeHue;
® OIICHUBATH MPUOOPETEHHBIN OIBIT;



¢ cr1oco0CTBOBATH (POPMHUPOBAHUIO U TMPOSIBICHHUIO SPYAULIUHU B 00J1aCTU (HUUKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:
® JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ATEILHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;
® BJIa/IeTh HaBbIKAMM [T03HABATEIbHOMN peduieKCuu Kak OCO3HAHUS COBEPIIAEMbIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;
® [ICII0JIb30BATh NPUEMBI peIeKCUHU AJIs OLEHKU CUTYalluH, BbIOOpA BEPHOTO PELICHHUS;
® yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELIEHUS 10 UX CHIKEHHUIO;
® [[PUHUMAaTh MOTHUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3YJIbTAaTOB JACATEIbHOCTH;
® [IPUHUMATH Cce0sl, HOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA;
® [[pUHUMAaTh MOTUBBI U APTyMEHTHI IPYIUX [IPU aHAIMU3€E PE3yIbTaTOB ACATEIbHOCTH;
® [IPU3HABATH CBOE MPABO U MPABO APYTUX HA OLUIHOKH.
B npouecce nocTrKeHNs TMUHOCTHBIX PE3YJIBTATOB OCBOCHUSI IPOTPAMMBI IO (PU3HKE [T
YPOBHSI CpeIHEro o011iero 00pa3oBaHus y 00y4aroluxcsi COBEpIIEHCTBYETCSI SMOLIMOHAIbHBIIH
UHTEJUIEKT, MPeAIoaraloui chopMIUpOBaHHOCTb!
® CaMOCO3HAHUs, BKJIFOYAIOIIEr0 CIOCOOHOCTh IOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHUE,
BUJIETh HANPABJIEHMSI pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITH
YBEPEHHBIM B ce0e€;
® CaMOpEryJIMpPOBaHus, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
SMOLMOHATIBHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
® BHYTPEHHEH MOTHUBAlLIMU, BKIIOYAIOUIEH CTpeMIIEHUE K JOCTHKEHUIO LIETU U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
® SMIIaTHH, BKJIIOYAOIIEH CIOCOOHOCTh IOHUMATh 3MOI[MOHATIBHOE COCTOSTHUE JIPYTHX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUU OOIIEHNUS, CIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;
® COLIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K konny o0yuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIINXCS YMEHUM:
® [IOHUMATh POJIb (PU3UKHU B IKOHOMUUECKON, TEXHOJIOTUYECKOM, IKOJIOTMUECKO,
COLIMAJIBHOM M 3THYECKO chepax IesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3HUKH B
COBPEMEHHOM Hay4yHOU KapTHHE MUPA, 3HAYEHUE OIUCATEIbHOM,
CUCTEMATU3UPYIOIIEeH, 00BSICHUTENBHON U MPOTHOCTUYECKON PyHKUNN (puznueckoit
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (DM3HUKHU U TEPMOAUHAMUKH, POJIb (PU3NYECKOM
Teopuu B (OPMUPOBAHUU MIPENICTABICHUM O PU3NUECKON KapTHHE MUPA;
® pa3aMyaTh yCIOBUS MPUMEHUMOCTH Mojieel (pU3NUeCKHX Tell U MPOIECCOB (SIBICHUMN):
MHepIHalbHas CUCTeMa 0TCUYETa, aOCOITIOTHO TBEPIOE TEJI0, MaTepUalIbHAs TOUKa,
PaBHOYCKOPEHHOE ABM)KEHHE, CBOOOJHOE MajJieHHe, a0COIIOTHO ynpyras aedopmarus,
a0COJIIOTHO yIIpyroe 1 aOCOIIOTHO HEYNPYroe CTOJIKHOBEHMSI, MOJEIIH Ta3a, JKUAKOCTH



U TBEPOTO (KPUCTAIITMYECKOI0) Tela, UIealbHbIN T'a3, TOUSUHBIN 3apsii, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

® pa3nuyaTth yCcIoBUs (FPaHULIBI, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAThH BceoOIuit XxapakTep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPAHMYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBACHITH MEXaHUYECKHE MPOIIECCHI U SBIICHUS, HCIIOJIb3YsI OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHHUS,
dbopMyIibl KHHEMATUKU PaBHOYCKOPEHHOT'O ABM)KEHUS, TpeoOpazoBanus ["amues s
CKOPOCTH U NepeMenieHus1, 3aKkoHbl HproTOHA, MPUHIIKIT OTHOCUTENbHOCTH [ anues,
3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI COXPAHEHHS UMITYJIbCA U MEXAaHUYECKON
SHEPTUH, CBSI3b PAa0OTHI CHIIbI C U3MEHEHHEM MEXaHUYECKOM SHEPTuH, YCIOBUS
paBHOBecHsI TBEPAOIO TeJa), IPU ITOM HCIHOIH30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MTPEOOpa3oBaHUi
["anunes, BTOporo u TpeThero 3akoHoB Hpl0TOHA, 3aKOHOB COXPAaHEHUSI UMITYJIbCA U
MEXaHUYECKOM HEPruu, 3aKOHa BCEMUPHOTO TSATOTCHUS;

® AHAJIM3UPOBATH U OOBICHATH TEIJIOBBIC MPOIIECCHI U SIBJICHUS, UCIIOIb3YsI OCHOBHBIC
nonokeHuss MKT u 3akoHBI MOJIEKYIISIPHON (PU3UKH U TEPMOJAMHAMUKH (CBA3H
JABJICHUSI UJICATBHOTO Ta3a CO CPeIHEN KMHETUYECKOM SHEPTUeii TeII0BOrO JBUKCHHUS
Y KOHLIEHTpAIMen ero MOJICKYJI, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpeaHEN
KHHETHUYECKOM SHEpPrUeil TEIIOBOTO JBMKEHHUS €0 YACTHII, CBS3b JABJICHUS
UJCabHOTO raza ¢ KOHIIEHTpAIel MOJIeKYJ U €ro TEMIEpaTypoil, ypaBHEHHE
MenneneeBa—Kiamnepona, nepBblii 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPaHEHUS
SHEPTUU B TEIUIOBBIX MPOIIECccax), IPH 3TOM UCIOJIb30BAaTh MATEMAaTUUECKOE
BBIPOKEHHE 3aKOHOB, YKA3bIBATh YCJIOBHUS MPUMEHUMOCTH ypaBHeHUsT MeHeneeBa—
Knaneiipona;

® AHAJIU3UPOBATH U OOBICHATH ANEKTPUUECCKUE SBJICHUS, UCIIOJIB3YsI OCHOBHBIE TTOJIOKEHUS
Y 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXPAHEHHUS JNEKTPUUIECKOTO 3aps/ia, 3aKOH
Kynona, moTeHINanbHOCTh 3JIEKTPOCTATUYECKOTO MOJISL, IPUHLUIT CYTEPIIO3UIIIT
AIEKTPUUECKUX TOJIEH, TIPU STOM yKa3bIBasl YCIOBHS MPUMEHUMOCTH 3akoHa KyroHa, a
TaKKe MPAKTUYECKU BaXKHBIE COOTHOIICHUS: 3aKOHBI OMa JJI y4acTKa 1enu U JJIs
3aMKHYTOH 3JeKTpruecKoi 1enu, 3akoH Jlxxoyns—Jlenna, npasuna Kupxroda, 3akoHbI
®Dapages 1715 IEKTPOIU3a);

® ONTUCHIBATH (PU3MUECKHE TTPOIIECCHI U SIBJICHHUS, UCIOB3YS BEIMUMHBL: IEpEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TeJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTEHIIMATbHAS DHEPTUS, KHHETHUECKasi JHEPTUs, MEXaHWYEeCKast SHEePrus, pabota
CHUJIBL, IEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CUJla TSHKECTH, CUJIa YIIPYTOCTH, CHUIIa
TPEHHUsI, MOIIIHOCTh, SHEPTHUSI B3AUMOACUCTBUS Teja ¢ 3eMIeil BOMM3H €€ TOBEpXHOCTH,
SHEPrus ynpyrou aegopmaiuu npy>KuHbl, KOJTHYECTBO TEIUIOTHI, AOCOTIOTHAS
TeMIiepaTypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSIS SHEPTHS HICATLHOTO
OJIHOATOMHOT0 ra3a, paboTa ueaqbHOr0 ra3a, OTHOCUTENIbHAs BIaKHOCTh BO3IyXa,
KITJl uneanbHOTO TEMIOBOIO JBUTATENS; HIEKTPUUECKOE M0JI€, HAMPSKEHHOCTh
ANEKTPUUECKOTO MOJIsA, HAMPSKEHHOCTD MOJIsi TOUEYHOTO 3apsijia WIH 3apsKEHHOTO
mapa B BaKyyMe M B IMDJIEKTPUKE, MOTEHIIUAI JIEKTPOCTATUYECKOTO TOJIsI, pa3HOCTh
MOTEHITUAJIOB, JIEKTPOIBIDKYIIAS CHIIA, CHUJIA TOKA, HAMPSDKEHHE, MOIITHOCTh TOKA,
ANEKTpUUECcKasi EMKOCTb IJIOCKOIO KOHJIEHCATOPa, COMPOTUBIIEHUE y4acTKa LN C



MOCIIe0BATENbHBIM U MapalieIbHBIM COEIMHEHHEM PE3UCTOPOB, SHEPTHUs
AIIEKTPUIECKOTO TOJISI KOHJEHCATOPA;

® 00BACHATH OCOOEHHOCTHU MPOTEKAHUS PU3NYECKUX SBICHUI: MEXaHUYECKOE IBUKECHHE,
TEIUIOBOE JIBIYKEHUE YACTHUI] BEIIECTBA, TEILIOBOE PaBHOBECHE, OPOYHOBCKOE
nBrxkeHue, 1udys3us, UcnapeHue, KUIeHne U KOHIeH A, IIaBJIeHue U
KpUCTAJIIIM3a1sl, HAPABJICHHOCTh TEIIONepeaayu, SEKTPU3aIus Tell,
AKBUITOTCHIIMAILHOCTH MMOBEPXHOCTHU 3aPSKECHHOTO TIPOBO/IHHKA,

® [IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETUUMHBI OT APYTOi ¢
UCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YJBTATHI MOJYICHHOW 3aBUCUMOCTH (DU3HUYECKUX BEIIMYMH B BHJIC
rpadukoB ¢ yuéToM aOCOMIOTHBIX MOTPEIIHOCTEH U3MEPEHH, JIeNIaTh BBIBOIBI 10
pe3yJibTaTaM HCCIIeI0BaHuUS;

® [IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, IPU 3TOM BBIOUPATH
ONTUMAJIBHBIA METOJT U3MEPEHHUSI, OLICHUBATh A0COIIOTHBIE U OTHOCUTEIIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJIUTH OIBITHI MO IPOBEPKE MPEIOKEHHON TUIIOTE3bI: JIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh IKCIICPUMEHTATHLHYIO YCTAHOBKY, aHATM3UPOBATH TIOJTYICHHBIC PE3YIIbTAThI
U JIeTIaTh BBIBOJ O CTAaTyCE MPEAJIOKEHHOMN TUIIOTE3bL;

® coOII01aTh TpaBuiIa 0€301aCHOTO TPYAA MPH MPOBEICHUN UCCIICIOBAHUA B PAMKaX
yueOHOTr0 SKCIIEPUMEHTA, TPAKTUKYMa U Y4eOHO-HUCCIIEeI0BATENLCKON M MPOESKTHOU
NESITENIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaO0OPaTOPHOTO
000pyI0BaHNS;

e pemiath pacuéTHhIC 3aJ]a41 C SIBHO 33JJaHHOM M HESBHO 3aJJaHHON (PU3MUYECKON MOJIEINbIO:
Ha OCHOBaHHWH aHAJN3a yCJIOBHs 00OOCHOBBIBATH BEIOOD (PU3UUECKON MOJIEIH,
OTBEUAIOMIEeH TPeOOBAHUSM 33JIa4H, TPUMEHSTH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJAThl (PU3NIECKUX TEOPHUI MPU UCTIOIH30BAHUH MAaTEMAaTHYECKUX METOJI0B
peleHus 3aaa4, TPOBOAUTH Pacu&Thl HA OCHOBAHUHU UMEIOIIUXCS TaHHBIX,
AHATM3UPOBATH PE3YJIBTATHl K KOPPEKTHPOBATH METOJIBI PEIICHHS ¢ YIETOM
MOJTyYEHHBIX PE3y/IbTaTOB;

® peniaTh Ka4eCTBCHHBIC 3a1a9, TPEOYOIre MPUMEHEHHUS 3HAHUN U3 Pa3HBIX Pa3JIeioB
Kypca (PM3UKH, a TaK)Ke MHTETPAIMH 3HAHUN U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA: BEICTPAUBATh JIOTHUECKYIO IIETIOYKY PACCYKICHHM ¢ OIOpOr Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

® [ICTI0JIB30BaTh TEOPETUUECKIE 3HAHUS JIJIsl OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PabOThI
WU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTUUYECKUX MTPOIIECCOB;

® IPUBOJIUTH TPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU H
TEXHOJIOTHH;

® AHAJTM3UPOBATH U OIIEHUBATH TIOCIICCTBHS OBITOBOM M MMPOU3BOJICTBEHHOM JCATEIIEHOCTH
YeIIOBEKa, CBA3aHHOHN ¢ (PH3UIECKUMH MPOIIECCAMU, C TTO3UITUI 3KOJIOTHIECKON
0€30MacHOCTH, MPEICTABICHHUH O pallMOHATLHOM MPUPOAOIOIF30BAHUH, & TAKKE
pa3yMHOM UCTOJIb30BaHUU JOCTH)KCHUN HAYKHU U TEXHOJIOTHH [T TalbHEHUIIero
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

® IPUMEHSATH Pa3IUYHbBIE CIIOCOOBI pabOTHI ¢ HHGOPMAIUEH PU3NIECKOTO COAECPIKAHUS C
UCIIOJTb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, IIPU ITOM



UCTIONIb30BATh COBPEMEHHBIE HH(POPMAIIOHHbBIE TEXHOIOTUH JUIS TIOMCKA,
nepepabOoTKU U MPeIbsIBICHUS YIeOHON 1 HayYHO-TIOMYSIPHOM HH(pOpMaIHH,
CTPYKTYPUPOBAHUS M HHTEPIPETANK HHPOPMALIUH, TOTYYCHHOHN U3 Pa3INnIHbIX
MCTOYHHMKOB, KDUTUYECKH aHATM3UPOBATH MOJTy4aeMylo HH()OpMALIUIO 1 OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI, TaK ¥ Ha OCHOBE aHaJIN3a
UCTOYHUKA HHPOPMALIUH;

® IPOSIBIISITH OPTaHU3ALMOHHBIC U TI03HABATEIIFHBIC YMEHHSI CAMOCTOSITEIIEHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOEKTHBIX U y4eOHO-
HCCIIE0BAaTEIbCKUX paloT;

¢ paboTaTh B rPyIIE C UCIIOJTHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh
paboTy TPYNIIBI, PAOHATIBHO PACHIPEAEIATh ASTEIbHOCTh B HECTaHAAPTHBIX
CHUTYaIMsIX, aJIeKBaTHO OL[CHWBATh BKJIAJ KAXKI0TO U3 YIaCTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

® [IPOSIBIISITH MOTHBALIMIO K OyAyIIeil mpodecCHOHATBHOMN AeSITeNbHOCTH MO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K koHuy o0yuenus B 11 knacce npeMeTHbIE PE3yJIbTaThl HA YIITYOJEHHOM YPOBHE JIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® [IOHUMATh POJIb (PU3MKHU B SKOHOMUUECKOM, TEXHOJIOIMUECKON, COLTUAILHON M 3THUECKON
cdepax AesITeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHON HAyUHOU
KapTHUHE MUpPA, POJIb ACTPOHOMUU B IPAKTUUECKOM J1€ATEIbHOCTH Y€I0BEKa U
JAJIbHEWIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTUH, 3HAUEHUE ONUCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, 00BICHUTENBHOM U NPOrHOCTHYECKOM QyHKIUI pusnueckoi
TEOPUU — INEKTPOAUHAMUKH, CIIELIUAIBHON TEOPUHA OTHOCUTEIIBHOCTH, KBAHTOBOM
¢bu3uky, poibs GU3MUECKON TeopuH B (POPMHUPOBAHUY TIPEICTABICHUHN O PU3UIECKOM
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHUHBI MUpPa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

® pa3auyaTh yCIOBUS MPUMEHUMOCTH MoJieel (pU3NUeCKHUX Tell U MPOLECCOB (SIBICHUM):
OJIHOPOAHOE JIEKTPHUUECKOE U OJHOPOJHOE MarHUTHOE I10J1s1, TAPMOHUYECKHE
Kosie0aHus, MaTeMaTUYECKUI MasiTHUK, UJI€AJIbHBIN MPYKUHHBIA MasTHUK,
rapMOHHYECKHE BOJIHBI, H/I€aIbHBIN KOJeOaTeIbHbIN KOHTYp, TOHKAsI IMH3a, MOJIeIel
aToMa, aTOMHOT0 s1ipa U KBAaHTOBOW MOJIEJIH CBETA;

® pa3yinyaTh yCIOBUS (TPaHHIIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB,
MOHUMAaTh BceoOIIMi XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB U OIPaHHYEHHOCTb
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSICHATH HJIEKTPOMArHUTHBIE MTPOLIECCHI U SIBIECHUS, UCIIOIb3YS
OCHOBHBIE ITOJIOKEHMSI U 3aKOHBI 3JIEKTPOJUHAMUKY U CIIELUATIbHON TEOPUU
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUS JIEKTPUUYECKOTro 3apsja, cuia Amrepa, cuia
JlopeHnua, 3aK0H 3JEeKTPOMAarHUTHOW MHAYKIHH, paBuiio JIenna, cBs3p J/1C
CaMOMHIYKIUH B DJIEMEHTE 3JIEKTPUUECKOM LIETIN CO CKOPOCTBHIO N3MEHEHHUS CUIIbI
TOKa, MOCTYJAThl CIIEIMATIbHON TEOPUN OTHOCUTEIbHOCTH DWHIITENHHA);

® AHAJIN3UPOBATH U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SBJICHUS, HCIIONIB3YSI TTOJIOKEHUS
KBaHTOBOH (M3MKH (ypaBHEeHHE DHHIITEHHA 1151 poTod(d(dekTa, mepBblit U BTOpOn
nocTynaTtel bopa, mpuHIIMT coOOTHOIIEHHS HeonpeaenéHHocTen ['eiizendepra, 3aK0HbI
COXpaHEHHUs 3apsAJ0BOIO U MAaCCOBOT'O YHUCE U SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH
PaTMOaKTUBHOTO pacraja);



® ONTUCHIBATH (PU3MYECKHE MTPOLIECCHI U SBICHUS, HCIIONB3Yys BETUYUHBI: HAMPSHKEHHOCTh
AIEKTPUYECKOTO OIS, MOTEHIIMAI 3JIEKTPOCTaTUYECKOT0 MOJIs, pa3HOCTh
MOTEHIINAJIOB, MIEKTPOABIDKYIIAS CHIIA, MHAYKIHUS MATHUTHOTO TIOJIsl, MAaTHUTHBIN
MOTOK, CHJIa AMIIepa, UHAYKTUBHOCTb, JIEKTPOABUKYILAs CHUJIa CAMOUHIYKIIUH,
SHEPrusi MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEISTUBUCTCKUIN UMITYJIbC, OJIHAS
SHEPrusl, SHEPTUs MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps]l Spa, SHEPTUSI CBS3H SIAPA;

© 00BSCHATH OCOOCHHOCTHU MPOTEKAHUS (PUINYECKUX SBJICHUM: JIEKTPOMAarHUTHAsS
WHIYKIIHS, CAMOWHTYKIIUS, Pe30HAHC, MHTEPPEPEHIIUs BOJH, TU(PPaKIIHS, JUCTIEPCHS,
MOJTHOE BHYTPEHHEE OoTpaxkeHue, poroanekrpudeckuii apdexr (horoaddexr), anpda-
u Oera-pacrnafbl saep, raMMa-u3iydyeHue saep, puandeckue npUuHIUIbI
CHEKTPAJIbHOTO aHaliu3a U paboThI Jlazepa;

® OIIPEIENISITh HAMIPaBJIeHUE UHAYKIUYA MarHUTHOTO MOJIs IPOBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

® CTPOUTH U300paKeHHe, CO3/1aBaeMOE IIIOCKUM 3€pPKaioM, TOHKOH JINH30H, U
PacCUHMTHIBATh €T0 XaPAKTEPUCTHUKH;

® IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE MTOHITHS, TCOPUU U 3aKOHBI JUIS
aHajan3a u 00bSICHEHUS (PU3UUECKUX MPOIECCOB, MPOUCXOASIIINX B 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEKTAIAKTUYECKOMN CpeJie; IBIKEHHSI HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHoM;

® IPOBOANTH MCCIIEIOBAHUE 3aBUCUMOCTEHN (PM3MUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJTy4YEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEIMYHMH B BUJIE TPAPUKOB C YIETOM
a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHM, JIeJaTh BBIBOJIBI IO PE3yIbTaTam
MCCJICIOBAHMS;

® [IPOBOTUTH KOCBCHHBIE H3MEPEHUS (DU3MUECKUX BEJIMYUH, IIPU 3TOM BBIOUPATH
ONTUMAIBHBIA METOJ] U3MEPEHUsI, OIICHUBATh a0COJIFOTHBIE U OTHOCUTEIIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIl;

® IPOBOIUTH OTBITHI 110 TTPOBEPKE MPEIOKEHHON TUITOTE3bI: IJIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY, aHAIM3UPOBAThH MOTy4YE€HHBIEC PE3yIbTAThI
U JIeNIaTh BBIBOJI O CTATyCE MPEAJIOKEHHOU TUTIOTE3bI;

® OITUCHIBATH METO/IbI MOTYYECHUS HAyUYHBIX aCTPOHOMUYECKUX 3HAHMIA,

e coOMIOIaTh MpaBuia 0€30MacHOrO TPyAa MPH MPOBEACHUN UCCIICIOBAaHUMA B paMKaX
yueOHOTr0 SKCTIIEPUMEHTA, TPAKTUKYMa U YUeOHO-HUCCIEeI0BATENLCKON U MPOEKTHOU
JIESTeTLHOCTH C UCTIOJb30BAHNEM H3MEPUTEIBHBIX YCTPOMCTB U JTa0OPaTOPHOTO
000pyI0BaHNS;

e peraTh pacuéTHHIE 337]a4H C SIBHO 3aJ[aHHOW W HESIBHO 3aJaHHOM (PU3WUYECKON MOCIBIO:
HA OCHOBaHHWH aHATN3a yCJIOBHSI BRIOMPATh (PU3MUECKUE MOJIEIIH, OTBEUAIOIIUE
TpeOOBaHUAM 33724, TPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYIAaThI
(GUBUYECKUX TEOPUH TIPH UCTIOIB30BAHIHM MAaTEMaTHIECKUX METOJIOB PEIICHHMS 3a/1a4,
MIPOBOJIUTH PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX, aHATU3UPOBATh PE3YIbTaThI
U KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM MOTyUYEHHBIX PE3yIbTaTOB;

e peraTh Ka4eCTBEHHBIE 33/1a4H, TPEOYIOIINe MPUMEHEHUS 3HAHUHN U3 Pa3HBIX Pa3/eioB
Kypca (GM3HKH, a TaK)Ke MHTETPAIlMK 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HAay4YHOTO LIMKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY PACCYKJICHHUI ¢ ONTOPOM Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHHUS,

® ICTIOJIb30BAaTh TEOPETUUCCKUE 3HAHMS 111 OOBSICHEHUSI OCHOBHBIX IIPUHIIUIIOB pabOTHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH H
TEXHOJIOTHI;

® AHAJIM3UPOBATH U OLICHUBATH TIOCIIEACTBUS OBITOBOU U MTPOU3BOJICTBEHHON JACSITEILHOCTH
YEJIOBEKa, CBA3aHHON ¢ PU3NUECKUMH MPOIECCaMU, C TIO3UITUN IKOIOTHIECKOM
0€30MacHOCTH, MPEICTABIICHUH O PallMOHATILHOM MPUPOAOIIOIH30BAHNUH, & TAKKE
Pa3yMHOM HCIIOJIb30BaHUH TOCTHKCHUN HAYKH M TEXHOJIOTHH ISl JAJIbHEHIIErO
Pa3BUTHS YEIIOBEYECKOTO OOIIIECTBA;

® IPUMEHSATH Pa3IUIHbBIE CIIOCOOBI PabOTHI ¢ MHPOPMAIUEH PU3NIECKOTO CONEPIKAHUS C
HCITOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHM, TPH ATOM
HCITOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHUH TSl TIOUCKA,
nepepaboTKU U TPEIbSIBICHUS YIeOHOU U HAYIHO-TIOMYJSIPHON HHPOpMAIIHH,
CTPYKTYPUPOBAHHS U HHTEPIIPETAIMHA HH(OPMALIUH, TIOTYICHHON U3 Pa3IMIHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOTy4aeMyr0 HHGOPMAIUIO U OLIEHUBATH €&
JIOCTOBEPHOCTb KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK U HA OCHOBE aHaJIu3a
MCTOYHUKA UH(OpMaLUY;

® [IPOSIBJIATh OPraHU3aMOHHBIC U [T03HABATEIIbHBIE YMEHUSI CAMOCTOATEIBHOIO
npuoOpeTeHNsl HOBBIX 3HAHUH B MIPOLIECCE BBHITOJTHEHUS TPOCKTHBIX U yU4eOHO-
UCCJIEI0BATEIBCKUX PadoT;

¢ paboTaTh B IPYIIE C HCIIOJIHEHUEM PA3JIMYHBIX COITUAIBHBIX POJICH, TIIAHUPOBATH
paboTy TpymIbl, palliOHAILHO PACHpPEEsaTh ACITEIHbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aJIEKBaTHO OLIEHUBATh BKJIAJ KaXXJOT0 U3 YYaCTHUKOB I'PYNIIBI B PELIEHUE
paccMaTpuBaeMoii MPOOIEMBI;

® [IPOSIBJIATH MOTHBAIIHMIO K OyAyIIel npodeccnoHaIbHOMN 1eATeIbHOCTH 10
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnvecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6 0 1
Hroro no pasneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 13 2 1
2.2 Jnnamuka 17 1 2
2.3 Cratuka TBEpIOTO TENA 6 0 0
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 2
Hroro no pazgeny 46
Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 19 1 2
32 Tepmoannamuka. TeroBble MallIMHbI 21 1
313 ArperatHble cocTosiHUS BelecTBa. da3oBbie 16 0 )
MIEPEXO0/IbI
Hroro no pazneny 56
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE 110JIE 25 1 0
4.2 IToCTOSTHHBIN 3IIEKTPUYECKHUN TOK 24 1 2




4.3 Toku B pa3nu4HbIX cpenax 8
Uroro no pazgeny 57
Paznea 5. PU3HNUYECKHAN MPAKTUKYM
5.1 ‘ du3nYeCcKuil MPaKTUKYM 0 ‘
5.2 Hrorosoe nosropeHue
Uroro no pazgeny 5
PesepBHOe Bpemst 0 ‘
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME = 170 13
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unpposbIie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (1udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
1.1 MarunutHoe mnosue 15 0 1
1.2 DJIEKTpOMarHuTHask UHIYKIUS 14 1
Hroro no pazneny 29
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojeOaHus 10 1
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUs 15 0




Mexann4deckue u SJICKTPOMArHuTHBIC

2.3 10 1
BOJIHBI
2.4 Onruka 29 1
Hroro no pazgeny 64

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 Ocuosst CTO 5 0

Hroro no pasaeny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOW Jyannu3m 15
4.2 ®uszuka aroma 5 0
43 ®du3mnKa aTOMHOTO ]Ipa U 3JI€MEHTapHBIX . |
' YaCTHUI]
Hroro no pazgeny 27

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 13 0
Hroro no pazgeny 13

Pazzea 6. PUSUUYECKUN MPAKTUKYM

6.1 ®u3nyecKkuil NPakTUKyM 0 0

Hroro no pazneny 0

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

7.1 Bxoanoe noBTopeHue 10 1

Cucremarusanus 1 00001eHe
7.2 MPEIMETHOTO COJICPKAHUS U OIbITa 13 1
NeATeTLHOCTH, MPUOOPETEHHOTO TIPH




u3yyeHnu Kypca ¢usuku 10 — 11 xiaccos

Wroro no pazneny 23

PesepsHOe Bpemst 9

OBIIEE KOJIMYECTBO YACOB 110 IIPOTPAMME = 170




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usmka (B 2 yactsax), 10 knace/ I'eanenmreiin JI.O., Bymarosa A.A., Kopamnses U.H.,
Komkuna A.B.; mox pexakmueiit Opiosa B. A., OGmiecTBoO ¢ orpaHUYeHHON
otrBeTcTBeHHOCTHIO «BMTHOM. JIaboparopus 3HaHMIT»; AKITMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocsBenienue»

» ®dusuka (B 2 gactsx), 11 knace/ I'eapenmreitn J1.9., Bynarosa A.A., Kopamises 1.H.,
Komkuna A.B.; mox pexakuueii Oprnosa B.A., O01iecTBO ¢ orpaHU4eHHOM
orBeTcTBeHHOCTHI0O «BMTHOM. JlaGopatopus 3HaHui»; AKIIMOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue»
3amauynuk. 10-11 ki.: yuebroe nocodue/A.I1.PeimkeBrnd

Co6ophuk 3amay mo ¢usuke st 10-11 kiraccos. CocraBurens [.H.Ctenanosa

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL

MeTtoaudeckoe nocobue ¢ yKka3aHUsIMHU K PEILICHUIO 3a/1a4 MTOBBIILIEHHOW TPYAHOCTH,
BxoauT B coctaB YMK "®u3uka 10-11 knaccel (6a30BbIi U yriyOJaeHHBIA yPOBHH)"
JL.O.I'eanenmreiina, A.A.bynarosoit, I.H.Kopuunsesa, AroB.Komkuno, o pepaximei

B.A.OpnoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Poccuiickas snexktponHas mkona : https://resh.edu.ru/subject/28/10/



