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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKM y4eOHOTOo Tpollecca, BO3PACTHBIX OCOOCHHOCTEW  O00ydYaromuXxcs.
[Iporpamma mno ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIAET pPean30BaTh
3a/la4yd MPOPECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/JIaHHME YCIOBUHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme 1o ¢puzuke onpeaensoTcs MIaHuPyeMbIe pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma o pu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI M0 F0JIaM 00yUYEHUS;

coJiep>kanue yueoHoro npeamera «dusuka» no rogam 00yyeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHBbIX METOJIUYECKHUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrOITUA
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM OMNpENEeNUIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorerocs, B GOpMHUPOBAHNE YMEHUHN MPUMEHITh HAYYHBIM METOJ TIO3HAHUS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyiaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HUKHU C pa3BUTUEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXIeHUS
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MPUHITUTIOB 0a3UPyeTCsl Ha MCTOIB30BAHUH CAMOCTOSTEIIEHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM W3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpamus padot
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIaroBOi HHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbLHOTO Mpollecca UCXOs U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJHOTO pa3jienia Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/ieioB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIli! MTPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JOJDKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHue (OpPMHUPYETCSI B  COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TIPUMECHECHUH.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
71a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUN 0 BO3MOKHBIX cdepax Oymyien
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIN, aJEKBATHOM YCJIOBHUSAM 3a/laud, B TOM 4YHCIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYECKX HKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATbHON AeSTEIbHOCTH, CB3aHHON
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JEJaeT BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o ipupoje. Hayunslil MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIUMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPHS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenne cuibl TOKAa M HANPSKEHUS B IIEMU MOCTOSIHHOTO TOKA MPY TOMOLIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO C LH(poBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHHEe. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBMXKCHHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTEepUAJIbHOW TOYKH, MX IPOEKLUHWHM HAa OCH CUCTEMBI KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOomHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHHUs. J[BHKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBH>)KCHUE CHAPAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKODOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

MtrocTpanys NpeaenbHOro Nepexoia i N3BMEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ TEJIa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHHs MpU NPSAMOJIUHEHHOM PAaBHOYCKOPEHHOM ABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydeHnue nBuKeHus Tena, OpoleHHOro ropu3oHTaibHo. [IpoBepka runoTessl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IIAHETHI M OT TeorpaduiIecKoi mupoThl. JIBrmkeHNEe HEOSCHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS ITOKOSI.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBHXKEHHUSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydeHne OBHYKECHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHUHYTOH uepes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HEYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENMOTEHUUAJbHbIE CWIBL. lloTeHUManbHAs >HEPTHUs.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus TeJla B OJJHOPOIHOM I'paBUTAlMOHHOM noJie. [loTeHmanpHas sHeprus tena
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM >KUIAKOCTH KAaK CJEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITHX Mojelei. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mogenu KpuCcTaINIMYECKUX PEIIETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpeHUE 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpPAaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TEpMOANHAMUKHU. BHyTpeHHs1s1 sHeprus. KonmnyecTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanws. MicnapeHue u kuneHue. Y AebHas TEroTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHS OT JABJICHHS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTrO Tena. Pactsxenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue >HEprun B ha30BBIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnoBoe paciMpeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuu  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHECHUS JJIEKTPUUECKOTO 3apsia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuunaneHas SHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HAnps>KEHHOCTH O3TUX MOJEH H
HKBUMOTEHIIUAIIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIMDNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKkym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenune U u DJIC &.

3akoH Oma 1 yyacTKa LENu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTb COIPOTUBIIEHUS] OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pazBeTBiE€HHBIX dekTpruueckux menei. [IpaBuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYeCcKOM I1enu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKAa OT COITPOTHUBIICHHS IIPU TOCTOSTHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pasHOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOM,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI 3JIeKTpoan3a Papajaes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHUYECKUH  HKCIEPHMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEINIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIUHAT, CIIOAKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE M KATMJUIAPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, KUJKHE KPUCTAILIIbI, SJEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHHs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SBeHne anexkTpoMarHuTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B LI€NM MOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNU T MPU ABUKEHUNA B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucuMoctd DJ[C cCaMOMHIYKIHH OT CKOPOCTH MU3MEHEHMS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHIYKIIAH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKkoe ONMUCAHUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW »Hepruu). BoiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KOJeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKM TpPU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BriHyXeHHbIE CHHYCOUJAIbHbBIE KOJIeOaHMsI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJIeHUE, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJAO0IbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYPaKpPacHOTO U yIbTPAPUOIETOBOTO U3ITYUCHUM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepudeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOIO MOKa3aTess
IIPETOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKaJia U JINH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydeHnne naTepdepeHInu 1a3epHOro U3IyUYeHUs Ha ABYX LIESX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa U3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIIOBOE M3Iy4YeHUE (M3TyuyeHHE aOCOIIOTHO YEPHOTO TeNa).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oartaped,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas Mojzesib atoma
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpONCTBAa M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaIbHBINI
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenbepra—lMBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3ITy4YCHUs. BiusHUE paguoaKTHUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIEMOr0 TEPMOSAEPHOTO CHHTE3a. ODKOJOTHYECKHE ACHEKTHI Pa3BUTHSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangapTHol Mojenu. TéMHas maTepuss U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pazBuTHs actpoHomMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii [Iyte — Hama I'amaktuka. Ilonoxkenue u aBwkeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (U3NUYECKUX BEIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  paslefiax «YUCHHYECKUH  OIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELUAJIBHONM TEOpPUHM OTHOCUTENBHOCTW», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHMHE MHUpa, 3HAUEHUE OIUCATEJIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBACHUTENBHOM W  TMPOTHOCTUYECKON  (yHKIHIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O PUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonaAmuA, C6A3AHHBIE C UYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peUICHUE CHCTEMBl YpPAaBHEHHHU. TpPHUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
onpeiesIeHHE IOMAAU TUIOCKUX GUryp u o0béMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBIECHUS B KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarnuTHple mOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX  PYI,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHoro mnpeamera «Dusuka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPpa’AaHCKOI0 BOCIIUTAHUA:

e c(hOpPMUPOBAHHOCTH I'PAXkTAHCKON MMO3UIIMU 00YYaOIErocs KaKk akTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIECYEIOBEUECKHMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX T'PAKIAAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIPaBJICHUUM B 00pa3zoBaTEIbHOU
OpraHu3aluy;

e yMEHHME B3aUMOJCHCTBOBAaTh C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS;

e CHOCOOHOCTBH OLICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKeE.



TPYA0BOI0 BOCTIMTAHUS:

MHTEpEC K pa3iuyHbIM cepam mpodhecCHOHANbHOW JesITeIbHOCTH, B TOM
qucIie CBSA3aHHBIM C (PU3UKOHN U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
TUTaHBI;

TOTOBHOCTD U CITOCOOHOCTB K 00pa30BaHMIO 1 CaMOOOPa30BaHUIO B 001aCcTH
¢u3MKK Ha IPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JCHCTBHIM B OKpYXKaloIlel cpene Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHne ONbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHMUS,

BBISBJISITH 3aKOHOMEPHOCTH H IIPOTUBOPEUMS B PaCcCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yIAbTATOB LEIAM, OLIEHUBATH PUCKHU MOCJIEACTBUMN AEATEIBHOCTH,
KOOPAUHUPOBATh U BBIMOJHATH PpabOTy B  YCIOBUAX pPeEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrie ucciienoBarejbCKHe 1eCTBUA.



BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
($u3nueCcKoil HayKu;

BJaJE€Th  HaBbIKAMU  Y4€OHO-HCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbBHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
buzukwy;

BBISBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3W U aKTyaJU3UpOBATH 3ajauy,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaXOAWTb apryMEHThl UL
JIOKAa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJEH, MPEJIaraTb OpUruHAIbHbIE MOAXOAbI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanmueii:

BJIAJI€Th HaBbIKAMU MOTy4YeHUsI HHGOPMAIMU PU3NYECKOTO COIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HUHGOpMaIMd U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILIECTBIATh OOIIEHME Ha YypoKax (U3UKM U BO BHEYPOUYHOH
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh NPEUMYIECTBA KOMAHAHOW U MHANBHUIYaJIbHOU
paboThI;

BBIOMpAaTh TEMATHUKy U METOJbI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJIeHA KOJUICKTHUBA,;

II[PUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
NEUCTBUMN, paCIpelessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEJCHHUE B PAa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUsI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEATOYTCHHUIH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUMH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO AIPYIAUIMU B 00IacCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMHM II03HABATEJILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHWYKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OIMTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIHOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
OPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWHAMHUKH, POJIb (U3UYECKOW TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (M3MUeCKUX Tell U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBXKEHUE, CBOOOAHOE TajieHuE,
aOCOJIFOTHO yrIpyras jaedopmaliys, aOCONIOTHO YINPyroe U abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, JKUIAKOCTU M TBEPIOIO
(KpUCTAIITUYECKOTO) TeJa, UeaTbHBINA Ta3, TOUSUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (DOPMysbl KHHEMAaTHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anmmes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPruH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM UCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuii ['amuies, BTOPOro U TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOIMHAMHUKU (CBSA3b JIABJCHUSA HJEAJbHOIO Ta3za Cco CpeaHen
KUHETUYECKOM DHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPrUeN TEIMJIOBOIO JIBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpaluWeu MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAaHEHHUsl PHEPrUM B TEIUIOBBIX NpOLECCax), MPU ITOM HCIOJIb30BATh
MaTEMaTHYECKOE BbIPaKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—KianelipoHna;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOKEHHUS W 3aKOHBI AJEKTPOJWHAMHKHU (3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kymnona, HOTEHUUATbHOCTh
AJIEKTPOCTATUYECKOTO TOJISA, MPUHLIMII CYHNEPHO3ULHMU DIEKTPUUYECKUX
NOJIEW, MPU ATOM YKa3blBas YCJIOBHS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHUs: 3aKOHbI OMa JJis ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes Ui 21eKTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys BEITUYMHBI:
nepeMeIIeHre, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUJIa,
MOMEHT CHUJIbL, JaBJIEHUE, TOTEHIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPTHS,
MEXaHWYECKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSDKECTH, CWJIa YIOPYIOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPrus
B3aUMOZEHCTBUSI Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUs yIPyrou
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U/1eaJbHOr0 Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3ayxa, KIIJ| uneanbHOro TEIIOBOrO ABUTATENsl; DJIEKTPUUECKOE IMOJIE,
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTh MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BAKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYILAS
CHJia, CUJIa TOKa, HaIpsDKEHHE, MOIIHOCTh TOKA, AJIEKTpUYecKas EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LeNu ¢
MOCJIEIOBATEIbHBIM U MAapaJIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
MEXaHUYECKOE JBW)KEHHE, TEIJIOBOE JIB)KEHHWE 4YacTHUIl BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHHE U KOHJEHCAIs, TUIaBJIeHUE U KPUCTaIU3alisl, HallPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUHUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX



NOTPEUIHOCTE  W3MEPEHMH, JellaTb  BBIBOABI 10  pe3yibTaTam
VICCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaTbl M JI€JIaThb BBIBOJ O CTaTyce IPEMJIOKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  Yy4eOHO-
UCCIIC0BATEIBCKOM M IIPOCKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKON MoJeNd, OTBeYawrolled TpeOoBaHUSIM 3aJadH,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPUM IIPU UCIIOJB30BAHUM MAaTEMATHYECKMX METOJOB PELICHUA 3a7ady,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOBI PEUIEHUS ¢ YYETOM IOIYyYEHHBIX
pe3yibTaTOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCyKICHUM C ONIOPOU HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MIPUPOJIOIIOIB30BAHUM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C MCIOJB30BAaHUEM COBPEMEHHBIX HMHGOPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIuKU, TOJIYYECHHON U3 Pa3NUYHBIX HCTOYHUKOB, KPUTHUECKH
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEAesiTh ACITeIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoniy o0yuenus B 11 knacce npeiMETHBIE PE3yIbTaThl HA YIIIyOJEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBHOM
U ATUYECKON cdepax AesTeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3MKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTWUHBI MHpa B OOIMEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIeNeil (PU3NUYECKUX TN U IPOLECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTU4YEeCKHl MAasTHUK, WACaTbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICIU CBETA;

pa3iauuaTh yCJIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IEMU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
OiHIITEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTordexra, mepBbIit U BTOpO MOCTYNAThl bopa, MpUHIIKUIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3aps0BOr0 H
MacCOBOT'O YHCEJI M SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO OIS, MOTEHIMAN 3JIEKTPOCTATHIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsij SiApa, SHEPTUs CBSI3U Apa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsI MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdekt (botorddexr), anvda- u 6eTa-pacnasl aep,
ramMmma-usiydyeHue saep, Gu3ndecKre NpUHIUIbI CIEKTPATIbHOTO aHaIu3a U
paboThI J1a3zepa;

ONpENENATh HAMpAaBICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalM3a ©W  OOBSACHEHHS (U3WYSCKUX IPOIIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHMM, JIeNlaTh  BBIBOABI 110  pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLICHUBATh a0COJIFOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUTIOTE3bL;

OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
co0uro1aTh MpaBuiia 6€300acHOrO TPy/ia IpY MPOBEACHUN UCCIIEIOBAHNUMN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  Yy4eOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pPEIIEHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TPeOyIollMe MPUMEHEHUs 3HAHUM H3
Pa3HBIX pa3lesoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLUIEro MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNOIb30BAHUN, @ TAKXKE€ Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TPU 3TOM HCHOJIH30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMHQOpPMAIMI0O W  OLIEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOATEILHOTO IPUOOPETEHNSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJIHEHUS
IIPOEKTHBIX U YYEOHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB I'PYNIIbI B PEIIEHUE pacCMaTpuBaeMOi POOJIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO Tea 5
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpruuecKoe mojue 24 1




4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24
4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazueny 54
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 du3nYecKuil TPaKTUKYM 16 16
Htoro mo pazneny 16
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MarnutHoe nose 14
1.2 DNeKTpOMarHuTHas MHIAYKIHS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoyiebaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
53 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro 1o pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®dusnka aToma 5




®du3nKa aTOMHOIO Spa U HIEMEHTapHbBIX
YaCTHIL

4.3

Hroro no pazaeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Wroro no pazueny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ®uznyecKkuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' JESTSIILHOCTH, TPHOOPETEHHOTO TTPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IIpakTnueckue
n/n Bcero U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcesbl
1 ®wusnka — pyHAaMEHTATFHAS HayKa O 1
pupoe 01.09.2023
HayuHbiif MeTO1 TO3HAHUS 1 METO/IbI
2 . 1
HCCiIeI0BaHMS (U3HYCCKUX SIBJICHHUI 04.09.2023
DKCIIEPUMEHT U TEOPHS B MPOIIecCe
3 mosHauus upupoasl. Habaronenue u 1
PP 05.09.2023
SKCTIIEPUMEHT B U3HKE
4 Croco0bI u3MepeHus PU3NUECKUX BEIUIUH 1
perits § 06.09.2023
AOComI0THAS U OTHOCHTCILHAS
5 MIOTPEIITHOCTH U3MEPEHNN (PU3NIECKUX 1
P peni ¢ 07.09.2023
BEJIMYHH
MonenupoBanue B ¢pusnke. Posb u MecTo
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
6 . . 1
HAYYHOI KapTHHBI MUPA, B TIPAKTHIECKOM 08.09.2023
NEeATeIFHOCTH JIFOAeH
Mexanndueckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTEIBHOCTE MEXAHNYECKOTO 1
nerxenus. [Ipsimas u oOpaTHas 3a1aun 11.09.2023

MEXaHUKHN




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMHU Ha OcH KoopauHaT. Tpaekropusi.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

12.09.2023

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

13.09.2023

10

CrnosxeHue nepeMelieHnii U CKOpPOCTeH.
Pewenne 3anau

14.09.2023

11

HepaBnomepHoe nuxenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C TIOCTOAHHBIM YCKOPCHUCM

15.09.2023

12

['padmyeckoe onricanue NPsIMOIUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

18.09.2023

13

CBobosHoe najsieHue. Y CKopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapuKu

19.09.2023

14

JIBr>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

20.09.2023

15

KpuBonuHeliHoe nBukeHue. [[BHKeHHE 10
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHUE

21.09.2023

16

KonTponbhas pabota no teme
"Kunemaruka"

22.09.2023




Ilepssiif 3akoH HproToHa. MHEpunanbHbie
cuctemsl orcyéra. [TpuHnmn

17 OTHOCHUTENIbHOCTH [ anuies. 25.09.2023
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogelicTByromas cuia. Bropoit
3akoH HrroTona. Macca 26.09.2023

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Hprorona 27.09.2023

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHeHne 3aKk0HoB HproToHa 28.09.2023
3aKOH BCEMUPHOTO TATOTEHUS.

21 SKBHBaﬂfHTHOCTB TPaBUTALMOHHON U 99.09.2023
WHEPTHOM MacChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
[ageHus 02.10.2023
JIBrkeHEe HEOSCHBIX TEJ H UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas 03.10.2023
KOCMHUYecKasi ckopocThb. 3akoHbl Keriepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023
Cuna tpenus. [Ipupona u BUIBI cul

il e

26 Jasnenue. ' mapocraTrueckoe 1aBIeHUE.
Cuiia Apxumena 06.10.2023
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarensHoOe U BpaliaTeabHOe 09.10.2023

JABWIKCHUC TBCPAOTO TCJIa




28

MomeHT cHUJIbl OTHOCHUTEIIBLHO OCH
BpaieHus. [1nedo cuiibl

10.10.2023

29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHS TBEPAOro Tena. Buabl
paBHOBECHUS

11.10.2023

30

Pemenue 3amau

12.10.2023

31

KoHnTtposbHas padota mo teme "J{uHamuka.
Craruxka TBepaoro tena'

13.10.2023

32

I/IMHYJ'IBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHbBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
ABVOKCHUU LCHTPA MAaCC

16.10.2023

33

I/IMHYJ'IBC CHJIbl U U3SMCHCHUEC UMITYJIECa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABHKEHHE

17.10.2023

34

MomMeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

18.10.2023

35

Pemenue 3agau

19.10.2023

36

PaGoTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBICHUE padOTHI CHUIIBI. MOIIIHOCTH
CHJIbI

20.10.2023




37

Kunerndeckas sueprus. Teopema 00
U3MCHEHHH KHHETUYECKON SHEPTUU
MaTepuaibHON TOUKH

23.10.2023

38

[loTeHnManbHbIe U HEIOTECHIUAIbHBIE
cuibl. [loteHnmansHas sHeprusd. Bropas
KOCMHUYECKasi CKOPOCTh

24.10.2023

39

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTI)I HCIMIOTCHIHMAJIBHBIX CHJI C
M3MEHCHHEM MEXaHHICCKOM SHEPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHYECKOU OQHCPIUH

25.10.2023

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium 1 uieanbHOM
KUAKOCTU

26.10.2023

41

KonTponbHas paboTa 1mo Teme "3aKoHBI
COXpaHEHHUs B MeXaHHKe"

27.10.2023

42

Pa3BuTne npeacraBiieHUi 0 IpUpoIe
ternoTel. OcHOBHBIE MoJioxkenust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE

07.11.2023

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEP/BIX TeJN. XapakTep ABMKEHUS U
B3aI/IM0I[€I\/JICTBI/I$I JaCTHUIl BeUIeCTBa

08.11.2023

44

Macca u pazMepsl MOJIEKYI (ATOMOB).
KomuuectBo BemectBa. [locTosunas
ABoraapo

09.11.2023

45

Temneparypa. TemioBoe paBHOBECHE.
[[Tkana [enbcust

10.11.2023




46

Penrtenue 3amau

13.11.2023

47 HNneansuerii ra3. I'a3oBbIe 3aKOHEI 14.11.2023
48 VYpaBuenue MenaeneeBa-Knaneiipona.

Pemenue 3anau 15.11.2023
49 AOcoroTHas TeMIiepaTypa. 3aKoH

JlanpToHa 16.11.2023
50 W3omporieccsl B HI€aIbHOM Ta3e ¢

[IOCTOSIHHBIM KOJIMYECTBOM BELECTBA 17.11.2023

['paduueckoe npencraBieHue
51 Ezzgg;:eccom H30TEepMa, U30X0pa, 90.11.2023
52 OcnoBHoe ypaBHenne MKT 91.11.2023
53 Pemenue 3amau 99 11.2023

CBs13b a0COTIOTHOI TemnepaTypbl
54 TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe

KMHETUYECKOW SHEPTUEN MOCTYNAaTENbHOIO 23.11.2023

TEIJIOBOTO JIBHKEHUS €€ YacTHI]
55 O06o01IeHre U cucTeMaTu3alys 3HaHU| o

teme "OcHoBbl MKT" 24.11.2023
56 KonTponbhas pabota no teme "OCHOBBI

MKT" 27.11.2023

TepMoanHaMuyeckasi cucrema. 3ajaHue
57 BHEIIHUX ycnoBul s T/ cuctemsl. 98.11.2023

BHemHne 1 BHYTpEHHUE TapAMETPHI.




[TapameTpsl T/I cuctemsl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOJUHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

29.11.2023

59

Moaens naeansLHOrO ra3a B
TepMOI[I/IHaMI/IKe. YCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOM MOJIENIN

30.11.2023

60

VYpaBuenne Menneneesa-Kianelipona u
BBIPAKEHUE JUUI1 BHYTPEHHEN SHEPTrUU

01.12.2023

61

Bripaxkenue 17151 BHyTpeHHEH SHEPruu
OJIHOATOMHOTO HJIeaIbHOIO Tra3a.
KBasucrarnueckue u HECTaTHUECKUE
IIPOLIECCHI

04.12.2023

62

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beruucnenue pabotsl 1o rpaduky
npoiiecca Ha pV-auarpamme

05.12.2023

63

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel 3Heprun TJl cucremsl 6e3
COBepILEHHs pabOThI

06.12.2023

64

KoHnBekuysi, TemonpoBoAHOCTb,
U3ITy4YeHUe

07.12.2023

65

KomuuectBo Termiorsl. TemmoéMKOCTh Tena.

VaenpHas u MOJISIpHAS TETTIOEMKOCTH
BellecTBa. Y elibHas TEIIoTa CrOpaHus
TOTLIINBA

08.12.2023




Pacuér konudecTBa TEIUIOTHI IIPU

66 TerIoneperade 11.12.2023
67 [TonsiTre 06 amuabaTHOM mpoIiecce.
[lepBrlii 3aKOH TEPMOAMHAMUKHI 12.12.2023
KonuuecTBo TEIoThl U paboTa Kak MephI
68 U3MeHeHHs BHyTpeHHel sneprun T /] 13.12.2023
CHUCTEMBI
Bropoii 3akoH TepMOJIMHAMUKH TSI
69 PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTs IpUPOTHBIX 14.12.2023
MIPOIIECCOB
20 [TpuHIMIIBI T1eHCTBUS TEIUIOBBIX MAIIIHH.
KII/JI 15.12.2023
71 Maxkcumansaoe 3HaueHue KITJI. Ilukn
Kapuo 18.12.2023
72 Pemenue 3amau 10.12.2023
DKOJIOTMYECKUE aCIIEKThI UCIIOJIb30BaHUS
73 TETUIOBBIX JBHTATEIICH. TeimOBoe 90.12.2023
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
74 Pemenue 3amau 91.12.2023
O06o01IeHrne U cucTeMaTr3aIus 3HaH|H 110
75 TEME "TC'I')MO,Z[I/IHaMI/IKa. Temnoseie 99 12,2023
MaIITUHEI
76 KonTponbhas pabota no teme
"Tepmonunamuka. TeniaoBbie MalIUHbI" 25.12.2023




77

[TapooOpa3oBanre U KOHJEHCAIUS.
Ucnapenue u kunenue. Y neiibHas TEIJIOTa
napooOpa3oBaHus

26.12.2023

78

HacplilieHHble 1 HEHACHIEHHBIE MTAPBI.
KauecTBenHnas 3aBUCUMOCTD IJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO MMapa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTH OT
00bEMa HACHIIICHHOTO Tapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHHS OT aBJICHUS B
JKUJTKOCTH

27.12.2023

79

BnaxxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIbHAS BIIAXKHOCTD

28.12.2023

80

Pemenue 3amau

29.12.2023

81

Teépnoe Teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAJUIOB

09.01.2024

82

[InaBnenue u kpucTauM3anus. Y geiabHas
TeruioTa miasiaeHus. Cyonumanus

10.01.2024

83

Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxartue. Casur. Moayns FOnra. IIpenen
yhnpyrux aedopmanuii

11.01.2024

84

Tenopoe paciipeHuc JKUIKOCTEH U
TBép,Z[BIX TECII. AHFapMOHI/I3M TCIIJIOBBIX
KoJIeOaHMIt qacTull BEIICCTBA

12.01.2024

85

[Tpeobpa3zoBanue 3HEPTHH B (Pa30BBIX
nepexoaax

15.01.2024




86

YPaBHeHI/IC TEIJI0BOro OajgaHca

16.01.2024
87 Pemenue 3anau
8 17.01.2024
[ToBepxHocTHOE HaTsKeHHe. KanuisipHbie
ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
88
MOBEPXHOCTHIO JKUJIKOCTU. DopMyIna 18.01.2024
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
89 TeMe "ArperaTHble COCTOSTHUS BEIICCTBA.
P " N 19.01.2024
®da30BbIE IEPEXOBI
KonTponbhas pabota no teme
90 "ArperaTHble COCTOSIHHSI BEILIECTBA.
P P B 22.01.2024
®da3oBbIC IEPEXOBI
DnexTpu3anus Tel U e€ mposBICHUS.
OnekTpuueckuii 3apsia. /[Ba Buna
91
ANEKTpUUECKuX 3apsaoB. [I[poBoaHMKY, 23.01.2024
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DneMEeHTapHBIA ATEKTPUUECKUH 3apsi.
92
3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa 24.01.2024
93 B3anmopericteue 3apsanoB. Toueunsle
3apsiabl. 3akoH Kynona 25.01.2024
94 Pemenue 3anau
8 26.01.2024
Onektpuueckoe none. Ero neiictBue Ha
95
ANEKTPUUECKUE 3aPS/IbI 29.01.2024
96 Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIA.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH 30.01.2024




SJICKTPHUYCCKOTI'O ITOJIA. OI[HOpOHHOG
OJICKTPHUICCKOC I10JIE

IToTeH1IMaIbHOCTH QJICKTPOCTATUYCCKOI'O

97 E;)E;;Iii:;}:ecm MOTEHIMAJIOB U 31.01.2024
[ToreHnnanpHas SHEPTUS 3apsia B
" | e s T
CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH
99 ESJTIZHHI/IEUIOB JUTSE DJIEKTPOCTATHYECKOTO 02.02.2024
100 [TpuHIMI CYNEePIIO3UITUH FITEKTPUICCKUX
MOJICH 05.02.2024
101 Pewmenue 3amau 06.02.2024
102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO
3apsKeHHOU cepbl 07.02.2024
[Tone paBHOMEPHO 3apsiKEHHOTO MO
" | sapameron Socvonpmme moesocrs 08.02.2024
104 [TpOBOHHUKH B JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/IOB 09.02.2024
105 JIM3JICKTPUKH M TTOJTYITPOBOIHUKHU B
ANEKTPOCTATUUECKOM I10JI€ 12.02.2024
Konnencarop. D11eKTpOEMKOCTH
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO 13.02.2024

KOHACHCATOpa




107

HapaJ'IJ'IeJ'IBHOG COCAMHCHNEC KOHACHCAaTOPOB

14.02.2024

108 ITocnnemoBaTenbHOS COSTMHECHIE

KOH/JICHCATOPOB 15.02.2024
109 DHeprusi 3apssKeHHOT0 KOHJIEHCAaTopa 16.02.2024
110 Pemenue 3amau 10.02.2024
111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B

OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe 20.02.2024
112 Pemenne 3amau 91.02.2024
113 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

TeMe "DnekTpuyeckoe nose" 22.02.2024
114 KonTponbHas pabota mo Teme

"DnekTpuueckoe mnoie" 26.02.2024

Cuna Toka. [TocTossHHEBIN TOK. Y CIIOBUS
115 CYILLECTBOBAHMSI IOCTOSTHHOTO 97 02.2024

AIIEKTPUYECKOTO TOKA
116 Hctounuku Toka. Hanpsokenue u 31C 98.02.2024
117 3akon OMa 11 yJacTKa LeTH.

DIIEKTPUUECKOE COMTPOTHUBIICHNE 29.02.2024

3aBUCHMOCTH COITPOTUBIICHHS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro JIJIMHBI U 01.03.2024

rmjiomaau monepeyYHoro CCYCHUA




Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

119 Pemenue 3amau 04.03.2024
120 [TocnenoBarenpHOE, MapaLIeIbLHOE,

CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB 05.03.2024
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX

neneii. [Ipasuna Kupxroga 06.03.2024
122 Pemenue 3amau 07.03.2024
123 Pabora snexTpruyeckoro Toka. 3aKoH

Jxoyns —Jlenna 11.03.2024
124 Pemenue 3amau 12.03.2024

MOIIHOCTB JIEKTPHIECKOTO TOKaA.
125 TerioBass MOIITHOCTE, BEIZIEIsIeMas Ha 13.03.2024

pesucrope
126 Pemenue 3amau 14.03.2024
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE

HCTOYHHKA TOKA 15.03.2024
128 3axon OMa 715 OJTHOM (3aMKHYTOM)

AIEKTPUYECKON 1IeTTH 18.03.2024
129 Pemenue 3amag 19.03.2024
130 MoIHOCTh UCTOYHKKA TOKA 90.03.2024
131 KopoTkoe 3amblkaHue

21.03.2024




132

KOHI[CHC&TO];) B IICIIM ITOCTOAHHOI'O TOKA

22.03.2024

133 Pemenue 3amau 01.04.2024
134 Penrenue 3amaud mo treMe "I1locTOAHHBINI

ANEKTPUUECKUHN TOK" 02.04.2024
135 Penrenue 3anau mo treMe "I1locTOAHHBINI

AJIEKTPUUYCCKUMA TOK" 03.04.2024
136 Pemenne 3amgau o teme "[locTostHHBII

AJIEKTPUUYCCKUMA TOK" 04.04.2024
137 O0o01IeHNe U CHCTeMAaTH3alus 3HAHUN 110

teMe "I1oCTOSHHBIN AMEKTPUUECKU TOK" 05.04.2024
138 KonTponbhas pabota no Teme

"ITocTosIHHBIN AMEeKTpUYECKUil TOK" 08.04.2024

DneKTpruecKas MPOBOJUMOCTh PA3ITUYHBIX
139 (B;H;;C;};Ozg;iﬁaii?xnn TOK B MeTaJlJlax. 09.04.2024

DNEKTPUUECKU TOK B pacTBOpPaxX U
141 DnekTpuueckuil Tok B razax. [lnaszma 11.04.2024
142 DIIEKTPUYECKUI TOK B BaKyyMe.

Bakyymuble npuGopsl 12.04.2024
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX

15.04.2024




144

[TorynpoBOIHUKOBBIE TPUOOPHI

16.04.2024

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HANPSKEHUS B
LEMU MOCTOSIHHOTO TOKA MPU MOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii 1o ¢puzuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIIA KOMIBIOTEPHBIX JATYUKOB"

17.04.2024

146

DuU3nyecKuil MPaKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOT'O IBMKEHUS C
LEJIbI0 OIIPEACIICHUS MTHOBEHHOM
ckopoctH"

18.04.2024

147

DuU3nyeCcKUi MMPAKTUKYM I10 TEME
"M3MepeHne yCKOpEeHHUs ITpU
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOW IJIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHU MIPU PaBHOYCKOPEHHOM
IBUKEHUN"

19.04.2024

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nanenus” win "M3ydeHue qBUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

22.04.2024

149

Pu3nYeCKU IPAKTUKYM 110 TEME
"N3ydyeHue IBHKEHUS TeJla 10 OKPYKHOCTH
C IOCTOSIHHOM IT0 MOJIYJIFO CKOPOCTBIO" MITN
"HccnenoBanue 3aBUCUMOCTH TIEPUOJIA

23.04.2024




oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpoB"

150

Pu3N4eCKUil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CUITBI
MIPH IBMKEHUH OpYCKa M0 HAKIIOHHON
mnockoctu" unu "IIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUS OpycKa
M0 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOe
paccTostHue OT €ro Macchl”

24.04.2024

151

DuU3nyecKuil MPaKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYrOCTH, BO3HUKAIOIIMX B PYKUHE U
PE3MHOBOM 00pa3Ile, oT ux aedopmanun”
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErkui OJIoK"

25.04.2024

152

Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 puirienTa
3aBucumoct Frp(N)" mnu "Mccnenosanue
JBUKEHMS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C IIEPEMEHHBIM

ko3 duurentom Tperus” unm "M3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

26.04.2024

153

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BpaLICHU"
nm "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue

29.04.2024




YCTOMYMBOCTHU TBEPJOTO TEJIA, UMEIOIIETO
Iomaab onopsl"

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune UMITyJibca Tena Mo
TOopMO3HOMY IIyTU" uiu "M3mMepenue cuibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" wim "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYroMm B3auMoieicTun"
win "M3MepeHre KHHETUYECKON SHEprun
T€Na 1o TOPMO3HOMY ITyTH"

30.04.2024

155

Du3nyecKuil MPaKTUKYM I10 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HUCIIOIb30BaHKE
uudposoit 1adoparopun)" win "Uzyuenue
M30X0pHOro npouecca" win "U3ydenne
u3obapHoro npotecca" uimn "llpoBepka
YPaBHEHHUs COCTOSIHUA"

02.05.2024

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TenaoéMKocTu" Hiu
"UccnenoBanue npoiecca OCThIBaHUS
Bemectsa" mnn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydeHnue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS
JKUgkocten"

03.05.2024

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HCTIapeHUs

06.05.2024




xuakocrei" win "M3mepenue yaenpHOU
TEIUIOTHI TJIaBJieHus Jbaa" uiu "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIN
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl ITapoB B
nomemnieHuun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYeCKui MPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILEeH
KoHAeHcarop" uinu "Pacnipenenenue
Pa3HOCTH MMOTEHIMANIOB (HANpPsHKEHUs) IpU
H0CJIEI0BATEIBHOM COEIMHEHUN
KOHJIEHCATOpOB"

07.05.2024

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COSIMHEHMS
pesuctopoB" wnu "M3Mepenue yneapHoro
CONPOTHUBIICHUS MPOBOJHUKOB" UIIN
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaTuBaHUs"

08.05.2024

160

Pu3HUEeCKU IPAKTUKYM I10 TEME
"Habmroienue snexktponusa’ uiu
"M3mepeHnue 3apsia 0OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
teMriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH qroaa"

10.05.2024




161

PesepBHeiit ypok. O600IICHHE 1
cHCTEMaTH3allMsl 3HAHUH 110 TEME
"Kunemaruka"

13.05.2024

162

PesepBHsiit ypok. O600ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Inaamuka"

14.05.2024

163

PesepBHeiit ypok. O600ICHHE U
cucreMarusanusa 3Hagui mo teme "Craruka
TBep0ro Tena'

15.05.2024

164

Peseprublit ypok. O60011eHuE 1
CHUCTEMaTH3aIus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHHKe"

16.05.2024

165

PesepBHblii ypok. O60011eHNE U
cucreMaru3anus 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON TeOpUH"

17.05.2024

166

PesepBHbIit ypok. O6001IeHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalTuHbL"

20.05.2024

167

PesepBHbIit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexos"

21.05.2024

168

PesepBHrlit ypok. O6001ICHHE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nomue"

22.05.2024

169

PesepBHbIil ypok. O0001IeHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUI TOK"

23.05.2024




PesepBHeiit ypok. O600IICHHE 1

170 CUCTEMAaTH3aLUA SPf'aHI/II/I o teMe "Toku B 1 24.05.2024
pa3IMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10O 170 16

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoabhbie | - Tpakruyeckue u3yuyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThbI pecypesI
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB
1 Y IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unore3a Amrepa
Bexkrop MarautHOM uHAYKIMU. [IpuHImn
2 CYINEpHO3UIIMKA MarHUTHBIX Mosiel. JInnuu 1
MarHMUTHON WHITYKITUU
3 MarsuTtHoe 1oJjie IPOBOTHUKA C TOKOM. 1
OnbIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb 1
Pemrenne 3amau 1
6 [IpumeHeHue 3akoHa Amriepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHON YaCTULIBI 1
B OJJHOPOJAHOM MAarHUTHOM TIOJIE
Pemrenne 3amau 1
PaGora cunel JlopeHiia 1
10 Perienne 3amau 1
11 MarauTHoOE I10JI€ B BEIIECTBE. 1

deppOMarHeTuKy, napa- 1 JMaMarHeTHKA




OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3a1a4 no treme "MaruuTHoe
mmoJjie"

14 Pemrenue 3agad mo reMe "MarauTtHoe
mmoJjie"

15 SBneHne IEKTPOMAarHUTHON MHAYKITHH.
[ToTok BekTOpa MArHUTHOW MHAYKLIUU

16 OC uaayKnuu

17 3aKO0H 3JICKTPOMArHUTHOW WHYKITHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 O/1C uHAYKIMH B IBUKYITUXCS
MIPOBOIHHUKAX

20 Pemenue 3agau

21 [IpaBumno Jlenna

99 NuaykrusaocTs. KaTymika
WHIYKTUBHOCTH B IIETIH MMOCTOSIHHOTO TOKa

93 Asnenue camonnaykiuu. IC
CaMOWHTYKITHH

24 DHeprus MarHUTHOTO TIOJIS KaTYITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

Teme "DneKkTpoarnHaMuKa"




KonTponbHas padota no teme

27 " "
DneKTpoAMHAMHKA

28 Konebarenbraas cuctema. CBOOO HBIE
KoJjiebanust. ['apMoHndeckue KoaebaHus

29 Kunemarnyeckoe u AMHAMUYECKOE
OIMHMCaHNE KOJICOATEIbHBIX JBUKCHHMA
DHepreTudeckoe onucanue. BoiBoj
JUHAMHYECKOTO OMUCAHUS

30 rapMOHHYECKHUX KOJIeOaHUH U3 MX
JHEPreTHYECKOTO U KHHEMATHIECKOTO
OIMCAHUS

31 Awmmuntyaa u ¢aza konebanui
Ilepuon u yacrora xkosnebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOeOaHuN!

32 MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasiTHUKa

33 3aryxaromue KoneOaHus. BeiHyX1eHHBIC
kosebanus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemenue 3amau
Ypok-koHpepenmus "MexaHnndeckue

36 Kosie0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax"

37 O06001eHre u cucTeMaTU3aIys 3HaHUH 110
Teme "MexaHudeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebatenbHblit KOHTYD




®opmyna Tomcona. CBsi3b aMILTUTY bl

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpe

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
KOJIeOaTeIbHOM KOHTYpE
3aTyxarollue IEKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMArHUTHBIC KOJIeOaHus

42 [Tepemennsiit Tok. Pe3ucrop u
KOHJIEHCATOP B IIEMH MEPEMEHHOTO TOKa

43 Karymika "HIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

44 3axon OMa 11 AIEeKTPUYECKON Lienn
MIEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOIO TOKA.

45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 351eKTpUYeCKOH TeTH

47 Pemenue 3agau
Nneansubiif Tpancdopmatop.

48 [TpounzBoacTBO, Mepeaya U MoTpedIeHHEe
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCETHEBHOM KU3HHU

50 Pemrenune 3agau




o1

Pemenue 3agau

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUN 1O

52 | \
Teme "DIIeKTpOMarHuTHHIE KOJIeOaH s

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpas3Byk u ynptpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

57 Pewenue 3amau

58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue
AJIEKTPOMArHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
[Ikana 351eKTpOMarHUTHBIX BOJIH.

60 [TpuMeHeHue 3IeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIMIBI PaAMOCBA3U U TEIEBUICHHUS.

61 Pagunonokanus. 1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH Cpebl

62 KonTponbhas padbota no teme
"Konebanus 1 BOJIHBI"

63 Caert. 3aKOH NMPSAMOJIMHENHOTO
pacnpocTpaHeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA

HpHMOHHHCﬁHOFO pacnnpocCTpaHCHUs CBECTa




Otpaxenue ceera. [lnockoe 3epkaiio.

65
Cdepuueckoe 3epkaio
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEIIb

66 npenomiieHus. [lomHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblii yrod mojaHoro
BHYTPEHHETO OTPAKEHUS

67 Pemrenue 3amau Ha mprUMEHEHUE 3aKOHOB
OTpPa)XEHUS U MPEIOMJIICHUS CBETA

68 Xon tydert B mpusMme. Jlucnepens cBera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JIun3el. DOKyCHOE pACCTOSIHUE U
ONTUYECKasl CUJja JINH3BI

70 [TocTpoenue n300paXkeHl B TMH3AX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha moctpoeHune

71 N300paXeHUH, MOJIy4aeMbIX C TOMOILBIO
JIMH3

72 I'na3 kak onrtuyeckas cucrema

73 Pewenue 3anau. [lpenensl npuMeHMMOCTH
F€OMETPUYECKON ONTUKHU

74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cera

76 Wntepdepennus ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOII0JICHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau




79

[Tpumenenue uHTEpHEpEeHINN

80 Hudpakmus cBeta

81 JudpakuronHnas peméeTka. Y cioBue
HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

84 Pewenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
teme "OnTuka"

87 KonTponbnas padota o Teme «OnTuka»
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI ANIEKTPOIUHAMUKH U
MIPUHIIAIT OTHOCUTEIBHOCTH

89 [ToctynaTel cnennabHON TEOPUHU
OTHOCUTEITEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[Ipeo6pa3zoBanus Jlopenna. ¥Ycinosue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU
Y COKpAICHHUE ITTUHBI

01 OHeprusi ¥ UMIYJIbC PENATUBUCTCKON
JaCTHIIBI
CBs13b Macchl € YJHEPTUEN U UMITYJILCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS

ITOKOs




93 PaBHOBECHOE TETIIOBOE U3ITyUCHHE 1

94 3akoH cMenicHus Buna 1

95 I'unore3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprust 1 UMITyJIbC POTOHA 1

97 ®dororddext. OnbiTer A. I'. CToneTona. 1
3akoHsl hoTordderTa
YpaBHeHue DUHIITEHA 115

98 dbortoaddekra. "Kpacnas rpanuma" 1
dhoTodrddekra

99 JaBnenue ceera. Onwithel [1. H. JIeOenera 1

100 BonHOBEIE CBOWCTBA YaCTHIT 1
Bounnbl nie bpoiins. [[imuHa BoJiHbI 1

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN 1
JBHOKYILEHUCS] YaCTULIBI

102 KopnyckynsapHO-BOITHOBOM Ayalln3m 1

103 Judpakius 3JeKTPOHOB HA KPUCTAIIIAX 1
Crenunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHo1IeHUs HEOTIPEACIEHHOCTEN 1
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau 1

106 Pemenue pacuéTHBIX 33124 1
Kontponbras padota mo temam: "OCHOBBI

107 CTO", "KopIrycKymIsipHO-BOJTHOBOM 1
Tyau3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 atoma. [ImanerapHast Mojienb aroma 1

Pezepdopna




109

IToctynater bopa

110

Buasl cniektpoB. CriekTp ypoBHEi
SHEPruM aToMa BOJ0po/a

111

CrioHTa"HHoe U BBIHY)XXJICHHOC N3JIYUCHUC
CBETa

112

Jlazep

113

Hyxnonnas monens sigpa I'elizen6epra-
NBanenko. 3apsiq 1 MacCoOBOE YUCIIO sAJIpa.
W3oronsl. PannoakTuBHOCTE

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3JIyUEHUSI.
Bnusinue paguoakTUBHOCTH Ha KUBBIE
opranu3msl. [lozumerpust

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.

S nepublie peakuuu. A nepHble peakTOpPHI.
[IpoGnems! ynpaBisieMoro TepMOsAEpHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

MeTo1b1 perucTpalnuy U UCCIIeJOBAHUS
3JIEMEHTAPHBIX YaCTHII.
@DyHIaMEHTaIbHBIE B3aUMOJCHCTBHS.
bapuoHbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-ritooHHas MoJieb aJpOHOB

117

®wusuka 3a npeaenamMmu CTaHIapTHOU
Mozenu. TéMHas Marepusi U TEMHas




sHeprus. EMuHCTBO pU3HUeCcKol KapTUHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUU

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI
0OBSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCCIICIOBAaHNH

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panmoTenecKonsl, BHEATMOC(hepHas
aCTPOHOMUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE
3BE3/IbI, IJIAHETHI, UX BUIMMOE IBIIKEHUE

122

Conueunas cucrema. Comnuie. ConHeunas
aKTUBHOCTb. MicTounuk sHeprun CoyHIa 1
3BE3

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jnarpamma "creKTpajabHbIM KJ1acc —
CBETUMOCTB"

124

3Be31bI ITIaBHOM ITOCIIE0BATEILHOCTH

125

BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CosHLa u
3BE311. DTanbl )KU3HHU 3BE3]T

126

Muneunsiii Ilyte — Hamma ['anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B SApax
TIAKTUK




127

Bcenennas. Paciuiupenue BeeneHHOM.
3akon Xa66msa. Teopus bosmbiioro
B3pbIBa. PeTMKTOBOE H3ITydeHHE

128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

®u3nYECKUi MPAKTUKYM 10 TEME
"UccaeqoBanre MarHUTHOT'O IT0JIS
MMOCTOSIHHBIX MarHUTOB' WJIH
"WccenoBanue CBOMCTB
deppomarnerukoB" unu "HccnenoBanue
JENCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKLMU Ha OCHOBE
n3MepeHus cuibl Ammnepa”

132

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

Pu3nYeCcKuil NPAKTUKYM IO TEME
"UccnenoBanue siBJIECHUS CAMOUHIYKIIMK"
i "COopka MOJENN SJIEKTPOMArHUTHOTO
reseparopa"




134

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MasTHHKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCIIEI0BATEIHHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U pe3UCTop" Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

du3nuecKuil MpakTUKYM 110 TeMe
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

138

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue nokaszaTelis MpeaoMIIeHUs
crexna" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BeleCTBa (Ha IpUMepe
KuaAKux auH3)" win "M3mepenue
(OKYCHOT'O PaCCTOSHUS PACCEUBAIOLINX
uH3"

140

@u3nYeCcKUil NPAKTUKYM IO TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHITNH U MONSIPU3alNU CBeTa"




141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYJabCca U SHEPTUHU
PENATUBUCTCKUX YacTUIl (110
dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMO/] OT HaNpsKeHUs"

143

®Ou3MUECKUil MPAKTUKYM 110 TEME
"HccnenoBaHue CIEKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEPEHUE
noctostHHOM Punbepra"

144

®du3MUECKUil MPAKTUKYM 110 TEME
"HccnenoBanue paaroakTUBHOTO (OHA C
MCIOJIb30BaHUEM JI03UMETpa" Win
"N3yueHue noraomeHus: 6eTa-4yacTuil
aroMuHIEeM"

145

Pu3HYECKUil IPAKTUKYM 110 TEME
"HaOmronenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
WCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN [T OTIPEECIICHUS
IOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsl,




IUIAHET, TYMAHHOCTEMN U 3BE3AHBIX
cKorieHui"

146

O06o001IeHre U cUCTeMaTU3allns 3HAaHUH.
Poinb ¢pu3uku 1 acTpOHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COIMAIBHON M ATUYECKOH cdepax
JeSITeNIbHOCTH YeJIOBEKa

147

O060011eHrE ¥ cucTeMaTU3alus 3HaHUH.
Ponb 1 MecTo (pM3HKHU U aCTPOHOMUH B
COBPEMEHHOW Hay4HOH KapTHHE MUpa

148

O0600111eHrE ¥ cUcTeMaTU3alus 3HaHUH.
Poine dpusmdeckoii Teopun B
(hopMUPOBaHHUH TTPEICTABICHHUH O
(bu3nvecKoil KapTHHE MUPa, MECTO
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABICHUI O PUPOJIE

149

O00011IeHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
TteMe "Kunematuka"

150

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Kunemaruka"

151

O0001IeHre 1 cUCcTeEMaTH3aus 3HAHUH 110
teme "JluHamuka"

152

O06o0mieHre 1 cucTeMaTu3alus 3HaHui 1o
teMe "CraTtuka TBEpAoro rena”

153

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKeE"




154

O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"

155

O00011IeH1E ¥ CUCTEMATHU3AIMsl 3HAHUN 110
teMe "Tepmoaunamuka. TeroBsie
MalIuHE"

156

O06o0mieHne U cucTeMaTU3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

157

O0001IeHre 1 cucTeEMaTH3alus 3HAHUH 110
Teme "DnekTpuueckoe mnoie"

158

O06o0061eHre U cucTeMaTu3alus 3HaHu#| 110
teme "[locTOsTHHBIN 37IeKTpUYEeCKUM TOK"

159

O0600611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpenax”

160

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "MarautHoe moie"

161

PesepubIiil ypok. O6006111eHIE 1
CHCTEMATH3AIMs 3HAHUI 110 TEME
"JJeKTpOMarHuTHas UHIYKIUA"

162

PesepBHrlIit ypok. O600111eHNE 1
cUcTeMaTu3alus 3HaHHUI 0 TeMe
"Mexannyeckue kojebanus"

163

PesepBHrIit ypok. O6001IeHNHE 1
CUCTEeMaTH3alvsl 3HAaHUH 110 TeMe
"DneKTpOMarHUTHBIE KOJIeOaHus'

164

PesepBHelit ypok. O6001IeHNHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe




"MexaHUUYeCKue U 3JEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHelil ypok. O000IICHHE 1
cHCTEMaTHU3alUs 3HAHHI 110 TeMe
"Onruka"

166

PesepBHeIit ypok. O600IICHHE 1
CUcreMaru3anuia 3HAHUH 10 TEME
"OcnoBsl CTO"

167

PesepBHrliit ypok. O60011eHNE 1
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allus 3HAHHI 110 TeMe
"®u3uka aroma"

169

PesepBHrlit ypok. O600611eH1E U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe

"du3uKa aTOMHOTO s1/Ipa U 3JIEMEHTapHbIX

gactui”

170

PesepBHrlit ypok. O60011IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEMe
"OneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







