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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CcpeaHero obmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHUW W TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS
OCHOBHOU oOpa3oBaTenbHOM mnporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ ydérom (enepaibHOi pabodeil mporpaMmbl BocnuTaHus u KoHnenmun
npenojaBanus yueOHoro npenMera «dusmka» B 00pa30BaTEIbHBIX OpPraHU3aIusaX
Poccuiickon ~ @enepauuu,  peaau3yrOlMX  OCHOBHBIC o0Opa3zoBaTeIbHbIE
IPOTPAMMBL.

[Tporpamma o uszmke onpeaenser o0s3aTeIbHOE MPEMETHOE COJIep KaHHe,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUEHHUs TEM U Pa3/iesioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O00yYaroIuXcsl.
[Iporpamma 1o ¢usuke maér mpencTaBieHUWE O IENAX, COACpNKaHUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTHUA OOyYarOUIUXCS CpEeACTBaAMU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢Gu3MKKA YriayOJIEHHOTO YPOBHS TO3BOJISIET DPEa30BaTh
3a/1a4i MPO(PECCUOHATILHON OpPHEHTALIMM, HAMPABIEHO HA CO3/IaHUE YCIOBHUU IS
MIPOSIBJICHUSI CBOWX HMHTEIUICKTYIBHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarmMMcsi, KOTOpble HEOOXOMWMBI JJIg TMPOJODKEHHs 0O0pa3oBaHUsA B
OpraHu3anusax npodeccuoHaIbHOrO O00pa3oBaHUs MO pPa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme 1o (Qu3MKe ONpEACNArOTCS IUTAHHPYEMBIE PE3yIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: JIUYHOCTHEIE,
MeTanpeJMeTHble, TpeaMeTHble (Ha  yriayonéHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM /i pa3pabOTKHM TpeOOBaHUM K JIMYHOCTHBIM,
METANpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCs, OCBOMBIIHX
nporpaMmy Tio (¢GU3MKE HAa YpPOBHE CpeaHero oO0mero oOpa3oBaHUs Ha
yIIyONEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (u3uku Ha yriyOJa€HHOM
YpOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIbTATHI TI0 T0/1aM 00yUYEHUS;

coniepkanue yueoHoro npeamera «Dusuka» mo rogam 00ydeHus.

[Iporpamma 1o (Qu3uke WMeEeT NPUMEPHBIM XapakTep M MOXKET OBITh
HCIIOJIb30BaHa YUUTEIIMU (DU3UKHU JIJISI COCTABIICHUS CBOUX PabOYHX MPOTpamM.

[Iporpamma 1o ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPEAOCTABISIET BO3MOXKHOCTH IS  peali3alldd  Pa3IMYHbIX METOAMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3NKKA Ha YTIyOJIEHHOM YpOBHE MpPHU YCIOBUU
COXpaHeHUs 00s3aTEIHHON YaCTH COJIEPKaHMs Kypca.



®du3nka Kak Hayka o Hambosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYyMAas B
KauecTBe y4eOHOTo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm mupe. [IkoabHBIN Kypc PU3UKN — CUCTEMOOOPA3YIOIIUI
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TTOCKOJIBKY (DPH3NYECKre 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzudeckorr reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNPENEIWIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4YEHUsI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMcTBamu. M3yueHue
(Gbu3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE E€CTECTBEHHO-HAYUYHOUN
KapTUHBI MHUpa oOydaroiierocsi, B opMUpOBaHUE YMEHUU MPUMEHSITh HAYUYHBIN
METOJ] TO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIIEI0BaHUN.

B ocHoBy Kkypca (hu3uku Ha ypoBHE CpeaHero oOuiero 0opa3oBaHusi MOJ0KEH
pAIl UAeH, KOTOPbIE MOKHO PAcCCMaTpUBaTh KaK MPUHLIMIIBI €70 TOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SBISETCS JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJICPKUT MaTEpHall U3 BCEX pa3ieNioB (PU3HMKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TaK M COBPEMEHHON (DU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MmaTepuan Kypca (U3UKU
o0ObeaMHEH BOKPYr (Qusnueckux Teopuid. Bemgymmum B Kypce sBIseTcS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NOpeArnoyiaracT MCIOJIb30BAHUE
TYMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBA, a TaKXKE C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOIEMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0ia€HHOTO ypOBHS
MpEANoJIaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHYECKUX M TEXHOJOTHMUECKUX
NPUWIOKEHUI W3YYEHHBIX TEOPUH MU 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCsi Ha
YpPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanmnsyercs TOCPEICTBOM BBEIACHHUS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoOjemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe O00CYXKIACHUs
po0JIeEM pallMOHATBHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coJiepkanusi MPOrpaMMBbI 10 (PU3UKE JTOJDKHO OBITH MOCTPOCHO HA
OPUHIIMIAX CUCTEMHO-AEATENHHOCTHOTO noaxoaa. Jius pusuku peamuzanust 3THX
IPUHIIMIIOB 0a3UpyeTcsl Ha UCHOJIb30BAHUM CaMOCTOSTENBHOIO KCIIEPUMEHTA KaK
MOCTOSIHHO JielcTByonero (akropa ydeOHoro mporecca. [ns yrmyOnéHHoro
YPOBHSI — 3TO CUCTEMA CaAMOCTOSTEIBHOIO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIE YUYEHUUYECKHE ONBITHI MPU HM3YYCHHUH HOBOTO
MaTtepuaia, 1abopaTopHbie padoThl U pabOThI MpakTUkyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3alud (PU3MYECKOrOo MpakTUKymMa. B mepBoMm  ciydae
IPaKTHKYM mpoBoauTcs jubo B koHue 10 u 11 kiaccos, 1ubo mocie mepBoro u
BTOPOTO TOJYTrOAMM B KaXJAOM M3 OTUX KiIaccoB. BTopoit cmocod — »3T0
UHTErpalus padoT NpaKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yudeHus pazzaena (temsl). Ilpu stom mox pabortamu
IPaKTUKyMa TTOHHMAETCSI CaMOCTOSITEIbBHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IEHHOTO BUa O€3 MOIIarOBO HHCTPYKIIUH.

B nmporpamme 1mo (@u3Mke cHUCTeMa YYEHHYECKOTO HKCIIEPUMEHTa,
7a00paTOpHBIX pabOT M MPaKTUKyMa NpPE/ICTaBlI€HA €IMHBIM IepeyHeM. Buioop
TEMAaTUKH JJII 9TUX BHUJIOB YYCHHUYECKHX MPAKTHYECKUX PaOOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCX0Ad U3 0COOEHHOCTEN MOYypPOUYHOTO
IUTAaHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm sTOoM oOecneunBaeTcs
OBJIaJIcHUE OOyYarOUIMMUCS YMEHHUSIMU TIPOBOJUTH TMPsSMbIE U KOCBEHHBIC
WU3MEPCHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEIMYMH W IMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YHENAETCS PEHICHUIO PacYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacu€THBIX 3a1ad NPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJJaHHON W HESIBHO 3aJIaHHON (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjeiia Kypca, Tak
WHTETPUPYS MPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3fenoB. /(s kauecTBEHHBIX 3a7a4
IPUOPUTETOM SABIISIFOTCS 3aJaHUsl Ha OOBICHEHUE/NIPEJCKa3aHHE MPOTEKAHUs
bu3nyuecKnXx SIBJICHUI W MPOIIECCOB B OKPYXKAIOIICH >KU3HU, TpeOyroire BpIOOpa
bu3rUecKoi MOJIENH VISl CUTYallMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUEeHHIO0 Y4eOHOro rmporecca Kypc (U3UKH YriayOJEHHOTrOo
YPOBHSI Ha YPOBHE CPEHETr0 O0IIero 00pa3oBaHus JOJKEH N3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabwHera. B kabuHeTre (U3WMKM JOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyJOBaHUE [Jis BBIMOJHEHHUS YKAa3aHHBIX B IIporpaMme IIo
(u3MKEe YYEHMUYECKHX OIIBITOB, JJA0OPAaTOPHBIX pabOT M pabOT NpakTUKyMa, a
TaKXKe JIeMOHCTPAallMOHHOE 000py10BaHUE.

JlemoHCcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
MNPUHIIUIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH U  o0OecrnedyrBaeT IOCTaHOBKY
MEPEUYUCIIEHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIui Jis
WCCJICIOBAaHMUSI  WM3Y4YaeMbIX  SIBIGHUA W  TMPOIECCOB, OMIUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyJIOBaHHE Il YUYEHHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJ€ TEMaTHYECKUX KOMIUJIEKTOB M 00eCHeuYrBaeTcsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
Ja00paTOPHOTO OOOPYJIOBAHMS JIOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX W ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHUCTEM B BHJIC IU(PPOBHIX JTAOOPATOPHUIA.

OCHOBHBIMH TIEJISIMU M3Yy4eHHS (U3UKUA B OOIIEM OOpa30BaHUU SIBIISFOTCS:

dbopMupoBaHUE MHTEpECA U CTPEMJICHUs] OOYyYaIOMUXCSI K HAYyYHOMY
W3YUYCHHUIO TPHUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUNM O HAYyYHOM METOJIe MO3HaHMUS U (HOPMHUPOBAHUE
WCCIIeIOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIONUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPH3UKH;

dbopMHupoBaHrE YMEHUN OOBSICHATH SIBJICHHS C UCIIOIB30BAaHUEM (PU3MUECKHUX
3HAaHWHA M HayYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pPONMM (PU3UKH JJIs PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE OpelCTaBICHUd O  BO3MOXHBIX  cepax Oynyien
npo(ecCHOHaTBHON AESITENIBHOCTH, CBS3aHHBIX C (PU3MKOW, TOATOTOBKA K
JanbHeeMy 00y4eH!IO B 5TOM HaIlPaBJICHHH.

JlocTmkeHre ATUX Iejeld oOecredrMBaeTCsl PeIIeHUEM CIEAYIONUX 3a1ad B
npoiiecce u3yueHus Kypca (U3uKH Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOPETEHUE CUCTEMBbI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHAX,  BKIIOYAas  MEXaHWUKYy,  MOJCKYJSIpHYIO  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTBI aCTPO(PU3UKH;

dbopMupoBaHrUE YMEHUN MTPUMEHSATh TCOPETUUCCKHUE 3HAHUS JUISI OOBSICHCHHS
bu3HYECKUX SIBJICHUN B MPUPOJC W JUIS TPUHATHS TPAKTUYCCKUX PEIICHUN B
MOBCEHEBHOM JKU3HMU;

OCBOCHHE CIIOCOOOB pEIICHHs] pa3IWYHBIX 3alad C SBHO 3aJaHHOU
bu3uYeCKO MOJENbIO, 3ajad, IMOAPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3JaHue
bu3MUeCKO MOJIENH, aJIeKBAaTHOW YCIOBUSAM 3ajJaud, B TOM 4YHCIE 3aaad
WHXCHEPHOTO XapaKkTepa;

MOHMMaHUuEe (U3NYECKMX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB 1 TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPEAY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
GU3UYECKUX DKCIIEPUMEHTOB, aHalu3a W HWHTEpHpeTanuu uHOOpMaINH,
OTIPEICIICHHSI IOCTOBEPHOCTH TTOJTYICHHOTO Pe3yJIbTaTa;

CO3/JIaHKME YCJIOBHMM IS Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIOBATECIBCKOM,
TBOPYECKOM JICSATEIBHOCTH;



pa3BuTHE UHTEpeca K chepam MpopecCUuOHAIBHON IeATeTbHOCTH, CBI3aHHOM
¢ (UBUKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yrioyOnéHHBIN yPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pu3uKa» Ha YpPOBHE CpEAHEro OOLIEro
oOpa3oBaHus BbIOMpaeTCs OO0YyYAlOIIUMMUCA, I[UIAHUPYIOIMMH POJOJIKEHUE
00pa30BaHus M0 CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TTPO(HIIAL.

Ha u3yuenne ¢puzuku (yriyOnEHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEJEINI0),
B 11 ximacce — 170 gacoB (5 9acoB B HEAEIO).

[Ipennmaraemeiii B mporpamme 10 (u3uKe TMepedeHb J1abOpaTOPHBIX H
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHTENb JeliaeT BHIOOD
NIPOBEICHUS JTA0OPATOPHBIX PabOT M OMNBITOB C Yy4YETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJarOIUXCH.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTO MO3HAHUSA NPUPOBI.

®dwuszuka — pyHIaMeHTaIbHas HayKa o npupoje. Hayunbiit MeTo mo3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PU3UYECKUX SBIICHUN.

OKCHEepUMEHT W Teopus B Tpoliecce Mo3HaHUs Mpupoisl. Habmonenuwe u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOTroBble W IU(POBbHIE
U3MEpUTEIbHBIE PUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  (pu3Myeckux  BenuuuH  (abconroTHas U
OTHOCHUTEIIbHASA).

MopenupoBanue Gpu3nuecKux SBJICHUN U MPOLECCOB (MaTepuaabHas TOUKa,
abCoMIOTHO TBEPAOE TENO, WACalbHAS >KHIKOCTh, HJICATBHBIN Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Pu3nyecKas
TEeopHusl.

Ponb 1 mecTto Qpuzuku B pOpMUpPOBAHMU COBPEMEHHOM HAYYHOU KapTHUHBI
MUpa, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, npaKmuKym.

W3mepeHre cuiibl TOKA M HAIPSHKEHHS B ILENU IMOCTOSIHHOIO TOKa IpU
MOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoMCTBO ¢ u(poBoi 1adoparopueit mo ¢usuke. [Ipumepbr u3MepeHus
(bu3MUECKUX BEIIMYUH MIPU MOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpOCTh (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHUE MaTepuaJbHOM TOUYKH, UX MPOEKIIMU HA OCHU CHUCTEMbI KOOpAUHAT.
CrnoxxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTEH.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIUHENHOE ABUKEHHUE. 3aBUCUMOCTh
KOOPJAWHAT, CKOPOCTU, YCKOPEHUS U MYyTH MaTePUATbHON TOYKU OT BPEMEHU U UX
rpauKy.

CBoOogHOe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTr0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJHUHAT, CKOPOCTHU M
YCKOPEHHS MaTepUaIbHON TOYKHA OT BPEMEHU U UX IPAPUKH.



KpuBonuueitnoe  aBwkeHue. [IBukeHHe  MaTepUalbHOM TOYKH IO
OKPYXXHOCTH. YTJIOBass M JUHEHHas ckopocTh. [lepmon m vactora oOparieHus.
[leHTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTellbHOE (TaHIMC€HIIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4yeckre yCTpPOICTBA W TEXHOJOTMYECKHUE MPOUECCH: CIUIOMETD,
JIBW)KCHUE CHApsIOB, LEMHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEPENAyH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cuctemMbl OTCUETA, WILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

CnocoOsI Uccie10BaHus JBUKCHUH.

Nnnroctpanus npeesibHOTo epexo/ia U U3MEpEeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue NBMKEHUI ¢ HCIIOJIB30BaHUEM MEXaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenune aBmkeHUs Tejaa, OPOMIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpagiienne CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MYTEW, TPACKTOPUHN, CKOPOCTEH JBUKEHUSI OJHOTO M TOTO Ke
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3yueHrie HEPaBHOMEPHOTO ABUKEHUS C LEIbI0 OMPEACICHUSI MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHUs: MpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBU>KEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

U3mepenne  yckopeHuss  cBOOOAHOro  majaeHus  (PEKOMEHIOBAHO
UCII0JIb30BaHue U POBOI TabopaTopun).

N3yueHne nBWXKEHUS TeNa, OpOLIEHHOro Tropu3oHTaidbHO. I[IpoBepka
TUIIOTE3bl O MPSAMOW MNPONOPIUOHATBHON 3aBUCHUMOCTH MEXIY AAIbHOCTHIO
noJIETa U HAYaJIbHOM CKOPOCTBIO TEA.

M3yueHne JIBIKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEPHOJAa OOpaIIeHHs KOHUYECKOTO MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



[lepBeiit 3akoH HproroHa. HMHepumanbHble cuctembl otcuéra. [IpuHumn
oTHOocuTenbHOCTU ['anmunes. HemneprmanbHble cUCTeMbl OTcuéTa (OmpeerneHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHITUIT CyTIepHO3UIINHU CHUJL.

Bropoit 3akon HeroTOHA 1151 MaTepraibHOM

Touku. Tperuii 3akoH HeroToHa 115

MAaTEPUATBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHON W
WHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAaJIeHUs] OT BBICOTHI
HAJT TOBEPXHOCTBHIO IUJIAHETHI M OT reorpaduyeckod 1mupoThl. JIBUXKEHUE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, nBHXKylierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koadpdunment tpenus. Cuia CONPOTUBIEHUS TPU JABUKEHUU Teja B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Hasnenue. I'napocrarnueckoe nasiuenue. Criia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTUYECKHE IMPOLECCHI: MOAMIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune aBuKeHUs: TeN B MHEPLUUATBHBIX U HEMHEPIMABHBIX CUCTEMAaX
OTCUETA.

[IpyHUKMTO OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WK IIAPOB PaA3HON MACChI C OJJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIIbHO HEMHEPIMAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MPUIOKEHHBIX K Tely CWI C
MIPOU3BEACHUEM MACCHI T€JIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOBHUKAIOIIUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

N3Mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepeHne paBHOACHCTBYIONIECH CHII MPU JABMKEHUM OpycKa M0 HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHM IBUKEHUSI OpycKa Mo
HAKJIOHHOM ITIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE H
PE3MHOBOM 00pa3Iiie, OT uX Jaedopmaruu.

N3ydeHne ABUIKEHUSI CUCTEMBI TEJl, CB3aHHBIX HUTHIO, MIEPEKUHYTON depe3
JIETKUH OJIOK.

N3mepenue kodpduiieHTa TpeHus 1Mo BEJIWYUHE YIIIOBOro Ko3(QuimeHTa
3aBucuMocTu Fip(N).

HccnenoBanue nBKeHUs OpycKa MO HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3yueHne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpHoe Teno. IlocTymarenbHOoe W BpallaTeIbHOE JBUKEHUE
TBEpOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HEyCTOMYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLIECCH: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThle KOHCTPYKIHUU.

Hemoncmpayuu.

YcnmoBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnemoBanne yclOBHM PaBHOBECHS TBEPAOrO TENA, HMEKOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHre KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOWYMBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBHI.

Tema 4. 3aKkonvl coxpanenusn é mexaHuke.

NMnynibc MaTepualibHOM TOYKH, CUCTEMbI MaTEpUaIbHbIX TOYEK. LleHTp macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o0 IBMKEHUHU LIEHTPa Macc.

NMnynbe CHITBI 1 UI3MEHEHHE UMITYJIbCA TeEa.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT nMnynbca MaTepualibHON TOUKH. [IpeacraBinenne o coxpaHeHuu
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISIX.

Pabota cuibl Ha MaoM M Ha KOHEYHOM MepeMelnleHuu. ['paduyeckoe
IIPEICTaBICEHUE PAOOTHI CUIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHepruss MarepuaibHOW TOUKH. Teopema 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTEPUATIbHOW TOYKH.



[loTeHuManbHbIE W HENOTEHUMAJIbHbIE CUJbl. [loTeHIManbHas >SHEprus.
[ToTenmnuanbHas sHeprust ynpyro nehopMHUpOBaHHON MpykuHBL. [loTeHimanbHas
DHEPIHs Tella B OAHOPOAHOM TpaBUTAUMOHHOM mnoisie. [loTeHimanbHas sHeprus
TeJa B IPAaBUTALMOHHOM IOJI€ OJHOPOAHOrO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMMYECKast CKOPOCTh. TpeThsi KOCMUYECKAsk CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIbHBIX CHUJ C HU3MEHEHHEM MEXaHHYeCKOU
DHEPIUH CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymuM s UACAIbHOM JKUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YHEPTHH.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKHE IPOLIECCHI: ABMKEHHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBINM MHCTONET, THPOCKON, (QUTYpHOE KaTaHHWE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUS

uMmInyJsbca. PeaktuBHoe

JBHKCHUE.

N3mepeHne MOITHOCTH CHUJIBL.

V3MeHeHune 2Hepruu Tela MPU COBEPIICHUN PaOOTHI.

B3aumHble nTpeBpallieHrsl KHHETUYECKON U MOTEHUHAIIBHON YHEPTUN TIPU
JEUCTBUM HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUu NMpu CBOOOTHOM TaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne nMiyJibea Teia o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJIEIH SJIEKTPOMOOHUIIS M MOIITHOCTH
CUJIBI TATH.

CpaBHEHUE WU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJECHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUU TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TOTEHLIMATLHON HEPTUU MPY>KUHBI C pabOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHs] NPU JBIKEHUHM Tella MO HAKIOHHOMU
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3uka 1 TEPMOANHAMMKA.

Tema 1. OcHogbt MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TOJIOXKEHUS MOJIEKYJIApHO-KMHeTn4Yeckol teopun (MKT), wmx
onbiTHOe oOocHoBaHue. Juddysus. bpoyHoBckoe nBIXKEeHHE.  XapakTep
JIBWKEHUS WM B3aMMOJEHCTBUS YACTHI[ BellecTBa. Monenn CTpOEHHs Ta3oB,
KUJIKOCTEH U TBEPIBIX Tel U OOBIACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ATUX



moxenedd. Macca u pasmepsl Mosekyn (atomoB). KomudectBo BemiecTsa.
[TocTositHHast ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u crocoObl €€ u3Mmepenus. [llkana
temneparyp Llenscus.

Mogens naearbHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKOW TEOPHUM: YACTHUIIbI
rasa ABWXKYTCSl XaOTUUECKU U HE B3aUMOJAECHUCTBYIOT IPYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenjeneeBa—Kianeiipona. AoOcomtoTHas
temmneparypa (mkaita temneparyp KenbBuna). 3akon JlanbpToHa. M3omporiecchl B
UJeaTbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
MpeACTaBIECHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, u300apa.

CBsi3b  MEXIQy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW  BHeprueu
MOCTYNAaTEILHOTO TEIJIOBOTO JIBMKEHUS MOJIEKYJ HJICaJIbHOrO raza (OCHOBHOE
YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIBHOTO Ta3a).

CBsi3b a0COJIFOTHOM TeMITepaTyphl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckne YCTpPOWCTBA U TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
OapoMeTp, MoTyuYeHre HAaHOMATEPUAJIOB.

Hemoncmpayuu.

Mogaenu 1BUKEHHS 4acCTHUL] BEILIECTBA.

Moaenb OpOyHOBCKOTO JIBUKEHUS.

Buieopoimk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Juddy3ust skuIKOCTEN.

Mogaens onbita [lTepHa.

[IpuTsrKeHNE MOJIEKYI.

Moaenu KpucTalsInueCKuX PEETOK.

HabGmonenue u rccieqoBaHue N30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIpU
TerI000MeHEe MEXKy TOpsYeH U XOJIOTHON BOJIOMN.

N3ydeHre HW30TEpMHYECKOTO Ipolecca (PEKOMEHIAOBAHO WCIIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yuenne U30XOPHOTO

npouecca. MU3yuenne n3o0apHOro

npouecca. [IpoBepka ypaBHEeHHs

COCTOSIHHSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENHNE U BHyTpeHHUE napameTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CHCTEMBI KaK CPEAHUE 3HAUYEHHUSI BEJIMYUH, OIMCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenps wuaeanbHOro raza B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUM:
ypaBHeHue MenneneeBa—KnaneiipoHa W BbIpaK€HUE AJi1 BHYTPEHHEH SHEpPrumu.
VYcnoBusl MPUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHIEHTPALMs YacTHL], BHICOKHE
TeMIlepaTypbl. BeipaxkeHue [uisi BHyTPEHHENH SHEPTUHU OJHOATOMHOIO UAECAIBHOIO
rasa.

KBa3ucratnyeckrne U HeCTaTUYECKUE MTPOLIECCHI.

DneMeHTapHasi pabora B TepMoJuHamMuKe. Berurcienue paboThl o rpaduxy
npouecca Ha pV-auarpamme.

Teronepenaya  Kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIuH
TEPMOJAMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss paborel. KonBekuus,
TEIJIONPOBOIHOCTbD, U3ITyUYECHHE.

KonmnuectBo Ttemnorel. TenmnoéMKocTh Tena. YaenpHas W MOJSpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHeHHMe Maliepa. YaenbHas Temiaora CropaHus
tomuBa. Pacuér konuuecTBa TeIOTHI nHpu Temonepenade. [lonstue o0
angrabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpeHHsss »sHeprus. Kommuectso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3aKOH TEpPMOIMHAMHUKH [JI1 PABHOBECHBIX IMPOLIECCOB: YEpeE3
3aJJTaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI IMPOXOIUT
eIMHCTBEHHAs aguadara. AOCOMIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJWHAMHUKH 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaaTh TeIUIOTY OT 0oJiee XOJI0HOro Teja K 0oJjiee HarpeTroMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh IpUpOHBIX MPOIECCOB.

[IpyHUMIIBI ~ TEWCTBUSA  TEIUIOBBIX  MAIIIWH.

KIIJI. MakcumaneHoe 3Hauenue KIIJI. [{uki

Kapso.

DKOJIOTHYECKHE aCHEKTHI HCIIOIb30BaHUs TEIUIOBBIX JBUTaTesel. TerioBoe
3arpsi3HEHNE OKPYKAKOIIEH CPEBI.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIIMOHEp, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIYyYEHHE CBEPXHU3KUX TEMIEPATyp, YTHWIM3aLUs «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIIOBOTO HACOCa, YTHIIN3AlUd OMOOPTaHUYECKOTO TOIUIMBA IS
BBIPAOOTKHU «TETUIOBON» U DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3menenune Temneparypsl pu aanadaTHYecKoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BEIIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEN YHEPTHUU.

Hccnenosanue anquabaTHOTO mpolecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue anuabaTHOro mpoiiecca.

N3ydyeHrne B3auMMOCBS3M JHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbI KATIEHUS KUJTKOCTEH.

Tema 3. Acpecammnivie cocmoanus éewjecmea. Pazosvie nepexoowvl.

[TapooOpazoBanne u KoHjaeHcaiusa. McmapeHue W KumneHue. YeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HacpllieHHbIE W HEHachIllEHHblE mapbl. KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUSI HACBIIMIEHHOrO IMapa OT TEMIIePaTyphl, UX HE3aBUCUMOCTh
0T 00BbEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBJICHUS
B JKHJIKOCTH.

Bnaxuoctb Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIaXKHOCTb.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOINS CBOWCTB
KpucTaJuioB. [lnaBiieHMe W KpuUCTAUIM3alMsA. YJelabHas TEIUIOTa IUIABJICHHUS.
CyOnumarus.

Hedopmanmu tBEpaOTO Tena. Pactsokenue u cxxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnmoBoe paclIUpeHUe KUIKOCTEH U TBEPIBIX T, 00bEMHOE M JTUHEUHOE
paciipenrue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUIM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOT'O PaclIMpEHuUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpazoBanue DHEPTUU B ¢hazoBbIX

nepexogax. Y paBHEHHUE TEIUIOBOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Koah(PUIMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanunnspusie siBneHus. /laBneHne noa MCKpUBIEHHON MOBEPXHOCTHIO XKUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLIECCHL:  KUIKHUE
KPUCTAJUIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpayuu.

TeruioBoe pacmmpeHue.

CBoIICTBa HACBILIEHHBIX

MapoB.

Kunenune. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3Mepenune cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanunisipasle sBieHusI.

Mopaenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS! KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr neopmanuii.

HaGmronenue manbix aedopmanuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenune yaenpHOM TEIIOTHI TJIABJICHUS JIbJA.

N3ydeHre CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenne abCOIIOTHON BIaKHOCTH BO3/lyXa U OIIEHKA MAacChl IapOB B
MTOMEILICHUMU.

N3mepenune ko3 duiieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenue monynsa FOwnra.

HccnenoBanne 3aBUCUMOCTH  JedopMmaliid  pe3rHOBOro obpasma  OoT
MIPUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. DinekTpoauHamMuKa.

Tema 1. dnekmpuueckoe noJe.

OnekTpuzauust Tel W €€ MpOsIBICHHUS. DJNEKTpUYecKuil 3apsa. JlBa Buma
AIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, [HMAJIEKTPUKA U  IOJYIPOBOJIHHKHU.
DJIEMEHTAPHBIN BJIEKTPUUYECKUN 3apsii. 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsna.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsnapl. 3akoH KyioHa.

Onektpuueckoe mone. Ero neilicTBue Ha BIEKTPUYECKUE

3apsibl.

Hampsok€HHocTh  anekTpuueckoro  noiyid.  [IpoOusiid  3apsa.  Jluauwm
HaIpPsKEHHOCTH 3JIEKTPUUECKOTo 1moJsi. OTHOPOIHOE 3IEKTPUUECKOE TOJIE.

[ToTeHIIMANBHOCTh AJEKTPOCTATUYECKOTO MOoJisl. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. lloTeHnmanbHass sHeprus 3apsja B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHunan »neKTpocTaTudeckoro nojs. CBsi3b HANPSKEHHOCTU TOJISI U PA3HOCTH
MNOTEHIIMAJIOB JUJISl DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOTO, TakK M
HEOHOPOTHOTO).

[TpuHIUIT CYyNIEPHO3ULIMU STIEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsga. Ilonme paBHOMEpHO 3apsikeHHOW cdepsnl. [lore
PaBHOMEPHO 3apsHKEHHOTO To 00béMy miapa. [lone paBHOMEpPHO 3apsKEHHOMN
OecKOHEUHON TIIOCKOCTH. KapTuHBl JWMHUN HaNpsOKEHHOCTH JTHX TOJeH |
HKBUIIOTEHIIUAJIHBIX TTOBEPXHOCTEM.

[IpOBOJTHUKH B 3JEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JMPIIeKTpUKU B DJIEKTPOCTATUYECKOM noJe. JuanekTpuyeckas
MIPOHUILIAEMOCTD BEILIECTBA.



KonneHncatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapayenbHOE coequHEeHUE KOHAEHCAaTOpoB. [locnenoBarenbHoEe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopA.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJJHOPOAHOM 3JIEKTPUYECKOM ITOJIE.

TexHndeckne yCTpOMCTBA U TEXHOJIOTHMYECKHUE ITPOLECCHI: IIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATUUECKAsl 3alluTa, 3a3eMJICHUE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTophl, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

DIJIEKTPUUECKOE MOJIE 3aPSKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE T0JI€ ABYX 3apsKEHHBIX MIACTHUH.

Monens anekTpocraTudeckoro reHeparopa (Ban ge ['paada).

[IpOBOJTHUKH B 3JIEKTPUUYECKOM IIOJIE.

DnekTpocTraTuyeckas 3amuTa.

YCTpONCTBO U IEHUCTBUE KOHAECHCATOPA NOCTOSHHOW U IIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTU IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIU
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEPrus MEKTPUUECKOTO MOJI 3apSIKEHHOI0 KOHJIEHCATOpa.

3apsiika U pa3psjika KOHJIEHCATopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaGmroienrie npeBpalieHus: SHEPruu 3apssKeHHOTO KOHJIEHCATOpa B SHEPTHUIO
V3JIyYCHUSI CBETOAMO/A.

N3ydenne npoTekanusi TOKa B LN, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIAJIOB (HampsKEHUs ) npu
MIOCJIE0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue pa3psna KOHJIEHCATOPa YEPE3 pE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpudecKuii mok.

Cuiia Toka. [TocTOSIHHBIN TOK.

VYcioBusL CyIIECTBOBAHUS MOCTOSIHHOTIO AJIEKTPUYECKOr0 TOKa. McrouHuku
toka. Hampsixenue U u DJIC €.

3akoH Oma 1 y4acTKa Lenu.

DNEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOI0 MPOBOJHMKA OT €ro JJIMHbI M IUIOIAJAU IMONEPEYHOTO CEUYCHMUS.
VY enpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, NMapayIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBné€nHbIX dekTpudeckux mneneit. [Ipasuna Kupxroda.



PaGota snexrpuyeckoro Toka. 3akoH [xoyns—JIena.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TergoBas MOUIHOCTb, BbIAENsieMas Ha
pesucrope.

OJIC u BHYTpeHHEE CONpPOTUBICHHME MCTOYHHMKA Toka. 3akoH Oma i
MOJTHOM  (3aMKHYTOM) JJIGKTPUYECKOW 1enu. MOITHOCTh HCTOYHHKA  TOKa.
KopoTkoe 3ambikanue.

KonzaeHncarop B 1ienu noCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKUE TPOLECCHl: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK ANEKTPUUECKON SJHEPTUU.

Hemoncmpayuu.

W3mepeHune CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAMPSIKEHUS JIsl pE3UCTOPa,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBIICHUS WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIAV TTONEPEYHOr0 CEUYCHUSI U MaTepralia.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU MTOCTOSTHHOM
HaIPSKEHUH.

[Tpsmoe nzmepenue IJIC. KopoTkoe 3amMbIkaHuE rajibBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coenHeHus UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHIIUAIOB MEXK/1y MTOJIFOCAMH UCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

HccenenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mMepenue yaenpHOro COmpoTUBIICHUS

MIPOBOJHUKOB.

HccnenoBaHnne 3aBUCMMOCTA CHJIBI TOKAa OT HANpPsDKEHUS [JI  JIaMIIbl
HaKaJINBaHUS.

YBenuuenue npejena u3MepeHust aMmmepmMeTpa (BOJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONIPOTUBIIEHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raabBaHUYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMH UCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HOW MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa

Tema 3. Toku ¢ pazuunvix cpeoax.

DJIEKTpUYECKasi MPOBOAMMOCTh  PA3JIUYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTh COINPOTUBIICHUS METAIOB OT
temneparypbl. CBEpXIIPOBOUMOCTD.



DNeKTpuUecKuid TOK B BakyyMme. CBOWCTBA JEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKMY. CoOcTBeHHas 151 pUMecHast MPOBOJANUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B BJEKTPOIUTAX. DIIEKTPOJIUTHYECKAsS AUCCOIUALIUS.
Onektponus. 3akonsl Dapajes s AIEKTPOIN3a.

DNeKTpuYecKuii TOK B Ta3zax. (CamMOCTOSTENbHBI M HECaAaMOCTOATEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. 11nazma.

TexHuueckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psiIHbIC
JaMIbl, 3JIEKTPOHHO-TyuYeBas TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: THO/,
TpaH3ucTop, (HOTOAMUOMA, CBETOAUOJ, TallbBaHUKA, pPAPUHUPOBAHHE  ME[H,
BBIIIABKA AJTIOMUHHS, SJIEKTPOHHAS MUKPOCKOIIHS.

emoncmpayuu.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl 3ekTponusa dapanes.

M ckpoBoO#i paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME IPOBOAUMOCTY METAJJIOB U MOIYTPOBOIHUKOB.

OHOCTOPOHHSSI TPOBOAUMOCTD JUOJA.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HaGmronenue aexTposinsa.

N3mepenne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil MPaAKTUKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BEIMYHMH C UCTIOIb30BAHUEM AHAJIOTOBBIX
U IUGPPOBBIX U3MEPUTEIIHLHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOGCOIIFOTHBIC ¥ OTHOCUTENIbHBIC TTOTPENTHOCTH U3MEPEHNUN (HM3UYECKUX BEITUYUH.
O1neHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(Gu3MUecKX BEIMYMH, NPOBEpPKA MNPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 padorT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiiaXx «YUYECHUYECKUU  IKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM» ).

MexknpeaMeTHbie CBA3H.

WU3yuenne kypca ¢usuku yrioyonéuHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA ¢ YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmuoie noHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanusA: SBIICHUE, HAy4YHbIN (DAKT, runoTe3a, pusnveckas BeJIMYMuHA, 3aKOH,



Teopusi, HaONIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, UPPOBas 1a00paTOpusl.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHeHUW. JlunelHas QyHKIHS,
napabosna, runep6oia, ux rpadpuku u cBoiicrBa. TpuronHomerpudyeckue QpyHKIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECCTBO.
BekTopbl ¥ MX IPOEKLNU Ha OCH KOOPAMUHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe JBUKEHUE B )KMBOW MpHUpoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TETUIOBOE 3arps3HEHHE OKPYIKAIOIICH Cpebl,
yTHIU3alus OMOOPTraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOI» U
3IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KallWJUIIPHBIC SIBJICHUS B TIPUPO/IE,
3JIEKTPUYECKHE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBAa, MOJISIpHAsT Macca, TIOJIyYeHHEe HaHOMATepUAIOB, TETIOBBIC
CBOMCTBA TBEPABIX TEJN, KUAKOCTEH U Tra3oB, )KUJIKHE KPUCTAILIbI, JIEKTPUUYECCKHE
CBOMCTBA METAJUIOB, JIEKTPOJIMTUUECKAs AUCCOLUALINS, TaJbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTH BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHUE NBIKEHUH C HCIIOJIIB30BAHUEM MEXAaHHU3MOB,
y4€T CyXOro M IKHJAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIIHUU
(KpOHIUTENH, peméTyarble KOHCTPYKILHMHU), UCIOIb30BaHUE 3aKOHOB COXPAaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JIpYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, apoBasi TypOuHA, OBITOBON XOJOIWIBHHUK, KOHTUIIMOHEP, TEXHOJIOTHH
MOJTyYeHUS COBPEMEHHBIX MAaTepUaloB, B TOM WYHCJIE HAHOMAaTEpHAJOB, U
HAHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsiHble JIaMIIbl, TOJIyIPOBOIHUKOBBIE PUOOPHI, F'AJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noae.

B3anmoelicTBuE TMOCTOSHHBIX MArHUTOB M IMPOBOAHUKOB C  TOKOM.
MaruutHoe 1none. Bektop MarHuTHOM uHAaykuuu. [IpuHuun cynepno3unuu
MArHUTHBIX NOJied. JIMHUY MarHUTHON MHIYKLWH.

MarautHoe 1moJjie MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HarpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBiieHUE U MOAYJIb. J|BH)KEHUE 3apSKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM moje. Padora cuisl Jlopenia.

MarnuTHoe nosne B Bemectse. DeppoOMarHeTUKy, Napa- U THAMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEepP-MYyJIbTUMETP,
AIEKTPOABUTATEND SIKOOHM, YCKOPUTEIHN DJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  nuHUA  MHAYKOWAM ~ MArHUTHOTO — TOJISL  MOJOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptunHa 1MHUI MarHMTHOM MHIYKIIMU TOJISI IJIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHMKA, KATYLIKH C TOKOM.

B3anmojelicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

Habnrogenue nBM>KEHMS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunHIMI JICUCTBHUS DJIEKTPOU3IMEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJSI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMHA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBiieHME DJNEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
uaaykuuu. OJC uHAykuMu. 3aKoH DJJIEKTPOMArHUTHON uHAykuuu Papanes.
Buxpeoe anekrpuueckoe mnoJie. Toku Oyko.

OJIC mHAyKIMHM B NPOBOJHHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuiio Jlenua.

NunykTtuBHOCTh. Karylika HWHAYKTMBHOCTH B LENU ITOCTOSHHOTO TOKA.
SBnenue camonnaykiuu. IC caMOUHAYKINH.

OHeprusi MAarHUTHOTO TMOJs KaTylIKU C

TOKOM. DJIEKTPOMArHuTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: WHIYKIIMOHHAsS
II€Yb, COJICHOMUJ, 3AIIMUTA OT JIEKTPU3ALNHN TEN IIPU IBU)KEHUU B MATHUTHOM I10JIE
3eMIIn.

Hemoncmpayuu.

HaOGmroienre SsBIeHUsI JICKTPOMArHUTHON MHIYKITHH.

HccnenoBanne 3aBucumoct OJ[C HMHAYKUMH OT CKOPOCTH W3MEHEHUS
MarHUTHOIrO MOTOKa.



[IpaBuno Jlenua.

[TaneHue wmarHura B aJIOMUHHUEBOM (MEIHOM)

TpyOe. SIBIeHne caMOMHTyKIIUH.

UccnenoBanue 3aBucumoctu IJJC caMOMHAYKIIMM OT CKOPOCTH M3MEHEHMS
CHJIBI TOKA B IICIIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKmMuKym.

HccaenoBanue SIBIICHHSA 3JIEKTPOMArHUTHOU
uHaykauu.  OnpeneneHue  HMHAYKIUM — BUXPEBOTO
MariMTHOT'O 1OJIS. HccnenoBanue SIBJICHUS
CaMOMHAYKIIHH.

COopka MoJieu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen S. KoJsieOanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cucrema. CBOOOAHBIE KOJIEOAHUS.

["apmonunyeckue kosnedanus. KnHnemarnueckoe u AMHAMUYECKOE OIKCAHHUE.
DHepreTuyeckoe ONucaHue (3aKOH COXpaHEHWsS MEXaHMYeCKOW dHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIeOaHU U3 UX SHEPreTHUECKOro H
KMHEMATUYECKOTO OTTUCAHUS.

Amrutyna u dasza konebanuii. CBsS3b aMIUTUTYAbl KOJIEOAHWA HCXOIHOMN
BEJIMYMHBI C aMIUTUTYaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuog u uactrora koneOanuit. Ilepuon Mayblx CBOOOJHBIX KoJIeOaHUM
MaTeMaTU4ecKoro MasTHuka. [lepmoax cBOOOMHBIX KoOJIeOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsaTue o 3aryxaromux kosiebanusx. BeiHyxkaeHHbIE KojieOaHus. Pe3oHaHc.
PesonancHas kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOJNIEOaHUSI.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTUYECKUE MPOLECCHI: METPOHOM, YacChl,
KaueJii, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch K01e0aTeaIbHOro ABMKEHUSL.

Habnronenne He3aBUCMMOCTH MEpUoa MalbIX KoeOaHUl Tpy3a Ha HUTH OT
aMILTUTY bl

HccnenoBanue 3aTyXaroUX KoieOaHUi U 3aBUCUMOCTH IEpUOa CBOOOIHBIX
KOJI€OaHUI OT COMPOTUBIICHUS.

HccnenoBanne kosebaHuM Tpy3a Ha MACCUBHOM TMPYKUHE C IIEJIbIO
dbopMupoBaHus NpeICTaBICHUN 00 HACATHPHON MOIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YPHEPTUU TIPH KOJICOaHUAX TPy3a HA TIPYKUHE.

HccnenoBanne BIHY X ACHHBIX KOJIEOaHUIA.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.



N3mepenne mnepuoga CBOOOAHBIX KOJEOAHUNW HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JABMXKEHUS TeJa B X0/I€ KOJIeOaHUM Ha ypyrom mojBece.

N3yyeHue ABMKEHUS HUTSAHOTO MasgTHHKA.

[IpeoOpa3zoBaHre 3HEPTUH B MPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAIOIINX

Kojebanuid. MccrieioBanre BEIHYKICHHBIX KOJICOAHMMA.

Tema 2. dnekmpomazcHumusle KoneoaHuUuA.

Konebatenbuplii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsia KOHAeHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM K0J€0aTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATHUTHBIE KOJIeOaHMs. BrIHyX1€eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE IIEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JeCTByIOIIEE 3HAUEHUE CUJIbl TOKA W HANpPSDKEHUs NpHU pasiuyHoOu ¢dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycOnanbHbId NEPEMEHHBIA TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENIM CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe3oHaHC TOKOB.
Pe3onaHc HanpsikeHUN.

Uneanbusiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya U NOTpeOIeHHUE
ANEKTPUYECKOU JHEPTUN.

OKOJIOTUYECKHE PHUCKU NIPU NIPOU3BOJACTBE 3eKTpodHepruu. KyneTypa
WCIIOJIb30BAHUS JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JUHUU JJIEKTpoIIepeaay.

Jemoncmpayuu.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTb YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIE€OaHU.

['erepaTop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOaHUIA.

Mogenp 3IeKTpPOMarHuTHOTO T€HEepaTopa.

BbIHyX/IeHHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, karymka MHIyKTUBHOCTH M KOHJEHCATOP B LIENU INEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1OCIENOBAaTENbHOM COCOUHEHUM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CeTpoicTBO U MPUHIIKI ASHCTBUS TpaHChOpMaTopa.



Mognenps TUHUM 3JE€KTpONepeIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOI0 TOKA 4epe3 MOCIEI0BATEIbHO COCINHEHHBIE
KOHJIEHCATOp, KaTyLIKy ¥ PE3UCTOP.

Habnrogenue 351eKTpOMarHiTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSA HMX pacnpocTtpaHeHus. llomepeunbie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpocTpaHEHWs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)k€HHE, MpeioMieHHe, HUHTephepeHuus Hu
nudpaxiuys.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAKOLIEH CPEBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS U3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMHas oprieHTanus BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHWE,  IPEIOMIICHHE,
noJispu3aius, uHTepepeHus u audpaxius.

[IIkana 371€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paJUOCB3H U TeNeBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbl.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaIbHBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TeJIEBU30p, aHTeHHA, Teneon, CBY-neus,
yJIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOI0IBHBIX BOJIH.

Koneb6mntomeecs T€10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTbH JUIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmronenue oTpakeHus U MpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune nntepdepennu u qudpakiiii MEXaHUYECKUX

BOJIH. AKYCTHYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

Habnrofgenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYI0M U
4aCTOTOH KOJICOaHMIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTpa)KEHHE,
pesioMIICHUE, MOspu3anus, Tudpakius, nHTepdepeHIus.

Oo6HapyxeHue nHPpaKpacHOTo U yIbTPahUOIECTOBOTO U3ITYUECHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeHOE pacpOCTpaHEHUE CBETa B OQHOPOAHOU cpexne. Jlyu csera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBera. 3akoHbI oTpaxkeHUsi cBeTa. [locTpoeHre n3o0pakeHui B
riockoM 3epkane. Chepudeckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npeoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETAa W COOTHOIIECHWE MJIMH BOJH MpPHU IEPEX0Je MOHOXPOMATHYECKOTO CBETa
yepes TpaHully pasjena AByX ONTUYECKUX CPE/l.

Xon aydeit B mpusme. Jucnepcusi cpeta. CloxHBIM cocTaB 0€0ro CBeETa.
[IBeT.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblid yroyl MoJHOr0 BHYTPEHHETO
OTpPaKECHHSI.

CobOuparomue W pacceuBaromuye JuH3bL. ToHKas JuH3a. DokycHoe
paccTOsIHUE W ONTHYECKash CUja TOHKOM JIMH3BL. 3aBUCHUMOCTHh (POKYCHOTO
paccTosiHUSL TOHKOM cepuyecKo JMH3BI OT €€ Te€OMETPUM U OTHOCHUTEIBLHOIO
MOKa3aTeNs MPEIOMIICHUSL.

@opMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa dyda, MPOMIEAIIECTO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paKeHH TOYKM W OTpE3Ka NPsIMOM B
cOOMpaIOLUX U PACCEMBAIOIIMX JUH3AX U UX CUCTEMAX.

OnTtuueckue mpubopel. Paspemaromias cnocoOHOCTh. ['1a3 kak onTudeckas
cuUcCTeMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHMKOB. IIpuMepbl KIacCHUYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus csera. JudpakimoHHas pemérka. YcCiaoBHe HaOII0ICHUS
INIaBHBIX ~MaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnueckne YCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: OYKH, JIyIa,
nepuckomn, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHHUE
ONTHKH, BOJIOKOHHAS ONITUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HabmroieHue noaHoro BHyTPEHHETo oTpakeHus. MoJienb CBeToBo1a.

HccnenoBaHue Xo/Ja CBETOBBIX IIYYKOB Yepe3  IJIOCKONApaJUIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre  CBOWMCTB — M300pakeHH B

auH3ax. Mojienn MUKpOCKOIIa, TEIEeCKOIa.

Hab6monenne unTepdepeHiinm creta.

HaGmronenue [IBETOB TOHKHUX
wi€Hok. HaOmtonenue nudpaxkuum
CBeETAa.

N3yuyenue nudpakiinOHHON PEMIETKY.

HabGmogenune nugpakimoOHHOTO CIIEKTpa.

HaGmronenue aucnepcuu cBera.

HabGnronenue noasipu3anuu CBETA.

[IpuMeHeHue NONSIPOUJIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

W3mepeHne nokasaTessi IpeJoOMIICHHS CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
IpPUMEPE KUJIKHUX JTUH3).

H3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tony4yenue n300paxeHusi B CUCTEME U3 IUIOCKOTO 3epKalia U JIMH3BI.

[Tony4yenune n300paxeHusi B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CHCTEM.

HabGmonenune audpakuuu, MHTEpPEPEHIIMN U OJIIpU3aLMU CBETA.

W3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT OBEPXHOCTH

IUBJIeKTpUKa. M3yuenue nHrepdepeHny Ja3epHoro U3IyyeHHs Ha JBYX

LIEISX.

HabGmronenue nucnepcum.

Habnronenue u ucciaegoBanue IuQpakiimuOHHOTO CIEKTPA.

N3mepeHune IIuHbI CBETOBOW BOJIHBI.

[Tony4yenue cnekTpa HU3JIy4eHHUs] CBETOAMOJIA MPHU MOMOIIU TUPPAKIIMOHHON
PELIETKY.

Paznen 6. OcHOBBI CIeUAIBbHON TEOPHUH OTHOCHUTEIHLHOCTH.

['paHuipl  TPUMEHMMOCTH  KiaccM4yeckod — mexaHuku.  [loctynaTsl
CHEeUAIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBai. lIpeoOpasoBanust  Jlopenma.
YcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJAHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILICHUE JITTUHBI.

OHeprust 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ 3HEPrUed U UMITYJIbCOM PEJIATUBUCTCKON YacCTULbl. DHEPIUs
MOKOS.



TexHuyeckre yCTpONCTBA U TEXHOJOTMYECKHE MPOLIECCHI: CITyTHUKOBBIC
NPUEMHUKU, YCKOPUTENIN 3apS>KEHHBIX YaCTHII.

YyeHn4eckuil HSKCIIepUMEHT, J1a00paTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W JHEPTUM  PEIATUBUCTCKUX dvactull (1o
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznes 7. KBanToBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii oyanusm.

PaBHOBeCcHOE TEIIOBOE M3IydYeHHE (HU3TyuyeHHE aOCOIIOTHO YEPHOrO TeEla).
3akon cmemeHnd Buna. ' unoresa [inanka o kBaHTax.

DoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dororpdext. Onbiter A. I'. CroneroBa. 3akonsl portodrddexra. YpaBHeHHE
OitHireitHa 11t hotodddexra. «Kpachnas rpanuiiay gpororddexra.

JlaBnenne cBera (B YAaCTHOCTH, JaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W a0COJIIOTHO OTpakarolyto moBepxHOcTh). Ombitel [1. H.
JleGenena.

BonnoBbie cBolcTBa yacTull. Bonubl ae bpois. JlimHa BosiHbI e bpoins u
pa3Mepbl 00JacTH JIOKaNM3aluu JBIXKyLIeics yactuipbl. KopmyckynspHo-
BOJIHOBOH Ayanu3M. J{udpakius 3J1eKTpOHOB Ha KpUCTAILIaX.

Crnenuduka nsmepennii B Mukpomupe. COOTHOIICHHsI HEONPEAeIEHHOCTEN
['eitzenbepra.

TexHuueckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: CIIEKTPOMETP,
(doTo31eMEHT, (OTONATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHEUHas OaTapes,
CBETOJIHO/.

Jemoncmpayuu.

®oto3d(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHeTHEro (poroaddexTa.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBIICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaxmuKym.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosinnoi [1nanka Ha ocHOBe uccienoBanus ¢porodddexra.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa 4Yepe3  CBETOAMOJ  OT

HanpsbkeHus. Tema 2. @uzuka amoma.

OnbITEl O UCCIEIOBAHUIO CTPOCHMs aToma. llnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norionieHre pOTOHOB MPHU MEpexojie aToMa
C OJTHOTO YPOBHS 3HEPTUHU HA IPYTOU.



Buasl ciektpoB. CIieKTp ypOBHEM 3HEPTrUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M3J1y4eHHe cBeTa. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITbIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenne nuueivaTsIx

CIEKTPOB.

YcTpoicTBO 1 AEHCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

OmnpeneneHue JUIMHBI BOJIHBI J1a3€pPHOTO M3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

HaGmoienue tuHe4aToro crekTpa.

HccnenoBanne CreKTpa pa3peKEeHHOI0 aTOMapHOro BOJAOPOJa M U3MEPEHUE
noctosiHHOM Pundepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyxnonnass mozaens sijpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
yucno sapa. M3oronsl.

PanunoaktuBHOCTh. Aunbda-pacnaj. OJNEKTPOHHBIA M IMO3UTPOHHBIA OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TONBI B IPHUPOJE.
CBoOIICTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHME paJvOaKTUBHOCTH HA JKUBBIC
opranu3Mel. EcrectBeHHbli QoH n3nydyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. lenenue u cuntes saep. SAnepusie peakropsl. [IpoOraemsl
YIOPABIISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKUE aCIEKThl Pa3BUTHS
AIEPHOU SHEPTETUKHU.

Meroapl  perucTpauMd WU HWCCIEOOBAHMS  DJIEMEHTApPHBIX  YACTHILI.

@yHIaAMEHTAJIbHBIE B3aUMOJCHUCTBUA. BapHOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtangapTHOi Moaenu. KBapk-riatooHHass MOAENb aIpOHOB.

®usuka 3a npeaenamu CrangaptHod Mojenu. TéMHas marepus U TEMHas
DHEPTHUS.

EauHcTBO pu3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa U TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, SAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4yacTHI] ATIOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Orarbl pa3BUTHsA acTpoHOMMH. [IpHUKIaHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuu. [IpUMEHMMOCTHh 3aKOHOB (U3UKHU JUIsi OOBSICHEHHUS MPUPOJbI
KOCMUYECKUX OOBEKTOB.

Metonpl acTpoHOMHYECKMX HcciieqoBaHui. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJNOTENIECKOIbI, BHEATMOC(EpHAask aCTPOHOMHSL.

Buna 3Bé3nnoro nHeba. Co3Be3nusi, spkue 3BE3[bI, IUIAHETHI, UX BHIMMOE
JBUKCHUE.

Conneynas cucrema.

Comnuue. ConHeunasi akTUBHOCTb. McTounuk 3Heprun CosHIA U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. J(narpaMma «CEKTpaIbHbBIN KJIACC —
CBETUMOCTBY». 3BE37bl IJIaBHOM MOCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY Ul 3BE3] TJIABHOW IIOCIIENOBATENBLHOCTH. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boitonnu CoJHIA U
3BE3]1. DTaANbI )KU3HU 3BE3I.

Mneunbiii Ilyte — Hama [amaktuka. Ilonoxenue u nwxenue ConHua B
[Nanaxktuke. Tunel ramakTuk. Paguoranaktuky u kBa3apbl. YEpHBIE NBIPHI B sApax
TTAKTHUK.

Bcenennas. Paciimpenne Beenennoil. 3akon Xa06ma. Pa30eranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3nydeHue.

MacmraOHas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménusie POOIIEMBI
aCTPOHOMMUM.

Yuenuuecxkue naonooenus.

HabGmronenus: 38€31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JI ONpe/eeHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe c03Be3/iusi CeBEpHOro MOJylIapus U SpPKUE
3BE3MBL.

HaGmionenuss B Teneckon JlyHbI, IJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHHM.

Pu3nyecKuil MPaAKTUKYM.

CniocoObl n3MepeHus: (PU3NYECKUX BEJIMUYHUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MTPUOOPOB U KOMITHIOTEPHBIX JATYHMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIC TTOTPEIIHOCTH U3MEPEHUN (PU3UYECKUX BEIUYUH.
Or1eHKa rpaHuI] TOTPEITHOCTEN.

[IpoBeneHrnEe  KOCBEHHBIX M3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3nUecKNX BEIMYHMH, TPOBEPKA NPEIJIOKCHHBIX THMOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHWYECKUH  DKCIIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM)).

O0o01aro1ee MOBTOPEHUE.



O0o01IeHne U cUCTeMaTU3alus COAepKaHUs pas3iesoB Kypca «MexaHukay,
«MomnexynsipHas Qu3nka ¥ TEpMOAMHAMHUKAY», «DIEKTpoauHaAMuKay, «Komebanus
U BOJHBD, «OCHOBBI CHEUHUATBHOW TEOPUHU OTHOCUTEIBbHOCTH», «KBaHTOBas
buzuKay, «IIEeMEHThI ACTPOHOMUHU U aCTPOPUIUKN».

Poner ¢u3uku W acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMATIBbHON M 3THUYECKOM chepax NeaTeIbHOCTH YEIOBEKa, POJib U MECTO (PU3HUKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYCHUE OINUCATEIBHOU,
CUCTEeMAaTU3UpYIOUIe,  OOBSICHUTEIIbHOM W  TMPOTHOCTUYECKON  (PyHKIUH
(bu3nuecKkoi Teopuu, poiib (U3NYECKON TeOprur B POPMUPOBAHUH MPEACTABICHUIM
0 (U3NYECKON KapTUHE MHPA, MECTO (PU3UIECKON KapTUHBI MUpPA B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

WU3yuenne «kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTE€MaTUKH, OMOJIOTMH, XUMUH, T€Orpapuu U TEXHOJIOTHUH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MENM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAay4HbIA (DakT, rumoTesa, (u3MYecKas BETWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, HU3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1adopaTopus.

Mamemamuka: peUICHHE CHCTEMbl YpaBHEHUU. TpUrOHOMETpUYECKHE
(yHKUIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOPBI M MX IPOEKIHHM HAa OCHU KOOPIMHAT, CI0KEHUE BEKTOPOB.
[TpousBoanble 37MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHMS TPEYTrOJHHUKOB,
OTIpeJICJICHHE TUIOIIAIN TIOCKUX (PUTYp U 00BbEMA Tell.

Buonozusa: >nekrpuyeckue SBIEHUS B JKMBOM MpUpoOJE, KoJieOaTelbHbIE
JIBWKEHUS B JKUBOM MPHUPOJAE, OHKOJOTHUECKHUE PHUCKU IIpU TNPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHUE  OKPYKAIOLIEH  Cpenbl,
yJIbTPA3BYKOBasi JUArHOCTMKA B MEIWILHMHE, ONTHUYECKUE SBJIEHUS B KUBOU
IPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAS CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPUCTALIMYECKON PpEETKHA, CHEKTPaIbHBINA
aHaIu3.

T'eocpaghusn: wmarHuTHBIE T1ONOCAa 3€MJIM, 3aJIEKM MATrHUTHBIX PYII,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoJIBUTaTeNb SIKOOU, reHepaTop NMEePEMEHHOr0 TOKa, MHIAYKIIMOHHAs IeYb,
JIMHUU 3JIEKTpONEpeaay, 31EKTPOABUraTENb, pajaap, paJluoNpUEMHHK, TEIEBU30P,
anTeHHa, tenedoH, CBU-neub, ynpTpa3ByKoBas IUAarHOCTHKA B TEXHUKE,



HpOGKI.[HOHHI:IfI aliriapar, BOJOKOHHAA OIITHKA, COJIHCUHAA 6aTape$1, CIIYTHHKOBBEIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPICTUKA U 9KOJIOTHYCCKHUC ACTICKTHI ec pa3BUTHA.



INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA [TPOI'PAMMBLI 11O
OU3UNKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YydyeOHOro mpeamera «Duszmka»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIlEeCTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpPaBICHUN
BOCMUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’»KIAHCKOr0 BOCIMTAHUSA:

* c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMHA O0YUaIOMIEToCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

* TOTOBHOCTh BECTH COBMECTHYIO JESTEIBLHOCTh B MHTEpPECaX I'Pa’kKJaHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYINpaBIEHUHM B  00Opa3oBaTeIbHOU
OpraHu3alluu;

* YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIIUSMU 1 Ha3HAUYCHUEM;

* TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM JAEATEIbHOCTH.

NATPHOTHYECKOT0 BOCITUTAHUS:

* cC(hOpMHUPOBAHHOCTH POCCUHCKOU TPa)KIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

* [CHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CUMBOJAM, JIOCTHUKEHHIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

* c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

* CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJE B JEATEIbHOCTU YUYEHOTO;

* OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro.

ICTETUYECKOT0 BOCTIMTAHUSA:

* 3CTETUYECKOE OTHONIEHHE K MHUpPY, BKJIIOYas OCTETUKY  HAy4YHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYJA0BOI0 BOCTIUTAHMS:



e UHTEPEC K pazIW4yHbIM cdepam TpodecCHOHaATBHON AESITENBHOCTH, B TOM
Yuclie CBSI3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHbI;

* TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO B 00JIACTH
(bU3HUKY HA IPOTSHKEHUU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCITUTAHMSA:

* c(hOPMHUPOBAHHOCTH PKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TI00aTHHOTO
XapakTepa SKOJOTUYECKUX TPoOIieMm;

* IUNITAHUPOBAHUE U OCYULIECTBIICHUE JIEUCTBUK B OKPYXKAIOILIEH Cpele Ha
OCHOBE 3HAHUS lLIeJIel YCTONYMBOTO pa3BUTHUSI UEIIOBEUECTBA;

* pacIIUpEHUE OIbITa JAEATETHLHOCTH DKOJOTHYECKON HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 PUBHKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

* c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HU3UIECKON HAYKH;

* OCO3HaHWE IIEHHOCTH HAyYHOW JESTEeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3yueHUs (PU3UKK OCYIIECTBIATh MPOEKTHYID M HUCCIEI0BATEIbCKYIO
NEeSTENPHOCTh HHAUBUIYAJIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble Jilornyeckue aeicTBUA:
* CAMOCTOATENILHO  (OpMyIMpOBaTh U aKTyaJlU3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* ONPEACIATH LEIU NCATEIBHOCTH, 33/1aBaTh MapaMETPbl U KPUTEPUU UX
JIOCTH KECHHS,
* BBISIBIIATH  3aKOHOMEPHOCTM H  NPOTUBOPEYUS B  PaACCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
e pa3pabaThIBaTh IJIaH PEIICHUS MPOOJEMBbl ¢ YYETOM aHAJI3a UMEIOIIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
* BHOCUTh KOPPEKTHMBBI B  J€ATEIBHOCTb, OLECHUBATH COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TMTOCIIEICTBUN JIESITEIbHOCTH;
e KOOPAUHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBUS;
* Pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiea0BaTe/IbCKHeE AeiiCTBUSA:
* BJIQICTh HAYYHOW TEPMUHOJIOTUEN, KITFOUEBBIMH MOHATHSIMHA U METOJIaMU
(bu3HYECKON HayKH;



* BJIQJICTh HABBIKAMHU y4€OHO-HCCIIEIOBATENBCKOM U MPOEKTHOMN JESITEIIbHOCTH
B obnactu QU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY
MOWCKY METOJIOB  pemieHus 3aaad  (U3WYECKOTO  COACpIKAHMS,
IPUMEHEHHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

e BIAJCTh BUJAMHU JCSATEIBHOCTA [0 TIOJYYCHHIO HOBOTO 3HAHMUS, €r0
UHTEPIIPETALNHU, TPEOOPa30BAHUIO U MPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX
CUTyalusX, B TOM YHUCJIC MPHU CO3/aHUU y4EeOHBIX MPOEKTOB B 0OOJACTH
buzukwy;

* BBISIBJIATh TIPUYMHHO-CIICACTBCHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIBUTATh THUIOTE3y €€ pelieHWs, HaxOIuTh apryMEHTBI A
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKIACHHM, 33a/1aBaTh MapaMeTpbl U KPUTEPUU
peIIeHus;

e QHAIM3MPOBATh IOJYYEHHBIE B XOJE pEIICHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCIIOBHUSIX;

e CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJadyl B 0O0pa30BaTEIBHOU
JeSTeIbHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (PU3UKH;

* JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

* yMETh TMEPEHOCUTh 3HAHMS TO (U3MKEe B MPAKTUYECKYIO 00JIacTh
KHU3HEACITEITLHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

* BBEIJIBUTATh HOBBIC UJCH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PECIICHHUS,

e CTaBUTH MPOOJIEMBI U 331a4H, JOMYCKAIOIINE aThbTePHATUBHBIC PEIICHUSI.

Pabora c ungopmanmeii:

* BJIQJICTh HABBIKAMU TIOJTYUYCHHS] HHPOpPMAIH (PU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENILHO OCYIIECTBISATh TIOUCK,
aHau3, CHCTEMATH3allMI0 M WHTEPIpeTannuio WHPOPMAIUU Pa3THIHBIX
BUJIOB U ()OPM TIPEICTABICHUS;

* OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIIHH;

* UCTIOJIB30BaTh  CPEACTBa HWH(MOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W
OpraHU3allMOHHBIX 3aJady ¢ CcoOJoJIeHHneM TpeOOBaHUN 3PrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

* CO3/1aBaTh TEKCTHI (U3MYECKOTO COJEP)KaHUS B pas3iIMYHBIX (popmarax c
y4€ToM Ha3zHadeHHWs WHGOpPMalMW H IIEJIEBOM ayAWTOpUU, BBHIOMpas
ONTUMAJIbHYIO0 (POPMY MIPECTABICHUS U BU3YaTH3aAI[HH.

KoMMyHHKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS:



* OCYIIECTBISATh OOIIEHWE Ha Yypokax (U3MKH W BO BHEYPOUHOM
NEeSITENbHOCTH;

e pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud U  CMSTr4ath
KOH(DJIUKTBIL;

* pPa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

* IOHMMATh ¥ UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIUBUYaIbHON
paboThI;

* BEIOMpPATh TEMATUKY M METOAbl COBMECTHBIX JCHCTBUU C y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH Ka)I0TO YjeHa KOJIJICKTHBA;

e IPUHMMATh IETM COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMXKEHHIO: COCTaBIIATh IUIaH
NEUCTBUHN, pacnpeiesiTh POJid ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYXK/1aTh
pe3yNIbTaThl COBMECTHON PabOTHI;

* OLICHMBATh KA4ye€CTBO CBOET0 BKJIAJa M KaXIOTO yYaCTHUKAa KOMAHIbI B
oO1IMii pe3ysbTaT o pa3paboTaHHBIM KPUTEPUSIM;

e Ipe/yIaraTh HOBbIE IPOEKTHI, OIEHUBaTh HWJEH C TMO3UIMH HOBHU3HBI,
OpUTHUHAIBHOCTHU, MTPAKTUYECKON 3HAYUMOCTH;

* OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE IMOBEACHHE B Pa3IMYHBIX

CUTyallMsIX,  OpPOSABIATH  TBOPYECTBO M BOOOpa)KeHUE, OBITh
UHUIIMATUBHBIM.
PeryasiTuBHble YHHBepcaJlbHbIE y4yeOHbIe

neicTeust CaMmoopranu3amnus:

* CAMOCTOSTENIbHO OCYILECTBISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIaCTU
(U3HKK M aCTPOHOMMH, BBISIBISATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHEBIEC 3aJ1a4H;

* CAMOCTOSTENIBHO COCTAaBJIATh IUIAH PELICHHs PACUYETHBIX M KAa4eCTBEHHBIX
3a/lay, MJIaH BBINOJHEHUS MPaKTUYECKOM padoThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUN;

* 1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

* PACHIMPATH PAMKH YYEOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUH;

e JIeJIaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTUPOBAaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

* OLICHUBATh TPUOOPETEHHBIN OTIBIT;

* C1IOCOOCTBOBaTh (DOPMHUPOBAHMIO M MPOSIBICHUIO JPYAMIMH B 00JIacTh
(Gu3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAJIBHBII HHTEJJICKT:



* 1aBaTh OIICGHKY HOBBIM CHUTYyalldsM, BHOCHTh KOPPEKTHUBHI B JICATECIIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIEIISAM;

e BJIaJICTh HaBBIKAMHM  II03HABAaTEIbHOM  pedIeKCHH KaK  OCO3HAHUS
COBEPIIACMBIX JEHCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB H
OCHOBaHUI;

* MCIIOJIB30BATh MPUEMBI pedIIeKCHH IS OTICHKUA CUTYaIllH, BEIOOpA BEPHOTO
pelieHus;

e yMETh OIICHMBATh PUCKH M CBOCBPEMEHHO IPHHHUMATh PEIICHUS II0 HX
CHUKEHHUIO;

e IPUHUMATh MOTHBBI M apTryMEHTBHI JPYTUX TPH aHAIM3E PE3yJbTaTOB
NEATeIIbHOCTH,

e IPUHUMATH Ce0s1, TOHUMAs CBOM HEJOCTATKH M JIOCTOMHCTBA,

e IPUHUMATh MOTHBBI M apryMEHTBI JPYTUX NPH aHAJIM3€ pPEe3yJbTaToOB
NeATEeIIbHOCTH;

e IPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce MOCTHXKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPaAMMBI 10
dbusnKe I YPOBHS CpPEeaHEro 00mero oOpa3oBaHUS y OOyYarOIIMXCS

COBEPILIEHCTBYETCS HYMOIMOHAIIbH UHTEJIEKT, IIpeIroaraomui
BIU
c(hOpMUPOBAHHOCT
b: BKJIFOYAIOIIETO CIIOCOOHOCT MOHUMATh cBOE
* CAMOCO3HAHUS, b

SMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HAIlPaBJIEHUS Pa3BUTUS COOCTBEHHOU
IMOLIMOHAIIBHOM cpephl, OBITH YBEPEHHBIM B ce0€;

* CaMOpPETYJINPOBAaHMS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE INPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AJANTHPOBATHCA K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U TPOSBIATh TMOKOCTb, ObITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAaLMH, BKIIOYAOUIEH CTPEMIICHUE K JOCTUKEHUIO LIEJIA U
yCHexy, ONTUMHU3M, WHULHWATHBHOCTh, YMEHHE ACHCTBOBATh, UCXOHS W3
CBOMX BO3MOKHOCTEH;

* OMIIATUH, BKJIIOYAIONIEH  CIOCOOHOCTh MOHUMAaTh  3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYMTBIBaThb €ro IpPU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

* COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTpAauBaTh
OTHOUIEHUSI C JPYIUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISITH HMHTEPEC U
paspeiiatb KOHQIUKTHI.

[NPEAMETHBIE PE3VYJIbTATDI



K xonmy oOydenuss B 10 Knacce mpeamMeTHbIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

* IOHUMATh  poOJb  (PU3UKK B  DKOHOMHUYECKOH,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbBHOM U ATUYECKOW cdepax AesTeTbHOCTH
YeJI0BEKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOM KapTHHE MUpa,
3HAUYCHHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOMICH, OOBSICHUTEIHPHOU U
MPOTHOCTUYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpHON (DM3UKH U TEPMOJMHAMHUKH, POJIb (PU3HMUYECKONH TEOPUH B
(bopMHpOBaHUU MTPEACTABICHUI O (PU3UUECKON KapTHHE MUPA;

* Pa3IMYaTh yCIOBUS MPUMEHUMOCTH MOJeNel (GU3MIECKUX TEJ U MPOIECCOB
(s1BIEHMI): MHEpIMaTbHAS CUCTeMa OTCuY€Ta, abCONIOTHO TBEPIIOE TEJO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBM)KEHHUE, CBOOOJHOE TaJIeHue,
abCoJIIOTHO ympyras jaedopmaius, aOCONIOTHO YyHpyroe U abCOIIOTHO
HEYIPYyroe CTOJIKHOBEHHMS, MOJEIU Tra3a, XKUJIKOCTH U TBEPJIOro
(KpUCTaJUIMYECKOI0) TeNa, UIealbHbII T'a3, TOUEUHBIN 3apsal, OJHOPOIHOE
AIEKTPUYECKOE MOJIE;

e paznuuaTh YCJIOBUsS (TpaHMIBI, OOJACTH) NPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, IMMOHUMAaTh BCEOOIMM XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAIM3UPOBATh M OOBACHITH MEXaHWYECKHE TIPOILECCHl H  SBIICHUS,
UCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHHEMATHUKH PaBHOYCKOPEHHOIO
NBIDKEHUS, TpeoOpazoBaHus [amuiess Juisi CKOPOCTH M NEpEMEICHUs,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOI0 TATOTEHUS, 3aKOHbl COXPAHEHUs MUMITYJIbCA U MEXaHHYECKOMN
SHEPIruH, CBS3b PabOTHl CHIIBI C M3MEHEHHUEM MEXaHWYECKOW JIHEPTHH,
YCIOBUSL paBHOBECHUs] TBEPJIOro Teia), NpPU HATOM HCMHOJIb30BATh
MaTeMaTU4eCcKoe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
NPUMEHUMOCTH (PU3NUYECKHUX 3aKOHOB: IIpeoOpazoBanuil ["anumnes, BToporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS WMIYyJibca U
MEXaHUYECKOU IHEPTUH, 3aKOHA BCEMUPHOTO TITOTCHHUS;

* QHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHI U SIBJICHUS, HCIOJIB3YS
ocHoBHble monoxkeHUsT MKT wu 3aKkoHB MONEKYIspHOH (U3UKK U
TEPMOJIMHAMHUKHK (CBSI3b  JIABJIICHUSI HWJCAIBHOTO Ta3a CO CpeaHel
KMHETUYECKOW SHEpPrued TEIJIOBOTO JBWKEHHUS W KOHLIEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpeIHEW KUHETUYECKOU
SHEPIHUeil TEMIOBOrO ABUYKEHHUS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza C KOHILEHTpAIMEe MOJIEKYJ M €ro TEeMIEeparypou, ypaBHECHHUE
MenneneeBa—Knanelpona, NepBbIil 3aKOH TEPMOJINHAMUKH, 3aKOH



COXpaHEHMSI PHEPTrUuM B TEIUIOBBIX Ipolleccax), IPU STOM MCIIOJIb30BaTh
MaTEeMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Knaneipona;

* QHAJIM3UPOBATh U OOBSICHATH JICKTPUUCCKHE SBIICHUS, UCIIOJIB3YsI OCHOBHBIC
MOJIOKEHUSI WM 3aKOHBI  DJIEKTPOAMHAMHMKU  (3aKOH  COXpaHEHUS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIIMATbHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3ULIUNA DICKTPUUECKUX
MoJied, Mpu ATOM YKasbiBas YCJIOBHS IMPUMEHUMOCTH 3akoHa KyloHa, a
TaKX€ MPAKTUYECKU BAXKHBbIE COOTHOILICHUS: 3aKOHBI OMa g yyacTka
UenyM Y JJI 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JleHna,
npasuia Kupxroda, 3akonsl @apanes 17 3JIEKTPOIU3a);

e OIIMCHIBATh (DU3WYECKUE TMPOIECCHl M SBJICHUS, MCIOJb3YS BEITUYHHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, [aBJICHWE, TOTCHUUAIbHAA DJHEPrusi, KUHETUYECKas
SHEPIUsi, MEXaHUYecKasi dHEprusi, padoTa CUibl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHME, CUjia TSHKECTH, CWJIa YIPYrOCTH, CWJIA TPEHUS, MOIIHOCTb,
DHEPIHs B3aWMOJICUCTBUS Tela ¢ 3eMiI€é BONMM3M €€ TOBEPXHOCTH,
SHeprusi ynpyrod gedopManuu MOPY>KUHBI, KOJUYECTBO TEIUIOTHI,
abCcoJIIoTHasl TeMmIepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSIS
DHEPTHS HJCAIIBHOTO OJHOATOMHOTO Ta3za, paboTa HJICAJBHOrO rasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeabHOro TEMIOBOTO
JBUTATENS; IEKTPUUECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJIE TOYEYHOrO 3apsjla WM 3apsHKeHHOro Iapa B
BAKYyyME€ U B JUARJICKTPHUKE, MNOTCHIHAI >JIEKTPOCTATHYECKOTO TOJIA,
pa3HOCTh  TIOTEHIMAJIOB, JJICKTPOJBHMXKYIAs Cuja, Ccwia  TOKa,
HanpspKEHWE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONMPOTUBIICHUE y4YacTKa ILEMHA C IOCIEA0BATEIbHBIM U
MapAJUIETIbHBIM COEIUHEHUEM PE3UCTOPOB, SIHEPTHUS IICKTPUUECKOTO MOJIS
KOHJICHCATOPA;

* O0BSICHATh OCOOCHHOCTH MPOTEKAHUS (PU3NUECKUX SIBJICHUN: MEXaHHUYECKOE
JBUKEHHE, TEIUIOBOE JBMXKEHUE YaCTHUIL BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBCcKOoe  ABWxkeHHe, auddy3us, ucnapeHue, KUNEHUE U
KOHJICHCAIIWsl, IUIABJICHUE W KPUCTAUIM3alMs,  HAMPaBJICHHOCTH
TEIUIONEePEeaauu, JICKTPU3aLUs TeJl, SKBUIIOTCHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOTHUKA;

* IPOBOJAUTHL UCCJEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3NYECKOW BEIUYHMHBI OT
OPYrol C  HUCIOJb30BAHMEM  IPSAMBIX  HW3MEPEHHW, NPU  OTOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh PE3yibTaThl TMOJYYCHHOMN
3aBUCUMOCTH (PU3UUYECKUX BEJIUYMH B BUJE TpaQuKOB C y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JIEIaTh BBIBOJIBI IO pe3yIbTaTaM
UCCJIeIOBAaHMUS;

* IPOBOJIUTh KOCBEHHBIC HW3MEPEHUS (PUINYECKUX BEJIMYMH, TMPU ITOM
BBIOMpaTh ONTHUMAJIbHBIA METOJ W3MEPEHUs, OIICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

* IPOBOAUTH OIBITHI 1O MPOBEPKE MPEHAJIOKEHHON TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTATIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3yJbTaThl U JieJIaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUTIOTE3bL;

e coOMIO1aTh TIpaBmiIa 0€30MacCHOTO TPy/la MPH MPOBEJACHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa W Y4eOHO-
UCCJIeIOBATEIbCKOM W MPOEKTHOM JIEATETbHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIIBbHBIX YCTPOUCTB U J1a00PaTOPHOro 000py0BaHUS;

e pelllaTh PpPACUETHBIE 3aJa4d C SBHO 3aJlaHHOM MW HESBHO 3aJIaHHOU
¢bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MuecKoW MOJeNH, OTBEYalollell TpeOoBaHUSIM 3aJayM,
OPUMEHSTh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJaThl
bu3NYeCKNX TEOpUi TPH HCIIOJIB30BAHUM MATEMAaTHYECKUX METOJOB
penieHus 3a/1a4, MPOBOJIUTh PACYEThl HA OCHOBAHUH UMEIOIINUXCS TAHHBIX,
aHAJIM3UPOBATH PE3YJbTATBl U KOPPEKTUPOBATH METOMABl PEIICHHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

e periaTh Ka4eCTBEHHbBIC 3a]]a4H, TPEOYIOIINE TPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3enoB Kypca (QU3MKK, a TakKe HHTEerpaludd 3HAHUUW W3 JPyTrHX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAMBATH JIOTHYECKYIO
[EMOYKY PaCCy’KJICHUI ¢ OMOPOil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

* UCIIOJIB30BaTh TEOPETUYECKHME 3HAHUA JUIsl OOBSICHEHUS OCHOBHBIX
MPUHIIUAIIOB PA0OThl U3MEPUTEILHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

* IPUBOJIUTH IPUMEPHI BKJIaIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

* AHAJIM3UPOBATh U OILICHUBATH MOCIEJICTBUS OBITOBOW M MPOU3BOJICTBEHHOMN
NESTETPHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3UYECKUMH TPOIECCaMHU, C
MO3UIUN IKOJOTUYECKON O€30IaCHOCTH, MPEACTABICHUI O palliOHAIBHOM
MPUPOJIONOIB30BAHUH, @ TAK)KE Pa3yMHOM HCHOJIb30BAHUM JTOCTHXKCHUI
HAyKH W TEXHOJOTHM MJisi MJaJIbHEHIIEro pa3BUTUA UEIOBEUECKOTO
o0111ecTBa;



e IPUMEHSTh PA3IMUHBIE CMOCOOBI padoThl ¢ HHPOpMaluend (U3NIECKOTOo
colepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU W TPEABSIBICHHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MHGOPMAINH, CTPYKTYPUPOBAHUSI M UHTEPIIPETALINH
uH(hoOpMaIKY, TMOJIYYEHHON W3 pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIy4aeMyr  HWH(MOpMAIMi0O W OICHWBATh  e¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWH, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA MH(POPMAIINH;

* IIPOSIBIISITh OpraHu3aluOHHbIE u MO03HABATEIbHBIC yMEHUs
CaMOCTOSATEIILHOTO  NMPUOOpETEHWs HOBBIX 3HAHMA B  TIpoIecce
BBITIOJTHEHUS TIPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

e paboTaTh B TpYIIIE C HCIOJIHEHHEM pPa3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHATIBHO PACIPEICIATh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsX, aJeKBATHO OIICHUBATH BKJIAJl KAKIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITH MOTHUBAIMIO K Oyayiied MmpopecCHOHAIbHON IESTENHHOCTU T10
CIIEHMATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K xoniy oOydenuss B 11 Knacce mpeaMeTHBIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

* IOHUMATh POJIb (PU3UKH B SKOHOMUUYECKON, TEXHOJIOTUYECKOM, COIMaIbHOM
U ATUYECKON cdepax NesTeIbHOCTH YeJOBEKa, pojib U MECTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUH B ITPAKTUYECKOMN
JEATENIbHOCTA YEIOBEKA U JAJbHEHIIEM HAaYyYHO-TEXHHUYECKOM Pa3BUTHH,
3HAUEHHUE OIHCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIMA (DU3NUECKON TEOpUU — DIICKTPOJUHAMUKH,
CIICIMAIBHOM TEOpPUM OTHOCUTEIBHOCTH, KBAaHTOBOW (DU3UKH, POJIb
dbusndeckoir Teopurn B (GHOPMHUPOBAHWU TPENCTABICHUNA O (DUIUIECKOM
KapTUHE MHpa, MECTO (PHU3MYECKON KapTUHBI MHpa B OOIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IIPUPOJIE;

* Pa3JM4aTh yCIOBUS NPUMEHUMOCTH MOJeNeld (PU3HUECKUX TENl U MPOLIECCOB
(s1BJIEHMIT): OJTHOPOJHOE BJIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHUE KoyieOaHUs, MaTEeMaTHYECKUNA MAasSTHUK, WICATbHbBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, WJICAIIbHBIN
KoJ1e0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIM CBETA;

e pa3nuyaTh YCIOBUS (TpaHMIIBI, OOJACTH) MTPUMEHUMOCTH (U3HMUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;



* QHAIM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIE MPOIECCHI U SBIICHUS,
UCIIONb3Ys. OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJIJIEKTPOJAMHAMUKH U
CHeUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpPaHEHHS
JIEKTPUYECKOrO  3apsanma, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJEKTPUYECKOM WEMU CO CKOPOCTHEO
U3MEHEHUs]  CWJbl  TOKa,  MOCTYyJaThl  CHEUUAIbHOM  TEOpUU
OTHOCUTEJILHOCTH DUHINTEIHA);

* QHAIM3UPOBATh U OOBACHATH KBAHTOBBIE IMPOILIECCHl M SIBJICHUS, UCIOJIb3YSI
NOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA TS
dotoaddexra, mepBbli U BTOpodM Tnoctynatel bopa, nOpuHIMO
COOTHOIICHHS HeomnpeaenéHHocTel ['ei3enOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YHCENI M DHEPTUU B SIJIEPHBIX PEAKIUAX, 3aKOH
pPaaIMoOaKTUBHOIO paciajia);

* ONUCHIBATh (PU3UUYECKUE TMPOLECCHl U SIBICHUS, HCIOJb3Ysl BEJIUYUHBIL:
HaIpPsHKEHHOCTh 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh ITOTEHUUAJIOB, DJIEKTPOJBIKYILAs CUJIa, WHIYKIUSA
MarHMTHOTO TIOJISl, MarHUTHBIM TOTOK, cujia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHAYKIUM, SHEPrusi MAarHUTHOTO TMOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HUMIYJbC, IOJHAsA SHEPrus,
DHEPrusi TOKOSI CBOOOJHOW 4YaCTHUIBI, DHEPrusi M UMIYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsia s/ipa, SHEPTHUs CBS3U SApa;

* OOBACHSTH 0COOEHHOCTH IPOTEKAHUS buznueckux SBJICHUM:
3JIEKTPOMAarHUTHAsI UHIYKIHSI, CAMOMHIYKIIMSI, pe30HAHC, UHTEep(PepeHIus
BOJH, Audpakiusi, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpaXEeHUe,
dotosnextpuueckuit dpdextr (pororddexr), anbda- U OeTa-pacrasl
aqep, ramMMa-usliydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

e OIIPE/CIISITh HAIpaBICHHE WHAYKIUM MarHUTHOTO TOJIsI TPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHiia;

* CTPOUTH M300paKeHUe, Co3aBaeMOE MIIOCKUM 3€pKajioM, TOHKON JTMH30H, 1
pacCUUTHIBATh €TI0 XapaKTePUCTUKU;

* IPUMEHATh OCHOBOIOJIATAIONIUE ACTPOHOMUYECKHE TOHSTUSA, TEOPUU U
3aKOHBI JIJIA aHalnM3a W OOBSCHEHHS (U3UYCCKHX  IPOIECCOB,
MPOUCXOIAIINX B 3BE3/AX, B 3BE3JAHBIX CHUCTEMaX, B MEXTAIAKTUYECKOU
cpene; ABMKEeHHsI HeOSCHBIX Tell, SBOJIONNU 3BE3 U BeeneHnoi;

* IPOBOJIUTh  WCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, IMPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBHCHMOCTU



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4EToM aOCOTIOTHBIX
NOTPEIIHOCTE  W3MEpPEHMid, JelaTb  BBIBOABI MO  pe3yjibTaTam
UCCIIE/IOBAHUS;

* IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYUH, TPU HTOM
BBIOMpATh ONTUMAJIbHBIA METOJ| MU3MEPEHUs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

* IPOBOAUTH OMbBITHI MO MPOBEPKE MPEIOKEHHOM THUMOTE3bI: IIaHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATh
MOJIyYeHHBIC Pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MPeI0oKeHHON
TUTIOTE3bI;

* OIIUCHIBATh METO/IbI MTOTYUYEHHUS] HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e coOMIO/IaTh TIpaBMiIa 06€30MacHOr0 TPy/ia MPHU MPOBEICHUN WCCIIEIOBAHHN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U ydeOHo-
HCCJIEOBATEIIbCKOM M TMPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMS;

epellIaTh pPACUETHBIE 3aJa4d C SBHO 33JaHHOM MW HESABHO 3aJIaHHOU
dbu3nueckoil MOJENbl0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
dbuzuyeckre MoJeNH, OTBeyarlue TpeOOBaHUSAM 3aJauyd, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUECKUX TEOpHUi
IpU  HCHOJIb30BAHMM MaTEMaTHUYECKUX METOJOB pEUIeHus 3ajad,
MIPOBOJUTH PACUETHl HA OCHOBAHWU MMEIOIIMUXCS JaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YUYETOM MOJYYEHHBIX
PE3yIbTATOB;

e pelaTh Ka4YeCTBEHHBIC 3a7a4i, TPEOYIOIINE MPUMEHEHHS 3HAHUN U3 Pa3HBIX
pasznenoB Kypca (u3ukM, a TakKe HHTErpaluud 3HaHUN U3 APyrux
NpEeAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCy>XJIeHUI ¢ OOPOM Ha U3yUYECHHBIE 3aKOHbI, 3AKOHOMEPHOCTH
U GU3UYECKUE SIBICHUS;

* UCIIOJIB30BaTh TEOPETUYECKHME 3HAHUA JUIsi OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PA0OThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

* IPUBOJIUTH IPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIET0 MHUpPa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTU;

* AHAJIM3UPOBATh M OLEHWBATH IMOCIEACTBUS OBITOBOW M MPOW3BOJICTBEHHOU
NEATeIbHOCTU YeJIOBEeKAa, CBSI3aHHOW C (PU3MYECKUMH IIpolleccaMu, ¢
MO3UIINI HKOJIOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O pallMOHATLHOM
MPUPOJIONOIB30BAHNY, & TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUI



HAYKW W TEXHOJOTHN I JaJbHEHIIEro pa3BUTHS YEIOBEYECKOTO
00IIIeCTBA;

e IPUMEHSTh PA3IMYHBIE CMOCOOBI paboThl ¢ HHPOpMaluend (U3NIECKOro
colepKaHUsl C UCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH ATOM HKCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHEIC
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMAIH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uH(hOpMaIK, TOJYYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJIydaeMyr0  WH(OpMaIrMio W OIEHWBAaTh  e¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWH, TaK U HA OCHOBE
aHaJM3a UCTOYHMKA MH(POPMAIINH;

* TIPOSIBIISITh OpraHU3alMOHHBIC u II03HABATEIILHBIC YMECHUS
CaMOCTOSATEIILHOTO  MPUOOpPETEHWs HOBBIX 3HAHWK B MpoIriecce
BBITIOJTHEHUS MPOCKTHBIX U yI€OHO-HCCIICIOBATEIBCKUX padoT;

e paboTaTh B TPYIIE C HCIOJHEHHEM pPa3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHATIBHO PaCIPeIesaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJCKBATHO OIICHUBATH BKJIAJl KAKIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITH MOTHUBAIMIO K Oyaymield mpopecCHOHAIBHON JESTEIHHOCTU TI0
CHEIUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HaunmeHoBaHue pa3ieiioB U (uu¢posbie)
KoHnTpoibH IIpakTH4yeck
TeM MPOrpamMMbl Bcero o0pa3oBaTe/bH
ble padoThI ue padoTbl
1 bl€ pecypchl
/
n
Pasnea 1. HAYUYHBIA METO/ IO3HAHUS ITIPUPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TIPUPOIBI 6
Utoro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOro Tena 5 1
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKMHETHYECKON TEOPUU 15 1
3.2 Tepmonunamuka. TerioBble MalIuHbI 20 1
13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 14 |
' da30BbIe IEPEXOIBI
Hroro no pazneny 49
Pa3nea 4. JIEKTPOJUHAMUKA
4.1 DIIEKTPUYECKOE TT0JIE 24 1




4.2 IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6
Hroro no pazneny 54
Pasnea 5. PU3NUYECKUN MPAKTUKYM
5.1 DU3MYECKUIN TPAKTUKYM 16 16
Wroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KIIJACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3iesioB u (uudposbie)
Ne KonTtpoibH IIpakTnyeck
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bH
n/m ble padoThI ue padoThl
ble pecypchbl
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DNeKTpOMarHuTHasi UHAYKIUS 13 1
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KoneOaHus 10
2.2 DeKTpOMarHuTHbIE KOJIeOaHus 15
)3 Mexannyeckue u 10 1
3JIEKTPOMAarHUTHBIE BOJIHbI
2.4 Onrtuka 25 1
Wroro no pazneny 60
Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 OcuoBbel CTO 5 1
Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOU Ayaliu3m 15
4.2 ®usuka atoma 5
43 ®u3uKa aTOMHOTI'O S7pa U 3JIEMEHTapHBIX




YaCTHI]

Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPU3IUKU 12
Uroro no pazgeny 12
Paszea 6. PU3HUYECKHAN MPAKTUKYM
6.1 DuU3HYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruszanus 1 00001IeHNE
71 IPEIMETHOIO COIEPIKAHUA U 15
' OIIBITA JIEATEBHOCTH,
IpUOOPETEHHOTO MTPH
n3ydeHuu kypcea pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




ITOYPOYHOE INTAHUPOBAHMUE

10 KIJACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uupposbIe
Tema ypoka KonTpoibu IIpakTHYeck
Bcero U3y4YeHH o0pa3oBaTe/ibH
ble padoThI ue padoTbl
1 A ble pecypchl
/
11
| ®dusuka — pyHAaMeHTaIbHAS |
HayKa O IPUpOJIEe
5 HayuHsblii MeTO 1TO3HAHUA U 1

METO/IbI UCCIIEIOBAHUS
buznyecKux sIBICHUN

OKClIepUMEHT U Teopus B
3 Mpouecce TMO3HAHUS TPHUPOJIBIL. 1
Habmronenue M SKCIEpUMEHT B
¢dusnke

4 CrniocoObl u3mepeHus: pU3NIECKux 1
BEJINYUH

AOGCOJIOTHAS M OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MEPEHUIN 1
(bU3NYECKUX BEITNYHH

MonenupoBanue B pusuke. Ponb u
MecTo GU3NKU B (POpMUPOBAHUHT
COBPEMEHHOM HAYYHOUN KapTUHBI MUPA,
B MMPAKTUYECKOM

JIeATEIbHOCTH JIIOIeH

Mexanuueckoe aBmkenne. Cucrema
orcueta. OTHOCUTEIBHOCTD
MEXAaHUYCCKOTO IBUXKCHUA. pr[MafI n
oOpaTHas 3a1auu

MEXaHUKHU




Panuyc-BexkTop MaTepruaabHON TOUKH,
€ro IIPOEKIUU Ha OCU KOOPAUHAT.
Tpaexropus.




[Tepememnienue. Ckopocts. VX npoexiuu
Ha OCH KOOPJHMHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBwkenue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHMUSI

10

CiiokeHue nepeMeneHu 1
ckopocteid. Pemenue 3amau

11

HepaBHomepHOE NBHKEHUE.
MrHaoBeHHast CKOPOCThb. Y CKOpEHUE.
[IpsamonuneitHoe

JIBUJKEHHE C ITIOCTOSIHHBIM YCKOPEHUEM

12

['paduueckoe onucanue
HpHMOHHHefIHOFO JIBHUKCHUSA C
MOCTOSIHHBIM YCKOPEHUEM

13

CBobOosHOE najieHue. Y CKopeHue
CBOOOJHOIO Na/ICHUS.
3aBUCUMOCTBH KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHHe Tena, OpOIIEHHOTO MO
YIJIOM K TOPU3OHTY

15

KpuBonnHeiiHoe nBuxeHue. J{BuxeHne
10 OKPY>KHOCTH. YTJIOBasi U JTUHEHWHAS
ckopocts. [lepuon u gacrora.
L{eHTpOCTpEMHUTETILHOE U TIOJIHOE
YCKOpEHHUE

16

KonTtponbhas pabota no
Tteme "Kunemaruka"




17

[Tepssiii 3akoH HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[Tpunnmn oTHOCUTENBLHOCTH [ amuiest.




HewnHepuumanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHoaeiCcTByOILIAs CUJIA.
Bropoii 3akon HeroTona. Macca

19

Bsaumopeiictsue ten. Tpetuit
3akoH HprotoHa

20

[IpuHIMI Cyneprno3uIu CUIL.
Pemenue 3an1a4 Ha IpUMEHEHUE
3ak0HOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTECHHUSI.
DKBHUBAJICHTHOCTh
IrPaBUTALMOHHOU U

WHEPTHOW MACChI

22

Cuna TsbKeCTH M YCKOpEHUe
C¢BOOOIHOTO ITaECHUS

23

JIBrxeHne HeOEeCHBIX Tel U UX
UCKYCCTBEHHBIX CIIyTHHKOB. IlepBas
KOCMHYECKAsi CKOPOCTb. 3aKOHBI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

25

Cuna tpenus. [Ipupona u Buabl cun
TpeHus. JIBUKEHHE B )KUIAKOCTH U
rase ¢ y4€ToM CUJIbl COPOTUBIICHUS
Cpeibl

26

Hasnenue. I'uapocrarnueckoe
napienue. Cuia Apxumena

27

AGCOIIOTHO TBEPIOE TEIIO.
IloctynarensHoE U
BpalaTeybHOe

JBVOKCHUC TBEPAOTO TCJIA

28

MOMEHT CHIIBI OTHOCHUTEIBHO
ocu Bpaienus. [1mevo cumbl




29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBEPAOMY




teny. LleHTp TskecTH Tena.

VY cnoBust paBHOBECUS TBEPAOTO
Tena. Buasl

paBHOBECHSI

30

Pemenue 3agau

31

KonTponbhas pabota mo Teme
"Munamuka. CTaTuka TBep0To Tena"

32

HMirynsc MaTepUaIbHON TOYKH,
CHUCTEMBI MaTepUaNIbHBIX TOUEK. LleHTp
MacC CUCTEMBI MaTEPUAIIBHBIX TOYEK.
Teopema o

JIBJKCHHUHU LIEHTpa Macc

33

HMItynbC CHIIBI M1 U3BMEHEHHE
MMITYJIbCa TeJla. 3aKOH COXPAaHEHUs
MMITyJIbCA.

PeakTuBHOE IBUKECHUE

34

MoMeHT uMITyJIbca MaTepUaIbHON
Touku. IIpencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LEHTPAIbHBIX
HOJIAX

35

Pemenue 3agau

36

PaGoTa criibpl Ha MajIoM M Ha KOHEYHOM
nepemeniennn. ['padpuueckoe
MpeJcTaBlIeHne PabOThI CUIIBI.
MomHOoCTE

CHIIBI

37

Kunernueckas sneprus. Teopema
00 M3MEHEHNH KMHETHIECKON
SHEPTUU MATEPUATBLHON TOUKH

38

HOTGHIII/IaJII)HI)IC 1 HCTIOTCHIIMAJIbHBIC
cuibl. [loTeHIManpHas SHEpPrus.
Bropas xocMuueckasi CKOpocThb




39

TpeTbsa kocMuueckas cKkOpocTb. CBs3b




paboOThI HEMOTEHIIMAIBHBIX CHII C
W3MEHECHHEM MEXaHUYECKON
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUs

MEXaHHYECKON SHEPrUuu

40

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnyinu ns uaeansHon
HKUIKOCTH

41

KonrponbHas padora no reme
"3aKOHBI COXpAHEHMS B MEXaHUKe"

42

PazBuTne npeacraBieHuil 0 Ipupoie
TeI10Thl. OCHOBHBIE TOJIOKEHUS
MKT. uddyzusa. bpoynosckoe
JIBHKEHHE

43

CtpoeHue ra3000pa3HbIX, KUAKUX U
TBEPABIX Tel. XapaKkTep JBUKCHUS
Y B3aUMOJICUCTBUS YaCTHI]
BEIIECTBA

44

Macca u pazMepbl MOJIEKYJT
(aromoB). KonndecTBo BelecTBa.
[Tocrosinnas

ABoraapo

45

Temneparypa. TemnoBoe
paBHoBecue. [kana [{enbcus

46

Permenue 3agau

47

Nneannubiii ra3. 'a30BLIe 3aKOHBI

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49

AOconroTHas TeMIiepaTypa.
3akoH JlambToHA




50

HSOHpOHCCCH B NaCaJIbHOM rase€ C




INOCTOAHHBIM KOJIHMYCCTBOM BCIIICCTBA

51

['paduueckoe npeacTaBiIeHne
M30IIPOIIECCOB: U30TEpMa,
n30Xx0pa, n30dapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13p a0CONMIOTHON TEMIIEPATYPBI
TEPMOJMHAMHUYECKON CUCTEMBI CO
CpEeIHEW KMHETUYECKON YHEpruen
IIOCTYIIATEIIbHOIO

TEIJIOBOT'O ABYKEHUS €€ YaCTHIL

55

O000111eHrEe U cCUCTEMAaTU3ALINS 3HAHUI
o teme "OcnoBsl MKT"

56

KonTponbhas pabota no teme
"OcHoBel MKT"

57

TepmoanHaMHuueckas CuCTEMa.
3ajanue BHEMIHUX ycioBuit aist T/]
CHUCTEMBI.

BHeniHue v BHyTpEeHHUE MTapaMeTphI.
[TapameTtpsl T/] cuctemsl Kak cpeHUE
3HA4YEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha

MHUKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJMHAMUKH.
Camonpoun3BoJIbHAs pelaKcanus
TJI cuctemsl K TEMIIOBOMY
PaBHOBECHIO

59

Mogens ueanbHOro ras3a B
TEPMOJIMHAMHUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOW MOJEIIH




60

YpasHenue MeHneneena-Kianelpona
Y BBIPAKECHHE JIJIS1 BHYTPEHHEU
SHEpPIrun




61

Bripaxkenue 111 BHyTpeHHEN
SHEPrUu OJHOATOMHOTO

UJEAIBHOTO rasa.
KBazucrarnueckue u HeCTaTHUYECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTra B
TepMoIMHaMUKe. Beraucienue paboTel
o rpaduKy npoiecca

Ha pV-auarpamme

63

Tennonepenaya kak crnocoo
W3MEHEHUS BHYTpeHHel sHepruu TJ]
cucTeMbl 6€3

COBEpILICHUsI pabOThI

64

Konsekmus,
TEIUIONPOBOJHOCTD,
W3JIyYEHUE

65

KommuecTtBo TemnoThl. TemroéMKOCTh
Tena. Y IenbHas U MOJIsIpHast
TEINIOEMKOCTH BEIllecTBa. Y ACIbHas
TEIJIOTa CropaHus

TOIIMBA

66

PacuéT KosmuecTBa TEIUIOTHI
MIpH TEIUTOTIEpe1ayue

67

IMoustre 06 agmnadbaTHOM
npouecce. [lepBriil 3aK0H
TEPMOJMHAMHUKHI

68

KonudecTtBo TermnoTs! u paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUn
T/ cucremsr

69

BTopoii 3aKk0H TEpPMOJIMHAMUKY IS
PaBHOBCCHBIX U HCPAaBHOBCCHLIX
npoiieccoB. Heobpatumocts




IIPUPOJIHBIX
IIPOLIECCOB

70

HpI/IHI_II/IHBI JEUCTBUS TEIIOBBLIX MAIIWH.




KT/

71

Maxkcumanbaoe 3aaueHue KI1JI.
IMuxn Kapuo

72

Pemenune 3agau

73

DKOJIOTHYECKHE aCTIEKThI
HCIIOJIB30BaHUA TCIIJIOBBIX JIBHFaTeHeﬁ.
TermoBoe 3arpsa3HEHUE OKPY Karolen
cpelibl

74

Penrenue 3amau

75

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

teme "Tepmonunamuka.
TenmoBeie MaruHBL"

76

KonTponbHas pabota no teme
"TepmonnHamuka. TeroBsle
MaluHbl"

77

[TapooOpa3oBaHue U KOHACHCAIIUS.
Hcnapenue u kunenue. Y nenbHas
TEIJIOTa MapooOpa30BaHMs

78

HaceplieHHbIe ¥ HEHACBIIICHHBIE MTAPBI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTU
Y JJaBJICHUS HACBILLEHHOI'O 1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOT'O Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
JIaBJICHUS B

JKUJKOCTH

79

BrnaxxaocTh Bo3mayxa. AGCOTIOTHAS
Y OTHOCUTEJIbHAS BIIAYKHOCTh

80

Pemenune 3agau

81

TBépnoe teno. Kpucramueckue n




amop(dHbIC Tena. AHU30TPOIHS
CBOWCTB KPHCTAJLIOB

82

IInaBnenue u KpucTauIA3anus.
VY nenpHas TeIoTa IIaBJICHUS.
CyOnumarnust

&3

Jedopmarun TBEpIOTO TENA.
Pactsoxenue u cxxatue. Cnur. Monyinb
FOnra. [Ipenen

yOpyTux aedopmanuii

84

TemnoBoe paciIMpeHne KUIKOCTEN
U TBEPIBIX TeJI. AHTApMOHU3M
TEIJIOBBIX

KOJICOAHUH YacTHIl BEIIECTBA

85

[Ipeobpa3oBanue sHEPrUN B
(ba3oBbIX Epexoaax

86

YpaBHeHuUE TEII0OBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHOCTHOE HATSKEHUE.
Kanunnsipusie siBinenus. JlaBienue nop
HCKPUBIICHHON TTOBEPXHOCTHIO
JKuakoctu. @opmyna

Jlannaca

89

O06o01enre u cucTeMaTru3amus 3HaHUI
1o TeMe "ArperaTHble COCTOSTHUSA
BEIIECTBA.

@da3oBbIe epexo b

90

KontponbHas pabota no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
da3oBble Epexopl"

91

DeKTpu3aIus Te U €€ MPOsIBICHUS.
Onekrpuyeckuii 3apsia. [[Ba Buna
ANEKTPUUECKHUX 3apPsII0B.




[TpoBOIHWKY, AUINEKTPUKHU U
MIOJYTIPOBOTHUKH




92

DneMEHTApHBIN ANEKTPUUIECKUI 3apsi.

3aKOH COXpaHEHHUS IEKTPUUECKOTO
3apsiga

93

B3anmoneiicTBue 3apsioB.
Toueunsle 3apsibl. 3akoH Kyiona

94

Penrenue 3amau

95

DnekTpudeckoe nojue. Ero neiicteue
Ha BJIEKTPUYECKUE 3aPsi/Ibl

96

Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noJist. [1po6usiit 3apsin. JIunun
HaIPsKEHHOCTHU JIEKTPUYECKOTO
nonsi. OTHOpPOAHOE
IEKTPUYECKOE MOJIE

97

IToTeHIMaNnbHOCTD
DIIEKTPOCTATUYECKOTO nous. PasHocts
MOTCHIUAJIOB U

HaIpsHKEHUE

98

[ToreHumanbHas 3Heprus 3apsaa B
AIEKTPOCTATUYECKOM IIOJIE.
ITorenmuan

ANEKTPOCTATUYECKOTO TOJIS

99

Csi3p  HamnpsHKEHHOCTH MO U
pa3HOCTH MIOTCHIUAJIOB JUIS
JJIEKTPOCTATUYECKOIO OIS

100

[TpyuHIMTO cCynepno3uiu
ANEKTPUUYECKUX TTONEN

101

Pemenune 3agau

102

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsKEHHOU chepbl

103

[Tote paBHOMEPHO 3apsHKEHHOTO 110
00Bvémy mapa. [Tone paBHOMEpHO




3apsHKEHHON




OECKOHEYHOU TUIOCKOCTH

104

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM
noJje. Y CloBHe PABHOBECHS 3apsiioB

105

JMdIeKTpuKky u
MIOJIyTIPOBOJIHUKH B
JIEKTPOCTATUYECKOM I10JI€

106

Konpaencarop. DneKTpoEMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJICHCATOpa

107

[TapannenbHOE COSTMHEHUE
KOH/ICHCATOPOB

108

ITocaenoBarenbHoOE
COE/IMHEHHE KOHAEHCAaTOPOB

109

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110

Pemenue 3agau

111

JBr>xeHue 3apsKEHHOM
YacCTHULBI B OJTHOPOJHOM
IEKTPUUECKOM I10J1e

112

Pemenne 3agau

113

O00011eHre U cUCTEMaTU3AINS 3HAHUI
o Teme "DiekTpuyeckoe mnoie"

114

KonTponbHas padota no
TeMe "DIeKTpuYecKoe
nosie"”

115

Cwita Toka. IToCTOSHHBIN TOK.
VYcenoBus CylecTBOBaHUS
HOCTOSIHHOTO 3JIEKTPUUYECKOrO TOKA

116

HcTtounuku Toka. Hanpspkenne u 3/1C

117

3akon OMa 11 ydacTka
Henu. DIEeKTPUYECKOe
COTIPOTHUBJICHUE




118

3aBUCUMOCTh CONIPOTUBIICHUS
OJTHOPOJIHOT'O




MMPOBOAHUKA OT €T0 AJIMHBI 1
Iiomaay monepeyHoro CCUCHUs

VY 1enpHO€E COIIPOTUBIICHHE

119
BellecTsa. Pemenue 3anay

[TocnemoBarenbHOE, ApAIICILHOE,

120 CMELIaHHOE COEIMHEHNE
IIPOBOJHHUKOB

121 Pacuér pa3BeTBIEHHBIX
aneKTpruueckux uenei. [lpasuna
Kupxroda

122 Penrenue 3amau

123 PaboTa anekTpuueckoro Toka.
3akon Jxoyns —Jlenma

124 Pemenne 3anau

MOUIIHOCTB 3JEKTPUUECKOTO TOKA.
125 Tennopas MOIIHOCTB, BhIACIICMAs
Ha pe3UCTOpe

126 Pemenue 3agau

O/1C u BHyTpEHHEE
COINPOTHUBIIEHUE UCTOYHMKA TOKA

127

3axod Oma 11 HOJTHOU

128 . .
(3aMKHYTOI) 2JIEKTPUYECKOMN LIEeTIH

129 Pemenue 3anau 1

130 MoIHOCTE HCTOYHHKA TOKA 1

131 Kopotkoe 3ambIkanne 1

132 KonpaencaTop B 1ienu nocTOSHHOTO TOKA 1

133 Pemenue 3anau 1
1

134 Pemrenne 3amau o reme "llocTOIHHBIH




AJIEKTPUYECKHl TOK"

135

Pemenue 3aa4 1o reme
"ITocTOsIHHBIN AMEKTpUUYECKUI TOK"

136

Pemenue 3aa4 no teme
"TloCcTOSIHHBIN 3NEKTPUUECKUNA TOK"

137

O0o0061ieHre u cucreMaTu3alus 3HaHu|
110 TeMe "[IoCTOSHHBIN 2IEKTPUUECKUN

"

TOK

138

KonrponbHas pabora no reme
"[ToCTOAHHBIN IEKTPUUECKUI

"

TOK

139

OnekTpuueckas IIPOBOAMMOCTh
pa3IMYHBIX BEIIECTB. JIEKTPUUYECKHM
TOK B MeTayutax. CBepXIpOBOUMOCTh

140

DNEKTPUUYECKUN TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI
dapanes 1715 37AEKTPOIU3a

141

DneKTpuyeckuii Tok B razax. [lnasma

142

DIIEKTPUYECKHUM TOK B
Bakyyme. BakyymHblie
npuOOpHI

143

DNEKTPUUYECKUI TOK B MOJIYIIPOBOJHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPEI

145

OU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenne cuiIbl TOKa U HapsKEHUS
B 1IeMM NOCTOSIHHOTO TOKA MPU MOMOIIU
AHAJIOTOBBIX U IIM(POBBIX
W3MEPUTENBHBIX TPUOOPOB" UITU
"3HAKOMCTBO C ITU(POBOMA
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHusi PU3NUECKUX BEITHYUH MPH




MOMOIIYA KOMITHIOTEPHBIX JATUUKOB"

146

@u3nUeCKUil MPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO ONIPEACIICHUS
MTHOBEHHOM

ckopoctu"

147

@uU3NYECKUN PAKTUKYM 110 TEME
"U3mepeHne yCKOpeHus pu
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JIBMKEHHUH 110 HAKJIOHHOM MIOCKOCTH"
w "HccnenoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHH NIPH PaBHOYCKOPEHHOM
nBIKeHun"

148

Pu3nyecKkuil MPaKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3yueHue ABUKEHUS
Tena,

OpOIIEHHOT0 TOPU30HTAJILHO"

149

OU3NYECKUN TPAKTUKYM 10 TEME
"N3y4yeHne qBUKEHUS Tena 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJTO
ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH TepHOJia OOpaleHus
KOHMYECKOI'0 MasATHUKA OT €ro
napamerpos”

150

DU3NYECKHN PAKTUKYM 110 TEME
"N3mepeHne paBHOIAECHCTBYIOMIEH CHIIBI
IIpU JIBUKEHUH OpyCKa 110 HAKIOHHOM
miockoctu" unm "l[IpoBepka rumnoressl o
HE3aBUCHMOCTH BPEMEHHU JIBHKEHUS
OpycKka 10 HaKJIOHHOH IJIOCKOCTH Ha
3aJaHHOE




pacCTOSHUE OT €ro MaccChl"




151

@U3NYECKUN PAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOBHUKAIOIINX B IPY>KUHE
U PE3WHOBOM o0pasiie, OT hX
nedopmarun win "M3ydenune
JBUKEHUSI CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3

n€rkuii 610K"

152

Pu3nyecKkuil MPaKTUKYM I10 TEME
"N3mepenne korppuieHTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KOA(PPHUIIMEHTA
3apucumocT Frp(N)" mnu
"HccnemoBaHue IBIKEHUS OpycKa O
HAKJIOHHOM IIOCKOCTHU C IEPEMEHHBIM
K02 punmeHTom TpeHus" uiu
"N3y4yeHne qBUKEHUS Ipy3a

Ha BaJly ¢ TpeHUeM"

153

PU3NYECKHN PAKTUKYM 110 TEME
"NccnenoBanue yciioBUNA PaBHOBECHS
TBEPAOIO TeJIa, UMEIOLLETO OCh
Bpaienus" win "KoHcTpyupoBanue
KPOHIUTEHHOB U pacu€T cui ynpyroctu"
nnu "M3ydeHne yCTOMYMBOCTH TBEPIOTO
Tesa, UMEKLIEr0

IJI0IIA/1b ONOpkI"

154

Du3nUeCKUil MPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca Tena 1o
TopMo3HOMY IiyTu" win "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOMIISI 1 MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM




cunbl" win "MccnenoBanue coxpaHeHus




UMITyJIbCa MPU YIPYTOM
B3aumMojieiicTBun" unu "N3mepenue
KMHETHYECKOW SHEPrUu

TeJla M0 TOPMO3HOMY MyTH"

155

@uU3NYECKUN IPAKTUKYM 110 TEME
"H3y4ueHne n30TEpMUYECKOTO Mpolecca
(pexoMeH/10BaHO HCIIO0Ib30BaHHE

1 poBoi 1abopaTopun)" win
"N3yuenune n30X0pHOTO Tpoiiecca’ uin
"N3y4yenne n3o0apHOTO mporecca’ win
"IIpoBepka

YpaBHEHHUsI COCTOSTHUS"

156

OU3NYECKUIN TPAKTUKYM 10 TEME
"Nsmepenue ynenpHOM TeroémMKkocTu"
unu "MccnenoBanue mpoiiecca
OCTBIBAHMUS BelllecTBa" Wi
"UccnenoBanue aguadbaTHoro npomecca”
nnu "M3yueHne B3auMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMnepaTypbl KUIICHUS

JKUIKoCcTen"

157

Pu3nyecKkuil MPaKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIApEHUs KUAKOCTEH" Uin
"N3mepeHue yaeabHOM TEeII0ThI
raBiaeHus abaa" uwin "Usyuenue
CBOICTB HaChIILIEHHBIX apOB" WU
"N3mepenune abCOMIOTHOM BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomeniennn". U3mepenue
Kod(pumeHTa

HOBEPXHOCTHOI'O HATSKEHMSI




158

@u3nyeCKUil MPAKTUKYM 110 TEME
"HabmtoieHue mpeBpalieHus
SHEPruu




3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHIO
W3IIy4eHHs cBeToanona” uinm "M3ydenue
IIPOTEKaHUs TOKA B LIEIHU, COIEepIKAIIEH
KoHzeHcaTop" unu "Pacnpenenenue
pPa3HOCTH MOTEHLUAIOB (HAIPSYKEHUS)
IIPY [IOCJIE0BATEIBHOM COCIMHEHUHN
KOH/IEHCAaTOpOB"

159

@uU3NYECKUN PAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WIN
"N3mepenne yIenpHOro COnpoOTUBICHUS
npoBoaHukoB" wiu "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JUTsI JIAMIThl HAaKaJIMBAHUs"

160

Pu3nyeCKuil MPaKTUKYM 110 TEME
"HaOumoteHue 3mekTposaun3a uim
"N3mepeHnue 3apsia 0JHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEPUCTUKHU auoaa"

161

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3alHs 3HAHUH 110
teme "Kunematuka"

162

PesepBHbIii ypok. O6001meHNEe
Y CHCTEMAaTh3alus 3HAaHUN 10
TemMe

" [lmnamuka"

163

PesepHbIii ypok. O60011eHHE
CUCTeMAaTH3alMs 3HAaHU 110 TeMe
"CraTuka

TBEpaoro Tena'




164

PesepHbIif ypok. O0001IeHNE 1
CHCTEMAaTU3alMs 3HaHMI 110 TeMe
"3aKOHBI

COXpaHEHHUs B MEeXaHUKe"

165

PesepBHbIii ypok. O600mIeHNE U
CHCTeMaTH3alus 3HAHUM 10 TeMe

"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

teopun"

166

PesepubIii ypok. O60011eHHE T
CHCTEeMAaTH3allks 3HaHHH 110 TeMe
"Tepmoaunamuka. TernoBsie
MaIuHb!"

167

PesepHbIii ypok. O60011eHHE
CHUCTEeMaTH3aIlus 3HAHUM 110 TeMe
"ArperaTtHble COCTOSIHHS
BEIIIECTBA.

da3oBbIe epexoabl"”

168

PesepHbIii ypok. O60011eHHE
U CHCTEeMaTH3allus 3HAaHUU 110
Teme "DneKkTpuueckoe mosie"

169

PezepsHblil ypok. O0o0meHue 1
cUcTeMaTH3alys 3HaHUH 110 TeMe
"TIoCTOSITHHBIN 2JEKTPUUECKUAN

"

TOK

170

PezepsHblil ypok. O6001enue u
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"Toxu B

pa3iIuuHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

—

N\ —




11 KIIJACC

Tema ypoka

KoanuyecTBO 4acoB

KounTtpoibn

Bcero
ble padoThI

IIpakTHyeck
ue padoThbl

Jara

U3y4eHU
|

JJIeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

BzanmMmojeiicTBHE ITOCTOSTHHBIX
MarHuTOB ¥ TIPOBOJHUKOB C TOKOM.
MarsauTHOE 1I0JI€e.

I'mnore3za Amnepa

BexTop MarHuTHOM MHAYKIUH.
[TpyHIMD Cynepno3UIIMM MarHUTHBIX
nosnei. JIMHUM MarHUTHOM MHIY KM

MaruutHO€ 1noJie MpOBOJHUKA C
tokoM. OnbIT Dpcrena

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Penrenue 3anau

[Ipumenenne 3akoHa Amrmepa.
ONeKTpOU3MEpUTENIbHbIE
npudOpHI

Cuina Jlopenua, e€ HanpaBiI€HUE U
MOJyJib. JIBUKEHUE 3apsSKEHHOU
YaCcTHILIbI B

OJIHOPOJTHOM MarHMTHOM I10JI€

Pemenue 3agau

Pa6ora cunbl Jlopenna

Penrenue 3anau

11

Mar»auTHoe 110JI€ B BEILIECTBE.
deppoMarHeTuku, napa- u
JAUaMAardHeTuKu




12

OcHOBHBIE CBOHCTBA (peppOMarHEeTUKOB.




[IpumeneHne peppoMarHeTUKOB

13 Pemenue 3aga4 no treme "MarauTHoe
mosne"

14 Pemenue 3aga4u no teme "MarautHoe
moJe"

1 SIBnIeHME HIIEKTPOMArHUTHOM

> nHaykuuu. [1oTok BekTopa

MarHUTHOM MHAYKIIMH

16 OC unnykuuu

17 3aKOH AIEKTPOMarHuTHOM
nHaykuu Papanes

18 Buxpeoe anektpuueckoe nosie. Toku
dDyko

) O/1C naaykunu B

? JBIDKYIIUXCS TPOBOJHUKAX

20 Penrenue 3anau

21 [IpaBuino Jlenma
NunyktuBHOCTH. Karyika

22 MHJIYKTUBHOCTH B LIETIH MOCTOSTHHOTO
TOKa
SBneHue caMOMHIYKITHH.

23
OJ1C camMmOMHIYKIIMH

24 DHeprusi MarHUTHOTO TOJIst
KAaTYLIKU C TOKOM.
DJIEKTPOMarHuTHOE ToJjie

25 Pemenwne 3amau

2% O0001IeHNE U CUCTEMATH3AIM SHAHUH
1o TeMe "DyekTpoaruHaMuka"

7 KonTponbhas pabota mo

Teme "DIeKTpoauHaMuKa"

28

Konebarenbuast cucrema. CBoOOIHEIE




Kosiebanus. 'apMoHnYecKue
KoJIeOaHus




29

Kunematnueckoe U TUHAMHYECKOE
olrcaHue KouedaTeabHbIX
IBIDKEHUHU

30

DHepreTuveckoe onucanue. BeiBos
JTMHAMHAYECKOTO OMUCAHUS
rapMOHHMYECKUX KOJIeOaHUI U3 UX
SHEPreTUYECKOr0 U KHHEMATUYECKOTO
OTIMCAHUS

31

AMiutyzaa u asza konedaHui

32

[lepuon u yactora KojieOaHUH.
[Tepuon ManmbIx cBOOOAHBIX
KOJICOaHU MaTeMaTHYECKOTO
MmasiTHUKa. [lepuon cBOGOHBIX
Kosie0aHui NpPy>KUHHOTO
MasiITHUKA

33

3aryxaromue KoneOaHusl.
Breinyxaennsie konebanus. Pezonanc

34

ABTOKOJIEOaHUSA

35

Permenue 3agau

36

Ypok-koHpepeHmus "MexaHudeckue
KOJIeOaHUSI B MY3bIKAIbHBIX
MHCTPyMEHTax"

37

O06001IeHEe 1 cUcTEMaTH3aIU 3HAHNI
o teMe ""Mexannyeckue xonedbanusg"

38

DJIEKTPOMarHuTHbIE
kosieOanus. KonebaTenpHbIH
KOHTYP

39

®opmyna Tomcona. CBsi3b aMILTUTY IbI
3apsiga KOHJIeHcaTopa ¢ aMIUIUTYA0N
CHJIBI TOKA B KOJIeOATEIILHOM KOHTYpE




40

3aKOH COXpaHEeHMsI SHEPTUU B
uieaIbHOM Kojie0aTeTbHOM KOHTYpe




3aryxaroiue

41 AIEKTPOMArHUTHBIE
KoJjebanus. BeiHyK1eHHbIE
AJIEKTPOMATHUTHBIE KOJIEOaHUs

47 IIepemenHsIit TOK. Pesnucrop u
KOHJICHCATOp B LIEMU NIEPEMEHHOT0 TOKa

43 Karymika "HIyKTUBHOCTH B
LEMU IEPEMEHHOT0 TOKa

44 3akoH Oma JIsl SIEKTPUYECKOM
L[ENH MIepEMEHHOr0 TOKa
MoIHOCTh TEPEeMEHHOT0 TOKA.

45 AMITTUTYHOE U AEUCTBYIOLIEE
3HAYEHHE CUJIbI TOKA M HAMPSKECHHUS

46 Pe3onaHc B 251eKTpUUYECKOH 1IN

47 Pemenue 3amau
WneanbHbIA TpaHchopMmaTop.

48 [IpousBoacTBo, nepenaya u
norpebiieHue
AIIEKTPUYECKOW SHEPTUU
DKOJIOTUYECKUE PUCKH TIPH

49 MIPOMU3BOJICTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUH B OBCETHEBHOM JKU3HU

50 Penrenue 3amau

51 Pemenne 3anau

5 O060061IeHne U cucTeMaTu3alus 3HaHu|
10 TeMe "DJIEKTPOMAarHUTHbBIE
kosneOaHus"

53 MexaHu4ecKkre BOJIHBI.

XapakTeprUCTUKA MEXAHUYECKUX BOJIH

54

CBoOlCTBAa MEXaHUUYECKUX BOJIH




55

3ByK. XapaKTEepUCTUKH 3ByKa

56

WNHudpa3Byk U yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHME
OKpY>Karolleu cpeabl

57

Pemenune 3agau

58

:‘)HCKTpOMaFHI/ITHHe BOJIHBI.
H?;JIy‘IGHPIC OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus JIeKTPOMarHUTHBIX
BoJiH. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH

60

[IIxana 31eKTpOMarHUTHBIX BOJIH.
IIpuMeHeHne AIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

[TpuHLIMITBI paIHOCBSI3U U
teneBuaeHusA. Paguonokanus.
DJeKTPOMarHuTHOE

3arps3HEHHE OKPYKAIOLIEeH CpeJibl

62

Konrponbnas padora o reme
"Konebanus 1 BOIHBI"

63

Caer. 3akoH
IIPSAMOJIMHEMHOTO
pacnpoCTpaHEHUsI CBETA

64

Pemienue 3aga4d Ha MNPUMCHCHUC 3aKOHA

MPSIMOJIMHEMHOTO pacTpoCTpaHEeHHUS
cBeTa

65

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

66

[Tpenomnenue cBeTa. AGCOTIOTHBINA U
OTHOCHTEJIHHBIN MOKA3aTeNb
npenomienus. [lonHoe BHyTpeHHEe
OTpa)KE€HUE.




[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTPAKECHHUS




Pemenue 3anau Ha npuMeHeHHE

07 3aKOHOB OTPa)KECHUS U NPEIOMIICHUS
cBeTa

68 Xop yuent B npusMme. Jlucnepcust
ceta. CII0XHBIH cocTaB 6e10r0
ceeta. IIBet

69 JInnzel. okycHoe
pacCTOSTHUE M ONTHYECKAs
CHJIA JINH3BI

70 [TocTpoenne n300paKeHU B IMH3AX U
UX CUCTEMAaX. Y BEIMUYEHUE JINH3bI
Pemenue 3a1a4 Ha moCcTpoeHKE

71 n300paKeHUH, TOTy4aeMBbIX C
MIOMOMUIBIO JINH3

72 I'ma3 kak onruyeckas cucreMa

73 Pemenue 3anau. [Ipenenst
IIPUMEHUMOCTH T€OMETPUUECKOMN
OIITUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 WNHuTtepdepentus ceeta

77 KorepeHTHble HCTOUHHKHU. Y CIIOBUS
Ha0JII0/IEHUS] MAaKCUMYMOB U
MUHUMYMOB

78 Penrenue 3amau

79 [Ipumenenue unTepdepeHIU

80 Hudpaxus cBeta

21 JudpakiuonHas pemeérka.
YcnoBue HaOMIOAEHUS TI1aBHBIX
MaKCHMYMOB

82 Penrenue 3anau




&3

HOHepeqHOCTL CBCTOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemwenue 3anau 1

85 CBeToBbI€E BJICHUS B IPUPOJIE 1

26 O060061eHne U cucTeMaTu3alus 3HaHu|
o teme "Onrtuka" !

87 KoHnTtponbHas padota mo teme «OnTuka» 1
['panuist NPUMEHUMOCTH

88 KJIACCUYECKOM  MEXaHUKU. 3aKOHbI 1
AIIEKTPOIMHAMUKI u TIPHUHIIATT
OTHOCHUTEIbHOCTHU

29 ITocTynaTel cienyalbHON |
TEOPUU OTHOCUTEIBHOCTU
IIpocTpaHCTBEHHO-BPEMEHHON NHTEPBAJ.
[TpeoOpazoBanus Jlopenna. YciaoBue

90 NpUIUHHOCTU. OTHOCUTENHHOCTD 1
OJIHOBPEMEHHOCTHU. 3aMe]IJIEHHUE
BPEMEHU U
COKpalIeHHE JTTUHbI

01 DHeprusi ¥ UMITYJIbC 1
PENIATUBUCTCKON YaCTHUIIbI

9 CBsi3p Macchl C 3HEpTUel U UMITYJIHCOM 1
PENATUBUCTCKON YacTUIbl. DHEPIUs
IIOKOSI

93 PaBHOBECHOE TEMIOBOE U3TyYEHNE 1

94 3akoH cmenieHus: Buna 1

95 I'mnoresa M. Ilnanka o kBaHTtax. ®OTOHBI 1

96 DHeprus u UMITyJIbc (GOTOHA 1
®oroadpdext. OnbiThl A. T

97 1
CroneroBa. 3akoHbI (hoTOdPPeKTa

98 VYpaBHeHue DHIITEHHA 15 1

dororddekra.




"Kpacnas rpanuma" ¢pororddekra

99 JlaBnenue ceeta. OnbiTel I1. H. JIeOenena

100 BoiHoBEIE CBOMCTBA YaCTHI]

Bounsl ne bponns. /InuHa BOaHBI e

101 Bpoiins u pazmeps! obmactu
JIOKAJIN3allUN JIBIKYIIICHCS YaCTHIIBI

102 KopmyckynisipHO-BOJIHOBOM Ayainu3m

103 Judpakmus 31eKTpOHOB Ha KPUCTAIIAX
Crenuduka n3mepeHuii B

104 Mukpomupe. COOTHOLIEHUS
HeonpenenéHHocte [ elizenoepra

105 Pemenwne rpaduueckux 3agau

106 Pemenue pacu€THbIx 3a1a4
KonTponbhas pabota mo Temam:

107 "OcnoBbl CTO", "KopnyckynspHo-
BOJIHOBOU JTyajau3m"

108 OMNBITHI IO UCCIIEIOBAHUIO CTPOEHUS
atoma. [ImanerapHas Mozenp aroma
Pezepdopna

109 [Toctynatel bopa

110 Bunsl cniektpoB. CrieKTp ypoBHEM
SHEpPruM aToma BoJ0po/ia

11 CrioHTaHHOE ¥ BBIHYKJIECHHOE
U3TyYeHHUE CBETA

112 Jlazep
Hyknonnas mojens siipa ['eiizenGepra-

113 NBanenko. 3apsig 1 MacCoBOE YUCIIO

saapa.
H3otonsl. PagnoakTHBHOCTD




114

3aKOH paJIM0aKTUBHOTIO pacnaja.
CBolicTBa MOHU3UPYIOLIETO U3ITyYEHHUS.
Bnusinue paguoakTUBHOCTH Ha KUBBIE
OpPI'aHU3MBI.

Jo3zumerpus

115

DHeprus cBsA3M HyKJIOHOB B S7pE.
SAnepusie cwibl. [ledekt Macchr spa.
SnepHble peakuuu. fnepHble peakTOpHI.
[TpoGiiemMs! yipaBiisieMoro
TEPMOSIACPHOIO CUHTE3a.
OKOJIOTUYECKHE ACTIEKThI Pa3BUTHS
AIEPHOU

SHEPreTUKHU

116

MeTo/1bl perucTpalii U UCCIICIOBAHUS
AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAJIbHBIE B3aUMOICHCTBUSI.
bapuonbl, ME30HBI U JIENTOHBI.
[IpeacraBnenune o CtaHaapTHON

MOJICIIHN. KBapK-FJ'IIOOHHaﬂ MOACITb
AaApPOHOB

117

®dusuka 3a npeaenamu CTaHaapTHON
Mozenu. TéMHast maTepust U TEMHas
sHeprus. EqunctBo pusmueckoi
KapTHUHBI

MHpa

118

DTarnbl pa3BUTHS ACTPOHOMUH.
3HaueHue acCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (PU3UKH
JU1s1 OOBSICHEHUSI TIPUPOIBI
KOCMHUYECKHX 00BEKTOB. METOIbI
ACTPOHOMHUYECKHX
HCCIIeNOBaHUN




120

CoBpeMeHHBIE ONITUYECKHE
TEJIECKOIIbI, PAAHOTEICCKOIIBI,
BHeaTMoc(epHass acTpOHOMHS




121

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue
3BE3/1bI, TUIAHETHI, UX BUIUMOE JIBUKCHUE

ConHecuHas CHCTEMA. Counnie.

122 ConHeynass  aKTHMBHOCTh. McTOUHHK
sHeprun CoJiHIIa U 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

123 [Juarpamma "crieKTpajabHbIi
KJ1acC — CBETUMOCTB"

124 3Be3/IbI TIIaBHOM MOCIEN0BATEILHOCTH
BuyTtpennee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPEICTABICHUS O

125 MIPOUCXOXKACHUU U 3Botonnu CoJlHIA U
3BE31. DTanbl )KU3HU 3BE3T

126 Muneunsiii [1yTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE OBIPHI B SApax
rajakTUK
Bcenennas. Pacimupenue Beenennoi.

127 3akon Xa66ma. Teopus bosmbiioro
B3phIBA.

PennkroBoe U3nyueHue

128 MacmrabHast cTpyKTypa
Bcenennoii. MerarainakTuka

129 Hepeménusie npo0i1eMbl aCTpPOHOMHUH
Pu3nyeCKUil MPaKTUKYM I10 TEME
"NccneqoBaHue MarHUTHOTO ITOJIS
IMOCTOSSHHBIX MarHUTOB' WJIM

130 "HccmeqoBaHue CBOUCTB

dbeppoMarHeTUKOB" UIU
"UccnenoBanue

I[Cf/iCTBHH IMOCTOAHHOI'O MariuTa Ha paMKy
C




TOKOM"




131

@U3NYECKUI PAKTUKYM 110 TEME
"N3mepenue cuibl AMriepa win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa
oT cwibl Toka" win "OnpeneneHue
MarHMTHOM MHIyKIUU

Ha OCHOBE M3MepeHus cuibl Amnepa”

132

DU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBaHue SIBIEHUS
ANIEKTPOMATHUTHON MHAYKIUU"
nin "OnpeneneHne MHAYKIUU
BUXPEBOTO

MarHuTHOTO moas"

133

OU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBaHue sSBJICHUS
camounaykuu" win "COopka Moieau
ANEKTPOMATrHUTHOTO

resepartopa”

134

@u3HYECKU IPAKTUKYM 110 TEME
"U3mepenue neproa cBOOOTHBIX
KoJie0aHUI HUTSHOTO U
MPY>KUHHOTO

MasITHUKOB'"

135

Pu3NYECKUl IPAKTUKYM I10 TEME
"IIpeobpa3oBanue SHEPTUH B
MPpY>KUHHOM MasiTHUKe"

136

DU3NYECKUI MPAKTUKYM T10 TEME
"HccnenoBanue NEpEMEHHOTIO TOKa
yepes MoclieI0BaTeIbHO COeTUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ uin
"HccnenoBanue padOThl HICTOUHUKOB
cBeTa

B LIETIM IEPEMEHHOTO TOKa"




137

@uU3NYECKUN PAKTUKYM 110 TEME




"N3y4yeHne napameTpoB 3ByKOBOU BOJIHBI'

'

138

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenne mokazaresns mpeoMIIeHuUs
crexna" win "l[loxyuenue

M300pakeHHS B

CHUCTEME M3 IUIOCKOT0 3epKaja U JUH3BI"

139

@uU3HYECKUN PAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHMSI OT BEIIECTBA
(Ha mpuMepe KHUJIKHUX JIMH3)" WIn
"N3mepeHne pOKyCHOTO pacCTOSIHUS
pacceuBaroIux

auH3"

140

PU3NYECKUM TPAKTUKYM I10 TEME
"Habmonenue nudpakiumm,
UHTEp(epeHIINN

U noJisipyu3aiuu ceera'

141

@U3NYECKHUI MPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUHU
PENATUBUCTCKUX YacTull (110
dotorpadusiM TPEKOB 3apsIKEHHBIX
YacTUIl B MArHUTHOM

nosie)"

142

Pu3nyeCKUil MPAKTUKYM I10 TEME
"N3mepenue noctosHHo# 1lnanka Ha
OCHOBe uccieoBanus potorddexra”
wi "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa

Yyepe3 CBETOAMO]] OT HanpsKeHus"




143

PuU3HYECKHI MPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pexKEeHHOro aTOMapHOTo BOAOPOAA
U U3MepeHne nocrosuHoi Punbepra"




144

@U3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue pagnoakTUBHOTO
¢doHa ¢ UCIOIB30BAaHUEM J103UMeETpa”
i "M3ydenue moriomnieHus oeta-
YaCTHII

aJroMuHuEM"

145

PU3NYECKUM TPAKTUKYM I10 TEME
"Habmronenus 38E€3qH0r0 HebOa
HEBOOPY’KEHHBIM IJ1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWIIOKEHUH JIs ONIpEAEIICHUS
MOJIOKEeHUsI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3AMS
CeBepHoro nostymapus u sipkue 3BE3/151"
win "Habmonenus B Teneckorn JIyHsl,
IUTAHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOIUICHHI"

146

O06001IeHNE U CHCTeMaTH3aIUs
3HaHu#. Ponb GU3KMKKM U acTpOHOMUU
B PKOHOMHYECKO, TEXHOJIOTUUECKOI,
COIMAJIbHOW 1 ATHYECKOH cdepax
JIeATEIbHOCTH YeJIOBEKa

147

O06o00m1eHne 1 cucTeMaTH3alys 3HaHUH.
Pons 1 MecTo ¢uzuku u

aCTPOHOMHUU B COBPEMEHHOU

Hay4YHOW KapTHHE MHpa

148

O0600611eHne U cucTeMaTU3alus 3HaHUH.
Posnb dusnueckoit Teopun B
(dbopMUPOBaHNHU NIPEJICTABICHUN O
¢bu3nyecKoil KapTUHE MUPA, MECTO
(U3UYECKON KapTHUHBI MUpa B 00IIIEM
psTy COBPEMEHHBIX €CTECTBEHHO-




| HAyYHBIX HpeIICTaBJ'IGHI/Iﬁ O IpUpoac




149

O000111eHIE U CHUCTEMATH3alUs 3HAHUI
no teme "Kunemartnka"

150

O060011eH1E U cCHUCTEMAaTH3alUs 3HAHUI
no teme "Kunemartnka"

151

O000111eHIE U CHUCTEMAaTH3alUs 3HAHUI
o teme "Ilunamuka"

152

O06o0mIeHre 1 cucTeMaTu3ays 3HaHuH
o treMe "CraTtuka TBEpAoro rena'

153

O06o011eHne 1 cucTeMaTu3anys 3HaHui
1o TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

154

O06o011eHne 1 cucTeMaTH3alys 3HaHUi
o Teme "OCHOBBI MOJIEKYJIIPHO-
KMHETH4eCKOW Teopun”

155

O06001IeHEe 1 cUCcTEMaTH3aIU 3HAHNI
o teme "Tepmonunamuka. TerioBbie
MAaIITuHE"

156

O000111eHIE U CHCTEMATH3ALIUS 3HAHUI
TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. Ma3oBbie nepexoabl”

157

O000111eHIE U CHUCTEMAaTH3alUs 3HAHUI
o Teme "DiekTpudueckoe moie"

158

O06o0uIeHre 1 cucTeMaTu3ays 3HaHuH
1o TeMe "[IoCTOSHHBIN 2IEeKTpUUECKUN

n

TOK

159

O06001eHne U cucTeMaTu3alus 3HaHu|
1o reme "Toku B pa3nuuHbIX cpenax”

160

O0001IeHE U cucTeMaTh3alus 3HaHUI
o teme "Maruutsoe moJe"




161

PesepBHbIii ypok. O6001ICHNE

W CUCTEMaTH3aIUs 3HAHUH 110
TeEME

"JneKTpoMarHuTHas UHIYKIus"

162

PesepBHbIii ypok. O6001ICHNE
M CHCTEMATH3AIlHsl 3HAHUH 110
TeMe "MexaHnuecKue
Konedanus"

163

PesepBubIil ypok. O60011eHHE
U CHUCTeMAaTH3alus 3HAHUH T10
TeMe "DJIEeKTPOMAarHUTHbBIE
Kosiebanus"

164

PesepBubIil ypok. O6001mIeHNE 1
CHCTEMAaTH3aIs 3HAaHUM 110 TEME
"MexaHn4deckue 1
AJIEKTPOMArHUTHBIC

BOJIHBI"

165

PesepHbIil ypok. O600111eHHE 1
CUCTeMaTH3alus 3HAaHUI 110 TeMe
"OnTuka"

166

PesepBHbIit ypok. O600IICHNE U
CHCTEMATH3aINs 3HAHUH 10 TEME
"OCHOBBI

CTO"

167

PesepBHbIii ypok. O6001IEHNE
Y CHCTEMAaTH3allus 3HAaHUH 110
TeMe

"KopnyckyisipHO-BOIHOBOM ayanu3m"

168

PezepsHblil ypok. O6001menue u
CHCTeMaTH3alus 3HaHUH 10 TeMe
"®usnka aroma"

PesepBHbIil ypok. O6001mIeHHE 1




169

CHCTEMAaTH3alUsA 3HAHUH 110 TEME
"®u3nKa aTOMHOTO sApa U
AJIEMEHTAPHBIX YacTull"

170

PesepBHbIil ypok. O6001IEHNE 1




cucTeMaTH3alyg 3HaHUU IO
TeMe "DIEMEHTHI
actTpopuzuku”

OBIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

S\ —




YYEBHO-METO/IMYECKOE

OBECNEYEHUE OGPA3OBATEJILHOTO

MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YUEHUKA

» dusuka, 10 kimace/ B.A. KacesaoB, M: «IIpocsemienuey, 2023 r
» dusuka, 11 kimace/ I'.S. Mukume, b.b.byxosnies, B.M. Uapyrus ;

nox pexn. H.A. ITapdentreBoii, M: «IIpocBemenue», 2021 r

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA
1 ®usuka. Yroyonenusiil ypoBenb. 10—11 knaccsl : paboyast mporpamMma K

muanu YMK B. A. KacesiHoBa: yueOHO-MeToanueckoe mocodue / B. A.
Kacesinos, . I'. BnacoBa. —M. : [Ipoda

2 dusuka. 10 k1. YrnyOnennslit ypoBess : yueonuk / B.A. KacwesiHoB. — 5-
e u3., crepeornn. — M. : JIpoda

3 ®usuka. 11 kn. YriuybneHHblil ypoBeHs : yueOHuK / B.A. KacbsiHOB. — 5-

e u3f., crepeotun. — M. :Jlpoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1 http://nsportal.ru - counanbHas ceTb pabOTHHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢puszuka B mkose.

3 http://festival.1september.ru/articles/ - hecTrBans negaroruueckux uaei



«OTKpPBITBIN YPOK».

4 http://www fizika.ru/ - cailt nmns yuurened GuU3MKM U HX
Y4YEHHUKOB. 5 http://www.physics.ru/ - Matepualbl o Gpu3uKe.

6 www . ege .edu.ru - unpopmarmonHuslit nopran EI'D.

7 http :// school - collection . edu . ru / - enunras komiekuus [[OPos
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