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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpPOBHE CpeaHero o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMMbl BocnuTaHusi u Konuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoii ~ ®Denmepainuu,  peamu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[TporpamMMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHKE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4e0HOTO TpeaMeTa ¢ YYETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIei
cTpareruu OOyYeHHs, BOCHHUTAHUS U PAa3BUTHA, OOYYAIOUIUXCS CpPEJICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3a/1a4yu MPO(PECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/aHHME YCIOBUMN IS
MPOSIBJICHUSI CBOUX MHTEIICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOydJaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAaIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme mo QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3MKH Ha YPOBHE CPEIHET0 OOIIEero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOydYaromuXCsl, OCBOMBIIIHIX
mporpamMmy 1o (U3MKE HA YPOBHE CpeAHEero oO0mero oOpa3oBaHus Ha
yrayO0aEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOon€HHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coaepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIIOJIb30BaHA YUUTENSIMU (DU3UKHU SISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUHUTENEH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K MpenoAaBaHui0 (U3UKH HAa YriayOJEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOHMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coaep:kaHus MPorpaMMsbl 1Mo (PU3MKe JOJKHO OBITh MOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIECUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiTyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckol teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozeneil. Macca u  pasmepbl Mosekya (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre Tporiecca YCTAHOBJIICHUSI TEIUIOBOTO PABHOBECUSI TPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSBICHUS. JJEKTpUuueckui 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMEpHO 3apspkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMUECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HHUTSAHOTO U TPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Hemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
peoMIICHUE, MONSIpU3anus, AMPpaKkius, UHTEpPepeHIus.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUJIMH BOJH IPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pa3zges 6. OcHOBBI clIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpenenenHue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOW MPUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU MPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



MPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJbTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha YpokKax (U3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaKJOTO YYaCTHMKAa KOMAHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 00pa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xoniy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW JHEpruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MpPYKUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbie pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€MM CO CKOPOCTBIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemaTth KayecTBEHHbIE 3ajjaud, TpeOyrollue NPUMEHEHHUs 3HaHUM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, A TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIlEe C HCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodhecCHOHANbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MePeXoIbl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51 | duszndecKuil IPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask MHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckre KoueOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
23 MexaHn4YeCKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOTHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Du3NYeCKu MPAKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydenuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘ICHPIH :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoThI pecypesI

®uszuka — pyHIaMeHTalbHas HayKa O 1

npupojie

Hayunblii MeTO O3HAHUS U METO/IbI 1

uccieoBaHus PU3NUECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1

AOGCo0THas M OTHOCUTENIbHAsS

HOTPEIIHOCTH U3MEpeHu pruznueckux 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Ponb u Mecto

¢bu3uKky B GOpMUPOBAHUU COBPEMEHHOU 1

HAy4YHOW KapTUHBI MHpPa, B TPAKTUYECKON

JEATEIBHOCTH JIIOJEH

Mexannueckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

nerxeHus. [Ipsimas u oOpaTHas 3a1aun

MEXAHUKHU

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAuHaT. Tpaekropusi.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO MaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBmxeHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYXHOCTH. YTJI0Bas U JMHEHHAsA
ckopocts. [lepuoa u yacrora.
L{eHTpOCTpEMHUTENILHOE U TIOJIHOE
yCKOpEeHHue

KonTpomnpHas pabota mo Teme
"Kuuemartuka"

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByromas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue Ten. Tpernitl 3akoH
Hrrotona

20 [Ipunnun cynepno3unuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HpioToHa
3aK0H BCEMHUPHOTO TATOTCHHUS.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHre HeOSCHBIX TEI M MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbI Keruiepa

24 Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHJIbI COTPOTUBIIEHUSI CPE/IBI

26 HaBnenue. 'mapocratnueckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIIOTHO TBEPJIOE TEIO.

27 [TocTymarenbHOE U BpaIliaTeabHOE
JIBIKEHUE TBEPJIOTO Tella

98 MOMEHT CUJIBI OTHOCUTEILHO OCH
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBECUS

30

31

Pemenue 3amau

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

32

HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
MarepualbHbIX Touek. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbsc cusbl 1 M13MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

34

35

MoMeHT uMITyJibca MaTepUaIbHOW TOUKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIbL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHNUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHUJI C




W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM SHEpIruun

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHeHnue bepHyum U1 uacaIbHON
KUJIKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddys3usa. bpoyHOBCKOE IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TerioBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomroTHas TeMriepaTypa. 3aKoH
HanproHna

50 H3omnporeccsl B UACAIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHeHue MKT

Pentenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW dHEpPrueu nocTynaTeabHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

55

56

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota nmo Teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBui uist T/ cucremel.
BremHue 1 BHyTpeHHHE TapaMeTpBbl.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHMS BEJIUMYMH, OIMCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.

Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeanbLHOTO ra3a B
TepMO)II/IHaMI/IKe. YC.]'IOBI/IH HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SJHEPrUu
Bripaxenue a1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Brrancnenue paboThl o rpaduky mporecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun TJI cucremsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

66

67

68

Pacuér konmyecTBa TEIUIOTHI IIPH
TerIonepeaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl
U3MEHEHUS BHyTpeHHEHN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh MPUPOTHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AECTBHS TEIJIOBBIX MAIIWH.
KII

MaxkcumanbsHoe 3HaueHue KITM, I{uxn




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX aBUrareincii. TermioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe bl

74

75

76

Pemenue 3amau

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbie ManuHbI"

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeIuioTa
napooOpa3zoBaHus

78

HacpliieHHbIe 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

Bnaxxnocts Bo3nyxa. AOconoTHAs U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTauM3anus. Y geiabHas




TeruioTa riasienus. CyOnumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmariuii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHOcTHOE HaTsKEeHHE. KanmisspHabie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTBIO KUJAKOCTH. Dopmynia
Jlannaca

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXOIbI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHus BenecTBa. @a3zoBbie mepexoan”

DJneKTpu3anus Tel U €€ MpOosIBICHUS.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJyITPOBOJHUKHI

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

BzaumoperictBue 3apsiioB. Toueunbie
3apsanbl. 3akoH Kymona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
96 [TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe

JIIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATUYCCKOTO
97 moJyist. Pa3HOCTh IMOTEHIINAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEpTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaNPSKEHHOCTHU OJISL M Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CynepIIO3ULIUH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU chepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OyIIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10J1€




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 OHeprus 3apsKEHHOr0 KOHJEHCcAaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUYECKOM T0JIe

112 Pemrenue 3amau

113 O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

114 KonTpomnpHas padboTa mo Teme
"JnexkTpuueckoe mose"
Cuia Toka. [IocTosIHHBIN TOK. Y CI1OBHS

115 CYULIECTBOBAHUS MOCTOSIHHOTO
AIEKTPUIYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 y9acTKa HEeTH.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JJIMHBI U TIJIOIIA N
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, MapaIeIbHOE,

CMCHIAHHOC COCANHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenne 3amau 1

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 1
HCTOYHHKA TOKa

128 3akon OMa A1 OJTHOM (3aMKHYTOI) 1
AJICKTPUUCCKOM TN

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenue 3amau no teme "IlocToAHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTosHHBIN 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTEMaTU3aLMS 3HAHUI 110 1

teMme "[loCcTOsIHHBIN 31eKTpUuuecKuid ToK"




138

KonTtponbHast pabora o Teme
"IlocTOSIHHBIN ANEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IpOBOJUMOCTD Pa3InYHbBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJLIaX. 1
CBepxnpoBOUMOCTb

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIIN3a

DJIeKTpUUYECKUil TOK B razax. [lnmazma 1

142

143

DJIEKTPUIECKUH TOK B BaKyyMe.
BakyymHbie mpuGopsI

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOJAHUKAX

144

145

[omynpoBoAHUKOBBIE TIPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"M3mMepeHune cuiibl TOKA U HAINIPSIKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U MU(POBHIX N3MEPUTEIHEHBIX
npuOopoB" unn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO JIBMKEHUS C
LIEJIbIO OIIPENIEIICHNs MTHOBEHHOMN
ckopoctH"

147

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu 1
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"3mMepenune yCKOpeHHsi CBOOOIHOTO
najgenus” win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa TI0 OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCThIO" MiIH
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IpY ABMKEHUH OpycKa M0 HaKJIOHHON
mwiockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUs Opycka
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Du3HYeCKU IPAKTUKYM I10 TEME
"HccnenqoBaHue 3aBUCHMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKHUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "V3ydeHne NBUKEHUs CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTII0BOr0 KO3 uiimenTa
3aucuMocT FTp(N)" mnmm "UccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
Tpenust" win "M3yuenue nBUKEHUs Ipy3a
Ha BaJly C TpeHHEM"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3ydenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpaKTUKYM 10 TeMe
"N3mMepeHune uMIyibca Tena mno
TopMo3HOMY ITyTH" 1in "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TSru" unm "CpaBHeHUe
WU3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" ninu "HccnenoBanue coxpaHEHUs
MMITYJIbCA TIPU YIIPYTOM B3aUMOJIEHCTBUN"
w "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO TIpoLecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)” unu "H3yuenue
M30X0pHOoro npouecca" win "U3yuyenue




n3o00apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TenI0EMKOCTU" U
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "HMcciaenoBanue
aguadatHoro nporecca” wim "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJICKYJIIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPbI KUTICHUS
JKAOKOCTER"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHou
TEIJIOTHI IJ1aBiIeHUs Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX APOB' WU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIlEHKa MacChl MapoB B
nomenieHnn". 3mepenue kodgpuirenta

MMOBEPXHOCTHOT'O HATSAXKCHUA

158

159

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaGmtoienre npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nydeHus ceeroauona” unu "Nzydyenue
MPOTEKAHUA TOKA B LIETH, COJEPKAIIEH
KoHAeHcarop" wimn "Pacnpenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

®u3NYeCcKuil TPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHUS
pesuctopoB” win "M3MepeHue yieabHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" HIIH
"WccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTponausa’ wim
"M3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanne 3aBUCUMOCTHU
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU auoaa"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Kunemartuka"

PeseprubIil ypok. O60011eHNE U

CHUCTeMaTH3allMsl 3HaHUH 10 TEME
"Ilmaamuka"

163

PeseprubIil ypok. O60011eHNE U
cucreMarusanusa 3Hagui mo teme "CraTtuka
TBep0ro Tena'

164

165

166

PeseprubIil ypok. O60011eHNE U
CHUCTEMaTH3aIus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHUs B MeXaHUKe"

PesepBHslit ypok. O0001IeHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

PesepBHsiit ypok. O0001IeHuE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe




"Tepmonunamuka. TennoBbie MalTuHbI"

167

168

169

PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"JnexkTpuueckoe mose"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHNE U
cucTeMarusanys 3HaHui mo reme "Toku B
pa3JIMYHbBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoka Bceero Kontpoabueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThbI padoTbI pecypen
BzaumoneiicTBre MOCTOSSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYNEepHO3UIIMH MarHUTHBIX MoJied. JIunun 1
MarHUTHON MHIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpoUu3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenune 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEMIECTBE. 1
deppoMarHeTHKH, 1mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHHE IEKTPOMArHUTHOW WHTYKITHH.
[ToTok BekTOpa MarHUTHOW MHTyKIIUH

16 OC unayKImn

17 3aK0H JIEKTPOMArHUTHON MHIYKITIH
®dapajes

18 Buxpesoe anexrpudeckoe noiue. Toku @yko

19 O/J1C MHAYKIMH B IBHKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHocTh. KaTylika MHAYKTUBHOCTH
B IIEIIH ITIOCTOSHHOI'O TOKA

93 SBnenue camounaykimu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DneKkTpoauHaMuka”

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMUYECKOE

OIHCaHue KOJIeOATENbHBIX IBUKEHUMN




DHepreTuyeckoe onucanue. BeiBoj
JIUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJie0aHUM U3 UX SHEPTreTHUYECKOTro U
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Awmmuntyna u (aza konebanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOaHMI TIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konedanus. BeiHyX/1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepennus "MexaHuyeckue
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Mexanndeckue Konedanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBs3b aMIUTUTYABI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarIue 3IeKTPOMarHuTHbIS

41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardiuTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIENIU [IEPEMEHHOT0 TOKa

43 Karymika WHIyKTUBHOCTH B IIENTU
MIEPEMEHHOTO TOKa

44 3akon Oma 1Sl 2JICKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoicTBO, Nepenaya u MoTpedIeHne
AEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 atekTpo3Heprun. KynbTypa ucnoiap30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o011eHne U cucTeMaTu3alys 3HaHU| 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnueckre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEPUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. lllymoBoe

3arpsI3HEHUE OKPYIKAOIIEH CPEbI




S7

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/IsnyquI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

HpI/IHIII/IHI)I pPaaruoCBA3U U TCIICBUACHUA.
Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

KoHnTtposbHas padora mo teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHEeHHs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUSI.
[TonHOe BHyTpeHHEE OTpaKEHHE.
[IpenenbHbIA yroa NoJHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon ydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIi cocTaB Oemoro cBera. Lpet




JInn3bl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenne n300paKeHNH B TNH3AX H UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1a4 Ha mocTpoeHue

71 HN300paKeHHH, IMTOTy4aeMbIX C TOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius ceera

o KorepenTHble HCTOYHUKH. Y CIOBUSA
HAOJTIOICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no teme «OnTHKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYJIbC PEISTHBHCTCKOM 1
YaCTHUILIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TIOKOSI

93 PaBHOBeCHOE TEMIIOBOE U3ITyUYEHUE 1

94 3akoH cMerieHus: Buna 1

95 ['unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITyJbC (OTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb! poTodddexra

08 VYpaBHenue DifHmTelHa 1 GoTodPdeKTa. 1
"Kpacnas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BosnHoBEIE cBOICTBA YacTHIL
Bounnsl e bpoitns. /lnvHa BoJIHBI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JIBUKYIIIEVCST YaCTULIBI




102

KopmyckynsipHO-BOIHOBOU TyaJIu3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOTHOIIICHHS HEOTIPEACIIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agaq

106 Pemenue pacuéTHbIX 3a1a4
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopiyckyJ1sipHO-BOJIHOBOI
qyanusm"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIUU
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE
CBETa

112 Jlazep
Hyxnonnas mozens sinpa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH pasnoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIONIETO H3TydeHHs. Briusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbBIX YacTull. OyHIaMEeHTAIbHbIC
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-rimtooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bug 38€3aH0T0 HEOa. Co3Be3nus, ApKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajibHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buytpennee crpoenue 38€31. COBpeMEHHbBIE
MPEJCTABICHUS O TPOUCXOXKICHUHN U
sporonun CoJiHIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3N

126

Muteunsiii [Iyte — Hamma [Manaktuka. Turbl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyyeHue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIJIN
"UccnemoBaHue CBOMCTB
deppomarneTukoB" unu "Hccnenosanue
JENCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa” ninum "M3ydenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
nin "OnpeneneHne MarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3NYeCKuil TPAKTUKYM I10 TEME
"HccnenoBanue sBIeHUs




AIIEKTPOMArHUTHON MHIYKIUU'" WIIN
"OnpeneseHne HHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHNH HUTSHOTO U TPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasiTHUKE"

dusnueckuil NpaKTUKYM 10 TeMe
"HccnenoBanue NEpEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ min
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOM BOJIHBI"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue nokasaTesis IpeJoMICHUs
crexya" win "llonydenue n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenue nudpakuuu, uHTEpHEepeHIHH
U HoJsipusanuu ceera'

141

DuU3nYeCcKui MPaKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue noctosHHoM [ lnanka Ha
OCHOBe uccieoBanus Gorodpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa Win
"N3yueHune moraomeHus: 6eTa-4yacTuil
amomMuHuem"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HabaromeHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JIs




146

147

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIAPHUs U SIPKUE
3BE31b6l" win "HaOmroaeHus B TEIECKONI
JlyHbl, TI1aHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIeSTEeIIbHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alIHs 3HAHUM.
Ponb 1 MecTo pu3MKM ¥ ACTPOHOMHH B
COBPEMEHHOM Hay4YHOI KapTHHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTAaBICHUN O IPUPOIe

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAoro rena"




153

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHbI COXpaHECHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O000111eHNEe U cUCTEMATH3All 3HAHUH 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
teMe "Dnekrpuyeckoe nose"

158

159

O0600mIeHne U cUCTeMAaTH3aIMsl 3HAHUH 110
teMme "[1oCTOsHHBIN 21eKTpUYecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TeMe "TOKM B pa3InyHbIX cpenax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHNE U
cHCTEMaTH3alus 3HAaHUH 110 TEME
"JJIeKTpOMarHuTHasE MHIYKIUS"

PesepBHslit ypok. O0001IeHHE U
cUCTEeMaTH3allHs 3HAHU 10 TeMe
"Mexanudeckue KoaeoaHus"

PesepBHrlit ypok. O0001IeHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600mIcHNE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O000mICHNE U

cucreMaru3anys 3Hanui mo reme "Onruka'

166

167

168

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanusa 3Haguii 1o reme "OCHOBBI

CTO"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOIHOBOU Jyayn3m"

PesepBusiit ypok. O6o0mieHue u
cucreMaru3anus 3Haguii mo treMe "dusuka
aroma"

169

Peseprubiit ypok. O60011eHNE U
cucTeMaru3alus 3HaHuii 1o reme "duzuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"OnemMeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. YueOnuk. I'.S Msikumes, b.b. byxosues., H.H. Cotckuit @uznka 10
(yrny6nennsiii ypoBeHb) M.: [IpocBemienue
2. Yuebnuk. I'.5l Msaxumes, b.b. Byxosues., B.M. Uapyrun ®u3uka 11

(yrmyonenssiii ypoBeHb) M.: IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.A.I1. PermkeBuu COoopHuk 3aaa4 o ¢pusuke 10-11, M: Ipoda, 2006 ©

2. N.JI.Kacatkuna «®u3uka MaTeHcuBHas noaroroska Kk EI'9, PoctoB-Ha JloHy:
®enukc, 2017T..

3. M.IO. lemunioBa u np. «A cnam EI'D! EI'D duszuka» M: Ilpocsemienue, 2019
4. MLIO. lemupoBa u ap. «@usuka EI'D 1000 3agau», M: [Ipocsemienue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Oo0pa3zoBatenbHbii moptan «Pemry EI'9» http://reshuege.ru

®denepanbHBI HHCTHTYT MeAarornueckux n3mepenuit http://fipi.ru
Buptyanshsiii penetutop 1o gusuke. BupTyanbHblil TPEHUHT pa3InyHOTO
YPOBHSI CJIIOKHOCTH 110 BCEM acreKTam U3y4yeHHUs! (U3MKH B CpeIHEN IIKOJIE.

http://vschool.km.ru/repetitor.asp?subj=94

Hayxka u Texnuka: anextponHas oubnaunoreka. [londopka HayqYHO-IIOMYJISIPHBIX

nmyOukaruii. http://www.n-t.org/

denepanbHbIE TECTHI 10 MEXAHUKE. TeCThl IO KUHEMATUKE, TUHAMUKE U CTAaTUKE.
Kaxnprit Tect coctout u3 40 Bonpocos. [IpemycMoTpeHs! Tpu pexkuma paboThl ¢
HUMU: 03HAaKOMJICHHE, CAMOKOHTPOJIb M O0yUYeHHE.

http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Physics



http://reshuege.ru/
http://fipi.ru/
http://vschool.km.ru/repetitor.asp?subj=94
http://www.n-t.org/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

AKTHBHas (pU3MKa: IPOrpaMMHOE 0OecTieueHUE ISl TOAEPKKU U3yUEHUS
IIKOJILHOTO Kypca ¢pu3uku. CBeneHus o pa3paboTKax U UX NMpeAHa3HAUYCHUU:
¢dbopMUpOBaHNE OCHOBHBIX OHATUN, YMEHUN 1 HABBIKOB PEILICHUS POCTEUIIINX
3a7a4 10 (PU3UKE U aKTUBHOT'O MCIIOJIB30BAHMS UX B PA3JIMYHBIX CUTYALIHAX.
[Ipencrasneno 6osee 6000 BapraHTOB 3a/laHUI-CUTyallUl, KOTOPbHIE MOKHO
UCIIOJIb30BaTh Ha YPOKE B BHJI€ HEOOIBIINX KOMITBIOTEPHBIX ()ParMeHTOB.

http://www.cacedu.unibel.by/partner/bspu /

NHTEpakTUBHBIN KaJIbKYJIATOP U3MEpeHUN. [lepeBos pa3nuyHbIX €IMHHALL
U3MEPEHMS U3 OJJHOW CUCTEMBI B ApYyTyio. Bec 1 Mmacca, 00beM U BMECTUMOCTb,
JUIMHA U PacCTOsIHUE, IIIOIIAlb, CKOPOCTb, 1aBJIICHUE, TEMIIEpATypa, YIoBas
Mepa, BpeMsl, SHEPIHs U padoTa, MOIIHOCTh, KOMITBIOTEPHBIE €AMHUIIBI.

http://www.convert-me.com/ru

I"azera “l1 centsa0ps”: marepuansl o gusuke. [logdopka mydmkauii o
npenojiaBaHuio GU3KNKM B mikose. Apxus ¢ 1997 r.

http://archive.lseptember.ru/fiz/

Karanor ccbuiok Ha pecypcbl 1o pu3uKe
DHUUKIIONE U, ONOINOTEKH, METOAUKH MPOBEICHUS YPOKOB, TECTUPOBAHUE,
CMMU, yueOHbIe TUIaHbl, By3bl, HAYYHbIE OpTraHU3ALMHU, KOHPEPEHIIUH U Jp.

http://www.ivanovo.ac.ru/phys

Crangapt ¢uszndeckoro oopa3zoBanus B cpeaueit mkoje. O030p MIKOIbHBIX
porpamMM M Y4eOHUKOB. MaTepuaiisl o (GU3UKe U METOAMKE TIPETIOIaBaHUs JIJIs
yuuTenen. JK3aMeHAIIMOHHBIE BOTIPOCHI, KOHCIICKTBI, TECTHI JIJISl YUaAITXCS.
Pacniucanue paboTsl MeTouueckoro kabunera. HoBoctu Hayku.

http://www.edu.delfa.net/

becmuiatapie oOy4aroriye mporpaMMbl 1o usrke. 3HAKOMCTBO ¢ 15
00yJaroIMMH POTrpaMMaMHy 10 Pa3InIHBIM pa3aenaM QU3NKH.

http://www.history.ru/freeph.htm/

VYuurento ¢pusuku. [Iporpammsl 1 ydeOHUKH, JOKYMEHTBI, CTAaHIAPTHI,

TpC6OBaHI/IH K BBIITYCKHHUKY IIKOJIbI, MAaTECPpHUAJIbI K OK3aMCHAM, OUJICTHI


http://www.cacedu.unibel.by/partner/bspu%20/
http://www.convert-me.com/ru
http://archive.1september.ru/fiz/
http://www.ivanovo.ac.ru/phys
http://www.edu.delfa.net/
http://www.history.ru/freeph.htm/

BBIITYCKHOI'O 9K3daMCHA, pCKOMCHAAIINH 110 ITPOBCACHUIO 9K3aMCHOB, MAaTCPpHUAJIbI K

ypoky. http://www.edu.delfa.net:8101/teacher/teacher.html

AHumanun GU3NYECKUX MpoLeccoB. TpexMepHbIE aHUMALIUU U BU3yaJIU3alluu
1o (puU3MKe, COMPOBOXKAAIOTCA TEOPETUIECKUMH O0BSICHEHUSIMU.

http://physics.nad.ru/

AHnManuu PU3NYECKUX TMPOIECCOB: MEXaHWKA. AHUMAIIHMH 10 yTITyOJIeHHOMY

Kypcy Mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

Pa3zpabotku pupmsel "®duszukon". "@uznka B kapTuHkax", "OTKpeiTas pusuka" u
"OtkpbiTas MaTeMaTuka'". Y J00HBI Kak IEMOHCTPAIlMOHHbIE TTporpaMmsbl. [1o
HEKOTOPBIM pa3zesiaM MOKHO IPOBOJUTH KOMITbIOTEPHBIE JTa00paTOpHbIE
paboOTHI.

http://www.scph.mipt.ru/

DJNeKTPOHHBIN yueOHUK no pusnke 7-9 k. [To HEKOTOPBIM pa3ziesiaMm UMEIOTCS

nuddepeHImpoBaHHbIC 3a1a49u, JabopaTtopHble padoThl. http://Kiv.sovtest.ru/

I"azera «1 cenTsa6psi»: marepuans o ¢usuke. [londopka mybnukaiuii mo
npenojiaBaHuio GU3KNKM B 1ikose. Apxus ¢ 1997 r.

http://archive.lseptember.ru/fiz

Knaccuas ¢puzuka (DOP).http://class-fizika.narod.ru


http://www.edu.delfa.net:8101/teacher/teacher.html
http://physics.nad.ru/
http://physics.nad.ru/Physics/Cyrillic/mech.htm
http://www.scph.mipt.ru/
http://kiv.sovtest.ru/
http://archive.1september.ru/fiz

