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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHUE YCIOBUU IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENMAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 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
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 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
(GU3MKM BHOCUT OCHOBHOM BKJaJd 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
INPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. 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 CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
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
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE 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 Pa3BUTHUS YMEHUM NPOEKTHO-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 CIEHHUATBLHOCTAM (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 MNPOEKIUU 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.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
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 TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
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 MEXAHHMYECKOW SHEPIUH.

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 MONEKYNAPHO-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-KMHETUYECKOW 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 CPEIHEM
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
mpoiiecca Ha pV-auarpamme.

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
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS 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 HOBEPXHOCTHOTO HATSXKEHHUSL.

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 €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa 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 Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [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 D]1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[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.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
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.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- U AMaMarHEeTUKH.



TexHuyecknue YCTpOHCTBA M TEXHOJOTUYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-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 DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
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 Konebanus.

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, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHa, TeraedoH, 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,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

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 CBETA. AOCOIIOTHBIN MMOKA3aTENb
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.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

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.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
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
pa3Mmepbl 00JacTH JIOKAJIM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
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 TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

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.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM 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-TritooHHas MOJENb apPOHOB.

®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 noriomuieHus 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 U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
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 IPUPOIE.

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 IHArHOCTUKAa 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 PE3YJIbTATbI

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 HOPMbI 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 ucciiegoBarejbcKue 1eHCTBUA:

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



BJaJIeTh  HaBBIKAMU  Y4€OHO-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 OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  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 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA 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

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS 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.



[MTPEAMETHBIE PE3VYJIbTATHI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUN:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIAPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (PU3HUYECKOM TEOPHH B
(opMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLECCOB (SBJICHUI): HHEpLUMaJIbHAas CcHUCTEMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJICIIN ra3a, KUJKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akoHbl HplOTOHa, mpuHOMI ~ OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAHUYECKOM
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
yCJIOBHSI pAaBHOBECHS TBEPAOrO Tela), MPU HSTOM HCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, yKa3bIBaTh yCIJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMIYJIbCA H
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe monoxeHuss MKT u 3aKkoHBI MOJNEKYJSIpHOH (U3HKH U
TEPMOJUMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE



MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH yYpaBHeHUs MeHneneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3JIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apajes i 31€KTpoIun3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOIb3Yysl BEIUYMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEprusi B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJII0THAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHLIHA 3JIEKTPOCTATUUYECKOro IO,
pPa3HOCTh  MOTEHIMAJOB,  JJEKTPOABIKYINAs CHJIa, CHIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJIICHUIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEHUE, MudPy3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAllPaBI€HHOCTh
TEIIONEpENaut, NICKTPU3ALUs TeJl, SKBUIIOTEHINAIBHOCTh ITOBEPXHOCTH
3apSKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATh PE3YyJbTaThl IOJYyYEHHOU



3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BHUAEC TpaQUKOB C Y4ETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3yJIbTaThl U J€laTh BBIBOJ O CTaTyce MPEeIIOKEHHOM
TUIOTE3B;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIIEIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATh  (HOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUil NpH MCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOJIO0B
peuieHus 3a1a4, NPpoBOJUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANM3UPOBAaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHUM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJI€HUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJA POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
NeSATEeIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNPOILECcCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIECTBA;



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 MHPOPMALIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
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-MCCIIEIOBATENLCKUX 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 (DPU3UKO-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
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
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 sjaep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
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  y4deOHo-
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;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue 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 TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX 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(OpMaLNK, 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
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-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

Ne
n/n

HaumeHoBaHue pa3jiesioB U
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KoaunuyecTBO 4acosB

KoHTpoJibHbIE

Bcero
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IIpakTH4eckue
padoThI

Buani
AesATeIbHOCTH
00y4Jarouuxcs ¢
yuyeToM padouei
NPOrpamMMmbl
BOCIIUTAHUSA

Pazgen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI

1.1

HayuHp1il MeTO TO3HAHUS
IIPUPOJBI

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

Huanor o posiu u
MecTe (PU3UKH B
hopMupOBaHUHT
COBPEMEHHOTO
Hay4HOI'0
MHPOBO33PEHU,
HaIlpaBJICHHBIN HA
OCO3HaHUE
LIEHHOCTH HAay4YHOU
JESTEIBHOCTH

Uroro no pazgeny

Paznen 2. MEXAHUKA

2.1

Kunemaruka

10 1

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

becena o ponu
MaTeMaTHKHU B
OTNUCAHHUU
(bU3UIECKUX
MIPOIIECCOB, 00
ACTETUKE HAYYHOTO



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

TBOPUYECTBA

2.2

23

Jmnamuka

Craruka TBEpIOTO TEa

10

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7

JIMcKyccHst 0 poJu
(GU3MKN B pa3BUTUU
COBPEMEHHOM
TEeXHHKH,
HarpaBJIeHHas Ha
dhopmupoBaHue
[IEHHOCTHOTO
OTHOIICHHS K
JOCTHIKECHUSIM
POCCHUICKHX
WH)KEHEPOB U
KOHCTPYKTOPOB

Berpeua co
CTYJIEHTaMH
CTPOUTEIBHBIX
CIIELMAIIBHOCTEN C
LENbI0
03HAKOMJICHUS
o0yJaromuxcs ¢
npodeccueit
CTPOUTENS

24

3aKOHEI COXpaHCHUA B
MCXAaHUKE

10

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

Kondepenuus o
JIOCTYDKCHHSX
POCCUICKON
KOCMHUYECKOH
OTPACIIH C LIENBIO
pa3BUTHS UHTEpECa
K pa3JIuyHbIM



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Hroro no pazgeny 35

chepam
npoeCCHOHATLHON
JeSITeIbHOCTH,
CBSI3aHHBIM C
buszukoi n
TEXHUKOU

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHoBBI
3.1 MOJIEKYJISIPHOKUHETUYECKOU 15 1
TEOPHUH

bubmuorexa [JOK

https://m.edsoo.ru/f16b68d7

OKcKypcus Ha
ANEKTPOCTAHIIUIO
TI'K-2 ¢ uenbio
O3HAKOMJICHUS C
YPOBHEM Pa3BUTHUS
POCCUICKON
SHEPreTUKU U
3HAKOMCTBA C
npodeccusiMu 3Toi

cepsl

39 Tepmonunamuka. TeroBeie 20 1

MalllnHbI

bu6mmorexa [IOK

https://m.edsoo.ru/f16b68d7

Kondepenmms
«DKOJIOTHYECKHUE
ACIIEKTHI
HCIIOIL30BaHUS
TEIJIOBBIX
JIBUTATEJICH,
HalpaBJIEHHAs Ha
¢dbopmupoBaHue
9KOJIOTHYECKOM
KYJBTYPBI



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

3.3

ArperatHbie COCTOSIHUSI
BeniecTBa. Pa3zoBbIe MEPEXOIbI

Hroro no pazneny

14

49

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

o0yJaronmxcs,
OCO3HaHHE
r100a7aBLHOTO
XapakTepa
9KOJIOTHYECKHX
mpoosem

Bupryanbnas
AKCKYpCHS Ha
UepenoBeukuii
MeTaJLTyprudecKui
KOMOHWHAT
Cesepcraib ¢
LENbI0
03HAKOMJICHHUSI C
YPOBHEM Pa3BUTHUS
POCCUICKOHN
METAJLTypPTUH U
TOpHOI00BIBAIOIIIEH
oTpaciu u
3HAKOMCTBA C
npodeccusiMu 3Toi

cepbl

Paznen 4. JIEKTPOJANHAMUKA

4.1

DIIEKTPUUYECKOE MOJIe

24

bubmuorexa [JOK

https://m.edsoo.ru/f16b68d7

becena 06
OTKPBITHSIX
POCCHUICKHX
YYEeHBIX B 00J1aCTH



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

4.2

43

[ToCTOSTHHBIN 3JIEKTPUYECKUI
TOK

Toxu B pa3IMuHbBIX Cpeaax

Hroro no pazaeny

24

54

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK

https://m.edsoo.ru/f16b68d7

ANEKTPOCTATUKH,
HarpaBJICHHAs Ha
dhopmupoBaHue
[IEHHOCTHOTO
OTHOIIICHHS K
JOCTUKEHUSIM
POCCUICKHX
YYEHBIX

['pynmoseie
MIPOEKTHI
«Poccuiickue
UHKEHEPHI-
ANEKTPOTEXHUKNY,
HaIpaBJIEHHbIEC HA
dhopmupoBaHHe
LIEHHOCTHOT' O
OTHOILIEHUS K
JOCTUKEHUAM
POCCUICKON HayKH
Y UHXXEHEPHOM
MBICIIH.

becena o passutun
COBPEMEHHOU
JJIIEKTPOHUKHU U
ponu B HEM
POCCHUICKHX
YYEHBIX



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Pasnea 5. PU3HUYECKHAN MPAKTUKYM

5.1 ®u3nyeckuil NpakTUKyM

Hroro no pazneny

PesepBHOE Bpems

16

16

10

16

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

[IpoBenenue pabot
¢bu3nveckoro
MIPAKTUKyMa C
[ETBbI0 PA3BUTHS
HCCIIeIOBATEIECKUX
HaBBIKOB
oOydJaronmxcs,
YMEHHUs padoTaTh B
KOMaH/1e

O06006111EH1E U
CHCTEMAaTHU3aLH
3HAHUU 110 TEMaM
Kypca B hopme
MUHU-TIPOCKTOB I10
pa3zpaboTke
OTIOPHBIX
KOHCIIEKTOB TEM

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

170

16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

n/n

Pasne

HaumeHoBaHue pa3jieioB u
TeM MPOrpaMMbl

a 1. JJIEKTPOJJUHAMUKA

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)

o0pa3oBaTe/ibHbIE

pecypchl

Buani
AeATeJLHOCTH
00y4Jarouuxcs ¢
y4eToM padoueit
NPOrpamMMbl
BOCIIHUTAHMS

1.1

MaruuTtHoe 1oJe

14

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1

becena o
POCCHUICKHX
YYEHBIX,
paboTarmuX Ha
BAK (bonbuiom
aJIpOHHOM
KoJutaitiepe), o
penraeMbIX MU
3aJ1avax,
HaIpaBJICHHAs Ha
MOHNUMAaHHe
MO3HABAEMOCTHU
MHUpa U
O3HAKOMIICHUH C
BKJIAJIOM B 3TOT
porecc
POCCUICKHX
VYCHBIX, HAIlIAX
COBPEMEHHUKOB

1.2

DneKTpoMarHuTHas

13 1

bu6mmoreka [IOK

I'pynmoBeie



https://m.edsoo.ru/39859ef1

WHIYKIUA

https://m.edsoo0.ru/39859¢f1

MIPOEKTHI
«Poccuiickue
HHXCHEPHI-
ANEKTPOTEXHUKWY,
HaInpaBJICHHBIEC HA
¢dbopmupoBanue
LIEHHOCTHOTO
OTHOILEHUS K
TOCTHKEHUSIM
POCCUICKON HAayKH
Y UHXXEHEPHOM
MBICITH

Hroro no pazneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

27

2.1

MexaHn4ecKHe KoJIeOaHus

10

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

Ypok-
KOH(EpeHIIHs
«Mexannueckue
KojeOaHus B
MY3bIKaIbHBIX
HHCTPYMEHTaX»,
HaIpaBJICHHBIN Ha
¢dbopMupoBaHue
ACTETUYECKOTO
OTHOIIEHUS K
MHUDPY, K HAyYHOMY
TBOPYECTBY

2.2

DNeKTpOMarHUTHBIC
Kose0aHus

15

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

Jluckyccus o reme
«IKOJIOTHUECKHE



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

PUCKH TIpH
MIPOU3BOJICTBE
AJIEKTPOIHEPTUNY,
HarpaBJIeHHAs Ha
dhopmupoBaHue
3KOJIOTUYECKOM
KYJbTYPBI,
OCO3HaHUE
J100aJIbHOTO
Xapakrepa
PpoOJIEMBI
HEPIreTUYECKOTO
royioja

23

Mexannueckue u

OJICKTPOMAarHuTHBIC BOJIHBI

10

bu6mmoreka [JOK

https://m.edso00.ru/39859¢f1

becena 00
YHHUBEPCAIbHOCTH
YpaBHEHUH,
OIHCHIBAIOLINX
pas3nuyHbIe
KosiebaTenbHbIe
MIPOIIECCHI, O
BaXHOCTH
MaTeMaTHKHU B
¢busuke u ee
Kpacorte,
HarpaBJIeHHas Ha
¢dbopmupoBaHue
3CTETUYECKOTO
OTHOIIECHHS K
¢buznke



https://m.edsoo.ru/39859ef1

2.4 Onruka

25

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

DKcKypcus Ha
Bomnoroackuit
OIITHKO-
MEXaHUYECKUH
3aBOJI C IEIbIO
O03HAKOMJICHMUS C
YPOBHEM Pa3BUTHUS
POCCUICKON
ONTHYECKOM
OTpaciu u
3HAaKOMCTBA C
npodeccusiMu dToi

chepsl

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

60

3.1 Ocuoser CTO

bu6nmoreka [IOK
https://m.eds00.ru/39859¢f1

Jwuanor o 3HadueHUU
OTKPBITHS 3aKOHOB
CTO nns pasBuTus
pa3HbIX
HaIlpaBJICHUN
COBPEMEHHOU
¢bu3uku,
HaIlpaBJICHHBIN HA
dbopMupoBaHue y
oOydJaronuxcs
TOTOBHOCTH K
MOpaJIbHO-
JTUYECKOH OLICHKE
HCIIOJIb30BAaHUS



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hay4YHBIX
OCTYDKEHUN

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1

4.2

KopnyckynsipHo-BoIHOBOM
IyaJu3m

®duzuka aroma

15

bu6mmoreka [IOK

https://m.eds00.ru/39859¢f1

bu6mmoreka [IOK

https://m.edsoo.ru/39859f1

IIpencraBnenue
IIPE3EHTALMM O
ouorpadusx A.Tl.
Cronerosa u I1.H.
JleGenena,
HaIpaBJICHHOE Ha
dhopmupoBaHHe
[IEHHOCTHOT'O
OTHOIICHHS K
JOCTHKCHUSAM
POCCHUICKHX
YYEHBIX

Kondepenmus mo
teme «IIpumenenune
JIasepar,
HaIpaBJIeHHas Ha
O3HaKOMJIEHUE
00yJaronmxcs ¢
JOCTUKEHUSAMU
POCCUICKON
Ja3€pHON TEXHUKH.
Bupryanbnas
9KCKYpCHS B
YHUBEPCUTET



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

NTMO

4.3

®du3nka aTOMHOTO aapa u
QJICMCHTAPHbIX YaCTHUI]

bubmuorexa [JOK

https://m.eds00.ru/39859¢f1

Huckyccus o
npobiemax
peanuzanuu
YIPaBIIIEMOTO
TEPMOSIEPHOTO
CUHTE3a,
HaIpaBJICHHAs Ha
3aKpEIJICHHUE
MOpaJIbHO-
HPaBCTBEHHBIX
HOPM U LICHHOCTEH.
Bupryansnas
9KCKYpCHS B
KypuatoBckuii
UHCTUTYT, Ha
Tokamak. 1 B
OHin

Hroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHO

25
MHUU U ACTPOPU3UKHU

5.1

DJeMeHTHl aCTPOHOMUU U
acTpo(U3UKH

12

bu6mmorexa [IOK

https://m.eds00.ru/39859¢f1

Kondepenmms
«Hepemennsie
pOOIeMbI
aCTPOHOMHUIY,
HarpaBlieHHas Ha
¢dbopmupoBaHue
HAYYHOTO
MHUPOBO33PEHUS,



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny

12

COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
bus3ukw,
aACTPOHOMUU U
acTpo(hU3UKH

Pazgen 6. PUSHUECKHA MIPAKTUKYM

[TpoBenenue padot
(hU3UIECKOTO
MPaKTHKyMa C
LEJIBI0 Pa3BUTHS

bubmuorexa [JOK
6.1 O i 16 16
W3UYECKUN TPAKTUKYM https://m.cdsoo.r/39859f1 UCCIIEIOBATENECKUX
HAaBBIKOB
o0yJaronmxcs,
yMeHUs paboTaTh B
KOMaH/1e
Wroro no pazaeny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
O60061menHue u
CucremaTtuzanus u
CUCTEMAaTH3AIHS
0000111eHUE TPEIMETHOTO .
3HAHWUU IO TeMaM
COJIEp)KaHUS U OIBITA Bt - kypca B opme
7.1 JIeSITEILHOCTH, 15 nbmmorexa I1 yp p

pUOOPETEHHOTO TIpU
u3ydeHun Kypca ¢pusuku 10
— 11 xknaccoB

https://m.edsoo.ru/39859f1

MHHU-IIPOCKTOB I10
pa3paboTke
OIIOPHBIX
KOHCIIEKTOB TEM



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny

PesepBHOE Bpems

15

10

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1

O06001IeHNE U
CUCTEMaTH3aIUs
3HAHU 110 TEMaM
Kypca B hopme
MUHU-TIPOEKTOB I10
pa3paboTke
OIOPHBIX
KOHCIIEKTOB TEM

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

170

16



https://m.edsoo.ru/39859ef1

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

10.1

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHULIBl MPUMEHEHUS H3YUYEHHBIX (PU3NUYECKUX MOJEIEeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJO, UJCANIBHBIN I'a3; MOIEIN CTPOEHUS ra3oB, )KMIKOCTEN U TBEPABIX Tell,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

Pacnio3naBate ¢u3nveckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA M D3JEKTPOJMHAMMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOE JIBUKEHHE, CBOOOAHOE MAaJeHHE TeJl, MABHXKEHHE II0
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ten; AudQysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKJIEHHM), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJEHCAllUs, IJIaBJICHHEe, KpUCTAaJUIU3allMsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJIEHUS ra3a MIPHU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly TTapaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICHCTBUE 3apsAI0B

10.4

OnuceiBaTh MEXAHUYECKOE JBUKEHUE, UCIIONB3Ys (PU3NUYECKUE BEITHYUHBI:
KOOpJIMHATA, MYTh, MEPEMEIIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIa,
UMITYJIbC ~ TEJla, KWHETHWYECKas DHEprusi, IMOTCHIMaJIbHAs JHEPTus,
MexaHW4eckas paboTa, MeXaHWYeCKas MOIIHOCTh;, TIPH OMUCAHUU
MPAaBUIBHO TPAKTOBAaTh (DPM3MUYECKUN CMBICI HCTOIB3YEMBIX BEITUYHMH, UX
0003HaYCHHs] W EIWHUIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYIO BEIUYUHY C IPYTUMU BETMUYNHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCTIONB3Ys (PU3MYECKHE BEIMYUHBI: JaBJICHHE Tra3a, TeMIepaTrypa, CpeaHsis
KHHETHUYeCKast SHEpPrus Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpPEIHEKBaJIpaTUYHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KO3(QQHUIHMEHT MOJE3HOrO JEHCTBUSA
TEIJIOBOTO JABUTATENsl; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (U3MUYECKUN
CMBICT UCHOJB3YEMBIX BEIMYHUH, UX OOO3HAUECHUS U €IUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceIBaTh N3YUYCHHBIC QJICKTPHUYCCKUC CBOIICTBa BEIIIECTBa n
AJICKTPUYECKUE SIBJICHUS (IIPOIIECCHI), UCIIONB3YsT (PU3NUECKHE BETUYHHBI:




ANEKTPUUECKUN 3apsill, SJICKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHLIKAN, Pa3HOCTh MOTEHIIMAJIOB; TP ONMKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMyJIbl, CBA3BIBAIOIIME NAHHYIO (U3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

10.7

aQHAIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SIBJICHUS, UCTIONIB3YS (PU3NUECKUE
3aKOHbl M TMPUHIUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHUsS] MEXAaHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPHO3UIUU CWJI, NPUHIUI PaBHONPABUS
WHEPIUATBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
MEPBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHMS DSJIEKTPUUYECKOTO
3apsifa, 3akoH KyroHa; mpu 3TOM pasiuydarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTb  YCIOBUS HMX  0e3011acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHOMN YKU3HU

10.9

BBITIONHATE AKCHEPUMEHTHI 0 WCCIEAOBAHUI0 (DU3UYECKHX SIBJICHUA W
MIPOIIECCOB C MCITOJIb30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPECHHUI; TIPH 3TOM
dbopmynupoBath npobiemy (3aady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBisITh MpsIMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IPU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U HCMOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBath 3aBUCHMOCTH  MEXIY (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUH; TNpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaThb  pe3yjbTaTbl  IOJYyYEHHOM  3aBUCHUMOCTHU
¢u3nUecKux BETUYMH B BUjAE TaOiaMIl W TpauKoB, JenaTb BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHUs

10.12

Cobmromats paBmiia 6€301MacHOTO TPYAA MPH MPOBEICHUN UCCIICIOBAHHA B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM |
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1ab0paTopHOTrO 000PYA0BaAHUS

10.13

Pemates pacuérHble 3aMauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENBIO,
UCTIOJB3YS (PU3NYCCKUE 3aKOHBI M MTPUHIIMITBEI; HA OCHOBE aHAJIN3a YCIIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PH3UUIECKIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ peUIeHHs, MPOBOAUTH PacuéThl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHSI (PU3UIECKON BETHUNHBI

10.14

PemraTs Ka4E€CTBCHHBIC 3aJa4un: BBICTpAanNBaTh JJIOTHYCCKH




HENPOTUBOPEUMUBYIO ILENOYKY PpACCYKICHHM C OMNOPOM Ha H3YyUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  NIpuU  peuleHMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TONYJIIPHOU
UHpOpPMaLMK, MOJYYEHHOM U3 pa3IMyHbIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJy4yaeMyto HHPOPMALIUIO

10.16

[TpuBOANTE IPUMEPHI BKJIAZIAa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DU3NKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE TIPOLECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS TO (DU3MKE B MOBCETHEBHON KHU3HH
Ui obecriedeHrs: 0€30MacHOCTH TpU  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBaMH, JUI COXPAaHEHHs 3/I0pPOBBbS M COOIIOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

10.18

PaGorate B Tpymme c BBINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIIILI, PAallUOHATIBLHO PACIIPEACIIATh 00S3aHHOCTU U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIMSAX, aJEKBAaTHO
OLICHMBATh BKJaJ KaXJIOr0 U3 YYaCTHUKOB TpyNIbl B pEUICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KIIACC

Kon
NpoBepsIeMOro
pe3yabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MeCTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTH JIOJIEH, ILEIOCTHOCTh M
€AMHCTBO (PU3NUYECKOI KapTUHBI MHpa

11.2

Y4uuTeIBaTh TpaHUIBl HTPUMEHEHHS MW3YYEHHBIX (U3NYECKUX MOJeNe:
TOYEYHBIN DJJIEKTPUYECKUHN 3apsf, sIepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb AaTOMHOTO sJIpa MPH pelieHnH (PU3nuecKux 3aaad

11.3

PacniosnaBath (usndeckue sBiIeHUs (TPOLECChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (DM3HMKH: DJIEKTPHUECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS UHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJIE Ha MPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
JJIEKTPOMArHUTHBIC KOJIeOaHHsI u BOJIHBI, PSMOJIMHEHHOE
pacnpoCTpaHCHHE CBETa, OTPaKCHHE, MpEIOMIICHHE, HWHTepdepeHIws,
TU(PaKIus U MOJIIPU3AIlis CBETa, JUCIEPCUST CBETa, (POTOIICKTPUUCCKUI
apdekr (porodaddexT), cBETOBOE NaBieHHE, BOSHUKHOBCHHE JIMHEHYATOTO




CIICKTpa aroMa BOOOpOaa, C€CTCCTBCHHAA nu HCKYCCTBCHHAA
pPaaruOaKTUBHOCTD

11.4

OnucelBaTh M3y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: AIEKTPUUECKUH 3apsij, CUila TOKA, dJIEKTPUUYECKOE HANPSIKEHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moteHuuanos, JJIC, pabora
TOKAa, HWHAYKLIWS MarHuTHOro mnois, cuwia Awmmepa, cuna JlopeHia,
WHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO MOJIEH,
Nepuoj M 4acToTa KojiebaHW B KoyeOaTeJIbHOM KOHTYpE, 3apsii U cuia
TOKa B TPOLECCE TapMOHUYECKUX JJIEKTPOMATHUTHBIX KOJIEOaHUH,
(oKycHOE pacCTOSHHE M ONTHYECKas cuiaa JIMH3bl; I[PU ONUCAHUU
IPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003HaYeHHs] U EAMHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JTAHHYIO
(buU3NYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJICHHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacTOTa CBETa, SHEPrusi M MMIYJbC (OTOHA, MEPHOA IOoJIypacnaja,
SHEprus CBA3M AaTOMHBIX sj€p; NPU ONUCAHUU TNPABUIIBHO TPaKTOBATh
(Gu3nUecKuil CMBICI UCIIOJIb3YEMBIX BETMUMH, UX 0003HAUEHUS U €IUHULIBI;
yKa3blBaTh (HOPMyJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C
JpYTMMH BETMYMHAMMU, BBIUUCIISITh 3HAU€HNE (PU3NYECKON BETUUMHBI

11.6

AHanu3upoBath (GU3NYECKHUE MPOLIECCH U SIBICHHS, UCIIONb3Ys (PU3NUECKUE
3aKOHBl W NPUHOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U
NapajuIeJIbHOTO COEIMHEHUS IIPOBOIHUKOB, 3aK0oH [[xoyisa — Jlenna, 3akoH
JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS! CBETAa, YpaBHEHUE
OiHmTeiHa a  (oTtorddekra, 3aKOH COXpaHEHUS DSHEPIuu, 3aKOH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAHEHMs JIEKTPUYECKOIo 3apsijia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YKcCla, MOCTYNaThl bopa, 3aKOH pajgroOaKTHUBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpaXEHHWE M yClIoBHs  (rpaHHIbl,  00JacTh)
IPUMEHUMOCTH

11.7

OHpeI[eJ'IﬂTI) HarpaBJICHUEC  BCKTOpa HWHAYKIOHUU  MAardHuTHOI'O T10JI141
IMPOBOAHUKA C TOKOM, CHJIbL AMHCpa 1 CHJIbI HopeHua

11.8

CTpouTh W ONMHCHIBATH H300PAKEHHE, CO3/aBAEMOE IUIOCKHUM 3E€PKajIoM,
TOHKOM JTUH30U

11.9

Brimonaars OKCIICPUMCHTBI I1I0 HCCICAOBAHHUIO (1)I/ISI/I‘I€CKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBaTh podIeMy (3a1a4dy) ¥ THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYy/IOBaHUS, IPOBOJUTH OIBIT
U GOPMYIIHPOBATH BHIBOJIBI




11.10

OCYH_ICCTBJI}ITB MMpAMBIC U KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYMH,
npnu 35TOM BBI6I/IpaTB OIITHUMAJIBHEINA CHOCO0 HU3MCPCHUA W HCIIOJb30BATb
HN3BECTHBIC METOAbI OLICHKH HOFpGHIHOCTCfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEJIMYUH C HCIOJIB30BAHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3yabTaThl IOJyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE
TaOIuI U TpaUKOB, AETATh BBIBOABI [10 pe3yJIbTaTaM HCCIeI0BaHUs

11.12

Cobmronats mpaBuia 0€301MacHOTO TPyAa MPH MPOBEJACHUN UCCIICAOBAHHH B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
NPOCKTHOH JEATEIBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPONCTB U
1ab60paToOpHOro 000pyA0BaHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHOM (DU3MUYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IPUHIMIIBI; HA OCHOBC aHa/IM3a YCJIIOBHUA
3a7jaud BBIOMpaTh (U3UYECKYIO MOJEIb, BBIACIATh (GU3NUECKUE BEINUMHBI
u (opMynbl, HeoOXoauMble A €€ pelleHHs, MPOBOJAUTH pPacd€Thl U
OLIEHUBATh PEAIbHOCTh M0JIyY€HHOI'O 3HAaUeHUs (PU3MUECKON BETTMUMHBI

11.14

Pemate Ka4C€CTBCHHBIC 3aJa4uu: BBICTPpAanBaTh JIOTUYCCKH
HCIIPOTHUBOPCUUBYIO IICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILIGCKI/I€ SABJICHUA

11.15

Hcnonp3oBarh  mpu  pemieHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WHQOpPMAIMOHHBIE  TEXHOJIOTMH  JUIi  TIOMCKA, CTPYKTYPHPOBaHMUSI,
UHTEpPIpPETAllMM U TPEACTaBICHUS Y4eOHOH U HAYYHO-TIOMYISIPHOU
uH(pOpMaIlMK, TONYYEHHONH W3 pa3IMYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMAIIHIO

11.16

OOBSCHATh TPUHIHUINBI JIEUCTBHS MAIIWH, TPUOOPOB U TEXHUUYECKHX
YCTPOWCTB; pa3auyarh yCIOBUS WX 0O€30MaCHOTO HCIOJIb30BaHUS B
MTOBCETHEBHOW KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHHE IPOIECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAaHEHHs 3/JI0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOLIEH cpene

11.19

PaGoraTte B TpyIme C BBINOJHEHUEM pA3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAILHO PACIPEISIIATh 00SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIWsIX, aJeKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYMIBI B peEIICHHUE
paccMaTpuBaeMoii MpoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
pa3aeia

Koa nposepsiemoro

JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3UNKA U

METO/Ibl HAYYHOI'O IIO3HAHUA

1.1

®usuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHUS OKpY»Karoero Mupa. Ponb akciepumenTa
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABI.
DKCIepuMEHT B (pU3uKe

1.2

MonenupoBanue bu3nYecKux  SBICHUH U
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBl M TEOpUM. ['paHULBI MPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MexaHuuyeckoro gABwxkeHus. Cucrema OTcuérta.
Tpaexropus

[lepemenienne, CKOpoCTh (CpeAHsisi  CKOPOCTH,
MT'HOBEHHAsl CKOPOCTh) i YCKOPEHUE MaTepHaIbHOM
TOYKH, HUX HpO@KHI/II/I Ha OCU CUCTCMBbI KOOp)II/IHaT.
CroxeHune nepeMeIeH U CI0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJMHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH W IepeMelIeHUs
MaTepUalbHOU TOYKH OT BPEMEHHU

2.14

CBoOoHOE majieHue. Y CKOpeHrne cBOOOTHOTO
naJicHus

2.1.5

KpuBonmnelinoe JIBUYKEHUE. PaBrOMepHOE
JBIKEHUE MaTepUAIbHONM TOUYKHM IO OKPY’KHOCTH.
VYrioBast CKOpOCTb, JIUHENHAsA CKOpOCTh. Ilepuon u
gacTora. L{eHTpocTpeMuTebHOE YCKOPEHHE

2.1.6

TexHuueckue yCTpOMCTBA: CHUIOMETP, JABUKECHHE
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAavIn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




My TSIMH, IIPOUICHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU
P PAaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyJI0. M3ydeHHWe IBIKCHHUS
IIapyuKa B BSI3KOM >KUAKOCTU. V3yueHue NBIKEHHS
TeNa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

22.1

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepuaibHble CUCTEMBI OTCYETA

222

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cuil

223

Bropoii 3akon HeroToHa 114 MaTepuaibHOM TOYKU B
uHepuuanbHoi cucteme otcuéra (MCO). Tperuit
3aKk0oH HpI0TOHA U1 MaTepuaibHbIX TOUEK

224

3aKkoH BCCMHUPHOI'O TAT'OTCHUA. Cuma TsDKECTH.
HCpBaH KOCMHYCCKaA CKOPOCTh. Bec tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHus. Cuiia CONpOTUBICHUS MPU JBUKEHUU Tela
B )KHJIKOCTH HJTU Ta3e

2.2.7

[ToctynatenbHOoe ¥  BpallaTelbHOE  JIBHKEHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
NCo

229

TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yClaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

Nmnynbc  maTepuanbHOW  TOYKH, CHUCTEMBI
MaTepuaIbHBIX TOUeK. VIMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tela

232

3akoH coxpaHeHus ummyiasca B MCO. PeakTtuBHOE
JBUKCHHE

233

Pabora cuiiet




234

MOIIHOCTD CHJIBI

235

Kunernueckass 5SHeprusi MaTepUAIBHONM  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

2.3.6

[TorennmanbHas sSHeprus. [loTeHIMATbHAS YHEPIHS
YOpPYTo nehOpMUPOBAHHOM HPYKHHBI.
HOTCHL{I/IaJIBHaH 3HepI‘I/I$I TCJ1a B6JII/ISI/I HOBCpXHOCTI/I
Seman

2.3.7

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUIbl. CBA3b
pabOThl HEMOTEHUMAJbHBIX CHUJI C W3MEHEHUEM
MEXaHUYECKOM HHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUUECKON YHEPTUH

2.3.8

anyrI/Ie " HEYIIPYT'EC CTOJIKHOBCHUS

239

TexHudyeckue  yCTpPOWCTBA:  JABWIKEHUE  PaKeT,
BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

2.3.10

[Tpaktuyeckue padboTsl. V3ydyeHue cBs3u CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CWJIBI C U3MEHEHHEM MEXaHUYeCKOU
SHEPruu Teia

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH
OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 TeJI U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIIL. KonmnuectBo BEIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllxana temnepatyp Llenbcus
Monens uaeanpHOoro rasza. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AblcomoTHas Temmeparypa Kak Mepa CpegHei

3.1.6 KMHETUYECKOM HSHEpPruy  TEIUIOBOTO  JBUKCHUS
yactul rasa. [llxana temneparyp KenpBrHa

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanbTOoHa

318 ["a30BbIe 3aKkOHBI. MI301TpOIIECCHI B UI€AIBHOM Ta3e C

IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMaA,




u30Xxo0pa, n3odapa

3.1.9

TexHUYECKUE YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue paboThl. MI3mMepeHne macchl BO3ayxa
B KJIacCHOW KoMHate. VccnepoBaHue 3aBHCHUMOCTH
MEXIy TMapaMeTpaMH COCTOSHUS Pa3pesKeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMoguHamuueckast cUCTEMA. BuyTpenuss
SHEPrusi TEPMOIMHAMHYECKON CHUCTEMBI H CIIOCOOBI
e€ u3MeHeHUs

322

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
DHEPIUs OJJHOATOMHOI'O UAEaIbHOIO rasa

323

Bunsl TEeIIONepeIauHn: TEIIONPOBOIHOCTb,
KOHBEKIIMSA, M3IydyeHue. TermmoéMKOCTh  Tena.
VYnaeneHast  TEIIIOEMKOCTH  BeIlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

324

[lepBbiii 3akoH TepMmoauHamuKku. [lpuMeneHue
NIEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IpOLIEccaM.
I'padmueckas uHTepnperanus paboThl ra3a

3.2.5

TenmnoBrie MAaIlIUHBI. [TpuHIUIIBL JIEUCTBUS
TerioBbIXx MamuH. [IpeoOpa3oBaHus SHEpPruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOGpatuMocTb
IPOLECCOB B IpUpone. TerioBble JBUTaTENM.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

3.2.7

Texuudeckue yCTpOf/'ICTBaI ABUTATC]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJOAUIIbBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

ATPETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa3OBaHI/I$I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

332

AOComoTHAs ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliensslii nap

333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tena. AHM30TPONUS CBOWCTB KpucCTayIoB. JKuakue
Kpuctayabsl. CoBpeMEHHbIE MaTepHUAIIb

334

[InaBnenne W KpucTauM3anus. Y aeiabHas TemioTa




riaBnenus. CyOmumarust

3.3.5 YpaBHeHUE TEIIOBOTO OanaHca
Texuuueckue yCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  YHCJIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. WM3mepeHue BIAKHOCTH
o BO3JyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpuzanus Tena. OJEeKTpuueckuil 3apsna. JlBa
o BUJIA DJIEKTPUYECKHX 3aPsI0B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTD
4.1.5 anekTpuyeckoro mois. IlpuHuun cynepro3unuu.
JIuHny HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pa6ora cui AJIEKTPOCTATUYECKOTO OJIS.
o [Torenruan. PasHOCTh MOTEHIMAIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 ANEKTPUIECKOM noJe. Jusnextpudeckas
MPOHUIIAEMOCTh
OnexTpoémkocTs. KonaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJIEHCATOpa
Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 [TpakTudeckue paboThI. N3mepenue
o 3JIEKTPOEMKOCTH KOHJICHCATOPA
[IOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJAX
VYcnosus CYILLECTBOBaHMS MIOCTOSTHHOT'O
4.2.1 anekTpudeckoro Toka. Microunnku Toka. Cuia Toka.
ITocTosIHHBIN TOK
4.2 4.2.2 Hanpsixenue. 3akon Oma ajist ydactka 1enu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE
o CONPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKORB

4.2.5

Paborta snextpuueckoro Ttoka. 3akoH J[lxoyns —
Jlenna

4.2.6

MontHoCTb QJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manmee — OJC) wu
BHYTPCHHEE CONPOTUBICHUE MCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIEKTPOHHAsT TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONPOTHUBJICHMS ~ METaUIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

429

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TomynpoBonaukn. CoOOCTBEHHAasET W IMpPUMECHAs
IIPOBOAMMOCTh IOJYIPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4.2.11

BJIGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JICKTpOJII/ITI/I‘~I€CKa$I JUucconuanmus. 3HCKTp0JII/I3

4.2.12

3J'IeKTpI/ILIeCKI/II7I TOK B ra3zaXx. CaMOCTOATEIbHBIN U
HECaMOCTOSTENbHBIN paspsana. Paznuunble TUMBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

4.2.13

TexHnyeckue ycTpoNCTBa: aMIEpMETp, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHMS, BAaKyyMHBIM IHOI,
TEPMHUCTOPHI u (boTope3ncTopsl,
MOJIyIPOBOJIHUKOBBIH 1IN0/, TaJlbBaHUKA

4.2.14

[IpakTuyeckue paboThl. HM3ydeHHe CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUHHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A




11 KIIACC

Kona Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaesia | 3JieMeHTa
4 OJIEKTPOIMHAMUKA
###PartHH#MATHUTHOE I[1OJIE. DJIEKTPOMATI'HUTHAA MHAYKIOUA
431 ITocTostHHEIE MAarHUTHI. BzanmopetlictBue
o IOCTOSIHHBIX MATHUTOB
MarnuTtHOe 1osie. BEKTOp MarHUTHONM MHAYKIUH.
439 [Ipunnun cynepnozunmu. JIMHMM  MarHUTHOMR
e vHAyKuy. KapTuHa TMHUI MarHUTHOM MHIYKUWA
T0JISI IOCTOSIHHBIX MAarHUTOB
MaruutHo€e 1oJjie mpoBOAHUKA C TOKOM. KapTuHa
JUHUW TOJsL JIJIMHHOTO TMPSMOr0 IPOBOJHUKA W
433 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, e€ MOyJIb U HallpaBJICHUE
Cuna JlopeHuna, €€ MoOAydb U HallpaBJCHUE.
43.5 JBr>keHue 3apspKEHHOM 4YacTHbI B OJHOPOIHOM
MarHuTHOM noJie. Paborta cunel Jlopeniia
4.3.6 SIBiIeHUE DIEKTPOMArHUTHON UHIYKIIMU
43 4.3.7 [ToTox BekTOpa MarHUTHOW MHTYKIIUH
433 OJC wuHaykuumu. 3aKOH  3JIEKTPOMAarHUTHOM
o unaykiun Papazes
BuxpeBoe anexrpuueckoe nose. 9JJC naaykunuu B
4.3.9 IIPOBOAHMKE, JBWXKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SBNeHMEe camomHaykuuu. DJC
o CaMOMH/TyKIIUH
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNIEeKTpOMarHUTHOE T0JIe
TexHu4ecKne yCTpPOUCTBA: MOCTOSIHHBIE MarHUTHI,
43.14 AJIEKTPOMATrHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS N1€Yb
[Ipaktuyeckue padoTbl. M3yueHwe MarHUTHOTO
4315 MOJIsl KaTyluIku ¢ TOKoM. MccnenoBanue nercTBus

MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
Uccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOMN




WHIYKIUU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Konebarenbnas cucrema. CBOOOIHBIE KOJeOaHUS.
I'apmonnueckue konebanus. Ilepuon, wyacrora,
aMIIuTyna u (paza konebaHuit

5.1.2

IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunemarnyeckoen  JUHAMHYECKOE  ONMHUCAHHE
K0JIe0aTEIIbHOTO JIBHKCHUS

IIpeBpamienye »HEpruM NOpU TapMOHHUYECKUX
kKosebaHusax. CBsa3b  aMIUIUTYIbl  KoJeOaHMi
HCXOJIHOM BEJIMYMHBI C aMIUIMTyJaMHu KojeOaHHH
€€ CKOPOCTHU U YCKOPEHHUS

KonebarenpHbIit KOHTYD. CB0OOIHEIE
SJICKTPOMAarHUTHBIC KOJEOAaHUs B  HACATLHOM
KOJICOATEIbHOM ~ KOHTYpe. AHAJIOTHUS — MEXITY
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3akoH COXpAaHCHUSA  SHEPruu B nacaJbHOM
KoJiIe0aTeIbHOM KOHTYPC

BLIHY)KILCHHBIG MEXaHHUYCCKHEC KoJieOaHMmsI.
Pe3onanc. Pe3oHaHCHas KpuBas. BBIHY)I(ILCHHBIG
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

[Tepemennblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
TOK.

MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA M HAITPSKEHUS

5.1.10

Tpancpopmarop. IlpousBojacTBo, mnepemada U
notpedieHue JIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKME  PUCKM TP IPOU3BOJICTBE
ANEKTPUUECKOMN DHEPIUH. Kynberypa
WCITOJIb30BaHUs DJIEKTPOIHEPTHH B IMOBCEIHEBHOMN
KU3HU

5.1.11

TexHuueckue yCTpOiicTBa: ceiicmorpad,
ANEKTPUYECKHI 3BOHOK, TMHUH HJIEKTPOIIepeaad

5.1.12

IIpakTrueckue paboTHI. Hccenenosanue
3aBHCUMOCTH MEPHO/Ia MaJIbIX KoJeOaHHi rpy3a Ha
HUTH OT JJIMHBI HUTH W Maccel TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
IIOCJIEAOBATENbHO COEAMHEHHBIX KOHJEHCATOpa,




KaTYIIK{ M PE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexannyeckue BOJIHBI, yCIIOBUS
pacnpocTpaHEHHUs. [Tepuon. CxopocThb
pacrnpocTpaHeHus U IiauHa BoyiHbl. [lonepeunsie u
MPOJI0JIbHBIEC BOJTHBI

522

###Par###  Matepdepenumss u  audpakmust
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' pomkocTh 3ByKa. Bricora
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUS HU3JIy4YEHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 21€KTpOMarauTHONW BOJIHE B
BaKyyMe

5.2.5

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
IIPEJIOMJIEHUE, HOJISIpA3ALU, nudpaxus,
untepdepenusas. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

[[Ixkana smekTpoMarHUTHBIX BOJH. [IpuMmeHeHue
AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHuunel  pagMoOCBSI3W U TEJIEBUACHUS.
Panuonoxkanus. DJIeKTPOMAarHUTHOE 3arps3HEHHE
OKPYXaIoIIe Cpeabl

5.2.8

Texauueckue YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YIJIbTPA3BYKOBasi JUAarHOCTUKA B
TEXHUKE W MEAMIMHE, pajap, paguonpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsMonuHetHOE  paclpOCTpaHEHWE CBETa B
oaHOpoHOM cpene. JIyd cBeta

532

OtpaxeHue cBeTa. 3aKOHBI OTPaXKEHHsS CBETa.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKaje

533

HpeJIOMJ'ICHI/IC cBeTa. 3aKOHBI IMpEJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUS

534

[TonmHoe BHyTpeHHee oTpaxenue. IIpenenbHbin
YTOJI IIOJTHOI'O BHYTPEHHETO OTPAXKEHHUS

535

Hucniepcust cBeta. CIIOXKHBIN cocTaB 0€I0ro CBeTa.

IBer

5.3.6

Coluparonue W paccewBaronue JUH3BL TOHKas
nuH3a. DoKycHOE paccTOsSHUE M ONTHYECKas cuiia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHHl B




CcOOMparoIIMX U pacceuBaOIIMX JMH3aX. Dopmya
TOHKOM JIMH3EL. YBeJIMUYCHHUE, TaBaeMOe JTNH30H

5.3.7

IIpenemnst IIPUMEHUMOCTH F€OMETPUYECKOU
ONTUKH

53.8

Hurepdepennms ceera. KorepeHTHbIC HCTOUHUKH.
VYcnosus HaOJII0IEHUS MaKCHMYyMOB u
MUHHUMYMOB B HHTEP(EPEHIIMOHHONH KapTUHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHUKOB

539

Hudpakuus cBera. [Audpaxkumonnas pemeérka.
YcnoBue HaOMIOACHUS TIIABHBIX MaKCUMYMOB IPH
NaJicHil  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TU(PPaKINOHHYIO PEIIETKY

5.3.10

HOJIHPI/BaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOIiCTBa: OYKH, nyta,
doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,
T paKuoHHAas PelETKa, TOISIPOU]

5.3.12

[Ipaktnueckue pabotel. M3mepeHue mnoka3aTens
MPEJIOMIICHUSI. HccnenoBanue CBOMCTB
n3o0paxeHuit B 1uH3ax. Habmonenue nucnepcuu
cBeTa

BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MexaHukH. [locTtynarsl TeOpur OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOXYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIIMIT OTHOCUTEIIbHOCTH DUHILITEITHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe,ZIJ'ICHI/IC BPEMCHHU U COKpaICHUC OJIMHBI

6.3

3Hepr H U UMITYJIBC CBO6OI[H0ﬁ HaCTHUIIBI

6.4

CBs3p  Maccbl C DJHEpPrued M HUMILYJIbCOM
CBOOOJTHON YacCTHIIBI. DHEPrusi MOKOsI CBOOOIHOM
YaCTULBI

KBAHTOBA ®U3MKA

7.1

BJIEMEHTBEI KBAHTOBOU OIITUKH

@oronbl. dopmyna Ilnanka cBsi3M DHEpPruu
¢doroHa ¢ ero 4yactoTod. DHEprust M HUMILYJIbC
¢dorona

OTtkpeiTHe U uccnegoBanue Gorodpdexra. ONbITH
A.T'. CroneroBa. 3akoHbl hoTOdPdeKTa

VYpaBuenue DOiHmTeitHa g Gororddexra.
«Kpacnas rpanuma» dporodddexra




7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeObenera

7.1.5

XUMHYECKOE NE€HCTBUE CBETA

Texunueckue YCTPOMCTRA: (hoTod71EeMeHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopaa o
UCCIIEIOBaHMIO CTpoeHUsI aToma. [1nanerapHas
MoOJIeIb aToMa

7.2.2

[Tocrynatet bopa. M3nydeHue u morjomnieHue
(OTOHOB NpU MEPEXO0/Ie aTOMa C OAHOIO YpPOBHS
SHepruu Ha Apyroil. Buabl cnektpoB. Croekrp
YPOBHEW 3HEPrUH aToMa BOAOpOAa

7.2.3

BonHoBeie cBoiicTBa yactuil. Bomubl ne bpoiis.
KopmyckymsipHo-BostHOBO#M nyanmm3m. udpaxius
AJIEKTPOHOB Ha KPUCTAIIIAX

7.2.4

CrnoHTaHHOo€ M BBIHYXKJICHHOE  H3Iyu€HHE.
YCTpoiiCcTBO M IPUHIUI pabOTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJIN3
(criexkTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP

7.2.6

[TpakTueckue paboThlI. Habmronenue
JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'II-0I[eHI/I$I u perucTpanuu
SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OtkpeiTue paanoakTuBHOCTH. OnBITH Pe3epdopaa
[0 OMNpEAENEHUI0 COCTaBa  PATUOAKTUBHOTO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3iydeHus. BivsHue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OtkpbiTHE TIpOTOHA M HelTpoHa. HyxknonHas
mojens siapa [eisenOepra — lBaneHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

Anbda-pacniag. DNEKTPOHHBIM W TO3UTPOHHBIN
Oeta-pacma. M'amma-uznydenue. 3aKkoH
PaAMOAaKTUBHOIO pacnaia

7.3.5

DOHeprusi CBA3W HYKIOHOB B siJipe. SIIepHbIE CUIIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. Jlenenue U CUHTE3 sSAep

7.3.7

Snepuslii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpobnemMbl U MEPCHEKTUBBI SIEPHON YHEPTEeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU




7.3.8

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOACHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas bomba

7.3.10

[IpakTrueckue pabotel. MccienoBanue TpeKoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Be3amsi, sipKHe 3BE3JBI,
IIJIaHCTHI, X BUAUMOC IBUKCHUC

8.2

Conneunas cucrtema. [lnaHeTbl 3eMHOH TpyMIIb.
[InaHeThI-TUTaHTBl U UX CIYTHHUKHU, KApJIUKOBBIC
wiageTsl. Masbie Tena COMHEYHON CUCTEMBI

8.3

Connue, dorochepa u armochepa. ComHedHas
AKTUBHOCTh

8.4

Uctounuk sueprun CosHiia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBETHUMOCTb, panuyc, TeMIeparypa, 1704
B3aMMOCBs3b. /lnarpamMmma «CeKTpajbHbIA KIIacC —
CBETUMOCTBY. 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

#i#HParf##BHyTpeHHee CTPOEHHUE 3BE3L.
CoBpeMeHHbIE NIPENCTABIEHUS O MPOUCXOKICHUH
u 3Bosrounu CoslHIa U 3BE311. DTanbl KU3HU 3BE3]1

8.7

Mneunsiii Ilyte — Hama T'anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupeneiacHue 3BE31, ra3a
u neu. llonoxxenne u naBwxeHne ConHuLa B
["anaktuke. [lnockas u chepuyeckas noaCHCTEMBI
INanakTuku

8.8

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmmupenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u pannyc
Bcenennon, teopus bonbmoro B3peiBa. Mojeinb
«ropsiuer Beenennoin». PenukroBoe usirydyeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie npoOIeMbI
aCTpOHOMUH




IMPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmMupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OOBSICHEHUS
SIBJIGHUA MHUKpPOMHpA, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HUCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHsS BbIOMpaTh (U3WYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp xadecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pasHBIX pa3/esioB IIKOJIBHOTO Kypca (M3MKH, a TaKkKe WHTETpaluu
6 3HAHUW W3 JpYr'MX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTpAauMBaTh JIOTHYECKYIO LIEMIOYKY pacCyXJIeHUH C Omopoil Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJIICHUSA




Buanenune OCHOBHBIMH METOAAMH Hay4HOI'0 MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4e0HO-UCCIIE0BATENLCKON  JI€ATEIbHOCTH C  HCIIOJIb30BAaHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHHN HAyKH M TEXHOJIOTMW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (U3MUECKUX TPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon Kon

pasaeJia/T Jaeme IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
eMbl HTa

1 MEXAHHUKA
11 KMHEMATHKA

111 Mexanu4deckoe JABHIKCHUC. OTHOCUTEIIFHOCTD

MEXAaHHNYCCKOT'O IBUKCHUA. Cucrema orcuéra

MarepuaibHas TOUKA.

TpaeKTOpHA
E€ pamiryc-BeKTop:
Flr)=(xlz) plz b =(r)),

TpAaeKTOpPIIA,

IepeMeIeHIIe: ?
112 AF =F (1) T (8 =1, — 1, = x
= (Ax, Ay, AD),
IOVTE.
CroxeHIe nepemememli‘l:
AR =48, + AT,

CkopocTh MaTepuanbHOM TOUKHU:
__AF
o

— ‘ﬁ-\: p— - L —
v =— =x. aHATOTHYHO v, =y, U.=Z,.
Al .o .

1.1.3 CnoxeHne ckopocTeil: 0, =0, + 0,

Brruucnenue nepeMemieHus 1 IyTu MaTepUAIbHON TOUYKH

IIPU IPSIMOJIMHEHHOM JIBMKEHUH BJI0JIb OCU X MO TpaduKy

3aBHCUMOCTH Vx(t)

-

. . Av -,
VeKopeHle MaTepHansgoil T09KIL d=—| =0, =[a,ﬁ,.a],.a__].

! t=0
Au

a,=— =(v,)’, amarormo a,=(v, ', a.=(u.)"
40 -

1.15 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE:




x(t) = xg + vyt

Uy (t) — vg = const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!

.

x(t)=x,+0v pa
- o o T

v(t)=v, +at

1.16 a, = const
U;.T - L{r :2{71_ ["’-2 _x]]

U+,
TIpir JBIDKEHINI B OXHOM HANIPABIEHIN MyTh §= 1 _—1.1

-

CBoOoHOe majieHne. Y cCKopeHrne CBOOOHOTO TIaICHUS.

Vi

Yo o

Q Xo ‘t—

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:

[.ﬁ.‘{f} =x, +U,t=x+U,cosa-t
A . 2
1.17 ]\.1'(?}:.1'G+UG1.r+g-‘—:.1'G+U¢51nu-r—£
: 2 2

v (t)=v, =vu,cosa

v (t)=uv, +gt=y,sina—gr

g.=0
g =—g=const




1.2

KpuBonuneiinoe npmxeHue. [[BrmkeHne MaTtepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrnoBas ¥ TuHEHHas CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM ABUKEHUHU TOYKH 10 OKPY>KHOCTH
21

. LleHTpOCTpEeMUTENBHOE YCKOPEHHE TOUKU:

Ay =E= w?R

[TonHOE yCKOpEHHE MaTepUATbHON TOUKHU

TBépI[OC TCJIO. HOCTyrIaTeJ'IBHoe M BpaliaTCJIbHOC JIBUKCHHUC

1.1.9 .
TBEPAOTO Tela
JMHAMUKA
191 Nuepuunaneubie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHa.
o [IpuHnun otHOCHUTENBHOCTH ['anmunes
Macca tena. IIoTHOCTE BemiecTBa:
m
=y
1.2.2

Cwta. [TpyHIMD CyNepIO3UIMK CHJL:

- - -

FpaBHOAeﬁCTB = Fl + F2+' -

1.2.3




Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q
1.2.4
{3 —t=
Fpy Fy
Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUATIBHBIX TOYEK:
1.2. —_
> Fiz = ~Fn
3aKOH BCEMHUPHOIO TATOTEHUS: CHJIbI IPUTSKEHUS MEXKIY
TOYEYHBIMU MacCaMU PaBHBI
m;m;
F=G
R2
1.2.6

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TSDKECTH OT BBICOTHI N Ha/T MOBEPXHOCTHIO IIAHETHI PaHyCOM

RO:
GMm

M9 = Ry + h)?




Cuna ynpyroctu. 3akoH ['yka:

F, = —kx
12.7 *
Cuna tpenus. Cyxoe TpeHHUE.
Cuuta TpeHUS CKOJIBKEHUSL:
Ep = uN
128 Cuna TpeHus noKos:
Ep, < pN
Koaddurment tpenns
JlaBieHue:
P=%
1.2.9
1.3 CTATHUKA
l
F
MOMEHT CHITBI OTHOCUTEIHFHO OCH BpAIICHUS:
IM| = Fl, e | — mnedo cuist
13.1

-

F

OTHOCHUTEIIBHO  OCH,  MNPOXOJAIIEHd  uepe3
MEPIEeHIUKYISIPHO PUCYHKY

TOYKY

o)




lenTp macc Tena. L{leHTp Macc cucTeMbl MaTepHaTbHBIX

TOYCK:

N myr; + myry+...
r].l.M. =

my+my+...

1.3.2
B onHOpOAHOM 1OJIE TSXKECTH
(g = const)
LIEHTP Macc TeJia COBITAJIAeT C €ro IIEHTPOM TSHKECTH
VYcnoBus paBHoBecust TBEpaoro tena B UCO:
[My+M,+...=0
1.3.3 I,
|F+Fy+...=0
134 3akon Ilackams
JlaBnenue B KuAKOCTH, okoseiics B UCO:
=po + pgh
135 P ="Do Tt P9
3akoH Apxumena:
FApX = _PBblTeCH
€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To
1.3.6
FApx = ngBbITeCH
YcnoBue niaBaHus TEI
14 3AKOHbI COXPAHEHNA B MEXAHUKE

141 Nmnynbc MmaTepuanbHON TOUKHU:




I/IMHy.]'IBC CHCTEMBI TCII:

1.4.2 p=p+p2t..

3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B CO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHELHHAt+' -

1.4.3 B UCO , eciiu

Ap = A(p; +pp+...) =0

€CJIIn

- -

FlBHe]_LIH + FZBHeLL[H+- ..=0

F
‘:\‘;‘%(x‘

Pabora cuiibl Ha MajTloM NEpEeMCIICHUN:

1.4.4

:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax




o F

()]
MoIHOCTD CHUJIBI:

€CJIK 3a BpEMs

At
1.4.5

At
pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckast sHEprust MaTepruagIbHON TOYKH:
mv? p
2 2m

2

EK]/IH =

1.4.6

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIrun CUCTCMbI

MatepuanbHbIx ToYeK: B UCO AEkun = Al + A2 + ...

IloTenumanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

[ToTeHnuunanpHast SHEPTUsl MATEPUATBLHON TOYKHU B
1.4.7 OJIHOPOJIHOM ITOJIE€ TSAKECTH:

EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeOpMUpOBAHHOTO Teja:

kx?
EHOTeHu = T




1.4.8

3aKOH N3MCHCHUA U COXpaHeHI/Iﬂ MexaHquCKOﬁ aHeprI/II/I:
Euex = B + Emmm-.
B IICO AE,ex = Ascex menorerm. cuns
B IICO AE,ex = 0, eCI Agcex HeOOTEHIL CHI 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lapmonnueckue  KkojeOaHUS ~ MaTEpUANbHOM  TOYKH.
Ammuiutyna u ¢asza konedanuil. Kunemaruueckoe onucanue:
W) = Asin| @t +o, ),
v (5 =x.
a(=(v,),=—a'x =a +0'x=0,
IZI€ X - CMEILEHNE U3 PAaBHOBECHS.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
151 OTO 3HAYUT, YTO
F, = —kx
DHepreTU4ecKoe onucaHue (3akoH COXpaHEHUs

15.2

MEXaHWYECKON IHEPTUN):

nm‘+£_1m§m_k& _

2 2 2 2

CBs3b AMIIIUTY/IbL KoJIeOaHu CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYyJIaMH1 KoJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:

Upee =04, =04

[lepuron u yactoTa KoyeOaHMii:




2.1

T:

e |y

1
iy
Hepnon MaJIbIX CBO6OI[HBIX KOJIEOAHHH MaTeMaTHYECKOI0

MasiTHHKA:

T=21JI
g

[lepron cBOOOTHBIX KOJIEOaHUI IPYKUHHOTO MasiTHUKA!

m
T=2n|—

k

153

154

155

2.11

Brmyxnennsie konebanus. Pezonanc. Pesonancuas kpusast
[lonepeunsle  u  mpojosibHble  BOJIHBL.  CKOpOCTh

PaCIIpoOCTpaHCHHUA U AJIMHA BOJIHBI:

v
A=vl =—
v

WNuTtepdepennus u nudpaxius BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISAPHAS OU3UKA

Mogenu cTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX Tel. [lycTh

TepMOAMHAMHUecKas cucrema (temo) coctour u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOIM4ecTBO BEIIECTBA
N m

v:—:
Ny

rIe




—yuciio ABorajipo, m — macca CUCTEMBI (Tena),

u
)7
— MOJISIpHAsi Macca BelecTBa
2.1.2 TemoBoe JBUYKEHHUE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoneiicTBre yacTUIl BEIECTBA

2.1.4 Juddysus. BpoyHoBckoe nBrKeHNe

2.15 Monens uneansaoro raza 8 MKT

CBs13b MEX]ly IaBJICHUEM U CPEIHEN KUHETUYECKOM 3Heprueit
MOCTYIATEIbHOT0 TEIIOBOTO IBUKEHUSI MOJIEKYJT UJ1€aTbHOTO

raza (ocHoBHoe ypaBHeHue MKT):

P—lm,nF—zn ifm““”: _ineo
3 31 2 3
216 rie mO — macca OTHON MOJIEKYJIbI,
N
Ty

- KOHIIEHTPALIKS MOJIEKYIT
2.1.7 AOcomoTHas Temmieparypa: T =t+273K
Cesi3p  TemmepaTypbl Tra3a CcO CpelHed KHHETUYECKOU

3HCpFI/IeI\/JI MOCTYNATCJIIbHOTO  TCIJIOBOTO  ABWIKCHUA €TO

MOJIEKYJI:
218 T
L - I =E.i'cT
oL 2 2

2.19 VYpaBuenue p = nkT

2.1.10 Mopenb ueanbHOTO ra3a B TEPMOJIMHAMHUKE:




(Vpaprerme Menrerneera — Krareipora
| BeIpeuKeHHe U1 BHYTPEeHHEH 3HEpIHH
VpaBHeHNe MeHeneeBa — KameiipoHa (mpiMeHI
3AMIICI):
pRT

pV=%RT = vRT = NkT, p=t-.

BripaxeHile 1711 BHyTpeHHell 3HepITl 0IHOaTOMHOT
rasa (IpIMeHIIMbIe JOpMET 3aMIIcH):

U=3vRT =3 NkT =2 22RT =ve T =2 p¥
2 2 2 2

3aKoH I[aJ'IBTOHa A JaBJICHHA CMECHU PAa3pCiKCHHBIX I'a30B:

2111 p=p1+p+..
N3omporieccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekys N (C TOCTOSTHHBIM KOJHYECTBOM BEIIIECTRA V):
nzotepma (T = const): pV = const
nzoxopa (V = const):
p
— = const
T
2.1.12

n3obapa (p = const):

= const

N <




I'paduueckoe npeacrasnenue m3onporecco Ha pV-, pT-u VT-
JarpamMmMax.

OO0ObeIMHEHHBINA Ta30BbIIA 3aK0H:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCBIHICHHBIC N HCHACBIMICHHLIC IIapbI. KauectBennas

3aBUCUMOCTD IINIOTHOCTHU W AABJICHUS HACBIIICHHOI'O IIapa OT

2113 TEMIIEPaTypbl, X HE3aBUCHUMOCTh OT 00BEMa HACKHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocHTeNbHAS BIAXKHOCTH!
¢ _ pnapa(T) _ pnapa(T)
B pHaCbILLlHapa(T) - pHaCbIH.lHapa(T)
2.1.14
9115 H3MeHeHune arperaTHbIX COCTOSIHMI BEIIECTBA: UCIAPEHUE U
o KOH/JICHCALIUsI, KUTIEHUE KUJIKOCTH
N3meHeHune arperaTHbIX COCTOSIHUIN BEIECTBA: IUIABJICHHUE U
2.1.16
KpUCTAJLTU3aus
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa




2.2.2

Buytpennsis saneprust

2.2.3

Terutonepeaaya Kak criocod W3MEHEHHs BHYTPEHHEH SHEPTUH
0e3 coBepiieHus padboThl. KoHBeKIHs, TEIIONPOBOIHOCTD,

HU3JTy4CHUC

2.24

KoanuecTBO TEILIOTHI.
VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

VY nenpHas Temiora napooopazoanus L: Q = Lm.
VY aeneHas TEIUIOTA IIaBieHus A: Q = Am.

VY aenpHas TerioTa cropanus Tormaa : Q = qgm

2.2.6

2.2.7

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Boruncnenne pabotel 1o rpaduky mpoiuecca Ha pV-
IrarpamMme

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 = AUsp + A1z = (Up — Uy) + Ag,

Annabara:
Q12 =0= A1, = (U; — Uy) = AUy,

2.2.8

BTOpOfI 3aKOH TCPMOJUHAMUKHU. HCO6paTI/IMBIC IIPpOLECChI

2.2.9

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
(@)

g, )

ZHaTD ZHATD ZHarp

r'|=

2.2.10

MakcumansHoe 3Hauenue KI1/1. [{ukn Kapho:




max N = Ny =

ypaBHeHI/Ie TEII0BOro OajaHca:

+Q;+Q3+...=0
2211 Q1 +0Q2+0s

3 SJIEKTPOAMHAMUKA

3.1 OJIEKTPUYECKOE IIOJIE

OnexTpuzanus Ten U €€ NPOosIBICHUs. DIEKTPUUECKUH 3apsl.
311 JlBa Buaa 3apsAna. OJIEMEHTapHBIA AJIEKTPUYECKUM 3apsl.

3aKOH COXpaHEHHUs NIEKTPUUECKOrO 3apsiia

BsaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH

Kynona:

B OJIHOPOJHOM BELIECTBE C AUDIICKTPUIECKON

IIPpOHUITACMOCTBIO

3.1.2

F=k|q1|-|?: _ 1 |{?1|'§":

o dmsg, 17

313 Onektpuueckoe moje. Ero neiictBue Ha 53IEeKTpUUECKHE
3apsibl

Hanpsk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

3.1.4

ITone Toueynoro 3apsaa:




OJIHOPOJTHOE TIOJIE:

>

E = const.

KapTunbl nuHUN HanpsHKEHHOCTH ATUX TTOJICH

[ToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO TOJIS.
Pa3zHocTh MOTEHIIMATIOB M HANPSIKEHUE:
A1z = q(¢p1 — P2) = —qAp = qU.

ITorennmanpHas OHCPIruA 3apsdga B OJJICKTPOCTATUYCCKOM

I10JIC:
W =q¢

3.15

IloTennman QJICKTPOCTATUICCKOI'O ITOJIA:
w

"7

CBs3b HaHpﬂ)I(éHHOCTI/I oJis1 1 pasHOCTU NMOTCHUOUAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed

[IpuHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E = El +E2+,(l) = ¢1 +¢2+
3.1.6




[IpoBOIHUKY B 37IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0
3.1.7

, BHYTPHU U Ha MOBEPXHOCTH NMPOBOJHUKA ( = CONSt

318 Z[I/I3J'I€KTpI/IKI/I B SJICKTPOCTATUYCCKOM
I[I/IBJIGKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb BCUICCTBA €

Konpaencarop. DinekTpoEMKOCTh KOHICHCATOPA:
q

C=—
U

3.1.9

9J'ICKTpOéMKOCTB IIOCKOI'0O KOHACHCATOpa:

£&pS

d

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =""Cl'[apaf[fl_C1+C2+'"

3.1.10 IlocnenoBareabHOE COSIUHECHHUE KOHACHCATOPOB:

11 1
U=Uit Uz @y =G2 = — =t e
nocn

II0JIC.




DHeprus 3apsHKeHHOTO KOHAEHcaTopa:
_qU _CcU 2 3 q?
€T 2 2 T 2C

3.1.11
3.2 3AKOHBI I[TIOCTOAHHOI'O TOKA
Cuuiia Toka:
7=2q
3.2.1 Al {0
[TocTostaubIit TOK: | = const
Jlnst moctostHHOTO TOKa ( = |t
399 VYcnoBus CynecTBOBaHUS dIIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3axon Oma i yyacTKa Lenu:
[ = U
"R
3.2.3
DNeKTpruYecKoe COIPOTHBIICHUE. 3aBUCHMOCTh
COTMPOTUBIIEHUSI OAHOPOIHOTO MPOBOJHUKA OT €r0 JATUHBI U
cedeHUs. Y IeTbHOE COMPOTHBIICHUE BEIIECTBA.
R = l
3.24
3.2.5 Hctounnku Toka. 3/]C ucTounmka ToKa:




ACTOpOHHl/IXCHJ'[

q

E =

BnyTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3akon Oma J1J1s1 TTOJTHOH (3aMKHYTOM ) 3JIEKTpUYECKOM 1ienu: E

= IR + Ir, oTkyna

3.2.6

[TapannenbHoe cOeMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

3.2.7

HOCJ'ICI[OBaTeHBHOC COCAVHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=.,
Rnom = R1 + R2+

328 PaGora snexkrpudeckoro Toka: A = [UL.
o 3akon Jlxoynsa — Jlenmna:




3.3

Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOH_IHOCTB OJICKTPHUYCCKOI'0 TOKaA:

AAd
P=—0y =IU

Az Ar i
TernoBast MOIIHOCTb, BbIAEISIEMAs HA PE3UCTOPE:

-

., U .
P=FR=—=IU
3.2.9 R
MoniHocTh HCTOYHHKA TOKA:
Ad
_ 'CT. CHIT _
v
At
CBoOO/sHBIE  HOCUTENM  JJEKTPUYECKHUX  3apsiioB B
3210 MIPOBOJHMKAX. MexaHu3Mbl  NPOBOJUMOCTH  TBEPABIX
METaJUIOB, PaCTBOPOB M pACIIaBOB JJICKTPOJIUTOB, Ta30B.
[TonynpoBoauuku. I101ynnpOBOTHUKOBBINA U0/
MATHUTHOE I1OJIE
Mexannyeckoe B3aUMOJEWCTBHE MarHuTOB. MarHutHoe
none.  Bekrop — marHuTtHOM — mHAyKuuu.  IIpuHnun
CYIEPIIO3UIIMY MarHUTHBIX MOJIEH:
B = B1 + Bz +...
331

JInaun WHAYKOUNU MArdiuTHOr'O IIOJId. KapTI/IHa JIMHUN
WHAYKOUH MAar"dsuTHOI'O 10JI4 II0JIOCOBOTO u

HO,Z[KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB




OnbiT Opcrena. MarHUTHOE TMOJ€ TMPOBOJHHMKA C TOKOM.
3 3 2 KapTI/IHa JII/IHI/If/'I I/IHIIyKLII/II/I MAardimTHOIO I10JIA IOJIMHHOI'O
MpSIMOTO  TMPOBOJAHMKA WM 3aMKHYTOTO  KOJIBIICBOTO

IIPOBOJHUKA, KATYIIKU C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina

333 , [JI€ O — YIoJI MCXKYy HallpaBJICHUCM ITPOBOAHMKA U BCKTOPOM

B

Cuna Jlopenua, e€ HampaBJieHUE U BEJIMYNHA:

Fnop =1 q | vBsina

TAC O — YroJl MEXKAY BEKTOpaMu

-

v

3.34

HBI/I}KGHI/IG 3apﬂ)K€HHOﬁ JaCTHullbl B OJHOPOAHOM MAarHuTHOM
II0JIC

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

[ToTOK BEKTOpa MAarHUTHOM MHTYKIIUU:

® = B,S = BScosa

341

34.2 SIBnenue anekTpomaruutHOW uHAYKIMK. DJC nnayKIIMK




3aKOH 3JIEKTpOMarHuTHOM MHAyKuu Dapajes:

AD
3.4.3 E :_E =@
A4

X
\% D,

3J1C uHAyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCsI CO CKOPOCTBIO

-

v

B OJJHOPOJHOM MarHMUTHOM moJie B:
| E; |I= Blvcosa

, [A€ O — YroJI MEXKy BEKTOPpOM B u HOpMAJIbIO

-

n
34.4

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPLI

>
>

lnv

cClin




v
TO
| E; |= Blv
345 [IpaBuio Jlenma
NHAyKTUBHOCTSD:
. d
I
3.4.6
, o @ = LI
Camonnnykuusa. 9/1C camonHayKuu:
A
S P
—0)
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM:
W = LI?
L= 2
3.4.7

3.5
351

OJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHBI




KonebatenpHbiii KOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIC

KoJIe0aHus B HICATEHOM KOIEOATEIbHOM KOHTYPE:
[q[ t) =g, sin( ot +@,)

]fff] =g, =, cos( @t + @) =1 cos(ct +)

®opmyna Tomcona:

T = 2nVLC
, OTKyz1a
21 1
w=—=—
T +JLC

CBs3b AMIUIMTYBI 3aps/a KOHACHCATOpa C aMHHHTYILOfI CHIJIBI
TOKa IIpU CBO60,I[HI>IX SJICKTPOMATrHUTHBIX KoJIeOaHUSIX B

uJealbHOM KoJieOaTeIbHOM KOHTYpe:

gm:—

£}

3aKOH COXpaHEHHUS SHEPTHUH B HJICATHHOM KOJI€OATEIHLHOM

KOHTYpeE:

3.5.2

353 BoinykeHHbIE 3JIeKTpOMarHUTHbIE KoseOaHus. Pezonanc
[Tepemennsniit Tok. [IpousBoacTBO, TIepeaada u moTpedIcHNE
JIEKTPUUECKON IHEPTUU

354

cut L' cuU? I’
+ = M = T — const.
2 2 2 2




CBolicTBa 3JE€KTPOMArHUTHBIX BOJH. B3auMHas opueHTtarus

BCKTOPOB B SHGKTpOMaFHHTHOfI BOJIHC B BAKyyM€:

- -

355 E1lBlc
356 [Ixamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonHeliHOE pacnpoCTpaHEHUE CBETAa B OJHOPOJHOMU
cpene. Toueunslil uctoyHuK. JIyd cera
3aKOHbI OTPa’KEHHUS CBETA.
a=p
a
3.6.2
alp
F77777 77777
3.6.3 [TocTpoenne N300paXKeHHH B INTOCKOM 3epKajie
3aKOHbBI IPEJIOMJIEHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

c
Nagec = ;




OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, M

n, v

nOTH -

Xon Jiydel B IpU3Me.
\"1 = \"1 - f?1}.1 = HJ}.:
CooTHOIIEHHE 4YacTOT M COOTHOLUEHHE MJIUH BOJH IIPU

nepexoac MOHOXPOMATHUYCCKOTO CBCTa UYCPEC3 TI'paHULy

pasjaciia ABYX ONTHYCCKUX CPCU:

ny,<n, n,

ny

unp

[lomHOE BHYTpEHHEE OTpaXKEHUE.

HpeI[eJIBHBIﬁ YI'oJ1 MOJIHOTO BHYTPEHHETO OTPAKCHUS:

3.6.5
. 1 n;
Sinay, = =—
Noru nq
C06I/IpaIOH.II/Ie U pacCCUBAKOIINC JIMH3EIL. Tonkasg nuH3a.
CDOKyCHoe PacCTOsAHUEC U OIITUYCCKaA CHiia TOHKOHU JIWH3LI:
3.6.6 1




®opmyJiia TOHKOH JIMH3bL:

1,11
d f F
VBenuueHue, JaBacMoe JIMH30M:
h |
H d

3.6.7

d T~

]
H \\F

F\ h
f

k3

B ciydae pacceuBaromiei JIMH3bL:

1
DO0=F =—=0,
D

3.6.8




4.1

IS
1

F_h
" H

Xox myda, IpOUIEANIEero JUH3Y MO0/ TPOU3BOIBHBIM YTIIOM K
e€ mimaBHOW onTHYeckor ocu. IloctpoeHue wuzo0pakeHUI
TOYKH M OTpe3Ka MPSIMON B COOMPAIONINX U PACCEUBAIOIINUX

JIMH3aX U UX CUCTEMax

doroanmapaT kKak ontuyeckuii mpudop. ['na3 kak onTuueckas

3.6.9
cucrema
Wntepdepennus cBeta. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HabIoAeHNs MaKCHUMYMOB U MHUHHMYMOB B
UHTepPEPEHIIMOHHOW  KapTUHE OT JABYX  CHH(A3HBIX
KOT'€pPEHTHBIX UCTOYHUKOB:

3.6. “
2.
MAKCHIMYMBI — A=2m =, M= 0,£1.£2, 3
v
MITHIIMYMET — A=(2m+1)—, m=0,£1,+2 +3__
2
Hudpakius cBera. JudpaxknuonHass pemérka. YciaoBue
HaOJIIO/IEHUsl TJIaBHBIX MAaKCUMYMOB IIpH HOPMaJlbHOM
NaIeHUd MOHOXPOMAaTHYECKOr0 CBETa C JUIMHOM BOJIHBI A Ha
elméTKy ¢ nepuoaom d:
3611 Do Onep
dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12 Hucnepcus cBera
KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJIHOBOM 1Y AJIU3M

411 I'unoresza M. [Tnanka o kBantax. ®@opmyna Ilnanka: E = hv
®dotoHbl. DHeprus GoToHa:

412

E=h _he_
=hv =—=pc




Nmnynbe ¢potona:

4.1.3 ®dotordpdext. OnpiThl A.I'. CroseroBa. 3akonsl portorddexra

VYpaBuenue DitHmreitHa 1151 hoTodddekra:

Eporona = ABBIXOJA + Eiyumax

rae,
£ b hc
v = ’
doTona 1
4.1.4
hc
A = hy, = —
BbIXOZa Kp AKp
2
mv max
Evunmax = 2 = eUsan
JlaBneHue cBera.
4.1.5 JlaBiieHE cBETa Ha MOJHOCTHIO OTPAYKAIOIIYIO TOBEPXHOCTH U

Ha MOJIHOCTBIO IMOTJIOHIA0IIYHO ITIOBEPXHOCTDH




4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aroMa

4.2.2

4.2.3

43.1

4.3.2

[Toctynarel bopa. M3nydenne u moriomeHue (GOTOHOB NPHU
IIEpEeX0/ie aTOMa C OJJHOTO YPOBHS PHEPIHU HA JPYroil:

hv, = he =|.E” —Em|

mr -
Y

JIunenyaTele CIIEKTPBI.

CriekTp ypOBHEI SHEPrUuu aToMa BOJIOPOJA:

_ —13,63B

.

E

"

, =123 _.
n

OU3NKA ATOMHOI'O APA

Hyxnonnast monmens simpa ['eiizenOepra — MBaneHko. 3apsin

sapa. MaccoBoe uncino sapa. M3otomnst

PaamoakTUBHOCTE.

Anbda-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnan.

DNeKTpOHHBIN B-pacnan:

A A 0 -
X7, + je+v,
[TozutponnsIii B-pacnan;
A A 0=, .,
s X—=2 Y + je+ v,

I'amma-usnydenue

4.3.3

3aKoH paJIMO0aKTUBHOTO pacnajia:

-t




HYCTB M — Macca paauOaKTHBHOI'O BEIICCTBA. Torz[a

-t
m(t) =mgy*2T

434 SAnepuble peaknuu. Jlenenne u CUHTE3 sAep

122




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. [TapdentheBa H. A. CoopHuk 3ama4d o ¢usuke. bazopsiii ypoBenb. s 10-11 kimaccos
o01eobpazoBatenbHBIX yupexkaenuit/M., [Ipocsemienue, 2024.

2. Eprotkun E. C., Eprotkuna C. I'. ®uzuka. CaMOCTOSTENbHBIC M KOHTPOJIBHBIE U Pa0OTHI.
10 xi1./M., IlpocBemenue, 2024

3. Eptotkun E. C., Eptotkuna C. I'. ®uzuka. CaMoCTOSTENbHBIE U KOHTPOJIbHBIE U PAOOTHI.

10 xi1./ M., IlpocBemienue, 2024

4. PeivreBuu A.I1. Coopuuk 3amau no pusuke/M., [Ipocsenienue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DneKkTpoHHbIE POPMBI YUeOHBIX TOCOOMH n3narenscTBa «IIpocsemnienne»



