MWHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKON ®EJIEPALINA

I[enapTaMeHT mo 06p330B3HI/IlO AIMHUHUCTPaA UM Bo.ﬂrorpa):[

HeHTpaJILHOQ TCPPUTOPHAIBHOC YIIPABJICHUE JIcIapTaAMEHTA 110

00pa30BaHUIO

MOY Jlunei Ne 5 umenn FO.A.I'arapuna

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
3aB. Kadeapon 3aMECTUTEb Hupextop MOY «JIunei
nupekropa o Y BP No5 umenn 10.A. I'arapuna
[Iporokomn Nel H.M. JIamosa
oT «26 » aBrycra 2025 1. ITporokom HMC Nel Tponkuna JLA.
oT «26» aBrycra 2025 1. ITpuxas Ne301 ot «26» aBrycra
2025 .

TponknHa Jlapuca

PABOYAS ITIPOTPAMMA
(ID 7340630)

yueOHoro npeamera «@usuka. Yriay0JaEéHHbIH YPOBEHb)

1151 ooyuaromuxest 10 — 11 kiaccos

Bourorpan 2025

MoanwucaHo undposo

noanucbio: TponkuHa
AnekcaHppoBHa Napuca AnekcaHgpoBHa



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 MyTHU MaTEPUAIbHON TOYKU OT BPEMEHH, U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH, U UX IpauKy.



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 skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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.

HccnenoBanue 3aBUCHUMOCTH TNepuoAa OOpalleHusi KOHUYECKOr0 MasTHUKa
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuepuumaneHbie cuctemsl oTcyéta. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.



Bropoi 3axon HproTOHa 111 MaTepranbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX cIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tema, aBmKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKEHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIHM ILIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MPWIOKEHHBIX K TelIy CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEHHOM MOIABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHHM IBUKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAKOLIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKMHYTON Yepes
NETKui OJIOK.



N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEINBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBUst paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUS.

Tema 4. 3axonvl cOXpaneHus 6 MexaHuxe.

NmMmysibc MaTepuanbHON TOUKHU, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

MMiyJibCc CUIIBI M1 U3MEHEHHUE UMITYJIbCA TeJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUaibHOW TOYKM. lIpencraBieHne o cCoXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajaoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHas >Heprus.
[ToTenmnumanbHas >HEprus ymnpyro nehopMupoBaHHOW TPYKuHBIL. [loTeHImanpHas
DHEPrusl Tena B OJHOPOJHOM I'paBUTAUMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO IIapa (BHYTpH U BHe 1miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



YpaBHeHne bepHyim il MIACATBHOM KUIAKOCTH KAaK CJEJACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckue yCTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIIECCHI: JBUKCHUE PAKET,
BOJAOMET, KONEpP, MPY>KUHHBIA MHCTOJET, THPOCKOM, (QUIYypHOE KaTaHHUE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTruBHOE IBMXEHUE.

N3MepeHre MOIIHOCTHU CHUJIBI.

W3meHeHune 2Hepruu Tela MPU COBEPILIEHUN PaOOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CHJIBI TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre KHHETUYECKOM YHEPTUU TeJla [0 TOPMO3HOMY MYTH.

N3mepenne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

OmnpeneneHue pabOThl CHIBI TPEHUSI NPU ABWXKCHUM Tejla MO HAKJIOHHOU
MJIOCKOCTH.

Pazgen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnyeckorn Tteopun (MKT), ux
onbITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBmkeHue. XapakrTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHUX
Mojeneil. Macca u  pasmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[ToctostnHass ABorapo.

TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ usmepenus. lllkama
temneparyp Llenbcusi.

Mogens uaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOPUHU: YACTHIIBI
rasa JIBI)KYTCSl XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon dansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemecTBa. | paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3pb  MEXIy [JIaBJI€HUEM U  CPEAHEeM  KUHETUYECKOW DHEpruew
MOCTYNATEILHOIO TEIJIOBOTO JABUXKEHUS MOJEKYJ HICAIbHOr0 rasa (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COIFOTHOM TEMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEIIOBOrO IBUKEHUS €€ YACTHII.



TexHn4eckrue YCTPOWCTBA M TEXHOJIOTMYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buzeoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddys3ust KUIKOCTEH.

Mogaens onbita llTepHa.

[IpuTsyKeHNE MOJIEKY L.

Mopenu KpucTauIn4ecKuX peeToK.

HabGnronenue u vcciie1oBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3ydeHnne n30X0pHOro mnporecca.

N3yuenne nzobapHoro npoiecca.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOAMHAMHUYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYUH, OIMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauwano TtepmoauHamMuku. (CamMoOnpoOW3BOJIBHAs — peJIaKCalUs
TEPMOAMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uaeanbHOTO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHUM:
ypaBHeHHe MenneneeBa—Knanelpona U BeIpaKeHUE [JI1 BHYTPEHHEW SHEPIUM.
VYcnoBust IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsh KOHIEHTpALUs 4acTHULl, BBICOKHE
TEeMIEPATypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPTUH OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoAMHAMUKe. Berancinenue paboTsl mo rpaduky
rpolecca Ha pV-auarpamMmme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel. KoHBekuus,
TEIUIONIPOBOAHOCTD, U3Ty4YECHHUE.

KommuecTtBo TtemnoTel. TemtoéMKOCTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIECTBA. YpaBHeHUe Maiepa. YaenbHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TemiIoThl mnpu Temonepenaye. Ilonarue o0
aanabdaTHOM IpOILIeCCE.

IlepBblli 3aKOH TepMOAMHAMMKU. BHyTpeHHsaAss osHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  JHepruu
TEPMOJUHAMHYECKON CUCTEMBI.



BTopoili 3ak0OH TEpPMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tena K 0osiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTmMocTh MPUPOIHBIX MTPOIIECCOB.

[Tpunnumne! gectBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3nauenue KII/I. uka Kapho.

DKOJOTMYECKUE aCIEKThl UCIIOIb30BaHUs TEIUIOBBIX ABUTrareniel. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpAaTOPHBINA JABUTATENM, MapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUJIOBBIX» OTXOIOB C
WCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTraHMYECKOTO TOTLTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3MeHeHne TeMiepaTypsl Py aiuadaTUueCKOM paCIIUPEHUH.

Bo3ayuiHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U13BMEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue anunabaTHOTO mpoiiecca.

Kom1broTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenue yaenpbHON TENI0EMKOCTH.

HccnenoBanue nmpoliecca OCThIBaHUS BEIIECTRA.

UccnenoBanue anunabaTHOTO mpoiiecca.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Paszoevie nepexoowl.

[TapooOpa3oBanne u KoHjaeHcanusg. McmapeHue W KumeHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHble W HEHAchIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHHUS HACBIIMICHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh
0T 00bEMa HACHIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lnaBnenne W Kpuctaiuzanusa. YJieJbHas TEIIoTa IUIaBJICHUS.
CyOmumarnwsi.

Hedopmaruu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.



TemnoBoe pacimmpeHue KUAKOCTEH M TBEPABIX TEN, 00bEMHOE M JMHEHHOE
pacimperne. AHTapMOHHM3M TEIUTOBBIX KOJICOaHH YaCTHI BEIIECTBA KaK MPUIMHA
TEIJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHeprun B Pa3oBbIX MEPEX0Iax.

VYpaBHeHuUe TerIoBoro OaaaHca.

[ToBepxHocTHOE HaTskeHHE. Koad(duimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanwmnsphsie siBnenus. J{aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
dopmyiia Jlarutaca.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemmoBoe pacmpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBIICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie sBiIeHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Hab6monenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MOMEIICHHH.

N3mepenne ko3¢ duipeHTa IoBEpXHOCTHOTO HATSKCHHMS.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.ie.

OJNeKTpu3alusl Tel U €€ MPOSBICHHS. JJEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUUECKUX 3apsioB. [IpOBOJHUKH, JUANEKTPUKKA U  MHOJYHPOBOIHUKU.
OneMeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIro
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DinekTpudeckoe nose. Ero aeicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€nnocts  anekTpuueckoro  moins.  [IpoOueiii  3apsan.  Jlunuwm
HaIpPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJisi. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHATOB U
HanpspbkeHue. [loTeHiumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.



[ToTeHman snexkTpocratnyeckoro noiid. CBsi3b HANPSHKEHHOCTH OIS U PA3HOCTH
NOTEHIMAIOB ISl 3JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHLIMT CyNepNO3UIUN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTo Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. JudnexTpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Kongencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeMHEHNE KOHIeHCcaTopoB. [locienoBarenbHOe COEAUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxKeHME 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: DAJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DnexTpocTaTHyecKas 3amuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTropa OT IUIOIIAAH
IJJACTUH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUUYECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpA.

3apsnka 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HabGnrogenue npeBpaiiieHus SHEPTUU 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

Hccnenosanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuii mok.



Cuia toka. [locTosiHHBIN TOK.

VYcnoBus CymnieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McTouHuKH
toka. Hammpsokenue U u D/1C &.

3akod OMa U1 y4acTKa [eIu.

DJIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh COIIPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUIOIIAJM TMONEPEYHOTO CEUCHHS.
VY 1esibHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaILICIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIE¢HHBIX ekTpruueckux mnenei. [IpaBuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xxoymns—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerjoBas MOIIHOCTb, BbIAEseMas Ha
pe3ucrope.

OJIC um BHYTpEeHHEE CONpPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Iermu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKOU SHEPTHUU.

Hemoncmpauuu.

N3mepenure cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe u3zmepenue I/]C. KopoTkoe 3amMbikaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IICIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, nPpAKMUKYM.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHHUS MPOBOIHUKOB.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMeTpa).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTUBIIEHHUSI HCTOYHUKA TOKA.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 paziuunvix cpeoax.



DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. Cob6cTBeHHas U pUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUd TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DIeKTpUYecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Ta30pas3psiaHbIe
JIaMIIbl, 3JIEKTPOHHO-Ty4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UuCTOp, (OTOAUOM, CBETOJIMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOIMMOCTU METAJIOB U NOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3rYecKUil MPAKTUKYM.

CnocoObl n3mMepenus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 knacce
OCYILECTBIISIETCS C YUYETOM COJIEPIKATEIIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
nOo3HaHuA: SIBICHWE, HAy4YHBIA (akT, TWmoTre3a, (pu3myeckas BEIWYWHA, 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.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
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.

[erictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOMU
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC vHAYKIMK B MPOBOJHUKE, IBMXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUA B MATHUTHOM MOJIE
3eMJIH.

Hemoncmpauyuu.

HaOnroienuie siBneHus 3JeKTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

ITpaBuno Jlenua.



[Tamenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J{C caMOMHIYKIMK OT CKOPOCTH M3MEHEHHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUAS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammumntyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u yacrora konebanwii. Ilepron Manmbix CBOOOJHBIX KOJEOAHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOMHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanue 3aTyXaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYXKHHE C IEIBIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPrUU MpU KoJIeOaHUSIX rpy3a Ha NPy KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.



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.

[MPEJAMETHBIE PE3VJIbTATBI



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

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

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

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

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

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



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

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

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

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

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



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

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

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

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

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

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

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

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



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON 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 IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Kontpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITPUPO/IbI
bu6mmoreka [IOK
1.1 H i 4 1
AV METOM HOSHATI HIPHPOAHT https://m.edsoo.ru/f16b68d7
Hroro no pazneny 4
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 13 2 bubmorera [JOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Hutamika 13 ! 3 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
2.3 5
Cratika TBEpAOTO TENA https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 14 1 2
3aKOHBI COXpPAHEHHS B MEXAHUKE hitps://m.edsoo.ru/fl6b68d7
Hroro no paszueny 45
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
bu6mmoreka [JOK
A i 1 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPHH 5 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2 T T 2 1 2
3 €pMOIMHAMUKA. T eTIOBBIE MAIIIMHBI 0 https://m.edsoo.ru/f16b68d7
313 ArperatHble coCTOsIHUS BenlecTBa. Da3oBbie 14 | | bubnmnoreka [JOK

MepexXOoabl

https://m.edsoo.ru/f16b68d7



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

Hroro no pazgeny 49
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK
4.1 Oueirpuiecioe noie 22 2 hitps://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 21 3 hitps//m.cdsoo.ru/fl6b68d7
bu6mmoreka [IOK
4.3 Tox B pasTHYHEIX cpejiax 3 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 46
Paznen 5. PUBUNUYECKHUN TIPAKTUKYM
. bubmuorexa [JOK
31 PH3MYCCKHH NPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 33



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgposbie
Ne n/m P Kourpoububie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarsurtHoe 1ojie 16 3 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 DneKTpoMaruuTHast UHIYKIUs 12 1 hitps://m.cdsoo.rw/39859%f]
Hroro no pazgeny 28
Pazpen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4eCcKHe KoIeOaHus 12 2 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 10
DNeKTpOMarHuTHbIE KoJieOaHus https://m.cdsoo.r/39859f1
bu6nmoreka [JOK
2.3 M 10 1 1
€XaHUYECKHUE U HJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.rw/39859f1
bu6nmoreka [JOK
2.4 1
Onuia 30 3 https://m.eds00.ru/39859¢f1
Hroro no paszneny 62

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OcuoBel CTO

2

bubmuorexa [JOK
https://m.edsoo.ru/39859ef1

Uroro no pazgeny

Pasznen

4. KBAHTOBAS ®PU3UKA



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

bubmuorexa [JOK

4.1 K - i 14
OPTYCRIIHPHO-BOIHOBOR el https://m.edso0.ru/39859¢f1
4.2 ®duznka aToma 7 1 bubmmorexa [TOK
https://m.edso0o.ru/39859ef1
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 6 bubnmoreka [JOK
) YaCTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
bu6mmoreka [IOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 10 hitps://m.cdsoo.rw/39859%f]
Hroro no pazgeny 10
Pasznen 6. PUSUMUECKHUI MPAKTUKYM
. bubnuorexa [JOK
6.1 O 16 16
MSPHCCIIH HparTiM https://m.edso00.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cuctemartu3zanus 1 0000IIeHIE TPEIMETHOTO
71 COJIepKaHUsA U OIbITA JEATEIbHOCTH, 15 bubnnorexka [JOK
’ NpUOOPETEHHOTO PU U3YUYEHUH Kypca https://m.edsoo.ru/39859¢f1
¢u3uku 10 — 11 kmaccoB
Uroro no pazgeny 15
bubmuorexa [JOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 26
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ITOYPOYHOE IIVTAHUPOBAHMU 10 KJTACC

KoanyecTBo 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema YpoKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘IGCKI/Ie oﬁpasoBaTe.ﬂbnue
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
HNuctpykrax no Th. ®uszuka — pyHaaMeHTaIbHas HayKa O
| pye q i bynn . Y 1 https://m.edsoo.ru/1beef346
npupoae. HayuHslii MeTo 1 HO3HAHUS U METO/IbI
PHPOA Y o A . A bu6mmoreka [IOK
uccae0BaHus GU3NUECKUX SIBICHUI
https://m.edsoo.ru/3a7fde29
3 bubmuorexa [JOK
KCIIEPUMEHT U TEOPUS B MPOIECCE MTO3HAHUS IPUPOIBL.
P P pott PP https://m.edsoo.ru/34c¢49931
2 | HaGmionenue u skcriepuMenT B pusmke. CriocoOsl 1
o bubmuorexa [JOK
n3MepeHus: GU3NYECKUX BETUUNH
P https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEJIbHAS MOTPEITHOCTH U3MEPEHUN bubnnoreka [JOK
3 ¢duznveckux BenuuuH. MoaenupoBanue B pusuke. Poiab u 1 https://m.edsoo.ru/7f18fda3
MecTo (pu3uKU B OPMUPOBAHUN COBPEMEHHOM HAyUHOM bubnnoreka [JOK
KAapTUHBI MUPA, B IPAKTUYECKOMN IEATEIbHOCTHU JIIOIEH. https://m.edsoo.ru/eabbded1
Jlaboparopanst pabora Nel 3HakoMcTBO ¢ IUPpoOBOH
4 naboparopueii o pusuke. [Ipumeps! n3MepeHus 1 |
(bu3MYECKUX BEWYUH MPH MOMOIIN KOMIBIOTEPHBIX
JaTYNKOB.
Mexanundeckoe apmxeHue. Cucrema oTcuera.
5  OrHocute ocﬂ €XaHU4ECKOTO e IIpsima 1 bubmmoreia LOK
THOCHTEIILHOCTh MEXaHHUECKOTO JBIKEHUs. [Ipsimast n
A P https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4il MEXaHUKU
Pannyc-BekTop MarepranbHON TOUYKH, €r0 MPOCKIIUH HA OCH
6 00 g a Tpae op [Tepememenue. C }:) octb. 1 1 bubmmoreia LIOK
K WHAT. KTOPHSI. Mmernierne. Ck Thb. 1X
PA P b P P https://m.edsoo.ru/30a108a5
MPOEKITUU Ha OCH KOOPIMHAT
7 PaBHOMepHOE npsiMosIMHENHOE ABIXKeHHe. [ 'paduueckoe 1 bub6nuorexa [IOK

OIMMCAHUC PAaBHOMECPHOI'O HpﬂMOHHHeﬁHOFO JABUKCHU S

https://m.edsoo.ru/89ba7190
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bubmuoreka [JOK

8  Cnoxenue nepemMelieHuil u ckopocrel. Pemenue 3agau hitps-//m.edsoo.ru/761d18aa

9 HepaBHoMepHOE 1BHKeHME. MTHOBEHHAsA CKOPOCTb. bubmumoreka [IOK
Yckopenue. https://m.edsoo.ru/a99549a7

10 | IIpsimosnurHENHHOE IBUXKEHHUE C TOCTOSTHHBIM YCKOPEHUEM Bubmiorexa LIOK

https://m.edsoo.ru/a99549a7

1 Jlaboparopuas pabota Ne2 MccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU [IPU PABHOYCKOPEHHOM JIBUKCHUH.

12 I'paduueckoe onucaHue MPSIMOJIMHEHHOTO IBUKECHUS C bubnnorexa [JOK
MOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobosHOe najsieHue. Y cKkopeHue CBOOOHOTO HaIeHHs.

13 3aBucumoCTb KOOpIAUHAT, cf(opocm, YCKOPEHUS OT BpEMEHHU bubmorexa IOK

https://m.edsoo.ru/f738109¢
U X rpaduKu
14  JIBuxeHwue Tena, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY bubmorexa HOK
https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npmxenue. [[BukeHue mo OKpyKHOCTH.
15 VI;J'IOBaSI u nMHeﬁias{ CKOpOCJTII). [Tepuon n qaci}c,)Ta. Brbmiorexa LIOK
https://m.edsoo.ru/33196fbe
[lenTpOocTpeMuUTENbHOE U MOJTHOE YCKOPEHHE
JlaGopatopHnast pabota Ne3 M3yueHue qBUKEHUS Tena,

16 OpoILIEHHOT0 rOpU30HTANIBHO. [IpoBepka runoTessl 0 NpsiMon
MIPOMOPLIMOHAIBHOMN 3aBUCUMOCTH MEXY JalIbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TEJIA.

17 O06o011eHne 1 cucTeMaTu3alys 3aHUi 10 TeMe bubnuorexa [IOK
"Kunemaruka" https://m.edsoo.ru/1242{32e
ITepBeiif 3ak0oH HproToHa. MHEpLIMaIbHBIE CUCTEMBI OTCYETA.

18 ITpunnun otHOCcUTENbHOCTH [ 'anunes. Hemnepuuaibusie bubnuorexa [IOK

CHCTEMEBI OTCUETA.

https://m.edsoo.ru/5a9e4a64
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19

Cuna. PaBHoeicTBytO1Ias cuiia. Bropoii 3akoH HeroToHa.
Macca. BzaumoperictBue ten. Tpetuit 3akon Herorona

bubmuoreka [JOK
https://m.edsoo.ru/141d3837

20

Jlaboparopuas padota Ned M3mepenue paBHOACHCTBYIOMIEH
CWJI IIPU IBUKEHUU OpyCKa 10 HAKIIOHHOM IIIOCKOCTH.

)1 [Tpuniun cynepno3uiuu cui. Pemenne 3aaa4 Ha bubmuorexa [JOK
MpuMeHeHue 3aKkoHOB HrroToHa https://m.edsoo.ru/bdf997fb
” 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bubnmoreka [JOK
IPaBUTAIMOHHOW U MHEPTHOMN MacCChI. https://m.edsoo.ru/9aba2b0a
23 Cwia TSOHKECTH U yCKOPEHHE CBOOOTHOTO A ICHHS. bubmmoreia LIOK
https://m.edsoo.ru/22757126
24 JIBu>keHHe HeOECHBIX TeNT U UX UCKYCCTBEHHBIX CITyTHUKOB. bubnnoreka [JOK
[IepBas kocMuueckas CKOpocTbh. 3akoHbl Kernepa https://m.edsoo.ru/11abfa0a
25 | Cuna ynpyroctu. 3akoH ['yka. Bec tena Eﬁg:jﬁ?iﬁgﬁ 10ae2cdsd
Jlaboparopras padota NeS UccnenoBanue 3aBUCUMOCTH CHIT
26 | ynpyrocTtu, BO3HHKAIOLIUX B MIPYKUHE U PE3NHOBOM
oOpasiie, OoT ux aedopmaluu.
Cuna tpenus. [Ipupoga u Buas! cui TpeHus. [[Buxenue B Bubmiorexa LIOK
27 . https://m.edsoo.ru/1fa86499
KHUJKOCTHU U Taze ¢ YYETOM CUIIBI COMTPOTUBIICHUS CPEIbI https://m.eds00.u/2¢b29676
JlaGopatopHnas pabota Ne6 M3mepenue koadduirenra
28 | TpeHMs MO BeIHYMHE YIJIOBOTO KOd(PUIMEeHTa 3aBUCUMOCTH
Frp(N).
bubnnorexka [JOK
29  [asnenue. ['mapocrarudeckoe nasienue. Cuna Apxumena https://m.e dsg).ru 1a28aa7ad
" Konrtponsnas padora Nel Kunematuka. Jlunamuka. BuGmorexa LIOK

https://m.edsoo.ru/9f5a574¢c
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AbcomoTHo TBepaoe Teno. IloctynarensHoe n

bubmuoreka [JOK

3 BpaliaTeIbHOE JTBUKEHHUE TBEPJOTO Telia https://m.edso0o0.ru/2b95d57¢
32 MoMeHT cuibl OTHOCUTENBHO OCH BpaleHus. 1lnedo cuiibt Bubamorexa [OK
https://m.edsoo.ru/653d3459
1 CroxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Tely. LleHTp bubmuorexa [JOK
TSDKECTH TeJa https://m.edsoo.ru/9aa79a7d
34 VYcioBus paBHOBECHs TBEPAOIo Teja. Buasl paBHOBECHS BrGmnorexa LIOK
https://m.edsoo.ru/9aa79a7d
bubnuorexa [JOK
35 | Petuenue sana: https://m.edscli).ru/dclcaaCO
56 | ook, Liorepwace cnorevc Manepiam noue. Toopeva b6 morera LIOK
https://m.edsoo.ru/4bb8294b
O IBUKEHHUH LIEHTPA Macc
37 WMmynibe cuilbl M UI3MEHEHHUE UMITYJIbCA TeJla. 3aKOH bubnnorexa [HOK
COXpPaHEHHUs UMITyJIbca. PeakTHBHOE BUKEHHE https://m.edsoo.ru/13f0a221
18 MowmeHT uMmnysibca MaTepuanbHoi Touku. [Ipencrasnenue o bubnnorexka [JOK
COXPAaHEHWU MOMEHTAa UMIIYJIbCa B [IEHTPAIbHBIX MOJIAX https://m.edsoo.ru/d6532eb9
39 Jlaboparopnas pabota Ne7 U3mepenue ummymbca Tefa 1mno
TOPMO3HOMY ITyTH.
40 | Pemenue 3ama4 Brbmiorexa LIOK
https://m.edsoo0.ru/f7706d63
Pabora cuibl Ha MaJIOM ¥ Ha KOHEYHOM ITePEMEIIICHUH.
41 TI'paduueckoe npeacraBieHue pabOTHI CI/IJ‘IIE)I. MEIHIHOCTL Brbmiorexa LIOK
YT https://m.edso00.ru/913974c7
4 Kunernueckas sneprus. Teopema 00 n3MeHEHUN bubnmnoreka [JOK
KUHETHYECKOW YHEPTUU MaTEPUATbHON TOUKU https://m.edsoo.ru/9a5e2e74
43 [ToTeHnManbHbIe U HEMOTEHITUAIBHBIE CHJTIBL. bubnmnoreka [JOK

IloTenunanbHast SHEPTHL. BTOpaH KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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Tpetbst KocMudeckasi CKOpocTb. CBs3b pabOTHI

44 | HenmoTEeHIMAJIbHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOMN BrGmnorexa LIOK
SHEPIHH CHCTEMbI T, https://m.edsoo.ru/f57b4e01
45  3akOoH COXpaHEHUs MEXaHUYECKOM SHEPruu. bubmorexa IOK
https://m.edsoo.ru/f57b4e01
46 Jlaboparopanst pabota Ne§ Onpenenenue 13a60TLI CHITBI
TPEHHUs MIPU JIBMKEHUU Tella M0 HAKJIOHHOM MIIOCKOCTH.
47 Yipyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE bepHyin bubnuoreka [IOK
JUTSL UAealbHOU KUIKOCTH https://m.edsoo.ru/f30{43b6
43 O06001IeHrEe U CHCTEMAaTU3alns 3HAHUH 110 TeMe 3aKOHBI
COXpaHEHHUs B MEXaHUKE.
49 KonTponbnas pabota no teme "CraTuka. 3aKOHbI bubnnoreka [JOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
50 Pa3BuTHe npencraBiaeHuil o npupoe TenaoTsl. OCHOBHBIE bubnnorexa [HOK
nonoxkenus MKT. luddysus. bpoyHoBckoe nBuxeHue https://m.edsoo.ru/b0a4445f
51 Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPABIX TeN. XapakTep bubnuoteka [JOK
IBIDKEHUS M B3aMMOJIEHCTBUS YaCTHIL BEILIECTBA https://m.edsoo.ru/c44d02e2
5 Macca u pazmepsl Monekyn (aToMoB). KonudectBo bubnnoreka [JOK
Bemlecta. [locTostHHas ABoraapo https://m.edsoo.ru/c5b72ab7
53 | Temmneparypa. TemoBoe paBHoBecue. lIkana Llenbcus Egg:;ﬁ:ii?ﬁ 100704493
bubnuotexa [JOK
>4 | Pemerne sanat https://m.edsg).ru/ 1531abas
55 | UneanbHbli Ta3. 'a30BbIe 3aKOHBI Eﬁ:jﬁjﬁiﬁﬁ 1deb2367
« VYpaBuenue Mengaeneera-Knanelipona. Pemenue 3amaq BuGmorexa LIOK

https://m.edsoo.ru/8d12¢328
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bubmuoreka [JOK

A .
57 OconroTHas Temrieparypa. 3akoH JlanpToHa https-//m.edsoo.ru/14e02d 1
53 N3onponeccel B MaeanbHOM Ira3e ¢ IOCTOSHHBIM bubmumoreka [IOK
KOJINYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
59 I'paduaeckoe nmpeacraBaeHUE U30MPOIIECCOB: H30TEPMA, bubmuorexa [JOK
n30x0pa, n3obapa https://m.edsoo.ru/1344327b
bubmuoreka [JOK
60 O MKT
CHOBHOE ypaBHeHie https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
61 P
CHICHHE sajad https://m.edsoo.ru/10265a05
62 | JlaboparopHas pabota Ne9 N3yyenne n3obapHoro mpoiecca

CBs13b a0CONMIOTHOM TEMIIEPATYPhI TEPMOIUHAMUIECKOMN

bu6mmoreka [IOK

63 | cucTembl CO CpelHEeN KNHETUYECKON 3Hepr"nen https-//m.edsoo.ru/c38af875

[IOCTYNATEJIbHOTO TEIJIOBOIO JBUKEHMSI €€ YacTHULL
" " bubnuorexa [IOK

64  KonutponbHas padora no teme "OcHoBbl MKT https-//m.edsoo.ru/1 3adad59
TepMmoanHaMuueckas cucTema. 3alaHie BHEIIHUX YCIOBUM

65 it T/ cucreMbl. BHenHue U BHYTpEHHUE [TAPAMETPBI. bub6nuoreka [IOK
ITapamerpsl T/l cuctemsl Kak cpejHNE 3HAUEHUS BEJIUYUH, https://m.edsoo.ru/5f8d38a3
OTHCHIBAIOUINX €€ Ha MUKPOCKOITMYECKOM YPOBHE

66 Hynesoe Hauano tepMoanHaMuky. CaMonpon3BOJIbHAs bub6nuoreka [IOK
penakcanus T/l cucTeMsbl K TENJIOBOMY PaBHOBECHIO. https://m.edsoo.ru/8ec512f0

67 Mogenp nieanbHOro ra3a B TEpMOJIUHAMUKE. Y CJIOBHUS bu6mmorexa [IOK
MIPUMEHUMOCTH 3TOI Mozenu https://m.eds00.ru/29355001

68 VYpasaenune MenpeneeBa-Knaneipona 1 BeIpaXxeHUe ISt bubnuorexa [IOK
BHYTpPEHHEN SHEpPruu https://m.edsoo.ru/bal178d0

69 BeIpaxenue 1 BHyTpEHHEN SHEPTUHA OJHOATOMHOIO bubnuorexa [IOK

nACAJIbHOTO Ira3a. KBa3ucratnueckue u HECTaTUUSCKUE

https://m.edsoo.ru/ac5cacl5
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MPOLIECCHI

70

DnemeHTapHas paboTa B TepMoaAMHaMuKe. Berancnenne
paboTsl o rpaduKy nporecca Ha pV-auarpamme.
Tennonepenaya Kak criocod U3MEHEHUs! BHYTPEHHEH
snepruu T/] cucremsl Oe3 coBepieHus: paboThI

bubmuoreka [JOK
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

71  KonHBek1usl, TEIIONPOBOJHOCTb, U3TyUYCHUE Bubmmorexa LOK
’ ’ https://m.edsoo.ru/157b54cd
KomuuaectBo Temnorel. TemmoéMKocTs Tena. Y aeiabHas U
72 MomspHas TEIJI0EMKOCTH BEIIECTBA. Y AeNIbHAS TEIUIOTa Bubmmorexa LOK
https://m.edsoo.ru/7ba67355
CropaHus TOTUIMBA
73 | Pacuér xonmuecTBa TEIUIOTHI MIPHU TEIUIONEpeaaye Bubnmorexa LOK
https://m.edsoo.ru/1db5ad4e
74 [TonsiTue 06 amnabaTHOM mporecce. [lepBrIii 3aKkoH bu6mmoreka [IOK
TEPMOTUHAMUKHA https://m.edsoo.ru/d8098824
KonuyecTBo TemioTs 1 paboTa Kak Mepbl U3MEHEHUS bu6mmoreka [IOK
75 .
BHyTpeHHel sHeprun T/l cuctemsl https://m.edsoo.ru/b047alcd
76 Jlaboparopnast pabota Nel0 Uzmepenue yaenpHOM
TEIIOEMKOCTH
77 JlaGopatopHnas padora Nell MccnenoBanue aguabaTHOTO
rpoiiecca
BTopoii 3ak0H TepMOIMHAMHKH ISl PABHOBECHBIX U
78 HepEIl)BHOBeCHbIX rII)II)OIfeCCOB. He(f[6paIT)HMOCTL MPUPOTHBIX bubmiorexa HOK
https://m.edsoo.ru/c614f464
MPOLIECCOB
[Tpuniune! geiictBus TemnoBbix mamuH. KIT/I.
MakcumansHoe 3nauenue KII. [ukn Kapuo bubnuorexa [JOK
79 https://m.edsoo.ru/2e¢945513

https://m.edsoo.ru/fe3857b9
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bubmuoreka [JOK

80 | Pemerne sana https://m.edsoo.ru/b3efal8b

31 DKOJIOTHYECKHUE aCeKThl UCIIOJIb30BaHUS TEIIIOBBIX bubnmoreka [JOK
nsurateneil. TemnoBoe 3arpsi3HEHUE OKPYIKaIOIIeH cpeibl https://m.edsoo.ru/9867aaa7

bu6mmoreka [IOK

82 | Pemerte sanat https://m.edsoo.ru/c8c70432

23 O0o001IeHre U cucTeMaTH3allvs 3HaHUH TI0 TeEMe bubnmoreka [JOK
"TepmonuHamuka. TernaoBbie MalIiHbI" https://m.eds00.ru/28d62b3f

24 KonTponbhas padota no teme "Tepmonnnamuka. TernioBble bubnnorexa [JOK
ManIuHb!" https://m.edsoo.ru/1b6e26¢5

25 [TapooOpa3oBanue U KOHAeHcalus. Vcriapenue u KUIeHue. bubnnoreka [JOK
VY aenpHas TemioTa napoodpazoBaHus https://m.edsoo.ru/618e6777
HacelenHbie 1 HeHachIeHHbIE apbl. KauecTBenHas
3aBHCUMOCTb IIOTHOCTH M JaBJICHHS HACBIIIIEHHOTO Mapa OT

86 | Temmeparypsbl, UX HE3aBUCUMOCTb OT 00bEMa HacmmeHioro Bubmiorexa LIOK

https://m.edsoo.ru/f5¢17d02
napa. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KHUIKOCTH
BnaxxnocTs Bo3myxa. AOCONIIOTHAS U OTHOCUTEIbHAS bubmmoreia LIOK

87 BIAKHOCTS, PEllICHHE 3a1a1 https://m.edsoo.ru/30ebbb79

https://m.edsoo.ru/18e95{f3

28 Jlabopartopnast pabota Nel2 M3mepenue abcomoTHON
BJIQKHOCTH BO3JlyXa M OIIEHKA MacChl MapoOB B IIOMEIIICHHUH.

29 Teépnoe teno. Kpucraminueckue u amopQHbIe Tena. bubnuorexa [IOK
AHU30TPOIUS CBOUCTB KPUCTAIIIOB https://m.edsoo.ru/20a88a03
[TmaBnenne M KpUCTAIUTH3ANNS. Y IENTbHAS TEeTUIOTa

T CyOnmmumarus bubnuorexa [IOK

https://m.edsoo.ru/6ee91e9f
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91 Hedopmaru tBEporO Tena. Pactsokenue u cxxarue. CIBur. bubmumoreka [IOK
Monyns FOura. [Ipenen ynpyrux nedopmaruii https://m.edsoo.ru/dalaabl10
TennoBoe paciIMpeHHe )KUIKOCTEN U TBEPABIX TEIL. bubmumoreka [IOK
92 .
AHTapMOHU3M TEIJIOBBIX KOJIEOaHUI YacTUIl BEIIECTBA https://m.edsoo.ru/7baSedf2
bu6mmoreka [IOK
93  Ilpeo0O
peoOpazoBaHue SHEPruu B (Ha30BbIX Epexoaax https-//m.eds0o.rw/97a0672f
bubmuoreka [JOK
94 VY 0
DABHCHHE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
95 P
cictHe salat https://m.edsoo.ru/8ab7f40d
I1 K .
96 Hannest oz nekpsseofi HosepoeTei0 KOG Bromorer LLOK
A MCED P A ' https://m.edsoo.ru/b42£1{97
®opwmyiia Jlamaca
97 O060011IeHNEe U CUCTEMAaTH3allisl 3HAHUH 110 TEME bu6mmoreka [IOK
"ArperatHble cocTosiHUs BenecTBa. ®a3oBbie nmepexo b https://m.edso00.ru/0b52575¢
KonTponbhas padota no Teme "ArperatHble COCTOSHUS bubnnorexka [JOK
98
BemecTBa. Ma3oBbie MePexonl" https://m.edsoo.ru/7dc2a739
s | oot om i, e
g P IO LipoBoa ’ https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKHU U TIOTYTTPOBOIHHKHU
OneMeHTapHbIN MIEKTPUIECKUH 3apsl. 3aKOH COXPaHEHUs bub6nuoreka [IOK
100
NEKTPUYECKOTO 3apsja https://m.edsoo.ru/f49afd24
101 B3aumopeiictBue 3apsinoB. Toueunsie 3apsiapl. 3aK0OH bu6mmorexa [IOK
Kynona https://m.edsoo.ru/445b7746
bubmuorexa [JOK
102 P
cHicHie salat https://m.edsoo.ru/6b87ecSa
103 Dnektpuueckoe noiie. Ero geiicTBre Ha IeKTpUYEeCKUe bubnmnoreka [JOK

3apsiabl

https://m.edsoo.ru/05c6bfal
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104

Hanpspok€HHoCTb 3nexTpuueckoro nosis. [IpoOHslii 3apsa.
JIuHUK HANPSHKEHHOCTH IEKTPUUECKOTO MOJIS.
OHOPOIHOEINEKTPUUECKOE TOJIE

bubmuorexa [JOK
https://m.edsoo.ru/3dac6957

IloTeH1IMATBHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA. PazHocth

bubmuoreka [JOK

105 MOTEHIMAJIOB U HAINPsDKEHUE https://m.edsoo.ru/80021447
HOTCHII__[II/IaJII)Haﬂ SHEprus 3apsiia B BJ'ICKTpOCTaTg‘ICCKOM BuGmorexa LOK

106 EZE@. .(.)TGHI_[I/IaJ'I ANEKTPOCTaTUYECKOTrO 1mosist. CBs3b https://m.edsoo.ru/af5 fa389

PSOKEHHOCTH TIOJISI K PA3HOCTH MTOTCHIIUAJIOB IS https-//m.edsoo.ru/df7a6838

AJIEKTPOCTATUYECKOTO TTOJIS
[TpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX mojei. Pemenue Bubmiorexa LIOK

107 https://m.edsoo.ru/Ocfe4a6e
satat https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsina. [lone paBHOMEpPHO 3apsIKEHHOMN bubnnoreka [JOK

108 | cdepsl. [lone paBHOMEPHO 3apsKEHHOTO MO 00BEMY I1apa. https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpHO 3apsHKEHHOW 0€CKOHEUHOM TIOCKOCTH. https://m.edsoo.ru/f7a665¢ee

109 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE bubnnoreka [JOK
paBHOBECHSI 3apsJI0B https://m.edsoo.ru/32405eab

110 JIMDIEKTPUKHU U TIOTYTTPOBOAHHUKH B DJIEKTPOCTATUIECKOM bubnnoreka [JOK
noiie https://m.edsoo.ru/060ebab5

11 Konnencarop. 1ekTpo€MKOCTh KOHAEHCATOPA. bubnnoreka [JOK

3J'ICKTpOéMKOCTL IJIOCKOI'O KOHJACHCATOpa

https://m.edsoo.ru/845b4{73

112

Jlaboparopnast pabota Nel3 MccnenoBanue paspsiga
KOHJIEHCATOpa Yepe3 Pe3ucTop

113

114

HapaJ'IJ'ICJ'ILHOC COCAUHCHUEC KOHACHCATOPOB.
ITocnenoBarenpHOE COCANHCHUEC KOHACHCATOPOB.

JlaGopatopHnas pabora Nel4 Pacnipenenenue pasHoCTH
MOTEHIMAJIOB (HAMPSHKEHUS ) IPU TIOCIIEJ0BATEIIbHOM
COEIMHEHUH KOHJIEHCATOPOB

bubmuorexa [JOK
https://m.edsoo.ru/d11e8ce?

bubmuorexa [JOK
https://m.edso0.ru/1€992920
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bubmuoreka [JOK

115 | Dueprus 3apsyKEHHOr0 KOHJEHCATOpa https-//m.edsoo.ru/73a34£18
bubmuorexa [JOK
116 | Pemenue 3amau https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
JIBr>keHUE 3apsiKEHHOW YacTHUIIbI B OJJTHOPOTHOM bu6mmoreka [IOK
117
AIEKTPUICCKOM T10JIe https://m.edsoo.ru/8341d6ac
118 | Pemenue 3amau
119 O0o001IeHre U cHCTeMaTU3alus 3HAaHUH TI0 TeMe bubnuorexa [JOK
"DnekTpuaeckoe momue" https://m.edso00.ru/5752603f
120 = KontponbHas pabota no Teme "IiaekTpuueckoe mosie" Bubmiorexa LIOK
https://m.edsoo.ru/cefe90e9
121 Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIIECTBOBAHUS bubnuorexa [JOK
MIOCTOSTHHOTO 3JIEKTPHUYECKOTO TOKA https://m.edsoo.ru/233311b5
bu6mmoreka [IOK
122 | Ucrounuku Toka. Hanpsxenne u 3/1C https-//m.edsoo.rw/0839a1 15
123 JlaGopatopnas padora Nel5 Yeenuuenue npenena
M3MepeHus amrnepMeTpa (BOJIbTMETpPa)
3aBHUCHUMOCTBH COTIPOTUBIICHUS OJHOPOAHOTO MPOBOJIHHUKA OT bubmmoreia LIOK
https://m.edsoo.ru/95fcdf51
124 ero AnvHBI ¥ TUIOUIAJAN MONIEPEYHOTO CEUEHUS. Y IEIbHOE
CONPOTHUBIIEHUE BelllecTBa. Pemenue 3anau Bubmiorexa LIOK
https://m.edsoo.ru/437f8300
bu6mmorexa [IOK
125 Saxon Oma Al yHactka uem https://m.edsoo.ru/f14{251e
[TocnenoBarenvHOE, MapasieibHOE, CMEIIAHHOE COEUHEHNE bubnmnoreka [JOK
126
MIPOBOJTHUKOB https://m.edsoo.ru/236f7e07
127 Pacuér pa3BeTBIEHHBIX dJIEKTpUUeCKUX Lenel. [Ipasuna bubnuorexa [IOK

Kupxroga

https://m.edsoo.ru/1794ct37



https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
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bubmuoreka [JOK

128 | Pemenne st https://m.edsoo.ru/3881b469
129 gzil(;?én::;:?qecxoro Toka. 3akoH J[>xoyns —Jlenua. EES:I;I /(r);i;asi(')rﬁ 1a3605¢5¢
https://m.eds00.ru/6761bf0f
130 MoOUIHOCTB 3JEKTPUYECKOro TOKa. TeraoBas MOIIHOCTD, bu6mmoreka [IOK
BBIJICIISIEMasi Ha PE3UCTOPe https://m.eds00.ru/99750a6f
131 | Pemenue 3amau bubmmorexa [OK
https://m.edsoo.ru/eb72fc24
132 OJIC v BHyTpeHHEe COIIPOTUBIECHIE HCTOUHUKA TOKA Egg:ﬁ;f;iﬁgﬁ 1774453af
133 Jlaboparopuas pabota Nel6 M3zmepenue 2/C u BHyTpeHHETO
COMPOTHUBIICHUS HCTOYHHKA TOKA
3axon OMa 71 TOJTHOM (3aMKHYTO#1) SIEKTPUYECKOM LIETH. bubmmoreia LOK
134 Pemenie 3a1au https://m.edsoo.ru/221f40fb
https://m.edso0.ru/3580b679
bubnuotexa [JOK
135 MoIHOCTh UCTOYHUKA TOKA. https://m.e dscli).ru 120265 1d8
136 Ha6opaT£)paH;1 pabota Nel7 HccrnenoBanue 3aBUCIMOCTH
MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.
137 | KopoTkoe 3aMbIkaHuE bubnmorexa HOK
https://m.edsoo.ru/546£5632
138 ' KongeHcarop B 1€y NOCTOSIHHOTO TOKa bubmorexa [TOK
https://m.edsoo.ru/3536813e
bubmuorexa [JOK
139 | Pemerme sanat https://m.edsﬁ).ru/44 10cef0
140  Pemenue 3aga4 no teMe "llocTOSAHHBIN 3IEKTpUUECKU TOK" bubmorexa HOK

https://m.edsoo.ru/744261b8
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KonTponbHas padota o Teme "T1oCTOSHHBIN AIEKTPUISCKUI

bubmuoreka [JOK

14l TOK" https://m.edsoo.ru/1885ddf1
DnexTpuuecKas IpOBOAUMOCTb Pa3INYHbIX BELLECTB.
SHeKTqueCKHﬁ TI;))K B i[/IGTaJIHaXI? CBerHpOBOI:[lI/IMOCTB. bubmorexa IOK
142 DIIEKTPUYECKUIA TOK B pACTBOPAX M paciuiaBax hltpssm.edsoo.30:da 794293
https://m.edsoo.ru/4b423491
ANEKTPOJIUTOB. 3aKoHbI Papajes 1 3JIEKTPOoIn3a
DnekTpuyeckuil Tok B razax. [1nazma. DnekTpuueckuii TOK B bubmmorexa LOK
143 pakyyme. BakyyMHEIE HOODHL, https://m.edso00.1ru/92d92{76
https://m.edsoo.ru/2E+160
DNEKTPUUECKUN TOK B MOTYIPOBOAHHUKAX. Bubmiorexa LIOK
144 TT0MyTIPOBOTHHKOBEIE HPHGODH! https://m.edsoo.ru/ab61c660
https://m.eds00.ru/83622200
Ouznyeckuil mpakTukyM o teme "M3mepeHue cuiibl TOKa U
145  HampspkeHus BII)_ICHI/I n}(])CTo;[HHoro TOKa 1pr/1 MOMOIIIH Bubmiorexa LIOK
https://m.edsoo.ru/5643ea56
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB"
dusnueckuil mpakTUKyM 1o Teme "M3yuenune
146 HepaBHOMepHOI;O nBHieHI/m C LETBI0 ZHpeJIGJIGHI/ISI bubmmoreia LIOK
N " https://m.edsoo.ru/f629215f
MIHOBEHHOH CKOPOCTH
duznyeckuil npakTukyM 1o teme "M3mepeHune yckopeHus
147  npu HpﬂMOHHHIe)ﬁHOM ZaBHoyCKopeHHOMpI[BHmgHI/mpno Brbmiorexa LIOK
. " https://m.edso0.1u/6960b6ef
HAKJIOHHOM TJIOCKOCTH
148 dusndeckuil NpakTUKyM 1o teme "M3MepeHue yCKopeHus bubnuoreka [IOK
CBOOOHOTO NaieHus" https://m.edsoo.ru/d1ea2402
dusnyeckuil npaktukyM no teme "Hcecnenosanue
3aBHCUMOCTH NEepHOAa 00paIeHNs KOHUYECKOT'0 MasiTHUKA BuGmiorexa LIOK
149 | ot ero napamerpoB"

https://m.edsoo.ru/bcf53514
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dusznyeckuil npaktukyM 1o teme "[IpoBepka runoressl o

150 HEe3aBUCUMOCTH BPEMEHH JBM)KCHHS OpyCKa 110 HAaKJIOHHOM Bubnmorexa HOK
" https://m.edsoo.ru/0b34db84
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl
duznyeckuil npakTukyM 1o teme "M3yueHue qBUKEHUS
151 | cucremsl Ten CI];HSaHH}I:IX HUTBIO HeszHHyTon yepes Bubmorexa IOK
. ’ ’ https://m.edsoo.ru/b55b81al
nérkuit 610K"
®uznueckuil NpakTUKyM 1o reme "McecnenoBanue IBHKEHUS
152 | ©pycka no HaKJII)OHHoﬁynJIOCKOCTH c nepel\i[eHHmM " Bubmorexa LIOK
https://m.edsoo.ru/b83b1607
K03 durmeHToM TpeHus"
153 dusnyeckuil npakTukyM 1o teme "MccnenoBanue ycinoBui bubnuoreka [IOK
paBHOBeCHsI TBEPIOTO Teja, UMEIOIIETO OCh BpaIeHHs " https://m.edsoo.ru/4a04f417
154 duznyeckuil npaktukyM no teme "M3mepenue bubnnorexa [HOK
KMHETUYECKOM SHEPTUU Tela Mo TOPMO3HOMY ITyTH" https://m.edsoo.ru/856fb28e
155 duznyeckuil npakTukyM 1o teme "M3ydeHune n30XopHoro bubnnorexa [HOK
mporecca” https://m.edsoo.ru/e0fe7e07
156 dusndeckuil npakTukyM 1o teme "HccnenoBanue npouecca bub6nuoreka [IOK
OCTBhIBaHMA BellecTna” https://m.edsoo.ru/2{2faa61
duznyeckuil npakTukyM o teme "M3mepenue bubnnoreka [JOK
157
ko3¢ ulMeHTa TOBEPXHOCTHOTO HATsHKEHNS " https://m.edsoo.ru/6bla23b5
duznyeckuil npakTukyM no teme "Habmonenune
158 | mpeBparieHust :I:Heprm}ll 3apsKEHHOIO KOHJIJ:?HcaTOpa B Brbmiorexa LIOK
" https://m.edsoo.ru/ec424377
SHEPTHUIO U3ITYUYCHUS CBETOANOA
159 dusnyeckuil npaktukyM no teme "Hccnenosanue bubnuorexa [IOK
CMELIAHHOTO COeTUHEHUs Pe3UCTOPOB" https://m.edsoo.ru/2b179d98
160 Pu3nyecKuil NpakTUKyM 10 Teme "M3mepeHne yaenbsHoro bubnnoreka [JOK
COIIPOTHBIICHUS TPOBOTHUKOB" https://m.eds00.1u/64b6e901
161 PesepBHblIil ypok. O60011eHNE U CUCTEMAaTU3alHsl 3HAHUM 110 bubnnorexka [JOK

Teme "Kunemaruka"

https://m.edsoo.ru/ed017d93
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PesepBHblil ypok. O000mIeHNE U cCUCTeMaTH3AIMs 3HAHUH 110

bubmuoreka [JOK

162 1

teme "JIluHamuka" https://m.edso0.ru/3149956b

PesepBHblit ypok. O000mIeHNE U CUCTeMaTH3AIHs 3HAHUH 110 bubmumoreka [IOK
163 1

teme "Cratuka TBepaOro Tena' https://m.edsoo.ru/0f9752ac
L64 PesepBHbIi ypok. O600IICHHE ¥ CHCTeMaTH3alus 3HAHUH 110 | bubmuorexa [JOK

TeMe "3aKOHBI COXpaHCHHS B MEXaHHUKE" https://m.edsoo.ru/6¢0df9cc
165 PezepBHblil ypok. O000mIeHNE U CUCTeMaTH3AIMs 3HaHUH 110 | bubmmorexa [IOK

teme "OCHOBBI MOJIEKYJIIPHOKMHETUYECKON Teopun” https://m.edsoo.ru/de148976

PesepHblil ypok. O000mIeHNE 1 CUCTEMaTH3AIHS 3HAHUH 110 bubnnorexa [JOK
166 1

teme "Tepmoannamuka. TerioBbsie MaIiHb!" https://m.edsoo.ru/Obecc77cl
o Pe3ep:3:51171 ypok. O6001eHue u CI/ICTeMaTCII/;SaI_II/ISI 3HAHUU IO 1 BuGmorexa LOK

TeMe rp"eraTHbIe cocTosiHus BemiecTBa. Pa3oBbie hitps-//m.edsoo.rw/59casco |

MIePEeX0/Ibl

PesepHblil ypok. O000mIeHNE 1 cCUCTEMaTH3AIHS 3HAHUH 110 bubnnorexa [HOK
168 1

Teme "Dnekrpuyeckoe noie" https://m.edsoo.ru/f2381¢c0c
169 Pe3epBHblIil ypok. O60011€HHE U CUCTEMATU3allHsl 3HAHUM 110 | bubnnorexka [JOK

teMe "[locTosHHBIN 21eKTpuyecKuil ToK" https://m.edsoo.ru/3caebdal
170 PesepBHbIil ypok. O000IIeHNE U CHCTeMAaTHU3alHs 3HAHUM 110 1 bubnnoreka [JOK

teMe "Toku B pa3nuuHbIX cpeaax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KIIACC

Koan4yecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka KonTtpoubnbie IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoTbI padoThbI pecypcbl
| B3anmoaeiicTBre NOCTOSIHHBIX MarHUTOB Y MMPOBOJHUKOB 1 bu6mmoreka [IOK
¢ TokoM. MarautHoe nosie. I'umoreza Amnepa https://m.edsoo.ru/487a8593
) Bekrop marauTHOM MHAYKUMU. [IpuHImn cynepno3unuu 1 bu6mumoreka [IOK
MarHUTHBIX MoJied. JINHUU MarHuTHOM MHIYKIHH https://m.edsoo.ru/4clabccb
bu6mmoreka [IOK
3 M .0 C) 1
arHUTHOE T10JI€ MMPOBOAHMKA ¢ TokoM. OmbIT Dpcrena https-//m.edsoo.rw/d35d5262
4 JlaboparopHas padota Nel HccnenoBanue MarHuTHOTO | |
MOJISl TOCTOSTHHBIX MarHUTOB
bu6mmoreka [IOK
5 Cuma A , €€ 1
118 AAMIIEPa, ¢ HATIPABIICHIC 1 MOAYIE https://m.edsoo.ru/26d9cSba
bu6mmoreka [IOK
6 P 1
CHICHHE Saitat https://m.edsoo.ru/a37a0c21
7 [Ipumenenue 3akoHa AMiiepa. DIeKTPOU3MEPUTENBHbBIE 1 bubnuoreka [IOK
npudopbI https://m.edsoo.ru/ad7718d7
2 JlaGopaTtopHnast pabota No2 M3ydyeHune 3aBUCIMOCTH CHUJITBI 1 !
AMIiepa OT CUJIbI TOKa
9 Cua Jlopeniia, e€ HampaBJIeHUE U MOYJib. [[BrKeHne | bubnuorexa [JOK
3apsKEHHON YaCTHUIHI B OJJHOPOAHOM MAarHUTHOM TI0JIe https://m.edsoo.ru/c97afaal
bubmuorexa [JOK
10 P 1
cHietie sazat https://m.edsoo.ru/504e98c7
bu6mmorekxa [IOK
Pa6 J
11 abOTA CIiIHL opetna 1 https://m.edsoo.ru/d518be4b
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bubmuorexa [JOK

12| Pewenne sanas https://m.eds00.ru/93617bd9
13 MarnutHoe nose B Bemectse. PeppoMarHeTuky, rnapa- u bubmumoreka [IOK
JIMaMarHeTUKH https://m.edsoo.ru/30£f9608
14 OcHoBHBIE CBOMCTBa heppoMarHeTukoB. [IpuMeHenne bubmuorexa [JOK
dbeppoMarHeTUKoOB https://m.edsoo.ru/0b58190a
15 | Pemenue 3amau o teme "MaruutHoe moje" bubmorexa HOK
https://m.edsoo.ru/5b55¢307
16 JlaboparopHuas pabota Ne3 Coopka moaenu
AJICKTPOMArHUTa U HCIIBITAHUE €0 JICHCTBUS
17 SIBnenue snexkTpoMarHuTHOM MHAYKUUU. [loTOK BekTopa bu6mmoreka [IOK
MarHUTHON MHIYKIIUU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
18 IAC unnyiuwmn https://m.edsoo.ru/48150bd8
19 3akoH snexkTpoMarHUTHOM MHAYyKUKUK Papajes Brbmiorexa LIOK
https://m.edsoo.ru/a6dec188
20  Buxpesoe anekrpuueckoe noie. Toxu dyko bubmmorexa IOK
https://m.edsoo.ru/15abe140
21 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOTHAKAX bubmorexa [OK
https://m.edsoo.ru/0235¢cc02
bu6nmoreka [JOK
22 | Pemenue 3anau. [1paBuio Jlenna https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
NunyktuBHOCT. KaTyiika HHIYKTHBHOCTH B IIETH bubmuorexa [JOK
23
MIOCTOSTHHOT'O TOKa https://m.edsoo.ru/621eae9d
bu6mmorexa [IOK
24 SBnenue camouHaykimu. C caMOMHIYKIUN https://m.edsoo.ru/7ee60ca8
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3Heprm{ MAaravMTHOI'O IIOJIA KaTyIIKH C TOKOM.

bubmuorexa [JOK

25 DIIeKTPOMarHuTHOE I0JIe https://m.edsoo.ru/b3cOadl 1
bubmuorexa [JOK
26 | Pemenne sazas https://m.edsoo.ru/88f69d2b
7 O00011eHre U cUCTEMAaTU3aLMs 3HAHUI 110 TEME bu6mmoreka [IOK
"DnekTpoauHaMuKa" https://m.edso00.ru/76484025
" " bubnuorexa LIOK
28  KonrtpomnbHasg pabora no reme "DIeKTpoInHaAMHUKa hitps-//m.edsoo.r/8ac09b98
29 KonebarenpHas cuctema. CBOOOIHBIC KOJICOAHUS. bubmuoreka [JOK
I"apmonunveckue xonedaHus https://m.edsoo.ru/7c1db385
30 Kunemaruueckoe u JUHAMHUYECKOE OMTUCAHUE bubnnoreka [JOK
KOJIe0ATEIbHBIX IBKEHUI https://m.edso00.ru/87ce9498
DHepreTudecKoe onrcanue. BIBOI JMHAMHYECKOTO
31 OHI/IfaHI/DI rapMOHHUYECKHUX Kone6afnfﬁ U3 UX Brbmiorexa LIOK
https://m.edsoo.ru/e3¢99692
SHEPreTUYeCKOro U KNHEMaTH4YeCKOrO OMMCAHUS
. bubmnoreka [IOK
32 AMmntyza  pasa koxebaini https://m.edsoo.ru/7a0c439a
[Tepuon u yactoTa K0J1Ve6aHI/H/I. [Tepuon manbix BuGmorexa LOK
33 | cBOOOJHBIX KOJIEOaHHMI MaTeMaTHYECKOTO MasiTHUKA.
. https://m.edsoo.ru/e0399319
[Tepuoa cBOOOAHBIX KOJIEOAHMI MPYKUHHOTO MasiTHUKA
JlaGopatopHas pabota Ned OnpezneneHue yCKOpeHus
34 | cBOOOTHOTO MAJEHUS C MOMOIIBI0 MATEMATHUECKOTO
MasiTHUKA
35 3aryxaromue kojaebaHus. BeiHyk/1eHHbIe KOeOaHusl. bubnmuotexa [JOK
Pe3onanc https://m.edsoo.ru/72e93d09
JlaGopatopHas padota Ne5 [IpeoOpa3oBanue sHEPTHH B
36 | NpYXWHHOM MasiTHUKE
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bubmuorexa [JOK

37 | Astoxonebaius https://m.edsoo.ru/6add2644
bubmuorexa [JOK
38 | Pemenne sazas https://m.edsoo.ru/addeec71
bu6mmoreka [IOK
39| Pemerne sazas https://m.edsoo.ru/756123c5
40 O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHHUH 10 TEME bubmuorexa [JOK
"MexaHnyeckue KosnebaHus" https://m.edsoo.ru/eb84182f
3neKTp0;4)arHHTHH; Kone6aﬂga. KonebarenbHblit BuGmorexa LIOK
A1 EZETyp. opmyJa OMCOHa.U BSI3b aMIUTATY/IBI 3apsizia https-//m.edsoo.ru/d4adabde
JICHCATOpa C aMILTUTYA0H CHJIBI TOKA B https-//m.eds0o.rw/093faf]
KOJIe0aTEIIbHOM KOHTYPE
4 3aKOH COXpaHEHUs YHEPTUH B UICATEHOM bubnmnorexa LIOK
K0JIeOAaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
43 3aTyxaromnue 3JIeKTPOMarHuTHbIC KOJIeOaHus. bubnmnorexa LIOK
BrIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KoJleOaHus https://m.edsoo.ru/5¢668619
[Iepemennslit Tok. Pe3uctop u KoHAEHCATOp B LIENU bubnnoreka [JOK
44  nepemeHHOro Toka. KaTyiika MHAYKTUBHOCTH B LI€TIN https://m.edsoo.ru/84836152
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
45 | 3akon OMa 11 SJIEKTPUYECKOM IIENMU IEPEMEHHOT0 TOKa bubmmoreia LIOK
https://m.edsoo.ru/8bae38e6
46 MOITHOCTh TEPEMEHHOT0 TOKA. AMITJIUTYAHOE U bubnuoreka [IOK
JEHCTBYIOIIeE 3HAYCHHE CHITBI TOKA U HAMIPSKEHUS https://m.edsoo.ru/lcacbecdc
bu6mmorexa [IOK
47  Pe3onanc B anekTpuyeckoil emnu. Pemenne 3anau https://m.edsoo0.ru/087506df
https://m.edsoo.ru/al6836a4
43 Wneanbubiif Tpanchopmatop. [Iponssoactso, nepegaya u bubnnorexka [JOK

NMOTpeOIeHUE IIEKTPUUECKOW SHEPTHH. DKOJIOTHIECKHE

https://m.edsoo.ru/f97418ae
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PHUCKH IpU MPOU3BOJICTBE AeKTposHeprun. Kynerypa
MCIOJIb30BaHUS AJIEKTPOIHEPTUU B MTOBCETHEBHOM JKU3HU

https://m.edsoo.ru/a6f74d93

49  Pemenwue 3amau brbmiorexa HOK
https://m.edsoo.ru/ee6677ed
50 O00011eHre U cUCTEMAaTU3aLMs 3HAHUI 110 TEME bu6mmoreka [IOK
"DJIeKTpOMarHuTHhIE KoyieOanus" https://m.edsoo.ru/401024a9
51 MexaHnnyeckue BOIHbL. XapaKTEePUCTUKU MEXAHUYECKUX bubmumoreka [IOK
BOJIH https://m.edsoo.ru/a58e109f
52 CBoiicTBa MEXaHHMYECKUX BOJH bubmmoreia LIOK
https://m.edsoo.ru/d9ae1000
3ByK. XapakTepUCTUKH 3ByKa. IH(pa3ByKk U yIbTpa3BYK. Bubmiorexa LIOK
53 [IymoBoe 3arpsi3sHEHHE OKPYIKAIOLIEH cpeIbl blips.m.odsoo. 1 LISHOIDY
https://m.edsoo.ru/7380038f
54 JlaboparopHnas padota Ne6 N3yuenue napameTpon
3BYKOBOU BOJIHBI
bu6mmoreka [IOK
>3 | Petmertte sanar https://m.edsoo.ru/cfd9 1 8bf
56 DneKTpOMarHuTHbIE BOJMHBL. M3myueHue bubnmnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
DHeprus MeKTPOMarHuTHoIX BoJiH. CBoiicTBa bubnnorexka [JOK
57
3JIEKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/d01b818¢
53 [IIxana sneKTpoOMarHuTHBIX BOJIH. [IpuMeHeHne bubnnoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be119e
[IpuHIMIB paguoCBsI3u U TeaeBUACHUS. Pagronokanms. Bu6miorexa LIOK
59 . https://m.edsoo.ru/9196f1{8
DNEKTPOMarHUTHOE 3arPS3HEHNUE OKPYKAIOIICH CpeIbI
60 | KontponbHas pabota no teme "Konebanusi 1 BOIHbI" bubmorexa HOK

https://m.edsoo0.ru/4£7985a0
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bubmuorexa [JOK

61 | Cger. 3aKoH NPSMOJIMHENHOTO PAaCIPOCTPAHEHUS CBETA hitps-//m.edsoo.r/f9566406
62 Pewienne 3a1a4 Ha IpUMEHEHNE 3aKOHA bubmumoreka [IOK

NPSMOJIMHEHHOTO PaclpoCTpaHEHHsI CBETa https://m.edsoo.ru/ea32d455
63 OTtpaxenue ceta. [mockoe 3epkano. Chepuueckoe bubmuorexa [JOK

3epKajo https://m.edsoo.ru/a005d2bb
64 [Ipenomnenue cBera. AGCOTIOTHBIN U OTHOCUTEIILHBIN bubmumoreka [IOK

MOKa3aTelb MPEIOMIICHHUS. https://m.edsoo.ru/bc2e55¢cd
65 [TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron bubnnorexa [HOK

MIOJTHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/bc2e55¢cd
66 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB OTPAXKEHUS U bubnnoreka [JOK

MIPEJIOMJICHUS CBETA https://m.edsoo.ru/49d830a9
67 Xon nyueil B npusme. ucnepcust ceera. CraoKHBIM bubnnorexa [HOK

coctaB Oejoro cseta. L{Ber https://m.edsoo.ru/d8elc3be
68 JlabopaTtopnast padota Ne 7 o teme: «3mepenue

MOKa3aTesl MPeJIOMIICHHS CTEKIIa
69 JInn3bl. POKYCHOE PACCTOSHUE U ONTUYECKAs] CUIIA bubnuoreka [IOK

JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHuil B IMH3aX U UX CUCTEMAaX. bubnnoreka [JOK

YBenuueHue JTUH3bI https://m.edsoo.ru/bb53b1d5

Pemenue 3a1au Ha MOCTpOECHHE U300pAKEHUA, bubnmnoreka [JOK
71

MOJIy4YaeMBIX C IIOMOILBIO JINH3 https://m.edsoo.ru/5a868109
72 | Pemienue 3agayd Ha puUMeHeHHE (YOPMYJIIbI TOHKOM JTMH3BI bubnmorexa HOK

https://m.edsoo.ru/5a868f09

73 JlaGopaTtopHnas padota Ne8 mo teme: «llomyduenue

M300paXKeH!s B CUCTEME JIBYX JINH3)»

bu6mmoreka [JOK

74  I'ma3 Kak onTHYeCKas CUCTEMa

https://m.edsoo.ru/ecd480a2
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Pewenne 3anau. IIpenens npuMeHMMOCTH

bubmuorexa [JOK

7 F€OMETPUUYECKON ONTHUKH https://m.edsoo.ru/cd174al0
76  CkopoCTb CBETa U METO/IbI €€ U3MEPEHUS Bu6mnorexa LIOK
https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
77 Aucnepens ceera https://m.edscL)E).ru/ lel6ccbe
bubnmoreka [JOK
78 Murepgeperuns ceera https://m.edsi.ru/Schc&8
79 KorepentHbie UCTOUHUKH. Y CIOBUS HAOTIOICHUS bubnnorexa [HOK
MaKCHMYMOB U MHHUMYMOB https://m.edsoo.ru/c6416d48
80 | Pemenue 3amau bubmorexa [IOK
https://m.edsoo.ru/3061de2b
bubnuorexa [JOK
81 Hpuuenenne nuteppeperunn https://m.edsﬁ).ru/ 668edbc8
bubnuorexa [JOK
82 Audpaius ceta https://m.edsﬁ).ru/l2ed04b5
23 JudpakimonHas pemeéTka. Y cioBue HabI0AeHNs bubnuoreka [IOK
IJIABHBIX MAaKCHUMYMOB https://m.edsoo0.ru/f998d964
84 Ha6opaTU0pHasi pabota Ne9 o teme: «3mepeHust ITUHBI
CBETOBOM BOJIHBI»
85 | Pemenwue 3amag bubmorexa HOK
https://m.edsoo.ru/d58c411a
86  Ilomepeunocts cBeTOBBIX BOJH. [lomspuzanus cBera Bu6miorexa LIOK
https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
87 | Pemenne saza https://m.edsg).ru/cS&S158
88  CaeroBble SIBJICHUS B IPUPOJIE bubmmorexa HOK

https://m.edso00.ru/0b36363d
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O0001IeHME U CUCTEMATU3ALIMS 3HAHUM 110 TEME

bubmuorexa [JOK

89
"OnTtuka" https://m.edsoo.ru/8a14748b
bubmuorexa [JOK
90 K 3 O
OHTpOJIbHAs paboTa 1o TeMe «ONnTuKa» hittps://m.eds0o.rw/82315dd4
r I .
o1 OTHOCHTenLHoI:TfI IToct JIaTLII::neHHanLHoﬁ TEOPUH hitps:/m.eds00.ru/c9bd77ch
) Y H p https://m.edsoo.ru/c56105¢cb
OTHOCHUTEILHOCTH.
oao— e o 1 CORpALEI uGnnorexa LIOK
92 iI/IHIf DHeprus I/I. HUMII JIIILC eHH”lI“)HBHCTCKOﬁ H:CTTI Bl hitps:/m.eds00.ru/d83742bb
gB}BL I-VIaCCBII) C DHE rnei"ll 5 I/If/ll'[ JIBCOM eJ‘IHTI/IBI/ICT(IJ_IKO-I‘/'I hitps:/m.edso0.ru/853a64fc
p y P https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
PaBHOBECHOE TEIUIOBOE U3IYUYEHUE. 3aKOH CMEILIEHUS bubmorexa HOK
93 Berra y ’ H https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5{t752
bu6mmoreka [IOK
94 | T M. IT o)
HUII0TE3a JIaHKa 0 kBaHTax. OTOHBI hitps:/m.cdsoo.ru/aSfa2 18
bu6mmoreka [IOK
95 O
HEPIHs M UMIIYITRC (oTOHa https://m.edsoo.ru/7fb307ec
96 ®otosdp¢ext. OnbiThl A. I'. CroneroBa. 3akOHBI bubnuoreka [IOK
dororddekra https://m.edsoo.ru/8c68e5b9
97 VYpaBuenue DitHmTeiHa 17151 poTodrddekra. "KpacHas bubnuorexa [JOK
rpanuna” gorosdgexra https://m.edsoo.ru/01ef4556
buo OK
98 | JlaBnenme cBeta. OnbiTel I1. H. JIeObenena hgp::jl/(r);.ee?si.m 16441966
. bu6mmoreka [JOK
99  BoJHOBEIE CBOMCTBA YaCTHI]

https://m.edsoo.ru/f59cfcec
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Bounsb! ne bpoinsa. JlnuHa BonHbl ae bpoilsia U pazMepbl

bubmuorexa [JOK

100 00J1aCTH JIOKAIM3alUU JBUKYIICHCS YaCTHIIBI https://m.edsoo.ru/5df8bafl
101 | KopnyckyasipHO-BOJHOBOW Ayaau3M Bubmorexa IOK
https://m.edsoo.ru/8ccab62a
102 | JIndpakius 31eKTPOHOB HAa KpUCTAJIIaX bubmmorexa LIOK
https://m.edsoo.ru/30dbal8c
103 Crnenuduka usmepenuii B Mukpomupe. COOTHOIICHUS bubnmoreka [JOK
HeonpenenéHHocTei [ elizeHOepra https://m.edsoo.ru/65783dec
104 | Pemenue rpadudeckux 3amad Bubmiorexa LIOK
https://m.edsoo.ru/e70195bd
105  Pemenue pacu€THbIX 3a1a4 bubmorexa [IOK
https://m.edsoo.ru/ee9b3182
106 KOHTpOHfHaH pabora o Teme: "KopmyckymnspHo- bubnnorexa [HOK
BOJIHOBOH Jtyanmu3m" https://m.edsoo.ru/c3de891a
107 OnBbITHI 10 UCCIIEOBAHUIO CTPOEHUS aTOMA. bubnnorexa [HOK
[Inanerapnas moznens aroma Pesepdopna https://m.edsoo.ru/312b750a
bubnunoreka [JOK
108~ Hocrynarst bopa https://m.edsg).ru/404dfa9a
109 Bunpl ciektpoB. CiekTp ypoBHEH 3HEPrUH aToMa bubnnoreka [JOK

BOJIOpOJIA

https://m.edsoo.ru/cf74blla

110

JlaGopatopHas paborta Nel0 Habmronenue nuneiyaToro

CIEKTpa
111  CnoHTaHHOE U BBIHYX/IEHHOE U3JIy4E€HUE CBETA bubnmorexa HOK
https://m.edsoo.ru/f945d85¢
112 Jlasep bu6mmorexa [IOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eitsenOepra-MBanenko. 3apsin bubnuorexa [IOK

113

M MaCCOBOC YHCIIO AApa. H30TOMEL.

https://m.edsoo.ru/34adasSde



https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de

114 PagnoakTBHOCTB. 3aKOH palnOaKTUBHOIO pacnaja. bubmumorexa [IOK
CBoiiCTBa HOHU3UPYIOIIETO U3ITyICHHS. https://m.edsoo.ru/aab98bef
115 BrnusiHue pagnoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI. bubmumoreka [IOK
Jozumerpust https://m.edsoo.ru/aab98bef
116 DOHeprus CBsI3U HYKJIOHOB B siIpe. Sl 1epHbIE CUJTBI. bubmuorexa [JOK
HedexT macchr spa. https://m.edsoo.ru/ff1758d0
SAnepusie peakuu. SAnepusie peakTopsl. [IpodieMbr
117 prEBJ‘IHeI\EI)OFO TepMo;mszorz CHHT§3a. BEonoqueCKHe Bubmorexa HOK
B https://m.edsoo.ru/ff1758d0
ACTEKThI Pa3BUTHUSA SJEPHOIN SHEPTETUKU
MeTto/1bl perucTpalyy U UCCIIEJOBaHUsI 3JIEMEHTAPHBIX
118 wgacrum. ngHIIaI\fCHTaJIBHHC B3alMOJEUCTBHA. Ba}:l))I/IOHI)I, bubmorexa [OK
https://m.edsoo.ru/lac08aSb
ME30HbI U JIEITOHBI.
119 KonTpomnbHas pabora no teme: «Pu3nka aroma u
aTOMHOTO sipa
120 Drambl pa3BUTHS aCTPOHOMMH. 3HAUEHUE ACTPOHOMUU bubmorexa HOK
https://m.edsoo.ru/ad73e145
[IpumMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBSICHEHUS
IPUPOJIbI KOCMUYECKUX 00BEKTOB. MeTo b1 bubnnorexka [JOK
121  actpoHOoMHuecKux ucciaenoBaHuil. CoBpeMeHHbIE https://m.edsoo.ru/39¢c44028
ONTHUYECKUE TEIECKOMBI, PAIUOTEIECKOIBI, https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
122 Bup 38é3aH0T0 HeOa. Co3Be3us, IpKue 3BE3IHI, bu6mmoreka [IOK
ILUTAHETHI, UX BUIUMOE IBHKEHUE https://m.edsoo.ru/aac588eb
Conneunas cuctema. Connie. CollHeUHas aKTUBHOCTb. bubnmoreka [JOK
123 N
Ucrounuk sneprun ConHua u 3BE311 https://m.edsoo.ru/22748eb4
3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTUKHU. J[narpaMma bubnuoreka [IOK
124 | "crnekTpalbHBIH KJacc — CBETUMOCTD'". 3Be3/1bI TJIaBHOM https://m.edsoo.1u/42169944

MoCJICA0BATCIbHOCTHU

https://m.edsoo.ru/b3cb766¢
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BuyTtpennee crpoenue 38371, CoBpeMeHHbIE

125  npencraBieHus 0 IPOUCXOKIECHUHU U HBoonuu ConHia bubamorexa [OK
. . https://m.edsoo.ru/d09da494
¥ 3BE3]. DTaIbl XKU3HU 3BE3]L
126 Mueunsiii [1yTe — Hama ["anaktuka. Tumbl ranakTuk. bubmumoreka [IOK
UépHble IBIPHI B sIpax TalaKTHK https://m.edsoo.ru/7cd10a0a
®usuka 3a npegenamu CtangapTHoi Moaenu. Témuas
127  marepus u Té)Miaﬂ SHEprus. I][E;[)HHCTBO (1)21[/131/1%01(0171 Bubmiorexa LIOK
https://m.edsoo.ru/c026£d37
KapTUHBI MUPA
128 Bcenennas. Pacumiupenne Beenennoii. 3akon Xa60:ma. bubnnoreka [JOK
Teopus bonbiioro B3peiBa. PennkroBoe uznydenue https://m.edsoo.ru/3dbd{f0d2
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka. Brbmiorexa LIOK
129 HeperiEHHBIe MpoG/IeMbl ACTPOHOMHM https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
130 ®uznyeckuil NpakTukyM 1o teme " M3mepenue cuisl bubnnorexa [HOK
Awmmnepa " https://m.edsoo.ru/67361aef
131 @uznyeckuil npakTukyM 1o teme "M3ydenue bubnuoreka [IOK
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa" https://m.edsoo.ru/fcae91e9
132 Pu3nYeCcKuil TPaAKTUKYM nov TEME "I/ICCJ"I'GIIOBaHI/Ie https://m.edsoo.ru/c36658da
SIBIICHHS JIEKTPOMArHUTHON MHTYKITHA
133 ®uznyeckuil npakTukyMm no reme "HccnenoBanue bubnnoreka [JOK
SBJICHUSI CAMOUHTYKIIUH" https://m.edsoo.ru/b8fb6391
®uznyeckuil NpakTUKyM 1o TeMe "M3mepenue nepuona
134 cBOOOAHBIX Ko§e6aHm§ HUTSHOIO U pr)EI/IHHOFO e bubmmorexa HOK
Y https://m.edsoo.ru/5d159d35
MasiTHUKOB
O®uznyeckuil npakTukyMm no teme "Habmonenue bubnnorexa [JOK
135
3JIEKTPOMArHUTHOTO pe3oHaHca" https://m.edsoo.ru/a28026bd
136 Ouznyeckuil npakTukyMm no teme "HccnenoBanue bubnnorexka [JOK

paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOT0 TOKa"

https://m.edso0.ru/89dc2d90
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®uznyeckuil npakTukyM 1o teme "M3ydyenue

bubmuorexa [JOK

137 napamMeTpoB 3ByKOBOW BOJTHBI" https://m.edsoo.ru/b100661a
138 ®uznyeckuil npaktukyM no teme "llonyuenne bubmumoreka [IOK
n300paKeHHsI B CUCTEME M3 IIOCKOTO 3epKajia U JIUH3bI" https://m.edsoo.ru/42569¢al
®dusznyeckuil mpakTukyMm o teme "M3mepenue bubmuorexa [JOK
139
(OKYCHOTO PACCTOSIHHS PACCEUBAIOIIUX JIMH3" https://m.edsoo.ru/b879tb3f
140 Ousnueckuii nmpakTuKyMm 1o Teme "Habmonenue bubmumoreka [IOK
nudpakiuu, nHTepEepeHInN U TosIpu3auy ceera' https://m.edsoo.ru/8b7ac737
®uznyeckuil npakTukyM 1o teme "OnpeneneHue
141 | FMEYIECA H SHEPTHH PENATHBUCTCKUX HaCTHII (o bubnnorexa [HOK
¢dororpadusM TpeKOB 3apsSKEHHBIX YACTHUIl B MATHUTHOM https://m.edsoo.ru/63756¢47
nosie)"
CDI/ISI/I‘IGCKI/I}/I MpakTUKyM 10 Teme "M3mepenue BuGmmorexa LOK
142  nocrosHHOI [lmanka Ha OCHOBE UCCIIEIOBAHNSA
https://m.edsoo.ru/eb916182
dorordpdekra”
®duznyeckuil npakTukyM no reme "Hcecnenosanue
143 cnekrpa p%peieHHor}; aTOMapHOIo BOI[OII[)OI[B. u bubnmorexa HOK
. https://m.edsoo.ru/ec651eb8
U3MepeHue nocTossHHoi Pundepra
144 ®uznueckuil npakTukyM no teme "HccnenoBanue bubnnoreka [JOK
pPaMOaKTUBHOTO (POHA C HCIIOJIB30BAaHUEM J03UMeTpa" https://m.edsoo.ru/c3dabebe
®uznyeckuil npakTukyM no teme "Habntonenus B
145  Teneckon HyHIf:, l'IJ'IaHZT, TYMaHHOCTEH U 3)113631[me Brbmiorexa LIOK
o https://m.edsoo.ru/1072021e
CKOTUICHHUI
O06o061enne u cuctemaru3anys 3HaHui. Ponb ¢pusnku u
146 aCTPOHOMHUHU B YIKOHOMUYECKOM, TEXHOJIOTUYECKOM, bubnuorexa [JOK
COIMATPHOM U ATUYECKOH cdepax AesTeTbHOCTH https://m.edsoo.ru/ad6ddeed
yeJioBeKa
147 | OO6oOmIeHNEe U CUCTeMaTU3aNKs 3HaHui. Poibk 1 MecTo bubmuorexa [JOK
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(U3UKU ¥ aCTPOHOMHH B COBPEMEHHOM HAayYHOH KapTHHE
Mupa

https://m.edsoo.ru/18f19{7¢c

O6o006menne u cuctemMaru3anys 3HaHui. Ponpb
¢u3uueckoit Teopun B HOpMUPOBAHUU MIPECTABICHUN O

148 | ¢usmueckoil kKapTHHE MUPA, MECTO (PU3NIECKOI KapTHHBI Br6morexa LIOK
MHpPa B 00IIEM sy COBPEMEHHBIX €CTECTBEHHO- hetps: fm.cdsoo.nu/c7d400
HAyYHBIX MPEJICTABIICHUN O TIPUPOJIC
149 O0o01IeHre U CHCTeMAaTU3alns 3HAHUN TI0 TeMe bubnuorexa [JOK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3AIUs 3HAHUI 10 TEME bu6mmoreka [IOK
"Kunemartuka" https://m.edsoo.ru/4e31b507
151 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN TI0 TeMe bubnuorexa [JOK
"luHamuka" https://m.edsoo.ru/2dfbafc5
152 O0o01IeHre U CHCTeMaTU3alns 3HAHUI TI0 TeMe bubnuorexa [JOK
"Craruka TBepaoro Tena' https://m.edsoo.ru/3ccad82¢
153 O06o0mIeHre 1 cucTeMaTr3als 3HaH|K 1o TeMe ""3aKOHBI bubmuorexa [JOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 O0001IeHne U cCUCTEMAaTU3aLMS 3HAHUI 110 TEME bu6mmoreka [IOK
"OCHOBBI MOJIEKYJIIPHO-KWHETUYECKON Teopun" https://m.edsoo.ru/ed440ca8
155 O0001IeHNe U cCUCTEMAaTU3aLMS 3HAHUI 110 TEME bu6mmoreka [IOK
"TepmoanHamuka. TerioBble MalIMHBL" https://m.edsoo.ru/c63{7¢c10
156 O06o01IeHre U cucTeMaTu3alys 3HaHU| TI0 TeMe bubnmnoreka [JOK
"ArperaTHble cocTOsIHUS BerecTBa. PazoBbie mepexoibl” https://m.edsoo.ru/1d36b5b1
157 O0001IeHne 1 cUCTEMaTU3aLNS 3HAHUI 110 TEME bu6mmorexa [IOK
"DnekTpudeckoe moie" https://m.edsoo.ru/3bf0det9d
158 O06o01IeHre U cucTeMaTU3alvs 3HaHU| TI0 TeMe bubnmoreka [JOK
"TTocTosIHHBIN 31eKTpUYecKuil TOK" https://m.edsoo.ru/71453ee6
159  OO6o6mieHue U cucTeMaTH3anus 3HaHui 1Mo Teme "Toku B bubmuorexa [JOK
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pasnuYHbBIX cpenax” https://m.edsoo.ru/3d40077a
160 O00011eHre U cUCTEMaTU3aLMs 3HAHUI 110 TEME 1 bu6mmoreka [IOK

"MaruautHoe mose" https://m.edsoo.ru/3b4c06ae

PesepBHbIil ypok. O60011ICHIE ¥ CHCTeMaTH3allisl 3HAHUH bubmuorexa [JOK
161 1

1o TemMe "DJIeKTpoMarHuTHas HHIyKIus" https://m.edso00.ru/053e2248
162 PesepBHeiit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIA 1 bubnmoreka [JOK

o TeMe "Mexannueckue Koneoanus" https://m.edsoo.ru/d6310bfd
163 PesepBurlit ypok. O0001IeHE U CUCTeMATHU3aIHs] 3HAHH M 1 bu6mmoreka [IOK

1o Teme "DIIeKTpOMarHuTHBIE KojaeOaHus " https://m.edsoo.ru/5¢2bb83d
164 PesepBurlit ypok. O000IIeHE U CUCTeMATHU3aIHs] 3SHAHHH 1 bu6mmoreka [IOK

1o TemMe "MexaHUYEeCKHEe U AIEKTPOMAarHUTHHIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 PesepBublil ypok. O60011I€HIE U CHCTEeMaTH3alMsl 3HAHUN | bubnuorexa [JOK

o teme "Onrtuka" https://m.edsoo.ru/52ad1603
166 PesepBurlit ypok. O0001IeHE U CUCTeMATHU3AIHs] 3SHAHHH 1 bu6mmoreka [IOK

o Teme "OcuHoBet CTO" https://m.edsoo.ru/Sbeclc65
167 PesepBHrlit ypok. O000IIeHHE U CUCTeMATHU3AIHsI 3HAHHHA 1 bubnmnoreka [JOK

no teme "KoprnyckynsipHO-BOJTHOBOU Jyanu3m" https://m.edsoo.ru/f7¢59d38
168 Peseprublil ypok. O60011IeHIE U CUCTEeMaTH3alHsI 3HAHUN | bubnuorexa [JOK

no teme "®usnka aroma" https://m.edsoo.ru/1f511654

PesepBHblit ypok. O000IIeHHE U CUCTeMATHU3AIIHs] 3HAHHHA
169 mo T:Me “d)l?lfmca aTOMPIIJ;I)FO anpa u BHeMeHTaII;IHLIX 1 bubmorexa HOK

" https://m.edso0.1u/905¢5ce0

YaCTHII

PesepBHblit ypok. O6001IeHHE U CUCTeMAaTH3aIMs 3HAHUH bubnuoreka [IOK
170 1

1o Teme "DIeMEeHThI acTPOPHU3UKU" https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 26
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTarta

10.1

10.2

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl CpeIHero oo01ero 06pa3oBaHus

JleMOHCTpUpOBATh Ha MPUMEpPaX PoJib U MECTO (PU3UKHU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4yHOM KapTHHBI MHpa, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B
MIPAKTUYECKON JACSITebHOCTH JTIOACH

Y4YuTBIBaTh TPAaHUIBl NMPUMEHEHHSI M3YyYEHHBIX (PU3MUECKUX MOEICH: MaTephajbHas
TOUYKa, MHEpLUalbHAas cHcTeMa OTcu€Ta, aOCOIIOTHO TBEPAOE TENO, WACAIbHBIN ras;
MOJIETIN CTPOECHMS Ta30B, KUAKOCTEH U TBEPABIX TEJI, TOUEUHBIN 3JIEKTPUUECKUN 3aps]l —
IIPU peLIeHnU (PU3NUECKUX 3a]au

10.3

10.4

Pacnio3naBate ¢usnueckue sBieHHs (Ipouecchl) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXAaHUKH,  MOJIEKYJSIPHO-KMUHETHMUECKON  TEOpUM  CTPOEHHUs  BEIIeCTBA U
JIEKTPOJMHAMUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBU)KEHUE,
CBOOOJHOE MaJeHHUE TeJl, JBM)KEHUE M0 OKPY)KHOCTH, MHEPLUs, B3aUMOACHUCTBUE TEII;
i dy3us, OpOyHOBCKOE TBUKEHUE, CTPOCHHE KHUJKOCTEH U TBEPABIX Tell, U3MEHEHUE
o0bEMa TeNl MpH HarpeBaHUM (OXJAXKAEHUHU), TEIUIOBOE pPAaBHOBECHE, HCHAapeHHe,
KOHJICHCAlUs, MJIaBJICHNUE, KpUCTAJIIM3aUsl, KUIIEHUE, BIaKHOCTh BO3/1yXa, TOBBIILIEHUE
JIaBJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIYy NapaMeTpamu
COCTOSIHUS Ta3a B U30IIPOLIECCAX; IMEKTPU3ALMS T, B3aUMOJICHCTBHE 3aps10B

OnuceIBaTh MEXaHUYECKOE JBMKEHHUE, UCIIOb3Ys (PU3NUYECKHE BETMYMHBI: KOOPANHATA,
IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CWIa, HUMIYJIbC Tela,
KMHETHYECKasi YHeprusl, MOTEHIMAJIbHAs SHEPrus, MeXaHn4yeckas paboTa, MexaHu4ecKast
MOIIIHOCTb; IIPU OMHCAHUU NPABUIBHO TPAKTOBATh (PU3UYECKHUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, UX O003HAUECHUS M €IMHHULbI, HAXOAUTH (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

10.5

OnucelBaTh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA T€I M TEIUIOBBIE SIBJICHUS, HCIIOJIb3YS
¢u3nyecKkre BEIUYMHBL: JIaBJIeHHE raza, TemrepaTypa, CpeAHssl KHHEeTHYecKasl SHeprus
Xa0THYECKOTO  JBWKEHUS MOJIEKYJ, CpPEIHEKBaJApaTHYHAas CKOPOCTb  MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSS HSHEprusi, padora raza, KO3QQGUIUEHT MOJIE3HOTO
NeHCTBUS TEIUIOBOTO ABHUTATENsl; MPH ONKMCAHUU MPAaBWIBHO TPAKTOBATH (PU3NYECKUI
CMBICII HCIIOJIb3YEMBIX BEJIWYHMH, MX O003HAUEHUS U €IUWHUIIBI, HAXOAUTh (HOpMYIIBI,
CBSI3BIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMUHUHY C IPYTUMU BEITUYMHAM

10.6

OnuceiBaTh N3y4YECHHBIE DJIEKTPUUECKHE CBOMCTBA BEILECTBA U DIIEKTPUYECKHUE SIBICHUSA
(mporeccsl), UCTIONB3Ysl (PU3NUECKUE BETMUUHBI: SJEKTPUUECKUNA 3aps[l, MEKTPUUECKOe
[oJIe, HaNpsHKEHHOCTh IOJIA, IOTEHUHWAN, PA3HOCTh IOTCHLHUAIOB; IIPH ONUCAHUHU
MPAaBUIILHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAUCHUS U
eIMHUIIBI; YKa3bIBaTh (POPMyJIBI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYHMHY C
JIPYTMMH BETUYMHAMU




10.7

10.8

10.9

10.10

aQHATM3UPOBATh (PU3NYECKUE MPOIECCHl U SBICHUS, MCIONB3Ys (PU3NYECKHE 3aKOHBI H
NpUHIUNBL: 3aKOoH BceMupHoro TtsaroteHus, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHEHUs] MEXaHWYECKOW SHEPruH, 3aKOH COXPAHCHHS HWMITYJIbCa, MPHUHIIUI
CYNEpIIO3UIIMK  CHJI, TPUHIUMI pPABHOMPABHS HMHEPIHAIBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KMHETHUECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BBIE 3aKOHBI, CBS3b
CpelHEe KUHETHYECKON SHEpPruu TEIUIOBOTO JBMXKEHUS MOJIEKYJ C aOCOJIIOTHOM
TEeMIIepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH COXPAHEHHUS SJIECKTPUUYECKOTO
3apsiga, 3akoH KyJnoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (FPaHULbl, 00J1aCTH) IPUMEHUMOCTH

OOBACHATL OCHOBHBIC MPHUHIMIBI JACUCTBUS MAIIUH, HPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HUX O€30MACHOrO0 WCIOJIb30BAHUS B TOBCEIHEBHOU
KU3HU

BBIMOTHATE 9KCHEPUMEHTHI 110 MCCIIEIOBAaHHIO (PU3MYECKUX SBICHUH M IPOLECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH; NpU 3TOM (OpMyIHpOBAThH
npobieMy (3aady) U THIOTE3y Y4eOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, IPOBOJAUTH OIBIT M (POPMYIINPOBATH BHIBOIBI

Ocy1iecTBiATh HMpsIMble M KOCBEHHBbIE U3MEpEHUs (U3NYECKUX BEJIWYMH; MPU 3TOM

BBIOMpATh ONTHUMANBHBIA CHOCOO W3MEPEHHs] W HCIOJIb30BaTh H3BECTHBIE METOBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU N

10.11

HccnenoBath 3aBUCUMOCTH MeXAy (U3MUECKHMMM BEIMUYMHAMU C HCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUI; MIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yJIbTAThI
MOJyYEHHOH 3aBUCUMOCTH (PHU3MYECKHX BETMYMH B BHJE TaOIMIl U rpaduKoB, JenaTh
BBIBOJIBI 10 PE3YJIbTATaM UCCIIENOBaHUS

10.12

CobOnronaTe mpaBmiia 0€30MacHOTO TPyAa MPHU MPOBEACHUU HMCCIEIOBAHUM B PaMKax
Y4e0HOTO SKCIIEPUMEHTa, Y4eOHO-MCCIIETOBATENLCKOM W TPOCKTHOM AEATENBHOCTU C
MCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS

10.13

Pemate pacu€rHbie 3agaud ¢ SIBHO 3aJaHHON (U3HMYECKOW MOJIETBI0, HCIOIb3YS
(¢u3uvecKkrue 3aKOHbI W TIPUHIIMIBI, HA OCHOBE aHalW3a YCIOBUS 3aJa4yd BBHIOMpATh
(hUBUYECKYIO0 MOJICITb, BBICIATH (PU3UUYECKHE BETUIUHBI U POPMYITBI, HEOOXOMMBIC IS
e€ pelieHus, MPOBOJIUTh Pacu€Thl M OIEHUBATh PEATLHOCTh TMOJYYCHHOTO 3HAYCHUS
(bu3MUECKOil BETUIHHBI

10.14

10.15

Pemarts kauecTBeHHEIE 3aa4yu: BBICTpaWBATh JIOTUYCCKH HEIIPOTHUBOPCUUBYIO LCIIOYKY
pPacCyXJICHH C OMOpOM Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (pu3nueckue
SABJICHU S

Hcnonb3oBaTh MpH pelIeHHH YYEOHBIX 3a7ad4 COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBaHHUS, HHTEPIPETAMd U NPEJCTaBICHUS
y4eOHOW W HAYYHO-TIONMYJSPHOW HMH(POPMAlUM, TOJYYEHHOH U3  Pa3IMYHBIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBATH MOTydyaeMyI0 HHPOPMAIIIIO

10.16

[TpuBOANUTE MPUMEPHI BKIIAa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE NPOIECCOB OKPYXKAIOWIEr0 MHpPa, B pa3BUTHE TEXHUKU H
TEXHOJIOTUU

10.17

Hcmons3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 (1)1/[31/11(6 B HOBCCI[HGBHOI\/'I KHU3HH 1JId




obecriedeHrss 0€30MACHOCTH MpH  OOpalleHuH C NpUOOpaMH U TEXHUYECKUMU
YCTPOWCTBAMHM, ISl COXPAaHCHUs 3I0POBbSi U COOJIOJCHUS HOPM DKOJIOTHYECKOTO
HOBEJICHUS B OKPYKaloILIel cpeze

10.18

PaGorars B Tpymme ¢ BBIMOJHEHWEM PAa3IUYHBIX COIMAIBHBIX PpOJICH, TUIAHHPOBATH
paboTy TpyIIbl, paUOHAILHO pACHpPeNeNiaTh OO0S3aHHOCTH W IIAHUPOBATh
NeSATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJIeKBaTHO OIEHMBATH BKJIAJ KaXKIOTO M3
YYaCTHUKOB I'PYIIIbI B PELICHUE pacCMaTpuBaeMoil mpoOaemMbl

11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJjbTarTa

11.1

11.2

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl CpeiHero oo1ero 0opa3oBaHus

JleMOHCTpUpOBATh Ha MPUMEpPaX PoJib U MECTO (PU3UKH B POPMHUPOBAHUHU COBPEMEHHOM
HAyYHOM KapTHHBI MHpa, B PA3BUTUU COBPEMEHHOH TEXHUKH M TEXHOJIOTHUM, B
MIPAKTUYECKON JEATEIbHOCTH JIFOJIeH, LIeJOCTHOCTh U €IUHCTBO (DU3MUECKON KapTHUHBI
Mupa

Y4uTHIBaTh TpaHUIBl MPUMEHEHHS HW3YYCHHBIX (DU3HUECKUX MOJENeH: TOYEeUHBIH
ANEKTPUYECKUN 3apsl, sAepHas MOJENb aTOMa, HYKJIOHHAsE MOJIe]Ib aTOMHOTO sijipa MpH
penieHnn (GU3NYECKUX 3aaa4

11.3

11.4

Pacnio3znaBate ¢usnyeckue siBieHUs (IPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBON (DM3MKHU: 3JEKTpUYECKash MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHYECKOE, MarHUTHOE JAEHUCTBUS TOKa, B3aWMOJICHICTBUE MAarHuTOB,
3JIEKTPOMArHuTHasE MHAYKIUS, AEHCTBUE MAarHUTHOTO TMOJIS Ha MPOBOJHUK C TOKOM H
JBIDKYIIMICS 3apsil, SJEKTPOMarHUTHbIE KoJeOaHWs W BOJIHBI, NPAMOJUHEWHOE
pacrpocTpaHeHHE CBeTa, OTpaKeHHe, MpeJoMieHue, MHTepdepeHuus, Audpakuus u
MoJIsIpU3aIiis CBeTa, JUCTEepCcHsi cBeTa, (GoTodnekrpuueckuii dddext (hororddexr),
CBETOBOE JIaBJieHHME, BO3HMKHOBEHHE JIMHEHUaToro CcHekTpa aroMa BOAOpPOa,
€CTECTBEHHAs U UCKYCCTBEHHAsI PaJIMOaKTUBHOCTb

OnuceiBaTh N3y4YEHHBIE CBOMCTBA BEILIECTBA (JIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE,
AJIEKTPUUYECKYI0 TPOBOJMMOCTb PA3IMUYHBIX CpEA) U DSJICKTPOMATHUTHBIC SBICHUS
(mporiecchbl), HCMONB3Ys (PU3MUECKHE BEIMYMHBI: AJIEKTPUYECKUN 3apsl, cuila ToKa,
ANEKTPUYECKOE HANPSKEHUE, IEKTPUYECKOE COMPOTUBIIEHUE, PAa3HOCTh MOTEHIHAJIOB,
OJIC, pabota Toka, WHAYKIMS MarHUTHOTO TOJsi, cuia Awmmepa, cwia Jlopenia,
MHIYKTUBHOCTh KATYIIKH, HEPIUs JEKTPUUECKOrO0 W MAarHUTHOIO IOJIeH, NEepUuoa U
yacToTa KoieOaHuid B KojeOaTeNbHOM KOHTYpE, 3apsii M cuja TOKa B Ipolecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHMUH, POKyCHOE pacCTOSHUE W ONTHYECKas
CHJIA JIMH3BI; IPU ONMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUSI M €AMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLINE AAHHYIO
(GU3NYECKyI0 BEIMYUHY € APYTMMH BETUUYMHAMU

11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBLIC ABJICHHUA W IPOLECCCHI, UHCIIOJIb3Ys (1)I/I3I/I‘~ICCKI/IG




11.6

BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUs
U uMIynbc (oToHa, mepuoia mModypacmana, JHEpPrust CBS3M AaTOMHBIX SAep; IpH
OMMCAaHUU MPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICH HCIOJIb3YEMBIX BEIMYUH, UX
0003HAYECHUS U €IMHUIIBL, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOIIUE JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTMMH BeIMYMHAMMU, BBIUUCIATH 3HaU€HUE (PU3NYECKOM BETUUMHbI

AHanu3upoBath (pU3MYECKHE MPOLECCH U SBICHHS, MCIONB3Ys (U3NYECKUE 3aKOHBI U
OpUHLUIBL 3aKOH OMa, 3aKOHBI I1OCIENI0BATEIbHOIO U MapajuleIbHOI0 COCIMHEHMS
IIPOBOJIHUKOB, 3aKoH J[xoyns — JleHna, 3aKOH 3J€KTPOMAarHUTHOW MHIYKLIMH, 3aKOH
IPSIMOJIMHENHOTO  paclpOCTPAaHEHMUsT CBETa, 3aKOHbl OTPAKEHMsI CBETa, 3aKOHBI
IIPEJIOMIICHUsl CBETa, ypaBHeHUEe OHHIUTEeHHa ans Gorodddexra, 3aKOH COXpaHEHMs
SHEPruM, 3aKOH COXPAHEHMsI MMITLYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOro 3apsna,
3aKOH COXPAaHEHHUs MacCOBOIO 4YHCIA, MOCTyJaThl bopa, 3akOH paJuOaKTHBHOIO
pacmaza; Ipy 3TOM Pas3InyaTh CIOBECHYIO ()OPMYJINPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE
BBIPAKEHHUE U yCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

11.8

Omnpenenars HalpaBJIeHUE BEKTOPAa MHAYKIMHA MarHUTHOTO II0JIS IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JlopeHna

CTpOI/ITL U OIINCBIBATh I/1306pa)KCHI/Ie, CO31aBacMOC IIJIOCKHUM 3C€PKaAJIOM, TOHKOH JIMH30H

11.9

Brimoaaare OKCIICPUMCHTBI IO HCCJIICAOBAHUIO (1)I/IBI/I‘ICCKI/IX SIBJIEHUU U IIponeccoB €
HCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHUi; Npu 3TOM (HOpMyIHpOBaTh
npobneMy (3a7ady) U THUNOTE3y Y4YEOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEJIOKEHHOTO0 000PYI0BaHMUSI, TPOBOJAUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI

11.10

11.11

11.12

11.13

11.14

OcyiecTBiATh NpsIMbIE M KOCBEHHbIE H3MEpeHUs (PU3MYECKUX BEIUYMH; NPU ITOM
BBIOMpATh ONTHUMAJIbHBIM CHOCOO HM3MEPEHMs] W MCIOJIb30BaThb H3BECTHBIE METO[BI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH C MHCIOJIB30BAHUEM IPSMBIX
U3MEpEeHuH; TMpH HTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHpPOBaTh pe3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOIUI] U TpaduKOB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

Cobmronate mpaBuiia 0e30MaCHOTO TpyAa NpU MPOBEIACHUU HCCIEIOBAaHUN B pamKax
y4eOHOT0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM U NMPOEKTHOW AEATENBHOCTU C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1aOOpaTopHOro 000py10BaHUS

Pemate pacu€rHBIe 3aMauuM ¢ SIBHO 3aJaHHON (U3UYECKOW MOJIETBI0, HCIOIB3YS
(dbu3nuecKkre 3aKOHBl U TMPUHIUIBI, HA OCHOBE aHANIM3a YCIOBHS 3aJaydl BHIOWPAThH
(U3MYECKYIO MOJIENb, BBIACIATh (PU3MUECKHe BETUIUHBI U (JOPMYITBI, HEOOXOTUMBIE TS
e€ pelleHus, MPOBOJUTh Pacuy€Tbl M OLEHHMBATh PEATBHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MUECKOI BETUIHHBI

Pemate kauecTBEHHBIE 33Jauu: BHICTPAMBATh JIOTMUECKH HENPOTUBOPEUYMBYIO LEMOYKY
paccyKIeHuil C Omopol Ha M3Y4YCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH WU (puzmueckue
SIBIICHHSI

11.15

Hcnonp3oBaTh MpH pemieHUH YYeOHBIX 3aJad COBpPEMEHHblE HH(OpPMAIMOHHbBIE
TEXHOJIOTUU JJIi TOHMCKAa, CTPYKTYpUPOBAaHHUS, HWHTEPIPETAlMd U MPEACTaBICHUS
y4eOHOW W HAYYHO-TIONMYJSPHOW HMH(POPMAlUM, TOJYYEHHOH U3  Pa3IMYHBIX




HMCTOYHUKOB; KpUTHYECKH aHATH3UPOBATH MOTy4aeMyH0 HHPOPMAITHIO

11.16

11.17

OOBSICHATh MPUHIUIBl ACHCTBHS MAaIIUH, MPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nuyaTh yCIOBUS MX OE30MMACHOTO MCIIOIh30BAHUS B TIOBCETHEBHOM KU3HU

[IpuBoIUTE MpUMEPHI BKJIaJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE

HayKd, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTUH

11.18

Hcnonb30BaTh TeOpeTHYECKHWE 3HAHUS IO (HU3UKE B IMOBCEAHEBHOW >KH3HU IS
obOecrieueHrss 0E€30MAaCHOCTH MpU OOpalieHuu ¢ TNpUOOpaMU W TEXHUYECKHUMH
YCTPOWCTBAMHM, JIJISI COXPAHEHUS 3JI0pPOBbS M COOJIOJCHHS HOPM DKOJIOTHYECKOTO
MOBEJICHHSI B OKPY KaIOIICH cpeie

11.19

PaGorars B Tpymime ¢ BBIMOJHCHWEM pPa3JUYHBIX COIMAIBHBIX pOJICH, TUIAHHPOBATH
paboTy TpyYIIBI, palMOHATLHO paCHpeneNiaTh OO0S3aHHOCTH W IUIAHUPOBATH
JeSITeIbHOCTh B HECTaHAAPTHBIX CUTYalUsAX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYMIIbl B pEeLICHHE pacCMaTpuBaeMoil mpoOaemMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

Koa nposepsiemoro
pasaesa 3JieMeHTa

HponepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

@uszuka — Hayka o npupone. Hayunsle MeTOIBI
IIO3HAHMS OKpyKarouero mupa. Ponb skcnepumenra
U TEOpUH B IIpollecce IO3HAHMUS  IPUPOJBI.
DKCIepuMEHT B (pU3UKe

1.2

MogenupoBanne GU3NIECKUX SBICHUNA U MPOILECCOB.
Hayunble runore3pl. @u3nyeckue 3aKOHbI U TEOPHH.
['panuiel TPUMEHUMOCTH  (DU3MYECKHX  3aKOHOB.
[Tpunnun coorBercTBus. Poiab m MecTo (GuU3MKU B
(GbOpMUPOBAaHUM COBPEMEHHOM HAy4HOH KapTHHBI

Mupa, B HpaKTquCKOﬁ ACATCIIBHOCTH JIIO,Z[CIZ

2.1

MEXAHHUKA
KMHEMATHKA

2.1.1

Mexanundeckoe JIBUJKCHHE. OTHOCHUTENBHOCTH
MEXaHHYeCKOro  JBmxkeHus. (Cucrema  oTcuéra.
Tpaexropus

[Tepememenne, CcKOpocTb  (CpeqHSst  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOpEHHE MaTepuaibHOU
TOYKH, HUX MNPOCKIHH HAa OCH CHUCTCMbI KOOpAWHAT.
CrnoxeHue nepeMeIeHUN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSAMOJIUHEHHOE
JIBUKEHHE. ['papuku  3aBUCUMOCTH  KOOpPIMHAT,
CKOPOCTH, YCKOPEHHMs, NyTH W NEPEMEIICHUs
MaTepUalbHOU TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naieHus

KpuBonuHueliHoe nBukeHNE. PaBHOMEpHOE ABMKEHHE
MaTepUaJIbHOM TOYKU II0 OKPYXKHOCTH. YTJOBas
CKOpOCTb, JIMHEHHas CKopocThb. llepuon m dacrora.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE

TexHudeckue yCTpPOMCTBA: CIIMAOMETDP, IBHXKCHHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

[Ipaktnueckue paboTel. M3mepeHre MTrHOBEHHOM
ckopoctd. lccrnenoBaHue COOTHOIICHUS —MEXKIY

MyTAMHU, HpOI\/'II[eHHBIMI/I TCJIOM 3a ITOCJICAOBATCIIbHBIC




2.2

paBHBIE IIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM  JBWXKEHUM  C  HAYaJIbHOM
CKOpPOCTBbIO, paBHOM Hymwo. M3yueHue [BHXKEHHS
iapuKa B BS3KOM JKMIKOCTHU. V3ydeHue IBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

JTMHAMUKA

2.2.1

222

[Tpuniun otHocutensHocTH ["anuies. [lepBolil 3akoH
Herorona. IHepuuanpHble CUCTEMBI OTCUYETA

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

223

Bropoii 3akoH HproToHa 1511 MarepuanbHOM TOYKH B
uHepuuanbHoi cucreme otrcuéra (MCO). Tperuii
3akoH HploTOHA [171s1 MaTepHalIbHbIX TOYEK

22.4

2.2.5

3akoH BceMHpHOro TAroteHus. Cuna TSKECTH.
[TepBas kocMudeckas ckopocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna rtpenus. Cyxoe Tpenue. Cuna TpeHud
CKOJIBXKCHUSI W cuia TpeHus mokos. KoaddummeHnt
Tpenusi. Cuiia COMPOTUBIICHUS TPU BM)KCHUH Tela B
KHUJIKOCTH WJIH Ta3e

2.2.7

2.2.8

[ToctynaTenbHOE ®  BpaliareilbHOE  JIBUKCHHE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT cuibl OTHOCUTEIBHO OCH BpalleHus. Ilnedo
cuibl. Y cnoBus paBHOBecus TBEporo tena B MICO

229

TexHudeckue ycTpoWCTBA: MOIIIMIIHUKH, JBHKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTuueckue paboTsl. M3yueHue ABMXEeHHUS Opycka
M0 HAKJIOHHOM  TIJJOCKOCTH  TI0J  JEHCTBHEM
HECKOJIBKMX cHil. McciemoBaHue 3aBHCHMOCTH CHII
YOPYTOCTH, BO3HUKAKOMIMX B  JaedopMupyeMon
MPY’KUHE W PE3NHOBOM 00pasie, OT BEIUYMHBI UX
nedopmaruu. HccnenoBaHue ycloBUM paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

23.1

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmiynse MaTepHaIbHOU TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYeK. VIMIynbC CUiIBI U U3MEHEHHUE
MMITYyJIbCA TeJIa

232

3akoH coxpaHeHuss umnyiasca B MCO. PeaktuBHOE
JBUKECHHE

233

Pabora cuiiel

234

MOIIIHOCTD CHJIBI

2.3.5

Kunernueckas oSHepruss MaTepualbHOM  TOYKH.




TeopeMao KMHETUYECKOW JHEPIUHU

2.3.6

2.3.7

2.3.8

[TorennmanbHas SHeprus. lloTeHUManbHAs SHEPrus
YOpyTo nehOopMUPOBAHHOM PYKHUHBIL.
HOTCHL{I/IaJIBHaH 3Hepr1/151 TCJla B6JIH31/I HOBerHOCTI/I
3eman

[ToreHnuanbHble U HENOTEHUMATIbHbIE CUIbL. CBs3b
paboThl HENOTEHUUAIbHBIX CHJI C HW3MEHEHHUEM
MEXaHMYECKOM JHEPrMM CHCTEMbl Tel. 3aKoH
COXPaHEHUS MEXaHUUECKON IHEPTUH

anyrI/Ie " HEYIIPYT'HEC CTOJIKHOBCHU

239

TexHudeckue  yCTpOWCTBA:  JIBUJKEHHME  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[TpakTudeckue paboThl. M3yueHue CBSA3M CKOPOCTEM
Ten mpu Heynpyrom ynape. MccrnenoBanue cBszu
paboOThI CHJIBI C U3MEHEHHEM MEXaHUYECKON PHEPruu

TEa
MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

3.1.1

OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUUECKON
teopun. bpoyHoBckoe  nBwxkeHue. Juddysus.
XapakTtep MABWKEHUS W B3aUMOJCWCTBUS YaCTHI]
BEIIleCTBa

Mopenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX TEN
1 OOBSICHEHHE CBOWMCTB BEIISCTBA HAa OCHOBE 3THX
MoeeH

Macca monekyn. KonmnuectBo BemectBa. [locrosnnas
ABoraapo

TemmmoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

MO,Z[CJ'IB nacajIbHOTO Tasa. OcHoBHOE YpaBHCHUC
MOJIGKynSIpHO-KI/IHCTI/ILIeCKOfI TEOpHUU  HUACAIBHOTO
rasa

AOcomoTHass Temreparypa Kak Mepa CpeaHen
KMHETUYECKOU YHEPIUU TEILUIOBOTO JBUKEHUS YaCTHL]
ra3za. [IIkana remneparyp KenbBuna

VpaBuenue Knanelipona — MenaeneeBa. 3akoH
Hanprona

["azoBbIe 3akoHBI. M30mporniecchl B UAEadIbHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HW30TEpMa,
n30x0pa, n30dapa

TexHUYECKUE YCTPOHUCTBA: TEPMOMETP, OapoMeTp




3.1.10

[TpakTuyeckue paboThl. Mi3mMepeHre Macchl BO3ayxa B
KJIaCCHOM KoMHare. MccienoBanue 3aBHCHMOCTH
MEXly ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOr0 rasa

3.2

3.2.1

3.2.2

OCHOBbI TEPMOJIMHAMUKN

Tepmoaunamuyeckas cucreMa. BHyTpeHHAS 3Heprus
TEPMOJUHAMHYECKONH CHCTEMbl U  CHOCOOBI €€
WU3MEHEHUS

KonnuecTBo Temnotel u pabota. BHyTpeHHsIs sHEepTrUs
OJIHOATOMHOTO HJIeaIbHOI0 ra3a

323

Buasl TEeIJIONepeIaun: TETJIONMPOBOIHOCTb,
KOHBEKILMSA, U3NydeHue. TeroéMKocTh  Tena.
Y nenpHas TEMI0EMKOCTD BEIIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

324

3.2.5

3.2.6

3.2.7

IlepBbii  3akoH TepMoauHamMuKH. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMHMKM K H30IPOLECCAM.
['padrueckast uHTEpIIpEeTaIys paboThHI ra3a

TeroBbie MamuHbL. [IpUHIUIIBI AEHCTBHS TEIIOBBIX
MammH. [IpeoOpazoBaHusi SHEpPrUM B TEIUIOBBIX
MammHax. Kosddunument monesHoro mencTBHs
(manmee — KIIJ) TeruoBoit mamuubl. [ukn Kapuo u
ero KII/I

Bropoii 3akoH TepmonumHamuku. HeoOpaTtumocTts
IpoLeccoB B mpupoje. TemioBble JIBUrareiu.
DKojoruyeckue npoOaeMbl TETIIO3HEPTETUKH

Texunueckue yCTpOﬁCTBaI ABUTATC]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJIOAUIIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTueckue pabotel. M3mepenue  yaenbHOM
TEIJI0OEMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u KoHjAeHcanus. McmapeHue wu
KUATICHWE. YJielibHAs TEeIUIoTa MapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHUSI

332

333

AOcoroTHAsE 1 OTHOCHUTEbHAS BIAXXHOCTH BO3/yXa.
Hacpiuennsiii nmap

Teépaoe Teno. Kpucrannuueckue u amopHbIe Telna.
AHuM30Tponusi  CBOMCTB  KpuctayioB. JKuukue
Kkpuctaybsl. COBpEMEHHBIE MaTEPUAIIBI

334

[InmaBienne u Kpucramm3auus. YIeiabHas TEIUIOTa
riaBneHus. Cyomumarust

3.3.5

VYpaBHeHuUe TEII0BOTO OaaHca

3.3.6

TexHudeckue yCTpOUCTBa: TUTPOMETP U IICUXPOMETP,




KaJIOPUMCTP, TCXHOJIOTUH ITOJIYYCHHSA COBPCMCHHBIX
Mar€puajioB, B TOM YHCJIC HaHOMaTCpuaioB, H

HAHOTEXHOJIOTUU
337 [Ipaktuyeckue paboTel. WM3MepeHune BIAKHOCTH
o BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DJekTpu3anus Tejl. DJIeKTpudYeckuil 3apsaa. JBa Buaa
o 5JIEKTPUYECKHX 3aPSI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro noisA. [lpuHuuMn cynepno3uuu.
Jlunnuy HanpsSKEHHOCTH SIIEKTPUUYECKOTO OIS
416 Pabora cun snexrpoctatuueckoro nois. [lorenuan.
o Pa3HOCTh OTEHIIMAIOB
4.1 [IpoBOAHMKH W  AMDJCKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KonneHcatop. DeKTpoEMKOCTb
4.1.8 IUIOCKOTO  KOHAEHCATOpa. OHEprus 3apsHKEHHOIO
KOH/JIEHCATOpa
Texuuueckue YCTpOMCTBA: AJEKTPOCKOIL,
419 AIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIlnTa,
o 3a3eMIICHHE DIIEKTPONIPHOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
4110 [IpakTuueckue padoTel. M3MepeHue IMEKTPOEMKOCTH
o KOHJIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcenoBus CYIIIECTBOBAHUS TTOCTOSTHHOTO
4.2.1 anekTpudeckoro toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
422 Hanpsoxenune. 3akon Oma i1 ydyacTka 1enu
49 423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY nensHoE
' o CONPOTHBJIEHHE BELIECTBA
474 [TocnenoBarenbHOe,  MapajuleibHOE,  CMEIIAHHOE
o COEIMHEHNE TTPOBOTHUKOB
495 Pabota nsnexktpuueckoro ToKa. 3akoH JDxoyms —
o Jlenua
4.2.6 MoIIHOCTD IEKTPUYECKOTO TOKA




4.2.7

anekTpojaBkymas cwia (manee — OIHC) wm
BHYTpPEHHEE CONPOTHBIICHHE HCTOYHHMKA TOKA. 3aKOH
OmMa 1151 TIOJTHOHM (3aMKHYTOM) AJIEKTPUYECKON IICTIH.
KopoTkoe 3ambikaHue

4.2.8

OJNIeKTpOHHAsA MPOBOJMMOCTh TBEPABIX METAJLJIOB.
3aBUCUMOCTh  COINPOTHUBJICHUS  METAJUIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

Onexktpuueckudi TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBeHHass W MpHUMECHas
MPOBOAMMOCTh TOJTYNPOBOAHUKOB. CBoMCTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

OnekTpuueckuii ToOK B ra3ax. CaMoCTOSTENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psiA.  PasnuuHble  THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHuyeckue yCTpOWCTBa: aMIEPMETP, BOJBTMETD,
peocTar, UCTOYHHUKH TOKA, DIJIEKTPOHArpeBaTelIbHbIC
npudopBI, JIIEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIM JUOJ,
TEPMHUCTOPHI u (doTope3ncTopsl,
MIOJIYIIPOBOJHUKOBBIN MO/, TaJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4

4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTueckue paboTel. W3ydyeHuwe cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne 3/1C ncTouyHuKa TOKa U €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J'IIO}IeHI/Ie SJICKTPOJIM3a

IIpoBepsiemble 3JIeMeHTbI COIePKAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3.1

ITocTostHHEIE MAarduThl. BszaumopeiictBue
IMOCTOSIHHBIX MarHUTOB

432

MarnutHoe mosie. BeKTOp MarHMTHOM HMHIYKLHH.
IIpunuun  cynepno3unuu. JIMHMM  MarHUTHOM
uHAyKuuu. KapTuHa nuMHMM MarHUTHOM WHIyKIUU
II0JISL IOCTOSTHHBIX MArHUTOB




433

434

MarnuTHOE 1oJe IpPOBOJHMKA ¢ TOKOM. KapruHa
JMHUM TOJIsT JUIMHHOTO TMPSAMOr0 MPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJAHUKA, KATYIIKH C
TOKOM. OneIT Opcrena. BzaumogeiictBue
MPOBOJHUKOB C TOKOM

Cuita Amriepa, €€ MOJIyJib U HallpaBJICHHUE

4.3.5

4.3.6

Cuna JlopeHua, e€ MoOAyJb W HalpaBJICHUE.
JIBm>KEeHUE 3apsUKEHHOM 4YacTUIbl B OJHOPOAHOM
MarHuTHOM noje. Pabota cunbl Jlopenia

SIBneHue SHGKTpOMaFHI/ITHOﬁ HHAYKOWUN

4.3.7

4.3.8

4.3.9

[ToTok BeKTOpa MarHUTHOM MHAYKLIHUU

OAC  wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
unaykuun Papazes

Buxpesoe snekrpuueckoe nose. C uHAYKIIMU B

IMPpOBOIHHKE, ABMIKYIIEMCS MMOCTYNATCJIbHO B
OJHOPOJHOM MAruMTHOM II0JIC

4.3.10

4.3.11

4.3.12

IIpaBuno Jlenna

WunyktuBHOCTh. SIBneHue camoumHpykuuu. OJIC
CaMOMHIYKIUU

3H€pFI/I$[ MAarauMTHOTO IMOJIA KaTyIIKH C TOKOM

4.3.13

4.3.14

aﬂeKTpOMaFHI/ITHOG I10JIC

Texunueckue yCTpOﬁCTBaI IOCTOAHHBIC MAarHuThI,
QJICKTPOMAIrdHuThI, JJICKTPOABUIATCIIb, YCKOPHUTCIN
SJICMCHTAPHBIX YaCTHUL], MHAYKIUOHHAA I1€Yb

4.3.15

[Ipaktuueckue paboThl. M3yueHne MarHUTHOTO
MoJIsl KAaTyIIKU C TOKOM. VcciemoBaHue neCTBUS
IIOCTOSSHHOIO MarHura Ha paMKy C  TOKOM.
HccnenoBanue SIBIICHHS AJIEKTPOMArHUTHOMN
WHIYKIUAN

5.1

KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpuast cucrema. CBoOOAHBIE KOJIEOAHUS.
['apmonmnueckue konebanus. Ilepuon, wuactora,
amIuTyaa u daza KoaedaHuit

[IpyxnHHBIA MagTHUK. MaTemMaTU4eCKUI MassTHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunemarnueckoen JMHAMH4YECKOE OIMCaHue
K0JIe0ATeNbHOTO IBUKECHHUS

[IpeBpaiieHne SHEprud OpU  TFAPMOHUYECKUX
Konebanusax. CBs3p  aMIUIMTYAbl  KoJjeOaHHiA
MCXOJHOU BEIMYMHBI C aMIUTUTYJaMH KoyieOaHui e€




CKOPOCTH U YCKOPEHUs

5.1.5

KonebaTenbHbIii KOHTYD. CBoOopanbIe
AJIGKTPOMArHUTHBIC  KOJICOAHHWSI B  HICATHHOM
KoieOaTeIbHOM ~ KOHType.  AHAJOTUST  MEXIy
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKOH  COXpaHEHHs JHEPrMM B  HICATBHOM
K0J1e0aTeIbHOM KOHTYPE

BBIHY)K,HCHHBIG MEXaHUYCCKHUEC KoJIEOaHHS.

Pe3zonanc. Pe3onaHcHas kpuBas. DBeiHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

Ilepemennbiii Tok. CHHYCOUJAIbHBIN NEPEMEHHBII
TOK.

5.1.10

5.1.11

MomHOCTh NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IIpousBoacTBo, mnepenaua U
norpedieHue NIEKTPUYECKON SHEPIHUH.
OKOJIOrMYEeCKME  PUCKM  IIpU  IPOU3BOJACTBE
ANEKTpUYECcKOi 3Hepruu. Kynbrypa ucnosib3oBaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

Texnuueckue YCTPOWCTBA: celicmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[TpakTueckue paboTHI. HccnenoBanue
3aBHCUMOCTH TepHoJia MajbIX KojieOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTU U Maccel rpy3a. Mccnenosanue
IIEPEMEHHOTO TOKa B LENU U3 IOCJIEI0BaTEIIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyLIKU U pe3UCcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1

522

MexaHudeckre BOJIHBI, YCIOBHS PacIpOCTPaHEHUS.
[Tepuon. CxopocTh pacnpoCTpaHEHUs W JJIMHA
BOJIHBI. HonepeqHHe H IPOJOJIbHBIC BOJTHBI

#iPar#t#tt  UatepdepeHuus W JUpaKIusL
MEXaHUYECKUX BOJH

523

3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

524

BHGKTPOMaFHI/ITHI)IC BOJHBI. Y CIIOBHUSI HU3JTy4YCHHUA
AIIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTanus
BekTOpoB E, B U v B 3€KTpOMarHUTHOW BOJHE B
BaKyyMe

525

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpPaKEHUE,
MIpesIoMIIEHHE, HoJIIpU3aIus, nudpaxus,
untepdepeniusa. CKOPOCTb  AIEKTPOMArHUTHBIX




BOJIH

5.2.6

5.2.7

[llkana »31eKTPOMarHUTHbIX BOJH. IlpuMeneHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunHIMIIBI pPaaroCBs3H u TEJIEBUICHUSI.
Paguonokamnus. DJIEKTpOMarHUTHOE 3arpsi3HEHUE
OKpY XKaromieu cpeubl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPAa3BYyKOBas JAMArHOCTHKA B
TEXHUKE W MEIMIMHE, panap, paguolNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

53

5.3.1

532

OIITUKA
[IpsmonuHeiiHOE  pacHpocTpaHeHHWE  CBeTa B
ogHOpoHOH cpene. JIyd cBera
OtpaxkeHue cBera. 3aKOHbl OTpPaXEHUs CBETa.
[TocTpoeHne n300pakeHHii B IIIOCKOM 3epKae

533

534

535

[Ipenomienue cBeTa. 3aKOHBI HMPEIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPEIOMICHUS

[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

Hucnepcust csera. CloKHBIA cOCTaB Oeoro cBera.

[IBer

53.6

Coluparomue W pacceuBarolIve JUH3bIL. TOHKas
nuH3a. DOKyCHOE pacCTOSAHUE M ONTHUYECKas cuia
ToHKOM mmH3bL. [locTpoenune wu3o0pakeHuil B
cobuparmux u paccenBaromux guH3ax. Dopmyna
TOHKOH JIMH3EL. Y BeIMUECHHUE, TaBa€MOE JINH301

5.3.7

53.8

539

5.3.10

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

Wutepdepennust ceera. KorepeHTHblE MCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB U MUHHUMYMOB
B MHTEepQEpEeHIIMOHHOM  KapTMHE OT  JIBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakuus cera. JudpaxknuoHHas peméTka.
VYcioBue HaOMIOAEHUS TJIABHBIX MAaKCUMYMOB IIpH
MaJeHUuU MOHOXPOMAaTH4ECKOr0 cBeTa Ha
TU(PPAKINOHHYIO PEIIETKY

[Tonsipuzanust cBera

5.3.11

Texnuueckue YCTpOMCTBA: OYKHU, ayna,
¢doroanmnapar, NPOEKLNOHHBIN anmnapar, MUKPOCKOII,
TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIOHHAs
pemeTKa, MOISTPOUT

53.12

[TpakTuyeckue paboThl. M3MmepeHHne moOKa3aTens




MIPEJIOMIICHUSI. UccnenoBanue CBOICTB
n3o0pakeHU B JmH3ax. HaOmromenuwe nucriepcuu
cBeTa

BJIEMEHTHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHBI IIPUMCHUMOCTHU KJ1aCCUYECKON MEXaHUKH.
HOCTYJ'IaTBI TEOpHUU OTHOCHUTCIBHOCTH:
HHBApUaHTHOCTb MOAYJII  CKOPOCTH CBE€Ta B

6.1

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

OTHOCHUTEIHLHOCTD OAHOBPEMECHHOCTH. 3aMeI[J'IeHI/Ie
BPCMCHH U COKpPAIICHUEC JJINHbBI

6.2

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

CBsi3b Macchl € PHEPrUEH U UMITYJICOM CBOOOIHOM
YaCTHIIbI. DHEPTHUS MTOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3NKA

6.4

3JIEMEHTBI KBAHTOBO! OITTUKU

®otonbl. ®opmyna [lnanka cBs3u sHeprun GoToHA

7.1.1
C €ro 4acTOTOM. DHeprus U UMIyJbc GOTOHA

OtkpeiTHe U uccnenoBanue Gorodpdexra. ONbITH
A.I'. CroneroBa. 3akoHb! hoTodddexTa

VpaBHenue  OiHmrTelHa ana  goroddpdekra.
«Kpacnas rpanuna» gporospdexra

7.1.4 Jasnenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOE NeICTBUE CBETA

TexHnueckue YCTpOIHCTBa: (OTOdIEMEHT,
¢doronaTuuK, CONHEYHas 6aTtapes, CBETOANO

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [InmanerapHas
MOJEJIb aTOMa

Iloctynmarel bopa. M3nydeHue u  morjoleHue
(OTOHOB TpU MEpexojie aromMa C OJHOTO YPOBHS
Hepruu Ha Apyroil. Buael cnekrtpoB. Crektp
YPOBHEM dHEPrUu aToMa BOJIOpoaa

7.2.2

BonHoBele cBolicTBa wactuu. BosHbl e bpoiins.
7.2.3 KopmyckymsipHo-BoniHOBO#M  ayanusMm. Judpaxuus
AJIEKTPOHOB HA KPUCTAILIAX

CnonTanHOe n BBIHYXXICHHOC H3TYy4YCHHUC.

7.2.4 .
YcTpoiicTBO M IpUHLUI pabOTHI Jlazepa

795 TexHudeckue yCTpPONCTBA: CIEKTPAIbHBIM aHAINU3
o (CIIEKTPOCKOII), JIa3ep, KBAHTOBLIM KOMIILIOTED

7.2.6 [Tpaktuyeckue padotsl. Habmronenue nuHeiyaToro




CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0IEHUS u perucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTie paanoaktuBHOCTH. OmbITEI Pe3zepdopna
M0  ONPENENICHUI0  COCTaBa  PaJUOAKTHBHOTO
usnyuenus. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. BiusHue paguoakKTUBHOCTH Ha >KUBBHIE
OpraHU3MBI

7.3.3

OtkpeiTe mnpoTOHA U HelTpoHa. HykioHHas
Moenh sjpa [elizenOepra — BaneHko. 3apsiy spa.
Maccosoe uncio sapa. M3oronsl

7.3.4

7.3.5

Anbda-pacnia. DIEKTPOHHBIH U  TO3UTPOHHBIN
Oera-pacma. [Mamma-uznydenue. 3akoH
paZoaKkTUBHOIO pacmaja

DOHeprus CBSA3M HYKJIOHOB B sjipe. SIIepHbIE CHIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii  peaktop.  TepMosaepHbli  CHHTE3.
[TpoGieMbl M TEPCHEKTUBBI SAEPHON IHEPreTHUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

aﬂeMeHTapHLIe HYaCTHUIIBI. OTKpLITI/Ie MMO3UTpOHA.
cD}/H,[LaMEEHTE]..]'I]E:HI:IC B3aUMOJEHCTBUS

7.3.9

TexHudeckue yCTpOWCTBAa: JO3UMETP, Kamepa
Bunbcona, sinepHblil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. HcciaenoBaHue TpeKoOB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nmnoro neba. Co3Be3musi, spKue 3BE3IBI,
IJIAaHETBI, X BUAUMOC JIBUKCHUC
Conneynass cucrema. I[lnaHeTsl 3eMHON TpyNIBbI.

[I;maHeTBI-TUTaHTBl U HUX CIHYTHUKH, KapJIUKOBBIE
miradeTsl. Majele Testa COTHEYHONM CUCTEMBI

Coname, ¢orochepa u armoctepa. ConHeuHas
AKTUBHOCTh

8.4

Uctounuk sHeprun CosiHIa U 3BE311

8.5

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETHUMOCTD, paauyc, TeMIIepaTypa, 1704
B3aUMOCBs3b. Jlnarpamma «CHeKkTpaiabHbIA Kjacc —
CBETHUMOCTD). 3BE3 bl TJIaBHOU
MOCNEA0BATENbHOCTH.  3aBUCHUMOCTh  «Macca —




CBETUMOCTBY» IS 3BE3D [JIaBHOM
[10CJIENOBATEIBHOCTHA

8.6

8.7

8.8

8.9

Buytpennee crtpoenue 3BE3n.  CoOBpEeMEHHBIC
HpCI[CTaBJICHI/ISI (0] HpOI/ICXO)KI[eHI/II/I U DBBOJKOIIUN
CouHiia v 386311, DTanbl JKU3HA 3BE3

Mineunsii [Iyte — nHama [amaktuka. CriupanbHas
cTpykTypa ['anaktuku, pactnpeaeneHue 3BE3]1, ra3a u
nen.  Ilomoxkenne wu  nBuwxkenue ConHua B
['amakTtuke. Ilnockas u chepuyeckast MOJICUCTEMBI
lManaktuku

Tunbel ranaktuk. PaguoranakTUKM U KBas3apsbl.
YeEpHble IBIPHI B Spax TralaKTHUK

Bcenennas. Pacmmpenue  Bceenennoil.  3akoH
Xabb6na. PazOeranue ramaktuk. Bo3pact u paauyc
Bcenennoit, teopusi boisbiioro B3psiBa. Mopenb
«ropsiueit Beenennoit». PenukroBoe uznmydenue

8.10

MacurabHas CTPYKTypa Bcenennor.
MeraranakTuka. Hepeménnnie POOIEMBI
aCTPOHOMHUH



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

Kon
NpoBepsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

ChopMHUpOBAaHHOCT, YMEHHUW  pacro3HaBaTh  (PU3MUECKHE  SBJICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

Bnanenne OCHOBOIIOJIArarOIUMHU bu3nIecKuMu HOHIATHSIMU U

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

ChopMupoBaHHOCTb YMEHHUH MIPUMEHATH 3aKOHbBI KIIACCUYECKOM MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKM U TEPMOAMHAMUKH, 3JIEKTPOJUHAMUKH, KBAHTOBOM
¢bu3uKn A aHanu3a U OOBSICHEHUS SIBICHUH MHUKPOMHPA, MaKpOMHpa H
MeramMmpa, pasiuyarbh YycioBus (TpaHulpl, 00JacTH) NPUMEHHMOCTH
(¢u3MYeCKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaIbHbBIX
3aKOHOB M OIPAaHMYEHHOCTb  MHCIIOJIB30BAHMSI  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh PU3NYECKUE MPOLIECCHI, UCIIOJIb3Ys OCHOBHBIE MOJIOXKEHMUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

CpopMUpOBAaHHOCTH YMEHHS Pa3IMyUaTh YCIOBHS MPUMEHUMOCTH MOJEIeH

(U3MYECKUX TEJ U MPOLIECCOB (SIBJIECHUH)

CdopMUpOBaHHOCTH YMEHUS PEIIaTh PACUETHBIC 33/1a4H C SIBHO 33JJaHHON 1
HEesBHO 3aJ]aHHON (h)M3MUYECKOM MOJENbI0: Ha OCHOBAHUU aHAIHM3a YCIOBUS
BBIOMpaATh (QU3NYECKUE MOJENTH, OTBEYAIOIIMe TpeOOBaHUSAM 3a/1auyH,
MPUMEHATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYIAThl (PH3NUECKUX
TEOpUN TPU HUCIOJIB30BAHUM MATEMAaTHUYECKHMX METOJOB pPEIICHUs 3ajady,
MPOBOJUTH PAaCYEThl HA OCHOBAaHUM HMMEIOIIMXCS JAHHBIX, aHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOABl PELICHHUS C YYETOM IMOJIYYEHHBIX

pe3yNbTaToB

Pemarp kauecTBeHHBIC 3adaud, TpeOylolHe NPUMEHEHUS 3HAHUN U3
Pa3HBIX pa3/eNoB MIKOJBHOTO Kypca (DU3MKH, a TaK)KEe MHTETPAIlMU 3HAHUN
W3 JpYrux IMpPEeAMETOB E€CTECTBEHHOHAy4YHOrO0 IMKJIA: BBICTPAMBATh
JIOTUYECKYIO LEMOYKY PacCyXKJICHMM € OMOpOM Ha H3YUYEHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

BJ'IaIICHI/Ie OCHOBHBIMH MCTOJAMH HAYYHOI'O IMO3HAHUW:, UCIIOJIb3YCMBIMH B

¢u3MKe: TPOBOAMTH MpSMbIE M KOCBEHHBbIE M3MEPEHUS (PUINYECKUX




BEJIMYMH, BBHIOMpAs ONTUMAIBHBIA CIIOCOO M3MEpEHHs] W HUCHOJIb3Ys
U3BECTHBIE METOJbl OLIEHKM MOrPEIIHOCTEH W3MEPEHUH, IPOBOIUTH
HCCIIEIOBaHNE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BaHHUEM
NPSMBIX HU3MEPEHHM, OOBACHATH TMOIY4YEHHBIE PEe3YyJIbTaThl, HCIOJIb3Ys
¢u3nyeckue TEOpHH, 3aKOHBI U TOHATHS, W JENaTh BBIBOJBI, COOMIOIATH
npaBuia OE30MaCHOTO TpyJa MpHU HPOBEIECHUH HCCIEAOBAHHA B paMKax
y4eOHOro 3KCIepuMEHTa M Y4eOHO-HCCIeA0BATEIbCKON AEATEeIbHOCTUH C
HCIOJIb30BaHUEM IU(PPOBBIX U3MEPUTEIBHBIX YCTPOICTB U J1a00paTOPHOTO

obopypoBaHus

ChopmupoBaHHOCTh YMEHHI aHATU3UPOBATh U OICHUBATh IOCIEACTBUS
ObITOBOM M IPOU3BOJICTBEHHOW JEATEIbHOCTU YEJIOBEKA, CBSA3aHHOM C
(U3HYECKUMHU TPOIECCAMU, C TIO3HMIMA HKOJIOTUYSCKOW O€30MMacHOCTH;
MPEJICTaBICHU O palloOHAIbHOM MPHPOAONOIB30BaHUHU, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUM JOCTIDKEHUN HAyKd U TEXHOJOTHHA 7S

JTATbHENIIETO pa3BUTHS YEIOBEUECKOTO O0IIeCTBa

10

Ommagenne  pasnUYHBIMH ~ cnocobamu  paboTel ¢ mH(pOpMAaIHen
(GU3NYEeCKOTO  COAEepXaHHUS  C  HCIOJB30BAHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUN KPUTHYECKOTO aHaIM3a

1 OLIEHKH JIOCTOBEPHOCTH MOJIydaeMoi HHPOpMAaILIUN

CdopmupoBaHHOCTH YMEHUH IIPUMEHSATH OCHOBOIIOJIAraroII1e
ACTPOHOMUYECKHUE TOHATHUS, TEOPHH U 3aKOHBI JUISI aHAIH3a U OObSICHEHUS
(bU3UYECKUX TIPOLIECCOB, TMPOUCXOASAIIMX Ha 3BE3/MaX, B 3BE3IHBIX
CHUCTEMaxX, B MEXTaJJaKTUHYECKON cpesie; IBIWKEHUS HEOECHBIX Tell,

3BOJIIOINY 3BE31 U BeeeHHON



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
Kon .
pa3nena/te IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
3JIeMEeHTa
MBI
1 MEXAHUKA
1.1 KMHEMATHUKA
11 Mexanudeckoe aBuxkeHHE. OTHOCUTEIBHOCTb MEXaHMUYECKOTO
o nBwxeHus. Cucrema orcuéra
MarepuanbHas TOUYKA.
7 TpacKTOpHA
Eé& pamryc-BeKTop:
7(t)=(xle) ple ) =(2)),
TPAeKTOPHA,
112 TepeMeleHIze: ’O/ by
Ar=7(ty)—1(t)=r, -1 = *
=(Ax, Ay, Az),
myTE.
CrnoxeHHe HEPBMF.'II[E‘HIIfIZ
A =0+ A
CkopocTh MaTepuaibHON TOUKHU:
L AF .
v=— =T, =[ux.u1_.u_].
At o T
_ Ax o, . ,
113 U”_E =X/, aHANOTIYHO v, =), U.=Z,.
150
CoeHIe CKOpocTell: o, =0, + 0, -
Brrunciienne nepeMenieHus U IyTd MaTepuaibHOM TOUKHU IIPU
MPSIMOJITMHEHTHOM JIBFDKEHHH BJOJB OCH X 10 TpaduKy 3aBUCUMOCTH
Vx(t)
. . Au _,
‘VCKopeHHe MaTepHalIbHOIl TOUKI: d = — =p,'= [a, .a..a, ] .
Al |y '
1.1.4
Au Co .
a,=—>| =(uv,)". aHATOIMYHO a, = (v, )’ a.=(v.)"
x At x It ] &y = =t

At

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:

1.1.5 x(t) = xg + Vpxt

Uy (t) — vp, = const




PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!

x(t)=x,+uU, r+—ﬂr*'r
- Yo 0x ~

v (t)=vu, +at

a, = const

Ulz.'f - Lﬁzx = EHI [""’-2 _""’-1]

L+,
HPII IBILKSHINI B OTHOM HaMIPABICHHI IIVIE S = %-!‘

e

1.1.7

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOIHOTO TaACHUSI.

Vi

Mo o

(] Xp X

I[BI/I)KCHI/IG TCla, 6p0H_IeHHOFO nox yriioMm o K ropu3oHTYy:

[.r{r} =x; +U,f=x +U,cosa-f

-
-

e ,
]\J'{r} =¥, Uyt +gJT =1, +Wysina- I—STT

v (t)=uv, =uv,cosa

v.(t)=v,, +g1f=v,sina— gt

KpuBonuHeliHoe nBukeHue. J[BH>kKeHNe MaTepUaIbHON TOYKH 110
OKPY>KHOCTH.
VrioBas v INHEWHAs] CKOPOCTh TOYKHU:
v = wR
21
IIpn paBHOMEPHOM JIBUKEHUH TOYKH 110 OKPYKHOCTH @ = — = 2TV

LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:

Uy = 5 = w?R

[TonHoe ycKkOpeHre MaTepuanibHON TOUKHU

Trépnoe Teno. [loctynaTenpbHOE 1 BpalllaTeIbHOE IBUKEHHUE

TBEPIOTO TENIA

1.2

JUHAMUKA




1.2.1

WNuepuumaneubie cuctemsl orcyé€ra. llepsenii 3akoH  Hbrorona.

[Tpuniun otHocuTensHOCTH ["anunes

Macca tena. IToTHOCTE BelliecTBa:

1.2.2 p= m
/4
Cuna. [TpuHuun cynepno3uuuu CUiI:
123 FpaBHOL[CﬁCTB =1+ ...
Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO
F, =may
1.2.4 .
Ap = FAt
npu F = const
-—
F F
12 21
1.2.5
Tpertuii 3akoH HproTOHA 17151 MaTepHANIbHBIX TOYEK: Fi, = —F)q
3aKOH BCEMUPHOTO TATOTEHHUS: CHJIbI TNPUTSHKEHUS  MEXKITY
TOYCUHBIMU MacCaMU PaBHBI
mym,
F=G 72
1.2.6
Cuina tsoxectu. LleHTp TspkecTu Tena. 3aBUCUMOCTh CHITBI TSKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO MJIaHETH pagunycom RO:
GMm
m =
77 Re+hy?
1.2.7 Cuna ynpyroctu. 3akoH ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHue.
128 Cuua TpeHUsl CKOJIbKEHUS: Fp = puN.
o Cuna tpenus mokost: Fr, < uN
Koadduument tpenuns
1.2.9 JlaBnenue: p = %
1.3 CTATHUKA
.
1.3.1 -
F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaIiCcHU:




1.4

IM| = Fl, rae | — miie4o cuitbl OTHOCUTEIBHO OCH, IPOXOAALICH Yepe3
TouKy O NMeprneHINKyYISIPHO PUCYHKY

HCHTp Macc Teia. HCHTp MacCC CUCTEMbI MaTCpUaJIbHBIX TOYCK:

myry + myry+...

13.2 T S g+

B ogHOpoaHOM nose TsKecTH (g = const) UEHTP Macc Tela

COBIIAJIAET C €r0 IIEHTPOM TSKECTH

VYcnoBust paBHoBecus TBEpaoro tena B UCO:
1.3.3 [M,+ M, +...=0

\[Fl +F,+...=0

1.34 3akoH [lackans

JlaBneHnwue B )xugkocTH, rmokosmeiicsa B UCO:
1.3.5

P =po +pgh

3akoH ApxuMena: Fany = lPB,JITecH €CJIM TEJIO U JKUJIKOCTb ITOKOSATCA B
1.3.6 H1CO, 1o FApx = PIVsrirecn

VYcnoBue niaBaHus Ten

3AKOHbI COXPAHEHUA B MEXAHUKE

HMMiynsc MaTeprabHON TOYKU:
1.4.1 . >

p=mv

1.4.2 Nmnynbe cucteMsl Te€N: p = p; + po+...

3aKOH U3MEHEHHS U COXPAHEHUSI UMITYJIbCa:

B I/ICO Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHeLL[HAt-l_' .
1.4.3 B UCO , ecitu Ap = A(py + pp+...) =0,

eci™ Fipuemn + Foprenmt---= 0

PeakTuBHOE ABUXKEHUE

F

HHHPar## AF e
#1.4.4

PaboTa cuiibl Ha MaJIOM TIepEMEIICHUH:

A=|ﬁ'|-|.if'|-c05 a=F, -Ax




1.4.5

o F

b
MOoOIIHOCTh CUIBI:

€CJIM 3a BpeMs At pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHUJIbI

AA
P=—0 =F-p-cosa
ﬂf Ar—

1.4.6

o mv
Kunerndeckas sHEprust MaTepuaibHON TOUKU: E,,y, = - = Zp_m

3aKOH M3MCHEHHS KHHETHYCCKOM SHEPTUU CUCTEMbI MaTepHaIbHbBIX
Toyek: B UCO AEkun = A1+ Ay + ...

1.5

1.4.7

[ToreHmanbHas 3Heprus:
JUISl TOTEHLIMAJIBHBIX CHJI

A12 = Ell‘[OTeHL[ - EZHOTeHu_: AEHOTeHu

[loTeHumanbHas SHEPryst MaTepUaIbHON TOUYKHU B OJJHOPOIHOM I10JI€
TSOKECTH: Eygreny, = mgh

[TorennuanbHas SHEPrus yrnpyro aeopMUpOBAHHOTO TeENa:

kx?
EHOTeHu = T

1.4.8

1.5.1

3aKOH HN3MCHCHHUA U COXPAaHCHUA MeEXaHUYEeCKOU OHCPIUH:
Euex = B + Enorerm,
B HICO AE,ex = Agcex nenoresm. cans
B HHCO AE,ex = 0, eCIIH Azcex penoremm. cax = 0
MEXAHWYECKHE KOJIEBAHUA 11 BOJIHBI

["apmonnueckue KoneOaHUsT MaTepUATbHONM TOYKU. AMIUIUTYHa U
¢daza xonebanuii. KunemaTudeckoe onvicanue:
x(f) = Asin| @t +o0, ).
v () =x/.
a(f)=(v, ), =—o'x(f)=a +&'x=0,
I7Ie X - CMEIIEHUE U3 PAaBHOBECHS.
JlnHaMUueCcKoe ONMCAHNE: ma, = —kx, rae k = mw?

OTO0 3HAUUT, 4TO F, = —kx.

DHEpPreTUYecKoe OMUCaHue (3aKOH COXpaHEHUsI MEXaHMYEeCKOU

SHEPTUH):




CBs13b AMILIIMTY 1bI KoJIeOaHMI CMCIICHUA MaTCpHaHBHOﬁ TOYKH C

aMIUIUTyJaMi ~ KosiebaHuii €€  CKOpOCTM M YCKOPEHHUS:

Upe =0, @ =04

[Tepuon u yactoTa KoneOaHU:

r=2r_1

] v

[Tepuon Manbix CBOOOIHBIX KOJIEOAHUN MaTEMAaTUYECKOTO MAasITHUKA:

1.5.2 i
Ir=12 IJ:
g
[lepuon cBOOOIHBIX KOJI€OaHUI NPY>KUHHOTO MasiTHUKA:
T =2n |~
s
1.5.3 Brinyxennsie koneOanus. Pezonanc. Pe3onancHas kpuBas
ITonepeunsie n npoaoibHbIE BOIHBL. CKOPOCTh PACIPOCTPAaHEHMS U
1.5.4 JUIAHA BOJIHBL: A = vT = %
Wntepdepenuus u audpaxiys BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVJISIPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHAS ©®U3UKA
Mopenn cTpoeHMs Ta30B, XKHAKOcTeW M TBEpAbIX Ten. Ilycts
TEPMOJUHAMHYECKAss CUCTEMA (TeJI0) COCTOMT M3 N OJHMHAKOBBIX
MoJieky1. Torja KoIu4ecTBO BellecTBa
2.1.1 N m
TN
Na— uncno ABorajipo, m —macca CUCTEMBI (Tena),
[ — MOJIsIpHas Macca BelllecTBa
2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumopaeiicTBue yacTHIl BELLIECTBA
2.1.4 Huddysus. BpoyHoBcKoe ABMKEHHE
2.1.5 Monens uneansHoro raza B MKT
2.1.6 CBs3b MEXAYy [IaBJICHUEM U CPEIHEH KHHETUYECKOW HSHEprueit




MNOCTYHaTCJIbHOIr0 TCIIJIOBOI'O ABMIKCHHA MOJICKYJ HWACAJIBHOI'O rasa

(ocHoBHOe ypaBHeHne MKT):

n I'rﬁ"l-\vl-': —zn £,

a

1
=—mny- =
B 3 T

2
3

1€ Mo — Macca OIHOM MOJIEKYJIbI,

N
n= v KOHICHTPAIUA MOJICKY I

AbcomotHas Temmieparypa: T =t +273K

2.1.10

CBsi3p TeMmIlepaTypbl Ta3a CO CpeIHEd KHHETUYECKOW SHEeprueu
MOCTYMATEJIbHOIO TEIJIOBOTO JIBMXKEHHS €r0 MOJIEKYJI:

{ 2
£ :Imﬂu :Ek]‘"
L2 2

TOOCT

VYpasuenue p = nkT

Mopens uaeaabHOTO T'a3a B TCPMOAUHAMUKE:

( Vpaprerme Merrereesa — Kiareipora
| BEIpKeHHe U1 BHYTPSHHEH SHepTHH
VYpaBHeHHe MeHzeneeBa — KianeiipoHa (IpHMEHIMBIE (
3allici):

pRT

pV=%RT = vRT = NkT, p=E.

BripasKkeHIle 11 BHyTpeHHell 3Hepriil 0JHOATOMHOIO Hiea

raza (IIplIIMeHIIMEBIe (JOPMEI 3aIIICH):

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

2.1.11

2.1.12

3akoH JlaibToHA JUIS TAaBJICHUS CMECH Pa3peIKESHHBIX Ta30B:
p=p+pt..

W3omporieccsl B pa3pekKeHHOM Ta3e ¢ MOCTOSTHHBIM YUCIIOM MOJICKYJT
N (c MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):

nzorepma (T = const): pV = const ,

nzoxopa (V = const): % = const

n3obapa (p = const): ; = const




['paduaeckoe npencraBnenne uzomnpoiieccoB Ha pV-, pT-u VT-
JarpamMMax.

o o %4
O6’bCIII/IHeHHBII/I T'a30BbIM 3aKOH: p? = const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.2

HaCBIH_[eHHBIG U HCHACBIIICHHBIC IIAPbI. KadgectBenHas 3aBHCHMOCTD

2.1.13 IJIOTHOCTH U JABJICHUS HACBIIMICHHOTO Mapa OT TeMIIepaTyphl, HX
HE3aBUCHMOCTH OT 00BbEMa HACHIIIEHHOTO TTapa
BrnaxxnocTs Bo3ayxa.
OTtHocuTeIbHAS BIAXKHOCTB!
21.14 5o Purs (D)
B pHaCbIH.[Hapa(T) B pHaCbILﬂHapa(T)
5115 V3MmeHeHre arperaTHbIX COCTOSIHMM BEIIECTBA: HCIApEHUE U
o KOHJICHCALINs, KUIIEHUE KUJIKOCTH
2116 M3meHeHnue arperatHblXx COCTOSHMM BEIECTBA: IUIABICHUE W
o KpHUCTAILTU3aus
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX NEpexogax
TEPMOJNHAMUNKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTpeHHss sHEeprus
)23 Temonepenadya kak crnoco0 M3MEHEHUsT BHYTpEHHEH sHeprum 6e3
o coBepieHus padoTbl. KOHBEKIUS, TEMIONPOBOAHOCTD, H3IIy4YEeHHUE
KonuuecTBo TEmnoTsl.
224 VY nenbHas TEIOEMKOCTh BEILIECTBA C:
Q = cmAT
VY aenwpHas Teriora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeroTa miaasiaeHus A: O = Am.
VY aenbHas TemioTa cropaHus TommBa q: Q = gm
OnemeHTapHas paboTa B TepMOIUHAMUKE:
2.2.6 A =pAv
Brruucnenue paboTsl o rpaduky mporiecca Ha pV-auarpamme
[TepBblii 3aKOH TEPMOJAMHAMUKU
2.2.7 Q12 =AUsz + A1, = (U, = Uy) + A

A,HI/Ia6aTa' Q12 =0= A12 = (Ul - Uz) = AUlZ




228

Bropoii 3akoH TepmoanHamuki. HeoGpaTiumple nporeccs

229

[TpuHMne! aeicTBrs TermnoBbix MamuH. KITI:

AB‘J.]J;HII‘[ _*-HaI‘p_|*-xcm| |-xcm|

@) o, o

ZUHATD ZOHATD X HATD

'r]:

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

mMax N = Mg =

2.2.11

VYpaBHeHue TemnoBoro 6ananca: Q; + Q; + Qz+...=0

3.1.1

SJIEKTPOAMHAMUKA
SJIEKTPUYECKOE I1OJIE

OnexTpu3anys Tel U €€ NpOosBICHUS. DJEKTpUYECKUH 3apsa. JBa
BUJA 3apsAa. OJIEMEHTapHbIM  AJIEKTpPUYECKU 3apsia.  3akoH

COXpaHCHUA SJICKTPHUUCCKOI'O 3apsaaa

BzaumopeiictBue 3apsioB. Toueunsie 3apsabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C JlHBHGKTpH‘I@CKOﬁ IMPOHUITACMOCTBIO

F=k|q1- 1 _|‘3"1|'*?:

g’ 4meg, 17

aﬂeKTpI/ILIeCKOC noue. Ero neiictBue Ha QJICKTPHUYICCKUC 3apAbl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

i F

qnpo6Hbu7[

[lone Toueunoro 3apsna: E, =k iz

OJHOpOAHOE 1oJe: E = const.

KaptrHbl TMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeH1IMAIbHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSHKEHUE:
Az = q(P1 — ¢2) = —qAdp = qU.
[ToreHimanpHas SHEPrus 3apsia B SJIEKTPOCTATUYECKOM MOJIE:
W =q¢

A=-AW

w
[ToTeHman 3eKTpOCTaTUYECKOTO MOJIS: ¢ = P




CBs3b HaHpH)KéHHOCTI/I mojia MW PasHOCTH IMOTCHLUUAJIOB  IJid

OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

[TpuHIMI CyneprO3ULINH SIEKTPUUECKUX TOJICH:

3.1.6 > -
E=E+E+-, ¢=¢+¢,+-
IIpOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
3.1.7 VYcnoBue paBHOBECHS 3apsA/I0B: BHYTPHU IIPOBOJHUKA
EL = 0, BHYTpH ¥ Ha IOBEPXHOCTH MPOBOIHKUKA ( = cONst
118 JMAEeKTpUKH B DJIEKTPOCTATHYECKOM moiie. JuanekTpuueckas
o MPOHHUIIAEMOCTh BEIIIECTBA €
Konnencarop. D1ekTpoéMKocTh KOHACHCaTopa: C = %
3.1.9 s
DIIeKTPOEMKOCTh TJIIOCKOT0 KOHAEHcaTopa: C = TO = ¢C,
[TapannenbHOE COEAMHEHHE KOHEHCATOPOB:
q=1q + q2+...,U1 = U2 :""Cnapaml - C1 + Cz+...
3.1.10 [TocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB:
U=U,+U ! ! + ! +
=Uq 2:+0,q41 = (qp =..., = - - T..
Cnocn Cl CZ
DHeprus 3apsHsKeHHOTO KOHJIEHCATOpa:
3.1.11 W _qU _CcU* ¢*
¢ 2 2 2
32 3AKOHBI ITOCTOAHHOI'O TOKA
Cuna Toka:
_5g
3.2.1 Al g0
ITocTosuubIM TOK: I = const
Jnst mocrosiHHOrO TOKA q = It
329 VYcnoBus CyecTBOBaHUs dJIEKTPUUECKOTO TOKA.
o Hanpsoxkenue U u OJIC E
3akon Oma 1Sl y4acTKa Lenu:
323 Y
"R
324 DJIEKTPUUECKOE COMPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBIICHUS

OJIHOPOJIHOTO TPOBOJHHMKA OT €r0 JJIWHBI M CEUCHHs. Y IeIbHOE




l
COIIPOTUBJICHUEC BEIICCTBA. R = pg

3.2.5

3.2.6

ACTOpOHHPIXCPI}'I

Hctounuku Toka. JIC ucrounuka Toka: E = p

BHYTpCHHee COIMPOTUBJICHUEC UCTOYHHKA TOKaA

3axon OMa AJ1s1 IOJIHOM (3aMKHYTO#) 31IEKTPUYECKOM LIETH:

E=1R + Ir, orkyna

E.r
= R

3.2.7

Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB!

[=11+1R+.,Ul=02=..,

1 1 4 1 4
Rnapa}m Rl RZ

HOCJ‘IC}IOB&TGJ‘IBHOG COCANHCHUC HpOBOI[HI/IKOB:
U=Ul+02+.,11=12=..,
Rl’IOCﬂ = R1 + R2+

3.2.8

3.2.9

Pabora anekrpuueckoro Toka: A = [Ut.

Bakon Jlxoyist — Jlenna: Q = IRt
2

Ha pesucrope R: Q = A = [*Rt = Ut = %t

MonIHOCTb QJICKTPUYCCKOT'O TOKA:

Tenopas MOIITHOCTD, BhIACIIIEMAasd Ha pE3UCTOPC:

P=Pr=Z -v
R

MoniHoCcTh HCTOYHHKA TOKA:

B =—caml  _Ff
I

3.2.10

CBOOOJIHBIE HOCHUTENU JIIEKTPUYECKUX 3apsA0B B IPOBOJHUKAX.
MexaHu3Mbl MPOBOJAUMOCTH TBEPABIX METAIOB, PAacTBOPOB H
pacriaBoB 3JEKTPOJIUTOB, ra3os. [TomynpoBOIHUKH.

IToynpOBOIHUKOBBIN U0




3.3

MAT'HUTHOE I1OJIE

MexaHuyeckoe B3aWUMOJEHCTBUE MAarHuToB. MAarHuTHOE IIOJIE.

BexTtop MmaruutHo# unaykuuu. [IpuHIMI Cynepno3uiuy MarHUTHBIX

- - -

noneu: B = B; + B,+...

3.3.1
JIvHMM WHAYKUUM MarHuTHoro mnojs. KapTtuHa JIMHUN WHIYKIUA
MarHMUTHOTO TOJIS TOJOCOBOTO M TMOJKOBOOOPA3HOTO TOCTOSHHBIX
MarHuToB
OnbiT Opctena. MarHuTHoe 1oJie MPOBOJHUKA ¢ TOokoM. Kaptuna
33.2 JIMHUM UHAYKIUMHA MarHUTHOTO TMOJIS JIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOI'0 KOJIBLIEBOTO IIPOBOJHUKA, KATYILIKH C TOKOM
Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
333 F, = IBlsina
IZI€ 0. — YIOJI MEK/1y HallpaBJI€HUEM IIPOBOJIHUKA U BEKTOPOM
Cuna JlopeHiia, e€ HanpaBJ€HUE U BEJIUYUHA:
334 Fnop =l q | vBsina
TJE 0 — YTOJI MEXAY BEKTOPaMH
JBr>keHure 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM I10JIE
34 OJIEKTPOMATHUTHA A MHAYKIIA
IToTOK BEKTOpa MarHUTHOW MHIYKIIVH:
® = B,,S = BScosa
34.1
34.2 SABnenue 3nekTpoMariuTHOM HHAYKIMU. DJIC nHIyKImn
3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajnes:
343
344

DJIC MHAYKIUK B TIPAMOM MPOBOJHUKE UIMHOM |, IBMKYLIEMCS CO
ckopocTbio V'V (v LI")(v.l]) B 01HOPOAHOM MarHUTHOM

nonie B: |Eil=BlvcosalEil=Blvcosa, rae o — yron Mexmay BeKTopoM B u
HOPMAaJbIO N N K INIOCKOCTH, B KOTOPOH Jieskat BeKTopsl I uv uv ; ecim 171
11 B°B,uv'v 10 |Eil=Blv|Ei|=Blv




3.4.5

IIpaBuno Jlenna

NHIyKTUBHOCTS:

Lz%I/de)ZLI.

3.4.6 Camounnykius. 91C caMOMHIAYKIIHUH:
Al
—— — r
v W
-0
OHeprusi MarHUTHOTO TOJIs1 KaTYIIKH C TOKOM:
3.4.7 W = LI?
72
3.5 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A 11 BOJIHBI
Koneb6arenbupiii KoHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHMs
B UJ€alIbHOM KOoJiebaTeTbHOM KOHTYpeE:
[0(1) =Gumesin o+ 29)
3.5.1 L . : . :
I{t)=q,=wg,__cos(of+g,|=1__cos(wof+q,)
®opmyna Tomcona: T = 2nvVLC
2T 1
, OTKYJda (D=?=ﬁ
CBsi3b aMIUTUTY/ABI 3apsifa KOHJIEHCATOpa C aMIUIUTYAOM CHJIbI TOKa
NP CBOOOJHBIX JJICKTPOMATHUTHBIX KOJICOAHUAX B HJCATHHOM
KoJ1e0aTeIbHOM KOHTYPE:
I
gm — max
LY
3.5.2 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE:
353 BriHyKIeHHBIE 2JIEeKTPOMarHUTHbBIE KoneOanws. Pe3onanc
[Tepemennsiii  Tok. IIpomsBoacTBo, mepenadya u  MOTpedIeHHE
AIEKTPUYECKON SHEPTUU
3.54 - . . .
cu- LIT CU" Lr
+ = R = TR — const.
2 2 2 2
355 CBoiicTBa 3JMEKTPOMAarHUTHBIX BOJIH. B3auMHas  opueHTauus




BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€:

- -

ElBlc

Mxama OJICKTPOMAarduTHBIX BOJIH. HpI/IMeHCHI/Ie SJICKTPOMAarduTHBIX

3.5.6
BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
3161 IIpssMonMHENHOE pacIpOCTPAaHEHHE CBETa B OJHOPOAHOU Cpene.
o Todyeunslii ucTouHuK. JIyd cBeTa
3aKOHBI OTPaXXKEHUs CBeTa. a = f
3.6.2 ol P
T7777 777777
3.63 [TocTpoenune n300pakeHHI B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cBera: nysina = n,sinf.
AOCOIOTHBIN MOKa3aTesb MPETOMIICHUS: N5, = %
mmmmmBMmmwmmmmmmmm%m=%=%
n
3.6.4 b
= nz
Xox 1y4eit B Ipu3Me.
V1= V3, il =7k,
COOTHOIIIEHHE YacTOT M COOTHOIICHHE IJWH BOJH IPH MEPEXO0je
MOHOXPOMAaTHYECKOr0 CBeTa 4Yepe3 TpaHMIly pas3jiena JABYX
ONTUYECKUX CPEI:
[lomHOE BHYTpEHHEE OTpaKEHUE.
Hy<hy n,
3.6.5 O ™
[IpenenbHBIA Yo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = =—
Noru ng
Coluparomue u paccewBaromye JMH3bI. ToHKas nuH3a. DOKycHOE
3.6.6

o 1
pPacCTOAHUC U ONTHYCCKAA CHUJIa TOHKOU! JIMH3bI: D = 7




3.6.7

@opMyia TOHKOU JIUH3BL: — +

1
F

e

1
da

. h o Ifl
VBennucHue, 1aBacMoe JUH30M: [ = il

d
T
d

F

F\ h
f

L

o 1
B cyuae paccenBaromei muu3e: D < 0 = F = -0,

3.6.8

3.6.9

Xoxa nyda, HPOLIEIIIEr0 JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€
rnaBHOM onrtuyeckoil ocu. IlocTpoeHue u300pakeHHt TOYKU U
oTpe3Kka IpsIMOM B COOMpAIOLIUMX M PACCEMBAIOLIUX JIMH3aX U HX

CHCTCMax

doroanmapaT kak omntudeckuil npubop. ['maz kak onTudeckas

CHCTEMA

3.6.

WNurtepdepentius cBera. KorepeHTHbIE  HMCTOYHHMKH. Y CIOBHS
HAOMIO/IEHUsI MaKCUMYMOB M MHUHHUMYMOB B HWHTEp(epeHIIMOHHON

KapTUHC OT ABYX CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, m= 0,1 %2,

Y

I+

3

H+

y)
MIHIIMYMEI — A=(2m+ )=, m=0,%1,

i

2.+3

2m--

3.6.11

3.6.12

Hudpakmus ceera. udpakuronHas pemeTka. Y cIoBue HaOIIOACHUS
TJIaBHBIX MaKCUMYyMOB npu HOPMaJIbHOM NaJIeHuu
MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEmETKy C
nepuoaom d: dsing,, = mA,m =0,+/-1,+/-2,+/-3,...

Hucnepcus ceera

KBAHTOBAS ®U3NKA

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

4.1.1

['mnore3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

hc
®DoTOHEI. 3HepFI/I$I q)OTOHaZ E=hv= 7 =pc

E hv h
Amnyinse poTona: p =—=—=-

®otorddext. Onbitel A.I'. CtoneroBa. 3akoHsl poTodddexra




4.2

4.3

VYpaBuenue DifHmireiiHa i GotodddexTa:

E¢0T0Ha = ABbIXOﬂa + EKHHmax;

hc
E(IJOTOHa =hv = 71
4.14 he
ABbeo,aa = hv}cp = /1_
Kp
2
mv max
Evunmax = T = eUsay
[laBiienue cesera.
4.1.5 JlaBneHue cBera Ha MOJHOCTBHIO OTPAKAIOIIYIO MOBEPXHOCTh W Ha
MOJIHOCTBHIO MOTIOLIAOLLYI0 TOBEPXHOCTh
OU3MKA ATOMA
421 [Imanerapnast Mogenp aToMa
[Toctrynatel bopa. U3nyuenue u nornouieHue GOoTOHOB MPU NEPEXOE
4272 aToMa C OJJHOTO YPOBHS SHEPIUH HA IPYTrOil:
o he
;'Fvﬂjﬂ = " = 'EH _EH‘J
“mn
JInHenyaTple CIEKTPBI.
423 CnexTp ypoBHEH SHEPTUU aTOMa BOIOPOIA:
—13,63B
E =—— n=1273, ..
i
OU3MKA ATOMHOI'O A1IPA
431 Hyxnonnas mopnens siapa ['eiisenOepra — MBanenko. 3apsn spa.
o MaccoBoe uncino saapa. U3otomnst
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
7 X—75Y+ ;He
bera-pacnan.
432 DNeKTPOHHBIN B-pacnan;

A A 0~
XY+ je+v,

[TozutponHsIii B-pacnan:
A A [P
X —75Y + g€+ WV,

I'amma-nu3nydenue




3aKkoH PAaAOAaKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T
433
H}’CTB m — Macca paauOaKTHBHOI'O BEIICCTBA. Torz[a

-t
m(t) =mgy* 2T

434 Snepubie peakuuu. [lenenue u CUHTE3 SIEP




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 10 kmace/ Kabapaun O.®D., Opnos B.A., Osenunk D.E. u apyrue; moa penaxiuei
[Tunckoro A.A., KabGapauna O.®., AkunonepHoe o6mectBo «3mareascTBo
«IIpocsemnienne»

» Gusuka, 11 knace/ Kabapaun O.D., 'mazynos A.T., OpaoB B.A. u apyrue; mosa
penakuueit [Tuackoro A.A., Kabapauna O.®D., AkuronepHoe oomiectBo «M31arenbcTBo
«IIpocsemnienne»

» dusuka, 10 knace/ KacessroB B.A., AkninonepHoe oomectBo «3marenscTBo
«IIpocsemienne»

» dusuka, 11 knace/ KacesaoB B.A., AkunonepHoe o61miectBo «M3narenbcTBo

«HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
®usuka. 10 knace. YrinyOieHHbIH ypoBeHb. MeTouueckoe mocooue

®usmka. 11 knace. YrinyOneHHbl ypoBeHb. MeTouueckoe nocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HOC Mos lIkomna https://myschool.edu.ru

BuptyanbHbie 1ab0opaTopHbIC U MPAKTHYECKUE PabOThI HA YTIIyOJICHHOM YPOBHE OCHOBHOTO
obmiero oopaszoBanus https://content.edsoo.ru/lab/subject/2/
OO0pa3oBaTeNbHbII TOPTAJ JUISl MOATOTOBKH K TOCYIapCTBEHHONH UTOTOBOW aTTECTAILIUH 110

¢uszuke. https://ege.sdamgia.ru/
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