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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
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/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (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 npeamMera « Ou3ukay 1Mo rojgaM o0y4eHusl.

[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.



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

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

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

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

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

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

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

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



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

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

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

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

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

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



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
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 TMPUHATHS 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 ITPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPENY;

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

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



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

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



COJAEPKAHUE 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 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKa M HanOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHue. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



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

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

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

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

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

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

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

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

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

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

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



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

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

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



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

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

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne mpouecca yCTAHOBJIEHMS TEIUIOBOIO PAaBHOBECHS IIPH
TeI1I000MeHe MEXKTy TOpsiueit U XOJIOAHON BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

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



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Inpu Temonepenade. Ilonarue o0
aanabaTHOM Ipoliecce.

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

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

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

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

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

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

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIEN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

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

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

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

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

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIAXKHOCTH BO3/JyXa M OLIEHKAa MAacchl MAapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

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

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

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

3akod OMa U1 y4acTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

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

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

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

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

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

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

Tema 3. Toxu ¢ pazniuunsix cpeoax.

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



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

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

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

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

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesknpeaMeTHbIe CBA3H.

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

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



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
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
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.



TexHuyeckre YCTpOHCTBA M TEXHOJOTUYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

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

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

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

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

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

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

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

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



IIpaBuiio Jlenna.

[Tamenre MmarauTa B aTlOMUHUEBOU (MEIHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

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

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

[Tonsitue o 3aryxatonux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAeaIbHON MOIENN MPY>KUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
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 BHIHYKICHHBIX KOJCOAHUA.

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 MEPEMEHHOTO TOKA, TMHUM 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.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO 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.
B3aumnast oprieHTaInsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[Ikana 37€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

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

Jemoncmpayuu.

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 napamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

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 COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoj Jiy4a, MPOMIEAIIETO JMH3Y MOJ MPOU3BOJBHBIM YTJIOM 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.

[Ipenenbl NPUMEHUMOCTH 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,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieinb 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.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 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 aucnepcum.

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  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
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.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

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

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

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

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

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (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 BOJIOPOA.

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.

PanunoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO W3JTy4YEHMs. 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.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

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

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
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. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBbIE cO3Be3aus (CeBEpHOro MOJylapus U SIPKUE
3BE3ILI.

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

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTaTUUKOBBIX 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.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

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

MexnpeameTHbie CBA3M.

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

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

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

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

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

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



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI 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
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

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

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

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON 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 pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIaJeTh  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 YUEOHBIX MPEIMETOB;

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
W3 MCTOYHHMKOB PAa3HBIX 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:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
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
dbopmyrpoBaTh 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;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO SPYIAUIHMH B 001acTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
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 xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

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 Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
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] PHEPIUU B TEIUIOBBIX MPOILECCAX), 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,
HalpsHDKEHUE, 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



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh 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 (U3NYECKUE SIBICHUS;

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

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

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



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

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

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

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

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

MOHUMATh POJIb  (U3UKHM B  DKOHOMHMYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

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



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

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

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

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

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

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

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



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

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

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

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

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

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



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrpoububle IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITPUPO/IbI
1.1 Hayunb1if MeTo/1 MO3HAHUS TPUPOIBI 6 https://m.eds00.ru/PC1GBZ1VT
Hroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JluHamuka 10 1 https://m.edsoo.ru/EMEIYTESH
2.3 Crartuka TBEpIOTO Tela 5 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro mo pazneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHU 15 https://m.edsoo.ru/GFRCERILS
3.2 TepmonnHamuka. TennoBbie MalIMHbI 20 https://m.edsoo.ru/HD3D8OQ61
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 1 1 https://m.edsoo.ru/LWBI7NGVP
nepexoabl

Hroro mo pazueny 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpuYECcKoe ToJie 24 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 https://m.edsoo.ru/WKWL98VW?2
4.3 Toku B pa3nu4HBIX cpenax 6 1 https://m.edsoo.ru/VLX14U83A



https://m.edsoo.ru/PC1GBZ1VT
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https://m.edsoo.ru/GFRCER9LS
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https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A

Hroro no pazgeny o4
Pazgen 5. ®DUSHUYECKHA MIPAKTUKYM

5.1 Du3n4ecKuil MPakKTUKyM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazneny 16
PesepBHOe Bpemst 10 1 https://m.edsoo.ru/STRFLE9A2
OBLIEE KOJIMYECTBO YACOB I10 170 1 16

I[TPOT'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarauTHOE II0JIE 14 1 https://m.edsoo.ru/8SPRHOWUII
1.2 DNeKTpOMarHuTHasE MHIYKIUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoeOaHus 10 1 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUS 15 1 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHIHCCKHC | SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENQYIC5
BOJIHEI
2.4 Ornruka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

3.1 OcnoBrl CTO 5 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazgeny )
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOW TyaJIu3M 15 1 https://m.eds00.ru/S400GCWUJ
4.2 dusuka aroma 5 1 https://m.edsoo.ru/ZLJ435GQC
(6))
43 M3HKA ATOMHOTO S/Ipa H SIIEMEHTApHEIX 5 1 https://m.eds00.ru/Q4WLMHSIT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ https://m.edsoo.ru/RPXW8WN4N
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Pu3nuecKuil TPaKTUKYM 16 ‘ 16 https://m.edsoo.ru/EL9ALAJIF
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.eds00.ru/PSCGRX7IW
JESTEIIbHOCTH, IPHOOPETEHHOTO MPU
u3zydyenuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepsHOe Bpems 10 1 https://m.edsoo.ru/E65RY9XLB
OBUIEE KOJIMYECTBO YACOB I10
- 170 10 16
[MPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

dusnka — pyHIaMeHTaIbHAs
HayKa O IPUPOIe

Hayu4Hblit MeTOZ TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBJICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TIPUPOIBL.
HaGumtoieHne u SKCIIepuMEeHT B
duznke

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EY Q05

AOCOIOTHAs U OTHOCUTEJIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BEITHYUH

https://m.edsoo.ru/K3LQI3SCFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHnueckoe ABIKEHIE.
Cucrema orcyera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nekenus. [Ipsmast u oOpatHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCHU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpPHOE ITPAMOIMHENHOE
nerxkenue. ['padpuyaeckoe
OTHCaHNE PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

CiiokeHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe BHXeHHUE.
MrHoBeHHas: CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOTO ABMXKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE najieHne. Y cKkopeHue
CBOOOTHOTO Ta/IEHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHSI OT BPEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YTJIOM K TOPU30HTY

https://m.edsoo.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXC8JD

https://m.edsoo.ru/\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBH>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHENHAs CKOPOCTb.
Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUE

KoHnTtponbHas pabota 1o Teme

"Kunematuka" Bxonnasa
KOHTpPOJIbHAsI paboTa.

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

Iepsbiit 3akoH HpioToHA.

MuepunanbHble CUCTEMBI OTCYETA.

[IpuHIIMIT OTHOCUTEIHLHOCTH
lanunes. HennepunanbHbie
CHUCTEMBI OTCUETA

https://m.edsoo.ru/8FO42H1L2

18

Cwita. PaBHOIEHCTBYIOIIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

https://m.edsoo.ru/2QC075VDL

19

20

21

22

Bzanmonenicteue ten. Tperuit
3ak0oH HeroTona

[TpuHIMI CyTepIIO3UIIH CHJI.
Pemenue 3a1ay Ha IpUMEHEHHE
3axkoHOB HetoToHa. KoHTponbHas
pabora.

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBaJEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MaccChl

Cuna TsKeCTH M YCKOpEHHe
CBOOOJTHOTO Ma/ICHUS

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edso0.ru/36LBC4Z0QJ



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ

23

JIBukeHHEe HEOSCHBIX TENT U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[TepBasi kocMUYeCKasi CKOPOCTb.
3akonbl Kemnepa

https://m.edsoo.ru/F756 CAPFB

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSW081

25

26

27

Cuna tpenus. [Ipupoaa u Bubl
CUJI TpeHus. J[BuxeHue B
JKUJIKOCTH U Ta3e C YUYETOM CHIIbI
COTIPOTHUBIICHUSI CPEIIBI

Hasnenue. [ uapocrarnyeckoe
napienue. Cuia Apxumena
AOCOIFOTHO TBEPIOE TEIIO.

HOCTyrIaTeJ'IBHoe " BpalIaTCIIbHOC
JABHXKCHHEC TBCPAOI'O TCJIa

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

28

MoMeHT CHITBI OTHOCUTENHEHO OCH
BpaieHus. [lneqo cuibl

https://m.edsoo.ru/AY2DMXMKR

29

30

CrnoxeHune cuil, IpUI0OKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tena. Y CIIOBUsI pABHOBECHS
TBEpPAOTo Tesa. Buasl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/\VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTposabHas pabora no teme
"Tunamuka. CTaTuka TBEpOTO
Tena"

https://m.edsoo.ru/41HS90LZD

32

NMitynsc MaTepralbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[{eHTp Macc cucTemsl

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

MaTepHaJbHBIX TOUEK. Teopema o
JBYDKEHUH LIEHTPa Macc

33

34

35

I/IMHy.]IBC CHJIBI U UBMCHCHUC
MMITYJIbCA TeJa. 3aKOH COXPaHEHUs
HMITYJIbCA. PeaxTuBHOC JABMOKCHUC

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHWU MOMEHTA UMITYJIbCa B
HEHTPATBHBIX TOJIAX

Pemenue 3amau

https://m.edso00.ru/ANJW80116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edsoo.ru/224025Z6M

36

Pabora cuibl Ha MaJIoM U Ha
KOHCYHOM HCpCMGHICHI/II/I.
I'padmyeckoe mpeIcTaBiICHHE
paboThI CUIIBI. MOIIIHOCTh CHJIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHIECKON
SHEPTrUn MaTepHaHLHOﬁ TOYKHN

https://m.edsoo.ru/N5QCCI1EIM

38

39

IToreHuManbHbIE U
HETOTECHIUAJIbHbBIC CUJTBI.
ITorennmanesHas Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbsi KOCMUYECKAsSI CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
CHJI C I3MEHEHHEM MEXaHHMISCKOM
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEPTrUHn

https://m.edsoo.ru/BHTO9WA4CQ

https://m.edso0.ru/66P2WGWS4

40

Yupyrue u Heynpyrue

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nys uaeanbHoOM
SKHJIKOCTH

KonTtponpHast pabora o Teme

41 https://m.eds00.ru/SO90PC322
"3aKOHBI COXpAaHEHUsI B MEXaHUKe"
PazBuTue npeacraBieHuit o

42 Egzg ;i;;iﬂ??;;;;:};: https://m.eds00.ru/0ZTXY71SW
BpoyHOBCKOE IBHKEHUE
CrtpoeHnue ra3000pa3HbIX, KUIKUX

43 M TECpABIX Tel. Xapaxtep https://m.eds0o.ru/UX8FMV2CU
JIBIDKCHUSI M B3aUMOJICHCTBUS
YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYT

44 (aromoB). KonnaecTBo BemecTsa. https://m.edsoo.ru/5FCL7ZUUO
[ToctosinHast ABoraapo

45 Tewmeparypa. Tenosoe https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Lenscus

46 Pemenne 3amau https://m.edsoo.ru/EGRV58D9F

47 W neanbublii ra3. I'a30BbBIe 3aKOHBI https://m.edso0.ru/01M0X0OV4B

48 YPaBHfHHe Menpeneepa- https://m.edsoo.ru/7RAZ800M4
Knaneiipona. Pemenue 3amaq

49 AbcomoTHas TemIepaTypa. 3akon https://m.eds00.ru/27RGL3V1G
JlanbToHa
W3omporieccsl B UCaIbHOM rase ¢

50 MTOCTOSIHHBIM KOJIMYECTBOM https://m.edsoo.ru/UQ9SUVODW
BEIIleCTBA

51 ['padmyeckoe mpencraBieHue https://m.edsoo.ru/W1HC88PJ4



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4

M30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3obapa

52
53

OcnoBHoe ypaBHeHue MKT

Penrenue 3amau

https://m.eds00.ru/E65TLSWXG

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKON SHEpruen
IOCTYIIAaTEIbHOTO TEIJIOBOIO
JBUKECHUS €€ YaCTHIL

https://m.edsoo.ru/N6ETZ0LDZ

55

56

57

58

59

O00011IEHNE U CUCTEMATHU3AIHS
sganni 1o teMme "Ocuossr MKT"

KoHTpoinbHas pabora 1o Teme
"OcHoBsl MKT"

TepmoanHaMuueckas CUCTEMA.
3ajaHye BHEIIHUX YCIOBHM s
T]I cuctemsl. BHemHue u
BHYTPEHHHE ITapaMETPHI.
ITapamerps! T/1 cucTemsl Kak
CpeHUE 3HAYEHUS] BEJIUYUH,
OMNKCHIBAIOIIMX €€ HA
MHKPOCKOITMYECKOM YPOBHE

Hy.]'IeBOG Ha4aJlo TCpPMOJANHAMUKHU.

Camonpoun3BoJibHas penaKcanus
T]I cuctemsl K TENIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJIEIHU

https://m.edsoo0.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

https://m.edso0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWYVLJIRP

https://m.edsoo.ru/FOQVOQKQS8



https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8

60

YpaBHenue Menpeneena-
Knaneiipona u BblpaxeHue ajis
BHYTpPEHHEH 3Hepruu

https://m.edsoo.ru/TZJUGWSMZ

61

Beipaxkenue 111 BHyTpEHHER
SHEPruy OAHOATOMHOTO
UJEAIBHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas paboTa B
TepMOJMHAMHUKE. BrrunciieHue
paboTsI 10 rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenava kak crocod
WU3MEHEHHS BHYTPEHHEH SHEPTHH
TJ1 cucremsl 6e3 coBepIICHUS
paboThl

https://m.edsoo.ru/BDN5GEKP7

64

65

66

KoHnBekuysi, TermonpoBoAHOCTb,
U3JIy4eHue

KoandecTBO TENIOTHI.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIUIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CrOpaHMS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

https://m.edso0.ru/QMA4T9ETS8

https://m.edsoo.ru/RQASBF90Q5

https://m.edsoo.ru/B4ANQ2B026

67

IToustre 06 agrabaTHOM
npouecce. [IepBriil 3aK0H
TEPMOIUHAMUKHU

https://m.eds00.ru/SOXBMXFYN



https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN

68

KonudectBo Temnotel u pabota
KaK Mepbl U3MEHEHUS BHYTPEHHEH
sHepruu T/l cuctembl

https://m.edsoo.ru/59W3F1X49

69

BTopoi1 3ak0H TepMOIMHAMUKI
JUIsl PABHOBECHBIX U
HEPAaBHOBECHBIX IIPOLIECCOB.
HeoOpaTiMocTh NpUpOIHBIX
IPOLIECCOB

https://m.edsoo.ru/3SBEBSKQ8G

70

71

72

[IpuHIMITBI AEHCTBUS TEMIIOBBIX
mamuH. KITJ]

MaxkcumansHoe 3Hauenue KIIJI.
Huxn Kapno

Pemenue 3amau

https://m.edsoo.ru/Z25PJPKKU

https://m.eds00.ru/QATFSEOKO

https://m.edsoo0.ru/0Q1VD6XJT

73

DKOJIOTHYECKHE aCIICKThI
HUCITOJIB30BAHUS TCIIJIIOBBIX
nsurareyeit. TenmoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

Pemenue 3amau

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUU 110 TeMe "TepMoauHaMuKa.

TenmoBeie MaIuHb"

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLW1EB

76

KonTponbHas pabora no teme
"TepmoanHamuka. TernnoBbie
MalIuHb!"

https://m.edsoo.ru/X4AG7PJVJ]

77

78

[TapooOpa3oBanre U KOHIEHCAITHS.

Ucnapenue u kunenue. Y nenpHas
TEII0Ta NapooOpa30BaHUs

Hacerimennbpie 1 HEHACKIIIICHHBIE

https://m.edso00.ru/W4505S1GQ

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

napsl. KauecTBeHHAst 3aBUCUMOCTh
IUTOTHOCTH U JIaBJICHUS
HACBILICHHOTO T1apa OT
TEeMITEPaTypPbl, UX HE3aBUCHMOCTh
OT 00bEMa HACHIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPBI
KUTICHHSI OT JABJICHUS B KUIKOCTH

BnaxxnocTh Bo3yxa. AGCoOTHAS

79 https://m.edsoo.ru/QRQNGWOZ8
Y OTHOCHUTEIbHAS BIAKHOCTD

80 Pemenue 3anau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOITHS https://m.edsoo.ru/YCMZ29JGZ
CBOWCTB KPHCTAJIOB
[InaBrnenue u KpUCTAIIU3ALIUS.

82 VenbHas TEII0TA MJIaBJICHHUS. https://m.edsoo.ru/WYH1C81KN
Cyb6numarus
Hedopmaruu TBEpAOTO TENA.

83 Pacrmicerie n cxatie. Capir. https://m.edsoo.ru/961UIDFRU
Mopnyns IOHnra. Ilpenen ynpyrux
nedopMmaruit
TermoBoe pacumpeHue KUIKOCTEN

84 1 TBEPBIX TEIT. AHravp MOHHSM https://m.edsoo0.ru/1RI740Q0N
TEIJIOBBIX KOJeOaHUN 4acTHIl
BeIIleCTBa

g5~ |1peOOpasOBAHHE SHCPrUH B https://m.eds00.ru/UUIQYTXYF
¢ba3oBbIX epexoaax

86 YpaBHeHHe TEII0BOro OanaHca https://m.eds00.ru/5SCV1IKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7THENBQ2



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2

88

[IoBepXHOCTHOE HATSKEHUE.
Kanwmsipueie siBnenus. JlaBienue
110/1 UCKPUBJIEHHOM IMOBEPXHOCTHIO
s)kusikoctu. @opmyia Jlammaca

https://m.edsoo.ru/Z9FYJNI4U

89

O00011IcHIE U CHCTEMATHU3AIINS
3HaHUU 110 TeMe "ArperaTHble
cocTosgHus BemecTBa. Pa3oBbIe
nepexoanl"

https://m.edso00.ru/V3TS29GT9

90

KonTtponpsHas pabora no Teme
"ArperaTtHble COCTOSIHUS
BeniecTBa. Pa3zoBble epexoabl”

https://m.edsoo.ru/BTE57DDIP

91

OnexTpu3anus Tel U e€
IPOsIBJIECHUS. DINEKTPUUECKUI
3apsia. JIBa BU1a 2IEKTPUYECKUX
3apsoB. [IpoBoHUKY,
JTURJIEKTPUKU U TIOTYTIPOBOJHUKU

https://m.edsoo.ru/ESV1IQRBVX

92

93

94

DNEMEHTAPHBINA ANEKTPUIECKUI
3apsi. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

Bzaumopenictue 3apsioB.
Toueunsle 3apsanbl. 3akoH Kynona
Pemenne 3anau. Ilpomexxyrounas
KOHTpOJIbHas padoTa.

https://m.eds00.ru/QJTV6HK70Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

Onektpuyeckoe noie. Ero
JIEMCTBHUE HA DJIEKTPUUYECKHE
3apsIbl

Hanps>k€HHOCTB IEKTPUYECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X



https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

HaIPSKEHHOCTH JIEKTPUYECKOIO
noJisi. OMHOPOJHOE IIEKTPUIECKOE
noJe

97

IToreHnmanbHOCTh
ANEKTPOCTATHYECKOTO IMOJIS.
Pa3nocTh moTeHIINAIOB 1
HaIpsHKeHUE

https://m.edsoo.ru/QJAHEFATR

98

ITorennumanbHas 3HEPTUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3MeKTpOCTaTUYECKOTO
OJIst

https://m.edsoo.ru/YODNX8N9Z

99

100

CBs13b HANPSDKEHHOCTH TTOJISI U
Pa3HOCTU MOTEHIIUATIOB JIJIst
AJIEKTPOCTATUYECKOTO OIS
[TpuHIMI CyneprO3UITNH
3JIEKTPUYECKUX TOJIEeH

https://m.edso0.ru/3SWNQFLP9Y

https://m.edsoo.ru/WS1GYR413

101

Pemenue 3agau

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0béMy mapa. [Tone
PaBHOMEPHO 3apsKEHHON
OCCKOHEYHOM IIOCKOCTH
IIpoBoHMKH B
AIIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3aps/IOB

https://m.eds00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38

105

JIMPNEeKTPUKH 1 MTOTYITPOBOTHUKHU
B DJIEKTPOCTATUYECKOM I10JIE

https://m.eds00.ru/3G6DWKG2I



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I

Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD https://m.eds00.ru/GHLGD83X7
MIJIOCKOTO KOHACHCcaTopa
ITapannensHoe coe

107 PAILICIRH FIMTHEHIE https://m.edsoo.ru/60WN2ZDH8
KOHJICHCATOPOB
I1

108 OCICAOBATEINLHOE COCHIHCHIE https://m.eds00.ru/OZ9EPIALY
KOH/ICHCATOPOB
)

109 HEPTHA SAPILREHHOTO https://m.edso0.ru/SW376XS21
KOHJIEHCATOpa

110 Perenne 3agau https://m.edsoo.ru/NLHAFISYY

111 JIBIDKCHHE 3ApSKCHHON HaCTHILb! B https://m.eds00.ru/9PGVSYIWG
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILTUSMXW
O000I11IeHNE U CUCTEMATU3ALUS

113 3HaHUH M0 TeMe "DIEeKTpUYECcKoe https://m.edso0.ru/QCIRPYCGA
mosie"
K 3]

114 | OHTPOIIbHA paboTa r,I,O reme https://m.edsoo.ru/WRQGZBRF7

DneKTpruYecKoe noie

Cwuita Toka. [TocTOSSHHBIN TOK.
Ycno CYIIIECTBOBA

115 JTOBIVT CYIHECTBOBATHA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHUEe

116 TOHHMKH TOKa. HATPDKEIHE 1 https://m.eds00.ru/RUFCAYTDO
6)1(®
3axod Oma a1 y4acTK .

117 Ly a teni https://m.edso0.ru/64VVZXZ2GP
DIEKTPUUECKOE COMPOTUBIICHHE
3

118 ABHCHMOCTD COTPOTHBICHHA https://m.edsoo.ru/KE2FEN35X

OIHOPOAHOIO MPOBOAHUKA OT €TI0



https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

JJIMHBI ¥ TUIOIAAN MOIMIECPEUYHOT O
CCUCHUA

VY nenpHO€E CONPOTUBIICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI
BellecTBa. Pemenue 3anau
ITocnemoBarensHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aJIeKTprudecKux 1enei. [Ipapuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO

103 ~ Padoradnektpieckoro Toka https://m.eds00.ru/PLTTBZGPC
3akoH J[xoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOILIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIeMast https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOpE

126 Pemenue 3amau https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COTIPOTHBIIEHUE UCTOYHHKA TOKA

128 3axon OMaUHM MOHOT . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) 2JIEKTPUUYECKOM 1ETIH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MouHOCTh UCTOYHKKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 Kopotkoe 3ambikanue https://m.edsoo.ru/9WFHKYNVF

132 KoHnnencarop B memu mocTOSSHHOTO

TOKa



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

133

Pemenue 3amau

https://m.edsoo.ru/52KZZJPDT

134

135

136

Penrenue 3amad mo reme
"TIoCTOSIHHBIN 3IEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3amay nmo Teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://m.edso00.ru/5175121DC

https://m.edso0.ru/DX6SFSQ5I

https://m.edsoo.ru/K835E5INT

137

O00011IEHNE U CUCTEMATHU3AIU
3gaHui 110 Teme "I1oCTOsTHHBII
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/\WXUI1LRUC5

138

139

140

141

KonTtponpsHas pabora no Teme
"TIoCTOSIHHBIN MEKTPUYECKUI

TOK"

OnekTpuyeckas MpoBOAUMOCTh
pPa3IMYHBIX BELIECTB.
DIIeKTPUUECKHUI TOK B METaJJIaX.
CBepxnpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax H
pacruiaBax 3J€KTPOJIHUTOB. 3aKOHBI
®dapanes s JIEKTPOIU3a
DNIEKTPUUYECKHI TOK B raszax.
[Lmazma

https://m.edsoo.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

143

DIIEKTPUYECKHI TOK B BaKyyMe.
BaxyymHbIe puoopbl

DNEeKTpUYECKUN TOK B

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB

HOJIyIPOBOIHUKAX

144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

Pu3N4eCcKui IPAKTUKYM 110 TEME
"M3MmepeHue cuibl ToKa 1
HaIMpsDKEHUs B LIENN IOCTOSHHOTO
TOKa [P OMOIIY aHAJIOTOBBIX U
IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uinu "3HaKOMCTBO C
¢ poBoii Taboparopueii mo
¢usuke. [Ipumeps! n3MepeHust
(U3NIECKUX BETHMYUH MIPH
HOMOIIM KOMITBIOTEPHBIX
IAaTYUKOB"

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIENIbIO ONPEIeTICHUS
MI'HOBEHHOH cKOpocTH"

https://m.edsoo.ru/CN3FHCY83

147

148

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHusl pu
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM INIOCKOCTH" WJIN
"UccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mMepeHune yCKOpeHHUs
CBOOOIHOTO MaJeHUA" UIN
"N3yueHue NBUKEHUS TeNa,

https://m.edsoo.ru/70Y40Y610

https://m.edso0.ru/87JADYSZ2



https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

OpOILIEHHOTO TOPU30HTAIBHO"

149

Du3nYeCcKui MPaKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" WK
"HccnenoBaHue 3aBUCUMOCTH
nepuoaa ooparieHusi KOHHYeCKoro
MasiTHUKA OT €Tro MapaMeTpoB"

https://m.edsoo.ru/DY1D4C16J

150

151

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepeHune paBHOAEHCTBYIOIIEH
CHWJIBI IpU ABMXKEHUHU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTU" WIIN
"[IpoBepka runoTe3nl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHHS OpycKa [0 HAKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIINUX B
IpYyXUHE U PE3UHOBOM 00pa3slie,
oT ux aedopmanuu" uim
"N3y4yeHue JBUKEHUS] CUCTEMBI
TeJ, CBA3aHHBIX HUTHIO,

MEPEKUHYTON uepe3 NErkuit 610k’

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C40D

152

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue ko3 duirienta
TPEHHUsI 110 BEJIMYUHE YTJIOBOTO
Kod(duIMeHTa 3aBUCUMOCTH

https://m.edsoo.ru/78PENYOAZ



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

153

Frp(N)" unu "Hccnenosanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C NTEPEMEHHBIM
Kod(urmeHToM TpeHus" nIu
"U3y4yeHue IBUKEHUS rpy3a HA
BaJly ¢ TpeHuem"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"HccnenoBanue yciaoBuid
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" Wiu
"KoHcTpyupoBaHue KpOHIITEHHOB
U pacy€T cui ynpyroctu'" uim
"N3y4yeHue ycTOHYMBOCTU
TBEPAOIO Tea, UMEIOIIETO
Ionaas onopsl"

https://m.edso0.ru/MI0QT27R6

154

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mMepeHune uMIyibca Tena mno
TOPMO3HOMY ITyTH" WK
"N3mMepeHue CUibl TATH, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBanue coxpaHEHUs
UMITyJIbCA TIPU YIIPYTOM
B3aNMOJIEUCTBUN" HITH
"N3mepeHne KNHETHYECKON
SHEPrUU Tejia 0 TOPMO3HOMY
nyTu"

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

155

156

157

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHue u30TepMUYECKOro
nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOI
nabopartopun)" wim "M3ydeHue
M30XOPHOTO Ipoiiecca" uin
"N3ydenne n3obapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyeckuil MPakTUKYM 0 TeME
"Usmepenue yaenbHoi
TEINIOEMKOCTH'" MIIH
"UccnenoBanue nporecca
OCTBIBaHUS BelecTna' Wi
"HUccnenoBadue agnadaTHOrO
npouecca" uin "N3ydenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUMEHUS )KUIKOCTEH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKkOHOMEPHOCTEN
UCIIapeHUs KUAKOCTEN" NiIn
"N3mepeHue yaenbHON TENI0ThI
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"N3mepenue abCoMOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoOB B TOMEIEHUN".

https://m.edso0.ru/T66 K4CKZG

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZA5PMDO07



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

N3mepenue kodddurmenra
MOBEPXHOCTHOTO HATSDKECHUS

158

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOutoieHre mpeBpanieHus
SHEPTUU 3apSHKEHHOTO
KOH/JIEHCATOpPa B SHEPTHUIO
W3JIyYEHHS CBETOIUO A" WU
"N3yyeHue npoTekaHus TOKa B
LIeTIH, coJiepxKaleid KonaeHcaTop"
unu "Pacnpenenenue pa3HoOCTU
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COCIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyeckuil MPakTUKYM 0 TeME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" HIIH
"U3mepeHue yaeapHOro
COIPOTUBIIEHUS IPOBOJIHUKOB"
i "HccienoBadie 3aBUCUMOCTH
CHWJIBI TOKA OT HAMPSKSHUS TSt
JIAaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3VVKE

160

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmronenue anextponusa’ win
"U3mepenue 3apsna
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl” uin "CHarue
BOJIbT-aMIIEPHON XapaKTEPUCTHKU

https://m.edsoo0.ru/72JJ3YC6L



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L

nuoma

161
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163

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMAaTH3aIHsI 3HAHHH 110 TeMe
"Kunemartuka"

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHHUH 110 TeMe
"Ilmnamuka"

PesepBusiit ypok. O6o0mieHue u
CUCTeMaTH3allKsl 3HAaHHUH 110 TeMe
"Crartuka TBEep0ro tena"

https://m.edsoo.ru/LQO93M5SQ

https://m.edso0.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHeIit ypok. O000IICHNE 1
cucremMaru3sanus 3HAHUH 110 TEME

"3aKOHBI COXpaHEHUsI B MEXaHUKe"

https://m.edsoo.ru/C37WXULT2

165

PesepBHeIit ypok. O000IICHNE 1
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
Teopun"

https://m.edsoo.ru/3SPBKBKI6D

166

PeseprubIit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"TepmoanHamuka. TernnoBbie
MamtuHb!"

https://m.edsoo.ru/IZZC67VF1

167

PesepBusiit ypok. O6001IeHuEe U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"ArperaTtHble COCTOSIHUS
BemecTsa. PazoBble nepexoas”
HtoroBast KoHTpoJIbHAs paboTa.

https://m.edso0.ru/1YSH3LOLN

168

PesepBHeiit ypok. O000mIeHuEe U

https://m.edsoo.ru/URWB5CULE



https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE

cUCTeMaTu3alus 3HaHUM 110 TeMe
"DnekTpuueckoe nosie"

PesepBueiit ypok. O600mIcHNE U
cucreMatru3sanus 3HAHUH 110 TEME

169 . . 1 https://m.edsoo.ru/ANCOULLOV
"TIoCTOSIHHBIN IEKTPUYECKUI
TOK"
PesepBHbIil ypok. O6001IeHNE 1
170 cHUCTEeMaTH3aIus 3HAHUH 110 TeMe 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3In4HbIX cpenax”
OBIEE KOJIMYECTBO YACOB I10 170 11 16

I[TPOT'PAMME



https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTunyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
BzaumoeiicTBHe MOCTOSIHHBIX
a 0 OBOJIHUKOB C

1 MATHHTOR H HPOBOATHICOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHTILIIT CYTIEPTIOSHILA 1 https://m.eds00.ru/0YNNE57SO
MarHUTHBIX TOJIeH. JInaumn
MarHUTHON WHITyKIIUU
M

3 AHITROS HOTE NPOBOIHKA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena
Cona A .

4 VLA FAMIIEPH, b6 HANpanieime 1 1 https://m.edsoo.ru/1JEDF5SHEN
MOJIYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 DNeKTpOU3MEpPUTETbHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 M MOJLyIIB. JIBHDKEHHE 1 hittps://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 Pa6ora cunel Jlopenia https://m.edsoo.ru/MTHD23745

10 Pemrenue 3anau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BELIECTBE.

11 deppomMarHeTHKy, napa- u https://m.edsoo.ru/W7HGQBK70
JamMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢deppomarneTukos. [Ipumenenue https://m.eds00.ru/960J4E47D
(dheppoMarHeTuKoB
P

13 - CLICHIE SaAat IO TEME https://m.eds00.ru/Q8JGTYNHT

MaruauTHO€ noJie

P

14 " cHICHHE sanad HO,,TeMe https://m.edsoo.ru/MPCUALFIM

MarunurtHoe 1nosue

SIBneHue AEKTPOMArHUTHON

15 naaykuuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHON HUHIyKIIUU
SC .B

16 AC mayw. Bxozuas https://m.eds00.ru/8TLELGTJZ
KOHTpOJIbHAs paboTa.
3 .

17 AKOH SHCKTPOMATHITHON https://m.edsoo.ru/TEOPOGAR3
unaykiun dapanes
B .

18 VIXPEBOE SJCKTPHHACCIOT HOME https://m.edsoo.ru/IONVHO1INK
Toku dyko
OJ1C uHAYKIMY B ABUKYIIAXCS

19 https://m.edsoo.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBumno Jlenia https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTh. KaTymka

22 MHIYKTHUBHOCTH B IIETIH https://m.edsoo.ru/37WBAJCTF
MOCTOSIHHOTO TOKa
A .

23 pACHie CaMOMH Ty ki HJ1C https://m.eds00.ru/99CECGMBH

CaMOMHAYKIHNHN



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH

24

9Hepm;1 MAar"auTHOI'O IT1OJIA
KaTyHIIKH € TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/PS4XRHOGS

25

26

27

Pemenue 3agau

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUHU 110 TEME
"DnexrpoauHamMuka"

KontponbHas paboTa mo teme
"DnexkrpoauHaMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

28

KonebarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

https://m.edsoo.ru/R7D8WGSTQ

29

30

31

Kunemaruueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEpreTU4ecKoe OMUCAHME.
BriBoa muHAMIYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KOJIeOaHU# U3 UX
OHEPICTUYCCKOTO U
KHNHEMATHUYCCKOI'O OITMCaHUA

Ammuintyna u ¢aza konedaHuit

https://m.edsoo.ru/G1UGM9A5P

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacTora KoJieOaHUH.
[Tepron manbix cBOOOHBIX
KoJjeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHui Py KHHHOTO
MasiTHHKA

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

33

3aryxaromue KoieOaHusl.
BriHyxneHHbIE KOJICOaHMSI.
Pe3onanc

https://m.edsoo.ru/TGTJITWAUQ

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKQJIbHBIX HTHCTPYMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

O00011IeHrE U CHCTEMATH3ALIHS
3HaHu# 110 TeMe "MexaHn4yecKue
koseOanus" KoHTpoabHas
pabora.

https://m.edsoo.ru/SV7/MHCH10

38

39

40

DJeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTenbHbli KOHTYD

®opmyna Tomcona. Cs3b
aMIUIUTY bl 3apsja
KOH/JIEHCATOpa C aMILIUTY 101
CHJIBI TOKA B KoJieOaTeIbHOM
KOHTYpe

3aKOH COXpaHEHUs HEPIUHU B
ueaIbHOM KoJeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/H5B2W8APN

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue dJIeKTPOMarHuTHbIC
KoseOaHus. BeIHYyX1eHHbIE
ANEKTPOMArHUTHBIEC KOeOaHus

https://m.edsoo.ru/4VHIISUMW

42

[IepemennsbIit TOK. Pezucrop u
KOH/JIEHCATODP B LI
IIEPEMEHHOTO TOKa

https://m.eds00.ru/OG6JQHTOD



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD

43

KaTYI_HKa HHAYKTHBHOCTHU B LCIIU
IEPEMEHHOI'O TOKA

https://m.edsoo.ru/6P4EK01H7

44

45

46

3axoH OMa 1J1s1 2JIEKTPUYECKOU
LENH TEPEMEHHOT0 TOKa

MOoOIHOCTh MEPEMEHHOTO TOKA.
AMIUITMTYAHOE U ICUCTBYIOIIEE
3HAYE€HUE CUIIBI TOKA U
HaIpsHKEHUS

Pe3onanc B BHGKTqueCKOﬁ (70058

https://m.edsoo.ru/P1FZDISQV

https://m.edsoo.ru/6P4CXH152

https://m.edsoo.ru/AYQWXESRA

47

48

49

50

Pemenue 3amau

U neanbHbIit TpaHchopmarop.
[IpousBojacTBO, nepenaya u
notpebieHue 3neKTpnquKoﬁ
SHEpPruu

DKOJIOTHYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBaHus
NEKTPOIHEPIHH B ITOBCEAHEBHON
KU3HH

Pemenue 3agau

https://m.edso0.ru/0CVLSMIOS

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

52

53

Pemenue 3agau

O0600611eHre U cucTeMaTH3amus
3HaHUM 110 TeME
"DNIeKTpOMarHuTHbIE
konebanus"" KonTponpHas pabora

MexaHn4ecKre BOJIHBI.

XapaKTepI/ICTI/IKI/I MEXAaHNYCCKUX
BOJIH

https://m.edsoo.ru/7UFPFF3KK

https://m.edsoo0.ru/lI6YYY79EQ

https://m.edso0.ru/OP6YANBXC



https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC

54

CBoOICTBa MEXaHUYCCKUX BOJIH

https://m.edso00.ru/4S5QXKBUX

55

56

3ByK. XapaKTepUCTUKH 3ByKa
Wudpa3Byk u yIabTpa3ByK.
[IIymoBoe 3arpsi3HeHHE
OKPY’KaIOIIeH cpebl

https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1

S7

58

59

Pemenue 3agau

BHGKTPOMaFHI/ITHHC BOJIHBI.
I/ISJ'Iy‘-ICHI/IC QJICKTPOMAarouTHBIX
BOJIH

9Hepr1/1;1 QJICKTPOMArduTHBIX

BoJiH. CBoricTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8SBKEKVL

61

HpI/IHIII/IHI)I pa)II/IOCBHSI/I u
TeneBuaenus. Paguosokamust.
DNeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpYKarolleu cpeibl

https://m.edsoo.ru/7TKCCHOBN5

62

63

KonTponbhas padbota no teme
"Konebanus u BoaHBI"

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3agau Ha npuMEHEeHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

https://m.edsoo.ru/3H2YL4R4I

65

Otpaxenue ceera. [lnockoe
3epkaio. Cdepruueckoe 3epKano

https://m.edso0.ru/TIX9ZBOSG



https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG

66

67

IIpenomiieHnue ceera.
AOCOJIFOTHBIM U OTHOCUTEIIbHBIN
MOKa3aTesb MPEJIOMIICHHUS.
[TonHOE BHYTpEeHHEE OTpaKEHHUE.
[IpenenbHbIiA yroJ MoJHOIo
BHYTPEHHETO OTPAKEHUSI
Pemenue 3a1a4 Ha mprUMeHEHHE

3aKOHOB OTPAXXCHUA U
IIpCIIOMJICHUS CBCTA

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo.ru/C4D3UDGG4

68

Xon nydeit B npusMe. [lucniepeust
cBeta. CIIOKHBIN cocTaB O€IIoro
cBera. LiBer

https://m.edsoo.ru/HYZWS63L2

69

70

71

JInH3bl. @OKYCHOE pacCTOsIHUE U
OIITUYECKAs CHJIA JIMH3bI

[Toctpoenue n3odpaxxeHuii B
JIMH3aX U UX CUCTEMaX.
VYBenuueHue ITMH3bI

Pemenue 3aga4d Ha IMOCTPOCHUC
I/I306pa)l(eHI/II>'I, IMOJIy4Ya€MBbIX C
IIOMOIIBIO JIUH3

https://m.edso0.ru/SXWYEXTXM

https://m.eds00.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX

72

73

74

I'ma3 kak onTudeckas cucTema

Pewmenne 3anau. IIpenenst
IIPUMEHUMOCTH T€OMETPUYECKOMN
ONTUKH

CKOpOCTB CBE€TAa U METOJEI €C
HU3MCPCHUA

https://m.edsoo.ru/OVMKI19EZ

https://m.edsoo.ru/OENIDYBRZ

https://m.edsoo.ru/UCGBDSEVT

75
76

Jucnepcus ceera

Wutepdepennus ceera

https://m.edsoo.ru/1VIJZOF05

https://m.edsoo.ru/ZQB6756KE



https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE

KorepeHTHBIE HCTOUHUKH.

77 VYcioBusa HaOIOIEHUS https://m.edsoo.ru/H9XX3P5WN
MaKCUMyMOB 1 MUHUMYMOB

78 Pemrenue 3agau https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edso0.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VcaoBue HAOIIOAEHUS TIIaBHBIX https://m.edso0.ru/V7S3Y95TQ
MaKCHMYyMOB

82 Pewenue 3amau https://m.edsoo.ru/LI6LZ3AWE
I1 )

83 ONEPEIHOCTE CBETOBRIX BOTH https://m.eds00.ru/TWKIKW3NH
[Tonspusanusa ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIC ABJICHUS B IPUPOJIE https://m.edsoo.ru/VJW9IR3ES
O00011eHE U CHCTEMATH3AII

86 Hvl " " i https://m.eds00.ru/ZQ1LIZ7TMYC
3HaHuii o reMe "OnTuka
K S

87 OHTPOJIbHA pabOT HO TEME https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

accHyeckoi Mexa .

88 FTACCHACCROM MERATHIH https://m.edso0.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTENIBHOCTH
n .

89 OCTYIATR CHEHHATILHON TeOpHH https://m.edso0.ru/S5VL5W7WK
OTHOCHUTEIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
nuTepBai. [Ipeodopazosanus

90 p peodp https://m.edsoo.ru/7ZFTXI1X84

Jlopenua. Ycnosue
IMPUYNHHOCTH. OTHOCHUTENLHOCTD



https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84

OOTHOBPCMCHHOCTH. 33.MCI[JICHI/IC
BPEMCHHU U COKpalllCHUEC NJIWHBL

OHeprus U UMILYJIbC

91 2 https://m.edsoo.ru/GPUPD6117
PENSATUBUCTCKOM YaCTHUILIBI
CBs3b MaCChI C SHEPTUEH U

92 HMMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7TGTEMG
YacTULIBI. DHEPrHsl MOKOs

93 Pastopectioe Teniosoe https://m.edsoo.ru/YWVZA9QOH
U3Iy4eHue
3akoH cMmenieHus: Buna.

94 [TIpoMexxyTouHasi KOHTPOJIbHAS https://m.edsoo.ru/R1JD6DWAM
pabora
I'nnote3a M. Ilimanka o KkBaHTax.

95 https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMIyJbC POTOHA https://m.edso00.ru/14SLLOJ97
®oroadpdext. OnbiTe A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dhoTorddexra
VYpaBHeHue DitHIITeHA 151

98 dororddekra. "Kpachas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra

99 Aapnenne cpera. Ombiret I1. H. https://m.edso00.ru/1746\VP412
Jlebenena

100 BoJstHOBBIE CBOICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnsl ne bponns. JlnuHa BOJIHBI

101 e bpoitns i pasmeper 06nactu https://m.edsoo.ru/MVA3A30ZQ

JIOKJIM3ALMK ABUKYIIEHCS
YaCTUILbI



https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ

KopnyckynspHo-BOIHOBOU

102 https://m.edso0.ru/2XMBTMSAQ
yaanu3m

103 /WPPAKIIT JIEKTPOHOR 2 https://m.edso0.ru/XH242PNOK
KpHUCTaJax
Cnenuduka u3mMepeHuii B

104 MIKRPOMHP e COOTH? HeHt https://m.edso0.ru/BMLQCWUGS
HeomnpeaenéHHoCTeN
Ieiizenbepra

105 Pemenue rpadguyeckux 3amau https://m.edso00.ru/D207BTWDJ

106 Pemenne pacuéTHbIX 33724 https://m.edsoo.ru/ZUBH25VIV
KonTponbhas pabota mo Temam:

107 | ocHome CTOY . hitps://m.eds00.ru/U4HQ8CZ90
"KopnyckynsipHO-BOIHOBOM
nyanuzm"
OnBITHI IO UCCIIEOBAHUIO

108 cTpoeHus aroma. [InanerapHas https://m.edsoo.ru/SBMMRTGFK1
Mojienb aToma Pesepdopaa

109 [Tocrynatsr bopa https://m.edsoo.ru/SWV5SUN8J
Bunet ciektpoB. CriekTp

110 YPOBHEH PHEPTUU aToMa https://m.eds00.ru/T6T3FTQ6Y
BOJIOpO/Ia

111 (TIOHTAHHOE 1 BLHYKICHHO https://m.edsoo.ru/WJ95LAOOP
U3Iy4YeHHE CBeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas monens siapa

113 PeitsenOepra-Mpatienko. Sapsa i https://m.edso00.ru/JGIMALCVV

MAaccoBO€ 4KCIO Anpa. M30Tonsl.
PagnoakTuBHOCTE



https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV

114

115

116

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bausuue
PaZiOaKTUBHOCTH Ha )KHUBBIC
opranusmsl. Jlo3umMeTpus

DHeprusi CBSI3U HYKJIOHOB B siJIpe.
SAnepubie cunbl. Jlegext Macch
sanpa. SlnepHble peakuuu.
SAnepubie peakTopsl. [Ipobiembr
YIPABJISIEMOr0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOIMYECKHE
ACIEKThI Pa3BUTHUS SIICPHOM
SHEPTEeTUKHU

Mertoabl perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. OyHJaMeHTaJIbHbIE
B3auMoAeicTBUA. bapnonsl,
ME30HBI U JIEITOHBI.
[IpencraBnenne o CtanaapTHOU
Mozenu. KBapk-riatooHHast
Mozienb anpoHoB. KoHTposbHas
pabota no Teme « SnepHas
¢buzuka»

https://m.edsoo.ru/8QM2PG4JI

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

118

®du3uka 3a npeaeaaMu
CranpaptHoit monenu. Témuas
MaTrepus U TEMHas SHEPTHUs.
EnuncTBO m3ndeckoit KapTHHBI
Mupa

OTansl Pa3BUTHUA aCTPOHOMHHU.

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NR9U



https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U

3HaueHue aCTPOHOMUU

119

120

121

[TpruMeHUMOCTh 3aKOHOB (PU3UKU
111 OOBSICHEHUS IPUPOJIBI

KOCMHUYECKUX 00BEKTOB. MeTObI
ACTPOHOMHUYECKUX UCCIENOBAHMI

CoBpeMEeHHBIC ONITHYECKHUE
TEJIECKOIIBI, PATUOTEIICCKOIIBI,
BHeaTMoc(epHast aCTPOHOMUS

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKWE 3BE31bI, IUIAHETHI, UX
BHUIVMMOE OBIKECHUE

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucteMa. CoJHIE.
ConHeyHast aKTUBHOCTb.
Hcrounuk sneprun ConHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE31bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"CHIeKTpaJIbHBIN KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/IXHH46BIR

124

125

126

3Be3abI IIIaBHOM
IIOCJIEOBATEILHOCTH

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKJICHUU U SBOJTIOIIUN
CouHIta 1 38631, DTalkl )KU3HA
3BE3]T

Mnuneunsiii [lyTe — Hama
I'anaktuka. TUIBI raJaKkTHK.

https://m.edsoo.ru/IF3TMPI01

https://m.edso0.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV



https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV

UYEpHble AbIpHI B sipax rajJakTHK

127

128

129

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xa66ima.
Teopus boinboro B3peiBa.
PenukroBoe n3iyuenue

MacmtabHast CTpyKTypa
Bcenennoii. MeTtaranaktuka

Hepeménnsie nmpobieMbl
aCTPOHOMUU

https://m.edso0.ru/UCGD0OBD7Y

https://m.edso0.ru/XTCIKQGX4

https://m.edsoo.ru/\WCAIUBA2Q

130

131

132

@uU3NYECKU NPAKTUKYM 110 TEME
"WccienoBaHnue MarHUTHOTO
M1OJISI IOCTOSIHHBIX MAarHUTOB"
unu "Hccnenosanye CBONCTB
(dheppoMarsHeTuKoB" UiIU
"UccaenoBanue AeHCTBUI
MMOCTOSIHHOTO MarHuTa Ha pamMKy
¢ TokoMm"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa nim
"N3yuyeHne 3aBUCMOCTH CHJIBI
AmMriepa oT cuibl TOKa" Win
"OnpeneneHne MarHUTHOU
MHIYKIIMM Ha OCHOBE U3MEPEHMS
cwisl Amnepa”

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON UHIYKITUU"
win "OnpeneneHne HHIYKIHHA
BHUXPEBOI'0 MarHUTHOTO MO

https://m.edsoo.ru/OJIEYJBSH

https://m.eds00.ru/567ERZSQT

https://m.edso0o.ru/6041U180D



https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
camounaykiuu" mwim "Coopka
MOJIEJIU AJIEKTPOMArHUTHOTO
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJieOaHHMi HUTSHOrO U
MPY>KUHHOT'O MAsITHUKOB"

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGUGIKA

135

@uU3NYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBanue >HEPTUU B
MPY>KUHHOM MasTHHUKE"

https://m.edsoo.ru/SISHWUJFI

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP" WK
"HccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MepEMEHHOT0 ToKa"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yuyeHne napameTpoB
3BYKOBOI BOJIHBI"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQ

138

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenune nokasarens
MpEeTOMJIEHHUS CTEKIIA" Win
"TTonmyuenue n300pakeHus B
CUCTEME U3 INIOCKOTO 3epKaJia U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
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140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOsTHUS OT
BelIecTBa (Ha IPUMEpPE KUTKUX
nuH3)" unn "U3mepenue
(hOKYCHOTO PACCTOSIHHS
paccenBaronMX JuH3"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue qudpakimm,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
ceera"

Ou3nyecKkuil MpakTUKyM IO TeMe
"OnpeneneHue UMITyJbca U
SHEPTUU PEISATUBUCTCKUX YaCTHUIL
(o pororpadusm TpexoB
3apsHKEHHBIX YacTHUI B
MarHuTHOM Tose)"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM 1 lnanka
Ha OCHOBE MCCIIEA0BAHNUS
dboTorddexra" nnm
"HMccnemoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJINO/ OT
HarpsoKeHus"

https://m.edso0.ru/Q0Q2UZ8N9

https://m.edsoo.ru/RIEYWY7CM

https://m.eds00.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

143

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cekTpa
pa3pekEHHOr0 aTOMapHOIO
BOJIOpOJA Y U3MEPEHUE
noctostHHOW Punbepra"

https://m.edsoo.ru/8PYJEZYBO



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
no3umetpa" wim "N3ydyeHue
MOTJIOMICHUS OeTa-4aCTHII
agroMHuHuEM"

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOmroneHus 3B€31H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUN [T ONTPEACIICHUS
[10JI0KEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJIyLIApUS U sIPKUE 3BE3bI" NN
"Habmronenus B Teneckor JIyHsl,
MJIaHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUIN"

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY

146

147

148

O06o001IeHre u CUCTEMaTH3 A
3HaHuil. Ponp Gusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O0o0011IeHNEe U CHCTEMATH3ALIHS
3HaHuil. Pose 1 MecTo GU3MKHU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHpa

O000IIIEHNE U CUCTEMATHU3AIINS

https://m.edsoo.ru/XABKPSEJ3

https://m.eds00.ru/G145HQT3W

https://m.eds00.ru/AOX66XKGX



https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

149

150

3HaHuil. Pone pusnueckoit
Teopuu B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHUpPa, MECTO
(bu3nuecKoil KapTUHBI MUpa B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
O000I11IeHIE U CUCTEMATHU3AIUS
3HaHui no teme "Kunemartuka"

O00011IeHIE U CUCTEMATHU3ALIS
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QXGW

151

152

153

O06o01IeHre ¥ cCHCTeMaTH3aIus
3HaHui no teme "JluHamuka"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHuH 1o TeMme "CraTuka
TBEpAoro Tena"

O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/VTQF4UOXU

https://m.edso0.ru/A5CP8EJHX

https://m.edsoo.ru/7A6P6FWC2

154

O06o001IeHe u CUCTEMaTH3 A
3HaHui 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001IeHe B CUCTEMAaTH3 A
3HAHWH I10 TeEME
"TepmoanHamuka. TerniaoBbie
MaIInHbI"

https://m.edso0.ru/10P456WQ08



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8

156

O06o001IeHre U cHCTeMaTH3aIus
3HaHUM 1o Teme "ArperaTHble
cocTosiHus BemecTBa. ®a3oBbie
nepexomst"

https://m.edsoo.ru/VOTG69RUR

157

O00011IeHIE U CUCTEMATHU3ALMS
3HaHUM MO0 TeMe "DIEeKTPUYECKoe
noJe"

https://m.edsoo.ru/76P5KZV5A

158

159

160

O000111eH1E U CUCTEMATHU3ALIMS
3Hanui 1mo reMe "TlocToSHHBII
ANEKTpUYECKUI TOK"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHui 1Mo Teme "Toku B
pa3nuyYHbIX cpenax”
O00011IeHIE U CUCTEMATU3AIUS
3HaHW# 110 TeMe "MaruuTHoe
mojie"

https://m.edsoo.ru/86VR2HMRJ

https://m.edsoo.ru/ESIK18H3F

https://m.edso0o.ru/30X0JJYUH

161

PesepubIil ypok. O6001eHIE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"DeKTpOMarHuTHas UHTyKIHS"

https://m.edsoo.ru/LUNKZLUR7?

162

PesepubIiil ypok. O6001eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

https://m.edsoo.ru/3FO7MLKSL

163

164

PesepBHelIit ypok. O6o01eHre 1
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"DeKTpOMarHuTHhIE KOJIeOaHus'

PesepBHrlIit ypok. O6o01eHne

cucTEMAaTH3AallNs 3HAHUI IO TEME
"MexaHn4YeCKUE U

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF



https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF

3J€KTPOMAarHUTHHIE BOJIHBI"

165

166

167

168

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"Onrtuka"

PesepBHbIil ypok. O600ICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"OcnoBsl CTO"Utorosas
KOHTpOJIbHAs paboTa.

PesepBHrlit ypok. O6o01ienue u
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanusm"

PesepBHrlit ypok. O6o01ienue u
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"®u3uka aroma"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81

https://m.edsoo.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8A5

169

PesepubIiil ypok. O6001eHIE 1
CHCTEMAaTH3allMs 3HAHHUH 10 TeMe
"®du3uKa aTOMHOTO0 SApa U
3J€MEHTapHbIX YyacTul"

https://m.edsoo.ru/SRSUU1P8G

170

PesepubIiil ypok. O6001eHIE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"DneMeHTh! acTpopu3UKU"

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

10

16



https://m.edsoo.ru/WJLMATIT6
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

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

10.2

YYHuTHIBaThH T'paHULbl TPUMCHCHHUA HN3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MOHeﬂeﬁI
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICATBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIAXKJEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHNUE J1aBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly TTapaMeTpaMy COCTOSIHUSA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aWMO/ICVICTBUE 3apsAI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIHYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(GU3UUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBIICHUSA,
UCIONB3YS (hPHU3MUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYEeCKas SHEPTHUs Xa0THYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBHUTaTENsl; MPU ONMUCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJB3YyEMbIX BEIMYHH, UX O0O3HAYCHUS W €IAWHUIBI, HAXOIUThH
(dopMyIbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMH
BEJIMYUHAM

10.6

OnucelBaTh  M3Yy4YEHHBIE  AJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BEIUUMHBI:




10.7

ANEKTPUUECKUN 3apsill, SJICKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (DU3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HproToHa, 3aKOH COXpaHEHHUsI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYyJIbCa, TPHUHIMI  CYNEPIO3UIIMU  CWUJI, TPHUHIMI  pPaBHOIPABUS
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJEKYIIPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pa3iaudarh CIOBECHYIO (DOpPMYIUpPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUYECKUX SIBICHUH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX I/ISMCpeHHﬁ; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYHH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI II0
pe3yibpTaTaM UCCIIEeIOBaHUS

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOrO  SKCIEpHUMEHTa, y4eOHO-MCCIIeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PHU3UUECKHIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUMHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4H: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TIONYJIIPHOU
uHpOpMaLIMK, TONYYCHHONM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme ¢ BBINOJHEHUEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJeNeH:
TOYEYHBIN DJJIEKTPUUYECKUHN 3apsij, saepHas MOJENIb aroMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3WKU: DIIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aNMOJICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI WHAYKIUS, EHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBIXKYILMHCS 3apdf,
3IIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, MpeloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
s dekt (PporodrddexT), cBETOBOE NaBiCHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJAa,  €CTeCTBEHHas M HCKYCCTBEHHas




PaANOaKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJCKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKAa B TIpOIlECCE TapMOHHUYECKHX JJCKTPOMArHUTHBIX KOJICOAHHH,
(OKyCHOE pacCTOsSHHE U ONTHUYECKas Cujia JIUH3bI;, [P ONUCAHHH
IMMpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCIIMYUH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh H3Y4YE€HHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEpPrusi CBSA3M ATOMHBIX SJAEp; IpPH OINUCAHUU NPABUIBHO TPAKTOBATh
(Gu3NYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3blBaTh (HOPMyJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYHHY C
JPYTUMH BeJTMYMHAMM, BEIYUCIATH 3HaUeHHE (PU3NUYECKOI BETMUNHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MAaCCOBOI0O 4YHcCla, MOCTYNaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIMHM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMECHTBI IIO0 HCCICAOBAHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBaTh podaeMy (3a1ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OMBIT
U GOPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM NU3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aauud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKa, CTPYKTYpPHpOBAHUA,
UHTEpHpeTalluid ¥ MpeJICTaBleHUs Yy4eOHOH M  Hay4YHO-IOMYJISPHOM
UHpOpPMAalLlMK, TOJYYEHHOM U3 pa3iIM4yHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSICHATh MPUHLUIBI JEWCTBUS MAIWH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHus: Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3/JI0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuM B IIpollecce IO3HAHUS IPUPOABIL.
DKCIepUMEHT B (pU3UKe

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KNMHEMATHUKA
Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHHMsS, NYTH W IepeMEIIcHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yacroTa. [{leHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHudeckue yCTpOMCTBA: CIUIAOMETP, ABUKECHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

My TSAMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3ydeHue ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH Cynepro3nuun CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
TpeHusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynaTenbHOE W BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

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

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VOPYTOCTH, BO3HUKAOIMUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTEpUaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
HMITyJIbCA TeJla

2.3.2

3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHH&J’IBHHC N HCIIOTCHUMAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOH OHCPIrun CHUCTCMbI TCII. 3aKkoH
COXpaHCHUA MEXaHU4YeCcKoM OHCPI'un

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA
OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIIL. KomnuectBo BEIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana temneparyp KenpBrHa

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3zodapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. BuyTtpennss
DHEPTUsl TEPMOANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIoOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Teniosrie MAaIIIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi >HEpruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnyeckue ycTpoiCTBa: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTueckue pabotTel. V3mMepeHue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCOoNIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Hacepiuennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHM30TPONHUS CBOMCTB KpUCTaIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne M KpucCTauIM3aUMs. Y AeabHAsl TEIIOTa




riaBnenus. CyOmumarus

3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHuum cyneprno3unuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TIOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTPOMCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, IIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hampsoxenune. 3akon Oma 1j1s ygacTka 1enu
493 DIIeKTpUUYECKOE CONIPOTHUBJICHHUE. VYnensHOE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOAHUKORB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (mamee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonnuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

OnexkTprudeckuil TOK B razax. CaMOCTOSATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuyeckue ycTpoNCTBA: aMIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHN TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII MO/, TaJlbBAaHUKA

[TpakTuyeckue paboThl. M3ydeHHe CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa W €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTAa
4

IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumoaeiictBue




IIOCTOAHHBIX MAarHuToOB

MaruutHoe noje. Bektop MarHUTHOW WMHIYKIIUH.
IIpunnun cyneprno3uuuu. JIMHMM  MarHUTHOU

4.32 vHAyKuU. KapTrHa TuHAM MarHUTHOW MHIYKIUU
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalpaBJICHHUE
Cuna Jlopenna, e€ Momylb W HampaBICHUE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cuisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uryknuu Papajest
BuxpeBoe anexrpuueckoe noae. 3/1C nHIyKIMHu B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCSl TIOCTYyNaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJC
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHu4Yeckue ycTpoicTBa: MOCTOSHHBIE MarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, HMHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsE KaTylKu ¢ TokoM. MccnenoBaHue aeiicTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  SBICHUS  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnast cucrema. CBOOOIHBIE KOJICOAHMSI.
511 'apmonnueckue konebanus. Ilepuon, wacrtora,
51 aMIIuTyna u (paza konebanuit
5.1.2 IIpyxuHHBINA MasTHUK. MaTeMaTU4eCKUN MassTHUK
5.1.3 VYpaBuenue rapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunematnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

5.1.4

IIpeBpamieHue dSHepruv IpU TaAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYABl  KoJeOaHW
MCXOJHOW BEJWYHMHBI C aMIUIUTYJaMH KoJeOaHuH
€€ CKOpPOCTU U YCKOPEHUS

5.15

KonebarenbHbIit KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIC KOJNeOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyrna Tomcona

5.16

5.1.7

3aKOH COXpaHGHHsS DHEPrHH B  HJICATHLHOM
K0JIe0aTeIIbHOM KOHTYPE

BLIHY)K,HGHHBIG MCXaHHUYCCKHUC Kose0aHusl.

Pe3onanc. Pe3onancHas kpuBas. BeiHyXIEHHBIE
AJICKTPOMArHUTHBIE KOJIcOaHMS.

5138

[Tepemennsblil Tok. CHHYCOUJAIbHbBIN IIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

MoIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoacTBo, mnepenaya u
noTpediIeHne JJIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  MPU  NPOU3BOJCTBE
ANEKTPUYECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAaHUsl JIEKTPOIHEPTUH B MOBCEIHEBHOMN
JKU3HU

Texnuueckue YCTpOMCTBA: celicmorpad,
AJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJeOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENHU U3
[IOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJIHBI, YCIIOBHS

591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb

o pacpocTpaHeHus U JUIMHA BOJHLL [lonepednsie u
IPOJIOJIBHBIE BOJTHBI

599 Hutepdepennus " mudpakims
o MEXAHUYECKUX BOJIH

5.2.3 3Byk. CxopocTh 3ByKa. [ pomkocTh 3Byka. Bricora




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

ONEeKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS W3Iy4YEHHUs
AJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 21€KTpOMarHuTHOI BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHUE, noJsipyu3anus, audpakuus,
unTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[Ikana 3yeKTpOMarHUTHbIX BoOJH. IIpumMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuunel  pagvocBsi3u W TEJICBUACHHUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYKaroIieu cpeubl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BbIKaJIbHbIC
WHCTPYMEHTBI, YJbTPa3BYKOBas JAUArHOCTUKAa B
TEXHUKE W MEIMIMHE, Panap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsMonuHEHOE  paclpoCTpaHCHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

Hucnepcus cBeta. CiloxXHBIN cOcTaB OeJIOro CBeTa.

[BeT

CoOuparomue ¥ pacceuBarolife JTUH3bL ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask Cuia
ToHKOM muH3bl. [locTpoenune wu300paxkeHUl B
coOuparoImux U pacceuBaroux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOE JINH301

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

Wutepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII0ACHUS MaKCHUMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB

5.3.9

Hudpakmus cBera. JIudpakuuonHas pemérka.




VYcnoBue HaOIOIEHUS TIIaBHBIX MAaKCUMYMOB IIPU
MaJICHUM  MOHOXpPOMAaTHMYECKOTO  CBE€Ta  Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera
TexHnuueckue yCTpOICTBA: OYKH, nyna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,
Tu(dpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTueckue pabotbl. M3mepeHue mnokazaTelns
5312 MIPETOMIICHUSI. Hccnenosanue CBOIICTB
h n3o0paxeHuit B 1uH3ax. Habmonenue aucrnepcuu

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuku. [locTynaTel TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEJILHOCTH DUHILTEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAaIlleHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b  MacChl C DHEprued ©  UMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBl. DHEPTrUsi TOKOS CBOOOTHOM
YaCTHUIIbI

7.1

KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBgI3u dHEPruu
7.1.1 dboTOHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboToHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (oTodhheKTa

VpaBHenne OifHmTeiiHa s QoTodddexTa.

7.1.3
«Kpacnas rpanuna» gorosdpdexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texanveckue YCTpOMWCTBA: (dhoTodEeMeHT,
o doTogaTurK, conHedHas oaTtapesi, CBETOINOT

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 MCCJIEIOBaHUIO CTpOCHMs aTroMa. [ImanetapHas
MOJIeJTh aToMa

71.2.2 [Toctynatet bopa. W3nmyuenue wu TOTJIONICHHE




($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
SHepruu Ha Jnpyroi. Bunbel cnektpoB. Cnektp
YpOBHEH 3HEpruH aToMa BOAOpOa

7.2.3

BosiHoBBIE CcBOMcTBa yactui. BonHbl ne bporns.
KopmyckymsipHo-BosiHOBOH ayanu3m. Jludpaxuus
AJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CHOHTaHHOE W BBIHYXICHHOE  H3JIy4YCHHE.
YCTpoHCTBO U IPUHIIKI PabOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKoOIT), Jia3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BIusHue paguoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHAa M HeWTpoHa. HyknonHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsA3M HYKJIOHOB B sIpe. SIepHbIC CHIIBI.
JedexT macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHHE U CUHTE3 sSIIEp

Snepusiii  peakrop. TepMosaepHBI  CHUHTE3.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHOU IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMmHas 6omba

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3qH0r0 HeOa. Co3Be3nmus, sipkue 3BE3NBI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIIBI.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, HX
B3aUMOCBsI3b. JlarpaMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTBY. 3BE31IBI TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTDY I 3BE3 ] IJIaBHOMH
IOCJIEIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpyKTypa ["anakTuku, pacrnpeneneHue 3B€37, raza
n neum. Ilonoxkenune u nwxkenue CosHna B
INanaktuke. Ilnockas u chepuyeckas NoaCHCTEMBI
INanakTuku

Tunbel ramakTuk. PanuoranakTMky M KBas3aphbl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer BeeneHHOI». PenukroBoe u3inydeHne

8.10

MacurabHas CTpPYKTypa Bcenennont.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmMupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

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

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

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

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 33aJaHHOW (PU3MUYECKON MOJENBbI0: HA OCHOBAaHUU
aHajM3a yCJIOBHsS BbIOMpaTh (U3WYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp xadecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX Pa3AeNoB MIKOJIHHOTO Kypca (PU3UKH, a TakKe WHTETpaIuu
3HAHUW W3 JpYr'MX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTpAauMBaTh JIOTHYECKYIO LIEMIOYKY pacCyXJIeHUH C Omopoil Ha

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




Buanenune OCHOBHBIMH METOAAMH Hay4HOI'0 MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4e0HO-UCCIIE0BATENbCKON  JIEATEIbHOCTH C  HCIIOJIb30BAaHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

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

4eJI0BEUYECKOr0 OOIIECTBA

10

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

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

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

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHn4ecKoe JBHKCHUE. OTHOCHUTEIILHOCTh MEXaHHYSCKOTI'0

nBrkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU U
NPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBHCUMOCTH V(1)

1.1.4




- _ AD -,
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = EL =
=0

_Auvu,

a,
Ar Ar—l

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vpxt

=(v,),". aranorm®o @, =(v,)’, a.=(v.) .

~(a

1.15
U (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE:
at”
x(t)=x,+u, t +-2
v(t)=u, +at
1.1.6 a, = const
Uy U= EH.T [""’-2 _""’-1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAIlpaBIeHHH OVTh S =1 "2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi lg ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 10 OKPYKHOCTH

_27r_2
w = = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPCHHEC TOYKU:

. [lonHo€ yckOpeHue MaTepuanibHON TOUKH

1.1.9

TBép)IOC TCIIO. HOCTynaTCJIBHOC " BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JNHAMUKA

1.2.1

1.2.2

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

.0=7

1.2.3

Cuna. [IpuHIMI cyneprno3nLuy CHUIL:

- - -

F

PpaBHOJEHCTB — Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: ajist maTepuanbHoii Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIJIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuima TPCHUA CKOJILXKCHUA:
E{‘p = uN

Cuna TpeHus OKOS:




Koadduument tpenuns

[aBiienue:
Fy
1.2.9 ==
P
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = FI, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxojsmend  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY
Ientp macc Tena. LleHTp Macc CuCTEMBbI MATEPUAIIBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B oxHOpOaHOM 1OJIE TSKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MaTepuasbHOM TOUKHU:

p =mv

Nmmnynec cucremsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl +p2t.. ) = FlBHeI_LIHAt + FZBHeLL[HAt-l_' -

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

Pabota cuibl Ha MaJIOM MEepEeMeEIIECHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIX Todek: B UCO AEkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro aeGopMupoBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUM:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyaa u ¢gaza konedanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMHMCAHKUE (3aKOH COXPAHECHHS MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIIIUTY AbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKHU C aMILTUTYyIaMH KoJIeOaHU €€ CKOPOCTU U yCKOPECHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaAHMIA:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[Tepnoa cBOOOAHBIX KOJIEOAHUI TPYKHHHOTO MasITHUKA:

m
T =2m |—

k




1.5.3

Brnyxnennsie konebanus. Pezonanc. Pesonancuas kpusast

154

1.5.5

2.1

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

HNutepdepennus u qudpakius BOJIH

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHA S ®U3UKA

211

Mopenn cTpoeHMs ra3oB, XKUAKOCTEH W TBEpABIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (ternmo) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny

e
Ny

— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA MaccCa BCUICCTBA

212

TenmoBoe JABVKCHUC aTOMOB U MOJICKYJ BEIICCTBA

2.13

BsanmonelicTBre YacTHIT BEIeCTBA

214

Huddys3us. bpoyHoBCKOe ABUKEHHE

2.15

Monens uneanpaoro raza B MKT

2.16

CBs3b MCKAY HaBJICHUEM U cpenHeﬁ KUHETHYECKOM 3Hepr1/1e1>'1
MMOCTYNAaTCJIbHOI'0 TCIIJIOBOI'O ABHMXKCHUA MOJICKYJ UACAIBHOIO

rasza (ocHoBHoe ypasHeHue MKT):




- KOHIICHTPAIIHS MOJICKYJ
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIepaTyphbl ra3a co CpeIHel KHHETUYECKON dHEepruen

MMOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUSA €0 MOJICKYJIL:

5

my
2

218 £ =

kT

m———

b | L

219 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCHU PA3pPCIKCHHBIX T'a30B:

2.1.11 p=py+pyt..

W3onporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM

2112 MoJiekyt N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nuzoxopa (V = const):




P
== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O ITapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BnaxnocTs BO3ayXa.
OTHOCHUTENBHAS BIAXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 H3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIApPEHUE U
o KOH/JICHCALIUsI, KUTIEHUE KUJIKOCTH
N3meHeHne arperaTHbIX COCTOSSHUU BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMOJINHAMUKA
221 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpennss sHeprus
Tennonepenaya kak cnoco® M3MEHEHHsI BHYTPEHHEH SHEPrHU
2.2.3 0e3 comepmieHus: paboThl. KOHBEKIHSA, TEIIONPOBOIHOCTb,
W3IIy4YeHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora nmapooodpazosanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.
VY nenpHas TEmoTa cropanus Tormmea : Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV

Boruncnenue pabotsl o rpaduky npoiecca Ha PV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (U — Uy) +Ag;

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

2.2.8

2.29

2.2.10

2.2.11

BTOpOﬁ 3aKOH TCPMOJVNHAMUKH. H606paTI/IMBIe IMpONHECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + QZ +Q3+: 0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Tea U €€ NpOsBICHUS. DJIEKTPUUYECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAaHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

3.13

B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHMI HANPsHKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuy 3JIeKTPUUECKUX MOJeH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+.-.

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA

1.7
3 Et=0

, BHYTPU U Ha MOBEPXHOCTH MPOBOJHUKA @ = CONSt

318 JIMBIIeKTPUKHU B JIEKTpOCTaTUYECKOM ToJie. JluaniekTpudeckas
MIPOHUIIAEMOCThH BEIIECTBA €

KOHI[GHC&TOP . BJIGKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---:Cnapann_CI+C2+---

ITocnenoBarenbHOE COCIUHEHHE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Up+Up G =qz =, — =t o
ImocJa




DHeprus 3apsKEHHOI0 KOHIEHCATopa:
qu _CU*  ¢?

3AKOHBI IIOCTOAHHOTI'O TOKA

Cwuia Toka:

3.2.1 Ar ]y

ITocrosunsbiii Tok: | = const

Jlnst mocrosinHOTO TOKa ( = |t

VYcaopus CyHICCTBOBAHUA SJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpsioxenne U u OJIC E
3akoH OMa aJ1d yyacTKa LeMu:
3.2.3 I v
. . - R
DNeKTpruyecKoe CONPOTUBIICHUE. 3aBHCHUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT €ro JJIUHBI U
324 ce4eHMs. Y IeIbHOE CONPOTUBIIEHUE BELIECTRA.
R l
Ucrounuku Toka. J]C uctounnka ToKa:
E = ACTopOHHHXCHn
3.2.5 q
BuayTpenHee conpoTHBIeHHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOW) dNeKTprueckoi menu: E
= IR + Ir, oTkyma
3.2.6 » OTKYAL




[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

L1, 1,
Rnapa}m Rl RZ -
3.2.7
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI == Rl + R2+
Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyins — Jlenmna:
Q =I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A4 =12Rt=IUt=7t
MOMHOCTD 3JEKTPUYECKOTO TOKA:
Ad _
P=— =1L
Af |40
TemmoBast MOIITHOCTG, BBIJIENIsIEMast HA PE3UCTOPE:
2 U’ .
P=I'R=—=IU
3.2.9 R
MommHoCTh UICTOYHHKA TOKA!
Ad
©T. CHIT _
F = A =EJ
/ Ar—0
CBOOOIHBIE ~ HOCHUTENH  JJIEKTPUYECKUX  3apsoB B
3.2.10 MIPOBOTHUKAX. MexaHnu3MBbI MIPOBOIUMOCTH TBEPBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




ITonynpoBoauuku. I101ynipOBOIHUKOBBINA 11O/

3.3 MAT'HUTHOE ITOJIE
MexaHn4eckoe B3auMOICHCTBUE MAarHUTOB. MarHuTHOE TOJE.
Bektop wmaruutHOM uHaykuuu. I[lpuHnun cynepno3uuuu
MarHuTHBIX MOJICH:
331 B =By + By+...
Jluann wWHAYKUMM MarHUTHOTO mnons. KaprtuHa nuHMM
WHJyKLIHUH MarHUuTHOTO oJIst M0JIOCOBOTO u
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOIHUKA,
KaTYLIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj Mexay HalpaBJI€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YTOJl MEXAY BEKTOpPaMHU
v
3.34
B
. JIBWKeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
rnojue
3.4 DJIEKTPOMAT'HUTHAA UHAYKIMA
IToTok BeKTOpa MarHUTHOW MHIYKIIMH:
3.4.1 ® = B, S = BScosa




3.4.2

SBnenue anexkTpomMarnutHON HAYKIMU. J/C unaykuun

3.4.3

3aKoH 31eKTpoMarHuTHol nuaykuuu dapanes:

AD
E = =@

Ar—0

344

DJIC MHAYKIKK B IPSAMOM IPOBOJHHUKE UTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(wll
B OJIHOPOJHOM MarHMTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BeKTopoM B u Hopmalibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

v




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IH,Z[}IKTI/IBHOCTI) .

, umu @ = LI
Camounnykuus. 91C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MArduTHOTI'O I10JIA KaTyHJKI/I C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIM A 11 BOJIHbI

3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOHCGaTeHBHOM KOHTypeI
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBsa3b AMIUIMTYAbI 3apdaia KOHACHCATOpa € aMHJIPITyIIOﬁ CHUJIbI
TOKa TpH CBOOOJIHBIX JJICEKTPOMATHUTHBIX KOJICOAHHSX B
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

W

3aKoH COXpaHCHUA OHEPIrUHM B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxaeHHbIC 2lIeKTpOMarHUTHbIE KosieOaHus. Pesonanc
[Tepemennniii Tok. IIpomsBoncTBO, mepenavya u morpedieHUe
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JICKTPOMAarHUTHON BOJTHE B BaKyyMe:
3.55 S
El1lBlc
356 IIkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslil uctoyHuk. JIyud cera
3aKOHbI OTpaKEHUS CBETA.
a=f
3.6.2
of B
T7777 777777
3.6.3 [TocTpoenue n3o0paxeHU# B IIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox JIydell B ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoae MOHOXpOMATHYCCKOI'0 CBETA UCPE3 I'paHULlY pa3Jciia

JIBYX OINTUYECKHUX CPEI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yTo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinay, = =—
Noru nq
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKyCHOE PaCCTOSIHUE U ONTUYECKAsl CHJIa TOHKOW JIMH3bI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIUH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

[l=—=——

H d

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
D0 = F =—0,
0

[=—=

h |fl
- !

Xon nyda, IpOIIEAIIET0 JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmapaT Kak onTuyeckuil mpubop. I'ma3 kak onTuueckas
cucremMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCUMYMOB nu MHHHMYMOB B
UHTep(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMMYMOB IIpU  HOPMaJIbHOM
MaaCHUHU MOHOXPOMATHUYCCKOI'O CBCTa C l[JIHHOfI BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unore3a M. [1nanka o kBantax. ®opmysna [Inanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
412
Nwmnynbe ¢oToHa:
_E hw h
P=C=C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
Ecl)OTOHa = ABbIXOﬂa + Exm-lmax'
rue,
hc
E¢0T0Ha =hv = 7:
41.4

ABbeo,qa = hvxp =

2
mv max

Exymmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIUIYIO MIOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAIOLTY0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. U3nydenue u morniomnieHne (HOTOHOB IMpH
Iepexo/ie aToOMa ¢ OAHOIO YPOBHS DHEPTUH HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/IPA
431 Hyxionnas mognens sanpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DNeKTPOHHBIN B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
l'amma-uznyuenue
3aKoH paJiMOaKTUBHOTO pacnaaa:
—t
4.3.3 N(t) = Ny *2T




[Iyctb M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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