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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpazoBareibHON mnporpammsel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U Konmenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®denepanuu,  pealu3yoIMX  OCHOBHbIE  00pa30BaTelIbHBIC
IPOTrPaMMBlI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYarommxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUM, OOmEen
cTpareruu OOy4eHHs, BOCHUTAHUS W PAa3BUTHA, OOYYAlOLIUMXCS CpPEICTBAMMU
ydeOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

N3ydyenne kypca (U3MKM YrIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalU30BaAThH
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAaIbHOTO O00pa30BaHUA 10 Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHECIIUATLHOCTSIM.

B nporpamme mno (QuMke ONpenensioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO 0O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yIrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBINH XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPEIOCTABISAECT BO3MOXHOCTH [JISl peaju3allMi  Pa3IMYHBbIX METOJIUYECKHUX
MOJXO/IOB K TPErNoJlaBaHuio0 (U3UKU Ha YIIYyOJIEHHOM YpPOBHE TMPHU YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEP KaHUS Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IKoabHBIN Kypc PU3NKN — cUCTEeMOOOpasyIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHCH,
busmdeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHUEe (U3UYECKUX 3HAHUU ONPENEINIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHS] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoMcTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaromierocsi, B (POpMUPOBAHUE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpPEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
oObeIUHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T HMCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriayOoaéHHOTO ypOBHS
MPEANoIaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
IOPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO



YPOBHS — 3TO CHUCTEMA CaMOCTOATEIBHOIO YYEHUYECKOIO0 JKCIIEPUMEHTA,
BKJIIOYAIONIETO (PpPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU HM3YYEHHUH HOBOIO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuud (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
IPaKTUKyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/1a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QusMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. BuiOop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOTO MpoIecca UCXO0Id U3 OCOOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [Ipm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3anay. Ilpu 3TOM AJid pacd€THBIX 3a/1a4 NPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YYEHHbIE 3aKOHbI M 3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjenia Kypca, Tak WU
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpEeJCKa3aHHe MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOYIOIIre BbIOOpa
buznyecKoil MoAeNnu A CUTyaluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus JOJIKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kaOunera. B kaOuHere QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME Jsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme I0
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK>Ke IEMOHCTPAllMOHHOE 000pyI0BaHHE.

JeMoHCcTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M OO0ECTHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHHI.



JlaGopaTopHoe 00OpymOBaHHWE IS YYCHUYSCKUX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYIOBaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alomMXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
MCCJIEI0BATEIBLCKOrO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3YyYEHHs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UYECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHHH.

JlocTikeHne 3TuX 1elield 0OecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npouecce U3ydeHus Kypca GU3MKU Ha YpPOBHE CpeHEro o01ero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBbI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MTPUMEHATH TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
bu3nuecKux SBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
duznyeckoil Mopenu, aJeKBaTHOM YCJOBHMSM 3aJayd, B TOM YHCJIE 3a4ay
WHKEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
¢u3nyecKuX 3KCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanud HHPOpMaIu,
OINPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



CO3JJaHHE YCJIOBUM JUIA Pa3BUTUA YMEHUHW IPOEKTHO-MCCIENO0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE MHTEpeca K chepaM npodheccCuoHaATBHOM e TeNbHOCTH, CBA3aHHOU
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo (¢HU3MKE TMEpeueHb JTa0OpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPKAHUE OBYUYEHUSA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/IbI UCCIIE0OBaHUS (PUZNUECKUX SIBIICHUM.

OKCIIEpUMEHT W TEOpusi B Ipolecce Mo3HaHusi nmpuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MopenupoBanue QpU3NUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAsl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK JabopaTopued no ¢usuke. [IpuMepsl U3MepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemelienne, CKOpoCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparnieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEpUaIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIAOMETD,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenne ABuKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

W3yuyenue nBMXEHHS TeNa, OpOIIEHHOro TOopu3oHTanbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MIPONOPLUOHAIBHON 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepumanbsHbie cuctemsl oTcuéra. lIpuHumn
otHocutenpHOCTU ['anunes. HemHepuuanbHble cucTeMbl OTCU€Ta (OMpEIEIIECHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CITyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMuyeckasi CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIA TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
KUJKOCTU WIH rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHMUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CWI C
ITPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIUAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHI, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TE.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

WccnenoBanne nBrkeHHsI OpycKa MO HAKIOHHOHN IUIOCKOCTH C TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejna. MOMEHT CHJbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CroxxeHue cul, MPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE IMPOLECCHI: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HUccnepoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAlb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

NMnynbc MaTepUanbHOM TOYKH, CHCTEMBI MAaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEeMbl MaTEPUANIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckasi 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHumanbHple W HENOTEHIMANbHbIE CWIbL. lloTeHUManbHAs >SHEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHIManbHas
DHEPrUs Tela B OAHOPOJHOM TIpaBUTALlMOHHOM mnoje. [loreHuumanpHas 3HEprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHy/IM U1 HMIEAIbHOM JKUIKOCTHU Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHU4eCcKue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHL: JABHKCHHUE PAKeT,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH>KECHHE.

M3mepeHne MOLHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepeHnne nMIysbca Tella o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenve pabOTHl CUJIBI TPEHUS NMpPU JBUKEHUM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBIWKEHUS W B3aUMOJEWCTBHMS 4YacTHUI] BewecTBa. MoJENIn CTPOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMO/JICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOTO ra3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU SHEpPrue MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHuyeckne YyCTpPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Jemoncmpayuu.

Mopenu nBUXKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamIn4ecKux peueTox.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpSUYEil U XOJIOAHOU BOJOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl



TEPMOJIMHAMUYECKON CHCTEMBI KaK CPEJIHHE 3HAYEHUSI BEJIUYUH, OMHUCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMonpoOH3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaK€HUE JUIsi BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUr OJTHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOJMHaMUKe. Boruucienue paboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TtemnoTel. TennoéMKocTh Tena. YaelbHass W MOJSIpHas
TEIUIOEMKOCTH BeLIECTBAa. YpaBHeHHMe Maiiepa. YaenbHas TEIUIOTA CrOpPaHUA
torumBa. Pacuér kommuecTtBa TemOTHI mnpu Temonepenade. I[lonarue o0
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKW. BHyTpeHHssa »Heprusa. KommuecTtso
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteineil. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUIIMOHEp, AU3ENbHBIA M KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» H DJIEKTPOIHEPTHH.

Hemoncmpayuu.



W3meHeHue TemmnepaTypsl Ipy auadaTUYeCKOM PACIIUPEHUH.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KoMmbroTepHble MO/IENN TEMIOBBIX JIBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamnivie cocmoanusa eewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue W KumeHue. Y enabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpuCTaM3alUMs. YJeidbHas TEMIoTa IJIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KAK IPUUYKHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kond(UIMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHHYecKue yCTPONCTBA W  TEXHOJIOTMYECKHE TMPOLECChl:  KHUAKUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.



Kunenue. Kunenve npu noOHM>KEHHOM TaBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie sBiaeHUs.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIECTBRA.

Bunaer nepopmarmii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOIOTHOM BIaXXHOCTH BO3JyXa W OILICHKa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne koaduiimeHTa NOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MpOSIBICHUS. DJEKTpUYecKuil 3apsa. J[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U MOJYHPOBOAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpudeckoe noJie. Ero neicTBre Ha SIEKTPUIECKUE 3apsibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUUECKOTO 1oJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHiuanbHas SHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTpOCTaTUYECKOro NoJist. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUCCKUX TTOJICH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOU



OeCKOHEYHOW TMIOCKOCTH. KapTuHBI JMHUN HanpsHKEHHOCTH 3THX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopA.

[TapamensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHoe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOJHOM 3JIEKTPHUUECKOM TOJIE.

TexHu4YecKkrue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCcaTophbl, TeHeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpONCTBO U IEMUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCATOopa Yepe3 Pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
U3IIyYEHHsI CBETOINOAA.

N3ydyeHne npoTekaHusi TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COEUHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.



3akoH OMa U1 yyacTKa LElu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUYEHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIBbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuét pa3BeTBnéHHBIX ekTpuieckux meneil. [IpaBmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TertoBas MOIIHOCTbh, BBIIEIsE€Mas Ha
pe3ucrope.

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

KonaeHcaTop B enu mocTOSIHHOTO TOKA.

TexHH4ecKkrue YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCH: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIL PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS WIMHAPUUYECKUX IPOBOJHUKOB OT JIJIUHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHUJTBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaIpsKEHUH.

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

CrniocoObl coennHeHnus UCTOYHUKOB Toka, IJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHMKA TOKa
OT CHWJIbI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHune yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMmerpa (BoJabTMeTpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanue 3aBucuMoctu IJIC rambBaHUYECKOrO 3J€MEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.



HccnenoBanne pa3HOCTU MOTEHIIMATIOB MEXIY MOJIOCAMU HMCTOYHUKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  Pa3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKWY. CobcTBeHHas U pUMECHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALINS.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsan. Paznmuuneie TUIIBI CAaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, JJIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UucCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEJH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTH 3JEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAUMOCTH METAIIOB U MOIYIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUSI  TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.



[IpoBeneHME KOCBEHHBIX HW3MEPEHUN, HCCIENOBAHUN  3aBHCUMOCTEU
(¢u3nYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONKMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIEPHUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

MexnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yraoyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduul U TEXHOIOTHH.

Mesicnpeomemmnvie noHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SBIICHUE, HAy4YHBIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: pelnieHHUEe CUCTEMbl ypaBHEHUW. JluHelHas (QyHKIMS,
napabona, runepbosua, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMHU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KUBOW Mpupoae, 1udpdys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALMS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOITHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYrHE€), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIy4EHUs] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KJIACC
Paznen 4. DjaekTpoauHAMMKA.



Tema 4. Mazcnummnoe none.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHUTHBIX NIOJIEH. JIMHUY MarHUTHOU UHIYKIMH.

MarauTHoe 1noJie IpOBOAHUKA C TOKOM (MPSMOIO IPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, €€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarnutHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKU.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLIECCH: MPUMEHEHHE
ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWU HOJIA IJTMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOI'O IIPOBOHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHMs My4yKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccenenoBanye MarHUTHOTO I10JIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHETUKOB.

HccenenoBanne neMCTBUSI IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMArHWTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKuuu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Dapases.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKUMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.



NunyktuBHOCTh. KaTylllka HWHIYKTUBHOCTH B I€MU IOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumMocTd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIeTu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5. KoJsieOanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BuiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepwon u uacrora konebanuii. Ilepmon manbix CBOOOJHBIX KoJieOaHUM
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.



Hemoncmpayuu.

3anuck K01edaTeILHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTHU TIEpUOJIa MaJIbIX KOJieOaHU rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoJIeOaHWi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyieOaHWM TIpy3a Ha MAaCCHBHOM MPYKHHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUN 00 WCAIbHON MOJIENN PY>KHHHOTO MasiTHUKA.

3aK0OH COXpAaHEHUs YPHEPTUH MPU KOJICOAHUSAX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KOJeOaHW Ha yIIPpyroM MojBece.

N3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIC KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aryxaromme JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CWIIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3ucTtop, KOHAEHCATOp W KaTyllka
VWHIYKTUBHOCTH B L€NM CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada W TOTpeOJICHHE
DIEKTPUYECKOU IHEPTUU.

OKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE AneKTpodHepruu. Kymprypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTIO TOKA, TMHUH JIEKTpOnepe1ay.



Hemoncmpayuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUI OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHHWH PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN DIEKTPONEPEAAYH.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanyie INEpEMEHHOTO TOKa 4epe3 IIOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie pabOThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpOMAZHUNIHbLE B0JIHDI.

Mexannueckue BOJIHBI, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
MPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacrpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NperoMieHHe, UHTephEepeHUus U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTpPa)XX€HUE,  IPEIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[ITkama 3neKTPOMAarHUTHBIX BOJIH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
YJIABTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEAULIUHE.



Hemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmtonenue narepdepennnu u 1udpakinm MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakums, UHTepPEpeHIIHS.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacHpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOThI
CBE€Ta M COOTHOLICHWE JJIMH BOJH NIPH IEPEX0J€ MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue U pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTossHUE M OINTHYECKas CHJIa TOHKOM JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHusl TOHKON cepudeckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelIs MPEIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOWEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHune wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.



Ontuueckue npudopsl. Pazpemaromiast cnoco6HocTh. ['1a3 kak onTHueckas
cucTema.

[Ipenenbl NpPUMEHUMOCTH FEOMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wutepdepeninuss cBera. KorepeHTHblEe HCTOYHUKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepsl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MPOCBETICHHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab6mronenue natepdepeniinu cBera.

HabmroieHue 11B€TOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpumeHeHne noJIIPOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUN.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenune n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.



Habmonenue nudpakiuu, MHTEpPEPEeHLIUN U TOISPU3ALUU CBETA.

N3ydeHne noyisipu3alry CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEepeHIINY JIa3epHOTO U3ITyUYEHUS HA IBYX IIEISIX.

HabGmronenue nucnepcumu.

Habmonenue u uccienoBanue aupakiimoOHHOTO CIEKTpa.

N3Mepenue IrHbI CBETOBOUM BOJIHBI.

[TonydyeHue crnekTpa U3Iy4eHUs] CBETOAMO/A MPU MOMOUIM AU(PPaAKIUOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNHAJIBbHON TEOPHUH OTHOCHUTEIHLHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
BPEMEHU U COKPAILICHUE JIIMHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOSI.

TexHUYecKHue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

Y4yeHn4eCcKui IKCIIEPUMEHT, JIaDOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTIl (IO
doTorpadgusiM TPEKOB 3aPSAKEHHBIX YACTUL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyueHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl GoTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gportodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBBIE cBONCTBA yacTull. Bonnsbl ne bpouns. nuna BonHb! 1e bpoiis u
pasMmepbl 00JacCTH JIOKAJIM3alUU JBWXKYyIleWcs 4actuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTaIIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEH
I'eiizenbepra.



TexHHu4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

HUccnenoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IOJIYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccnenoBanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucclienoBanus Gotodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAMO/I OT HAIPSKCHUS.

Tema 2. @usuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsl aTroMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornonienre pOTOHOB MPHU MEPExojie aToma
C OJTHOTO YPOBHS dHEPIMU HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3IyueHHe cBeta. Jlasep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onsita Pezepdopaa.

HabOmronenne muHEHYaThIX CIIEKTPOB.

Y CTpoiCTBO 1 JEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

Habronenue nuHeyaToro CekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTh. Aunbda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3nydeHue.



3aKkOH pPaJMOAKTUBHOTO pacmnaja. PaanoakTWBHBIE HM30TONBI B MOPUPOJIE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepuoie peaktopsl. [IpodiemMsr
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. JKOJOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. DapHOHBI, ME30HBI M JICNITOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAss MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepus U TEMHas
SHEprusl.

EnuHCcTBO U3nyeckoil KapTUHBI MUPA.

TexHn4eCKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsk TOMOTrpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paiioakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3HKH.

Otanel pa3BuTUA acTpoHoMuUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (UBUKUA IS OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHYECKUX HcclieoBaHUil. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue navnwoenus.

Habmronenust 3B€3qHOr0 HEOa HEBOOPYXKEHHBIM TJIA30M C WCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN sl ONpeIeSICHHs TTOJ0KEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUIEHUH.

Pu3nyecKui NPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, TNPOBEpPKA MPEAJIOKEHHBIX THUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O06o001IeHNEe U CUCTEMAaTH3allMs COAepKaHusl pa3fesioB Kypca «MexaHukay,
«MonexynsipHast pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp ¢usuku W acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUYEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3ndecKkoil Teopuu, posib GU3MIECKON Teopur B (GOPMUPOBAHUY TPEICTABICHUIN
0 (u3NYeCKOW KapTUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYIIIECTBIISIETCS C YYETOM COAEPHKATEIBHBIX MEKIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUECHUEM MEMO008 HAYYHO20
NO3HAHUA: SBJIICHWE, HAy4YHbIA (DAKT, TumoTesa, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJCIMPOBAHHE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPAaBHEHHMU. TpPUTOHOMETPHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
OIpe/IeJIeHUE MO IU INIOCKUX QUryp U 00bEMa Tel.

Buonozua: >nekrpudeckue SBICHHWS B JKUBOM IPHPOJE, KOieOaTENbHbIE
JBIKEHUS B JKMBOW TNPUPOJAE, DSKOJOTWYECKHE PHUCKHM NPH IMPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAILIMYECKAs CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

I'eocpagua: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJABUTaTENb AKOOH, reHepaTop MEPEeMEHHOr0 TOKa, WHIAYKIMOHHAs IeYb,
JIMHUAW JJIEKTpoIepeaad, 3JIEKTPOABUTaTENb, paaap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
IIPUEMHUKH, sAJIepHAst DHEPTeTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JINYHOCTHBIE PE3YJIBTATDBI
JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
rPaKIAHCKOI0 BOCIIMTAHMS:
e CcPOpMHUPOBAHHOCTh TPAXKJAAHCKOW  MO3UIMU  OOydYarolerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;
® [PUHSATHE TPAJAUIMOHHBIX OOIIECYETIOBEYECKUX T'YMAHUCTHUYECKUX H
JIEMOKPAaTHYECKHUX LICHHOCTEW;
® TOTOBHOCTH BECTH COBMECTHYIO JICSITETLHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;
® YMEHHE B3aUMOJCHUCTBOBATH C  COLMAJIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;
® TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOMU JEATEIBHOCTH.
NAaTPUOTUYECKOI0 BOCIIUTAHUSA:
e chopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® [ICHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHUMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
¢ c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;
® CIMOCOOHOCThH OLICHUBATh CUTYAIMI0O U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;
® OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOWIMBOTO OYIyIIEroO.
3CTETHYECKOT0 BOCIIMTAHMS:
® HSCTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAsA HSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKe.



TPYAOBOI0 BOCIIUTAHUSA:

UHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOWIEH Cpelie Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JAEATEIBHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

IHEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe eiiCTBUSA

Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyJIHMpOBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENH NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U IPOTUBOpPEYUS B PacCMaTpUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUM €SI TENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHUBAaThb KPCATUBHOC MBIIIJICHHUC IIPU PCIHICHUHU )KU3HCHHBIX HpO6HeM.



Bba3oBnlie ucciiegoBaTe/ibCKUe 1eCTBHUA:

BJIaJICTh HAyYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH TIOHATUSIMUA U METOJAMHU
buznIeCcKOil HAyKU;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1aq  (PU3HUecKoro
COJIepKaHusl, MPUMEHEHHIO Pa3INYHBIX METOI0B MTO3HAHUS;

BJIQJICTh BUAAMH JCSITCILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
buzukwy;

BBISIBIISAITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHI  JUIs
JIOKA3aTelIbCTBa CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTPbl U KPUTCPUU
pereHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, POTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa30oBaTEIHHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3HKE B TPAKTUYECKYIO OOJaCTh
KU3HEICSITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBHUTDb HpO6HeMI)I H 3ala4i, JOITYCKAIOMUC aJIbTCPHATUBHBIC PCIICHMA.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMH MOJy4eHUS MHGPOpMaMK (HU3HUUYECKOr0 COJepKaHUs
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpPEeTalni0 UHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEUICHHWM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJItoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PEeCcypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpKaHHS B pa3iHYHbIX (opmMarax c
y4€TOM Ha3HaueHus UHGOpPMAIMM U 1EJIeBOM ayAUTOpPUHU, BBIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKM U BO BHEYPOUHOU
NESTEIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
VH/IMBUIYaJIbHON pa0oThI;

BBIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHI C y4E€TOM OOIIHX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKJI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh €I COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHMIO: COCTAaBJIATH IUIaH
NENUCTBUMN, pacCIpeessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh  MO3HABATENIBHYIO  JIESITEIBHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJTHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;



JienaTth OCO3HaHHBIA BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha cedsd
OTBETCTBEHHOCTD 32 PEUICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBICHHUIO IPYAULIMUA B 00JIaCTH
($U3MKH, MMOCTOSIHHO IMOBBINIATH CBOW OOpa3oBaTENbHBIA U KYyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIaJICTh HaBBIKAMM I103HABATEIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHUI;

UCIIOJB30BaTh MNpUEMBI pediIeKCHU i OLEHKU CHUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATH PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLITUOKH.

B npoueccc NOCTUIKCHHUA JTHMYHOCTHBIX PC3YJIbTATOB OCBOCHHUA IIPOI'PAMMBI IIO

bu3uKke U1 YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OOYyYaroIIUXCs

COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MPEANOIararonmii
c(hOpMHUPOBAHHOCT:
® CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCI K
OMOITMOHAJIEHBIM HM3MEHEHUSIM M TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJS U3
CBOMX BO3MOKHOCTEH;



® OMIIATHUW, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAILHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

® COIMATBHBIX HABBIKOB, BKJIIOYAIOIMIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHOILIEHUSI C JPYTUMH JIOJAbMHU, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspemiath KOH(GIUKTHI.

[MPEIMETHBIE PE3VYJIbTATEI
K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:
® [OHUMATh pPOJb (U3UKH B OKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(opMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;
® pazIMyaTh YCIOBUS MPUMEHHUMOCTH Mojeled (Quanueckux Tel u
MpOLIECCOB (SIBJICHUM): WHEpIHMAIbHAS CHCTEeMa OTCYETa, a0COIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE IBUYKEHHE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yOpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTrO (KPUCTAJUIMYECKOI0) Tea, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;
® pasnuyarh yCIOBUSA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;
® AHAIM3UPOBATh M OOBICHATH MEXAaHUYECKHE TMPOIECChl U SBICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amunes uisi CKOPOCTH W IepeMelieHus,
3akOHbl HproOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUS UMITYJIbCA U MEXaHUYECKOU
DHEPIr'uM, CBsI3b PabOTHI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBeCHUs] TBEPJIOro Tejna), NHPU OTOM HKCIOJIB30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo



U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS UWMIYJIbCA H
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIIOIb3YS
ocHOoBHBIe monoxeHHss MKT u 3aKkoHBI MONEKYJISpHON (U3UKH U
TePMOJUMHAMUKU (CBA3b JABJEHUA HJEATBLHOIO Ta3a CcoO CpeaHe
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIruel TEMJIOBOTO ABWKECHHS €T0 YacCTHIl, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TMepBbId 3aKOH TEPMOAWHAMHKH, 3aKOH
COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCaX), MPU 3TOM HCMOJIb30BAThH
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiraneipoHa,

aHAJTU3UPOBaTh U OOBSACHSITH JJICKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIC TIOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUIHN CYNEPHO3UIUNA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBas YyCJIOBUA NPUMEHUMOCTH 3akoHa KyroHa, a
TAKXKE€ TMPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa i y4yacTka
ey W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—Jlenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3Ys BEITUYUHBI:
MEepEMENICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHIMAJIbHAs JHEPTUs, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWbl, LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CWia TSKECTH, CHia YNPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emi€il BONMM3KM €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopmari  MPYKUHBI, KOJIHUYECTBO TEIJIOTHI,
abCcooTHas TeMIeparypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPIusl MJCAITBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tas3a,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TEMIOBOTO
JIBUTATENSA; IEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HanpspDKEHHOCTh  TIOJII TOYEUHOrO 3apsija WM 3apsDKEHHOrO Iiapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHLHANT 3JIEKTPOCTATUYECKOrO TIOJI,
Pa3sHOCTh  TMOTEHUUAIOB, DJJICKTPOABMXKYIIAS  CHJIa, CHJIA  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIIEHHWE ydacTKa ILENU C MOCJIEAOBATEIbHBIM M



napajuiedbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI JIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJIICHUM:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIB)KEHHME YacTHI] BEIIEeCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(Pdy3us, UcmapeHue,
KHIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3alUsl, HAIIPaBICHHOCTh
TEIJIONEepeaum, IEKTPU3ALUs TeJl, SKBUIIOTEHIIMATLHOCTh TOBEPXHOCTHU
3apsKEHHOTO MTPOBOJTHUKA,

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
IpYyroi C  HUCIHOJIb30BAaHUEM MPSAMBIX  U3MEPEHUW, TpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (DM3MYECKMX BEJIMYMH B BHJE TPaPUKOB C YYETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIENIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUS (U3UYECKUX BEIUYHMH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ H3MEPEHUsI, OIEHHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUTIOTE3bI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETLHBIX YCTPOUCTB, U JTa0OPaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOW MW HESBHO 3aJJaHHOM
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKON MoOAeNM, OTBedarouied TpeOOBaHUSIM 3aJlayH,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJATHI
bu3NUecKuX TEOpUi MPU UCIHOJIB30BAaHUU MATEeMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJUTh pACU€Thl HA OCHOBAHWU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YyJIbTaThl U KOPPEKTHPOBATH METOMAbI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
pPa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAUBATHh JIOTHYECKYIO



LEMOYKY PacCyKJI€HHI ¢ OOPOI Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

® JCIOJb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBSICHEHHS OCHOBHBIX
IPUHIUMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

® TPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBACHEHUE IPOLECCOB OKPYKAOILIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

® aHAJIM3MPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM M POU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMHU TMPOIIECCAMHU, C
MO3UIINI FKOJOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATIBLHOM
IPUPOAOIIOIB30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHXKECHHM
HAyKd W TEXHOJOTWMU JUIsl JaJbHEHIIEr0 pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBA;

® [PUMEHATH pa3MyHble CIOCcOObl PaboOThl ¢ MH(pOpMaIHeil (GU3NIECKOro
COJIEp)KaHUSI C MCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHUKOB, KPUTUYECKU
aHANM3UpOBaTh  MOJYy4aeMyl0  MH(MOpPMAUI0O U  OLCHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA HHPOpPMaLIUK;

® TIPOSIBISATH OpraHu3alMOHHbIE U MO03HABATEIbHbIE YMEHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENbCKUX paboT;

e paboTaTh B TpyHIe€ C HCIOIHEHUEM PA3JIMYHbIX COLMAIBHBIX PpOJEH,
IJIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHATIBLHO PACHPENEATh AESTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMBATH BKJAJ Ka)XJOro W3
YYaCTHUKOB TPYIIIbI B pELICHHE pacCMaTPpUBAEMOM MPOOIEMBI;

® TPOSBIATH MOTUBALMIO K Oynymiend npohecCHOHATBbHON AESITETbHOCTHU 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.

K xonmy oOyuenuss B Il knacce mnpeaMeTHbIe pe3yibTaThl Ha YIrIyOJEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

® [IOHMMaTh pOJb (U3UKH B  OKOHOMHYECKOM, TEXHOJIOTHYECKOM,

COITMAILHOM M 3THYECKOM cepax NesATEIbHOCTH YEJIOBEKa, POJb U MECTO



Gu3MKN B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb ACTPOHOMHH B
MPAKTUYECKON  JICSITEIbHOCTH 4elOBEKa W JaJIbHEHIleM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIHHOM, CUCTEMATU3UPYIOUIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMI (HU3UIECKOU TEOPUU —
ANEKTPOJMHAMUKH, CIIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuku, ponb (uznuecKor Teopur B (HOPMUPOBAHUU MPEACTABICHUN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NMUECKON KapTHHBI MUpPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIA, TAPMOHUYECKUE KOJIeOaHNsl, MATEMAaTUYECKUN MasITHUK,
UJCANBHBI MPYXUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBAHTOBOM MOJIC/IM CBETA;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3YSl OCHOBHBIE TMOJIOKEHHS M 3aKOHBl JJIEKTPOJAWHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUs
JIIEKTpUYECKOTO  3apsna, cuia Awmmepa, cuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOHM I€MU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doTodpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeompeaenéHHocTed ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIOIb3ys BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TMOJISA, MOTEHIMAT 3JIEKTPOCTATUIECKOTO
NOJIs, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TIOJIsI, MarHUTHBIA TOTOK, cuja AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYILASL CUJIAa CAMOMHIYKLUMH, HHEPTrus MArHUTHOTO MOJIS
NPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WUMIYJbC, IOJIHAS SHEPIHs,



DHEPTUST TIOKOST CBOOOMHOW YACTHIIBI, DHEPTHS W HUMITYJIhC (HOTOHA,
MacCOBOE YHCIIO U 3apsi]l A1Ipa, SHEPT U CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJIICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIUs
BOJIH, Judpakmus, JTUCIIEPCHs, TOJHOE BHYTPEHHEE OTpaKEeHUE,
dotosnexktpuueckuii dhdext (dororddexr), ampda- m Oera-pacmambi
aqep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OTpEJENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH M300pakeHUE, CO3JTaBaeMOe INTIOCKUM 3€PKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE TMOHSATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tel, IBOIIOLNUHU 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEW (U3WUYECKUX BEJIMYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUU, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJIYYEHHOM 3aBUCHUMOCTHU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysibTaTaM
UCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TPU DTOM
BBIOMpPATh ONTHUMAJIBHBIA METOJlT U3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OMMKCHIBATH METO/IBI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIbHOCTH C UCIOJIb30BAHUEM
U3MEPUTEITLHBIX YCTPONCTB, U J1a00OPaTOPHOTO 000PYAOBAHMUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
¢bu3nYecKoll MOJIENIbI0: HAa OCHOBAaHWU aHaJIM3a YCJIOBUS BHIOUPATh
dbuznyeckrue MojeNd, OTBEYarIlre TPeOOBaHMAM 3a/laud, MPUMEHSTh



(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3HUUECKUX TEOpUi
P HUCIIOJIB30BAaHUM MAaTEeMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
PE3yJIbTaTOB;

pemarb KadeCTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUS 3HaHUM W3
Pa3HBIX pa3zieloB Kypca GU3MKH, a TaKyKe UHTErpalluy 3HAaHUM U3 IpYyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEIIOYKY PACCyKJICHUH C OIIOPOI Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHANIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JESTEIIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKUMM IpOLIEcCaMu, C
HO3UIHMI 3KOJIOTHYECKON O0€30IacHOCTH, MPEACTABIECHUI O pallMOHAaIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOJIb30BAHMM JIOCTHUKEHUN
HAyKM M TEXHOJIOTMM Ui JANbHEHMIIErO0 pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATH pa3IuyHble CrOcOoObl paboThl ¢ MHpOpMaLUE (PU3UYECKOTO
COJEp’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMALIMOHHBIE
TEXHOJOTMM JJi TIOMCKA, NepepadOTKU U MPEbsBICHUS Y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(pOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHANM3UPOBaTh  MOJy4aeMyl0  MH(MOpMAUI0O UM  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISIT OpraHU3alHOHHBIE 17} NI03HABATEJIbHBIE yYMEHUS
CaMOCTOATENILHOTO  NPUOOpETeHHMs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTath B TpyNIle C MCIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAIMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD



B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLICHMBATh BKJIAJ KaXKIOTO M3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTPUBAECMON MPOOIIEMBI,

NPOSIBJIATH MOTHUBAIMIO K Oyaymiei npodeccnoHaabHON AesITeIbHOCTH MO
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO POpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypesI
Paznea 1. HAYUHBIA METO/I] IO3HAHUS ITPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 Brbmiorexa LIOK
https://m.edso0.ru/f16b68d7
Htoro no paznemny 6
Paznen 2. MEXAHUKA
bubnnoreka [JOK
21 Kutiematitka 10 . https://m.eds<IJJ<:J.ru/f16b68d7
bubnunoreka [JOK
22 Auraniica 10 https://m.eds<IJJ<:J.ru/f16b68d7
bubnuorexa [JOK
23 Crammkamepioro rena ° ! https://m.edscl)_g.ru/f16b68d7
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 bubamorexa IOK
https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPHH 15 1 Bubamorexa IOK
https://m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20 1 ﬁES:TI(;:eezzg)Orﬁl £16b68d7
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnuorexa [IOK

MEePEXObI

https://m.edsoo.ru/f16b68d7
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Hroro mo pazneny 49
Paznen 4. JIEKTPO/IUHAMUKA
bubmuoreka [JOK
4.1 DIeKTpHHecKoe nose 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 IT I I 24
OCTOAHIBII SICKTPHACCIHIH TOX https://m.edsoo.ru/f16b68d7
43 T 5 bubmuoreka [JOK
' OKH B PAsTHIHDIX cperax https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3nea S. OU3NUYECKHUUN [IPAKTUKYM
. bu6mmoreka [JOK
51 PHIHHCCKHH NpAKTHYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
p BHOE BhEMS 10 bubmuoreka [JOK
C3CPBHOC BPE https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOANHAMUKA
bubnuoreka [{OK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859¢f1
bubmuoreka [IOK
1.2 DJNIEeKTpOMAarHuTHask UHIYKIUS 13 1 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubmmoreka IIOK
2.1 M 1
CXHIIECKAC KONCOAIS 0 https://m.edsoo.ru/39859¢f1
bubmmoteka IIOK
2.2 1
DJIeKTPOMAarHUTHBIC KOJICOaHUs 5 https://m.edsoo.ru/39859%f1
23 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 10 1 bubmuoteka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoteka IIOK
2.4 o 25 1
frriKa https://m.edsoo.ru/39859ef1
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

bu6muoreka [JOK
31 Ocronnt CTO > : https://m.edsi.ru/39859ef1
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH Ayannu3m 15 bu6muotexa [JOK



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

https://m.edso0.ru/39859ef1

4.2 ®duznka aToma ) bubamorexa LOK
https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [IOK
YaCTHUI https://m.edsoo.ru/39859ef1
Hroro mo pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 Bubmmorexa HOK
https://m.edso0.ru/39859ef1
Htoro no paznemny 12
Pazgen 6. PU3HUECKHIA MIPAKTUKYM
Bu6moteka [JOK
61 USHICCKIH MPAKTHIYM 16 16 https://m.edscLJE).ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
| Cucremaru3zanus 1 000011eHNe
71 pPeIMETHOTO CO,I[ep)KaHI/IfI U OIlBITa 15 bubmuoteka [IOK
JeSTEIbHOCTH, TIPHOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6muoreka [JOK
PesepBHOE Bpems 10 https://m.edsg).ru/39859ef1
OBLIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME



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

10 KIIACC
N Kosun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontposbubie IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
®dusnka — pyHAaMeHTaIbHas HayKa O Bu6moteka [JOK
1 1
npupoie https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6nmorexa LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKcnepume €0 oriecce
3 Hcl)(sfrllalflljr HH; I/IOT Bl pg’;g;}f elime i 1 bubmorexa LIOK
PHPOZAEL A https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
4 Crioco6s1 u3mMepeHus: Gu3NIecKux 1 bubnuoreka [IOK
BEJTMYHH https://m.edsoo.ru/ca2def03
AO0
;| Mmoo |
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MognenupoBanue B ¢pusuke. Poib n
6 | competeanon eyt e ! Bnmotaca LOK
p i N p https://m.edsoo.ru/eabbdedl
MUpa, B TPAKTHIECKON AEITETbHOCTH
monen
Mexanudeckoe aBmxkeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHUYECKOTOo JABIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4M MEXaHUKU
8 Pannyc-BekTop MaTepuanbHON TOYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€ro MPOEKLUU Ha OCU KOOpAMHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubmmoreka [JOK
ckopocteii. Perienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnnorexa [JOK
[psimosuHEitHOE IBIKCHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOP/MHAT, CKOPOCTH, YCKOPEHHSI OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBrokenue Tesa, OpOIIEHHOTO MO/ but6mmoreka [IOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneriHoe 1BUXEHUE.

JIBI/DKteHe 110 OKPYXXKHOCTH. YTJ0Bast Butmorexa LIOK

15 U JuHeNHas ckopocts. [lepuona n

gacrora. lleHTpocTpemuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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KonrponsHas pabora o Teme

bubnunoreka LIOK

16 "Kunematuka" https://m.edsoo.ru/1242f32e
IIepBb1if 3ak0H HproTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. Bu6muoteka [JOK
[MpuHimn otHOCHTENLHOCTH ["anuiest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOJEHCTBYIOLIAs CUJIa. bu6nmoreka LIOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 BzaumoneiictBue ten. Tperuil 3akoH bu6nmorexa LIOK
HproroHa https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 P;)mellilne 38?;;qu’¢1 HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HpioToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI> I'PAaBUTALIUOHHON 1 bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

99 Cuia TSKeCTu U yCKOpEeHHe bubnnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmnoreka [JOK

23
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenwus. [Ipupona u BUABI CUI BuGnmorexa LIOK

25 TPEHIA. JIBUKCHIE B KAAKOCTH https://m.edsoo.ru/1fa86499

ra3e ¢ y4€ToM CHJIbI COIPOTUBIICHUS
Cpelbl

https://m.edso0.ru/2ch29676
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Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenue. Cruaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynaTenbHoE U BpaliaTeabHOE Bu6muoteka [JOK
JBHIKCHUE TBEPJIOTO TeJia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHUJIbl OTHOCHTEIBLHO OCH bu6nmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme bubmmnoreka HOK
"Ilunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
32 IlenTp macc CIfCTeMBI MaTepUaIbHBIX Bubmmorexa HOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa o0 IBM>KEHUH LIEHTPA
Mmacc
Hmnynbe CUITbl U UI3MEHEHUE
33 I/IMn;]nbca TeNna. 3aKOH COXPaHEHMUSI Bubmmorexa HOK
https://m.edsoo.ru/13f0a221
uMnynbca. PeakTuBHOE BUKEHUE
MoMeHT uMItysibca MaTe€pUaIbHON
To4ku. [Ipencrasienue o coxpaHeHuu bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
35 Pemenue 3amau but6mmoreka [IOK



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
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https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36
I'paduueckoe npencrapiaeHue paboThI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTH CHUJIBI
K .T 0
3 wsvenennm enicexoit oepri bimorera LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
I1
% owm Notemuama oneprin, bimorera LIOK
] 5 Tl https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tperbst KocMuYecKas cKopocTh. CBs3b
0
3 aveneamest sexammcexolt sweprin Bmorer L1OK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
h% .
o | v e
P PHYIII AT AA https://m.edsoo.ru/f30f43b6
AKUIKOCTU
Kontponbras paboTa mo teme bubnuotexa [JOK
41
"3aKOHBI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
42 Tera0Thl. OCHOBHBIEC MOJIOKECHUS bubnunorexa LIOK
MKT. Tuddyszus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
C 0
TPOECHHE ra3000paA3HBIX, KUAKUX U BuGmorexa LOK
43 TBEPJBIX TeJ. XapaKTep IBUKEHUS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBa

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KommuectBo BemectBa. [locTossaHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6muoteka [JOK
[kana [enbcus https://m.edsoo.ru/0070d493
46 Pemenue 3agau bubamorexa LIOK
https://m.edsoo.ru/1531abab
47 Wneanpuplii ra3. ['a3oBble 3aKOHBI bubmmorexa [IOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmmoreka [JOK
Kunaneitpona. Pemenue 3anau https://m.edsoo0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnorexa [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 N3omporeccs! B uaeanbHOM rase ¢ bubmmnoreka HOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npejcraBieHue
51 Hfog)poueccom i;;TepMa H30X0pa bubnuorexa LOK
’ ’ https://m.edso0.ru/1344327b
n3zobapa
bubnmorexa LIOK
52 Octioprioe ypasnertie MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b aOCOTIOTHON TeMIIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYHATEeNFHOTO TETJIOBOTO
IBIKECHUSA €€ 4acTHI]
55 O06o001eHre U CHCTEMAaTH3aIIHS but6mmoreka [IOK
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3ganui 1o teMme "Ocuosbslt MKT"

https://m.edso0.ru/09d12fd8

KonTponbhas pabota no teme

bu6nmmoreka [IOK

5 "OcnoBbsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3ajaHue BHEMIHUX ycinoBui st T/
cUCTeMbl. BHenHuEe 1 BHyTpEHHUE
57 napameTpsl. [TapameTpsl }"I"III) CHUCTEMBI bubmroreia LIOK
https://m.edsoo.ru/5f8d38a3
KaK CpEJHHC 3HAUCHUS BEIIMYUH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMonp0H3BOHLHaﬂppeJi1KcauH;1 T bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 Tepf/IOI[I/IH:MI/IKe. YcenoBust bubmoreia LIOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TON MOJeNnu
Ypasuenue MenieneeBa-Kianelipona
60 u F1;1,1pa>1<elele z[nj BHYTpPEHHEN ’ bubmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTUHU
BeIpaxxenue 111 BHyTpEeHHEN SHEPTUA
61 OIHOATOMHOTI'O MIIEaJILHOTO Ta3a. but6mmorekxa [IOK
KBasucraTnueckne u HECTATHYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMoJuHaMuKe. Beruucnenue bu6muoreka [JOK
paboThI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
63 Temnmonepenaua kKak crnocod bubnmoreka [JOK
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U3MeHeHus BHyTpeHHel sHepruu T /1
cUCTEMBI 0e3 coBepIIeHUs PadOThI

https://m.edso0.ru/3d734561

KonBeknus, TermionpoBogHOCTb,

bubnunorexa LIOK

o4 U3JIy4CHHE https://m.edsoo.ru/157b54cd
KomunuectBo Temnorsl. TenmaoéMKOCTh

65 Tena. Y ienpHas u MOJIsipHas bu6nmoreka [IOK
TEIUIOEMKOCTH BelllecTBa. Y IelbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLJIUBA

66 Pacuér xonuuecTBa TENIOTHI ITpU bubnnoreka [JOK
TEILIoNepe1aue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIEcce. Bbu6moteka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KomnyecTBo TemioTsl u paboTa Kak

68 MepbI U3MEHEHUS BHYTPGI!)HHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cuctemsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bubnunorexa LIOK
mamuH. KITJ] https://m.edso00.ru/2e945513

71 MakcumanbHoe 3Hauenune KIT. Tk bubnuotexa [JOK
Kapho https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/b3efal8b

DKOJOTUYECKHE aCTIEKThI Bumiorexa LIOK

73 HCTIOJIb30BAHMS TEIIJIOBBIX

nsurareiseil. TernoBoe 3arpsi3HEHNE

https://m.edsoo0.ru/9867aaa7
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OKPY’KArOLIEH Cpeibl

74 Pemenue 3agau bubnxorexa LIOK
https://m.edsoo.ru/c8c70432
O06001IeHNEe U CHCTEMATH3aLIHS
75 3HaHI/IHI; 10 TEME "TepMOI[I/IHLEIlMI/IKa. bubmorexa [OK
https://m.edso0o.ru/28d62b3f
TemnoBbie MamuHb"
KonTponbras pabora mo teme
76 "TepThIZOI[I/IHaMEKa. Tennossle bubamorexa LIOK
| https://m.edsoo.ru/1b6e26¢5
MaIIIHHBI
ITapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne 1 KHIICHUE. Sil)lenbllilaﬁ bubmorexa LIOK
https://m.edso0.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacepimmeHHbie 1 HEHACHIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIEHHOTO
78 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBMCHMOCTh OT 00BEMa https://m.edso00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTICHUS OT JaBIICHUS B
KUJTKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U bu6muoreka [JOK
OTHOCHTEJbHAS BIIAXKHOCTH https://m.edso00.ru/30ebbb79
80 Pemrenue 3anau bubmorexa HOK
https://m.edso00.ru/18e95ff3
TeEpnoe Teno. Kpucramnndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edso00.ru/20a88a03
CBOWCTB KPHUCTAJIIOB
82 [TnaBneHue u KpuCTaIIU3AIH. but6mmoreka [IOK
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VY enapHas TEIIOTA IUIABICHUS.
CyOmumariust

https://m.edso0.ru/6ee91e9f

Hedopmariu TBEPAOTO TENA.
Pacrsxenne u cxxarue. COBur.

bubnunorexa LIOK

83 Mopnyns FOwra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarnuit
TennoBoe pacuipeHue KUAKOCTEH U
84 TBEPABIX T€JI. AHFAPMOHU3M Bu6moteka [JOK
TEIUIOBBIX KOJIEOAHUI YacTHIL https://m.edsoo.ru/7ba5edf2
BEIIIECTBA
85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f
86 VYpaBHeHHe TEI0BOro OanaHca bubamorexa [IOK
https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 Petmerte saza https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHHE.
88 Kanunnsipueie siBnenus. JlaBnenue bubmuoreka [IOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyna Jlammaca
O06o0011eHne U cuCTeMaTU3aIUs
89 3HaHUU 110 TeMe "ArperaTHble bubmuorexa [IOK
cocTosiHus BemiecTBa. Da3oBble https://m.edso0.ru/0b52575c¢
nepexoanl”
KonrtponsHas pabora o Teme
90 "ArpeI:)raTHLIe fOCTOSIHI/ISI BELIECTBA. bubamoreia [OK
https://m.edsoo.ru/7dc2a739
da30BbIe IEPEXOBI"
91 DneKkTpu3aIus Tel U e€ MPOosIBICHUSI. bubnuoreka [JOK
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Dnektpuyeckuit 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/I0B.
[TpoBOTHUKY, TUITIEKTPUKA U
MOJTYTTPOBOTHUKHU

https://m.edsoo.ru/laff445f

DneMeHTapHBIN AEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopencrue 3apanoB. Toueunsie Bu6moteka [JOK
3apsizibl. 3akoH Kysona https://m.edso0.ru/445b7746
bubmuoreka [{OK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiicraue bu6nmorexa LIOK
95
Ha AJIEKTPUIECKUE 3aPsIIIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
niostst. [IpoOHbIif 3apsn. Jlnaum
96 Haprl)KgHHOCTI/I anpeKHTpI/Iqecxoro bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[TorenmanbHOCTH
97 SHGKTij)CTaTI/I‘-IeCKOFO niosist. PazHocTs bubmmorexa LIOK
https://m.edsoo0.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnuotexa [JOK
[MToTeHMa 3JEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TTOJIST
99 CBs13b HANPSHKEHHOCTH TOJIS U bubnmoreka [JOK

Pa3HOCTU MOTCHIUAJIOB JJI

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOI'O MOJIA

[TpunIMn cynepno3uiuu bubnuorexa [JOK
100 .
AJIEKTPUUYCECKHUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bu6nmoreka [IOK
101 Pemmerrte saza https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsna. Ilone Bu6muoteka [JOK
PaBHOMEPHO 3apsDKCHHOM Cepbl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 OGLéMI; mapa. I1)'IOJIe }l;)aBHOMepHO Bubmmorexa LIOK
g N https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TUIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubmmnoreka HOK
AJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpoéMKOCTh
106 KOH;[eHcaTolfa. 3J‘I€I:fp0éMKOCTB bubnuorexa LOK
https://m.edsoo0.ru/845b4f73
IJIOCKOT0 KOHAEHCAaTopa
107 [TapamiensHOE COeIUHEHNE bubmuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelbHOE COESTMHEHIE but6mmorexa [IOK
KOHJICHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B bu6muotexa [JOK

OOTHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edso0.ru/8341d6ac
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112

Pemenue 3agau

O0001IeHrEe U cUCTEMaTU3 AU

113 3HAHUU 10 TeMe "DIIeKTpUIECcKoe Bubmmorexa IOK
| https://m.edso0.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnuorexa [IOK
"DaekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBus cymecTBOBaHUS Bubmmorexa IOK
https://m.edso0.ru/233311b5
MIOCTOSIHHOTO JIEKTPUUECKOT0 TOKa
116 Wcrounuku Toka. Hanpsixenue u Bu6moteka [JOK
DC https://m.edso00.ru/0839a115
117 3akoH OMa U1l y4acTKa LIETIH. bu6nmoreka LIOK
DNeKTPUYecKoe CONPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJTHOPOJIHOTO IPOBOIHUKA OT €T0 bubnnorexa [JOK
JUTMHBI U TIOMIA]IU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. bubmuoreka [JOK
Pemenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarenpHOE, TApaLICIHLHOE
120 CMemaiHoe CoeJII/IH’eHI/II; ’ bubmorexa [IOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacué€r pa3BeTBIEHHBIX
121 SHCKTprLIeCKI/IX ueneit. [Ipasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubnuoreka [JOK
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Jxoyns —Jlenua

https://m.edsoo.ru/a3605c5c

bu6nmmoreka [IOK

124 Pemmertte a7 https://m.edso00.ru/6761bfOf
125 | Tomenet wommooms, manersonst s Bumorera 110K
pescTOpe ’ https://m.eds00.ru/99750a6f
126 Pemenue 3agau buomiorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubmmoreka [JOK
HUCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
bubmmoteka IIOK
129 Pemerme a2 https://m.edscL)]é).ru/3580b679
bubmmoreka IIOK
130 MormOCTS HCTOTHMKE TOKA https://m.edsi.ru/aan51d8
131 Kopotkoe 3aMbikanne Bubmmorexa IOK
https://m.edso0.ru/546f5632
132 Konpaencarop B uenu nocTOSSHHOTO bu6mmoteka IIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemrenue 3anau bubmorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSAHHBIN ANIEKTPUUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme but6mmorekxa [IOK
"TTOCTOSIHHBIH AIIEKTPHUYCCKHI TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau mo Teme bubnunoreka LIOK

"ITocTOSAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ CUCTEMATU3 AU

137 3HaHui o Teme "[locTosHHBIHI Bubmmorexa IOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrponsHas pabora o Teme Bu6muoteka [JOK
"TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 pa3J1HtII)HLIX BeH_[e(]:TB. C—I)[neKTpI/IquKHﬁ Bubmmorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaj1ax. CBepXNnpoBOIUMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 paCHJ'IEII)BaX BJICKTpOJ'II/ITr())B. 3aIfOHLI bubmmorexa LIOK
https://m.edso0.ru/4b423491
Dapagest U1 SIEKTPOIU3a
141 DnexTpuueckuil Tok B razax. [lmazma Bubmmorexa IOK
https://m.eds00.ru/92d92f76
DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuoreka [IOK
142
BakyymHbIe ipuOOpBI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHI TOK B bubnnorexa [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 [To1yIIpOBOAHUKOBBIE IPUOOPHI https://m.edso0.ru/83622200
Pu3nYeCKUil IPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
HaIPSDKEHUS B TIEMU TIOCTOSTHHOTO
145 TOK: pu HOMO?HI/I AHAJIOTOBBIX U bubmorexa LIOK
https://m.edso0.ru/5643ea56
U (POBBIX U3MEPUTEITHHBIX
puOOPOB" KOMIBIOTEPHBIX
aTYUKOB"
146 OU3NYECKUI TPAKTUKYM 10 TEME bubnuorexa [JOK

"N3y4yeHrne HepaBHOMEPHOTO

https://m.edso0.ru/f6292f5f
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JBUKEHUS C LIETIBIO OIPEACIICHUS
MTHOBEHHOM cKopocTh"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU

bubnunorexa LIOK

147 NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM https://m.edso0.ru/6960b6ef
JBUKEHHUHM 110 HAKIIOHHOW IJIIOCKOCTH"
du3nuecKuil MpakTUKYM 110 TeEMe
148 "Usmepenue y(folcopemﬁ4 CBOOOJIHOTO brbmmorexa LIOK
. https://m.edsoo.ru/d1ea2402
naIeHUs
du3nuecKuil MpakTUKYM 110 TeEMe
"N3yueHue NBUKEHUS Tela 10 bu6nmoreka LIOK
149 .
OKPYKHOCTH C TIOCTOSIHHOM 110 https://m.edsoo.ru/bcf53514
MOJ1YJIIO CKOPOCThIO"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
150 "N3mepeHune paBHOAECHCTBYIOLIEH bubmuoreka [IOK
CHJIBI TIPH JIBIKEHUHU OpycKa 1o https://m.edsoo.ru/0b34db84
HaKJIOHHOH IJIOCKOCTH
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
151 ynpyrof:[TH BO3HUKAIOIINX B IIPYKUHE Bubmmorexa IOK
’ https://m.edsoo.ru/b55b81al
U pEe3MHOBOM 00paslie, OT UX
nedopmaru
Pu3NYECKU IPAKTUKYM 110 TEME
152 "N3mepenue kodhuimenTa TpeHus bubmuoreka [IOK
110 BEJIMYUHE YTIIOBOTO https://m.edsoo0.ru/b83b1607
k03 durmenta 3asucumoctu Frp(N)"
dusnueckuit npaKTI/IKylvi 0 TEMeE BuGmorexa LOK
153 "HccnenoBanue ycioBUN paBHOBECHS

TBEPIOTO TENA, UMEIOIIETO OCh

https://m.edsoo.ru/4a04f4f7
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BpauieHus"

DU3NYECKUI TPAKTUKYM I10 TEME

154 "U3mepenue umiyibca Tena mo bubmmorexa LIOK
p 4 https://m.edsoo.ru/856fb28e
TOPMO3HOMY TTyTH
DU3NYECKUI TPAKTUKYM I10 TEME bubnuorexa [IOK
155
"H3ydeHune n30XOpHOTo mporecca” https://m.edsoo.ru/e0fe7e07
® .
P yjf | https://m.edsoo.ru/2f2faa61
TEIIOEMKOCTH
- ?;/II/IS?,I/I:e;KI/Ieﬁ Hp:KTH;(EIMeno (T)eMe BuGmorexa LIOK
MEpCHH JBHOU TETUIOTHI
p A | https://m.edsoo.ru/6b1a23b5
TIJIABJICHUS JIbJa
@ .
- ) HI/I33queCI<:H H;Z)aeKT:IKYM anTeMee BuGmorexa [OK
HUE MPOTEKaHUs TOKA B LICTIH
Vi P | HETH, https://m.edsoo.ru/ec424377
coJiepKaIiei KoHAeHcaTop
56 ?glmqecxnﬁ MIPaKTUKYM I10 TEME Bubmiorexa [IOK
MEpeHHU JILHOT
SMEPEHIE YACILHOTO Y https://m.edso0.ru/2b179d98
COIIPOTHUBIICHUS MPOBOIHUKOB
160 ®u3nyeckuil NpakTUKyM IO TeMe bubmmnoreka HOK
"Habmronenue anektponusa’ uim https://m.edso0.ru/64b6e901
161 O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/ed017d93
162 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHu# o Teme "J[mHamuka" https://m.eds00.ru/3149956hb
163 S{i?{?dnfj?; :;IZP'I?CTQ/[T?;; iﬁ:ﬂ oro Bubmmorexa LIOK
" PA https://m.edsoo.ru/0f9752ac
Tena
164 O06o001eHre U CHCTEMAaTH3aIIHS but6mmoreka [IOK
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3HAHUM 110 TeMe "3aKOHBI COXPaHEHUSI
B MEXaHHKe"

https://m.edso0.ru/6c0df9cc

O0001IeHYE ¥ CUCTEMATU3 AU

bubnunoreka LIOK

165 5 "O 1
SHAHMILTIO TENE ICHOBM . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKUHETUYECKON TEOPUH
. 0000
166 3HaH(I)/II>'IHLe: ?:NII/Ie(f‘I:Il?: exsTEj{jﬁ:Ka 1 bubmorexa LIOK
P A ' https://m.edsoo.ru/Obcc77¢l
TennoBbie MalIMHEL
O00011IeHNE U CUCTEMATU3AIUS
167 3HaHUM 1o Teme "ArperaTHble 1 bubnnorexa [JOK
cocTOsIHUS BelecTBa. Pa3zoBbie https://m.edso0.ru/59ca5c91
nepexomanl"
O000I11IeHIE U CUCTEMATHU3AIUS
168 3HAHUH 110 TeMe "DIIEKTPUUECKOE 1 bubmmorexa [IOK
" P https://m.edsoo.ru/f2381c0c
oJjie
160 | commort no rowe Tioenommnst ) uGmmorexa [IOK
. https://m.edsoo.ru/3cae6dal
ANEKTPUYECKUIN TOK
170 g{i(l){ilgil; :ei:%?;:r; TamZ?JII/IIquLIX 1 bubmmorexa OK
" P https://m.edsoo.ru/cc7681d4
cpenax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE

n/n Bceero U3YyYeHUS

padoThbI padoThbI pecypchl
B3anmoaeiicTBre MOCTOSTHHBIX
1 MaFHI/IT(f[B 1 TIPOBOJIHUKOB C TOKOM. 1 bubmroreia LIOK
https://m.eds00.ru/487a8593

MarnutHoe nosue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3unumn 1 bu6nmorexa LIOK
MarHUTHBIX oJieH. JIMHuU https://m.edsoo.ru/4clabccb
MarHUTHON WHITYKITUU

3 MarsuTtHO€ 10J1€ IPOBOJHUKA C 1 bubmuoreka [IOK
tokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bubmuorexka [JOK
MO/IYJTb https://m.edsoo.ru/26d9c5ha

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAYJb. JIBHKEHUE 3apsSKEHHON 1 bu6muoreka [JOK
YACTHIIBI B OJJHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nose

but6mmoreka [IOK
8 Peruerrie sazas . https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 bubmorexa [IOK

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

1 P
0 CHICHHE a1t https://m.eds00.ru/93617bd9
o | s e e
pp > 11ap https://m.edso00.ru/30ff9608
IUaMardeTUKU
12 i:HO(]:;ZIreHZ];I(/)IiZITsB?[ MMEHCHHUE Bubmmorexa LIOK
PP P https://m.edso0.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pertenuie 3agad mo reme bu6nmorexa LIOK
"MaruauTHoe 1ose" https://m.edsoo0.ru/5b55¢307
14 Pemenne 3amad mo teme bubnunoreka LIOK
"MaruuTtHoe mnoje" https://m.edsoo.ru/41c4ae8a
. SIBnenue BHI?IKTpOMaFHI/ITHOI\/'I Bubmiorexa [IOK
HHHYKHHH; OTOK BexTopa https://m.edsoo.ru/b3efalcl
MarHUTHON WH]TYKITUU
bu6nmorexa LIOK
16 IAC unnyKipm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITMU bubmuoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bu6muoreka [JOK
Toku ®yko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABUKYIIUXCS bubnunorexa LIOK
MIPOBOJTHUKAX https://m.edso00.ru/0235cc02
but6mmoreka [IOK
2 P
0 CHiCHHe sajat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasuiio Jlea https://m.edsoo.ru/bbc22726
22 WNunykruBHocTs. KaTymnika bubmuotexa [JOK
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https://m.edsoo.ru/b3efa0c1
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HHAYKTUBHOCTHU B LCIIU
IIOCTOAHHOI'O TOKa

https://m.edsoo.ru/621eae9d

SBnenune camonnaykiuu. I/1C Bu6mumotexa [JOK

23
CaMOMHIYKIHH https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJISI KaTYIIKH bubnuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE TI0JIE https://m.edsoo.ru/b3c0ad1l

25 Pemrenue 3amau brbmmorexa LIOK

https://m.edso0.ru/88f69d2b
O06o01IeHre ¥ cHCTeMaTH3aIs
26 3HaHHH"I; 1o TeMe ) brbmmorexa LIOK
https://m.eds00.ru/76484025
"DnexTpoauHaMuka"

97 KontponbHas paboTa mo teme bubnnorexa [JOK
"DneKTpoauHaMHKa" https://m.edso0.ru/8ae09h98
Koneb6arenbHas cucrema.

28 CB00OIHBIE KOJIEOAHUS. bubmorexa HOK

https://m.edso0.ru/7c1db385
I"apmonnueckue KonedaHus
Kunematnueckoe u 1MHaMHA4YECKOE
29 OIMCaHNE KOJ‘IC63TG§LHLIX bubnuorexa LIOK
. https://m.edsoo.ru/87ce9498
JIBUKCHHIMA
DHepreTudeckoe onrcanne. BoIBoI
WHAMUYECKOTO OTTMCAHUS
30 fapMOHI/I‘—IeCKI/IX KOJIeOaHHU U3 UX bubmorexa LIOK
https://m.eds00.ru/e3c99692
HEPTEeTHIECKOTO U
KHHEMaTUYECKOTO OMTUCAHMS
. bu6muorexa [IOK
31 AMIIHTY A 1 pasa konebammi https://m.edsoo.ru/7a0c439a
32 [lepuon u yactoTa KoneOaHUM. bu6muotexa [JOK

[Tepron manbix cBOOOIHBIX

https://m.edsoo.ru/e0399319
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KoyieOaHuil MaTEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX
KOJIe0aHU TPY>KUHHOTO MasTHHKA

3aryxaromue KoieOaHusl.

33 BreinyxaeHHbIC KOJIeOaHUSI. bubmorexa HOK
https://m.edso0.ru/72e93d09
Pesonanc
bubmuoreka [{OK

34 Astoxoncbars https://m.edsoo.ru/6add2644

bubmuoreka [{OK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
VYpoxk-koHdepennus "MexaHndeckue
36 K(f)neGaHH;([b BpMy;;IKaJILHHX Bubmmorexa IOK
; https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
O06o001eHre U CHCTEMaTH3aIIHS
37 3HaHHH“1; 10 TeMe "MexaHI/Iquf:KHe bubamorexa LOK
https://m.edsoo.ru/eb84182f
koyieOanus"

38 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnnorexa [JOK
KonebaTenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b

39 aMIUTATY/IBI 3apsia KOHAEHCATOopa C bubmuoreka [{OK
aAMIUTUTYION CHUITBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B bubnmnoreka [JOK
UJeabHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 3JIeKTPOMarHuTHbIE BuGnmorexa LIOK

41 KoJieOaHus1. BeIHYKIeHHbBIE

SJICKTPOMArHuTHBIC KoeOaHus

https://m.edsoo.ru/5e668619
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IlepemenHsbli TOK. Pesucrop u

42 KOHJICHCATOP B IIEIH MIEPEMEHHOTO bubmorexa HOK
https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B €U Bu6muoteka [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6nmoreka [IOK
[IEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh IEPEMEHHOIO TOKA.
45 AMII'IL:'II/ITyI[HoepI/I JeicTByIOIIEe bubmmorexa [IOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH bubmorexa LIOK
https://m.edso00.ru/087506df
47 Pemenue 3agau bubmoreia LIOK
https://m.edso0.ru/al6836a4
WneanbHeblif Tpanchopmatop.
48 IIpousBoacTso, nepenaya u bubmuoreka [IOK
NOTPeOJICHNE DITEKTPUIECKOH https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJOTrH4eCKHe PUCKU TpU
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 KI;/JILTpr;[. I/ICHOJ‘IL30§aHI/I}I ’ Bubmmorexa HOK
. https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3HU
50 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
>1 Pemerme s https://m.edsoo.ru/7cab59f8
52 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [{OK
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3HAHUI MO TEME
"DJIeKTpOMarHuTHEIE KoeOanus "

https://m.edso0.ru/401024a9

Mexannueckue BOJIHBI.

53 XapaKTepUCTUKN MEXaHHUECKUX Bubmmorexa IOK
o https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubmmorexa LIOK
https://m.edso0.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe Bu6moteka [JOK
3arpsI3HCHUE OKPYIKAIOIIECH CpeIbl https://m.edsoo.ru/7380038f
57 Pewenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHuTHBIC BOJHBI.
58 I/IsnyngHe AJIEKTPOMAarHUTHBIX Bubmmorexa IOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMATHUTHBIX BOJIH. bubmuorexa [IOK
CBOIiCTBa AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 351eKTpOMarHUTHHIX BOJIH.
60 [Tpumenenne IC))J'IGKTpOMaFHI/ITHBIX Bubmmorexa IOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMTIIBI PAIHOCBS3U U
61 TeneBuaeHus. Paguomokaius. bubnunorexa LIOK
DIEeKTPOMarHuTHOE 3arpsi3HEHNe https://m.edso0.ru/9f96f18
OKpY>KaroIleu cpeibl
62 KonrtponsHas pabora no teme bubmuoreka [JOK
"Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOJMHEHHOTO bubnuoreka [JOK
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pacnpocTpaHeHus CBeTa

https://m.edso0.ru/f9566406

Pemenne 3aaa4 Ha IPUMEHCHUC

64 3aKOHa MPSIMOJIMHEHHOTO Bubmmorexa IOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue cera. [Lmockoe bubnuorexa [IOK
3epkanio. Ceprueckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
Y OTHOCHUTEIBHBIN MMOKa3aTeb
66 npenomiieHus. [lomHoe BHyTpeHHEe bubmrorexa LIOK
. https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3agau Ha npuMeHEeHUE
67 3aKOHOB OTp)Zl)KeHI/I}II:I MIPEeTOMIICHUS Bubmmorexa IOK
https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcus
68 CBCJ”I[a.ngIO)KHBI:ﬁ COCTi 6em1))ro bubnuorexa LIOK
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubmuoreka [IOK
OTNITHUYECKas CHJIa JINH3BI https://m.edso00.ru/60441359
70 ITocTpoenne n300paskeHHid B IMH3aX bubmuoreka [IOK
U UX CUCTEMaX. Y BEIMUEHUE JTNH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
71 H306pa>1<eH1/211ﬁ nonyqaelxlf)lmx c bubmorexa LIOK
’ https://m.edso0.ru/5a868f09
MIOMOIIIBIO JIMH3
72 ['ma3 xak ontuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensl bu6muotexa [JOK

MNPUMCHUMOCTHU FGOMeTpI/I‘-IeCKOf/'I

https://m.edsoo.ru/cd174a10
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OIITUKH

CKOpOCTI) CBE€Ta U METOJBI €€

bu6nmmoreka [IOK

74
U3MEPEHHUS https://m.edsoo0.ru/f32aab06
bu6nmoreka [IOK
7 Jlucnepena caera https://m.edsoo.ru/lel6ccée
76 WuTepdepennus ceera Bubmmorexa HOK
pOeper https://m.edso0.ru/5fc0c638
. KogepeHTHHe HCTOYHHUKU. Y CIIOBUSI Butnorexa LIOK
HabIIOACHHA MAKCHMyMOB H https://m.edso0.ru/c6416d48
MUHHMYMOB
78 Pemenne 3amau bubmorexa HOK
A https://m.edsoo0.ru/3061de2b
bubmmoteka IIOK
7 Tpumenenne HHTepdepertn https://m.edsoo.ru/668edbc8
bubmmoreka IIOK
80 Jlugpaxins cera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas peméTka. Y cioBue bubmuoteka [IOK
HaOJIIOICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoteka IIOK
2 P
8 clieHie sanat https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Monsipu3anus cBeta https://m.edsoo.ru/e9890fe9
84 PereHIe 3a1a1 bubmuoreka [{OK
CHICHHE 31 https://m.edsoo.ru/c56¢8158
85 CBETOBBIE SIBJIEHUS B IIPUPOIE bubmorexa [IOK
PHPOA https://m.edso0.ru/0b36363d
86 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [{OK

3gagui mo treMe "Ontuka"

https://m.edsoo.ru/8al14748b
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KonrponsHas pabora o teme

bubnunoreka LIOK

87 «OnTtukay https://m.edso0.ru/82315dd4
['panu1ibl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
JIEKTPOMHAMUKY U TIPHHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOM TEOPUU bu6nmoreka LIOK
OTHOCHTEIIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre NpuUMHHOCTH. bubnnorexa [JOK
OTHOCHUTENBHOCTD https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE ITUHBI
01 DHeprusi U UMITYJIbC bubnnorexa [JOK
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBsI3b MacChI ¢ SHEPTHUEH U
92 HMITYJIbCOM peJI;ITI/II;HCTCKOIZ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTHUs MTOKOs
93 PaBHOBecHOE TEIIOBOE H3ITYUCHHE bubmmorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa Buna bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. bubnunorexa LIOK
@DoTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEPIHS 1 HMIYIIEC POTONA https://m.edsoo.ru/7fb307ec
97 doroaddext. OnbiTer A. T bubnmoreka [JOK
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CroneroBa. 3akonsl GoTor(dexTa

https://m.edso0.ru/8c68e5h9

YpaBHeHue DUHIITEHA 115

bubnunorexa LIOK
. "K "
%8 porospdexra. "Kpacnas rparua https://m.edso0.ru/01ef4556
dororddekra
99 HaBnenne cBeta. OnbiTel 11. H. bu6nmoreka [IOK
JleGenena https://m.edso00.ru/64b4f966
100 BoJiHOBEIE CBOMCTBA YaCTHU bubmorexa [IOK
H https://m.edsoo.ru/f59cfcec
o | Bt s o
POIBII P P ’ N https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIllnn I[BI/I)KyIIIeI/ICH qacTHUulbl
102 KopryckynsapHO-BOJIHOBOU AVaIU3M bubmmorexa [IOK
PHyCRyIp Y https://m.edsoo.ru/8ccab62a
Judpakius 37eKTPOHOB Ha bubmmnoreka HOK
103
KpHCTaJlIax https://m.edsoo.ru/30dbal8c
100 | sonponspe, Coommomtnns BuGaorexa LIOK
POMHPE. . o https://m.edso0.ru/65783dec
Heonpeaenénnocrei [ 'elizenbepra
105 Pemenue rpaduyeckux 3anau Bubmmorexa IOK
p a https://m.eds00.ru/e70195bd
106 Peutenue pacuérHbiX 3a1a4 bubmmorexa [IOK
CHICHHE pacte 3l https://m.edsoo.ru/ee9b3182
107 | "Ocamn CT0" "Kepnyomynpio BuGorera LIOK
. T PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTU3M
OHBITBI 110 UCCJICOOBAHUIO CTpOCHI/ISI BI/I 6J‘[I/IOTeKa I_I OK
108 atoma. [ImanerapHast Mojienb aToma

Pezepdopna

https://m.edso0.ru/312b750a
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bubnunoreka LIOK

109 Hocrynatsi bopa https://m.edsoo.ru/404dfa9a
Bunel criektpoB. CriekTp ypoBHEMR Bu6mumotexa [JOK
110
SHEPTUH aToMa BOJIOPOA https://m.edsoo.ru/cf74b11a
111 CrnoHTaHHOE Y BBIHYKJEHHOE bu6nmoreka [IOK
U3JIyueHHE CBeTa https://m.edso0.ru/f945d85c
bubnunoreka LIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizenOepra-MBanenko. 3apsa u Bu6moteka [JOK
MaccoBOE YHCIIO sapa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoakTHBHOCTE
3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa MOHU3H ero
114 W3JTyYEHHUS. Bnnsnflzzo B bubamorexa LOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust
DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cuibl. [ledext maccsl
sapa. JnepHsie peaknun. S nepHbie
115 pleISKTopiI.pHpoé)neMIIjI - bubamoreta LIOK
https://m.edsoo.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJOTUYECKHE aCTIEKThI
Pa3BUTHS AIEPHON SHEPTETUKHU
Meroasl peructpanny u
HCCTIEIOBAHMS DJIEMEHTAPHBIX BuGnmorexa LOK
116 gacTtuil. DyHgameHTanbHbIC

B3aUMOJCUCTBUA. bapnoHbl, ME30HBI
u nentoHsl. [Ipencrasienue o

https://m.edsoo.ru/1ac08a5hb
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CrangaprHoit Mmogenu. Kapk-
TJIIOOHHAS MOJIETIh aPOHOB

®dusuka 3a npenenamu CtannapTHON

Mozenu. TéMHas Marepust U TEMHas

bubnunorexa LIOK

17 sHeprus. EnuncTBo usnueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubnnorexa [JOK
3HaveHNe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMEeHUMOCTB 3aKOHOB (PU3HKH
119 TUTs1 OOBSICHEHHUS TIPUPOIBI bubmuoreka [{OK
KOCMHYECKUX 00BEKTOB. METO b https://m.eds00.ru/39c44028
ACTPOHOMHUYECKHUX HCCIICAOBAHUI
CoBpeMEHHBIC ONITHYECKUE
120 Tenepcxonbl PaaroTENECKOIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3Bé3mH0r0 HeGa. Co3Be3mus,
121 ﬂpKHHe 3B'eI'[3z[m IJIAHETBI, UX " bubmmorexa LIOK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHYKEHUE
Comueunas cucrema. CoHIe.
122 CoHeuHast aKTHBHOCTb. H:[O‘—IHI/IK bubamorexa LIOK
B https://m.edsoo.ru/22748eb4
sHeprun CoJiHIIa U 3BE3]T
3BE3/1bI, UX OCHOBHBIE
123 XapakTepUCTUKHU. [luarpamma bubmuoreka [IOK
"CHEKTPaIbHBIN KJ1ace — https://m.edsoo.ru/42169944
CBETHMOCTB"
124 3Be3/1bI IJIaBHOM bubmuoreka [{OK
IOCIIEA0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BryTtpennee ctpoeHue 3BE3 . bubnuoreka [JOK
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CoBpeMeHHbIE NPECTABIECHUS O
MIPOMCXOXKACHUH M SBOJIIOIHH
CouHiia 1 38631. DTallkl )KU3HA
3BE3]T

https://m.edso0.ru/d09da494

Muneunsiii [lyte — Hama 'anakTuka.

126 Tunsl ranakTuk. YEpHbIE ABIPHI B Bubmmorexa IOK
https://m.edsoo.ru/7cd10a0a
SJIpax rajJakTUK
Bcenennas. Paciunpenne
127 Bcenennoii. 3akon Xa66mna. Teopus bubmmoreka [JOK
Bosnbioro B3peiBa. PenmukToBoe https://m.edsoo.ru/3dbdf0d2
W3JIy4CHUE
128 MacmrabHas cTpykTypa Beenennoii. bubnuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpobieMbl bubnnorexa [JOK
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
OU3NYECKUN TPAKTHUKYM I10 TEME
130 "I/ICCJ'IGI[OBaHI/IIe) Marmﬁf{oro 1OJIS bubmmorexa [OK
| https://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHUTOB
131 du3nyeckuil NpakTUKyM IO TeMe bubmmnoreka HOK
"U3mepenue cuibl Ammepa” https://m.edsoo.ru/fcae91e9
Pu3NYECKUl IPAKTUKYM 110 TEME
132 "UccnemoBanue sIBIEHUS https://m.edsoo0.ru/c36658da
3JEKTPOMArHUTHOM UHAYKIUU"
DU3NYECKUN TPAKTUKYM I10 TEME
133 "HCCJ’ICI{OB&HI/IZ SIBJICH}I]/IIE bubmorexa HOK
https://m.edsoo.ru/b8fb6391
CaMOMHAYKIIUHU
134 OU3NYECKUN TPAKTUKYM I10 TEME bubnuorexa [JOK

"U3mepenune neprojia CBOOOTHBIX

https://m.edsoo.ru/5d159d35
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KOJICOaHUN HUTSHOTO U MPY>XUHHOTO
MAasITHUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME

bubnunoreka LIOK

135 "TIpeo6
PEODPASOBATIIE aHeI,),mH ’ https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
DU3NYECKUI TPAKTUKYM I10 TEME
HI/I
p | e ety
pes Hoered https://m.eds00.ru/89dc2d90
COEAMHEHHBIE KOHJICHCATOP,
KaTyILIKy U pe3uctop"”
o .
137 "Hayscnme napaverpon smywono BuGorexa LIOK
i " pavietp e https://m.edso0.ru/b100661a
BOJIHBI
o .
P . https://m.edsoo0.ru/42569eal
IIPEIOMIIEHUS CTEKIIA
@ .
139 "Waepene foxyeroro paccronms Eumiorera LIOK
P Y . P https://m.edsoo.ru/b879fb3f
paccenBaroOIINX JIMH3
Pu3NYeCKUil NPAKTUKYM IO TEME
"Habmonenue nudpakuuu, bu6muoreka [JOK
140
uHTEp(EpEHIMH 1 MOJSIPU3ALUN https://m.edsoo.ru/8b7ac737
cBeTa"
Pu3NYeCKUil NPAKTUKYM IO TEME
UO
IpeJe/IeHNe UMITYIbCA U SJHEPTUU BuGnmorexa LIOK
141 PENATUBUCTCKUX YacTUIl (110

(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YacTHUIl B MArHUTHOM mioJie)"

https://m.eds00.ru/63756¢47



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBE HMCCJIEJOBAHUS
dhoTodrddexra"

bu6nmoreka [IOK
https://m.edso0.ru/eb916f82

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pekeHHOTO aTOMapPHOTO
BOZOPOJIa U U3MEPEHUE TTOCTOSIHHOU
PunGepra"

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue panoakTUBHOTO
(doHa ¢ uCIOIB30BaHNEM
nozumetpa' \

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

146

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH IS OTIPEAEIICHUS
MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoixymapus u
SIpKHUE 3BE3bI"

O06001IeHre U CUCTEMATU3 A
3HaHuil. Posib GU3UKK 1 acCTpOHOMUH
B 9KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJioBeKa

bu6nunorexa [IOK
https://m.edso0.ru/1072021e

bubmuoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O0001IeHYE ¥ cCUCTEMAaTU3 AU

bubnunorexa LIOK
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3Hanuil. Posb u MecTo ¢pusuku u
aCTPOHOMHH B COBPEMEHHOMN
HayYHOU KapTHHE MHUpPa

https://m.edso0.ru/18f19f7¢c

O0001IeHYE ¥ cCUCTEMATU3 AU

3HaHuil. Pone ¢pusnueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nuecKoil KapTHHE MUpA, MECTO

bubmuoreka [{OK

148 (bu3n4IeCKOil KapTHHBI MHpPa B https://m.edsoo.ru/e7d400f4
00I1IeM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE
149 O00011IeHIE U CUCTEMATHU3AIUS bu6nmoreka LIOK
3HaHuii 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CUCTEMATU3 A bubmuoreka [IOK
3HaHM 10 TeMe "/IluHamuka" https://m.edsoo.ru/2dfbafcs
O06001IeHNe U CUCTEMATU3 AT
152 3HaHHHI; o TeMe "CraTnka Tlliepﬂoro bubmorexa HOK
" https://m.edsoo.ru/3ccad82e
Teaa
O06o001eHre U CHCTEMAaTH3aIIHs
153 3HaHI/IHI7JI; 1o Teme "3aKOHBI ) bubnmorexa LOK
| https://m.edsoo.ru/32a4d1a0
COXpaHCHHS B MEXaHHKE
O06o001meHre U CHCTEMAaTH3aIIH
3HaHu# 1Mo Teme "OCHOBBI but6mmoreka [IOK
154 .
MOJICKYJIIPHO-KHUHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
155 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [{OK
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3HaHUM 110 TeMe "TepMoauHaMUKa.

TemnoBble MaTUHEL"

https://m.edso0.ru/c63f7c10

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUU 10 TeMe "ArperaTHble

bubnunorexa LIOK

156
cocTosiHus BeuiecTsa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUIECKOE bubmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
1oJIE
000
158 | cumont soacus Toommmndh BuGamotexa LOK
. https://m.edso0.ru/71453ee6
ANEKTPUUYCCKUI TOK
- O606HvleHI/Ie u CI/f'(’:l:FeMaTI/I?»aI_[I/I}I BuGmiorexa LIOK
HAaHWH [0 TEM KU B PA3IMYHBIX
> " O TeMe 10 bas https://m.edso00.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHul 1o teme "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
00600
" " https://m.edsoo.ru/053e2248
DJIEKTPOMArHuTHAsI MHYKIIHS
> © " eme e eeie https://m.edsoo.ru/d6310bfd
KoJe0anus
O00011IeHE U CUCTEMATH3AIUA
163 3HAHUH 110 TEME buGnnorexa [IOK
" " https://m.edsoo.ru/5e2bb83d
DJEeKTPOMAarHUTHBIC KOJICOaHUS
164 O06o001meHNe U CHCTEMAaTH3aIIHS but6mmoreka [IOK

3HaHuH 1Mo TeMe "MexaHudecKkue U

https://m.edsoo.ru/96a7a2dd
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3J€KTPOMAarHUTHBIEC BOITHBI"

165 O06001IcHNEe U CHCTEMATH3ALIHS 1 bu6nmmoreka [IOK
3Hanuil mo reme "OnrTuka" https://m.edsoo.ru/52ad1603
166 O000111eHrE U CUCTEMATU3ALMS 1 bu6nmoreka [IOK
3Hanuii 1o reme "Ocunoser CTO" https://m.edsoo.ru/5bec1c65
O060011IeHNEe U CUCTEMATU3 AL
167 3HaHI/IHI; 10 TeMe "KOpHyCKy.TL;IpHO- 1 Bubmmorexa IOK
. " https://m.edsoo.ru/f7¢59d38
BOJIHOBOH JTyaJTu3M
168 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubnuorexa [JOK
3Hanuil o reMe "dusnka aroma" https://m.edsoo.ru/1f511654
00O0IIIeHNe U CUCTeMaTU3aIUs
169 g{aHI/IHI; o TeMe "duzuka aTL:)MHoro 1 bubmmorexa LIOK
\ https://m.edso0.ru/905c5ce0
S7Ipa U AIEMEHTAPHBIX YACTHI]
O06o001eHre U CHCTEMaTH3aIIHS
170 3HaHI/IHI; 110 TEME "9J‘ICMCHTLIH 1 bubmmorexa LIOK
https://m.edsoo.ru/2bffb94c
actpouzuxu"
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJ/IbTATBlI 0CBOCHUS OCHOBHOI1
06p330BaTeJ'IbHOI71 NnporpaMmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

10.1

JleMOHCTpHpOBaTh Ha IpUMeEpax pojib U MecTO (PU3MKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH

10.2

Y4YuThIBaTh TpaHUIBl TMPUMEHEHUSI HW3YYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEPIUAJIbHAs CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE
TEJIO, UACAJBbHBINA Ia3; MOAEIN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX TEI,
TOYCUYHBIN AICKTPUICCKHUH 3aps]l — MPH pElICHUH (HU3UYECKHUX 3a71a4

10.3

PacniozHaBath (pu3nueckue sBiI€HUs (MIPOLECCHl) U OOBACHATh UX HA OCHOBE
3aKOHOB ~ MEXaHUKH, MOJEKYJIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUSA
BEUIeCTBA M  JJIEKTPOJAMHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBW)KEHHE, CBOOOJAHOE NAJACHUE Tel, JBUKEHHE 110
OKPY)KHOCTH, HHEpIHs, B3auMojeiicTBue Tei; Auddy3us, OpOyHOBCKOE
JIBIDKEHHUE, CTPOCHUE KUIKOCTEH U TBEPHABIX TeJl, U3MEHEHHE O0BhEMa Tem
OpU HarpeBaHMM (OXJIAXJIEHUM), TEIUIOBOE pPaBHOBECHE, HCIapeHHe,
KOHJCHCALlMs, TUIABICHUE, KPUCTAJUIM3ALMs, KAIIEHNE, BIAXXKHOCTh BO3/1yXa,
NIOBBILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b
MEXIy MapaMeTpaMU COCTOSHUS Ta3a B M30IpOLEccax; JIEKTpU3ALHUs Tell,
B3aUMOJICVCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, HCIIOIb3YA (I)I/I3I/ILIGCKI/I€ BCJIIMYHHBEI:
KOOpAuHarTa, IyTh, MEPpEeMCIICHUC, CKOPOCTh, YCKOPCHUC, MacCa TCJla, CHUJIA,
HUMITYJIBC TCIa, KHHCTHYCCKasA OHEpIu:, HNOTCHOHAaJIbHaA SHEpru-,
MEXaHHUYCCKas pa60Ta, MCXaHUYCCKass MOIMHOCTD; ITPU OIMMCAHHUU NIPABUJIBHO
TPAKTOBATH q)HSI/IIIGCKI/II\/JI CMBICJI UCIIOJB3YEMBIX BCJIIMYUH, UX 0003HaYCHUS U
CANHUIBI, HaAXOAUThb (1)0pMan:I, CBA3BIBAIOIUEC OAaHHYIO (1)I/I3I/I‘-IGCKYI-O
BCJIIMYHHY C APYTUMU BCINYNHAMU

10.5

OnuceiBaTh HM3y4eHHBIC TEIJIOBBIE CBOMCTBA TN M TEIJIOBBIC SBICHUS,
HCIIOJIb3YyA (1)I/ISI/I‘ICCKI/IG BCJIMYHWHBI: JAaBJICHUC rasa, TCMIICpaTypa, CpCAHIAA
KHHCETHUYCCKada OHEPTHUA Xa0THU4YECKOI'O JABHUXXCHUS MOJICKYII,
CpCOAHCKBaApAaTHYHAsA CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHSIA
sHeprusi, pabora raza, KOIPOUIIMEHT TMOJIE3HOTO JACHCTBUS TEIJIOBOTO
JIBUTATENS; TPU OMHCAHUM MPABUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BETMYHMH, UX 0003HAYCHUS U €TUHUIIBI, HAXOIUTh POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DM3HUECKYIO BETHUUHY C APYTUMHU BEJTMYUHAM

10.6

OnucelBaTh  M3yYEHHBIE  DJIEKTPUYECKHME  CBOMCTBA  BelIeCTBA U
AIIEKTPUUYECKUE SIBJICHUS (TIPOLECCHI), UCHOJb3Ys (U3UYECKUE BEITUYHHBI:
JNIEKTPUYECKUN  3apsill, DIEKTPUYECKOE TII0JIe, HANpPsKEHHOCTh IO,




MOTEHIMAJ, Pa3HOCTh MOTEHIMAIOB; IPU OMUCAHUU MPABUIBHO TPaKTOBAThH
bu3nyecKuil CMBICT UCHOIB3YEMbIX BEIMYWH, UX 0003HAUEHUS U €AMHMIIBI;
yKa3bIiBaTh (OPMYIbI, CBS3bIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JIPYTMMH BETUUMHAMU

10.7

AHATM3UPOBATh (PU3UUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Yysl (U3HUECKUE
3aKOHBI M TPUHIMIIBL 3aKOH BcemupHoro Tsarotrenus, |, Il u Il 3axkonbI
HeloTOHa, 3aKOH COXpaHCHHUS MEXaHHMYECKOH SHEPruH, 3aKOH COXpPaHCHUS
UMIyJIbCa, TPHUHLOUN  CYNEPHO3UIMH  CHJI, TPHHIMII  PaBHOMPABHUS
WHEPIHUATIBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHHSI BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CpPEAHEH KHWHETUYECKON
SHEPrUM TEIUIOBOTO JBMKEHMSI MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypou,
MEPBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHsI JIEKTPUIECKOTO 3apsia,
3akoH KynoHa; mpu 3TOM pa3nuyarh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0
MaTeMaTHYECKOEe  BBIpaXCHHWE W YCJIOBHS  (TpaHMIBI,  00JIacTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHLUMIIBI JEMCTBUS MalllMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS  HMX  0€30I1acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON KU3HU

10.9

BrimonssaTe SKCIICPUMCHTBI IIO0 HCCICAOBAHHUIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUU U
MponecCcoB C MCIOJIb30BAHUEM NPSAMBIX 1 KOCBCHHBIX H3M€p€HHfI; IIpu 3TOM
dbopmynupoBarh npobiemMy (3amady) U THNOTE3Y y4eOHOTO SKCIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHHMSI, IIPOBOJAUTE OMBIT U
(bopMyITHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh MpsIMbIE © KOCBEHHBIE H3MEPEHHs (PU3HMUECKUX BEITHUNH; TIPH
9TOM BbBIOMpaTh ONTUMAJBHBIA CHOCOO HW3MEPEHHs] U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUIN

10.11

HccnenoBaTh  3aBUCUMOCTH ~ MEXIY  (PU3MYECKUMH  BEIMUYMHAMHU  C
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHM; TP O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh  PE3yJbTAaThl  TOJYYEHHOW  3aBUCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJE TAOMUIl U TpaduKOB, JelaTh BBIBOJBI II0
pe3ynbTaTam UCCIEI0BaHUS

10.12

CoOmroaTe paBuiia 0€30MacHOro TPyAa MPU MPOBEACHUHN HCCIICIOBAHUN B
paMKax y4eOHOTO IKCIEpUMEHTa, YIeOHO-MCCIIeI0BaTEeIbCKONW M MPOSKTHON
JESTEIIBHOCTH  C  HCIOJIb30BAHWEM  W3MEPHUTEIBHBIX  YCTPOWCTB  H
1ab0paTopHOTro 000pyIOBaAHUS

10.13

Pemates pacuérHple 3amauM C SIBHO 3aJaHHOM (PU3WYECKONW MOJEIBIO,
I/ICHOJ'II)SYSI (bHSH‘IeCKI/Ie 3aKOHBbI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a YCJ'IOBI/IH
3agadyu BI)I6I/IpaTI) (1)I/ISI/I‘IGCKYIO MOICJb, BBIJACIIATH @Hanecxne BCJIMYUHBI 1
bopMyIbl, HEOOXOAUMBIE JIJIS €€ PEIICHUS, TPOBOAUTH PACUETHI M OIEHUBATH
PEATbHOCTb MOTYYSHHOTO 3HAYSHHS (PU3NIECKON BETUUIUHBI

10.14

PemaTe kauecTBEeHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HETIPOTUBOPEUUBYIO
IETIOYKY PACCYXKACHUHN C OMOPOM Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H




busnueckue BICHUS

10.15

Hcnonp3oBaTh  IpU  pelIEHMM  Y4eOHBIX  33Jad  COBpPEMEHHbBIE
UHPOPMALIMOHHbIE  TEXHOJOTMHM  JUII  TIOMCKA,  CTPYKTYPHUPOBaHUS,
UHTEPIIpETAllMM U TPEACTABICHUS y4yeOHOW U  HaydyHO-NOIYJpHOU
uHpOpMaLlMK, TOJYYCHHOW U3 pa3IMYHBIX HMCTOYHUKOB;, KPHUTHYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(OpMaIUIo

10.16

[TpuBOANTE TpUMEPHI BKIIAJAa POCCHICKHUX M 3apyOeKHBIX yYEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, 0OBSICHEHHE MPOIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnoap3oBaTh TCOPCTUYCCKHUEC 3HAHUSA I10 (1)I/I3I/IKG B HOBCGI[HGBHOﬁ KHU3HU
s obecrieueHus: 0e30MacHOCTH TpU  oOpamieHuH C OpudopamMu U
TEXHUYECKMMHU YCTPOMCTBAMHM, JUIS COXPAHEHHS 3I0POBbsI U COOJIOJCHUS
HOPM 9KOJIOTHYECKOTO OBEJICHUS B OKPYKaroLIel cpeze

10.18

PabGorate B rpynme C BBIIOJHEHUEM pa3IMYHbIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIIBI, PAIIHOHAIBHO PACIPEENATh OOSI3aHHOCTH M
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, AaJEeKBaTHO
OLICHMBATh BKJIAQJ KaKIOTO M3 YYaCTHUKOB TIPYNIIBI B  PEIICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero o001ero od0pasoBaHus
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JleMoHCTpHpOBaTh Ha MpUMEpax posib U MECTO (PU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOI Hay4HOU KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHI, B TPAKTUYECKOW JEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThBaTh TpaHUIbl NPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJeINeH:
TOYEUHBIN DJJIEKTPUYECKUN 3apsl, sACpHas MOJIEIb AaToMa, HYKJIOHHAas
MO/IeJIb aTOMHOT'0 Si/ipa MPH pelieHNH PU3NIeCcKHUX 3a1a4

11.3

Pacnio3naBath ¢Qusnueckue siBiIeHUs (IIPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  JJIEKTPOAMHAMHUKM W  KBAaHTOBOM  (DU3HMKHU:  3JEKTpUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHMUTOB, AJIEKTPOMAarHUTHAs WHAYKIUS, JeicTBHE
MarHUTHOTO TOJs Ha TPOBOJHMK C TOKOM M JIBWXKYIIMHCS 3apsl,
AJIEKTPOMAarHUTHbBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEeHUE
CBETa, OTpak€HWe, IMpelioMJIeHne, UHTepdepeHuus, audpakuus u
MoJiipu3alusi CBeTa, JAHCIEpPCHs CBeTa, (POTOAIEKTPUUECKU dPdeKT
(dpotorddexT), cBeTOBOE NaBIEHWE, BOSHMKHOBEHHE JIMHEMYATOTO CIIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAs M UCKYCCTBEHHAs! PaJHOAKTUBHOCTh

11.4

OnuceBaTh HN3YUCHHBIC CBOMCTBA BE€IICCTBaA (BHeKTpI/I‘—IeCKI/Ie, MarHuTHBIC,




ONTUYECKUE, DJIEKTPUYECKYI0 MPOBOAMMOCTb  PA3NUYHBIX Cpel) W
AIIEKTPOMArHUTHBIE  SBJICHHsS  (IIPOLECCHI),  UCIONB3YysAd  (u3NUecKue
BEJIMUMHBI: AJIEKTPUUYECKUHN 3apsll, Cujla TOKA, AJIEKTPUUYECKOe HampsKeHHe,
AIIEKTPUYECKOE COMPOTUBIIEHHUE, pa3HOCTh noTeHuanos, J/1C, pabora Toka,
MHAYKIHS MarHUTHOTO MOJs, cuja Amriepa, cuia JlopeHia, HHAYKTUBHOCTh
KaTYILKH, S3HEPTHsI DJIEKTPUYECKOI0 M MarHUTHOTO IOJIEH, IEPUOJ] U YacTOTa
KoyiebaHuii B KoyebaTelnbHOM KOHTYpE, 3apsij M CHila TOKa B Ipolecce
TFapMOHUYECKHUX DJICKTPOMArHUTHBIX KojieObaHuil, (oKycHOe paccTosiHHE U
ONTUYECKAasl CHJIA JIMH3bI; IPH OMUCAHUY TPABUIIBHO TPAKTOBATh (PH3UUECKUI
CMBICJT HCIIOJIb3YEMbIX BEJIUYUH, UX O003HAUECHUS U EIUHMIIBI; YKa3bIBaTh
dbopMyIibl, CBSA3BIBAIONINE JaHHYIO (PU3UYECKYI0 BEIHYMHY C JIPYTUMU
BEJIMYUHAMU
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OnucelBaTh M3y4EHHBbIE KBAaHTOBBIE SIBJICHUS W IPOLECCHl, HCHOJB3YS
¢du3nyeckre BEIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acTOTa CBETAa, SHEPTus U MMITYJbC (OTOHA, MEPUO/]] MOIypacnaia, SHeprus
CBSI3M AaTOMHBIX S€p; IPU ONKUCAHUM INPABHIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI HMCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs M €IUHMIIbI, YKa3bIBaTh
(GopMyJibl, CBSA3BIBAIOLINE JIAHHYIO (PU3UYECKYI0 BEIMYMHY C JIPYrUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUHUHBI

11.6

AHanu3upoBath (PU3NYECKHUE MPOLECCHl U SIBJICHUS, HCIOIb3Ys (HU3NUECKUe
3aKOHBl M NpUHUUINBL 3akoH OMa, 3aKkOHBI IIOCIENOBAaTENBHOIO U
NapaJyIeJIbHOTO COEMHEHMs IPOBOJHUKOB, 3aKoH Jxoynsa — JleHua, 3akoH
AIIEKTPOMAarHUTHOW MHJIYKIMHM, 3aKOH MPSIMOJUMHENHOI0 paciupoCTpaHEHUs
CBETa, 3aKOHBbl OTPA)KEHUS CBETAa, 3aKOHBI MPEJIIOMIICHUS CBETA, YpaBHEHUE
OiiHmreitHa g QoTodddexTa, 3aKOH COXpAHEHUS DHEPrHM, 3aKOH
COXPaHEHMsI MMITyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOIO 3apsijia, 3aKOH
COXpaHEHMsI MacCOBOIO YMCIA, NMOCTynaTsl bopa, 3aKOH paguoaKTHBHOIO
pacraza; mpU 3TOM pa3IUyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKO€e BbIpaXKEHUE U YCI0BUS (TPaHHULIbl, 00JIaCTH) IPUMEHUMOCTH

11.7

OHpeI[CJ'ISITI) HaIlrpaBJICHUEC BCKTOpa HHAYKIIUA MAar"gsmMTHOI'O 1OJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CUJIbI HopeHua

11.8

Crpouth M ONHUCHIBaTh HM300pa)keHHE, CO3aBAEMOE IIJIOCKUM 3€pKajoM,
TOHKOW JIMH301

11.9

BBIOMHATE 3KCHEPUMEHTHI IO HCCIAEAOBAaHUIO (DHU3MYECKUX SBICHHHA U
IIPOIIECCOB C MCIOJB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUI; TIPH ITOM
dbopmynupoBath TpodiemMy (3adady) W THUMOTE3y y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHHMSI, TPOBOJIHUTD OIBIT U
(bopMyIUPOBATH BBIBOIBI

11.10

Ocy1ecTBISITh NpSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH; TPU
3TOM BbIOMpaTh ONTUMAJIBHBI CIOCO0 M3MEpPEHHs] U  HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEW N3MEPEHUI

11.11

HccinenoBaTh 3aBUCHMOCTH (I)I/I3I/I‘-ICCKI/IX BCIIMYHMH C HCIIOJBb30BaHUEM




OPSAMBIX W3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yibTaThl MOIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE TaOIHULL
U rpauKoB, 1e1aTh BBIBOABI 110 pe3yIbTaTaM HCCIeI0BaHUs

11.12

Cobmronate mpaBuia 6€30MacHOrO TPyAa IpY MPOBEICHUHM HCCIECIOBAHUN B
paMKax yueOHOIro IKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATEIBLCKON M MPOCKTHOM
JEATEIIFHOCTH  C  WCIIOJIb30BAHMEM  HM3MEPHTENIBHBIX  YCTPOHCTB U
J1a00paTOPHOTO 00OPYIOBAHMS

11.13

Pemate pacuérHple 3amaud C SBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPUHIMIIBI; HA OCHOBC aHa/JIM3a YCJIOBHA
3aJjauu BHIOMPATh (U3UUECKYIO MOJIEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U
(bopMyIbl, HEOOXOJUMBbIE JUIs €€ PEeLeHHs, TPOBOIUTH Pacu€Thl U OLIEHUBATh
PEaTbHOCTh MOJIyYEHHOTO 3HAUeHUs (PU3NMUECKON BEITUYMHbI

11.14

PemiaTte xauecTBEHHBIE 3ala4yu: BBICTpAauBaThb JIOTUYCCKU HCTIPOTUBOPCUUBYIO
LCIIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U
(1)I/ISI/I‘ICCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe  mpW  pemieHMH  Y4eOHBIX ~ 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE  TEXHOJIOTMM  JUIsl  TIOMCKa,  CTPYKTYypUPOBAHUS,
UHTEpOpeTallud W NPEACTaBICHUS y4eOHOM M Hay4yHO-IOMYJIAPHOM
uHpOpMaLlMY, TMOJYYEHHOH W3 pPAa3IMYHbIX MCTOYHUKOB; KPUTHUECKHU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

11.16

OOBSACHATh TNPUHIMNBI JEHCTBUS MalIUMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3ziauyaTh YCJIOBUS MX O€30MaCHOrO HCIOJIb30BaHUS B
[IOBCEHEBHOM KU3HU

11.17

[TpuBOIMTE IpUMEPHI BKJIAJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, B OOBICHEHHE NPOLECCOB OKPYXKAIOUIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpEeTUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
uist  obecriedeHust 0€30MacHOCTH MpH  OOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3I0POBBS M COOIIOACHUS
HOPM 5KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpynme ¢ BBINOJIHEHHMEM PA3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBaTh pabOTy IPyMIbl, PALMOHAIBHO PACHpENesTh 00S3aHHOCTU U
IJIAHUPOBATh JACATEIBHOCTh B HECTAaHAAPTHBIX CHUTYallUsX, aJeKBaTHO
OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHHKOB TIPYyNNbl B  PEIICHHE
paccMaTpuBaeMoi poOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon
pas3jiena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunpie MeToapl NmO3HAHUSA
OKpyXKaroumero Mupa. Poib 3KCnepuMeHTa W TEOPUU B
MPOILIECCE MMO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (U3MYECKUX SBIEHUH M  IPOLECCOB.
Hayunsle rumnores3sl. @Pusnyeckue 3aKOHbI M TEOPHH.
['paHuIIbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMI
coorBercTBUs. Poib 1 Mecto (Qus3uku B (hopMupoBaHHH
COBPEMEHHOM HAy4YyHOM KapTUHBI MHpA, B IPAKTUYECKOU
JEATEIIBHOCTH JIIO e

2.1

MEXAHUKA
KMHEMATHKA

2.11

Mexanngeckoe JIBUKEHUE. OTHOCHUTENBHOCTh
MexaHuuyeckoro aBrxkenus. Cucrema orcuéra. Tpaekropus

2.12

2.1.3

2.14

[Tepemenienue, ckopocTh (CpeiHss CKOPOCTb, MTHOBEHHas
CKOPOCTh) M YCKOPEHHE MaTEepUAIbHON TOUKH, UX POEKIIUU
Ha ocu cucreMbl koopauHat. CioxeHHe NepeMelleHuil u
CJIO’KEHHE CKOPOCTEMN

PaBHOMEpHOE U paBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE
nerkeHue. ['paduku 3aBUCUMOCTH KOOpIHMHAT, CKOPOCTH,
YCKOpEHHS, IyTH U MEPEMENICHUS MaTEPUaIbHOW TOYKH OT
BpPEMEHU

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

KpuBonuHeliHoe  nBW>KeHHME. PaBHOMEpHOE  JBH)KECHHE
MaTepUaAIbHON TOYKHU IO OKPYKHOCTH. YTIIOBas CKOPOCTb,
JIMHENHas CKOpOCTb. ITepuon u 4acToTa.
LleHTpOCTpEMHUTENILHOE YCKOPEHUE

2.1.6

2.1.7

Texuudueckue YCTPOMCTBA: CITUOMETD, JIBYKCHHE
CHApAJIOB, LICMTHBIE U PEMEHHBIE NTepelavn

[TpakTuyeckue paboThl. MI3MepeHre MTHOBEHHOW CKOPOCTH.
Hccnenosanue COOTHOULICHUS MEXKIY IIyTSIMU,
IIPOMJIEHHBIMUA  TEJIOM 3a IIOCJIEIOBAaTEIbHBIE paBHbIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOW HYJII0. M3ydeHne NBUKEHUS
HiapuKa B BSI3KOW JKMIKOCTH. V3yueHne IBH)KEHHs Tela,
OpOLIEHHOTO TOPU3OHTAIBHO

2.2

JNHAMUKA




2.3

[Ipuamun orHocurenbHOocTH [anmunes. IlepBwlid  3aK0OH

2.21 Herorona. MHepiyanbHbIe CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil
Btopoii 3akon HplooToHa mjisi MarepuaqbHOM TOYKH B
2.2.3 uHeprmanpHoil cucreMe ortcuéra (MCO). Tperuii 3akoH
HeroToHa 17151 MaTepuanbHbIX TOYEK
294 3akoH BcemupHOro tiaroreHus. Cuna Tskectu. IlepBas
o KOCMMYECKas CKOPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsI CKOJbXKECHUS U
2.2.6 cuna TpeHus nokosa. Koaddumuent tpenus. Cuia
COIIPOTHUBIIEHUS NIPH JIBUKEHUU Te€Ja B XKUJIKOCTU HJIU rase
997 [ToctynaTensHOE W BpalaTesIbHOE IBM)KEHHE aOCOIIOTHO
o TBEPAOTO Tena
908 MOMEHT CHIIBI OTHOCUTEIBHO OCH BparieHus. [11edo cubl.
o VenoBust pagHoBecus TBEpIOro Tena B UCO
999 TexHuueckue  yCTpOWCTBA:  MOALUMIIHUKM,  JIBUXKEHUE
o VCKYCCTBEHHBIX CITyTHHKOB
[Ipaktuyeckue padoTsl. V3ydeHue ABrkeHHs Opycka IO
HAKJIOHHOW IUIOCKOCTH TOJI JHCTBUEM HECKOJBKUX CHIL.
2910 HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOLIUX
o B AedopMupyeMoil NpyXKuHE U PE3MHOBOM oOpasue, OT
BeNMYMHBI uX jAedopmanuu. MccinenoBanue —ycinoBui
paBHOBECHsI TBEPJIOTO TeJa, UMEIOLIET0 OCh BpallleHUs
3AKOHbI COXPAHEHN S B MEXAHUKE
931 HNmnynbe MaTepualbHOM TOYKHM, CHUCTEMbI MaTepUalbHBIX
h To4eK. VIMITy/IbC CHITBI M H3MEHEHHE UMITYJIbCa Tella
939 3akoH coxpaHeHnuss wummyinsca B HMCO. PeaktuBHOE
o JIBUKECHHE
2.3.3 Pabora cuiibl
2.34 MOIIHOCTD CHIIBI
935 Kunerndeckass sHeprus MarepuanbHOM TOYKH. Teopemao
o KHHETHYECKON SHEPTHU
ITorenumanpHas sHeprus. IloTeHIManbHas dHEPIUs ypyro
2.3.6 nehopMUpOBaHHON TMpyXuHbL. [loTeHnmanbHas >HEpPrus
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[ToreHnuanbHbIe U HETIOTEHIIMAIBHBIE CUJIB. CBsSI3b pabOTHI
937 HEMOTEHIUANBHBIX CHJI C M3MEHEHHEM MeXaHHYEeCKOU
o SHEPTUM CHCTEMBI TeJ. 3aKOH COXPAHEHWS MEXaHHYECKOM
SHEPTHUA
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS




TexHHUeCcKrue YCTpPOMCTBA: JBHKEHHE PAKET, BOJOMET,

2.3.9

KOTIep, PYKUHHBII MMUCTOJIET

[IpakTudyeckue paboOThl. V3ydeHue CBSI3U CKOPOCTEH Tel
2.3.10 npu Heynpyrom yaape. MccienoBanue cBs3u pabOTHI CHUIIBI

C I3MCHEHHEM MEXaHHYECKOM OHCPIuu TCjia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

3.2

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.11

3.1.2

OCHOBHBIE  TIOJIOKCHHS ~ MOJICKYJIIPHO-KHHETHYECKOM
teopun. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep
JBYDKEHUS M B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA

Mopenu cTpoeHusi ra3oB, KUIKOCTEH M TBEPIABIX Tel H
00BSCHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJENei

3.13

Macca wmosekyn. KommuectBo BemectBa. I[locTosiHHas
ABoraapo

3.14

3.15

TemmoBoe paBHOBecue. Temmeparypa W €€ H3MEpPEHHUE.
IIxana remneparyp Llenbcus

Moaenb nacajJbHOI'O rasa. OcHOBHOE YpaBHCHUEC
MOHCKYHﬂpHO-KHHCTH‘IeCKOﬁ TCOPHUU NACATIBHOI'O I'a3a

3.1.6

AOcomoTHass ~ Temmeparypa — Kak ~ Mepa  CpeIHei
KMHETUYECKOW PHEPTUU TEIJIOBOTO JABMKEHUS YACTHIl rasa.
[[Ixana remneparyp KenbBuHa

3.1.7

3.1.8

VpaBuenue Knaneiipona — Menneneesa. 3akon Jlanbrona

['azoBble 3akoHBI. l30mpomecchl B HIEaTbHOM Ta3e C
MOCTOSIHHBIM KOJINYECTBOM BEIIECTBA: M30TE€PMa, M30X0pa,
u3obapa

3.1.9

TexHU4eCcKre yCTPOICTBA: TEPMOMETP, OapOMETP

3.1.10

[TpakTnyeckue pabotel. M3mepenume wmacchl BO3AyXa B
KJIaCCHOM KoMHate. MccimenoBaHue 3aBUCHMOCTH MEXIY
napaMeTpaMH COCTOSIHHSL Pa3peKEHHOr0 ra3a

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonnHamuueckass cucTeMa. BHYTpeHHss1  DHEprus
TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS

3.2.2

3.2.3

KonnyectBo Temnotrel M pabGota. BHyTpeHHssT »Heprus
0JIHOATOMHOT'O UJI€ATILHOIO Ta3a

Buael Tenmonepenaud: TEIUIONPOBOAHOCTb, KOHBEKLHS,
n3nyyeHue. Tenno€MKOCTh Tena. Y elbHas TEIUIOEMKOCTD
BellecTBa. Pacu€r KonmyecTsa TEIIOTHI IIPU TEILIONEpeaaye

3.24

IlepBbIii 3akOH TepMOAMHAMUKHU. [IprMeHeHHe mepBoro
3aKOHa TEpPMOJAMHAMUKH K u3ompoueccam. ['paduueckas
UHTepHpeTanus paboThl ra3a

3.25

TermoBble MamuHbl. [IpUHIUIIBI  TEWCTBUS  TEIJIOBBIX




mammH. [IpeoOpa3oBaHust SHEPTUU B TEIUIOBBIX MaIIHHAX.
Koadpdumuent mnonesnoro nerictBus (manee — KIIM)
temioBoi mamuHbl. [{ukin Kapuo u ero KII1/]

Bropoii 3akoH TepmoanHamMuKi. HeoOpaTuMOCTh PoLIeccoB

3.2.6 B mpupoxae. TemioBble JBUTraTend. OKOJIOTMUECKHE
POOJIEMBI TETITIOIHEPTeTUKH

397 TexHuueckue  ycTpoilcTBa:  ABUTaTeldb  BHYTPEHHETO

o cropanus, OBITOBOM XOJIOAUIBHUK, KOHIUIMOHED

3928 [IpakTnueckue paboTHI. H3zmepenue yAEeIbHON

o TEIIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHAeHcanus. VcnapeHue U KUIEHHE.

3.3.1 VYaenebHas  TemjaoTra  MmapooOpazoBaHUs.  3aBUCUMOCTH
TEMIIepaTypbl KUIIEHUS OT JIaBICHUS
332 AOcomoTHasT M OTHOCHUTENbHAs BJIAXKHOCTh BO3JyXa.
o HachlieHHbIi map
TBépnoe teno. Kpucrammmueckue u amopgHble Tea.
3.3.3 AHH30TpOIUSL CBOMCTB KpUCTAIOB. JKHMJKHE KPHUCTaJIBI.
3.3 CoBpemMeHHbIE MaTepUallbl
334 [InaBnenne w  Kpucraumsauusa. YJenbHas  TEIUloTa
o wiasnenus. CyoauManus
3.3.5 YpaBHEHHE TEIIOBOTO OajaHca
TexHu4yeckne yCTPOWCTBA: THUIPOMETP M IICUXPOMETP,
336 KaJOpUMETpP, TEXHOJOTMH TMOJNYYeHHS  COBPEMEHHBIX
h MarepuaioB, B TOM 4YHCJIE HAHOMATCPHAIOB, U
HaHOTEXHOJIOTUH
3.3.7 [TpakTrueckue padboThl. I3MepeHue BIaXHOCTH BO3AYyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpuzanys Ten. ONeKTpuueckuil 3apsa. JlBa Buza
o SJIEKTPUYECKHX 3apsIOB
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumopeiictBue 3apsanoB. 3akon Kymona
4.1 OnexTpudeckoe mose. HanpsykEHHOCTh ANEKTPHUUECKOTO
4.1.5 nosst. Ilpunanun cynepnosunumu. JluHnm Hanpssk€HHOCTH
AIIEKTPHUYECKOTO TIOTIS
416 PabGota cun »snekTpocraThueckoro moiss. IloTteHmnman.
o Pa3HOCTh MOTEHIHATIOB
417 [TpOBOTHUKY M TUDIEKTPUKU B TIOCTOSTHHOM DIIEKTPHYECKOM

ITOJIC. I[I/IZ-)J'IGKTpI/I‘{eCKaH MMPOHUITACMOCTDb




4.2

ONEeKTPOEMKOCTD. Konpnencarop. OneKTpOEMKOCTh

4.1.8 TIJIOCKOTO KOHJIEHCATOpA. DHeprus 3apsHKEHHOTO
KOHJIeHcaTopa
TexHu4eckue yCTpOMCTBA: 3JIEKTPOCKOI, DSJIEKTPOMETP,
419 AIIEKTPOCTaTUYECKAs 3aluTa, 3a3eMJICHHE
o 5JIEKTPONPHOOPOB,  KOHIECHCATOpP, KCEPOKC, CTPYHMHBIIH
IPUHTEP
4110 [Ipaktuyeckue paboTel. M3mepeHue dIEKTPOEMKOCTH

KOHJICHCATopa

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

Ycaopus CYIICCTBOBAHUA IIOCTOSHHOI'O JJICKTPHYCCKOI'O

421 toka. Mcrounuku toka. Cuna toka. [ToCcTOsHHBIM TOK
4.2.2 Hanpsixenue. 3akon Oma 115 yyactka Henu
423 DJEeKTpUIECKOe COMPOTHBIICHHUE. Y IEIbHOE CONPOTHUBIICHHE
o BEIIECTBA
vy [TocnenoBarenbHOE, napaiensHoe, CMEUIaHHOE
o COEIMHEHKE TTPOBOTHUKOB
425 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
anektpoaBwkymas cuna (manee — 3/IC) u BHyTpeHHee
4.2.7 COMPOTHUBIIEHUE UCTOYHHMKA TOKa. 3akoH Oma s MOJHOU
(3aMKHYTOM) 35ekTpruueckoi nenu. Koporkoe 3aMmbikanue
DJeKTpOHHAsT  MPOBOAMMOCTH  TBEPABIX  METaJUIOB.
4.2.8 3aBUCUMOCTb CONPOTUBIICHUS METAIJIOB OT TEMIIEpaTyphbl.
CBepXIpoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBOMCTBa 3J€KTPOHHBIX
o YYKOB
[TonynpoBOIHUKH. CobcTBeHHas " MpUMECHas
4.2.10 MIPOBOJIUMOCTH MOJYNPOBOAHUKOB. CBOMCTBA p-n Mepexoa.
[TonynpoBOTHUKOBBIE TPUOOPHI
4211 ONEeKTpUYECKUN TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs
o JIMCCOLMAIIMS. DIEKTPOIIH3
OnexkTpudyeckuid TOK B Trazax. CaMoCTOATENbHBIM U
4.2.12 HECaMOCTOSITENIbHBIN paspsn. Pa3znmunsie THUIIBI
caMOoCTOsTeNbHOTO pa3psaa. Momuus. [Tnazma
TexHUUecKre yCTpPOMCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKH TOKa, DJEKTPOHArpeBaTeNbHbIE  MPUOOPHI,
4.2.13 AIIEKTPOOCBETUTENBHbBIE puoOpHI, TEPMOMETD
COINIPOTHUBIIEHUS, BAaKYyMHBIH JMOJA, TEPMHUCTOPHI U
(boTope3ncTOpHI, MOIYNPOBOAHUKOBBIN AUO/I, TaTbBAHUKA
4.2.14 [IpakTrnueckue paboTHI. N3yuenne CMEIIaHHOTO




COEIMHEHUS PE3UCTOPOB.
N3mepenne OJIC UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
conpotusiieHus. Habmoaenue snexTpoiamnsza

11 KJIACC
Kona Koanposepsiemoro
IIpoBepsiemMbIe 3JIeMeHTHI CO/IePKAHUS
paszjiena |3jaeMeHTa
4 DJIEKTPOIAMMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA
431 IlocTtossHHBIE MarauThl. B3anMojeicTBHE ITOCTOSHHBIX
e MarHUTOB
Marnutnoe none. Bektop MaruuTHoi uHayKiuu. [Tpunnummn
4.3.2 cynepno3unuu. JluHuM MarHUTHOM wuHHAYKUMU. KapTtuHa
JUHUH MarHUTHOW WHIYKIIUY TIOJIS TOCTOSTHHBIX MarHUTOB
MarauTHoe ToJie MPOBOJHHMKA ¢ TOKOM. KapTuHa nmuHuUi
433 MoJisl JUIMHHOTO TPSIMOTO TPOBOJAHHMKA M 3aMKHYTOTO
o KOJBIIEBOTO TMPOBOJHUKA, KATYIMIKH C TOKOM. OmbIT
Opcrena. BzaumoeicTBre MPOBOJTHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJIb U HallPaBJICHHUE
Cuna Jlopenna, €€ Moayinb W HampasiieHue. [IBukeHue
4.3.5 3apsDKEHHOM 4YacTULbl B OAHOPOJHOM MAarHUTHOM IIOJIE.
PaGota cuibl Jlopenna
4.3.6 SIBneHune 3NeKTPOMarHUTHOM MHIYKIIUU
4.3 4.3.7 [ToTox BekTOpa MarHUTHOM UHTYKIIUU
438 OJC wunaykuuu. 3aKOH JIIEKTPOMATHUTHOW WHAYKLIUU
h dapanes
BuxpeBoe anektpuyeckoe mose. IJC wuHAYKIHMH B
4.3.9 MIPOBOJAHMKE, TBUKYIIEMCS TMOCTYNATEIbHO B OJHOPOJIHOM
MAarHHTHOM I10JIE
4.3.10 [TpaBumno Jlenma
4311 NHIyKTUBHOCTB. SIBnenue CaMOMHAYKIINH. OJIC
e CaMOWHTYKITHH
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHU4YecKkue  yCTPOMCTBA:  TOCTOSHHBIE  MArHUTHI,
4.3.14 ANEKTPOMArHHUTHI, AJNEKTPOJBUTATEND, YCKOPUTEHN
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
4315 [TpakTnueckue paboTbl. M3ydyeHWe MarHUTHOTO TOJS
o KaTymKku ¢ TOkoM. VccienoBaHue AEWCTBUSI MOCTOSITHHOTO




MarHuTa Ha paMKy ¢ TokoM. MWccnegoBaHue siBIEHUS
ANIEKTPOMArHUTHON UHAYKITUH

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

KomnebarensHas CHUCTEMA. CBo0OoHbBIE KoJie0aHus.
['apmonuueckue kojebanus. [lepuon, yactoTa, aMILTUTYaa
u ¢aza konebaHuit

5.1.2

5.1.3

[IpyXuHHBIA MassTHUK. MaTeMaTH4eCKUil MaSTHUK

VYpaBHeHue rapMoHnueckux kosiebanuil. Kunemaruueckoeu
JTUHAMHYECKOE OMKCaHUE KOJIeOATeIbHOTO IBUKEHUS

5.14

5.15

5.16

5.1.7

[IpeBpaiieHre >HEPTUU MPH TAPMOHUYECKUX KOJICOAHUSX.
CBsi3p  aMIUIMTYIBl KOJEOAHMN WMCXOIHOW BEIWYHHBI C
aMIUIMTY1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHHUS

KoneGarenbHblii koHTYp. CBOOOIHBIC 3JCKTPOMArHUTHBIC
KojieOaHuss B  MJICATBHOM  KoOJeOATeIbHOM  KOHTYpE.
Amnanorus MCKAY MCXAaHHUYCCKUMH U DJICKTPOMArHMTHBIMUA
konebanusmu. ®opmyina Tomcona

3aKOH COXpaHEHHs HHEPruu B UAEAIBHOM KojeOaTeIbHOM
KOHTYpE
BeiHyXIeHHBIE —MeXaHW4yeckne Kosebanusa. Pe3oHaHc.

Pe3zonancHas kpuBasi. BbIHYXJIEHHBIC 3JCKTPOMArHUTHBIC
KoOJIeOaHUs.
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5.1.9

[Tepemennblil Tok. CHHYCOUIANIBbHBIN IEPEMEHHBIN TOK.

MonIHOCTh MEPpEMECHHOTO TOKa. AMHJ’II/ITy,ZLHOG n
HeﬁCTBYIOIHee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpanchopmarop. [IpousBonacTBo, nepeaaya u noTpedieHne
AIIEKTPUUYECKOW HHEPruu. OKOJIOTMYECKHE PUCKU MpU
INPOM3BOJICTBE  AyeKTpuueckoi  sHepruu.  Kymbrypa
UCTIOJIb30BAaHUS 3JIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: cedcMorpad, 3IeKTpUYECKUM
3BOHOK, JIMHUU 3JIEKTpoIepeay

5.1.12

[Tpaktnyeckue pabotel. HMccnenoBaHue  3aBUCHUMOCTH
nepuoja Majblx KojieOaHWM rpy3a Ha HUTU OT JUIMHBI HUTU
1 Maccel rpysa. MccnegoBanue nmepeMEeHHOro0 TOKA B LEMU
U3  TOCIIEOBAaTEIbHO  COEIMHEHHBIX  KOHJEHCATOpa,
KaTyIIIKH U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHnuyeckue  BOJIHBI,  YCJIOBHMS  PacHpOCTPaHEHHS.
[lepuon. CkopocTh pacnpoCTpaHEHUs M JJIMHA BOJIHBI.
[Tonepeunble U MPOJOJIbHBIE BOJIHbI

522

###Par### Nurepdpepenuns u Tudpakius MeXaHUYECKUX




BOJIH

5.2.3

5.24

3Byk. CkopocTh 3Byka. ['pomMkocTh 3Byka. Bwicora TOHAa.
TemOp 3ByKa
DONEeKTpOMarHUTHbBIE  BOJIHBIL. VYcnoBus — u3mydeHUs

AIIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTalus BEKTOpPOB
E, B u v B 25IeKTpOMarHUTHOU BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH: OTpa)keHue,
npesoMIIeHue, Moyigpu3anus, nudpakuus, UHTepPepeHLns.
CKOpOCTb 37€KTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

HpI/IHI_II/IHBI pagruocCBiA3 KW TCICBUACHUA. PaI[I/IOJ'IOKaI_[I/IH.
BJ'ICKTpOMaI‘HI/ITHOG 3arpsA3HCHUC Oprmanmeﬁ CpeClabl

TexHU4YecKne YCTPOMCTBA: MY3BIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi [IMAarHOCTUKAa B TEXHUKE W MEIUIIMHE,
pangap, paguonpHEMHHUK, TEJIEBH30p, AaHTCHHA, TEIEe(OH,
CBY-mreun

5.3

5.3.1

5.3.2

OIITUKA
[IpssmonuHeitHOe paclpocTpaHeHHEe CBETa B OJAHOPOHOU
cpene. JIyd cBera
Ortpaxenue cBera. 3aKOoHbI oTpaxeHusi cBeta. [locTpoeHue
M300paXeHH B IJIOCKOM 3epKajie
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5.34

5.35

[Ipenomnenne cBera. 3aKOHBI INPEJIOMIIEHHS  CBETa.
AGCOIOTHBIN MOKa3aTeb NPeIoMIICHHUS

ITonnoe BHyTpeHHee otTpaxenue. IlpenenbHblii  yroi
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBera. CI0XKHBIN cOCTaB OEJI0TO CBETA. HBGT

5.3.6

Colupatomue M pacceuBaroniue JIMH3bIL. TOHKas JUH3A.
DOKyCHOE pacCTOSIHUE M ONTUYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoenue U300paKeHU I B coOMparoImx "
pacceuBaomux JuH3ax. @DopMylna  TOHKOW  JIMH3BI.
YBenuuenue, 1aBacMoe JTMH301

5.3.7

5.3.8

5.3.9

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONW ONTUKH

Wntepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CIOBUS
HaOroAeHUs MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UICTOYHUKOB

Hudpakuus csera. JudpakuuoHHas pemérka. YcloBHe
HaOJIOZEHUsT  TJIaBHBIX ~ MAKCUMYMOB MpHU  MaJCHHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera




TexHUYECKHE YCTpOMCTBA: OYKH, Jyma, (oToarmapar,

5.3.11 MIPOCKITNOHHBIN ammapar, MHUKPOCKOIIL, TEJIECKOII,
BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS peHIETKA, TTOJISIPOU
[MpakTHyeckue paboTHL. H3mepenue NIOKa3aTest

5.3.12 npeigomienusi. MccnenoBaHue CBOMCTB H300pakeHH B

nuH3ax. HaGmonenne aucnepcuu cBera

RJIEMEHTBI CTIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MCXaHUKH.
HOCTy.]'IaTBI TEOpPHUHU OTHOCHUTCIBHOCTH: HWHBAPHUAHTHOCTH

0.1 MOJyJIi  CKOPOCTM  CBeTa B  BaKyymMe, HPUHLUI
OTHOCHUTEJIbHOCTH DWHILITEHHA
6 6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH. 3amenneHue
' BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOW YaCTHIIBI
6.4 CBsi3p Maccel C DHEpPrHe W UMIYIbCOM CBOOOIHOMU
' YaCTHULIBI. DHEPTHsl MOKOsI CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsl. @opmyna [lnanka cBs3u sHeprun (HoTOHA C €ro
o 4acTOTON. DHEPIHs U UMITYJIBC (POTOHA
712 OtkpeiTie u wuccienopanue (oroddpdexra. Onbitel A.l.
o Cronerosa. 3akoHsl GpoTodddexTa
7.1 713 VYpaBuenune DOiHmTeitHa 11 dotodddekra. «KpacHas
o rpanuia» Gorosddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa
7.15 XUMHYECKOE JIECTBUE CBETA
716 TexHuueckue ycrpoicTBa: (oTodaemMeHT, (HOTOJATUUK,
o cosiHeuyHas Garapest, CBETOAMOL
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
721 HCCIIeIOBAHMIO CTpoeHusl aToma. [ImanerapHas Moaensb
aToma
[Toctynatel bopa. U3nydyenue u normnomienne GOTOHOB MpHU
7.2.2 Mepexojie aToMa € OJIHOTO YPOBHS SHEPTMHM Ha JPYTOM.
7.2 Bunsl ciektpoB. CriekTp ypoBHEH 3HEpPruu aTomMa BOJI0poJia
BonHoBbie  cBoiictBa uyactun. Bommabsl ne  Bpoitns.
7.2.3 KopnyckynsapHo-BOITHOBOM IyanusM. Hudpaxus
AIIEKTPOHOB Ha KPUCTAIIIAX
794 CrioHTaHHOE W BBIHYXKICHHOE M3JIydeHHE. YCTPOWUCTBO MU
o TIPUHITAIT pabOTHI Jlazepa
7.2.5 TexHuueckue  yCTpOWCTBA:  CHEKTPAJbHBI  aHAIU3




7.3

(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[TpakTrueckue pabotsl. HabmoaeHne TMHEHYaTOro CreKTpa
ATOMHOE AP0

7.3.1

7.3.2

7.3.3

Metoapl HaAOMIOAEHUS U PETUCTPALMU  BJIEMEHTAPHBIX
4acTHULL

OtkpbiTHE paauoakTUBHOCTH. OnbiTel  Pesepdopma mo
ONpEENICHUI0  COCTaBa  PAJUOAKTHUBHOIO  M3JIyYEHUS.
CgoiictBa anmbda-, OeTa-, TramMma-u3aydeHus. BrusHue
PaAMOAKTUBHOCTHU HA )KUBBIE OPTaHU3MBbI

OTKpeITHE NPOTOHA W HelTpoHa. HykinonHas Mopens siapa
I'eitzenbepra — MBanenko. 3apsa siapa. MaccoBoe YHCIIO
sapa. M3oTomsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIH W TMO3UTPOHHBIN OeTa-
pactian. ['amma-u3nmydenwe. 3aKOH  PaJMOaKTUBHOTO
pacrazaa

7.3.5

7.3.6

DHeprus CBsi3W HYKIOHOB B sifpe. Snepubie cuibl. Jledekrt
MAacChl A1pa

Snepuble peakuuu. JleneHne u CHHTE3 sSep

7.3.7

Snepusiii peaktop. Tepmosiaepubiii cuntTe3. [IpobieMbr u
MEPCHEKTUBBl  SJIEPHOM  DHEPreTUKH.  IKOJOTUUYECKUE
aCIEKThI AEPHOU SHEPTETUKHU

7.3.8

7.3.9

DneMeHTapHbIe YaCTHULBI. OTtkpbiTHE IIO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHHuecknue yCTpoONCTBa: JO3MMETp, Kamepa BuibcoHa,
AJIepHBIN peakTop, aToMHas bom0Oa

7.3.10

[TpakTueckue pabotsl. MccnenoBanue TpekoB yacTuil (10
rOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro Heba. Co3Besnus, spkue 3BE3]IbI, TUIAHETHI,
UX BUIUMOE IBHIKEHHUE

8.2

Conneunas cucrtema. Ilnanersl 3emHoi rpymnmbl. [lnaners-
TUTaHThl M WX CHYTHHMKHU, KapJIMKOBBIE IUIAHETHI. Maisble
Tena COITHEYHOM CHCTEMBI

8.3
8.4

Comnurie, hotocdepa u armocdepa. CoiHeUHass aKTUBHOCTh

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3Bé3)ILI, HNX OCHOBHBIC XapaKTCPUCTUKHU: MaCcCa, CBETUMOCTD,
paguyc, TeMmIeparypa, HMX B3auMOCBs3b. [[uarpamma
«CTHEKTPAJIbHBIM KJIACC — CBETUMOCTH». 3BE3[IbI TJIaBHOU
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB»
JUIS 3BE37] TJIABHOM MOCIIEI0BATENBHOCTH

8.6

##HPar#H#BuyTpennee cTpoeHue 3BE3n. CoBpeMeHHbIE




HpeI[CTaBJIeHI/IH (0] HpOI/ICXO)KILeHI/II/I 1 3BOJJIOIIUHN COHHI_[a nu
3BE3[. DTanbl )KU3HH 3BE3T

Mineunsiii [IyTs — Hama [Nanaktuka. CipanbHas CTpYKTypa
lNamakTuky, pacnpenesneHue 3BE3A, Trasa UM IBUIM.

8.7
[Tonoxenue u nuxenne Connua B ["anmakruke. [1nockas u
cepuueckas mojacucTeMsl ['anakTuku
8.8 Tunsl ranaktuk. PanuoranakTiku W KBazapbl. YEpHbIe
' JIBIPBI B SIIPax rajlakTHK
Bcenennas. Pacmpenune Bcenennoii. 3akon XaOoOua.
8.9 Pazberanne ramaktuk. Bospact u paamyc BceeneHHoi,
' teopusa bosbiioro B3peiBa. Mojens «ropsiueii BeeneHHON.
PenukToBO€ n3iyuenue
8.10 MacmtabHast cTpykTypa Bceenennoil. Meraranaktuka.

Hepeménnpie npo6ieMbl aCTPOHOMHH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHus

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mportecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommMmn (1)I/ISI/I“IGCKI/IMI/I IIOHATHUAMU n

BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU (PU3NIECKHE TPOLIECCHI

ChopMUpOBaHHOCTh YMEHHH MPUMEHSTH 3aKOHBI  KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHOM busukm " TEPMOTUHAMHUKH,
AIIEKTPOJMHAMUKH, KBAaHTOBOM (M3MKH JJs aHalu3a U OOBACHEHUs
SABIIGHUH MHKPOMHpa, MakpoMHpa M Meramupa, pas3inyaTh YCIOBHUS
(rpaHHIBI, O0JACTH) TPUMEHUMOCTH (DPM3MUYECKUX 3aKOHOB, IMOHUMATh
BceoOmMii xapakTep (QyHIAMEHTAIBHBIX 3aKOHOB M OTPAHHMYCHHOCTH
UCIIONIb30BAaHUSI ~ YAaCTHBIX  3aKOHOB;  aHAIM3UPOBAaTh  (U3HUYECKUE

MMpOHECChI, UCII0JIB3Ysl OCHOBHBIC ITOJIOKCHUS, 3dKOHBI 1 3aKOHOMCPHOCTU

C(l)OpMI/IpOBaHHOCTB YMCHHA  pa3yindaTtb  YCJIOBHUA  HNPUMCHHMOCTHU

Moenel GU3NYECKUX TN U MPOIIECCOB (SIBJICHHIA)

CdopmMupoBaHHOCTH YMEHHSI pelIaTh pacUETHBIC 3a/1a4H C SBHO 33JaHHOU
U HESBHO 3a/laHHOM (U3MYECKOM MOJIeNblo: Ha OCHOBAHWM aHaIM3a
yCJIOBHSI BBIOMpaTh (PHU3WYECKHE MOJENH, OTBEUarolue TpeOOBaHUSIM
3aJjauu, MPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl
¢u3nYecKUX TEOpUM NpU MCIOJB30BAaHUM MaTeMaTHYEeCKUX METOOB
pelieHus 3ajad, MPOBOJUTh pacdy€Tbl Ha OCHOBAaHHM HMEIOLIUXCA
JNAHHBIX, AaHAJU3UPOBAaTh pE3yJIbTaThl M KOPPEKTHUPOBATH METOJBI

peueHusd € y‘léTOM MOJIYUCHHBIX PE3YyJILTATOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOylollMe NPUMEHEHHUs 3HAHUN U3
pasHBIX pa3lie]oB MIKOIBHOTO Kypca (DM3HKH, a TaKkKe HWHTEerpaluu
3HAHUM U3  JpPYyrux NpPeIMETOB  €CTECTBEHHOHAYYHOrO  IUKJIA:
BBICTPAWBaTh JIOTMYECKYKO LIEMOYKY pacCyKJCHUW C ONOpod Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?,I/I‘IeCKI/Ie SIBJICHUSA

Branenne OCHOBHBIMM METOJaMU HAYYHOTO ITO3HAHMSI, UCIOJIb3YEMbIMHU
B (u3MKe: MPOBOJIUTH MpPSMbIE M KOCBEHHBbIE HM3MEpEHHs (PU3MUECKUX
BEJIMYMH, BbIOUMpas ONTUMAIbHBIM CIMOCOO M3MEpPEHHS W UCHONb3Ys
W3BECTHBIE METOJbl OLEHKH MOTPEIIHOCTEH W3MEpPEHUN, IPOBOJIUTH

MCCJICIOBAHUE 3aBUCHUMOCTEH (DM3MYECKUX BEIUYHH C HCIOJI30BAHUEM




OPSAMBIX HM3MEPEHHH, OOBACHATH MOJTYYEHHBIC PE3YNIbTaThl, WCHOIb3Ys
¢u3nvecKkue TeOpuH, 3aKOHBI U TOHSTHS, U JeNaTh BBIBOJBI, COOIIOAATH
npaBuiia 0€30IaCHOTO TpyZa MpHU IMPOBEAECHUU HCCIEN0BaHUM B paMmKax
y4eOHOr0 HKCIEPUMEHTA U Y4eOHO-MCCIIEeI0BATENbCKON NESATEIbHOCTH C
UCIIOJIb30BAaHUEM U(PPOBBIX M3MEPUTENBHBIX YCTpPOMCTB u

71a00paTOPHOTO 0OOPYLOBAHHUS

CdopMupoBaHHOCTh YMEHUHN aHAIM3UPOBATH M OLIEHWBATH ITOCIEICTBUS
OBITOBOM U IPOU3BOJICTBEHHOM NEATEIbHOCTU 4YEJIOBEKA, CBA3AHHOM C
(GU3NYEeCKUMHU TPOLECCAMHU, C MO3MLHUH 3KOJIOIMYecKod 0e30MacHOCTH;
IpPEJCTAaBICHUH O pPALMOHAIBHOM NPUPOAOINOIB30BAHUU, a TaKXKe
pa3dyMHOM HCIIOJIB30BaAHUU IIOCTI/I)KCHI/Iﬁ HayKnu H TEXHOJIOTHI JJIL

JabHEHIIEro pa3BUTHS YeIOBEYECKOro 00IIecTBa

10

OmnageHnne pa3nuyHBIMH ~ crioco0amu  paboTel ¢ HMH(pOpMAaIHen
(GHU3MYECKOTO  CONEpXaHUS  C  HCIOJB30BAHUEM  COBPEMEHHBIX
UH(QOPMAIIMOHHBIX ~ TEXHOJIOTHH; pPa3BUTHE YMEHHUH KPUTHYECKOTO

aHaJM3a ¥ OIICHKH JJOCTOBEPHOCTH MOydaeMoil nH(OpMaIiu

CdopmMupoBaHHOCTD yMEHUM IIPUMEHSATH OCHOBOIIOJIATraroII1e
aCTPOHOMHUYECKUE TOHATHS, TEOPUM H 3aKOHBI Uil aHaIu3a |
00BsICHEHUST (PU3UYECKUX TIPOIECCOB, TMPOUCXOMAAIIMX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAaX, B MEXKIaJaKTUYECKOW Cpelie; JBHKEHHUs HeOeCHBIX

TEJ, PBOJIIONNHM 3BE311 U BeenmenHoit




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J

11O ®U3UKE
Kon
pa3nena IIpoBepsieMblii 3JIEMEHT COIePKAHUS
3JIeMEHTa
/TemMbl
1 MEXAHHUKA
11 KMHEMATHUKA
111 Mexannyeckoe — aBuxkeHUE.  OTHOCUTENBHOCTh  MEXaHHUYECKOIO
o nemxkennd. Cucrema orcuéra
MarepuanbHas TOUKa.
ol TpacKTOPHE
Eé& pammyc-BekTop:
)= () 1) =), nf/ Aar
TpaeKTopHA, r
1192  TepeMelleHue: 9 by
Ar=r(ty)—r(t))=r, - = *
= (Ax, Ay, Az),
IYTb.
CroxeHHe NepeMeleHHit:
N} =4 +4,
CkopocTh MaTepuaibHON TOUKHU:
. Ar _,
U=— ="r:[UE--U1- U]
At o :
Ax . .
v o=— =X,. agaJOII4HO v, =V, U.=ZI/
At o :
1.1.3

114

CroxeHHe CKOpOCTell: 0, =0, + 0, -

Beruncnenne nepeMeneHus 1 IyTH MaTepUAIbHON TOYKH MPH

HpﬂMOHI/IHGI‘/’IHOM JBHKCHHUU BIOJb OCH X I1O rpa(I)I/IKy 3aBUCHUMOCTH
Ux(t)




" . Ap
yﬁ:KDpEHIIE MATEPHAMBHOII TOYIKIL: d = —

el
= Z[H L.l
T X103 H
At L_ﬁ

a, =ﬂ;' » =(v,),", amanorm®o a, =(v,)’, a.=(v.).

PagEOMEpHOE OPAMOIHHCHHOS TREACHHE:

1.15 | x(f)=1x9 + vl
V) — Ve = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE!

at

x(t)=x,+u, t+

v(t)=u, +at

1.1.6 a,=const
Ulzx - Lﬁlx = z'ax [xl —.'{.'1]

b+ Ly,
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = e S

CBoOoaHOE MmajiecHue. Y CKOpEHUEe CBOOOTHOTO TaCHUSI.

Y i v

Yo o

(0] Xo \,:-

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

1.1.7
[.x‘(r} =X, + U f =X +U,cosa-f
P . 2
V(E) =3y + Ut +_ng =¥, tysina- (— &L
v (t)=u, =v,cosa

v (f)=v,, +g1=y,sino— g

g.=0
g, ="£= const




KpEEOmHEeHEOS IEEEeEHE. [[EHACHRE MATCPHATEHOH TO9EH [0
OEpYVEHOCTH.
YII0Bas H THECHHAT CEOPOCTE TOUEH. V = @k .

-I'_I;T
118 [IpH paEHOMEPHOM JEEECHHH TOYKH II0 OKPYVEHOCTH @ = T =2 .
¥
' -
[[eHTPOCTPEMBETEIEHOE VCHOPEHHE TOUKH. dn = 7 @ R _ Tlomaoe
F i
VCEODEHHE MaTepHATEHOH TOTRH
119 Teépnoe Teno. [locTtynarenbHoOEe U BpalllaTeIbHOE IBUKEHUE TBEPAOTO
Tena
1.2 JANHAMUKA
121 Nuepuumaneubie cucremsl oTcuéra. IlepBoiit 3akoH Herorona. [IpuHnmn
OTHOCHUTENIbHOCTH ["anunes
Macca rena. InotHocTs BelecTna:
1.2.2 p= m
|4
Cuia. [IpuHUun cynepro3uiu CUL:
1.2.3 ? c
FpaBHOAeﬁCTB = Fl + F2+- -
Bropoii 3akon HeroTona: st MarepuanbHoit Touku B MICO
F1 =maq
1.24 -
Ap = FAt
F = const
-—
Fy Fy
1.2.5 Tpernii 3akon HeroToHa /1715 MATEPUATIBHBIX TOYEK:
Fip = =Fp
3aKOH BCEMHUPHOTO TATOTCHHS: CHJIbI MPUTSIKEHUS MEXIY TOYCUHBIMU
Maccamu paBHbI
mym,
F=G 72
1.2.6
Cuna Tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTh CHJIBI TSXKECTU OT
BBICOTHI N HaJT MTOBEPXHOCTHIO TIaHeThI pagnycom RO:
GMm
mg =————
97 Ro+hy?
1.2.7 Cuna ynpyroctu. 3akon I'yka:




1.3

Cuna tpenus. Cyxoe TpeHue.

Cuita TpeHUsl CKOJIbKEHUS:

E‘p = uN

1.2.8

Cuuta TpeHus OKOs:

Fp < uN

Koadduruent tpenns

[aBienue:
1.2.9 i

P=7%
CTATHUKA
L
F

1.3.1

MOMEHT CHJIBI OTHOCHTEIILHO OCH BPAICHWS:

IM| = Fl, roe | — utedo cuitbl F OTHOCHTENBHO OCH, MPOXOJIAIICH uepe3

Touky O meprneHAnKyIIPHO PUCYHKY

LlenTp Macc tena. LleHTp Macc cucTeMbl MaTEpHUATbHBIX TOYCK:

? myr, + myry+...
Tum, =

B onHopoaHoM nosie TskecTH (g = const) IEHTP Macc Tejla COBNAAaeT

C €T0 IIEHTPOM TSKECTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
133 [M;+M,+...=0

|F+Fy+...=0

1.3.4 3akon [Tackamns

JlaBnenue B sxxunkoctu, nokosmeiics B UCO:
1.35

P =Do +pgh

3akoH Apxumena:

1.3.6 FApx = —HBsirrecn

€CIIU TEJIO U KUAKOCTh OKOATCH B UICO, TO Fppy = DgVaprrecn




VYcnoBue nmiiaBaHus TEN

14

3AKOHBI COXPAHEHN A B MEXAHUKE

ki NMiynbsc MmaTeprabHON TOYKU:
arfH - -
p=mv
14.1
P HMirynsc cuctemsl Tei:
arfH - e
p=p +p+..
1.4.2 P
3aKOH N3MEHEHHUS U COXPAHEHUS UMITYJIbCa:
HHHP - - N ’

B I/ICO Ap = A(pl + D2 +.. .) = FlBHe]_[IHAt + FZBHeU_[HAt-l_' -
arfH i o ) )
1.4.3 BUCO,eciu Ap = A(p, +po+...) =0, ecnt Fippenn + Foppemut---= 0

PeaktuBHOE IBMKEHNE

F
HitHP (
ar#HH —
Ar X
14.4

PaboTa cuiibl Ha MajIOM IEPEMEILEHUN:

A=|ﬁ'|-|ﬂf|-co5 o=F, -Ax

1.45

{E“

()
MOITHOCTb CHUJIBL;

€CJIi 3a BpeMs At
paboTa CHIIbI U3MEHSIETCS Ha , TO MOIIHOCTb CHJIBI
AA

p="=
At

=F-p-cosa
Ar—

Kunernueckas OHEPIrusa MaTepHaﬂBHOﬁ TOYKH:

mv?  p?

1.4.6 EKPIH = T = %
3aKOH U3MEHEHUS! KHHETUIECKOM YHEPTHH CUCTEMBI MaTePHAIIbHBIX
touek: B UCO AEkun = Al + A2 + ...

1.4.7 TloreHumanbHast SHEPIHSL:




JJI1 TIOTCHOWAJIbHBIX CUJI

A12 = ElHOTeHu - EZHOTeHu_= AE]'IOTEHLI

IloTeHumanpHas YHEPIrUst MATEPUAIbHON TOUYKH B OJJHOPOJHOM I10JIE
TSOKECTH: Eygreyy, = mgh

[ToreHnuanpHas SHEPTUS YIPYTo 1ehOPMUPOBAHHOTO TeElIa:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HeerH:
Eiex = B + Emmm-
B IICO AE,ex = Agcex HEMOTEHIL. CHIs
B IICO AE,ex = 0., €CIIH Azcex renoresm. cux = 0

1.5

151

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnUecKHe KOJIeOaHUsT MaTepHAIBHON TOUKH. AMIUIMTYa U (asa
xosebanuii. Kunemaruueckoe onvcanue:

(1) = Asin| @t +o, ).

v () =x/.

a(f)=(v, ), =—'xf)=a +&x=0,
IZIe X - CMEIICHUE U3 PABHOBECHSL.
JlMHaMH4YeCKoe OIMCaHue: ma, = —kx,

k = mw?

. OTO 3HauMT, YTO F, = —kx.

3HepFeTI/I‘{eCKOC OIIMCAaHHUC (3aKOH COXpaHeHI/I}I MeX&HI/I‘IeCKOﬁ
SHEPIHH):
- ] N ]
mu . b omus o k4

j— FRETC j—

2 2 2 2

CBs3b  aMIUTUTYI KOJICOAHWN CMENICHUS MaTepUATbHOM TOYKH C

aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS:

Upe =04, a_ =04

1.5.2

[Tepuon u yactoTa KoIeOAHMIA:
2n 1
T = —_— =
oV

HepI/IO,E[ MaJlbIX CBO60I[HLIX KOJIeOAHMH MaTEeMaTHYECKOI0 MasTHHKA:

T=2TEJI
g




2.1

1.5.3

154

1.55

[Tepuon cBOGOAHBIX KOJIEOAHMI MPY>KUHHOTO MAasITHUKA:

m
T =271 |—

k

Beinyxaennslie konebanus. Pezonanc. Pesonanchas kpubas
[Tonepeunble W MponoJibHBIE BOJIHBI. CKOpPOCTh pacHpOCTpaHEHUs U
JUIMHA BOJIHBL: A = vT = %

Wutepdepenuyst u audpaxiyst BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHASL ®U3UKA

211

Mopnenu cTpoeHuss ra3oB, kuakocter u TBEPABIX Ted. Ilycts

TepMoAMHAMHUYecKass cuctemMa (teno) coctouT u3 N OJIMHAKOBBIX

N m
MOJICKYJIL. Torma KOIMYeCcTBO BEIISCTBA ¥ = Vo = ;
A

rae Ny — uucino ABorajapo, M — mMacca CUCTEMBI (Tena), u— MOJIsSIpHast

MaccCa BCIICCTBa

212

TennoBoe nBMKEHHE AaTOMOB U MOJICKYJI BCHICCTBA

2.13

BzanmoeiicTBre yacTull BelecTna

214

Huddysus. bpoyHOBCKOE IBUKEHHE

2.15

Monens uneanbpaoro raza B MKT

2.1.6

2.1.7

2.18

2.19
211

CBs3p MEXIy JaBI€HHEM M CpelHed KHUHETHYEeCKOW HSHepruen
IIOCTYIATEIBHOIO TEIUIOBOIO JBMIKEHUS MOJIEKYJ HACAIBHOIO Trasa

(ocHoBHOe ypaBHeHue MKT):

mn Ilrmvv: —En £

a

p= ! mJiy~ = 2
i 3

o N
TZie Mo — Macca OXHOM MOJICKYJIbI, N = 1 - KOHUCHTPALHS MOJICKYJI

AbGcomotHas Temneparypa: T =t +273K

CBs3p TeMmmeparypbl raza co CpeAHe KHHETHYeCKOH »sHepruen

MOCTYHATCIBbHOT'O TCINIOBOTO ABHUKCHUSA €0 MOJICKYII:

_f 2
s = =Ek]‘“
L2 2

Vpasuenue p = nkT

Mopenb uaeaabHOTO Ta3a B TEPMOINHAMUKE:




(VpaBrerHe Merre reeBa — Kianeiipora
| BelpaskeHHe U1 BHYTPEHHEH SHEPTHH
VpaBreHne Menneneera — KianefipoHa (mpHMeHHMEIE (DOPMEI
3aIICI):
pRT

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

BHPH}KEHIIE RIRIE S BH}’T[)E!HHEﬁ JHEPIHII OJHOATOMHOTO HICAIBHOIO

raza (IpHMeHIMEIe (JOPMET 3aIIICH):

U=3vRT =3 ner =3 RT —ve 7= 2 pw
2 2 2 voo2
21,1 3akoH /lanbToHa 15 AaBIEHUS CMECH Pa3pPEKEHHBIX I'a30B:
1 p=p1tp2t..
H3omporeccsl B pa3pekeHHOM rasze ¢ MOCTOSHHBIM YHCIIOM Moiekyn N
(C IOCTOSIHHBIM KOJINYECTBOM BEIIECTBA V):
nzorepMma (T = const): pV = const ,
nzoxopa (V = const): % = const
2.11 u3o0apa (p = const): ; = const
2 I'paduuaeckoe mpencrapnenue uzonpoiieccos Ha pV-, pT-u VT-
JTarpamMMax.
OO0BbeaMHEHHBIA ra30BbIi 3aKOH:
% = const Jyis IOCTOSIHHOTO KOJIMYECTBA BEIIIECTBA V.
911 Haceiiennsie w1 HeHachlllieHHbIE Mapbl. KadecTBeHHass 3aBHCHMOCTD
'3' IJIOTHOCTM M JIaBJIIGHHUSI HACBIIIEHHOTO Mapa OT TeMMeparypbl, HX
HE3aBUCHUMOCTH OT 00BhEMa HACHIIIIEHHOTO Tapa
Brnaxxnocts Bo3ayxa.
2.1.1 OtHOcHUTeNbHAs BIIa)KHOCTD:
4 ¢ _ pnapa(T) _ pnapa(T)
B pHaCbIH.ll'[apa(T) Bl pHaCbI].Lll'lapa(T)
2.1.1 U3meHeHHMe arperaTHbIX COCTOSIHMM  BeIeCTBAa: HCIApeHHe |
5 KOH/JICHCAIUS, KUTICHUE KUIKOCTH
2.1.1 U3MmeHeHHMe arperatHbIX COCTOSIHMM  BeEIIeCTBa: IUIABJICHHE U




6 KPUCTAJUTH3AIIUS
211
. [TpeoOpa3oBanue sHEPrUH B (Ha30BBIX MEPEX0IaxX
2.2 TEPMOJNHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIEPATYpa
2.2.2 BHyTpeHHSS SHEPrus
253 Temonepenadya Kak crnoco0 HM3MEHEHHs BHYTPEHHEW »Hepruu 0e3
coBepieHus padboTel. KOHBEKIS, TEIIONPOBOAHOCTD, U3Ty4EeHUE
KosmnuecTBo TENMNOTHI.
224 YnenbHas TEIUIOEMKOCTH BEILIECTBA C:
Q = cmAT
VY nenpHas TemoTa napoodpaszosanus L: Q = Lm.
2.2.5 VYpenpHas Temiora miaBlieHus A. Q = Am.
VY aenpHast TEIUIOTA CropaHus Toruea : Q = gm
296 OnemeHTapHas paboTa B TepMOAUHAMUKE: A = pAV
Brrancnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpaMmme
927 [lepBolii 3aKOH TEPMOAUHAMUKHU: Q15 = AU, + A1, = (U, — Uy) + Aqz
Anuabara: Qi, = 0 = Ay, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akoH TepMoauHaMUKU. HeoOpaTuMbIe mpoIieccol
[Ipunnune! aeiictBus Temnosbix MamuH. KITI:
L T R
Qearp rarp Qrarp
MakcumanbHoe 3Hauenue KII/. Iukn Kapno:
221 | T, -T., I
0 mmn:nw:Tzl—E
221 YpaBHEHHE TEIJIOBOTO OajaHca:
1 Qi +Q,+Q3+...=0
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
DJeKTpu3anus Tel U e€ MposiBIeHUs. DIEeKTpuYecKuil 3apsaa. JBa Buaa
3.1.1 3apsma. DneMEHTapHBIA AJIEKTPUUECKUH 3apsa. 3aKOH COXpaHEHHUs

QJICKTPHUYCCKOTI'O 3apsAaaa




B3aunmoneiictue 3apsanoB. Toyeunsie 3apsaapl. 3akoH Kymona:

B OTHOPOAHOM BCHICCTBEC C I[I’IBJIGKTpH‘ICCKOﬁ MPOHUIIACMOCTBIO &

e a.l-lg o
'fj" “Ma 1 'l'_i" B ‘-?1
F — k 1 k =1l _ ) 1 L P
&r” 4mes, 17
3.1.3 Dmnexkrpuueckoe noje. Ero neiicTBre Ha JIeKTpHUECKUE 3apsiIbl
. F
Hanpspk€HHOCTD 31€KTpUUYECKOro noist: E =
Anpo6Hbrit
. =k
314 Ione Toueunoro 3apsna: E, = k—
oxHOpoaHoe noje: E = const.
KapruHbl mMHUI HANPS)KEHHOCTU ATUX MOJIEH
[ToTeHHaIbHOCTh AIEKTPOCTATUYECKOTO TOJISL.
Pa3HOCTh NOTEHIIMAJIOB U HANIPSKEHUE:
A2 = q(¢1 — $2) = —qAd = qU.
[ToreHunanbpHas 3HEprus 3apsaaa B JEKTPOCTATUUYECKOM IIOJIE:
W =q¢
3.15 A=—-AW
[ToTeHnan 3IEKTPOCTATUUECKOTO TOJIA:
" w
q
CBs3p  HaANpsDKEHHOCTH TOJS M Pa3HOCTH NOTEHLUHUANOB  JUIf
OJIHOPOHOTO 3JeKTpocTaTryeckoro mois: U = Ed
[TpyHIMI CynIepNO3ULINY IIEKTPUUECKUX TTOJIEH:
3.1.6 >
E = El +E2+,¢ = ¢1 + ¢2+
[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
3.1.7  Vcnoue paBHOBECHS 3apA0B: BHYTPH IPOBOHMKA E* = 0
, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt
318 JludnekTpukn B DJIEKTPOCTATHYECKOM — moje.  JludnmexkTpudueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 21ekTpo€MKOCTh KOHAEHCaTopa: C = %
3.1.9 . £60S
OneKTpOEMKOCTE ILIOCKOr0 KoHjeHcaTopa: € = —= = £(
3.1.1 [IlapamnenbHOE COeIMHEHHE KOH/IEHCATOPOB:
0 q=q1+q2+...,U1=U2 ="'rCnapam1_Cl+CZ+-"




[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U = U]_ + UZ---:Ql = qz =...,Cn0m = C_1+C_2+
311 DHeprus 3apsHKeHHOTO KOHJIEHCATOpA:
o _qU _CU* ¢
1 €2 2 2
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cwuna Toka:
_Ag
3.2.1 Ay 0
ITocrosuusIi TOK: | = const
Jlns mocrostHHOTO TOKa ( = It
255 Y cioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
"~ Hanpsoxerne U n DJIC E
3akoH OMa aJ1d y4acTKa Lemnu:
3.2.3 [ = U
"R
DNEKTPUYECKOe  CONMPOTHUBICHUE.  3aBUCUMOCTH  COTPOTHBIICHHS
OJIHOPOJIHOTO TIPOBOJHMKA OT €ro JJIMHbI W CEUCHHs. Y JIeIbHOE
3.2.4  conpoTUBIICHUE BEILECTBA.
R l
305 Hcrounuku Toka. DJIC uctounnka Toka: E = M
BHyTpeHHee conpoTHBIEHNE HCTOYHHKA TOKA
3axon Oma J1st MOTHOM (3aMKHYTOM) anekTpuueckoi nenu: E = IR + Ir,
E
oTkyna I = o
3.2.6
E.r
= R
[TapanmnensHOE coeMHEHNE TIPOBOHUKOB:
I=11+12+...,Ul=U2=..,
3.2.7

1 1 4 1 N
Rnapanﬂ Rl RZ




[TocnenoBarenbHOE COCTMHEHHUE IPOBOHUKOB:
U=uUl+U2+..,11=12=..,
Ruoen = Ry + Ro+...

3.2.8

3.2.9

3.2.1

Pa6ota snekrpuueckoro toka: A = UL,

3akon JIxoyns — Jlenna: Q = I?Rt
2
Ha pesncrope R:Q = A= I?Rt = [Ut ==t

MOUHOCTB 3JEKTPUYECKOIO TOKA!
A4
P=— =1IU
Ar Ar—y0
TerutoBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

P=Pr=Z v
R

MoIIHOCTh UICTOUYHHKA TOKA:

CBOOOJIHbIE HOCUTENM DJIEKTPUUECKUX 3apsAJ0B B IPOBOJHHUKAX.
MexaHu3Mbpl TPOBOJAMMOCTH  TBEPABIX METAUIOB, PpAacTBOPOB U
pacIuiaBoB 3IIEKTPOJIUTOB, ra3os. [TomymipoBOTHUKHY.

ITonynpoBOXHUKOBBIN 1O

3.3

3.3.1

MAT'HUTHOE IT1OJIE

MexaHndeckoe B3auMOJEHCTBUE MarHuToB. MarnutHoe nose. Bekrop

MarHuTHOM WHAYKIHUHU. HpI/IHLII/IH CYNECPIIO3NITNU MArHUTHBIX MOJICH:

B = Bl + Bz +...
JIunun HHAYKOUHW MAr"tuTHOroO IT10JIA. KapTI/IHa JINHUHN HHAYKIIUU
MAardmTHOTO TIIOJIsI IIOJIOCOBOIO H HO)IKOBOO6pa3H0r0 ITOCTOAHHBIX

MAarHuToOB

3.3.2

OmngIT SpCTCI[a. MarautHoe 1oJje MMpOBOAHUKA C TOKOM. KapTI/IHa
JIMHUH HHAYKOHUHW MAariuTHOI'O ITOJIA JJIMHHOI'O IPpAMOIr0 INpOBOJHHWKA U

3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJJHHUKA, KATYIIIKHU C TOKOM

3.3.3

Cuna Amnepa, €€ HallpaBJIEHNUE U BEJIMYUHA!

F, = IBlsina , rJie 0. — yroji Mexay HalpaBJI€HHEM IIPOBOAHUKA U




3.34

>

BEKTOpOM B

Cuna JlopeHua, e€ HallpaBJIeHNE U BEJIMYUHA!
Fnop =l q | vBsina

-
>

rZie 0. — yrojl MeX]ly BeKTopaMu vB
. ABm>keHue 3apssKeHHOW YacTHUIBI B OJJHOPOJHOM MAarHUTHOM TOJIE

3.4

OJIEKTPOMATHUTHA A MH/YKIMA

34.1

IToTox BEKTOpa MarHUTHOM HHIAYKIWHA:

® = B,S = BScosa

3.4.2

SIBnenue snexkTpomariuTHOM UHAYKIMU. D/1C nnaykuuu

3.4.3

344

3aKoH AMeKTpoMarHuTHOM uHaykiuu dapaes:

AD
E = =@

A=

3JIC uHAYKIHUK B TPSIMOM TIPOBOJIHUKE UTHHOM |, IBHXKyIIIEMcst co

-

CKOPOCTBIO v
(Ll
B OTHOPOAHOM MAarHvuTHOM IIOJIC B:

| E; |I= Blvcosa

, TJIE 0. — YTOJI MeX1y BEKTOpoM B 1 HOpMaliblo n K TJIOCKOCTH, B

—
- -
- -

KOTOPOM JIeKaT BEKTOpHI [uv ; ecnu l L B,v TO

| E; |= Blv

3.45

IIpaBuno Jlenna

3.4.6

NHaykTuBHOCTD: L = %, mwm O = LI.




Camounnykuus. 9JIC caMOMHAYKIUU:

A
E, =— ~ =—II'

30

3.4.7

3.5

3.5.1

BHCPFI/IH MAarauMTHOI'O ITOJIA KaTYIIKHW C TOKOM:
LI?

W =—
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

Konebarenbubiit KoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B

nacaJlbHOM KOHe6aTeHLHOM KOHType:
[ q(t)=q,.sin( ot +@,)

11[?:] =g, = 0, 05( 0 + @y =1, cos(r + )
®opmyna Tomcona: T = 2nVLC

OTK aa)_2ﬂ_1
, OTKYRA @ = =Tz

CBs13b AMIUIMTYBI 3apda/ia KOHACHCATOpa € aMHHHTy,HOfI CHJIbI TOKA ITPpH

CBO60}1HI)IX SJICKTPOMArHuTHBIX KOJ€0aHuIX B nacallbHOM

KoJ1e0aTeIbHOM KOHTYpE:

gm:—

E)

3.5.2

3akoH COXPAaHCHUS SHCPIUU B UJICATIbBHOM KoJIe0aTeIbHOM KOHTYpEC:

3.5.3

BBIHY)K,ILGHHLIC QJICKTPOMArHuTHBIC koJyieOanus. Pe3onanc

354

HepeMeHHHﬁ TOK. HpOI/ISBOI[CTBO, nepegadya U HOTpe6J'ICHI/Ie

ANEKTPUYECKON SHEPTUU

cuU*t LI U’ LI*
+ = e = X — const.
2 2 2 2

3.5.5

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpucHTalus BEKTOPOB B

AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe:

- -

E1B1lc

3.5.6

IIxama 9JICKTPOMArHuTHBIX BOJIH. HpI/IMeHCHI/IC QJICKTPOMAIrHUTHBIX




BOJIH B TCXHHUKEC U 6I)ITy

3.6

OIITHUKA

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

[IpsimonuHeiiHOEe pacnpocTpaHEHHE CBeTa B OJHOPOJHOW cpee.

Toueunslii ICTOUHUK. JIyu cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

ol B

VPP aed

[TocTpoenue n300paxeHH B INIOCKOM 3epKaie

3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenomnenue cBeta: nysina = n,sinf.

AOGCOIOTHBIN 1T0Ka3aTesb NPETOMICHHUS:
c

Nasc = v

OTHOCHUTEIBHBIN MOKa3aTe b TPETIOMIICHUS:
n, 1M

nOTH -

1 D2

Xox 1ydeil B mpu3Me.

1||-"'1 = 1'2 - I?].}']. = 1?2}.2
COOTHOIIIEHNE YaCcTOT M COOTHOIIEHUE IJIMH BOJIH IIPpU TIEPEXOAC
MOHOXPOMATHYECKOI'0 CBECTAa YC€PE3 I'paHULly pa3Jecyia ABYX OINTUYCCKUX

cpen:

nH,<mn )

ny

unp

[TomHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHLIf/'I YI'OJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
Noru nq




3.6.6

3.6.7

3.6.8

3.6.9

3.6.

3.6.1

Coluparomue W paccewBaromue JMH3bI. ToHkas nuH3a. DOKyCHOE

pacCToOAHUEC U OINITUYCCKAAd CHUJia TOHKOM JIMH3EL;

D= 1
" F
®opmyJia TOHKOM JTMH3bL:
1 4 1 1
d f F
VBenuueHue, JapaeMoe JIMH30M:
h 111
F = — = —
H d
d )
 §
H F
F\ h
R
B ciryuae paccenBaroniei JIMH3bI:
DO=F ! 0
=>F ==
D )
h 11l
r=—=—-1
H d

Xox Jty4a, MpoIIeIIero JMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOU
ontuyeckoil ocu. Iloctpoenne n300paskeHU TOUKU M OTpe3Ka MPSIMOii

B COOMpArOIIMX M pacCEUBAIOIINX JIMH3aX U UX CUCTEMAxX
doroanmapar kak ontuyeckuil npudop. ['na3 kak ontuyeckas cucrema

Unrtepdepeniuss  cBera.  KorepeHTHble  UCTOYHUKU. Y CJIOBUSA

HaOJIIOIGHUs MaKCUMyMOB M MHHMMYMOB B HHTEp(EpeHLHOHHOM

KapTUHC OT ABYX CI/IH(l)aSHI:IX KOTCPCHTHBIX UCTOYHUKOB:

"

.
.-'1-.:2}1}:; m=0,x1.£2 +3

e

MaKCIIMYMEI —

A=(2m+1)Z, m=0,+1,£2,£3, ..

£l

MITHIIMYMET —

Hudpakmus cera. Judpaknuonnas pemérka. YcioBue HaOIIOICHU

TJIaBHBIX MaKCUMYyMOB npu HOpMaJIbHOM naacHun

MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A Ha pEHETKy C

nepuonom d:dsing,, = mi,m=0,+/-1,+/-2,+/-3,...




4.1

4.2

4.3

3.6.1

Hucniepcus ceera

2
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 T'unore3a M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
®dotonbl. DHeprus GoroHa: E = hv = % =pc
4.1.2
py—E_M_nh
Nmmynbe ¢oToHa: p = ==
4.1.3 ®otodrpdekr. Onbiter A.I'. CToneroa. 3akonsl GpoTodddexra
VYpasuenue DitHireliHa 11 potodddekra:
E¢0T0Ha = ABbIXOAa + EKI/IHmaX'
4.14 rac, ECl)OTOHa =hv = %)ABMXOAE\ = hv}cp = ;_C
Kp
2
mv
Evunmax = zmax = €Uz
[laBiieHue ceera.
4.1.5 JlaBineHwe cBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO IMOBEPXHOCTh M Ha
MIOJIHOCTBIO MOIJIOIIAOILYI0 TOBEPXHOCTh
OU3MKA ATOMA
4.2.1 IlnanerapHas MoJeIb aTOMa
[Toctynatsr bopa. U3nyuenue u nornomeHue (GOTOHOB MU MEPEX0o/e
422 aToOMa C OJJTHOTO YPOBHS SHEPTUU Ha JPYrou:
o he
;jvﬂ‘lﬂ = -_ = EH _EH'J
JInHelyaTelie CIEKTPBI.
123 CrniekTp ypOBHEN dHEPruu aToMa BOAOPOAa:
—13,63B
E =————, n=1,23 ..
n*
OU3MKA ATOMHOI'O SIPA
431 Hyxnonnass monens simpa ['eitzenOepra — MBanenko. 3apsin smpa.
" MaccoBoe 4mcio spa. M3oTonsl
PannoakTMBHOCTb.
432 Anbda-pacma;

A A4 1
zX—>>5Y+ He




bera-pacnan.

DNEeKTPOHHBIN B-pacna;

A A 0. -
X7 Y + je+v,

[TosutponHsIii B-pacnan:
AX-AY+ Je+v,
l'amma-n3nyuenue

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t

N(t) = Ny % 2T

4.3.3
ITycth M — Macca paaMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4 Slnepusbie peakiuu. Jlenenne U CUHTES siIep




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

o ®dmsuka.1l0-11 kmacc. «Knaccuueckuit kypce» Msxkumer I'.A. u ap.
(10-11) (ba3oBslii /YTayOICHHBI)

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o Ousuka. CaMOCTOATENbHbIE U KOHTPOJbHBIE W padoThl. 10-11 ki
Ouzuka. «Knaccuueckuit kypce» MsxumeB IS, u ap. (10-11) (bazoBbrit
/YTiyOJIeHHBI )

o dusuka. 10-11 knacc. Junakruyeckue KapTouku-3aaanus (aBTopsl M.
A. Ymaxkos, K. M. YmakoB). «Knaccuueckuii kypc» Mskuies I'.5. u ap. (10-
11) (ba3oBbiit /YrinyOneHHbIH)

o COopuuk 3amau mno ¢usuke. 10-11 xkmaccel. ba3oBeiii  ypoBeHb
«Knaccuueckuit kype». Mskumes '.5. u ap. @usuka. 10-11 knacc. ba3oBslil u
yrayOnaEHHBIN YPOBHH.

o [loypounnie pazpadotku (10-11) (bazoBeiii /YriyOneHHBIN)
«Knaccuueckut  kype». Mskumes [ A. u  gp. (10-11) (ba3oBbrit
/Y T1yOneHHBIN)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

e bubmoteka I{OK https://m.edsoo.ru/ff0c41a6

e EcTecTBEHHO-HayuHble OKcnepuMeHTel — ODusuka: Komnekuus
Poccutickoro 00111e00pa30BaTeNHLHOTO noprana http://school-
collection.edu.ru/collection

e DJIEMEHTBI:  TMOMYJAPHBIA caliT o (QyHAaMEHTaIbHOW  HayKe.
http://www.physics.ru
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