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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeil mporpaMmbpl BocnuTaHus U KoHuenmum
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYECHHSI TEM U PA3EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PAa3BUTHUS OOyYarOUIUXCsl CpEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW KaXKIAbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHUs: JTUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI M0 T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUYECKYIO HHUITUATUBY YUUTENICH 1
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HU3y4aeMbIX XHMHEH, Ouoyoruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMU CBoWcTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CpPETHETO OOIIEr0 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NpeaIionaracT HMCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoint nanpagiennocmu. Kypc ¢huzuku yriy0aEéHHOTO YpOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEIACTBOM BBEIEHUS AJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTPaMMbI TI0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJIATCA B TpoIecce M3ydeHus paszzaena (temsl). [Ipu 3Tom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpakTUKyMa Mpe/CTaBieHa €IMHBIM TepeuHeM. Bribop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMUA MPOBOJIUTH TMIPSIMBbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaydl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJlaHUsl Ha OOBICHEHUE/TIPEJCKA3aHue MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO YYEOHOTO IpoIiecca Kypc (PU3HKH YIIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1Mo (¢U3UKE KIIOUYEBBIX JIEMOHCTpAIMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIIEYMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUW U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HallPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYISpHYI0  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM ISl PAa3BUTUS YMEHUW NPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsg HayKa o npupoje. HayuHslil MeTo/ mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIC CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIbI €ro MpUMEeHUMOCTU. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSKEHUS B LENU IOCTOSHHOTO TOKa IPHU
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHMS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, MX MPOCKIHMH HAa OCHU CHUCTEMbl KOOPJMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe majneHue. YCKopeHue CBOOOIHOTrO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas MU JIMHEWHasi ckopocTh. Ilepuog m dactora oOparieHwusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEGKTOPUN, CKOPOCTEW JABHIKEHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsIMOJIMHEHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUS Tella, OpPOILIEHHOTO TOpu30oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koadduument tpenus. Cuna conpoTHUBIEHHS TNpPU JIBH)KEHHH Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHusl MO BEJIWYUHE YTIOBOro koddduimeHra
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. [locTtymarenbHoe W BpalaTeabHOE JBHXKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4yeckrue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM pPABHOBECUS TBEPAOrO TENa, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHbIX MOJISX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIMaNbHBIE W HENOTEHUMAJNbHbIE CHIbl. lloTeHnmanbHas sHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HepruM Teja Mpu COBEPIICHNUU PadOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne nMiryiibea Teia 1o TOpMO3HOMY IIYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCS XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tenma. YAenbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMMKHM JUIsI  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AlUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y eiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MEPEXOJIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHPFOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMallid  pe3WHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUSI BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOrO TMojdsl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COSUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3nekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU OCTOSSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponn3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnnle noOHAMUA, C6A3ZAHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumoresa, (U3MvecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JIopeHna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHNs CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM MpYyXUHE C ILENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYJOM CHIIbI TOKa B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiid  Tpancopmatop. IlpomsBonacTBo, mnepegaya W MOTpeOIEHHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydeHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHOoMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHU E
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTU. BHYTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (DyHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUuA: SIBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MUYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYyYaromierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTeNbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUM B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PacCCMATPHUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMOCIIEICTBUN € TEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITHAMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh NPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (GU3NKE B TNPAKTUYECKYIO OO0JIacCTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4YeHHs] MHPOpMALMKU (PU3HUECKOTO COJIEpKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKA CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M apryMEHThI JAPYTHX IPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOILUOHAIIbHBIN MHTEJJIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE TTOJIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMEe MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKUE TPOLIECCHl M SIBICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJia YINPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOrO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB,  JJEKTPOABWXKYIIAs CHjla, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHHIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpapuKoB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJI01aTh IpaBuiIa 0€30MacHOr0 Tpy/la NP MPOBEICHUU UCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3aaad, MPOBOJANUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATDH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHsS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKM M NPEIbsBICHUS y4yeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMNIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckord Teopuum —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MO/ aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHMUSI,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  DWHINTEHHA ISt
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, HCIOJIb3ys BEIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHAYKUIHWH, SHEPrUsi MAarHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOUHYKIMS, PE30HAHC, MHTEPPEpEHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPABJICHUE HWHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHalim3a W OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MYECKUX BEIMYMUH, IMPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolue TpeOOBaHUSIM 3a/layd, IPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI ¢ OOPOi Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacCHOCTH, MPEACTABICHUH O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hay4unplli MeTO MMO3HAHUS TTPUPOIBI 6 bubmorexa HOK
' ya A prpol https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
22 Huraniica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpOrO TENA > L https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuotexa [JOK
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nepexoabl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41| Dnextpitieckoe nore 24 https://m.edso0.ru/f16b68d7
N . bu6mmoreka [IOK
4.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 ToKit B pasmiribIx cpesax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3znen 5. PU3MYECKU IPAKTUKYM
. bubmuorexa [JOK
>1 Dusirieckitit MpaxTHicyM 16 16 https://m.edso00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
PesepsHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Konrposbusie | IIpakrnyeckue (1p )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marmutioe oe 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexarmeckue konebais 10 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859f1
53 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 Omrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octosst CTO > 1 https://m.edso00.ru/39859¢f1
Wroro no pazneny 5



https://m.edsoo.ru/39859ef1
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Pasnen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 KopmyckysipHO-BOJTHOBOM JTyallu3m 15 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 Dusiica aroma > https://m.eds00.ru/39859f1
43 ®u3nka aTOMHOTO S/Ipa U JJIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnoreka [JOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
n3zyueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue p
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
®dusnka — pyHAaMeHTalbHas HayKa O Bbu6mmoteka [JOK
1 1
npupoje https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 r[o3HaIEI/I>1 [IPUPOIBI pHa6J'II(§)I[eHI/Ie u 1 Bubmiorexa OK
PHPOARL https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pus3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX 1 bubnnoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJTMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmmnoreka HOK
COBPEMEHHON HAay4YHOW KapTHUHBI MHUPA, https://m.edsoo.ru/eabbded1
B NMPAKTHUYECKOU JIEATETbHOCTH JIOIeH
Mexannueckoe aBmwxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 but6mmorekxa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paguyc-BekTop MarepralbHON TOUKH, 1 bubmuoteka [IOK



https://m.edsoo.ru/1beef346
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€ro IMpOCKIKUH Ha OCU KOOpAMWHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

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

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onvcanue

bu6nmorexa [IOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CrnoxxeHue nepeMeIeHuii U CKOPOCTEH. bubnnorexa [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmotreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSAMOJIMHEHHOTO JIBUKCHUS C buGnuorexa [IOK

https://m.eds00.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubnuoreka [{OK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHelinoe nBuxkeHue. J[BrxeHne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepuoa u yactora. bubmorexa [TOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMuTenbHOE U MOJTHOE
YCKOpEHHUE
16 KonrtponbHas pabora no Teme bubmuoteka [IOK
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"Kunemartnka"

https://m.edsoo.ru/1242f32e

[Tepsriif 3akoH HproTOHA.
WNuepuuanbHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9¢e4a64
HewunepuinanbHble CUCTEMBI OTCUYETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
19 BzaumoneiictBue ten. Tperuil 3akoH bu6nunorexa LIOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3aI))1aniIa pr;MSHeHI/I;I 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U buGnuorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuia TSKeCTH U yCKOpeHHe bubnuoreka [JOK
CcBOOOHOTO Ma/ICHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubmmnoreka HOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa
bubnnorexa [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.e dSO(])_.[ru 10ae2cdsa
Cuna TpCHUA. Hpnpogla " BUOBI CUII Bubnuoreka ]_[OK
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Tra3e ¢ https://m.edsoo.ru/1fa86499
Y4€TOM CHUJIBbI COIIPOTUBIICHUS CPEBI https://m.edso00.ru/2cb29676
26 Jasnenue. I'uapocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTymarenbHOE U BpaliaTeibHOE bubnmnoreka HOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
Crno)xeHue CHII, TPHIIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [JOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KontponbHas paboTa mo teme bubnnorexa [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,
CHCTEMBI MaTepUATBHBIX TOUEK. LleHTp bubnuoreka [{OK
32
Macc CHCTEMBI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBM>XKEHUH IIEHTpA Macc
Nmiysnbe cuibl U1 ©13BMEHEHUE UMITYIIbCa
33 Tea. 3aKOH COXpPaHCHHS HMITYJIbCA. bubmmorexa [JOK
https://m.edso00.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMIysibca MaTepHATBHON
34 Touku. [IpencraBienne o coxpaHeHUn bubnmnoreka HOK
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX https://m.edso00.ru/d6532eb9
MOJISIX
bubnunorexa LIOK
35 Pemterrte saza https://m.eds00.ru/f7706d63
36 PaboTa criel Ha MaJIOM ¥ Ha KOHEYHOM bu6nunorexa LIOK

nepemenieHuu. ['papuyueckoe

https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

MPEACTABICHUE PaOOTHI CHITBI.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 06

bub6nmoreka [IOK

37 U3MEHEHUN KUHETUYECKON DHEPTUU
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOW TOYKU
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cwisl. [lorennmansuas 3Heprus. Bropas bubnnorexa LIOK
’ prii. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetsbst KocMu4ecKast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXAaHUYECKOU DHEPTUU Bubmiorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHWYECKON IHEPTUr
Yapyrue u He e CTOJIKHOBEHUSL.
40 v Z]Z,II;SHI/IC BeYIE) }J/'IrJ'II/I JIS1 UACAIbHON buGnuorexa [IOK
P PHYJIH AT 1A https://m.edso0.ru/f30f43b6
JKUIKOCTH
41 KonrtpomnsHas pabota no teme "3akoHsbl bubmmnoreka HOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUl 0 IPUPOJE
P PP bubmuorexa [{OK
42 TermnoTel. OcHoBHEIE TTONIOKeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBuxKeHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep IABWKEHUA U bubnmorexa [JOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJECHCTBYS YaCTHI] BEIIECCTBA
Macca 1 pasMepbl MOJIEKYJT (aTOMOB).
44 Konnqecho Bep ecTBa F;,ocios[HHas[) bubnnorexa [IOK
m ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuotexa [JOK
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IlIxana Ienbcus

https://m.eds00.ru/0070d493

46 Pemenue 3agau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UA€aIbHOM rase ¢ bubnnoreka [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/68878d51
I'pacduueckoe npencraBneHue
51 HfOl(Ibpoueccom i30TepMa, M30X0pa, bubmmorexa [JOK
https://m.edso0.ru/1344327b
n3obapa
bubnunoreka LIOK
52 Ocuosroe ypasrenne MKT https://m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemterite aza https://m.edso0.ru/10265a05
CBs13b a0COIOTHON TEMIIEpaTyphl
TEPMOAVMHAMUYECKON CUCTEMBI CO
54 CpeHe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYIMATEIbHOIO TEMJIOBOTO IBMKEHUS
e€ JacTuIl
55 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH bubmuoreka [JOK
o teme "Ocuosl MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoauHaMuueckas cUCTeMa. 3a/laHue bu6nunorexa LIOK
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BHEIIHUX ycyioBuil 1uist T/l cucteMsl.
BHemurnue v BHyTpeHHUE TapaMeTpBhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hynesoe Hauano TepMOAMHAMUKH.

bub6nmoreka [IOK
58 Camomnpou3sBoibHast penakcamus T
MOTIOHSBOILHAA peit wst T/ https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenp nieanbHOro ra3a B
59 TepMOJAMHAMUKE. Y CJIOBHUS bubmorexa OK
P . https://m.edso0.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
50 VYpasuenue Menneneena-Kinanelipona u bubmmoreka [JOK
BbIPa)XEHUE JIJI1 BHYTPEHHEN SHEPTruun https://m.edsoo.ru/bal178d0
Bripaxkenue nist BHyTpeHHEH SHEpruu
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmmoreka [JOK
KBazucrarndeckue u HecTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMonHamMuKe. Beruucnenue padboThl bubmuoreka [IOK
o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
Termonepenayda kak crnocod U3MEHEHUS
63 BHyTpeHHel 3Heprun TJI cucrems 6e3 brbmmorexa [JOK
yIp p https://m.edso0.ru/3d734561
COBEpIICHUs paboThI
64 KonBeknusi, TEMmIonpoBOHOCTb, but6mmorekxa [IOK
M3JIy4eHUE https://m.edsoo.ru/157b54cd
65 KomunuectBo Temiorel. TenmnoéMKOCTh but6mmoreka [IOK

Teaa. YaelnbHas U MOJIApHas

https://m.edsoo.ru/7ba67355
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TEILUIOEMKOCTH BeEIIEeCTBa. Y AeabHast
TEIJIOTa CTOPAHMS TOTLJINBA

Pacuér konndecTBa TEIIOTHI Ipu

bubnunorexa LIOK

66 Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 annabaTHOM TpoIecce. bubmuorexa [IOK
[TepBrlii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTs! u paboTa Kak
68 Mepbl U3MEHEHUsI BHYTPEHHEH SHEeprun bubmorexa LOK
https://m.edsoo.ru/b047alcd
T/ cuctemsl
Bropoii 3ak0oH TepMOIUHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOIECCOB
20 [IpuHUUIIBI AEUCTBUS TEMIOBBIX bubnunoreka LIOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. I{ukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemerte sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIIeKThI
73 HUCII0JIb30BAHUS TEIJIOBBIX JIBUrATEIIEH. bu6nmorexa LIOK
TernnoBoe 3arpA3HEHUE OKPYKAIOIIEH https://m.edso0.ru/9867aaa7
Cpenbl
but6mmorekxa [IOK
& Pemerte sanat https://m.edso00.ru/c8c70432
O06o01eHre 1 cucTeMaTr3aIis 3HaHHHA
bu6nunorexa LIOK
75 o Teme "Tepmonunamuka. TermioBbie

MamnHer"

https://m.edso0.ru/28d62b3f
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KonTponbhas pabota no teme

bubnunoreka LIOK

76
"Tepmonunamuka. TenaoBble MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBanue U KOHIEHCAIIHS.
77 Hcnapenue u kumnenue. Y nenbpHas Bubmaorexa ITOK
P ’ https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Haceimennbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IZIOTHOCTH
M JaBJIEHHUS HACKHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, HX He3aBuch§)CTb OT bubmorexa LIOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIICPATyPhl KUTICHHUS OT
ABIIEHUS B )KUIKOCTH
79 BrnaxxHocTs Bo3yxa. AGCONIOTHASA U bu6mmoteka [JOK
OTHOCHUTEIbHAS BIAXKHOCTD https://m.edso0.ru/30ebbb79
bubnuoreka [{OK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amop¢Hble Tena. AHU30TPONHS CBOWCTB brbmmorexa LTOK
P ) P https://m.edsoo.ru/20a88a03
KpHCTAJIJIOB
[InaBneHue M KpUCTATUIU3ALIMSL.
bubmmoteka IIOK
82 V nenpHas TEIIOoTa MJIaBIECHHU.
https://m.edso0.ru/6ee91e9f
Cybnumarus
eopmanmu TBEPIOIO TeIa.
Aecop P Bu6nnorexa [IOK
83 Pactsoxkenne u cxxatue. Cnur. Monyinb
. https://m.edsoo.ru/dalaabl10
HOwnra. IIpenen ynpyrux nedopmarinit
TemnmoBoe pacmupenne KUAKoCTe! U
N bubmuoreka [{OK
84 TBEPABIX TeJ. AHTAPMOHHU3M TETUIOBBIX

KoJIcOaHMI YacTHI] BEIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3zoBanue sHEPrUM B Pa3zoBBIX bubnmoreka [JOK
nepexoaax https://m.edso00.ru/97a0672f

bu6nmoreka [IOK

86 YpasHeHHE TeII0BOrO bananca https://m.edsoo.ru/ab1521fb

bubnunoreka LIOK

87 P

ClHeHie sa et https://m.eds00.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noa bubnuoreka [{OK

88 .

HCKPUBJICHHO! ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA
89 1o TeMe "ArperaTHbie COCTOSIHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTponbras pabora mo teme
90 "Ar T:I‘B,THI:IG (IJ)OCTOSIHI/ISI BEILIECTBA bubmorexa [IOK
P ., H ' https://m.edso0.ru/7dc2a739
@da30BbIE EPEXOABI
DnexTpu3aius el U €€ IposSBICHUS.

01 Dnektpruueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DJIeMEHTapHBIN ANEKTPUUECKUN 3apsijl.

92 3aKkoH coxp AHECHUS BHSKT I/I‘ICCKOFE " bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiicTBue 3apsanoB. Touednsie bubnunorexa LIOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
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https://m.edsoo.ru/8ab7f40d
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DnekTpuyeckoe noje. Ero neiictBue Ha

bubnunoreka LIOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIs.

96 [TpoOueIii 3apsa. Jluaum bubnmnoreka HOK
HaNpsHKEHHOCTHU JICKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpOAHOE AIEKTPUUYECKOE TT0JIe
[ToreHmanpHOCTH

97 3JEKTPOCTATUYECKOTO 1MoJIsi. Pa3HOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTennmanpHas SHEPTHSI 3apsiaa B
98 AIIEKT OCT&TI/I‘IGCKOI\E noJie I;_[OTGH uan bubmmorexa [IOK
P ' i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P t A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHLUI Ccyneprno3uun bubmmnoreka HOK
AJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 P

CHICHHC sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lomne bubnmorexa LIOK
PaBHOMEPHO 3apsyKEHHOU chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO

103 00béMy mapa. [Tome paBHOMEpHO bubmorexa LHOK

Y Hape: paBHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU TIIOCKOCTH

104 [IpoBOTHUMKY B 3EKTPOCTATHYECKOM bu6muoreka [JOK
roJsie. Y CJ10BUE paBHOBECUS 3apsAI0B https://m.edso00.ru/32405eab

105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpaencarop. 21eKTpoEMKOCTb

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOT'O KOHAEHCAaTopa
107 [TapannensHOE coequHEHKE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocenoBaTenbHOE COEIUHEHUE bub6nmmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pewenue 3amau
113 O06o011eHne 1 cucTeMaTu3alys 3HaHuH bubmmnoreka HOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonrtponbHas pabora no Teme bubmuoreka [IOK
"OnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHUS TIOCTOSIHHOT'O bubmmorexa [JOK
ym https://m.edsoo.ru/233311b5
AIEKTPUIECKOTO TOKA
but6mmorekxa [IOK
116 14 .H SC
crowikit Toka. Hanpsxetiie i 91 https://m.edso0.ru/0839a115
117 3akon OMa 1J1s ydacTKa LEnu. bu6muoreka [JOK
DNEeKTpUYECKOe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoreka [JOK

OIHOPOJHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JAJIWHBI U IIJI0IIaAu IMOIIEPEYHOr0
CCUCHU

119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bubnunorexa LIOK
Pemrenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapaJIEIBLHOE, bu6nmoreka IIOK

120
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edso0.ru/236f7e07

121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX bubnmnoreka HOK
nerneid. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37

bubnuoreka [{OK

122 Pemerte sanat https://m.eds00.ru/3881b469

123 Pabota snexrpudeckoro Toka. 3aKoH Bbu6moreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c

bubnuoreka [{OK

124 Pemerre 3ara- https://m.edso0.ru/6761bfOf
MoriHoCTb 21 €CKOT'0 TOKA.

125 TeHIJIII(})IBas;r I1)\/10JI EZI():I;I: B:I ren;ef/[aﬂ Ha bubmorexa HOK

B » BB https://m.edso0.ru/99750a6f
pesucrope
bubmmoteka IIOK

126 Pemenme sana- https://m.edsoo.ru/eb72fc24

127 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE bubnnorexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af

128 3axon OMa 71 OJIHO#M (3aMKHYTOM ) bubmuorexa [{OK
AJIEKTPUYECKON e https://m.edsoo.ru/221f40fb

but6mmorexa [IOK

12 P

d CHicHue sajad https://m.edso0.ru/3580b679
bubnunorexa LIOK

130 MomHOCTS MICTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8

131 Kopotkoe 3ambikanne bu6muoreka [IOK
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https://m.edso00.ru/546f5632

132 Konpaencarop B 11emu mocTOSTHHOTO TOKa bubmorexa OK
a pBI https://m.edsoo.ru/35368f3e
bu6nmorexa [IOK
133 Peuterye sazat https://m.edsoo.ru/4410cef0
Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [IOK
134 .
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubnnorexa [JOK
AIEKTPUUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agaa mo treme "llocTostHHBIN bubnnorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edso0.ru/eb5d4687
O06o01IeHre U CUCTEMaTU3allisl 3HAHHMA
137 1o Teme "[1oCTOSTHHBIN JIEKTPUUYECKUIA bubmmorexa [IOK
| P https://m.edso0.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubmmoreka [JOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
DneKkTprudecKas MpoOBOAUMOCTD
139 aBJ‘II/IEI)HLIX BE ecpTB ;J'ICKT UYECKUN bubmorexa LOK
P H ' P https://m.edso0o.ru/da794295
TOK B MeTaiax. CBepXMmpoBOIUMOCTh
DNEeKTPUUECKUN TOK B pacTBOpax U
140 acryiaBax dJIeKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ' https://m.eds00.ru/4b423491
@apages 115 AIEKTPoIU3a
. bubnuotexa [JOK
141 C) N
JICKTPHHACCKHIH TOK B Tasax. LUiasMa https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BaKyyMe. bu6muoreka [JOK
BakyymHbie mpuGopsbI https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bu6muoreka [JOK

MOJIYITPOBOAHUKAX

https://m.edso0.ru/ab61c660
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144

[TonynpoBOIHUKOBBIE TPUOOPHI

bub6nmoreka [IOK
https://m.eds00.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSIKEHUSI
B LIETIH MOCTOSTHHOTO TOKA MPU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO ¢ ITU(PPOBOI
nabopartopueii 1o ¢puzuke. [Tpumepsl
U3MepeHus: PU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMIIBIOTEPHBIX JATYMKOB"

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IJIIOCKOCTH"
nim "HMccnenoBanye 3aBUCUMOCTH IYyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
nBIOKeHun"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus" wim "M3yuenue nBuKeHus
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

bubnmnorexa LIOK
https://m.edsoo.ru/d1ea2402

149

@u3NYeCKUil IPAKTUKYM IO TEME
"N3yueHue NBUKEHUS Tela Mo
OKPY>KHOCTH C OCTOSIHHOM TIO MOJTYJIIO

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHO/Ia OOpaIeHHs
KOHHMYECKOTO MasiTHUKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockocty" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBHKCHHS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT €ro Macchl"”

bu6nmorexa [IOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKkuil MPakTUKyM 0 TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJT
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nepopmanuun” win "HU3ydenue
IBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
010K"

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue koapduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTt FTp(N)" mnu
"HccnenoBanue JBUXKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" WK
"N3y4yeHue IBM>KEHUA rpy3a Ha Baly C
TpeHueM"

bu6nmorexa LIOK
https://m.edsoo.ru/b83b1607

153

@u3HYECKU NPAKTUKYM IO TEME

but6mmoreka [IOK



https://m.edsoo.ru/0b34db84
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https://m.edsoo.ru/b83b1607

"HccnenoBanue yciaoBUid paBHOBECHSI
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHHOB U PaCcy€T CUJI ynpyroctu"
niu "M3ydyeHne ycroiuuBoCTH
TBEPOTO TeJa, UMEIOILETO IJI0AAb
ornops!"

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

154

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenue
KUHETUYECKON YHEPIUU Tea 1o
TOPMO3HOMY IIyTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fh28e

155

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(peKOMEHI0BaHO HUCIOIb30BAHNE
udpoBoit 1adopaTopun)" wiu
"M3yueHne u30XOopHOro npouecca" uiu
"N3yuenue n3obapHOTO Tporiecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUA"

bubnmorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue yaenbHoil TernaoéMkoctu"
nnu "HccnenoBanue mporecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHUS BellecTBa' UM
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIEPATypPbl KUIIEHUS KUKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHIapeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
naBiaeHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue abCOMOTHON BIAKHOCTH
BO3J/IyXa U OIIEHKa MacChl IapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaGmtoenre npeBpalieHust SJHepruu
3apsHKEHHOIO KOHAEHCATOpa B YJHEPIHIO
U3JIy4EHUs CBETOAMOA" NN
"N3y4eHne MpoTeKaHUs TOKA B LIETIH,
coJieprKallel KoHaeHcarop' win
"Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOHJIEHCAaTOPOB"

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

159

@u3NYECKU NIPAKTUKYM IO TEME
"HccnemoBaHue CMEIIaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98
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COCMHEHUS PE3UCTOPOB" MU
"N3Mmepenue yieabHoro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"UccnenqoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakaiuBaHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habumroienue amekTponusa’ win
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" HIn
"CHsiTuE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU quoaa”
PesepBusblii ypok. O0001IEHNE 1
161 CI/ICTzMaTI/I?;Zp W5 3HAHUU 10 TEME Bubmorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurblit ypok. O0001IEHHE 1
162 CI/ICTEM&TPIBZP WS 3HAaHUU 110 TEME Bubmorexa IIOK
" ,,H https://m.eds00.ru/3149956b
JnHamuka
PesepBurlit ypok. O0001IEHHE 1
163 CI/ICTEMaTI/ISZII;)I/IS{ 3HAHHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpAOTO Tena
PesepBHrlil ypok. O000IIIEHHE U
164 CI/ICTI;MaTmZp W 3HAHUU 110 TEME BrbmroTexa [IOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepBHrlil ypok. O000IIIEHHE U
P P N bubmuorexa [{OK
165 CUCTEMATHU3AaIH 3HAHUH 10 TEME

"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON

https://m.edsoo.ru/de148976
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Teopun"

PesepBHbIil ypok. O6001eHIE 1

. bubnuorexa [{OK
166 CUCTEMATH3AalNA 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBble MalIMHbI"
PesepBHbIil ypok. O60011IeHIE 1
CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME bubmuorexa [IOK
167 ' 1
'ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBble nepexo bl
PesepBubiii ypok. O0001IEHIE U
168 CI/ICTEMB.TI/ISZP Ust 3HaHH;III 10 TEME 1 bubnnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBubiii ypok. O0001IEHIE U
169 CI/ICTEMB.TI/ISZP WS 3HAHUM 110 TEME 1 buGnuorexa [IOK
" Ij _ https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK
PesepBubiii ypok. O0001IEHIE U
170 CI/ICTEM&TI/BZP W1 3HaHUH 110 TeMe "Toku 1 bubnmorera IOK
B | https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue o p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ’ https://m.edso0.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.
2 [Tpun pHn CyIepros3u IfI[IZ l\faFHI/ITHLIX 1 bubmmorexa [JOK
p “u yrep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHuTHOM MHAYKLIMU
3 MarunuTtHoe 1oJe NpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuiia AMniepa, e€ HanpaBlIeHHUE U 1 bubnnoreka [JOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHHe salat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 bubmmnoreka HOK
YaCTHUILIbI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
bubnunorexa LIOK
8 Pemenue 3ana 1
THCHHE Saad https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopeniia 1 nomorexa [0

https://m.edsoo.ru/d518be4b
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bub6nmoreka [IOK

10 Pemenne sanas https://m.edso0.ru/93617bd9
MarauTHOE IoJ¢ B BEIIECTBE.
11 deppomarueTuky, napa- u bubmorexa LIOK
pp > 11ap https://m.eds00.ru/30ff9608
IAaMarHeTHKU
OCHOBHBIE CBOUCTBA
12 dheppomarnerukoB. [Ipumenenune bubmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 HH nn. [ToTok BEKTOpa MarHUTHOMN bubmorexa LOK
AYKIIH. p https://m.edsoo.ru/b3efa0cl
WHIYKIHH
bu6nmorexa LIOK
1
6 INC mmpyxiwm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abel40
19 O/JIC uHAYKIMH B ABUKYIUXCS bubmuoreka [JOK
MIPOBOJHUKAX https://m.edso00.ru/0235cc02
bubnunorexa LIOK
20 P
CIICHHE 3/t https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 I1 JI
PapuiIo JieHHa https://m.edsoo.ru/bbc22726
22 WNunykruBHocTh. KaTymnika bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HWHAYKTHBHOCTH B LECIIH ITOCTOSAHHOI'O
TOKa

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

SBnenne camounaykuuu. JJ1C

bubnunorexa LIOK

23
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHuTHOTO MOJIS KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad1l
bub6nmoreka [IOK
2 P
> CHICHHE 3alad https://m.edso0.ru/88f69d2b
26 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [IOK
3HAHUM 1O TeMe "DNeKTpoauHaMHuKa" https://m.edso00.ru/76484025
97 KonTponbhas padota no teme Bbu6moreka [JOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koseOanus. [lapmMoHnueckue bubmorexa HIOK
-1 ap https://m.edsoo.ru/7¢1db385
KoJe0aHus
29 KunemaTnueckoe u 1TMHaMHU4YeCKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENbLHBIX IBHKEHUN https://m.edsoo.ru/87ce9498
DHepreTuueckoe onvucanue. BeiBo
JTMHAMHAYECKOT'0 OITMCAaHHUS
30 rapMOHHYECKNX KOJIeOaHNil U3 UX bubnmorexa [JOK
P https://m.edsoo.ru/e3c99692
SHEPTEeTUYECKOT0 U KHHEMATUIECKOTO
OIMMCaHUs
but6mmorekxa [IOK
31 A Oanwuii
MILTHTY @ 1 pasa koseOanmi https://m.edsoo.ru/7a0c439a
[lepron 1 yacToTa KOICOAHHIA.
39 [Teproa manbix cBOOOIHBIX bubnmnorexa LIOK

KoJIe0aHUIT MaTEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319
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KoJie0aHui MPYKUHHOTO MasTHUKA

33 3aTyxatromue KojieOaHusl. bu6nunorexa LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bu6nmoreka IIOK
34 ABTOKOTICOIHHA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeumus "Mexannueckue
36 K(f)neGaHHj) BpM ;;IKaJIBHBIX buGnuorexa [IOK
'}'I https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O0001IeHrE U cCUCTEMAaTU3 AU
37 3HaHI/IHI; 10 TEME "MGXB.HI/I‘ICL(I:KI/IG buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHUsA
DIEeKTPOMarHUTHHIE KOJEOAHMUS. bubnnorexa [JOK
38 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIUTYIBI
39 3a I; : KOHJeHCaTOpa ¢ aMILJIUT o};{ Bubmiorexa ITOK
P a p YA https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
3aKOH COXpaHEHUs SHEPTUHU B bubmuoreka [IOK
40
ujearbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolme dJIEKTPOMAariHUTHEIE
41 KonzzaHpIIIsI{ B TpeHHLIe Bubmiorexa HOK
’ YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJICOaHMS
[IepemennsIit TOK. Pezucrop u
42 KOHJIEHCATOP B LIENU EPEMEHHOTO bubnmorexa LOK
p P https://m.eds00.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B IIETTH bubnuorexa [JOK
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IEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

bu6nunorexa LIOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoMHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
e a yrot https://m.edsoo.ru/lcac6c4c
3HAYECHHE CUJIbI TOKA M HAIPSHKEHUS
46 Pe3oHaHc B dIIEKTPUUYECKON LIETTH Bubmaorexa ITOK
P H https://m.edso0.ru/087506df
bubnunoreka LIOK
47 P
CIICHHE 3/t https://m.edsoo.ru/a16836a4
Wneanpublil Tpanchopmarop.
48 HﬂonsBo CT;I(: ne(be paqa Hp Bubmiorexa OK
p a - TTepedl " https://m.eds00.ru/f97418ae
MOTpeOJICHNE IIEKTPUICCKON SHEPTHH
DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBTYpa I/ICHOJ‘IBSOlfaHI/ISIp bubmiorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HA
bu6nmorexa LIOK
50 P
CIICHHE 3/t https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P
clietme sanad https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3ALIUS
52 3HAHUH 110 TeMe "DIIEKTPOMATHUTHEIE Bubmuorexa ITOK
" P https://m.edso00.ru/401024a9
Kose0anus
53 MexaHH4YEeCKHE BOJIHBI. bubnunorexa LIOK
XapakTepuCTUKN MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJIH bubmuorexa [{OK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3ByKa bubmorexa [JOK
Y. Adpaxtep YK https://m.eds00.ru/138b6f09
56 Wndpazsyk u ynprpassyk. lllymoBoe bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bub6nmoreka [IOK
> Penterrte sazat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBHIE BOJHBI. bubmmoreka [JOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 DHEeprust AMEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkasa 3J1IeKTPOMAarHUTHBIX BOJIH.
60 [IpumeHeHue MeKTPOMarHUTHBIX bubmorexa LIOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TeneBuAeHUs. Pagronokaims. bu6mmoreka IIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Konebanus u BogHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO bubnmnorexa [JOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npUMEHEHUE
64 3aKOHA MIPSIMOJIMHEHHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pactipoCcTpaHeHUs CBETa
65 OTtpaxenwne ceta. [Lmockoe 3epkaio. bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Tpemomitenne cBeTa. AGCOIIOTHBIN U bubmmoreka [JOK
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OTHOCHTEJIbHBIN [MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHEee
oTpaxkeHue. [IpenenpHbiii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6nmoreka IIOK

7
6 3aKOHOB OTPa)KEHUS U MPETOMIICHUS https://m.edsoo.ru/49d830a9
cBeTra
Xona nydeit B mpusme. Jlucnepcus
N bubnuoreka [{OK
68 cBera. CloKHBIN cocTaB 0€eJIoro CBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzpl. @OKyCHOE paccTosiHUE U bubmmoreka [JOK
OoNTHYECKas CUJIa JIMH3EI https://m.edso00.ru/60441359
70 [TocTpoenue n300paxeHui B TMH3aX U Bbu6motreka [JOK
UX CUCTEMaX. YBeEIINYEHHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 U300paKEHUI, HOJIYYAEMBIX C bubmorexa HOK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOILBIO JTUH3
12 I'na3 kak onTuueckas cucreMa bubnuorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. IIpenenst
73 IPUMEHUMOCTH T€OMETPHUIECKON bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OITHKH
72 CKOpoCTh CBETA U METO/IBI €€ bubmuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
& Jlucniepcns ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus creta Bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638
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KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bu6nmorexa [IOK
8 Pemerie sanat https://m.edsocg.lru/3061de2b
bubnuorexa [{OK
7 lpuvienerme uiTepdeperiin https://m.edSO(I)_.[ru/668edbc8
bubnuoreka [{OK
80 Jlagpaxims ceeta https://m.edsogru/12ed04b5
81 Judpakiuonnas pemeTka. Y cioBue bubmmoreka [JOK
HaOII0/IeHUs TTIABHBIX MAaKCUMYMOB https://m.edsoo0.ru/f998d964
bubnuoreka [{OK
82 Pemerte sanat https://m.edsocL).Iru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemerte sanat https://m.edso:)_.[ru/056c8158
85 CBeToBbI€ ABJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas padota no teme bubmmnoreka HOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
JJIEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTU
89 Iloctynartel cienuaabHON TEOPUU bubmuoteka [IOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM

untepBai. [Ipeobpazosanus Jlopenia.

VcaoBue MMPUYIUHHOCTH.

bu6nmorexa [IOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIcHIEe BpEMEHH B COKpAIllEHUE
JUINHBI
01 DHEprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubnnorexa [JOK
YACTHIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl C 3HEpruen u
92 WMIIYJIbCOM PEIATUBUCTCKON buGnuorexa [IOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS TTOKOS
93 PaBHOBecHOE TEIIIOBOE U3IIyUEHNE buGnuorexa [IOK
yi https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
4 B
9 3axom cmemenns Bura https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilinanka o kBaHTax. bubmmoteka IIOK
DoTOoHEI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
96
DHEprus u MMIYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®orosrdpdext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTodhPekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHA 715
98 dororddekra. "KpacHas rpanumna" bubmorexa I[JOK
0P P https://m.edso0.ru/01ef4556
dhoTodrddexra
99 Hasnenue ceera. Onwitel [1. H. bubnuotexa [JOK
JleGenena https://m.edso0.ru/64b4f966
100 BoJHOBEIE CBOICTBA YaCTHIL but6mmoreka [IOK
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https://m.edsoo.ru/f59cfcec

Bounsl ne bporna. /InuHa BoJIHbIL 1€

. bub6nmoreka [IOK
101 bpoiist 1 pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
102 KopnyckynsspHO-BOJHOBOM Iyaanu3M bubmorexa OK
PHyCRYIp Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 3J1eKTpOHOB Ha bubnmnoreka HOK
KpHCTa1ax https://m.edsoo.ru/30dbal8c
Crenmduka U3MEpEHUH B MUKPOMHUPE.
104 CoojH;bmeHHﬁ HGI())H e eHéHH(f)CTeﬁp bubmorexa HOK
N pest https://m.edso0.ru/65783dec
Ieiizenbepra
bubnunoreka LIOK
105 Pemerme rpagueciix sanas https://m.edsoo.ru/e70195bd
N bubmuoreka [IOK
106 Pernenne pacuCripix sana: https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam: BuG 110K
noIMoTEKa
1 7 n T n "K -
0 OCHOBHUC % :)pnycxyns[p Ho https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. [InmanerapHas Mmojenb aToma bubmorexa [JOK
) p g https://m.edsoo.ru/312b750a
Pesepdopna
bu6nmorexa LIOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
110 Bunpl cniektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEpPruu aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnunorexa LIOK
M3JIy4eHHUE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bubmuoreka [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eiizen6epra-MBanenko. 3apsa u
MaccoBO€ 4YHCIIO siapa. M3oTomsl.
PannoakTuBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
opranu3msl. Jlo3umeTpus

bubnunorexa LIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBA3U HYKJIOHOB B siJIpe.
Snepusie cunbl. [ledekt maccol sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIZICPHOIO CHHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHSI
SIEPHOMN DHEPIEeTUKU

bubnuoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u

HCCIICAOBAaHUA 3JICMCHTAPHBIX YaCTHII.

@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-riarooHHas Mozienb
aZIpOHOB

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®dwusmnka 3a npeaenamu CTaHAApTHON
Mojenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo dusnueckoit
KapTuHbl Mupa. KontponbHas pabota
no teme "KBaHtoBas gusuka"

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37
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OTansl Pa3sBUTHUA aCTPOHOMUH.

bubnunoreka LIOK

118
3HayeHUe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 0OBSCHEHHS IPUPOABI KOCMUUYECKHIX bubnmnoreka HOK
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edso0.ru/39c44028
HCCIICIOBAHNH
CoBpeMeHHbIE ONTHYECKUE
120 TEJECKOIDI, PaAHOTEIIECKOIIBI bubmorexa LOK
» bat ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 38é3nnoro Heba. Co3sesnus,
121 SIpDKHUE 3BE3NL], IIAHETHI, UX BUAUMOE buGnuorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHUE
Conneunas cucteMa. CoJHIE.
122 ConHeyHas akTUBHOCTh. M ICTOYHMK bubmorexa [JOK
. https://m.edso0.ru/22748eb4
sHeprun CoJIHIIA U 3BE3]T
3BE31BI, NX OCHOBHBIE
123 XapakTepucTuku. J[marpamma bubmorexa LOK
| PareTep . P . https://m.edso0.ru/42169944
CHEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH bubmorexa [JOK
a a https://m.edsoo.ru/b3ch766¢
BnyTtpenHnee ctpoeHue 3BE3 .
125 CoBpeMeHHbIE PEACTABICHUS O bubnmnoreka HOK
MIPOUCXOXKACHUH U 3BoItounu CoJtHIa https://m.edsoo.ru/d09da494
M 3BE3]1. ITaIbl JKU3HU 3BE3]T
Muneunsiii Ilyte — Hama 'anakTuka.
126 Tuns! ramakTuk. YEpHEIE OLIPEI B bubmmorexa TIOK
- eP p https://m.edsoo.ru/7cd10a0a
SJIpax ralakTUK
127 Bcenennas. Pacmmpenue Beenennoi. bubmuoteka [IOK
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3akon Xao6msa. Teopus bosbiioro
B3pbIBa. PeTMKTOBOE H3ITydeHHE

https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOiieMbl aCTPOHOMUU

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
(heppoMarseTukoB" UIu
"UccneqoBanue AeHCTBUI
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuibl ToKa" WK
"OnpeneneHne MarHUTHOW MHIYKIUU
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

bubmmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
NEKTPOMAarHUTHOM MHIAYKIMH" WIN
"Onpenenenue MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJis"

https://m.edsoo.ru/c36658da

133

Pu3NYeCKUil NPAKTUKYM IO TEME
"HccnenoBaHue IBICHUS
camonuaykiuu" uwin "Coopka Moaenu
AJIEKTPOMAarHuTHOro reHeparopa”

bu6nunorexa LIOK
https://m.edsoo.ru/b8fb6391
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134

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NPYKUHHOTO
MasTHHKOB"

bu6nmorexa [IOK
https://m.edso0.ru/5d159d35

135

DU3NYECKUIN TPAKTUKYM I10 TEME
"[IpeoOpa3oBanme YHEPTUU B
IIPYXKUHHOM MasiTHUKE"

bu6nmoreka IIOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTYyIIKY U pe3uctop"
nmu "UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

du3nuecKuil MPakTUKYM 110 TeEMe
"N3y4yeHne napaMmeTpoB 3BYKOBOU
BOJIHBI"

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

138

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue nokasarens
MIpeIOMIIEHUs CTeKIa" Win
"IlonydyeHne n300paxeHus B cucTeMe
M3 TUIOCKOTO 3epKaja v JUH3HI"

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PaCCTOSHUS OT BEIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccerBaronIMX JUH3"

but6mmorekxa [IOK
https://m.edso0.ru/b879fb3f

140

Pu3NYECKUl IPAKTUKYM 110 TEME

bu6nunorexa LIOK
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"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AITIT
cBera"

https://m.edsoo.ru/8b7ac737

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMMYabca U SHEPTUU
PENSATUBUCTCKUX YacTull (1o
doTorpadusiM TPEKOB 3apSHKEHHBIX
YacTHUI] B MArHUTHOM 110J1e)"

bu6nmoreka IIOK
https://m.edso00.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
ocHoBe uccienaoBanus porodrddexra"
unu "UccinenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

®du3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKeHHOTO aTOMApHOTO BOJIOPOIa
Y U3MEpPEHHe MoCcTosHHOM Punbepra"

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue paiioakKTHBHOTO
(hoHa ¢ ucnosib30BaHUEM J03UMeTpa"
nin "M3ydenue nornomenus oera-
YacTHUI] aTTOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYECKU IPAKTUKYM I10 TEME
"Habnronenus 3B€31H0r0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JUIS OTIPEEIICHUS
M0JIOXKEHUS HeOECHBIX OOBEKTOB Ha

bubnunorexa LIOK
https://m.edso0.ru/1072021e
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KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMyIIapus 1
spkue 3BE361" win "HabmroaeHus B
teneckorn JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOILICHUM"

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHuil. Pone GU3MKM 1 acCTpOHOMHH B

N N bu6nmorexa [IOK
146 3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
. N https://m.edsoo.ru/ad6ddeed
COIIMAIILHOW U 3TUYECKOH chepax
JeSITeIbHOCTH YeJIOBEKa
O06o0meHne 1 cucTeMaTU3aIus
147 3HaHuil. Posib 1 MecTo Gpu3uKu U Bbu6moteka [JOK
aCTPOHOMUU B COBPEMEHHOM HAay4YHOUI https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pone ¢pusnyueckoil Teopun B
OPMHPOBAHUY TIPE/ICTABICHUH O
148 iﬂgﬂ‘{iKOﬁ KapTEIHC MHpa, MECTO bubmmorexa LIOK
N https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEJCTaBICHUNA O IPUPOJIE
149 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHui no treme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHne U cucTeMaTU3aIus bub6muoreka [IOK
3HaHui no reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011eHne U cuCTeMaTH3aIUs bub6muoreka [IOK
3HaHu# 1Mo teme " Jlunamuka" https://m.edsoo.ru/2dfbafcs
152 O06o0011eHne U cuCcTeMaTU3aIUs bub6muoreka [IOK

3HaHui no teMe "CraTuka TBEpI0ro

https://m.edsoo.ru/3cca482e
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Tena"

O0001IeHrEe U cUCTeEMaTU3 AU

bubnunorexa LIOK

153 3HAHUA 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHrEe U cUCTeEMaTU3 AU
154 3HaHu# 110 Teme "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TeopHuH
O00011IeHIE U CUCTEMATHU3AIUS
155 3gaHu# 110 Teme "TepmoauHaMuKa Bubmrorexa IOK
p ’ https://m.edso0.ru/c63f7c10
TemmoBeie ManIuHb"
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# Mo TeMe "ArperaTHbie bubmmoreka [JOK
coctosuud Bemiecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexomanl"
O000111eH1E U CUCTEMATHU3ALIMS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE bubmorexa HOK
" P https://m.edsoo.ru/3bfOdef9
noJie
O000I11IeHNE U CUCTEMATHU3AIUS
158 3HaHui 1o Teme "[locTosHHBII bubmuorexa [{OK
anekTpudeckuid Tok", "Toku B https://m.edso0o.ru/71453ee6
pa3nuyHbIX cpenax”
159 O06001IeHNe U CUCTEMATU3 AT bubnuoreka [{OK
3HAaHUH 110 Teme "MaruutHoe noje" https://m.edsoo.ru/3d40077a
but6mmorekxa [IOK
160 Hrorosas xouTpoabpHas padora
p p https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHNE 1
P P . bubnuotexa [JOK
161 cucTEMAaTH3allMs 3HAHUI IO TEME

"JJIeKTpOMarHuTHas UHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHbIil ypok. O60011IeHIE 1

162 CHUCTEMATH3AalNs 3HAHUH I10 TEME buGnuorexa [IOK
. https://m.edsoo.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepsHEIil ypok. O0001IIEHNE U
163 CHCTI;MaTHBZp Ust 3HaHPII>'IHl 10 TEME Bubmaorexa ITOK
' B | https://m.eds00.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJICOaHMS
PesepBHelit ypok. O000IICHHE 1
164 CHCTEMaTHU3allMsl 3HAHUH 110 TeMe bubnuoreka [{OK
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHEI"
PesepBusblil ypok. O000IMIEHNE 1
165 CI/ICTEMaTI/BZp WSl 3HAHUM 110 TEME buGnuorexa [IOK
" | B https://m.edso00.ru/52ad1603
OnTuka
PesepsHElil ypok. O0001IIEHNE U
P P iﬂ bubnnorexa [JOK
166 CUCTEMATHU3alN 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuosbl CTO"
PesepBusblil ypok. O000IIEHNE 1
167 CI/ICTEM&TI/BZP 1581 3HaHI/II>'IHl 10 TEME bubnmorexa [JOK
" B . " https://m.eds00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
PesepBusblil ypok. O0001IEHNE 1
168 CI/ICTI;)MaTI/I?;Zp s 3HaHI/II\/'IHl 10 TEME bubnuorexa [JOK
" 4 " https://m.eds00.ru/1f511654
dusuka atoma
Pesepubrit ypok. O6006111eHIE 1
CHCTEMAaTH3alMs 3HAHUH 110 TeMe bubnunorexa LIOK
169
"®u3uka aTOMHOTO AApa U https://m.eds00.ru/905c5ce0
3JIEMEHTapHbBIX YacTUIl"
170 PeseprubIil ypok. O60061eHIE 1 bubnuotexa [JOK

CHCTeMaTHu3allus 3HaHUH 10 TeMe

https://m.edsoo.ru/2bffb94c
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"DnemeHTh! acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (U3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIIOAEH

10.2

Y4YHUTHIBaTh TPAHUIBI TPUMEHEHUS H3YyYCHHBIX (DU3MUECKUX MOJETCH:
MaTepHajibHas TOUKa, MHEPIHaJIbHas CHCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJIO, UICAIbHBIN Ia3; MOJEIN CTPOCHUS I'a30B, JKUIKOCTEN U TBEPABIX TEll,
TOYCUHBIN AIEKTPUUECCKUHN 3apsi]] — MPU PEIICHUH PU3NUECKHUX 3a/1a4

10.3

Pacnio3naBath pu3uueckue sBIeHUs (MIPOLECCHl) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
IpSIMOJIMHEIHOE JIBUXKEHHME, CBOOOJHOE TaJeHHe Tel, MIBM)KEHHE II0
OKpPY>KHOCTH, MHepLHus, B3aumojeiictBue Ten; aAuddysus, OpoyHOBCKOE
JBM)KEHUE, CTPOEHHUE >KUJKOCTEH M TBEPIABIX Tel, U3MEHEHHE 00bEMa Tell
IpY HarpeBaHuM (OXJIAXAECHHUM), TEIUIOBOE pPAaBHOBECUE, HCIApEHUE,
KOHJICHCAllUs, JIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILLIECHHUE JIaBJICHUS r'a3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBS3b
MEX]Jy IapaMeTpaMH COCTOSHUS Ta3a B U30MpOLEccax; AIEKTpU3aLus Tell,
B3alMOJEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, UCIIOJIb3Yd (PU3NYECKUE BETUYUHBI:
KOOpAMHATA, IyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
HMITYJIbC ~ TEJla, KUHETUYEeCKas DHEprus, IOTCHIUaJbHAs JHEpPIrusd,
MexaHudeckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONMHMCAHUU
NPAaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HUCIOJIBb3YEMbIX BEIMYHMH, MX
0003HAaUYEHUSI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCHoJb3ys (PU3MUECKUE BETMUYMHBIL: JaBJICHUE ra3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpEeIHEKBagpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSA JHeprus, pabora rasa, KOX(QQHUIMEHT MOJE3HOTO JCHCTBUS
TEIUIOBOTO JBHUraTels; IpU ONMMCAaHUM MPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICII HUCHOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W E€IAMHUIbI, HAXOJIUTh
(dbopMyIIbl, CBS3BIBAIOIIME JAHHYIO (DPU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  DJIEKTPUYECKHE  CBOMCTBAa  BeEIIeCTBA U
ANIEKTpUYECKUE SBIEHUS (TPOIECCHl), UCTONb3Yysl (U3NUYECKNE BETUUHUHBIL:




ANEKTPUYECKUN 3apsl, OJJIEKTPUUYECKOEe TI0Jie, HampsLDKEHHOCTh IOJIA,
MOTEHIINMAJ, Pa3HOCTh MOTEHIIMANIOB; MIPH OMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3MYeCKUN CMBICI HCTIONb3yEMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYHHY C
JOPYTUMHU BETMYUHAMUA

10.7

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUECKHe
3aKOHBl W NPUHIMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axonst
HploTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW PHEPIHM, 3aKOH COXPaHEHUS
UMITyJIbCA, MPUHLUII CYNEPHO3ULMM CWUJI, I[PUHLUUI  PABHOIPaBHS
MHEPUUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJIAPHO-KHUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TI'a30Bbl€ 3aKOHbI, CBA3b CpPEAHEH KHHETUYECKOM
SHEPIUU TEIUIOBOIO JBMXKEHMs MOJIEKYJ C aOCOJIFOTHOM TeMIepaTypoH,
NEpPBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro
3apsna, 3akoH KynoHa; mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHA (TPaHUIBI, 00JacTH)
MIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE MPHUHIUIBI JCWCTBUS MAallUuH, NPHOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3nuyaThb  yCIOBUS HUX  0€30MacHOro
HCIIOJI30BAaHHUs B [IOBCETHEBHOM JKU3HU

10.9

BEBITIONTHATE 3KCHEPUMEHTHI 110 HCCICIOBAHUIO (DM3HUYSCKUX SIBICHUUA U
MIPOIIECCOB C UCIIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
dbopMynupoBath npobiemy (3agady) U rUMnOTe3y y4eOHOro 3KCIepUMEHTa,
coOupaTh YCTAHOBKY M3 HPEIOKEHHOTO 000pYyI0BaHUs, POBOJUTH OIBIT
1 (OPMYIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (U3UUYECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEPEHMS U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHU

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (QU3NYECKUMHU  BEIMYMHAMU C
WCIIONIB30BAaHUEM TPSMBIX U3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yjibTaThl  TOJYYEHHOW  3aBHCHMOCTH
(U3UYECKUX BETUYMH B BHJE TAaOMUIl U TpaduKOB, JeiaTh BBIBOABI IO
pe3yibTaTaM UCCIIEeI0BAHUS

10.12

CobnronaTh npaBuia 0€30MaCHOTO TPY/a MPHU MPOBEJACHUHN UCCIICIOBAHUH B
pamMkax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MIPOEKTHOM JESITENbHOCTH C MCIOIh30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1ab0paToOpHOTrO 00OPYIOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3aJaHHOM (PU3UYECKOW MOJAEIBIO,
UCIONB3Ys (PU3NYECKUE 3aKOHBI M MIPUHIIMITB; HA OCHOBE aHAN3a yCIOBHS
3a/laud BBIOMpPATh (PU3UUECKYI0 MOJEINb, BBIICTATh (PU3MUECKHUE BETUUYUHBI
u GopMyasl, HEOOXOAUMBIE ISl €€ pEIICHHUs, MPOBOAUTH PACUETBI U
OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

PemraTs Ka4YC€CTBCHHBIC 3aJadu: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUUBYIO IIETIOYKY PAaCCYKIEHUH C OMOpod Ha H3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHHMH — yuyeOHBIX  3aJad  COBPEMEHHBIE
nH(OpPMALIMOHHBIE  TEXHOJOTUH Uil  TIOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallMi U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJSPHOU
uH(OpMAaLINY, TONYYCHHOH W3 pa3IUYHBIX HWCTOYHHKOB; KPUTHYCCKU
aHAJIM3UPOBATh MOTydaeMyr0 HH(OPMAIHIO

10.16

[TpuBOANTH IPUMEPHI BKJIAJJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(DU3NKOB
B pa3BUTHUE HAyKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS O (PU3MKE B MOBCETHEBHON KHU3HH
s obecriedeHus Oe3omacHOCTH mTpH  oOpameHMH ¢ mpubopamMu U
TEXHUYECKHMHU YCTPOWUCTBAMH, IJISI COXPAHEHHUS 3A0POBbS U COOIIOJICHHUS
HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KaIOIIeH cpefe

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYMIbI, PAlMOHAIBHO PACHIpPEeNsiTh 00s13aHHOCTU U
IUTAHUPOBATh JESATENIBHOCTh B HECTAHAAPTHBIX CHUTYalMsIX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TPYNIbl B pEIICHHE
paccMaTpuBaeMoi TpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

111

JIeMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMHUPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOW MESITEIBbHOCTU JIIOJIEH, ILEJIOCTHOCTh M
€IMHCTBO (PM3NYECKOM KapTUHBI MHUpa

11.2

Y4uThIBaTh TI'pAaHULBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJENeH:
TOYEUHBIM JJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aroMa, HYKJIOHHAas
MOJI€TIb ATOMHOTO siJipa MPHU pelIeHnH (PU3NUECKUX 3a1a4u

11.3

Pacnio3znaBath (pusznueckue sBneHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKMA ¥ KBaHTOBOW (U3UKU: DIIEKTpUUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSA
TOKa, B3aUMOJIEHCTBUE MarHUTOB, IEKTPOMAarHUTHasi UHAYKLNS, AEUCTBHE
MarHMTHOTO IIOJII HAa TPOBOJHUK C TOKOM M JBWKYILUHCA 3apaf,
ANEKTPOMAarHUTHBIE Koje0aHus u BOJIHBI, MPSIMOJIMHEHOE
pacnpocTpaHEHHE CBETa, OTpa)XKeHHe, IMpelloMIIeHHne, HHTephepeHIus,
TUpaKkus U MOJsipU3alus CBeTa, AUCIEPCHs CBeTa, (HOTOIIEKTPUUECKUI
addext (pororddexT), cBeToBOE AaBiICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO




CIICKTpa aToMa BOaOpoOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAasA
PaanO0aKTUBHOCTDb

11.4

OnuceiBaTh U3y4EHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIC,
ONTUYECKUE, DJICKTPUUYECKYI0 TMPOBOJAUMOCTb pA3IUYHBIX Cpell) H
ANEKTPOMArHUTHBIE  ABJIEHUS  (IIPOLECCHI), HCHONB3YS  (PUINYECKUE
BEJIMYUHBL: JJIEKTPUYECKUN 3apsif, CUjla TOKA, dJIEKTPUYECKOE HANPSIKEHUE,
9JIEKTPUUYECKOE CONPOTHUBICHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOrO mojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KaTYyIIKHU, SHEPTUs JIEKTPUYECKOr0 M MAarHUTHOTO IIOJIEH,
MepHOJ] U YacToTa KojieOaHWi B KojeOaTeJIbHOM KOHTYpE, 3apsii U cuja
TOKa B TIPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX  KOJICOAHUIA,
(GoKycHOE pacCTOSHME U ONTHYeCKas Ccuia JUH3bI; I[PU ONUCAHHUU
MPaBWIbHO TPAKTOBAaTh (PM3MUECKUN CMBICT UCHOJIb3YEMbIX BEJIMYHH, UX
0003HAYCHHUS W EIUHHIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JaHHYIO
(bU3NYECKyIO BETUYMHY C IPYTHMHU BEIIMYMHAMU

11.5

OnuchiBaTh HM3YYCHHBIC KBAHTOBBIC SIBJICHHMS M IIPOLIECCHI, HCIONB3YS
(bu3HYECKre BEIHMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JITMHA BOJTHBI
U 4YacToTa CBETa, SHEPrus MU HMIYJIbC (OTOHA, NEpUoi MoJypacnaja,
SHEPTUsl CBSA3M ATOMHBIX SJIep; MPU OMUCAHWUU MPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €IUHUIIBI,
yKa3bIBaTh (OPMYIbI, CBSA3BIBAIOIIME NAaHHYIO (U3UYECKYIO BEIUYHHY C
JOPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NUECKON BETUUUHBI

11.6

Ananu3upoBaTh GU3NUECKUE IPOLECCH] U ABICHUS, UCHOb3Ys (hru3nUecKue
3aKOHBl M NPHHLUIBL: 3akoH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO MU
NapaJuIeIbHOTO COEIMHEHNS IPOBOJIHUKOB, 3aKoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKLIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUS
CBeTa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJIEHHS CBETA, YpaBHEHHE
OiHmTeHa a1 ¢Gortodpdexra, 3aKOH COXpPAHEHHsS] DSHEPruu, 3aKoH
COXPAHEHMs MMITYJIbCa, 3aKOH COXPAHEHMsI DJIEKTPUYECKOTO 3apsija, 3aKOH
COXPAaHEHHs MacCOBOIO 4YMCJA, MOCTyJNaTbl bopa, 3aKk0H paanoaKkTUBHOIO
pacriaza; Mpu 3TOM pas3iIuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHEe M YCJIOBHS  (IpaHHIbI,  00JjacTn)
MIPUMEHUMOCTH

11.7

Onpenenarb HampaBiI€HUE BEKTOpa HMHAYKIMM MAarHUTHOTO  MOJs
MPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl JIopeHiia

11.8

Ctpouth U ONUCHIBATH HM300paKEHUE, CO3/aBaEMOE IUIOCKHM 3E€pKalioM,
TOHKOH JIMH30U

11.9

BrimongaTe OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
IMPOLECCOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI71; IIpu 5TOM
dbopmynupoBath podiaemMy (3aaady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIONKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTE OITBIT
1 (OPMYIUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJ'IHTI) NpsAMBIC WU KOCBCHHEBIC H3MCPCHUSA (1)PI3I/I'-IeCKI/IX BCJIINYHH,




IpPU 3TOM BBIOUPATHh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U HUCIOIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTE U3MepeHui

11.11

HccnenoBath 3aBUCMMOCTH (DU3MUECKHX BEJIMYMH C MCIOJIb30BAHUEM
MPSIMBIX U3MEPEHHI; PU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BHJE
TaOIUI ¥ TPAPUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS

11.12

CoGuroath nipaBuiia 0€30MaCHOTO TPYy/Ia MPU MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HMCCIICIOBATEIILCKOW U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIBb30BAHNEM U3MEPHUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIENbIO,
UCTOJB3Yysl (PU3UUECKUE 3aKOHBI U MPUHLUIIBI; HA OCHOBE aHaJIHM3a YCIOBHSA
3aJauu BbIOMpPATh (PU3NUYECKYIO MOJENb, BBIIACIATh (PU3NUECKUE BEITUYMHbI
u (opmynel, HeoOXoquMble A €€ pelleHus, NPOBOJUTH pPACUEThl U
OLIEHUBATh PEAJILHOCTD MOJYYECHHOT 0 3HauUeHHs! (PU3MUeCcKOl BEJIMUMHBI

11.14

Pemarsn Ka4CCTBCHHEIC 3aJa4u: BBICTPAUBATDb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYHO LCIIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBbIC
3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUA

11.15

Hcnonb3oBaTe  NpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH  JUIA  TIOMCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMM U TPEACTaBICHUS Yy4eOHOM U HAy4YyHO-TIONYJSpHOU
uHbOpMaNMY, TOJYYCHHOH U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBAThH MOTyIaeMyI0 HH()OPMAIHIO

11.16

OOBSACHITh TPUHIMUIIBI JEHCTBUS MAIllMH, TNPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3auyarh yCIOBUS UX OE30MacHOTO WCIOJIb30BAHUS B
IOBCEIHEBHOU KN3HU

11.17

[TpuBOAUTE IPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJOTHI1

11.18

Vcnonb30BaTh TEOpETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEHEBHON KHU3HU
s obecriedeHus Oe30macHOCTH MpH  oOpallleHMH ¢ mpubopamMu U
TEXHUYECKMMHU YCTPOICTBaMH, JUIsl COXpPAHEHUsS 370pPOBbsS U COOIIOACHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpezie

11.19

PaGorare B rpymme C BBIIOJHEHUEM paA3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAaHUPOBATh pabOTy IPYMIbl, PAlMOHAIBHO PAaCHpEeNsITh 00s13aHHOCTH U
IJJAHUPOBATh JICATEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJIOr0 M3 YYACTHUKOB TpPyNIbl B pEHICHUE
paccMaTpuBaeMoi MPoOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3zaeia

Koa nposepsiemoro

IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele MeTonsl
IIO3HAHMS OKPYKaroLero mupa. Pois sxcnepuMenTa
U TEOpUM B TIIpoLecce IO3HAaHUSA IPUPOJBI.
DKcriepuMeHT B (pusnke

1.2

MonennpoBanue ¢usnveckux  SABICHUH U
npoueccoB. Hayunele rumnores3sl.  ®usnueckue
3aKOHBI M TeopuM. ['paHuIBI NPUMEHUMOCTHU
¢u3nueckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Ponre u wmecro ¢Qusuku B (GOpMHpPOBAHUU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHpA, B
IIPAKTUYECKON JEATEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

#H##Par#t##KNUHEMATUKA

2.11

Mexannueckoe — nBukeHHE.  OTHOCHUTEIBHOCTH
MexaHuyeckoro JABwxeHus. Cucrema orcyéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepuaibHON
TOYKH, UX IPOCKIHKU HA OCH CHUCTCMbI KOOPAHWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHMs, IyTH U IepeMEIeHus
MaTepHUaIbHOU TOUKH OT BpPEMEHU

2.14

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
naJicHus

2.15

Kpusonnneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBIKEHUE MAaTEpUAIIbHOM TOUYKU 110 OKPY)KHOCTH.
VYrioBast ckOpocTb, JIMHEIHAsA cKOpocTh. Ilepunon u
yacroTa. LleHTpocTpeMuTeNbHOE YCKOPEHHE

2.1.6

TexHUYecKrne yCTPOMCTBA: CIUAOMETp, JBHKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIE NTepeIaun

2.1.7

[Ipaktuueckue pabdoTel. M3MepeHue MrHOBEHHOM
ckopoctH. HMccrmenoBaHue COOTHOLIEHUS MEXKIY




IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJICZI0OBATENbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHU
IIPY PaBHOYCKOPCHHOM [JBW)KCHUM C HadalbHOU
CKOPOCTBIO, paBHOW Hymw0. M3ydyeHue IBHKEHUS
HIapyvKa B BSA3KOM JKHUIKOCTU. M3ydyeHue nBUKEHMS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#H#Par### JMHAMUKA

2.2.1

IIpunnun orHocutensHOCTH ['amunes.  Ilepselid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

2.2.3

Bropoii 3akoH HeroToHa 111 MaTepuanbHOU TOYKHU
B uHepuuanbHou cucteme orcuéra (MCO). Tperuit
3akoH HpI0TOHA U1 MaTepHaIbHBIX TOYEK

2.2.4

3akoH BceMUpHOTO TiaroteHus. Cuma TIKECTH.
[lepBas kocmuueckasi CKOpocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHUSI M cuia TpeHus mokos. Koadoumment
TpeHus. Cuia CONpOTUBIICHUS MU JABHKEHUU Tella
B JKUJIKOCTH HJIH ra3e

2.2.7

HOCTyrIaTCJ'ILHOG n BpallaTCJIbHOC  JIBHIKCHUC
a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CuIbl OTHOCUTEIBHO OCH BpAlLECHUS.
[1;meyo cumel. YcnoBus paBHOBECHS TBEPIOIO Teja B
HUCo

2.2.9

TexHuueckue yCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHwe JBIKEHHS
Opycka MO HAaKJIOHHOW IJIOCKOCTH MOJ JIEHCTBUEM
HECKOJBbKUX cuil. MccrnenoBanue 3aBUCHMOCTH CHJI
YOPYroCTH, BO3HHUKAKOIMUX B JaehopMUpYyeMOit
MpY>KWHE U PE3MHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmaruu. MccnenoBanue ycloBuii paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHYJ'ILC CHUJIBI 1 UBMCHCHHC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umnyinsca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

Pabora cuiiet




2.34

MOITHOCTE CUJIBI

2.3.5

Kunernyeckass »Heprust MaTepuUalbHOW TOYKH.
TeopeMao KUHETUYECKOM YSHEPTUU

2.3.6

[TorennuanbHas sHeprus. [loTeHIMaIbHAS SHEPrUs
yIpyro neOopMUPOBAHHOMN MPYKHHBI.
[ToreHnMaabHas SHEPTHS TeJia BOJIU3U MTOBEPXHOCTH
Seman

2.3.7

[TorennuanbHble M HEMOTEHIMAIbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUUATBHBIX CWJI C HW3MEHEHHEM
MEXaHUYECKOM HHEPruM CUCTEMBl Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBUJKEHHME  PAaKET,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

2.3.10

[TpakTueckue padotel. M3yueHune cBsi3u ckopocTei
TeJl IpU Heynpyrom ynape. MccinenoBanue cBs3H
paboThl CcHUIBl C M3MEHEHHEM MEXaHMYEeCKOU
SHEPIuu Teja

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON TeopuHu. BpoyHOBCKOE BUKEHHE.
Juddyzus. Xapakrep ABHKEHHS U B3aUMOICHCTBUSA
YacTHI] BEUIECTBA
Mopgenu CTpOeHMs Tra3oB, JKMAKOCTEH U TBEPABIX

3.1.2 Tel W OOBSICHEHHWE CBOICTB BEIIECTBA Ha OCHOBE
ITUX MOJEeN

313 Macca MOJIEKYJI. KomnuectBo BEIIECTBA.
ITocrosiHHast ABoraapo

31 314 TermmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU HJEATBHOTO
rasa
AOcomoTHasE TeMmmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOW HHEpruM  TEIUIOBOTO  JIBHIKEHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VpaBuenne Kinaneilpona — MennaeneeBa. 3akoH
JlanbTOoHa

318 I"a3oBble 3ak0HBI. M301polLieccsl B HAEAIIBHOM Ta3e ¢

MMOCTOAHHBIM KOJUYCCTBOM BCIICCTBA: H30TCpMa,




M30X0pa, n300apa

3.1.9

TexHUuYeCKue yCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. M3mMepeHnue macchl BO3Iyxa
B KJlacCHOM KomHaTe. MccrienoBaHue 3aBUCUMOCTU
MEXIy TMapaMeTpaMU COCTOSHUSL Pa3pexeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMMKNA

321

TepmonuHamudeckas cHUCTEMA. Bnaytpennss
SHEPTUsI TEPMOJUHAMHUYECKOU CHCTEMBI M CITIOCOOBI
€€ U3MEeHEeHU

3.2.2

KonuuectBo Ttemnotrel U pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEAIBHOTO rasa

3.2.3

Bunpr TeIUIONepeIavuu: TETJIOMPOBOIHOCTb,
KOHBEKILUSA, W3JIydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHas  TennoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

3.24

IlepBbii  3akOH TepMoAMHAaMUKHU. lIpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKH K M3OIPOLIECCAM.
I'paduueckas uHTepIperalys padoThl raza

3.25

TennoBele  MamuHbl.  [IpuHIUOBI  geHCTBHS
TEINIOBBIX MamuH. IIpeoOpa3oBaHus SHEpPruu B
TEINIOBBIX MammuHaxXx. KoaddumueHT mone3Horo
nerictBus (manee — KIT/1) TeroBoii mammabL. [pka
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTtumocTthb
IIPOLIECCOB B Mpupone. TernaoBble JBHUTATENH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

3.2.7

TexHu4eckne yCTpOWCTBA: IBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOUIBHUK, KOHTUITUOHED

3.2.8

[TpakTnueckue paboTel. W3mepenue ynenbHOU

TETIOEMKOCTH

3.3

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

[NEPEXO/IbI

331

[TapooOpa3zoBanue W KoHIeHcalus. Mcnapenue u
KUTICHWE. YJelmbHas TeIuloTa MapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JaBJICHHUSI

3.3.2

AOcComoTHas U OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Haceliennslii nap

3.3.3

Teépaoe Tteno. Kpucramnmueckue u amopQHbIe
Tena. AHMU30TPONMS CBOMCTB KpHCTA/LIOB. JKuukue
Kkpuctayasl. COBpeMEHHbIE MaTEpPHUAIIB




[InaBnenne m KpuctayuM3auus. Y AelbHas TEIUIOTa

3.3.4
riasienus. Cyomumanus
3.3.5 VYpaBHeHuUe TEII0BOro 6amaHca
TexHuuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJIOTHH MOJy4YEHUs
COBPEMEHHBIX  MaTepualioB, B TOM  YHUCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. M3MmepeHue BIIaXXHOCTU
BO3/yXa
4 DJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OJekTpu3anusa Tel. OJeKTpuueckuid 3apsna. Jlsa
BH/JIA JICKTPUYECKUX 3aPsII0B
412 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
41.4 B3aumogeiictBue 3apsaaoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxk€HHOCTD
4.1.5 ANIeKTpUYecKoro mois. [IpuHIun Cyneprno3uiuH.
Jlunnu HanpsSKEHHOCTH SIEKTPUUECKOTO OIS
416 Pabora Win AIEKTPOCTATUYECKOTO TIOJIA.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
4.1 [IpoBOAHMKN W JOUAJIEKTPUKA B  TIOCTOSTHHOM
4.1.7 AIEKTPUYECKOM oJe. JuanekTpuyeckas
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KonaeHcarop. DieKTpo€MKOCTb
4.1.8 MJIOCKOTO KOHJAEHCaTopa. ODHEprusi 3apspKeHHOTO
KOHJIEHCATOpa
TexHuueckue YCTPOMCTBA: DJIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTATUUYECKAS 3aIuTa,
3a3eMJIEHHE  DIIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4.1.10 HpaKTI/IIieCKI/Ie paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHAEHcATOpa
##Par###IIOCTOSHHBIN DJIEKTPUUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcenoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
421 ANEKTpUUeCcKOro Toka. Mcrounnku Toka. Cuia Toka.
4.2 [TocTosiHHBIN TOK
422 Hamnpsioxenune. 3akon Oma mj1s ygacTka 1enu
423 DIIeKTpUIecKoe COTPOTHUBIICHHUE. VYnensHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

HOCJ’ICI[OB&TCJ'II)HOC, mapauji€JIbHOC, CMCHIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTta anektpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHUYECKOI'O TOKa

4.2.7

anekTponaBrkymmas cuia (manmee — OJJC) wm
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA TOKa.
3akoH Oma s MOJIHOM (3aMKHYTOM)
aNeKTprudeckoii enu. Kopotkoe 3amMbIikanue

4.2.8

ONEKTPOHHAas IMPOBOJUMOCTb TBEPABIX METAJIIOB.
3aBUCHUMOCTb  COIPOTUBJIEHHS  METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuii TOK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass W MpPUMECHas
MPOBOJIUMOCTh TIOJIYIPOBOJHUKOB. CBoOMCTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKUM TOK B JIIEKTPOJINTAX.
DJNEKTPOIUTHYECKAS AUCCOLUALNS. DIIEKTPOJIN3

4.2.12

DnekTpudeckuil ToK B razax. CamMocTOSITeNbHbIN U
HECAMOCTOSITCIIBHBIA  pa3psin. Pa3nuyHble  THITBI
CaMOCTOSTENIbHOTO paspsaa. Momuus. [Tnazma

4.2.13

TexHHuecKkue yCTpOICTBa: aMIIEpPMETP, BOJBTMETD,
peocTaT, HICTOYHHUKH TOKa, JJIEKTPOHArPEBATEIbHBIC
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (doTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TaJlbBaHUKA

4.2.14

[TpakTueckue paboThl. M3yueHue cMenIaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC uncTOUHMKAa TOKa M €ro
BHYTPEHHETO COINIPOTHBIICHUS. HaGnronenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

##HPartH#MATHUTHOE I1OJIE. ODJIEKTPOMAT'HUTHAA MHAYKIMA




ITocTostHHEIE MAarduThl. BsaumopeiictBue

43.1
MOCTOSIHHBIX MardHUTOB
MaruutHoe nosie. BekTop MarHUTHOW WMHIYKIIUH.
432 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
e MHAYyKIUU. KapTrHa TMHUNA MarHUTHOW MHIYKLIIMHU
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarnuTtHoe 1ose nmpoBoaHHKA ¢ TOKoM. Kaprtuna
JUHUA TOJNSl JUIMHHOTO MPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OnweiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHUE
Cuna Jlopenna, e€ MoOIylb ¥ HaIlpaBJICHHE.
435 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabora cuiel Jlopenia
4.3.6 SIBieHME AIEKTPOMArHUTHON UHIYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLIUU
438 OAC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOMU
o uaaykuun Gapanes
Buxpeoe snextpuueckoe noue. 3C uHIyKINH B
4.3.9 MPOBOJAHMKE, MABWXKYIIEMCS TIOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. DC
- CaMOMH/LYKIIUH
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUuYeCcKHe yCTPOWCTBA: MOCTOSHHBIE MArHUTHI,
4.3.14 AIIEKTPOMArHuThl, MIEKTPOJIBUraTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[TpakTudeckue paboThl. l3yuyeHue MarHUTHOTO
MOJIsL KaTyIIKH ¢ TOKoM. MccrnenoBanue neidcTBuUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HUccinenoBanne  sIBICHHUSA 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHHM A 1 BOJIHBI
#H#HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarensHas cucrema. CBoOOgHBIE KOI€OaHM.
5.1 51.1 INapmonnueckne xkoneOanus. Ilepuon, wyacroTa,
aMIIuTya v (hasza KoneOaHuit
512 [IpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHuil.
Kunemarnyeckoen  JAMHAMHUYECKOE  OIMCAaHUE
K0J1e0aTEeIbHOTO ABM)KEHUS

5.14

IIpeBpaniene 5SHEpruM INpU TapMOHHUYECKHX
kosebaHusax. CBsA3b  aMIUIMTYIbl  KoJeOaHUi
MCXOJIHOW BEJIMYMHBI C aMIUIUTyJaMH KoJieOaHui
€€ CKOpPOCTU U YCKOPEHMUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
DIIEKTPOMArHUTHBIE KOJIEOaHUS B UACATHHOM
KoyIe0aTeIbHOM  KOHType. AHAJOTHS — MEXAY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

3aKkoH COXpaHCHHUA  OHCPruM B HUJACAJIbHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

BoiHyX/1€eHHbBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3oHancHas kpuBas. BeiHyXIeHHBIE
AICKTPOMAarHUTHBIE KOJIeOaHMS.

5.18

Ilepemennsblit Tok. CHHYCOHMIaTIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MoIHOCTh MNEPEMCHHOI'O TOKa. AMHJ'II/ITy,Z[HOG nu
HeﬁCTBYIOIHee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTtBo, mnepenada u
norpebieHue JNEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKHE  PUCKH  TpPH  NPOU3BOJICTBE
ANEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUS DJIEKTPOIHEPTHH B IOBCEIHEBHOU
KU3HU

5.1.11

Texnuueckue YCTpOMCTBA: ceifcmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

IIpakTrHueckue paboThI. HccnenoBanue
3aBUCUMOCTH TE€pHoJa MajlbIX KojeOaHHH rpysa
Ha HUTU OT JJIUHBI HWUTH M MAacChl Ipy3a.
HccnenoBanue IEpEeMEHHOrO TOKa B LENHU U3
MOCJIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOPA,
KaTYIIKH U PE3UCTOpa

5.2

###PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JyIMHA BoJHBL [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI
599 ###Par###  Unrepdpepenuus u  audpakuus

MEXaHUYCCKHUX BOJH




5.2.3

3Byk. CxopocTh 3ByKa. ['poMKOCTh 3BYyKa. BricoTa
toHa. TemOp 3ByKa

5.24

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIOBHUS W3ITy4EHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BeKTOpoB E, B 1 v B 3J€KTpOMAarHUTHON BOJIHE B
BaKyyMe

5.25

CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPa)XKCHHE,
IIPEJIOMJICHUE, HOJISIpA3ALUs, TuQpakuus,
unTepdepenims. CKOpPOCTh  3IEKTPOMAarHUTHBIX
BOJIH

5.2.6

Illxkana osnekTpoMarHUTHBIX BOJIH. I[IpuMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIHATTBI pPaanoCBsI3H u TEJIEBUICHHU.
Panuonokamnus. DIEKTpOMAarHUTHOE 3arpsi3HCHUE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue yCTpOICTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YIbTPa3ByKOBasi JIMAarHOCTUKA B
TeXHUKE W MEIWIIMHE, pajap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

##HPar##HOIITUKA

5.3.1

[IpsimonuHeitHOE  paclpocTpaHEHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaXXEHHUS CBETA.
[Toctpoenune n300paxeHuii B MIOCKOM 3epKaje

5.3.3

[Tpenomnenue ceera. 3aKOHBI IPEIOMIIEHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIN
YTOJI OJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcus ceera. ClnoxHbIN cocTaB O€JIOro CBeTa.

[BeT

5.3.6

Colwuparoiue U pacceuBarolIue JUH3BL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE M ONTHYECKAs Cuia
TOHKOM muH3bl. [locTpoeHune wu300paxkeHuil B
COOMpAarOIIMX U paccerBarONNX JuH3ax. Dopmyna
TOHKOI JIMH3EL. YBEIMYEHHUE, TaBacMOE JTUH30M

5.3.7

Hp CACIIbI NMPUMCHUMOCTHU TCOMGTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOJIr01eHUS MaKCHMYyMOB u
MUHHUMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakmus cera. JudpakimoHHas pemiérka.
YcnoBue HaOIOICHUS TIIaBHBIX MAKCUMYMOB IPHU
NaJicHil  MOHOXPOMAaTHYEeCKOro  CBeTa  Ha
TU(PPAKIMOHHYIO PEIIETKY

5.3.9

5.3.10 [Tomstpusarus cBera

TexHuueckue  yCTpPOMCTBA: OYKM,  JIyIIa,
5311 ¢oTroamnmnapar, IPOEKIIMOHHBIH arnmapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs  OIITHKA,

TU(PaKIMOHHAS PEHIETKA, TTOIIPOU]]

[paktuyeckue paboThL. M3MepeHme MoKazaress
5312 IPETOMIICHHSI. HccnenoBanue CBOWCTB
e u300paxkeHuii B nmuH3ax. HaOmoaeHune aucnepcun

CBCTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHukH. [locTynaTel TEOPUM OTHOCUTEIHHOCTH:
WHBAapHUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.1

OTHOCHUTENHEHOCTD OJHOBPCMCHHOCTHU.

6.2
38.M€,Z[J'I€HI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

CBs3p Macchl C DHEPrHe H  HMIIYJIbCOM
6.4 CBOOOJIHOM 4YacTHIIBI. DHEPrusl MOKOS CBOOOIHOM
YACTHILBI

KBAHTOBAA ®U3UKA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

@®ortonsl. ®opmyna Ilmanka cBA3uM dHEpruu
7.1.1 ¢boTOHa C €ro 4acTtoToh. DHEPrusi U HMIYJIbC
dboToHa

OtkpsiTHE U uccienopanue poroapdexra. OnbIThH

7.1.2
A.I'. CroneroBa. 3akoHs! poTodddexTa

VpaBHenne OiHmTeiiHa st poToaddexTa.

7.1.3
«Kpacnas rpanuna» ¢portoapdexra

7.1.4 Hasnenue ceera. Onbite! [1.H. JIeGeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

216 TexHU4YeCcKue yCTpOMCTBA: (GoTodIEMENT,
o doTogaTurK, conHedHas Oartapesi, CBETOINO,T

7.2

CTPOEHUE ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHs aToma. [InanerapHas

MOJIENIh aTOMa




71.2.2

IToctrynatet bopa. W3nydeHwe u MOIIOLIEHUE
(GbOTOHOB MpHU Mepexoje aToMa C OJAHOIO YpPOBHS
sHepruuM Ha Jnpyrod. Buael cnektpoB. Crextp
YpOBHEH 3HEPrUu aToMa BOAOPOIa

7.2.3

BosHoBbie cBolicTBa yactuil. Bonnbl ne bpoitis.
KopmyckynsapHo-BomHOBOH ayanusm. [udpakmus
AJIEKTPOHOB HA KpHUCTAJIIaX

7.24

CnonTanHoe n BBIHYXXICHHOC H3ITYUYCHHUC.
YCeTpoicTBO U IpUHIHKI PabOTHI J1a3epa

7.2.5

TexHu4eckue yCcTpoMCTBA: CIEKTPaJIbHBIM aHAIU3
(crieKTpOCKOII), J1a3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0ICHUS 51 perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. ONBITH Pe3epdopaa
M0  ONpPENCICHUIO COCTaBa  PaJHMOAKTUBHOTO
uznyyenusi. CpoiictBa anbda-, OeTa-, ramma-
u3Ny4deHus. BiusHue paguoakTUBHOCTH Ha KHUBBIE
OpraHU3MBbI

7.3.3

OtkpbiTHE TpOTOHA U HeWTpoHa. HykioHHas
Monenb siapa leizenOGepra — MBanenko. 3apsin
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3axkoH
paJIMOaKTUBHOTO pacraja

7.3.5

OHeprus CBsI3U HYKJIOHOB B sijipe. SliepHble CUJIBL.
HedexT macchl spa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

Snepusiii  peaktop. TepMosiaepHbId  CHHTES.
[TpoGiieMbl U MEPCTIEKTUBHI SIIEPHONU IHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

7.3.8

OneMeHTapHble 4acTUlbl. OTKpPBITHE ITO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOIEHCTBH

7.3.9

TexHudyeckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omOa

7.3.10

[Tpaktuyeckue pabotel. MccnenoBaHue TpeKoOB
yacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nusi, sipKue 3BE3IBI,




IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

ConHeuHasi cuctema. [lmaHeTsl 3€eMHOWM TPYMIIBL.
[11aHeThI-TUTaHTBl U HMX CIYTHUKH, KapIUKOBBIC
maneTsl. Masblie Tena CoTHEeUHOU CUCTEMBI

8.3

Comnne, ¢orochepa m armochepa. CosHeuHas
AKTUBHOCTh

8.4

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, 170:¢
B3aMMOCBs3b. JlnarpamMmma «CreKTpajgbHbIA KIacc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUISt 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHUE 3BE3 L.
CoBpeMeHHbIE MTPENCTABICHUS O IIPOUCXOKIACHUN
u 3Bosrounu CoslHIa ¥ 3BE311. DTanbl KU3HU 3BE3]L

8.7

Mneunsiii IIyte — Hama [Mamakrtuka. CrnimpanbHas
cTpykrypa ["anakTuku, pacnpeneneHue 3BE31, rasa
n neumi. [lonoxenne u naemxenue CoaHua B
INanaktuke. [1nockas u cpepuueckas noICUCTEMBI
["aymakTkn

8.8

Tunbl ranakTuk. PaguoraliakTMkM H  KBa3aphl.
UéEpHbie bIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ramaktuk. Bo3pact u paguyc
Bcenennoii, teopusa bospmoro B3peiBa. Monenb
«ropsiuer BeenenHoi». PennkroBoe nznydenue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/IBI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHUpOBaHHOCTE YMCHHH TMPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buszuku " TEPMOJTUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3HKHU A1 aHAIM3a M OOBSICHEHUS
SIBJICHUA MHUKPOMHpA, MaKpoOMHpa U MeraMupa, pa3inyaTh YCJIOBUS
(rparuIBl, 007ACTH) MPUMEHIMOCTH (DU3MUYECKUX 3aKOHOB, TIOHUMATh
BceoOmmit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIOJIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3UPOBaTh (u3ndyeckue
MPOLIECChl,  HMCMOJB3ysl ~ OCHOBHBIE  IOJOXEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7adyd C SBHO
3a/IaHHON W HESIBHO 3aJJaHHON (PU3MUECKOW MOJENIbIO: Ha OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, IPUMEHSATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TocTynaTbl  (U3WYECKUX  TEOPUH  TPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/Jad, MPOBOJIWUTH PACUETHI Ha
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBaTh pe3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIUe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
3HAHUW ®3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO  IUKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SABJICHUSA




Brnanenue OCHOBHBIMHU METOJIaMH HAY4HOT'O MO3HAHUA,
HCIIOJIb3YCMBIMHU B (1)I/ISI/IKGZ NpoBOAUTL HPSAMBIC KW KOCBCHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCOO
U3MEPEHHS U HCIOJIb3Yysl M3BECTHBIC METOJbl OLEHKH IMOTPEIIHOCTEH
U3MEpPEHHUH, MPOBOAMTH HCCIEIOBAHUE 3aBUCHMOCTEH (U3UUECKUX
BCJIMYHUH C HUCIOJIB30BAHUCM  IIPAMBIX I/I3MepeHPll>'I, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAaThl, UCIIOJIb3Y:A (1)I/I3I/I‘ICCKI/IG TCOpHH, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cCOOMIONATh MpaBmiia 0€30MacHOTo Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTO 3KCIIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  ESTEIBHOCTH  C  HCIOJIb30BAaHHEM
UUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W J1a0OpaTopHOTo

o0opynoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICAICTBHS OBITOBOM ¥ MPOW3BOJICTBEHHON JIEATEIIHHOCTH YEJIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN SKOJOTHYECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o paloHaIbHOM
NPUPOAONOJb30BAHNHM, A  TaKKe  Pa3yMHOM  HCHOJIb30BAHUH
JOCTMKCHUM HAyKM W TEXHOJIOTMW UId JaJbHEWIIEr0 pPa3BUTHS

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

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

10

ChopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHBl [UJI aHalu3a u
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHYEeCKOW cpejie; JBUKEHUS

HeOeCHBIX TeJ, DBOJIIONNH 3BE31 U Beemennon




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

Kon
pasaeaa/t
eMbI

Koxa

HpOBepﬂeMbli;l IJIEMEHT COAECPKaHUSA
JEMCHTA

1 MEXAHHWKA
11 KMHEMATHKA

111 Mexanngeckoe JABHXKCHUC. OTHOCHTEIILHOCTD

MexaHnueckoro asmxeHusa. Cucrema orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé€ pamiyc-BekTop:
Flr)=(xle) vl )z(e)),

TpaeKTopIIA,

IepeMEIICHIIE!

Ar =7(t))—r(t) =1, -1 =
= (Ax, Ay, Az),

1.1.2

IIYTb.

CrnoxeHIe HE[}EMEI_I]EHIIfll

Ay =4, +47

CkopocTh MaTepuaIbHONU TOUKHU:

_ AP
L= —-
At

-y

J— -.':
== (v0,.0.).

Ar—si
Ax

1.1.3 U, =—L =x,, AHAJOINYHO v, =V, U.=Z/.
Ao

CrnosxeHHe CKopocTell: 5, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTU MaTepHaHLHOﬁ TOYKH

MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 IrpaduKy




3aBUCUMOCTH V(1)

. . AD
YCKDPEHIIE MAaTePHAMBEHOII TOUIKIL: a = —L =
1—

Ar
114
Av . :
a = =(v,),". aHAIOTI4HO a, =(v, )", a.=(v.)
At . - o '
PaBHOMepHoe HpHMOHHHeﬁHoe JABHUKXCHHC!
xX(t) = xg + Voyt
X(t)
0
+
1.1.5

0X

U, (t) — vp, = const

(t)




0x

const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

x(t)=x,+uU, r+—H*'
- o Ox ~

e

vit)=u, +at

1.1.6 a. = const
2 2 _ A c -
UE.T U.l.'r - -'H.'l.' [""2 ""1]
U £
. 7 |
HPII ABIDECHIII B OJITHOM HalIpaBJIICHHII ITYTE 5= _2
CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
L ﬁo
1.1.7 l

Yo o

0] Xo ‘t—

JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM 0 K TOPHU30HTY:




x(f) =x, + U t=x +U,cosa-t

-

v =y, +Unr+g‘T—1 + U, sina - r—‘gTT

v(t)=v,, +g t=u,sino— gt

=0

=—g=const

[
1
{u ()=uv, =v,cosu
{

o
X
o
Ll

¥

1.1.8

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepualibHOM
TOYKH 10 OKPY>KHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

R

[Ipu paBHOMEPHOM ABUKEHUU TOUKH MO OKPY>KHOCTH
21

=—=2
w T v

2




270
. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOYKH:

uc

R
. IlostHOE yCKOpEHHE MaTepUaIbHOU TOUYKH

Teépnoe Teno. [loctynarenbHoe U BpalaTeabHOE

1.1.9
JBHYKEHUE TBEPIOTO Tella
1.2 JMUHAMUKA
121 WNuepunaneHpie  cuctemsl  orcu€ra. [lepBblid  3aKOH

Herorona. Ilpuaiun otHocuTensHOCTH ["anunes

1.2.2

Macca tena. IIIOTHOCTE BemiecTBa:




A

1.2.3

Cuna. [IpuHIMnI cynepro3uuy CUL:

- - -

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEHCTB




Bropoii 3akon HetoTona: nns matepuanbHoit Touku B UCO

-
-

Fi =ma,

1.2.4




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
Fi, Fy
195 Tperuii 3akoH HproTOHA /111 MaT€pUaibHbBIX TOUYEK:
Fi; = —Fy




12

21

1.2.6

3akoH BCCMUPHOT'O TATOTCHUA: CHUJIbI NPUTKCHUA MCKIAY

TOYEYHBIMHA MaccaMy paBHbI
mim;
R2

F=aG




Cuita TSDKECTH. ]_[eHTp TSDKECTH Tejla. 3aBUCHMOCTH CHJIBI

TSDKECTH OT BBICOTBI h Haa MOBCPXHOCTBIO IIJIAHCTHI

paguycom RO:
_ GMm
"= R + )2

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuia tpenusi. Cyxoe TpeHue.
Cuiia TpeHus! CKOJIbKEHUS:
F;‘p = uN
F
P
UN
1.2.8
Cuna TpeHus moKos:
Ep, < uN

™

IA




Koadduunent tpenus

[aBiienue:
N
P=7s
S
1.2.9
F
is
1.3 CTATHUKA
i
F
MOMEHT CHITBI OTHOCUTEIHFHO OCH BpAIICHUS:
M| = Fl, rae | — mieyo cuisl
F
1.3.1
F
OTHOCHUTEJIBHO  OCH, mpoxojsmeid dyepe3 Touky O
NEPIIEHAUKYIIIPHO PUCYHKY
1.3.2 Lentp macc tena. LleHTp Macc cucteMbl MaTepUaIbHBIX




TOYCK:




B o1HOpOAHOM TTOJIE TSAXKECTH

(g = const)




const)
LOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[My+M,+...=0

1.3.3 -
|E+Fy+...=0
HitHParfHt
3axoH Ilackamns
1.34
JlaBnenue B xKuAKOCTH, nokoseiics B UCO:
p =po +pgh
Hit#Par#it | P
1.35
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
F
HHHPar##H
1.3.6

Apx




BBITCCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcaoBue nmiaBaHus Tel

14

3AKOHbI COXPAHEHN A B MEXAHUKE

HHHParH##
141

NMnynbsc MmaTepuabHOM TOUKHU:

p=mv




NMmnynec cuctemsl Tei:

- - -

p=p1 +p2t..

HHHParH# 1
1.4.2




HHHParH##
1.4.3

3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCA!
B CO

- -

Ap = A(pl + p2+' . ) = FlBHEH.[HAt + FZBHemHAt+' -




1BHEIIH

At

2BHEIIH

At

B UCO , ecitn




A(

, €CITH

- -

FlBHeI.L[H + FZBHemH+- e




1BHEITH

2BHEITH

PeakTuBHOE JBMXXEHUE

F
ﬁ[;(x‘

HHPar###

14.4 PaGota cuiisl Ha MaJIOM TIEPEMEIICHNUH:
A= |1*:| |A7|-cos = F, - Ax
«

1.4.5 D)

MOIIHOCTb CUJIIBI:

€CJIM 32 BpeMsI




At

At

pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI

p=4
At Ar—s

=F-p-cosna

1.4.6

Kunernueckas OHEpIUi MaTCpI/IaJ'II)HOI\/'I TOYKU:

KWH

mv

2m

_mv
2

EK]/IH -

2 pZ

=2m




3aK0H U3MEHEHUS KHHETHYECKOH OHCPIun CUCTEMBI

MatepuanbHblix Touek: B UCO AExun = A1 + A2 + ...

1.4.7

HOTCHHI/IaJ'IBHaH OHEPIUs:

JUIA IIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZl'[OTeHL[_: AEHOTeHu

12

1moTeHIy

2IOTEHI]

AE

TIOTCHI]




[ToTrenumanpHas SHEPTUs MATEPUATILHOM TOYKH B
OJTHOPOJHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
IIOTCHI]
mgh
[lorennmanpHast SHEPTHs YIPYTro AeHOpPMUPOBAHHOTO
TCiIaa.
5 kx?
noTeHL — 2
E
IOTCHI|
2

kx




1.4.8

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ BHGPFI/II/I:
Euex = By T Em'm:—m-
B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,; = 0, eCIH Azcex menoresn cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

lapmoHnveckne  KoineOaHHS ~ MaTepUAIBHOH  TOYKH.
Ammmatyna u dasa  konebanuil. Kunemarnyeckoe
OITHCaHUE:

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

v (5 =x.

a(H=(v,),=—e'x)=a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.
JlnHaMHUYecKoe OIUCaHUE:

ma, = —kx,
X

ma

—kx,
rac

k=mw

ma

. OTO 3HAYHUT, YTO
E, = —kx.




—kx.

OHepreTuyeckoe OIHMCaHKE (3akoH COXpaHEHHUs

MEXaHUYECKOI HepTun):

CBs13p aMIUIUTYZIbl KOJIEOAHUM CMEIIEHHs] MaTepHallbHOM
TOYKH C aMIUIUTyJaMH KojiebaHuil e€ CKOpoCTH U

YCKOPEHHUSL:

Upee =04, @ =04

[lepuron u yactoTra KoyieOaHMii:

r-*t_1
0 v

Hepnoz[ MaJbIX CBO60,[[HHX KoJIeOaHMI MaTEeMaTHYECKOIrO

MagTHHUKA:
15.2 ]
IF=2m |—
g
[Tepron cBOOOIHBIX KOeOAHUMN MPYKUHHOTO MasITHUKA!
m
T=2n E
Breinyxkaennsie  konebanus. Pesonanc. Pe3onaHcHas
15.3
KpHuBast
[lomepeunble ¥ OPOJOJBHBIE  BOJHBI. CxkopocTb
pacnpoCTpaHEeHUS U JJIMHA BOJIHBI:
154

v
A=vl =—
v




Hutepdepennius u qudpakius BOJIH

1.55 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ©OU3UKA
Monenu CTpOeHUS Ta30B, KXUAKOCTEH W TBEPABIX TEIL
[Tycts TepMoguHamuueckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4eCcTBO BEIIecTBa
N m
TN w
\'
211 -




rac

N
A
— 4ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
u

u

— MOJISIpHAsl Macca BelecTBa
2.1.2 TennoBoe ABMKEHNE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzanMmoneiicTBie yacTUIl BEleCTBa
214 Huddysus. bBpoyHoBckoe ABUKEHHE
2.15 Mogens uneanbaoro raza B MKT

216 CBsi3p MEXKIy JaBICHUEM U CpeAHeHd KHHETHYECKOU
SHEPrued  NOCTYNATEIbHOrO  TEIUIOBOIO  JBHXKEHUSA




MOJIEKYI HJIeTBHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

-

1 = 2 (mp?) 2. —
p=-mnv =—n-| —|=—N-&,.
3 30002 3 '

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

Tl:v

- KOHIICHTPAIIHS MOJIEKYJI

2.1.7 AoOcomoTHas Temmiepatypa: T =t +273K
Cesi3p TeMmriepaTypbl Ta3a €O CpeaHed KHUHETHYECKOM
SHEpPTrHe MOCTYNaTeNbHOTO TEIUIOBOIO JIBUJKEHUSI €ro
MOJIEKYJIL:
& .=|——|==kT
2 2
2.19 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:




(Vpaprerme Merrereea — Krareiipona

| BeIpeuKeHHe U1 BHYTPeHHEH SHepIHH

VpaereHne Menjgeneera — KianeiipoHa (mpumeH
3aIIICI):

oV =""RT =vRT =NkT, p=PRL

H H

BripaxkeHne 114 BHyTPeHHell 3HepIHH 0JIHOATOMHO]
raza (IpHIMeHIIMBIe (QOPMEI 3aIICH);

U=3vRT =3T3 RT —ve T=3 py
2 2 21 o2

2.1.11

3aKkoH I[aJII)TOHa AJI9 JaBJICHUA CMCCH PAa3pPCIKCHHBIX I'a30B!:

p=p1 +p2t..




2.1.12

N3onporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJieKyJ N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

p
- = t
T = cons

T

Y

const

n3zobapa (p = const):
v = t
7 = cons

const




I"'paduueckoe npencrapieHue U3onpoueccos Ha pV-, pT-u
VT- quarpamMmax.

OO0ObeIMHEHHBIN Ia30BbII 3aKOH:
pV

— = const
T

pVv

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HacrkilieHnple M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTU W AABJICHUA HACBIOICHHOI'O IIapa

2113 OT TemmepaTypbl, WX HE3aBHUCHUMOCTh OT 00BEMa
HACBIIICHHOTO Iapa
Bnaxnocts Bo3ayXa.
OTHOCHTENbHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].LlHapa(T) B pﬂacml.unapa(T)
¢
2.1.14 =

HachIIIIapa




(M

(M

M

M

napa

HacChIIIapa

napa

N3meHeHne arperatHblX COCTOSTHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

M KOHJICHCAIUS, KUTIEHHUE KU IKOCTH

M3MeHeHne arperatHbiX COCTOSIHUM BEIECTBA: TUIABJICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0IaX




2.2

TEPMOJNHAMUKA

221

TeruioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BuyTpennss sueprus

2.2.3

Tennonepenaya kak cnoco® W3MEHEHUS BHYTPEHHEH
sHepruu  Oe3  coBepuieHuss  paborel.  KoHBekuus,

TCIUIOIMPOBOAHOCTD, U3JIYUCHUC

224

KonnuecTBo TEeIIOTEL.
VenpHas TEIIOEMKOCTD BELIECTBA C:
Q = cmAT

CMAT

2.25

VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
VnenbHas TerioTa miasiaeHus A Q = Am.

VY nenpHas TemoTa cropanus Torrea q: Q = gm

2.2.6

DOneMeHTapHas paboTa B TEpMOIUHAMHUKE:
A = pAV

pAV

Bbruucnenne pabotel mo rpaduky mnporecca Ha pPV-

TuarpaMMe

2.2.7

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 = AUy; + Ayp = (Uy — Uyp) + Aqy

12




AU

12

12

(U

12

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




12

12

(U

AU

12

2.2.8

BTOpOfI 3aKOH TCPMOJUHAMUKH. H606paTI/IMI>IC PO ECChI




[Ipunuune! aeiicTBus Ternobix MamuH. KIT/T:

229 Y0 0w O
o ZUHarp ZiHATD i Harp
MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
T T T.
2.2.10 max N =M, = — — ] — Zxmom
T Toap
VYpaBHeHHe TEIIOBOTO OanaHca:
Q1 +Qz +Q3+...=0
1
+
2
2.2.11
+




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DnekTpuzanusa Tea W €€ MPOSIBICHUS. DIJICKTPUUYECKHUI
3apsan. JBa Buzaa 3apsana. DJIeMEHTapHBIA 3JIEKTPUUECKUN

3aps. 3aKoH COXPAHCHUA JICKTPUUCCKOr'O 3apsaaa

3.1.2

BsaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kymnona:
B OJJHOPOJHOM BEILIECTBE C TUIIEKTPUUECKON

IIPOHUIACMOCTBIO

F:k|‘?1|'|:7:: 1 _|§"1|"-'_?:

g’  4meg, 17

3.1.3

SHCKTpH‘leCKoe noine. Ero ,HeﬁCTBPIe Ha J3JICKTPHUYCCKHC

3apsabl

3.14

Hanpsk€HHOCTD 37€KTPUUECKOTO HOJIS:

-

) F

qnpoGan?l

MPOOHbIH




Ilone Toueynoro 3apsaga:

q

ET = k T_z
r
k
r
2
q

OJHOPOIHOE IIOJIE:
E = const.




const.

KapTunbl 1uHUN HanpsH>KEHHOCTH ATUX TTOJICH

3.15

IloTeH1IMaIbHOCTD OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(¢h1 — ¢2) = —qAdp = qU.

12

(¢

HOTGHI_[I/IaJ'II)HaSI OHEPIrUd 3apsga B JJIICKTPOCTATHYCCKOM

TI0JIC:




—AW

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

d,_ﬂ
T q

CBs3b HaprDKéHHOCTI/I OoJIsI U pa3HOCTU MOTCHIUAJIOB JIJIsA

OJTHOPOJIHOTO AeKTpocTatnueckoro mois: U = Ed

3.1.6

[IpuHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU IIPOBOAHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH NPOBOJHUKA (@ = const
318 JydnexkTpuku B AEKTPOCTATHYECKOM ToJIe.
JsnexTpudeckasi IPOHULIAEMOCTD BEILECTBA €
Kongencarop. DneKTpoéMKOCTh KOHIEHCATOPA:
q
==
U
C
3.1.9
u




eC

DIeKTPOEMKOCTH IIIOCKOT0 KOH/ICHCATOpa:

£€yS
= 0 :gCO

d

&e

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 =""C1'[apaJIJ'I_C1+C2+'"




Hapat




HOCHGHOB&TCHLHOG COCAMHECHUEC KOHACHCATOPOB:

U=Ui+Uz...q1=q=..., =—+—+..




oci




3.1.11

9Hepr1/1;1 3apPsSPKCHHOI'O KOHJACHCATOpA:

_qU_CUZ_q2
€T 2 2 T2

qu




Cu

2C

3.2

3AKOHBI TIOCTOAHHOI'O TOKA

Cuta Toka:
=24
3.2.1 Ay 0
ITocTosunslii ToK: I = const
Jns mocrosiHHOrO TOKA q = It
322 VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.

Hanpsoxkenne U u OJIC E

3.2.3

3akoH OMa il yyacTKa LeMu:

I_U
R




DNeKTprUYecKoe

COIIPOTUBJICHHEC.

3aBUCUMOCTD

COIIPOTUBJICHHA OJHOPOAHOI'O ITPOBOJHHUKA OT €I0 JJIMHBI U

ceucHHs. Y AeIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R:p§

R
3.2.4 P
S
I
Hctounnku Toka. 3/]C ucTouHmka Toka:
E = ACTopOHHHXCHn
q
3.25




A

CTOPOHHHUXCHUIT

BryTpenHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma uig TOJMHOM (3aMKHYTOH) 3JIEKTPUYECKOM

uenu: E = IR + Ir, oTkyna

Rr




3.2.7

HapaHJICHLHOC COCAMHCHUC ITPOBOJHUKOB:

I=11+12+..,Ul=U2=.,
1 1

Rnapa}m Rl

napaut

1

+—+..

R,




HOCHeﬂOBaTeHBHOG COCANHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = Rl + R2+

T1ocn




3.2.8

Rt

Pabora anekrpudeckoro Toka: A = [Ut.
3akoH [[xoynsa — Jlenna:

Q =I*Rt

Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=Ft




3.29

MOH_IHOCTB OJICKTPHUYCCKOI'0 TOKaA:

Temnosas MOIIHOCTb, BBIACIISIEMAA Ha PE3UCTOPC:

., UF
P=I'R=—=]U
R

MoniHocTh HCTOYHHKA TOKA:

ME‘IEH:I'[
PE:—' :EI

At Ars0

3.2.10

CBO6OI[HLI€ HOCHUTCIIN QJICKTPHUYCCKUX 3apsAa10B B
IIPpOBOAHHKAX. Mexanu3Mbl MMpOBOAMMOCTHU TBépIH)IX
MCTAJUIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoaauku. I10ynnpOBOTHUKOBBINA 1O/

3.3

MAT'HUTHOE I1OJIE

331

Mexanuyeckoe B3aUMOIECHCTBHE MarHuToB. MarHutHoe
none. Bekrtop  MarHuTHOM — MHaykuMu.  IIpuHnumn

CYNEpIOo3nIunu MaroHuTHBIX MOJICH:

- - -

B = Bl +Bz+




Jluann wHAYKIMKM MarHutHOro mnonisA. KaprtuHa nuHui
WHIYKIUU MAarHUTHOT'O oJIg IOJIOCOBOT'O u

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHoe 1ojie MPOBOAHHUKA C TOKOM.

KapTI/IHa JIMHUA WHAYKIOUW MArdtuTHOI'O 1OJI JJIIMHHOTO

3.3.2
OpsIMOTO  TPOBOJHUKA W 3aMKHYTOTO  KOJBIIEBOTO
MIPOBOJIHUKA, KATYILIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYMHA:
F, = IBlsina
3.3.3 A

IBlsino.




, TJI€ 0. — yTrOJI MEKly HaIIPABJICHUEM IIPOBOJHUKA U BEKTOPOM

>

B

3.34

Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEIUYUHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
1€ 0. — YToJl MEX]ly BEKTOpaMu

-

v

12

. HBI/I)KCHI/IG 3ap$I)KeHHOI71 YaCTulbl B OJHOPOJAHOM MAarHuTHOM

II0JIE




3.4

OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

oD
B
n
3.4.1
S
BScosa
7 B
o/
G 79
3.4.2 SABnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH ANeKTpoMarHuTHoW nHAykuuu Dapases:
AD
At Af—0
\fuin'
I
3.4.4 O/1C uHAYKIMU B IPSIMOM ITPOBOAHMKE JITTMHOM |,

ABUIKYIHIEMCS CO CKOPOCTBIO

v




(;J_Z)

)

B OJTHOPOJIHOM MAarHUTHOM TMoJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YyTOJI MEXy BEKTOpoM B 1 HOpMmalibro

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPEBI




; €CITH

lnv

12




TO

| E; 1= Blv
| E
i
Blv
345 [IpaBuso Jlena
NHAyKTUBHOCTSD:
L - D
Iy
L
|
3.4.6
)
,um @ = LI
Camounnyknus. IJIC caMOMHIYKITUH:
A
5T EL —
—0
3.4.7 DHeprus MarHUTHOTO MOJISI KaTYUIKU C TOKOM:




LI

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

KonebarenbHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B U€ATHHOM K0JIe0aTeIbHOM KOHTYpE:
[q[ 1) = G SO OF + ;)

]fff] =, =, c08( @0 +9p | = I, cos( et +
®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyz1a

2

LC




CBs13p aMIUIMTYZABI 3apsiia KOHJIEHCAaTopa C aMIUIUTYIOU
CHWJIBI TOKa IpH  CBOOOJHBIX  BJIEKTPOMArHUTHBIX

KoJIe0aHUAX B UJICATTLHOM KoJieOaTeIbHOM KOHTYpE:

Qoo =

LN

3aK0H COXpaHEHUs SHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinykaeHHbIE 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
Ilepemennbiii  TOK.  IlpomsBojacTBO,  mepemada |
MOTPeOJICHNE IIEKTPUICCKON YHEPTHH
> cu® LI _cU’_ LI
+ = e = e — const.
2 2 2 2
CgoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpHUCHTAIMSI BEKTOPOB B JJCKTPOMArHUTHOW BOJIHE B
BaKyyMe:
E1Blc
E
3.55
1
B
1




356 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA
361 [IpsimoniiHENiHOE pacnpoOCTpaHEHHE CBETa B OJHOPOJHOMU
cpene. Toueunslil uctoyHuk. Jlyd cera
3aKOHBI OTPAXKEHHUSI CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o0pakeHHi B IIIOCKOM 3epKalie
3aKOHbBI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
n
1
3.6.4
sino.
n
2




sinp.

AOGCOIOTHBIN NOKa3aTeNb MPETOMICHHUS:

c
Nasc = ;

n
abc
\Y
(o
OTHOCI/ITCJ'ILHBII‘/’I IMMOKAa3aTeCJib IMPECIIOMIICHUA:
n, M
Norw ==
1 U2
n

OTH




XoJ Ty4deit B IpU3Me.
Vi =Va, My =ty

CoOTHOIIIEHHE YacTOT M COOTHOIICHHE JJIMH BOJIH IIpH




nepexoac MOHOXPOMATHUYCCKOTO CBCTa 4YCPC3 TIpPaHULY

pasaciia ABYX OINTHYCCKUX CPE:

Hy<hy ny

oy g
[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIi yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru ny

Sina

3.6.5

OTH




Cobuparoniue ¥ pacceuBaroniue JUH3bL. TOHKas JIMH3A.

q)OKy'CHOG PACCTOAHUC U OIITUYCCKAs CHUJia TOHKOM JIMH3HI:

1
D=-
F
D
3.6.6
F
1
®opmysia TOHKOU JIMH3bI:
1 4 1 1
3.6.7 d f F




YBenuueHue, JaBaeMoe JTUH30M:

h |fl
P=a="a




| fl

T~

A

F\ h

f

L
B ciydae pacceuBaromiei JIMH3bL:

1
D0=F =—=0,
D

3.6.8







| fl

Xoz nyda, IpOLIEIIIEro JUH3Y M0/ MIPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onTHueckoi ocu. IloctpoeHue nzo0paxeHui
TOYKH U OTPE3Ka MPSMON B COOMPAIOIINX M PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroanmapaT Kak onthueckuit mpubop. [maz  kak

OIITHYCCKAasd CUCTCEMA

3.6.

Wntepdepentmss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOAECHUS MAaKCUMyMOB M MHHMMYMOB B
MHTEPPEPEHIIMOHHON KapTHMHE OT JABYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

e
MAKCIIMYMEI — A=2m =, m= 0,£1.£2. 3,

Y

v
MITHIIMYMET — .-ﬁ.={2m+l_]? m=0,£1.+2 +3

e

3.6.11

HMudpakus cseta. JudpaxkinuoHHas peméTka. YclioBue
HAOIOACHUS TJAaBHBIX MaKCUMYMOB MpPH HOPMaJbHOM
MaaACHUHU MOHOXPOMATHYECKOIO CBETA C ,I[J'II/IHOI\/II BOJIHBI A

Ha pemeéTKy ¢ nepuojom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Jucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unore3za M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
®ortonbl. JHeprus GoToHa:
E=m="Cc
=hv=—=pc
4.1.2 E




pc

hc

Wmnynbce ¢potona:

pe]

hv




413 ®oroaddexr. Ombitet AL CroneroBa.  3aKoHBI
o dotorddekra
VYpasuenue DitaiteiiHa 11st porodrddexra:
Eporona = ABBIXOJA + Eiyumax,
¢dorona
4.1.4 -
ABbIxO/1a
+

KHHMax

rae,




hv

¢doToHa

hc

BBIXOZIA

Kp

E¢>0T0Ha =hv = 7:
hc
ABbeoga = hv}(p = T
Kp




Kp

hc

KuHMax

max

mv

EKI/[HTYLCL.X'

_ MV " max

=e USan




eU

3an

4.1.5

JlaBiieHue cBeTa.
JlaBiieHne  cBeTa  HAa  TOJIHOCTBIO  OTPAKAKOLIYIO
MIOBEPXHOCTh M HA  MOJHOCTHKO  IMOMVIOUIAIOLIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

[Tocrymnarer bopa. U3nmydenue u nmoriomeHue GOTOHOB TpH
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS DHEPTUH HA JPYTOil:

hv =h_c = |E" —E

R y

™m
Y

4.2.3

JInHenyaTele CIIEKTPBI.

CHCKTp ypOBHGfI OHEPIrur aToMa BOAOpOJa:

E

"

_ —13,63B

.

, n=123 _.
n

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnas mozens siapa ['eiizenGepra — MBanenko. 3apsia

anpa. MaccoBoe uuciio sijpa. M3otormnsl

4.3.2

PagnoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnan.




DNeKTpOHHBIN B-pacnai:

A A o -
s X—= Y + je+v,
[TosutponusIii B-pacnan;
A A 0=, .,
X2 Y + e+ VvV,

l'amma-u3nydenue

4.3.3

3aKoH pPaauoaKTUBHOI'O paciaga:

-t

N(t) = Ny 2T

N(t)

[Tycth m — Macca pagroakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 Snepubie peakuuu. JleneHue u CUHTE3 A1€p




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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