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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TEM U Pa3/eiioB
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, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOLIUMXCS 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 HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEHM KaXKIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (DU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKEe Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUEeHUS;

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 ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJl B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHUEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKN Ha ypOBHE CPETHETO 00IIET0 00pa30BaHUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DHU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME cojiepKaHus TPOTpaMMBbl 110 (PU3UKE JOJDKHO OBITH MMOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B kKoHie 10 u 11 kmacco, nubo0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu stom mox padoramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa IpeAcTaBlieHa €AUHBIM nepeuHeM. Buidop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU TIPOBOJUTH TMPsSMbIE M KOCBEHHBIC
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 3aJa4 MPUOPUTETOM SBJISIOTCA 3aJla4d C SBHO
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 SBJISIFOTCS 3aJjaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe 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-
TEXHUUYECKOMY OOECIICUCHHIO YYEOHOTO Ipoliecca Kypc (GU3HKH 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 YYEHUYECKHUX ONBITOB, JIaDOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

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

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1IEJIIMH U3y4eHUs] PUUKHU B 001IeM 00pa30BaHUU SBIISAIOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUU U HAyYHBIX 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 HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 111 OOBSICHEHUSI
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3a/ad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
oOpa3oBaHUs OTBOAUTCS

408 vacos:

B 10 xmacce — 204 yacoB (6 yacoB B He/IEIIO),

B 11 xmacce — 204 gacoB (6 yacoB B HEJICITIO).

[Ipennaraemelii B mporpamMme Mo (U3MKE IMepeueHb JIabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
NPOBEJCHUS JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 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, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
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, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

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

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. J[BH)KEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
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 yCKOpEHHOM MOIBEME U MTA/ICHUH.

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 THUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(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. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, 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 MAaTEPUAJIbHBIX TOUYEK. LleHTp 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 IEHTPAJIbHbBIX MOJIAX.

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.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW 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 meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

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 padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
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 BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

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 KoHAeHcamws. lcmapeHue W KWIMCHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJUIbI, 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.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

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  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHUS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJIHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUiibl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHHS IPH TIOCTOSSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJANMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIEHUSI METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOANUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIMTHYECKAs ITHUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIiHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX THUMNOTE3 (BBIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJEb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4eHHE HaHOMATepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOJIHUKOBEIE PUOOPHI, TaJbBAHUKA.

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 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU W
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJISL TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

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

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenue He3aBUCUMOCTH NIEPHOJIA MAJIBIX KOJIEOAHUM Ipy3a HA HUTH OT
aAMILUTATY/IBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICaTBbHON MOJIENIN NMPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO U MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHMIA.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHsI SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jlemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM 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 TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIAbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTess MpeIOMIICHHUS.

@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 JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspematoniast criocobHocTh. ['1a3 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. IIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETrO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHuUsi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  IIPUMEHMMOCTHM  KJIacCMueckoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HccliemoBanus 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. M3ny4yenue u nornomienre (pOTOHOB MpU MEPEXOAe aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE 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, nabopamopnsie padomeol, npaKkmukym.

HaOmnronenue nuHeRYaToro CrekTpa.

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.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
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 kBaszapbel. UEpHbBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

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 Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3feiax «YUYEHUYECKHM  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATBHON TEOPUH OTHOCUTENbHOCTW», «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 HAay4YHOW KapTHMHE MUpPA, 3HAYCHHUE ONMCATEIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: 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 IO TIIOCKUX PUTYp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, OINTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUATHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

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 OLICHUBATh 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 OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON 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 YHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HAaHHSA TI0 (U3HKE B TPAKTUYECKYH0 00JIacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWe Ha Ypokax (U3UKH W BO BHE-YPOUHOU
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 |
VH/IMBU1yaJIbHOM paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessiTh pojid ¢ y4€TOM MHEHHI Y4aCTHUKOB, 00CYX/IaTh
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, TPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  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 BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO INMPUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ 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 AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEITO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIMOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEPIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBWKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, O0JACTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJIICHMSI HMJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCJIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3WYECKUE TIPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYNHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYTrOCTH, CUJia TPEHHUS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJealbHOIO Tasa,
OTHOCHUTEJIbHASA BJIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmmoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHJIa, CUla  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuYeckas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHHM:
MEXaHUUYECKOE JIBUKEHWE, TEIJIOBOE JIBMXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TerIonepeaayu, JIEKTpU3als Tes, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHAE TpaduKOB C Y4ETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH ;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacHOr0 TpyJa P MPOBEJICHUU UCCIIEI0BaHUMI
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MUECKO MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM 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
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MUYECKUMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jlyHble CocoObl paboThl ¢ MH(popManuen (GU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE u [IO3HABaTEJIbHBIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAIMOHATIBHO PACIPEAETATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce npenMeTHbie pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOH KapTUHE MUpPa, pOJib aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECHHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (usnueckux Ten W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH 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;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, TOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)Ke€Hue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA 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 JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJaKTHUUYECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pPE3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3aJaud, TpeOylollue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHalIbHOM AesITEbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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29

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 13
Wroro no pazueny 13
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 08
' JeATeIbHOCTH, IPHOOPETEHHOTO MTPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazueny 28
PeszepBHOe Bpems 31
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue o6pasoBaTeIbHBIe
padoTbI padoTbI pecypenI
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 POII
pupoe
5 Hayunblii MeTO/ MO3HAHUS U METOJIbI 1 POII
uccieoBaHus PU3NYECKUX SIBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIECCE POl
3 no3Hanus npupoabl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUUYUH 1 POLI
5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 PO
MU3MEPEeHUI (PU3NUECKUX BETUINH
MonenupoBanue B ¢pusuke. Poib u mecto POIII
6 ¢u3nKK B OPMUPOBAHUU COBPEMEHHOMN 1
HAay4YHOW KapTHUHBI MUPA, B MPAKTHUYECKOU
NeATeIFHOCTH JIFOAeH
Mexannueckoe asuxenue. Cucrema oTcuera. PolI
7 OTHOCHUTEIBHOCTD MEXAHUYECKOTO 1
neuxenus. [Ipsimas u oOpaTHas 3a1aun
MEXaHUKH
Pannyc-BekTop MaTepUalbHON TOUKH, €TO POIII
8 IIPOEKIMU Ha OCU KoopauHaT. Tpaekropusi. 1

[Tepememienue. Ckopocth. X npoexkuuu Ha




OCH KOOpAMHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE. POII

9 I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

10 Ciio)keHue nepeMeIeHU U CKOPOCTEH. POII
Penrenue 3amau
HepaBHoMepHOe nBU>KkeHME. MTHOBEHHAs POIII

11 CcKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKECHHUE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue npsIMOINHEHHOTO POIII
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13 ['padmyeckoe onricanue NPsIMOIMHEHHOTO POl
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM

14 CBobomHoe majienne. Y CKopeHue PO
CBOOOTHOTO Ta/IEHUS.

15 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, PO
YCKOpPEHUS OT BPEMEHU U UX TpaQUKu

16 JIBr>keHue Tena, OpOIIeHHOTO MO YIJIOM K POIII
TOPU30HTY

17 JIBukeHue Tena, OpOIIEHHOT0 MO YTJIOM K POIII
TOPU30HTY
KpuBonuHeliHoe nBukeHue. [[BHKeHue 1o POl

18 OKPYKHOCTH. YTJIOBasl U JTMHENHHAs CKOPOCTb.
Ilepuon n yacrora.

19 . LleHTpOCTpEMHUTEIILHOE U TIOJIHOE POIII
YCKOpPEHHUE

20 Kontponbnas padora mo teme "Kunemaruka" POLI




IIepsblit 3axk0oH Hprorona. Hepunanbubie
cuctemsl orcyéra. [TpuHnmn

POIII

21
OTHOCHUTENIbHOCTH ["anunes.
HewnHepuuanbHble cCTEMBI OTCUETA
2> Cuita. PaBHojielicTBytomas cuina. Bropoi PolI
3akoH HerotoHa. Macca
’3 B3aumoneiictue ten. Tperuil 3aKkoH POII
Herorona
” IIpuHuMn cynepno3uuuu cui. Pemenne POII
3a/1a4 Ha IpUMeHeHne 3aKkoHoB HbproToHa
o5 Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB POIII
Herorona
26 Penrenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB POII
Herorona
3aKOH BCEMUPHOIO TATOTEHUS. POIII
27 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U
MHEPTHOM Macchl
)8 Cuia TS)KeCTH U YCKOPEeHHE CBOOOHOTO PO
MajeHus
JIB>xeHne HeOECHBIX Te U UX PO
29 HCKYCCTBEHHBIX CITYyTHHMKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbI Kerepa
30 Cuna ynpyroctu. 3akoH ['yka. PoLI
31 . Bec tena POII
Cuna tpenus. [Ipupona u BUIIbI CUIT TPEHUS. POII
32 JIBr>KeHUE B )KHIKOCTHU U Ta3ze ¢ Y4ETOM

CHJIBI COMPOTUBJICHUA CPEABI




POIII

33 Hasiienue. ['napocraruueckoe AaBjicHHUE.

34 Cuna Apxumena POII

35 AoOcomoTHO TBepaoe Teino. [loctynarensHoe POII
Y BPAILLATEJIBHOE IBUJKEHUE TBEPJOTO Teja

36 MOMEHT CuJIbl OTHOCUTEIIBHO OCH BPALLEHHUS. POIII
I1ieyo cuisl

37 CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY POIII
teny. LleHTp TsxecTu Tena.

38 VYcioBus paBHOBECHUS TBEPIOIO Tea. Buasl POl
paBHOBECHS

39 Pewenne 3anau PoUI

40 KonrtponbHas padora no reme "JIluHamuka. POIII
Craruka tBepaoro tena"
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI POII

a1 MaTepHalbHbIX TOYeK. LIeHTp Macc cucTteMbl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKECHUH
LIEHTpa Macc

12 HMMnynbec cuibl 1 M13MEHEHUE UMITYJIbCA TENA. POII
3aKOH COXpaHEHUs UMITYJIbCa.

43 PeakTuBHOE ABM>KEHNE PoHI
MoMEeHT nMITysbca MaTePUATBHON TOYKH. POl

44 IIpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCA B LIEHTPAIBHBIX TOJISAX

45 Pewenune 3anau PoHI




PaboTa cuibl Ha MaJIoM U Ha KOHCYHOM

POIII

46 nepemenieHuu. ['paduyueckoe mpeacTaBiIcHe
pabOTHI CHITHI.
47 MoimHocTs cHIIBI POLI
Kunernueckas sueprus. Teopema 00 POIII
48 W3MEHEHUU KMHETUYECKON IHEPTUHN
MaTepualbHOU TOUKU
IloTennuannHEIE U HEMOTEHIIUAIBLHBIE CUIIEL. POIII
49 [TorenunaneHas sHeprus. Bropas
KOCMHYECKAasi CKOPOCTh
Tperbst KocMuueckast CKopocTb. CBs3b POl
50 paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YJHEPTUU
CHUCTEMBI TelL.
51 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH POLI
52 VYipyrue u Heynpyrue CTOJIKHOBEHHUS. PoUI
53 VYpaBHenue bepHyium ais uaeanbHOM PO
KUAKOCTU
54 KonTtponbHas pabora o Teme "3aKoHbI POIII
COXpaHEHHUsI B MEXaHUKE"
55 Passutue npeacrasiaeHui o npupoe POIII
ternoTsl. OcHOBHBIE nonoxenust MKT.
56 Jduddysus. BpoyHoBCKOE ABIKEHHE PIII
57 CtpoeHue ra3o00pa3HbIX, KUAKUX U TBEPIBIX POII

TeJl. XapaKkTep ABUKECHHS U B3aUMOJICUCTBUS




HacCTull BEUICCTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB). PoOII
58 Konunuecto Bemectsa. IlocrosiHHas
ABoraapo
59 Temneparypa. TemnoBoe paBHoBecue. [lkana POII
Lenbcus
60 Pemenue 3anau POII
61 Wneanbheiii ra3. ['a30BbIe 3aKOHBI POLI
62 VYpaBuenne MenneneeBa-Kiamneiipona. POl
Pemenue 3amau
POl
63 AoOcomoTHas Temriepatypa. 3akoH JlanpToHa
64 N3onpoueccsl B uaeaabHOM rase ¢ PolI
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA
65 Pemenne 3amau POl
66 I'paduueckoe npeacTaBiIeHne H30MPOLECCOB: POIII
u30TepMa, 130Xopa, n3odapa
67 OcnoBHoe ypaBHeHue MKT POII
68 Pemenne 3amau PO
CBs13b a0COTIOTHOI TeMnepaTypbl POIII
69 TEPMOJIMHAMHUYECKON CUCTEMBI CO CpeIHEN
KHMHETUYECKOM 3HEepruei mocTynaTeabHOro
TEIJIOBOTO JAIBMKEHUS €€ YaCTHUIl
70 Pemenne 3amay POl




71

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OcHoBel MKT"

POIII

72

73

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHaMmuyeckasi cuctema. 3ajlanue
BHeIIHUX ycioBuil 1t TJ[ cuctemsl.

POIII

POIII

74

BHemHue 1 BHyTpEeHHUE MapAMETPBI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

POIII

75

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

POIII

76

77

Mogenp naeaabHOro ra3a B TEPMOIANHAMUKE.

VYcioBus TPUMEHUMOCTH 3TON MOJEITH

YpasHenue Menzeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW dHEPIruu

POII

POIII

78

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aJIBbHOIO Iasa.

POIII

79

80

81

KBazucraTnueckue u HecTaTuyecKue
MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun Tl cucremsl 6e3
coBepILeHHs pabOThI

POII

POIII

POl




POIII

82 KonBeknusi, TeIIonpoBogHOCTb, H3ITY4CHUE
83 KommuecTtBo Teruiorsl. TennoéMKoCcTs Tena. POl
VY aenbHas u MoJIsipHAs TEIUIOEMKOCTH POII
84 BEILECTBA. Y JIe/IbHAS TEIUIOTA CrOPaHUs
TOILJIMBA
g5 Pacuér xonmyecTBa TEIIOTHI ITpU POl
Terjoneperaye
86 [TonsiTie 00 amuabaTHOM mpoIiecce. PoUI
87 [IepBblii 3aKOH TEPMOJUHAMUKHI PoIN
KonnuecTBo TEminoTe ¥ paboTa Kak Mephl POl
88 M3MEHEHUs1 BHyTpeHHel snepruu T/]
CHCTEMBI
89 Pemenne 3amau POLI
BTropoii 3aKOH TepMOIMHAMUKY IS POIII
90 PaBHOBECHBIX U HEPABHOBECHLIX IMPOIICCCOB.
HeoOpaTuMocTh MpUpOIHBIX MPOIIECCOB
o1 ITpuHIUMITBI AEHCTBUS TEMJIOBBIX MAIIWH. POIII
KIIA
POIII
92 MakcumansHoe 3nauenue KII/I. [lukn Kapuo
93 Pemenne 3amau POIN
DKOJOTHYECKHE ACTIEKTHI UCTIOIb30BAHUS POIII
94 TEIUIOBBIX ABHUrarenen. Temnosoe

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl




95

96

Pemenue 3amau

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie MalIvHbI"

POIII

POIII

97

KontponbHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

POIII

98

99

100

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne n kunenue. Y nenpHas TEILIoTa
napooOpa3zoBaHus

HacpliieHHble 1 HEHACBHIIIEHHBIE Maphl.
KavecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUS HACBILIEHHOTO 1apa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMa
HACBIILEHHOI'O Tapa.

3aBUCHMOCTD TEMIICPATYPbIl KUIICHUA OT
AaBJICHHUA B ) KUIAKOCTHU

POIII

POIII

POIII

101

BnaxxnocTs Bo3yxa. AGCoOTHAS U
OTHOCHUTEIbHAs BIAXKHOCTh

POII

102

Pemenue 3amau

POIII

103

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpHCTAJIOB

POII

104

105

[InaBnenune u kpucTayuM3anus. Y geiabHas
terytoTa miaBneHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Monyins FO#ra. Ipenen
yrnpyrux aedopmarwii

POl

POIII




TeroBoe pacluMpeHne KUIAKOCTEN U

POIII

106 TBEPABIX TEJ. AHTAPMOHHU3M TEILJIOBBIX
KoJie0aHUI YacTHIl BEIIeCcTBa
107 [IpeobpazoBanue sHeprun B (ha30BBIX POIII
nepexonax
108 VYpaBHeHue TerIoBoro 6agaHca POII
109 Pemenue 3amau POLI
[ToBepxHOCTHOE HaTsKkeHne. KanwsipHele POIII
110 ABJICHM. JaBlIeHHE 110 NICKPUBIIEHHOMN
IIOBEPXHOCTBIO J)KHUAKOCTH. PopMyna
Jlartaca
O06o00muIeHne U cucTeMaTH3aIMsl 3HAHUH 110 POIII
111 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble Iepexos"
113 KonrtponbHas padora no reme "ArperatHbie POIII
coctosiHus BenecTBa. @a3oBbie epexoas”
OnexTpu3anus Tell U €€ IposBICHUS. POIII
113 OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apSAI0B.
114 IIpoBOIHUKY, TUDIIEKTPUKHU U POl
MTOJIYIIPOBOJTHUKH
115 DIeMEHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH POIII
COXPAHEHHUs dJIEKTPUUYECKOTO 3apsia
116 B3anmopencreue 3apsanoB. Toueynsle POIII
3apsasl. 3akoH Kynona
117 Penrenue 3anau PoLI




118 Onektpuueckoe nose. Ero neiictBue Ha PolI
JNEKTPUYECKUE 3aPsI/Ibl
Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS. POIII
120 [Ipo6usii 3apsia. JInaun HanPsHKEHHOCTH
AEKTPUYECKOTO IOJIA.
121 Pemenue 3amau POII
122 OIIHOPOAHOE DJIEKTPUUYECKOE MOJIe POIII
123 Pemenue 3anau PoUI
124 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO POl
11oJis. Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHHE
[ToreHunanpHas SHEPrUs 3apsiia B POIII
125 aNeKTpocTaTudeckoM rnose. [loreHnnan
ANEKTPOCTATUYECKOIO OIS
CBs13b HaNPSKEHHOCTH TOJIS U Pa3HOCTH POIII
126 MOTEHIMAIOB JJISI 3JIEKTPOCTATUYECKOI'O
OJISA
127 IIpuHIUII CYNIEPIIO3UIIUH DIIEKTPUUECKUX POIII
oJIeH
128 Pemenne 3amau PO
129 [Tone Toueunoro 3apsaa. [loae paBHOMEpHO POIII
3apsHKEHHOMN cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY POIII
130 mapa. [lone paBHOMEpPHO 3apsKEHHOMN
0eCKOHEYHOM! MIOCKOCTH
131 IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE. PoHI




VYcnoBue paBHOBECUS 3apsI0B

132 JMAIeKTPUKH U OJTYITPOBOJHUKH B POII
ANEKTPOCTATUUECKOM I10JI€
Konaencarop. D1eKTpoEMKOCTh POII
133 KOHJICHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTOpa
POIII
134 [TapannensHOE COEIMHEHNE KOHIEHCATOPOB
135 ITocnenoBaTenbHOE COCAUHEHUE POII
KOHJICHCATOPOB
136 DHeprus 3apsKEHHOr0 KOHEHCcaTopa PoUI
137 Pemenue 3agag POLI
138 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B POII
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe
139 Pemenne 3amau PoLI
140 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 POII
TeMme "OnekTpudeckoe nosue"
141 KonTponbHas pabora no teme POII
"Onektpuueckoe nose"
Cwina Toka. ITocTosSHHBIN TOK. Y CIIOBUS POIII
142 CYILIECTBOBAHHUS IIOCTOSTHHOTO
AJIEKTPUIECKOTO TOKA
143 Hctounuku Toka. Hampsokenue u 31C PoHI
144 3akoH OMa 11 yyacTKa LEeMH. POIII

3JI€KTpI/I‘IeCKOG COMMPOTUBJICHUC




POIII

145 Pewenne 3anau
3aBUCUMOCTD COIPOTUBIICHUS OJTHOPOHOTO POII

146 MIPOBOJIHUKA OT €ro0 JUIMHBI U ILJIOIIAIN
MONEPEYHOI0 CEYEHUS

147 VY 1espHOE CONPOTHBIICHUE BEILIECTBA. PolI
Penrtenue 3amau

148 ITocnenoBarenbHOE, MapajuieIbHOE, POIII
CMEIIIAHHOE COEIMHEHNE MMPOBOIHUKOB

149 Pemenue 3amay POII

150 Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX POl
uerneun

151 [TpaBwia Kupxroda =

152 Pemenue 3agau POLI

153 Pabora anexrpuueckoro Toka. 3akoH Jxoyins POIII
—Jlenna

154 Pemenne 3amau POLI

155 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TertoBas PolI
MOIIIHOCTb, BbIJIENIsIeMasi Ha PE3UCTOpe

156 Pemenne 3amau PO

157 O/1C n BHyTpEeHHEE CONIPOTUBIICHHUE POIII
HMCTOYHMKA TOKA

158 3axon OMa 7151 TOJTHOM (3aMKHYTOM) POII

AIEKTPUYECKON LIETTH




POIII

159 Pewenne 3anau
160 MoimHocTh HCTOUYHHUKA TOKA PO
161 KopoTtkoe 3ambikaHue POII
162 KOHI[eHcaTOp B IIENHU ITOCTOSHHOI'O TOKa POLI
163 Pewenne 3anau PO
le4 Pemenne 3amau mo treme "I1ocTOSTHHBIH POIII
SJIEKTPUYECKUM TOK"
165 Pemenne 3amau o treme "I1ocTOSTHHBIH POIII
ANEKTPUIECKUHN TOK"
166 Pemenue 3amau nmo teme "I1ocTOSIHHBIHI POII
3JIEKTPUYECKUN TOK"
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 POIII
167
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
168 KonTpomasnas padora no teme "IlocTostHHBIN POIII
ANEKTPUIECKUIN TOK"
DnexTpuydeckas MpOBOAUMOCTD Pa3InYHBIX POIII
169 BEUIECTB. DJIEKTPUUYECKHI TOK B METaJlIaX.
CBepxnpoBOANMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax U POl
170 pacIiiaBax >1IeKTpoauToB. 3akoHbl Dapanes
JUTSL DJIEKTPOIIN3a
171 Pemenne 3amau PO
172 DneKTpuUecKuil TOK B razax. [lmaszma POLI




173

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
IPUOOPHI

POIII

174

DNEKTPUUECKHU TOK B OJIYIPOBOJHUKAX

POIII

175

176

177

178

179

180

[MomynpoBoiHUKOBBIE TPUOOPHI

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepeHune cuiibl TOKa U HapsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPU MTOMOIIHX
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiaK "3HaAKOMCTBO C IUPPOBOI
naboparopueii o ¢pusuke. [Ipumeps
U3MEpeHUs PU3NICCKUX BEITUIHH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
HEPaBHOMEPHOI'O IBUKECHUS C LICJIBIO
OTpeJieJICHUsI MTHOBEHHOM CKOpocTH"

Du3nUeCKu IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH" MITN
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUU"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHUs CBOOOIHOTO
nanenus” win "M3ydeHue qBUKEHUs Tena,
OpOILIEHHOTO TOPU30HTATBHO"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHHUS TeJIa 10 OKPYKHOCTH C

POIII

POIII

POIII

POIII

POIII

POIII




IIOCTOSIHHOM 110 MOJYJIF0 CKOPOCTbIO" MU
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa
oOpaleHuss KOHMYeCKOro MasTHUKA OT €T0
napaMmeTpoB"

181

182

183

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOLIEH CUIIBI IPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

dusnueckuil NpakKTUKYM 10 TEMe
"UccneqoBaHue 3aBUCUMOCTU CHUJI
YIPYrOCTH, BOZHUKAIOLIUX B IPYKUHE U
pe3sMHOBOM 00pasiie, oT ux aedopmaruu”
win "M3yuenue NBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuii 01oK"

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienTa TpeHus no
BEJTMYMHE YTJIOBOTO Kod(pduiinenrta
3apucumocT Frp(N)" mu "Mccnenosanue
JBUXKEHHS OpyCcKa MO0 HaKJIOHHOW TJIOCKOCTH
¢ IepeMeHHbIM K03 (OULIMEHTOM TpeHUs"
M "M3ydeHue 1BUKEHNUs Ipy3a Ha Bally €
TpeHueM"

POIII

POIII

POIII

184

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"

POl




win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacu€t cun ynpyroctu" uinm "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOIIErO
mIomaab onopsl"

185

Pu3N4eCKUu IPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca TeNa [0 TOPMO3HOMY
nytu" win "M3MepeHue Cuiibl TIrU, CKOPOCTH
MOJIEIIU 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI
Tarn" uiu "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
T€Ja C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBaHue coxpaHeHUs! UMITYJbca IIpU
ynpyrom Bzaumoaenictsun" unu "Usmepenue

KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY
n

IIyTH

POIII

186

®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMUYECKOTO TMpoliecca (PEKOMEHI0BaHO
UCIoJIb30BaHue nudposoit taboparopun)"
nin "M3yuenne n30X0pHOTo Tporiecca" uin
"N3yuenune nzobapHoro mporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

POIII

187

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbHOM TeIIOEMKOCTH' WIH
"HccnenoBanue mnpouecca OCTbIBaHUS
Bemectsa" win "McciaenoBanue aguadaTHOrO
npouecca" win "M3ydeHne B3auMoCBA3N
HHEPIUH MEKMOJIEKYIISIPHOTO
B3aMMOJEMCTBYS U TEMIIEPATYPHI KUIIEHUS
xuakocren"

POII




188

189

®uznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEH UCIIapeHust )KUAKOCTEH"
unu "M3mepenune yaenbHON TEeTUIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaCBHILIEHHBIX MapoB" uim "M3mepenue
a0COJIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomeneHun'". zmepenue
KO3 (HUIIMEHTA ITOBEPXHOCTHOTO HATSHKCHHUS

dusnueckuil NpakKTUKYM 10 TEMe
"HaOxnroeHue npeBpalieHus 3Hepruu
3apsHKEHHOrO KOHZIEHCATOPa B SHEPTUI0
u3nyyeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILeH
KoHAeHcarop" uinu "Pacnipenenenue
Pa3sHOCTH NMOTEHIMANIOB (HANPSHKEHUs ) MPH
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJEHCAaTOpoB"

POIII

POIII

190

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIHHEHUS
pesuctopoB" unu "M3Mepenne yneapHoro
CONPOTHUBIICHUS MPOBOJIHUKOB" WIIN
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsKEHUs ISl JIAMITbl HaKaJTuBaHUs"

POIII

191

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habmroienue snexktponusa’ uiu
"N3mepenue 3apsga 0JHOBAJIEHTHOTO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl” win "CHITHE BOJbT-

POl




aMIIEPHOI XapaKTEepUCTUKU Auoaa"

192

193

194

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Kunematuka"

PesepBHbIil ypok. O0001ICHNE U
cHUCTEeMaTH3aIus 3HaHUH 110 TeMe
"Inaamuka"

PesepBusiit ypok. O60011eHNE U
cHUCTEMaTH3aIus 3HAaHUH 110 TeMe
"Inaamuka"

POIII

POIII

POIII

195

PesepBHeIil ypok. O000IICHHE U
cucreMarusanusa 3Hagui mo teme "Craruka
TBEpAOro tena"

POIII

196

197

198

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"lunamuka"

PesepBHslit ypok. O60011eHNE U
cHCTeMaTH3aIus 3HaHUH o TeMme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

PesepBuslit ypok. O600111eHNE U
CHCTEMAaTH3aIus 3HaHUH o TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKeE"

POII

POIII

POIII

199

Peseprubrit ypok. O6001eH1E U
cucTeMaTu3aims 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

POl

200

Peseprubrit ypok. O6001eHuE 1
CUCTCMaTHU3aInuAa 3HaHI/II71 10 TCMC
"Tepmoaunamuka. TennoBeie MalIuHbI"

POl




201

PesepBHsiit ypok. O600IICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUS BeniecTBa. Pa3oBbie
nepexomnl"

POIII

202

PesepBueiit ypok. O600ICHHE U
CUCTeMAaTH3aIHsI 3HAHHH 110 TeMe
"DnekTpuueckoe nose"

POIII

203

204

PesepBHeIit ypok. O600IICHHE 1
CHCTEeMaTH3alKs 3HAaHUH 110 TeMe
"ITocTosIHHBIN ANEKTpUYECKUil TOK"

PesepBusiit ypok. O60011eHNE U
cucTeMarus3anus 3Hagui mo treme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

204

16

POIII

POIII




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

BsanMomelicTBUE TIOCTOSHHBIX MArHUTOB U POIII

1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['mnore3a Amnepa
Bekrop MaruutHOM nHAYKIuu. [IpuHimn POII

2 CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu 1
MarHuTHON MHAYKIIMHU

3 MarsnuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 POl
OmnbIT OpcTena

4 Cuna AMniepa, e€ HanpaBJIeHHE U MOYJIb 1 PoLI

5 Pemenue 3amau 1 PoLI

6 [Ipumenenue 3akoHa Amnepa. 1 PoII
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI

7 Cuna JlopeHnua, e€ HanpaBlIeHUE U MOYJIb. 1 PoLI

8 JIBryKeHne 3apsyKeHHON YacTHIIbI B PoOII
OJTHOPOJTHOM MarHUTHOM IT10JI€

9 Pemenue 3amau 1 POII

10 PaGora cunel JlopeHniia 1 PO

11 Pemenue 3amau 1 POII




12 MarauTHO€E 10JI€ B BELIECTBE. PoOII
deppoMarHeTUKy, napa- 1 IMaMarHeTUKH

13 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. PoII
[Tpumenenue GpeppoMarHeTHKOB

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"” PO

15 Pemenue 3amay mo reme "Maraurtsoe 1oe"” PO

16 SIBneHue IEKTPOMArHUTHON UHAYKIIUH. POl
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

17 OJC unnykuuu POII

18 3aKOH AJIEKTPOMATHUTHON MHIAYKIUU POII
®dapanes

19 Buxpesoe anexrpuueckoe noise. Toku Oyko PoIl

20 O/1C nHAYKIMH B JBUKYLIUXCS POII
MIPOBOTHUKAX

21 Pemenue 3amau PO

22 [IpaBumno Jlenna POII

23 NuaykruBHOCTh. KaTynika MHAYKTHBHOCTH B POLI
[T TTOCTOSTHHOTO TOKa

24 SABnenne camonnaykuu. J1C POLI
CaMOMHAYKIIUHU

o5 OHeprust MarHUTHOT'O MOJISL KATYIIKH C PoOII
TOKOM. DJIEKTPOMarHuTHOE IOJIe

26 Pemenue 3amau PoI




97 O06o01IeHre U cucTeMaTU3alus 3HaHUH 110 PoOII
Teme "DIeKTpoJuHaMHUKA"

28 KonTponbHas padbota no teme PoOII
"OnexTpoaguHamuka'

29 KoneobarensHas cucrema. CBOOOIHEIE POII
KoJiebanus1. ['apMoHnYecKre KojeOaHus

30 KunemaTtnueckoe u 1MHaMHA4YECKOE PoII
OIMCaHue KOJIeOaTeIbHbIX JBUKCHUM
DHepreTuieckoe onucanue. BeiBos PoOII

31 JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKHUX
KOJIeOaHUM U3 UX IHEPTrEeTUUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS

32 Awmruntyaa u ¢aza konebanui PO
[Tepuon u wactora konebanuit. [lepuon POII

33 MaJIbIX CBOOOTHBIX KOJICOAHUI
MaTeMaTU4eCKOro MasiTHUKA

34 [Teproa cBOOOIHBIX KOeOaHUI POl
MPYXKUHHOTO MasiTHUKA

35 3aryxatomue Konebanus. BeiHyX/1eHHbIE POII
kosebanus. Pezonanc

36 ABTOKOJICOAHUS PO

37 Pemenue 3amay POII

38 VYpoxk-koHpepenuus "MexaHnueckue POLI
KoJe0aHusl B My3bIKAJIbHBIX HHCTPyMEHTax"

39 O06001eHre U cucTeMaTU3aIys 3HaHUH 110 POII

TeMme "Mexanandeckue Konedanusa"




40 DNEeKTPOMArHUTHBIE KOJICOAHHUS. PoOII
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY 1Bl PoII
41 3apsiga KOHJICHCATOpa C aMIUIUTYI0M CHJIBI
TOKa B KOJICOATEIILHOM KOHTYpE
4 3aKOH COXpPaHEHHS SHEPTUH B UJI€AIbBHOM POII
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolue 3J1eKTPOMarHuTHbIE POII
43 KoseOaHus. BeiHyX/IeHHbIE
ANEKTPOMArHUTHBIE KoieOaHus
44 IlepemMeHHBIN TOK. PoII
45 Pesucrop 1 KoHIEHCATOp B LIETIH POl
MIEPEMEHHOT0 TOKa
46 Karymka HHIyKTHBHOCTH B LIEIN PoII
MIEPEMEHHOT0 TOKa
47 3axoH OMa I 2IEKTPUYECKON Lienn POLI
IIEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOTO TOKA. POIII
48 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CUJIBI TOKA U HaIPSIKEHUS
49 Pe3oHaHC B aekTprUUecKoil enu PoOLI
50 Pemenne 3amau POl
WneanbHblif Tpanchopmartop. POLI
51 [IpousBoacTBO, Nepeaaya U NoTpedieHue

3J'ICI(TpI/ILICCKOI\/'IV OHEPIrun




DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE PoOII
52 aNeKTpo3Heprun. KyibTypa ucnoiab30BaHus
JJIEKTPO3HEPIHH B IOBCEAHEBHOMN KU3HU
53 Pemrenue 3anau PO
54 Pewenne 3anau PoII
sg O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 110 POII
TeMe "DIeKTpOMarHuTHBIE KoseOaHus"
c6 Mexannyeckue BOJIHbL. XapaKTepUCTUKHU POl
MEXaHUYECKUX BOJIH
57 CBoiicTBa MEXaHUYECKUX BOJIH POl
58 3ByK. XapaKTEpUCTUKH 3ByKa PoI
59 Wnudpazsyk u ynprpassyk. lllymosoe PoII
3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl
60 Pemntenue 3agau POII
61 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue PoII
ANEKTPOMAarHUTHBIX BOJIH
62 OHeprus MEeKTPOMarHuTHBIX BOJIH. POII
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
[IIkana 37€KTPOMarHUTHBIX BOJIH. PoOII
63 IIpuMeHeHne IeKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHOAIIBI paTOCBA3U U TEJIEBUICHMUS. PoOII
64 Panuonoxarus. DneKTpoMarHuTHOE

3arpsA3HCHUC Oprmammeﬁ Cpcabl




65 Konrponsnas padora o teme "Konebanus u PoOII
BOJIHBI"
66 Cgert. 3aKOH MPSMOJIMHEHHOTO PoII
pacnpocTpaHEHUs CBETA
67 Pemienue 3aga4 Ha NpUMEHEHHUE 3aKOHA POIII
MPSMOJIMHENHOTO paclpOCTPaHEHUSI CBETA
68 OTtpaxxeHue cBera. PoII
69 [Tnockoe 3epkano. Chepudeckoe 3epKaio PO
20 [Ipenomiienue cBeTa. AGCOMIOTHBIN U POl
OTHOCUTEJIbHBIN MOKa3aTesb IPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKECHHUE. PoII
71 [IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHHUSI
5 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB PoII
! OTpaXEHUS U MIPEIOMIICHUS CBETa
23 Xox ntyde B mpusMe. Jlucnepeus cBera. POII
CrnoxHblii cocTaB O6enoro cBera. LBet
24 JInn3bl. @OKyCHOE pacCTOsIHUE U POII
OINITUYECKAs CHJIA JIMH3BI
[TocTpoenue n300pakeHul B TNH3aX U UX PoOII
» cUCTEMax. Y BEJIMYECHHE JINH3bI
Pewrenue 3ana4d Ha nocTpoeHue POLI
76 1300pakeHHi, OTy4aeMBbIX C TOMOILBIO
JIUH3
77 I'1a3 xak onrTuyeckas cucrema POLI




Pewmenne 3anau. IIpenensl npuMEeHMMOCTH

PoOII

78
TrE€OMETPUYECKOM ONTUKU
79 CkopocTb cBeTa U METO/IBI €€ U3MEPEHUS POl
80 Jucnepcus ceera POl
81 WuTepdepennus ceera POl
82 KorepeHTHble HCTOUHUKU. Y CIIOBHS POl
HaOJI0ACHNsI MAaKCUMYMOB 1 MUHUMYMOB
83 Pemnrenue 3anau POII
84 [Tpumenenne uHTEpHEpEeHIINN POl
85 Judpakuus cBeTa POl
86 JudpakimonHas pemeéTka. Y cioBue POLI
Ha0JII0/IeHUs TJIABHBIX MAaKCUMYMOB
87 Pemenne 3anau PoIl
88 ITonepedHOCTH CBETOBBIX BOJIH. POII
ITonspusanusa ceera
89 Pemenne 3amau POl
90 CBeToBBIE ABIIEHUS B IPUPOJIE PoIl
o1 O06o0011ieHre 1 cucTeMaTu3alys 3HaHu# 10 PO
teme "Onrtuka”
92 KonTponbnas padora no teme «OnTuka» PoI




I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN PoOII
93 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U
IIPUHLIMII OTHOCUTEIIBHOCTH
94 ITocTynatsl cienuanbHOU TEOPUU PoOII
OTHOCHUTEJIBHOCTH
95 [IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL. POII
[IpeobpazoBanus Jlopenna.
Ycnoue npuunHHOCTU. OTHOCUTENIBHOCTh POl
96 OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpalICHHUE JUIMHbI
97 DHeprus U UMIYJIbC PEISITUBUCTCKON POl
YaCTUILIbI
98 CBs13p MaccChl C SHEPTUEN U UMITYJICOM POLI
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOS
99 PaBHOBECHOE TEMIOBOE U3ITyUEHUE PoIl
100 3akoH cMelennsa BuHa POII
101 I'mnoreza M. I1nanka o kBantax. ®OTOHBI POII
102 DHeprus U UMMyibc GpoToHa POLI
103 ®oroaddext. OnbiTe A. I'. CTonerona. PoIl
104 3akonsl Gpotorddexra POLI
105 Pemenue 3anau Ha GpoTordp ekt PoIl
106 VYpasuenue DitHiuTeiHa 11 GpoTosaddexra. PoOII

"Kpacnast rpanuna" ¢pororddexra




PoOII

107 Hasnenue ceeta. Oneitel I1. H. JIleGenena
108 BonHOBEIE CBOIICTBA YaCTHIL PO
Bounnbl ne bpoiind. [[nuna Bosibl ne bpoins POIII
109 1 pa3Mephl 00JIACTH JIOKATU3AINH
JBH>KYILEUCS] YaCTULIBI
110 KopnyckyssipHO-BOJIHOBOM yaJIn3M POl
111 Judpakius 37eKTPOHOB Ha KpUCTaIax POl
Crnenuduka u3MepeHnii B MUKPOMHUPE. POl
112 CooTHollIeHUs HEOTIPEACTEHHOCTEN
Ieiizenbepra
113 Pemenue rpaduyeckux 3anau Poll
114 Pemenue pacu€THpix 3a1a4 POII
Kontponbnas padota mo temam: "OCHOBBI POII
115 CTO", "KopryckynsipHO-BOJIHOBOM
nyanuzm"
116 OMBITHI 110 UCCIEIOBAHUIO CTPOEHUS aTOMa. POLI
[Inanerapnas mozaens atoma Pesepdopna
117 [Toctynmater bopa PO
118 Bunel ciektpoB. CiekTp ypoBHEH dHEprun POII
aToma BOJOpoJa
119 CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4EHUe PoOII
cBeTa
120 Jlazep Polll




121

Hyxnonnas monens sipa [ eiizenoepra-
HBanenko. 3apsii 1 MaCCOBOE YMCIIO sJIpa.
M3otonsl. PannoakTuBHOCTE

PoOII

122

123

124

3aKoH paJiM0aKTUBHOTO pacnajaa. CBoiicTBa
HOHU3UPYIOIIETO U3TYYCHUS

Bnusiane paauoakTHBHOCTH Ha KHUBbIE
oprau3Msl. Jlo3umeTpust

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie
peaxiuu.

PoOII

POLI

POLI

125

SAnepusbie peaktopsl. [Ipodiemsl
YIPaBIIIEMOr0 TEPMOSIEPHOIO CUHTE3A.
OKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIEPHON
SHEpPreTUKU

POl

126

Meroasl perucTpaluuy U UCCIEeT0BAHNS
3JIeMEHTapHbIX YacThull. OyHTaMEHTAIbHbBIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
JICIITOHBI

PoII

127

128

129

[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-TirooHHast MOJIEb aIPOHOB

®usuka 3a npenenamu CTanzapTHON

Mozenu. TéMHas MaTtepus U TEMHast DQHEPIUsl.

EnuncTBO Dm3nyeckoit kKapTHHBI MUpa

OTaIbl Pa3sBUTHUA aCTPOHOMHHU. 3HauecHUE
ACTPOHOMUU

PoII

POLI

POLI

130

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
0OBSACHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTO Il aCTPOHOMHYECKHUX

PoOII




HCCIIeJOBaHUN

131

132

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panuoTenecKonsl, BHEaATMOC(hepHas
aCTPOHOMUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue
3BE3/IBI, IJIAHETHI, UX BUIUMOE IBIIKEHUE

POLI

POLI

133

Comnneunas cucrema. Comnaite. Conaeunas
aKTUBHOCTb. MicTounuk sHeprun CoyHIa 1
3BE3]T

POl

134

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jlnarpamma "creKTpajabHbIHM Kjlacc —
CBETUMOCTB"

POl

135

3BC3I[I>I rJIaBHOM IIOCJIICAOBATCIBbHOCTHU

POLI

136

Bayrtpennee ctpoenue 38&31. CoBpeMEHHbBIE
MPEACTABICHUS O MIPOUCXOKICHUU U
spomonuu ConHIa U 3BE31. DTalbl JKU3HA
3BE3]

PoII

137

138

139

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTukK. YEpHBIE ABIPHI B /Ipax rajJakTHK

Bcenennas. Pacmpenne Beenennoil. 3akoH
Xab60ma. Teopust bonbioro B3pbIBa.
PenukroBoe nznmyuenue

MacmrabHas cTpykTypa Beenennoit.
MeraranakTuka

PoII

POII

PoOII

140

Hepemménnsie npobiaeMbl aCTpOHOMUHU

PoOII

141

@uU3NYECKUI IPAKTUKYM IO TEME
"UccneqoBanye MarHUTHOT'O ITOJIA

PoOII




HOCTOSIHHBIX MarHuToB"

142

143

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuiibl Amriepa"

DU3NYECKUIN TPAKTUKYM I10 TEME
"HccnenoBanue siBJICHUS 3JIEKTPOMarHuTHOM
UHAYKIUU"

POLI

POLI

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HNUA CAaMOMHIYKIUN"

POl

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJ1€0aHUN HUTSIHOTO U IPY>KUHHOT'O
MasTHUKOB"

POl

146

147

148

®dusnyeckuii MPaKTUKYM TI0 TeMe
"[IpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasTHHUKE"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATENBHO COEIMHEHHBIE
KOHJICHCATOP, KAaTyIIKYy U PE3UCTOP

dusnyeckuil NpakTukyM 1o teme "M3ydenue
[1apaMeTpPOB 3BYKOBOM BOJIHBI"

POLI

POLI

POII

149

@u3NYeCKUil NPAKTUKYM IO TEME
"M3Mmepenune nmokazaress npeaoMIIeHUs
crexna”

PoOII

150

151

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue pOKyCHOTO pacCTOSHUS
paccerBaronIMX JUH3"

@u3NYECKU PAKTUKYM 110 TEME

PoOII

POI




"Habmonenue nudpakuuu, uaTepdHEepeHIIH
Y MoJisipu3anuu cpera'

152

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nose)"

PoOII

153

154

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM 1lnanka Ha ocHOBe
uccienoBanus porodddexra"

®Ou3MUECKuil MPAKTUKYM 110 TEME
"HccnenoBaHue CIEKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIAa M U3MEPEHUE
noctostHHOM Punbepra"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
HCIIOB30BaHUEM J1I03UMeTpa"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmronenus B Teneckon JIyHbl, IulaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOIUICHUI"

POl

POLI

POII

POLI

157

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHomuu B
SKOHOMMUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JESITEIbHOCTH YEJIOBEKA

PoOII

158

O0001IeHre B cucTeMAaTH3aIsl 3HAHNH.
Ponb pusuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJOTHYECKOI,
COLIMAJILHOW U 3THYECKO chepax

PoOII




ACATCIIBHOCTH 4YCJIOBCKA

159

160

161

162

163

164

O06001IeHre ¥ cUcTeEMaTH3alus 3HAHUI.
Posb 1 MecTo (GU3MKHM ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

O06001IeHre U cucTEMaTU3aIMs 3HAHUMN.
Ponb 1 MecTo hU3MKHM U aCTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O0600611eHre U cucTeMaTu3alns 3HaHUH.
Ponb pusmueckoit Teopun B popMupoBaHUN
MIpe/ICTaBICHHUI 0 PU3NYECKOM KapTUHE
MHUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O IPUPOJIC

O06o011ieHne 1 cucTeMaTu3alys 3HaHu.
Ponb ¢pusndeckoii Teopun B GopMUpPOBaHUN
MPEJCTaBICHUN 0 (PU3NYECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
o01ieM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUH 110
TeMme "Kunemarnka"
O00011IeHNE U CHCTEMATHU3aIisl 3HAHUN 110
TeMe "Kunemarnka"

POLI

POLI

POLI

POLI

POII

PoOII

165

166

O000IIIEHNE U CUCTEMATH3AINs 3HAHUH 110
Teme "Kunemarnka"

O00011IeHIE U CUCTEMATHU3AIMs] 3HAHUN 110
teme "JluHamuka"

PoOII

POLI

167

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110

POLI




teme "Jlunamuka"

168

169

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
teme "Craruka TBepAoro tena'

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Cratuka TBepaoro tena"

POLI

POLI

170

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

PoOII

171

172

O06o0011ieHre ¥ cucTeMaTu3alys 3HaHuH 1o
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O00011IeHEe ¥ cUucTeEMaTH3alus 3HaAHUHI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

POLI

POLI

173

O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

POl

174

175

176

177

O0001IeHre 1 cCUCTEMAaTH3aUs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
ManHae"

O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie
MaIIHBL"

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

PoII

POII

POII

PoOII



178

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

PoOII

179

180

O000111eH1E U CUCTEMATHU3ALMs 3HAHUN 110
Teme "DnekTpuueckoe mnose"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "[loCTOSITHHBIN 3JIeKTpUYEeCKUd TOK"

PoOII

POLI

181

O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
teme "[loCTOsITHHBIN 3JIEeKTpUYECKUM TOK"

POl

182

183

O06o0mIeHne 1 cucTeMaTU3alys 3HAaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O0600611eHre U cucTeMaTu3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpeax”

POl

POLI

184

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "MarautHoe moie"

POl

185

186

187

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "MarautHoe moie"

PesepBHelIit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HAHMI 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

PesepubIit ypok. O6006111eHIE 1

CUCTEMATHU3AaIH 3HAHUH 10 TEME
"DJeKTpOMarHuTHas UHIyKIus"

PoII

POII

PoII

188

PeseprubIil ypok. O60061eHIE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"Mexaunueckue koneoanus"

PoOII

189

PesepBHeIit ypok. O6001IeHNE 1
CUcreMarul3anuda 3HaHPII>i I10 TECMC
"MexaHnyeckue koaeoanusa"

POLI




190

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KoJieOaHus'

PoOII

191

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3anuia 3HAHUH 10 TeEME

"DeKTpOMarHUTHBIE KOJIeOaHHS'

PoOII

192

193

194

PesepBubIil ypok. O600111IeHIE 1
CHCTEeMaTHU3alus 3HAaHHIA IO TeMe
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHrlit ypok. O60011eH1Ee 1
CUCTEeMaTH3allysl 3HAaHUH 110 TeMe
"MexaHu4YecKue U 3JIEKTPOMarHUTHbIE

BOJTHBI"

PesepBHrlIit ypok. O60011IeHNE 1

cucTeMaTu3alus 3Haguii mo teme "OnTuka’

POLI

POLI

POII

195

PesepubIiil ypok. O6006111eHIE 1

cucTeMaTu3alus 3Haguii mo teme "OnTuka’

PoII

196

197

198

Pesepubiit ypok. O600611eHIE 1

cucreMaru3anus 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBHeIit ypok. O6001IeHNE 1

cucreMarusaius 3Haguii mo teMe "OCHOBBI

CTO"

PesepBHeiit ypok. O6001IeHNHE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PoII

POLI

POLI

199

PeseprubIil ypok. O60061eHIE 1

POLI




CUCTEMaTHU3allis 3HAHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHeIit ypok. O000IICHHE 1

200 cucTeMAaTHu3anus 3HaHui mo teme "dusuka
aroma"
PesepBubIil ypok. O60011IcHIE 1

201 cucTeEMaTH3anus 3HaHuH 110 Teme "dusuka
aroma"
PesepBHrlit ypok. O60011eHNE 1

202 cucTeMaTusalus 3Hagui mo teMe "dusuka
ATOMHOTO SIIpa ¥ JIEMEHTAPHBIX YacTHIl"

PoOII

POLI

POLI

PesepBHeIil ypok. O000IICHHE 1
203 cUcTeMaTu3anus 3HaHui 1o Teme "dusuka
ATOMHOTO SJIpa M 3JICMEHTAPHBIX YacTHII"

POl

PesepubIil ypok. O60011eHIE 1
204 cHCTEMaTH3aInsI 3HaHUH 110 TeMe
"OnemeHTh! acTpopu3uKu"

PoII

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'.4. Mskumes, A.3.CunsikoB « ®uszukay ( yriryosieHHbIA ypoBeHb) Mexanuka. 10 kimacc —
M. Jlpoda,2019 -510c.

I'.A. Mskumes, A.3.CunsikoB « @usukay ( yriryOoseHHBIH ypoBeHb) MoneKkynsapHas Gpu3nka.
Tepmomunamuka. 10 xkmacc —M. Ipoda,2019 -350c.

I'.4. Mskues, A.3.CunsikoB « ®uszukay ( yriyOJIeHHBIH YPOBEHb) DJIEKTpouHaMuKka. 10 -
11kmacc —M. [Ipoda,2019 -476¢.

I".A. Msxuies, A.3.CunsakoB « @usuka» ( yriayoneHHbld ypoBeHb) KBanToBas ¢usuka. 10

-11xmacc —M. [Ipoda,2019

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. ®uzuka. Paboune nporpammsl. [Ipenqmernas nunus yueOHukoB cepun «Kinaccuueckuit
Kypce».10—11 xmaccsl : yueb. mocodue s o0meodpaszoBat. opranusanuii / A. B.
[[Taranuna. - M. : [Ipocsemenue, 2017.

2. I' 5. Mskumes, A.3.CuHskoB « @usnkay ( yriryoneHHBIA ypoBeHb) Mexanunka. 10
kiace —M. [Ipoda,2019 -510c.

I'.A. Mskumes, A.3.CunsikoB « @uzukay ( yriryOoseHHbINH ypoBeHb) MonekynsapHas Qpu3nka.
Tepmoaunamuka. 10 kmacc —M. Ipoda,2019 -350c.

I'.A. Mskumes, A.3.CunsikoB « @uszuka» ( yriryOJeHHBIH YPOBEHb) DieKTpoauHaMuka. 10 -
I1xmacc —M. JIpoda,2019 -476c¢.

I'.A. Msakues, A.3.Cunsko « ®usukay ( yriyoneHHslil ypoBeHs) KBantosast pusuka. 10

-11xmacc —M. [poda,2019



[TapdentreBa H.A. Coopauk 3amau o gusuke.10-11 kmacesl: yuebHOE IOcoOUE Is
obmeoOpaszoBarenpHbIX opranusanuii / H.A. [lapdentneBa. - 8-e uza. - M.: [IpocBemenue,
2018.

. Caypos 10.A. Tloypounsie pa3pabotku. 10 kmacc. 5. Mapon A.E., Mapon E.A. OnopHbie
KOHCTIEKTHI U Au(depeHnrpoBaHHbIC 3a1a4H

. 3ab6otun B.A., Komuccapos B.H. KonTpounb 3HaHMiA, yMEHHI 1 HABBIKOB YYaIIHXCS

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

info@infourok.ru

phys-ege.sdamgia.ru/

https://m.edsoo.ru/
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