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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKCHHWA W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3zoBaTenbHON mporpaMmsbl, mpeactaBieHHbIXx B @I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®enepanuy,  pealu3yOIIMX  OCHOBHbIE  00Opa30oBaTENIbHbBIC
MIPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OOyYaroOIIMXCs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (usuku yriayOJEHHOTO YPOBHS IO3BOJIAET peaTn30BaTh
3a7a4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KayKIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI IS MPOJOJDKEHHs Oo0pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma o Gpu3uKe BKIIOYALT:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 10 To1aM 00yUeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIB30BaHA YUUTEIAMU (DU3UKHU JTsI COCTABIICHUS CBOUX Pab0OYMX IIPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH H
NPEIOCTAaBIICT BO3MOXKHOCTH IS peaju3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HAa YIIyOJIEHHOM YypOBHE TPU YCIOBHHU
COoXpaHeHUs 00s13aTEIHLHOM YaCTH COJIEP KaHMs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpy»xkaroiieM mupe. LIKompHBINH Kypce GUBUKH — CHCTEMOOOPA3yIOmni
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 TOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosiaracT HCIHOJIb30BAHKE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXICHUA
po0JIeM palMoOHAIBLHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIEHOTO YKCIIEPUMEHTA KaK
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JaboparopHbie pabOThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBO HHCTPYKIIUH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIBLHOTO MpoIlecca UCXO/s U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJIcHUE OOYYarOUIMMHUCS YMEHHUSIMHU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
WU3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCS 3aJaHUs Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYoIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOunere (U3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmoHHoe oOopynoBanue (GopMupyeTcs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
UCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHUH.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
71a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUEC UX HUHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHHA O BO3MOYHBIX chpepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIriecce u3ydeHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs:

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

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBMUSIM 3aJaud, B TOM YHUCJIE 3ajaad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaluuy,
OMpEeICJICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI 10 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOdUIIS.

Ha uzyuenne ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaToOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
NpOBENCHUS J1a0OPAaTOPHBIX PAbOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJEPKXAHUE OBYUYEHUA

10 KITACC

Pasznea 1. Hay4yHblii MeTOA MO3HAHUSA PHUPOALI

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/Ibl UCCIIEIOBAaHUS PUZNUECKUX SBJICHUI.

DKCHEpUMEHT U TEopHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

Criocobbl  M3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBBIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUS.

Ponp u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaKmuKym

W3mepeHne cwibl TOKAa W HANpsDKEHUS B LENH IIOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAasl CKOPOCTH) M
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

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



CBoOomHOoe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBuKeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MarepuasbHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHICHUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOHWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBIDKEHUE CHapsoB, LIEMHbIE, IIecTepEéHYaThle U pEMEHHBIE IepeauH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

Crioco0Obl uccieoBaHusl IBUKEHUI.

WnmrocTpanus npeaeinbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MEXAaHU3MOB.

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

HabGmronenne ABmkeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBO CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
T€Jla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKym

W3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHue U(PPOBOI Ta0OPATOPHUH).

N3yyenune nABWKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

W3yyeHune IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TE€pHOJIa OOpalIeHHs] KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuka

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

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axon HproTOoHa 111 MaTepruaibHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh TPAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUTAHETHI W OT reorpapuueckod MmUpOoTHl. JIBUKEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuna cONpOTHUBICHHS NpPU JBUKEHUU Tela B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

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

Hemoncmpayuu

Habmroienue nBuKeHUsI TNl B MHEPLUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHAPOB WIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YJIBTATE B3aUMOICHCTBUS TE.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM MOIBEME U NMAICHUN.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKym

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBHUCUMOCTH BPEMEHHM JBMXKEHHsS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduiimeHta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenta
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomeol, RPAKMUKYM

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.
Tema 4. 3akonvl coxpanenusn 6 Mexanuke

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHIMaIbHBIE W HENOTEHUMAJIBbHbIE CHIIBL. lloTeHumanbHas sHEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOINKHOBEHUS.

VYpaBHeHue bepHym Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKax.

Jemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble INpeBpallleHUs] KUHETHUYECKONM W IOTCHLMAJIbHOW JHEPrui IpU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH MTPU CBOOOTHOM MaICHHH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomaul, npaKmuKym

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETHYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JABMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBIDKEHUS W B3aMMOJICUCTBHS YacTHI[ BemiecTBa. Mojenu CTPOSHUS Ta30B,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CUCTEMbl KaK CPEHHE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beraucienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAMIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AlUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu

W3menenue Temneparypsl pu aanadbaTuyecKoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEINIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y IeiabHas
TEIJIOTa Mapoo0pa3oBaHU.

HacplllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHMOCTh
0T 00BbEMA HACKIIICHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOJTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctamm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX MEPEXOJIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOIIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu

TermioBoe paciupeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanunnsipasie sBieHwus.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomul, nPAKMUKYM

N3yyeHue 3aKOHOMEPHOCTEH UCTIapEeHUs KUKOCTEH.

N3mepenune yaenbHON TEIIOTHI MUIaBJICHUS JIbA.

N3yyeHue CBONCTB HACKIIIEHHBIX MTAPOB.

W3mepenne abCOMIOTHOW BIaKHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
MOMEIIECHUH.

N3mepenne koapduiimeHTa NOBEPXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCMMOCTH  Jedopmanuu  pe3WHOBOro obOpasma oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JaekrpoauHamMuKa
Tema 1. dnexmpuueckoe none

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOJIHHKHU.
DNeMEHTapHbIA JJEKTPUYECKUN 3apsi. 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neicTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOnbiid  3apsa.  Jluauu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTh NMOTEHIMATIOB U
HanpspbkeHue. [loreHinumanpHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUI HANpsXKEHHOCTH D3TUX MOJEH U
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpavyuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psakKa KOHIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuiit skcnepumenm, nabopamopnsie padomuol, npaKmuKym

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LIENH, COAEPHKAIIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtit 31eKmpuiecKuil moxK

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBus CylmecTBOBaHUS ITOCTOSSHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOUHMKH
toka. Hanpsikenue U u DJ1C €.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon /[xxoymns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOI0 CEUCHHS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe uamepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ pazuunvix cpeoax

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPIBIX METAILIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHUYecKUue yCTPOMCTBA M IPAKTHYECKOE INPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpayuu

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3n4ecKuil NPaAKTUKYM

Cnioco0bl n3MepeHus: (U3NYECKUX BEJIUYUH C MCIOJIb30BaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MTOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITHYUH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEHN
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MexnpeaMeTHble CBA3H

N3yyenue kypca ¢usuku yrayonéaHoro ypoBHs B 10  kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEIAMETHBIX CBSI3€l C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.



Mesicnpeomemnule nOHAMU, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, Hay4YHBIH (DakT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pellleHWE CHUCTEMbl YypaBHeHUH. JIuHeiHas QyHKIus,
napaboia, runepOona, ux rpaQuKyd U CBOWMCTBA. TpUroHOMeTpUYecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIINU HA OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

Buonocusa: mexanndeckoe NBWXKEHHE B *KUBOM npupoae, nuddysus, ocmoc,
TEIJI000MEH J>KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAroUIeH Cpelibl,
yTUiau3alnusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaIbBAHUKA, JICKTPOHHAS
MUKPOCKOIIHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U ApPYTue), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opas3psiIHbIE JTAMIIbI, TOJIYITPOBOTHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KUIACC

Paznen 4. JaekrpoauHamMuka
Tema 4. Macnummnoe no.e

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUY MarHUTHOW MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOM YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenia.



MaruautHoe nosne B BemectBe. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.

TexHn4eckue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Amrnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS DIEKTPOU3ZMEPUTEIBLHOIO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomeol, RPAKMUKYM

HccnenoBanre MarHUTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanuie CBOMCTB eppOMarHeTHUKOB.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE U3MEPEHUSI CUIIbI AMIIEpa.
Tema 5. InekmpomacHumnan UHOYKYUA

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOMU
naaykuun. OJIC wHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papanes.
Buxpesoe anektpuueckoe nosne. Toku Pyxo.

OJC uHAYKUMHM B MPOBOJHHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHn4eckre yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITWU.



HccnenoBanne 3aBucumoct IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenre MarauTa B aIJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd IJ{C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKym

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Omnpenenenne MHAYKLINN BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIHH.

COopka MOJIenu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUSI.

AmMmntyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUN HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron MambiX CBOOOJHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux KojaebaHusx. BeiHyxneHHbIe KojeOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HabGnronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJieOaHW rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH01a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne KkojeOaHWW Tpy3a Ha MACCUBHOM MNpYXHWHE C LEIbIO
dbopmupoBaHUs NMPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUIM.



Habnronenue pezoHanca.

Yuenuueckuit axcnepumenm, nadopamopnoie padomeol, nPAKMUKYM

W3mepenne mnepuona CBOOOTHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHUS TEJa B X0/I€ KOJIeOaHUM Ha yIIpyroMm MojABECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTYXaKOMIMX KOIeOaHU.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. dnexmpomazcHumHuble KOneOaAHUA

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANPSHKEHUS MpU pa3indHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOHWTabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTylIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepemaya U MOTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Hemoncmpauuu

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTB YacCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpA.

BoiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKaA.



Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpOHCTBO M IPHUHIIKI ISUCTBUS TpaHchopMaTopa.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM

Nzyuenue tparncopmaropa.

HccnenoBanre NEpeMEHHOTO TOKa 4Yepe3 MOCIEAOBATENbHO COEAUHEHHBIE
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHCa.

UccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHbL

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IIPOJIOJIBHBIE BOJHBL. lleproa, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)X€HHE, NperIoMIIeHHE, MUHTepPEpeHLUs U
nudpakiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aiys, HHTepdepeHuns u qudpakuus.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUSA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, TeraedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U MpeioMIICHUSI MEXaHUUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHUI PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOJSIpU3aIus, Tudpakius, THTephepeHITUsI.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUHN.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomuol, npaKmuKym

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.
Tema 4. Onmuka

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpaxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKA3aTeNb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepe3 IrpaHully pasjiesia AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€lI0ro CBETa.
IIBeT.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenpHblil yroyl MOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomie U pacceuBaroliue JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUs TOHKOM c(epruyeckod JIMH3BI OT €€ TE€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xopa ny4a, MPOMIEAIIEro JMH3Y MOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJaBHON
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaX.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiiaccM4ecKux
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YclIoBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: OYKH, Jyma,
nepucKkon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeioMIICHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpaxkeHust. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HabnroneHue 1BeTOB TOHKUX TUIEHOK.

Hab6mronenue nudpakxium ceera.

N3yuyenue nuppakinOHHON pEeETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHUE MOJSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKym

N3mepeHue nokazaresns npeioMJIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepennie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3ydenne noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIEIAX.

Halmronenue nucnepcun.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepeHnue 1rHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.



Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHU OTHOCHUTEIBHOCTH

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBasl.  [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHH U COKPAIICHUE JUIMHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCH: CIYTHUKOBBIC
IIPUEMHHKH, YCKOPUTEIH 3aPAKEHHBIX YACTHLL.

Y4eHUYEeCKUH IKCIEPUMEHT, JTAOOpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue HUMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznea 7. KBanToBasi pusuka
Tema 1. Kopnyckyaaphno-60ano60it 0yanusm

PaBHOBeCHOE TEIIOBOE M3JIydeHUE (M3JIydeHHE aOCOIIOTHO UYEPHOTO Tena).
3akoH cmemienust Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarolrytro moBepxHOocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoiuid. JInuHa BosiHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluuu ABWXKYylIeWcs yactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cnemuduka nzMepenuii B Mukpomupe. CooTHOIICHUST HeompeaeaéHHoCTen
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
doTosneMEeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Hemoncmpayuu

®doTo3PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

Ceeroauop.

Conneunas Oarapest.



Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym

Hccnenosanue poropesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccienoBanus Gorodddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.
Tema 2. Qusuka amoma

OneITBl IO KCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas mMonens aToma
Pesepdopna.

[Toctynatel bopa. M3nyuyenue u norionieHre GOTOHOB MPHU MEPEX0/ie aTomMa
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Buapl ciektpoB. CIIEKTp YpPOBHEN S3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBbII KOMITBIOTE.

Jemoncmpayuu

Mopens onbita Pezepdopaa.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym

HabGnronenue TMHEHYaToro CuexkTpa.

HccenmenoBanne CrekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.
Tema 3. Qu3uka amomHo20 A0PaA U I1EMEHMAPHBIX YACHIUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Macchl sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEeKThl PpPa3BUTHUSA
SAIEPHOUN YHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNTOHBI.
[Ipencrasnenne o CtangaptHoi Mmoaenu. KBapk-TritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHaapTHou Mojenu. TéMHas matepus U TEMHas
DHEPIUsl.



EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTul] aTFOMUHHAEM.

Pazgen 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

DTarbl pa3BUTHSA acTpoHOMUU. [IpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKHUX HccieqoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BHUANMOE
JIBH>KCHUE.

CosiHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrnieKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyts — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaxX
rajakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenmkToBoe u3iydeHue.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenusn

HabGmronenust 3B€3HO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUHN JJIsT OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, MJaHeT, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUU.



Pu3nyecKuil NPaAKTUKYM

Crioco0bl n3MepeHus: PU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa IMPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszleiiax «YUYEHUYECKHH  IKCIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

O60o01maomee MOBTOPEHUE

OO0o0uIeHne U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekynsapHas (u3uka U TEPMOJAUHAMUKAY, «DNEKTpoarnHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CIIEHHAIBHON TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponr usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
M aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MUpPA, 3HAYECHHUE ONMCATEIBHOU,
CUCTEMATU3UPYIOIEH,  OOBSICHUTEIBHOM W MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoil Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3HUYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUNA O IPUPOIE.

MexknpeaMeTHbIe CBSI3H

N3yyenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, ONOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO008 HAYUHO20
NO3HAHUA: SBJIICHWE, HAy4YHbIA (DaKT, rumotesa, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOPHs.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3meMeHTapHBIX (GyHKIWNA. [Ipu3Haku mTOMOOWSI TPEYTOJHHHUKOB,
ompeiesIeHne UIOMIAIU TIOCKUX GUryp u oobéMa Ted.

Buonocus: >nektpuyeckue SIBICHUS B JKUBOW MpUpOJLE, KoJieOaTelbHbIE
JBW)KCHUSI B KUBOW MPUPOJAE, HKOJOTMUECKUE PUCKU TPU MPOU3BOACTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,



yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEJIWLIMHE, ONTUYECKHE SBJICHUS B JKUBOU
IpPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEPEeMEHHOr0 TOKA, MHIYKIUOHHAs Ieyb,
JVHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, paaap, PaIuoNpUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, s/IEpHAsi SHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS Yy4yeOHOro mpeamera «Duzukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbBITA JAEATEIBHOCTH B IPOLECCE pean3aly OCHOBHBIX HAIIPABIICHUHN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:
rPaKIaAHCKOI0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKJAHCKON MO3ULIMK 00YYarOIIerocss Kak akTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUICKOI0 OOIIECTBA;

MPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTH B MHTEpPECAX I'PAKIAHCKOTO
oOIIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allny;

YMEHHE B3aNMOJICUCTBOBATH C COLMAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH.
NATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLEHMBATH CUTYALIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.
ICTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAs OCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:

MHTEPEC K pa3iu4HbIM cdepaM NpoPecCHOHATBHON IESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyayuieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKU3HEHHBIC ILJIaHbI;



TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKHM Ha TIPOTSHKCHUH BCEH KU3HHU.
IKOJOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpPHI, OCO3HAHHE TJIOOATBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

IUIAHUPOBAHUE W OCYUIECTBJICHUE JIEMCTBUM B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHUS IIeJIel YCTONYMBOTO Pa3BUTHS YEJIOBCUCCTRA;

pacIIMpeHre OIbITa ACATSIHHOCTH JKOJOTHYSCKOW HampaBICHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 10 (U3HKE.
HEeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OpPMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (U3HUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAyYHOW JCSITEIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3y4deHUss  (QU3HKH  OCYIICCTBJIATH  TPOSKTHYID W HCCIEIOBATEIhCKYIO
NESATCIIBHOCTh MHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe eiiCTBUSA
ba3oBble 1oruyecKkue 1ecTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBaTh M  aKTyalM3HpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENsATh LENU ACATEIIBHOCTH, 3a1aBaTh NapaMETPbl U KPUTEPUHU HUX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM U MOPOTHUBOPEYHMS B  PacCMaTPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3zpabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHAIU3a MUMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTb, OLECHUBATH COOTBETCTBUE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN IEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA:

BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBLIMHU TMOHATHSIMH W METOIaMH
buznyeckoil HayKu;

BJIa/IETh HABbIKAMU y4€OHO-UCCIIEIOBATENBCKON U MPOESKTHON AESITETbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelIeHHs 3a7ad (U3UYECKOTO COAEp>KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MO3HAHUS;

BIQIETh BUJAMHU JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YUEOHBIX MTPOEKTOB B 0071aCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M AaKTyaJH3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOUX YTBEpXKJICHUI, 3a]1aBaTh apaMeTpPbl U KPUTEPHH PELICHHUS;

aHANM3UPOBaTh TOJYYEHHBIE B XOJI€ pELICHHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3HKE B TPAKTHUECKYI0 001acTh
KHU3HEICSITSIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpPUTrHHAIBHBIE TOAXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIQJICTh HABBIKAMH MMOJIy4YeHUs WHPOpMauu (PU3NIECKOTO COACPKAHUSI U3
HMCTOYHUKOB PAa3HBIX THUIOB, CaAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATHU3AIMIO U HHTEPIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHNUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

WCIIONIB30BaTh  CpeACTBa WHMOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IU4HbIX (dopmarax ¢
y4€TOM Ha3zHAaYeHUsI UHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATh OOIIEHHME Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldd W  CMAr4ath
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MTOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHyAIbHON
paboTHI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX ICHCTBHM C y4€TOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

MPUHUMATh L€JIM  COBMECTHOM JI€ATEIbHOCTH, OPraHHU30BBIBaTh H
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHMKA KOMaH[Ibl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLICHWBATh HAEU C IO3ULIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TIOBEJACHHE B PA3THYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble yueOHbIe NeiCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JIaCTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIIEHUs PAacUETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMH B 00JacTh
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh OLCHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIAJIETh HaBBIKAMU  TIO3HABATEIBLHONW  peduieKCMM KakK  OCO3HAaHMS
COBEpILIAEMBIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HUX pPE3yIbTAaTOB U
OCHOBaHUI;



MCIIOJIb30BaTh MPUEMBI pediiekcrun sl OLICHKU CUTYyallH, BRIOOpA BEPHOTO
pelieHus;

YMETh OIICHMBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKCHHIO;

NpUHUMATh MOTHBBI U apryMEHTBl JAPYTMX NpU aHalu3e pe3ylbTaToB
JESITEIIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJIOCTATKU M JOCTOMHCTBA;

IpUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX NpU aHalu3e pe3yJlbTaToB
NeSITeTbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JPYTUX HA OLUIHMOKH.
B mpouecce nOCTHXKEHHS] JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPaMMBI T10
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarOIIUXCs

COBEPIIEHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MpeAnoararonmi
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HaHUA, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE

HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTUA COOCTBEHHOM
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJINPOBAHUs, BKJIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHME IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE TIIOBEJCHHME, CIIOCOOHOCTh aJaNTHPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMU, BKJIKOYAONIEH CTPEMIICHUE K JOCTUKECHUIO LIEIIH U
yCHexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEUCTBOBAaTb, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEW  CIOCOOHOCTh  MOHHMMATh  3MOIMOHAJIbHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUHU OOILEHNUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTpauBaTh
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00THTHCS, MPOSBIATH HUHTEPEC M pa3peliarhb
KOH(DIIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 knacce nmpenMeTHBIE pe3yabTaThl HA YIITYOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

NOHUMAaTh  poJiib  (PU3MKKM B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COMAIBLHON U 3TUYECKOU cepax NesaTeIbHOCTH YesIOBEKa, POoJib
U MecTo (U3NKM B COBPEMEHHOM HAay4YHOW KapTUHE MHUpa, 3HAYCHUE
OMMCATENIbHON, CHUCTEeMAaTU3UPYIOIICH, OOBSICHUTEIBHOW U MPOTHOCTHYECKOU
byHKUMA  (U3HYECKOW TEOpUUM — MEXAHHUKH, MOJEKYJIIpHOH (UMK u



TEPMOJUHAMHUKH, POJIb (PU3NIECKON Teopuu B (OPMUPOBAHUU TPEICTABICHUN O
buznyecKoil KapTUHE MUPA;

pa3nyaTh yCJIOBUSI MPUMEHUMOCTH MOJENEeH (PU3NUECKUX TENl U MPOIECCOB
(sBieHMWIT): WHepUUaIbHAs CHUCTeMa OTcuYéTa, alCOJIIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE MaJIeHHeE,
abCcoMoTHO ympyras Aedopmaliusi, abCOIOTHO YIPYroe U abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHHMSI, MOJICTIU Ta3a, >KUJIKOCTH U TBEPJAOro (KPUCTATUIMYECKOrO) Tena,
UJICaJbHBIN Ta3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

paznuyaTh ycnoBUs (TCpaHMIlbl, 00JIACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BceoOUMH XapakTep (YyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBaTh M OOBACHITHP MEXAaHWYECKHE TIPOIECCHl W SIBJICHUA,
UCIIOJb3yd OCHOBHBIE TIOJOKEHUSI W 3aKOHbl MEXAHUKH (OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JBUKECHUS,
npeoOpa3oBanusi ['anmumes JjIsi CKOPOCTH W TiepeMelleHus, 3akoHbl HbloTOHa,
NPUHINN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpPAaHECHHUS HMIYJbca M MEXaHMYECKOW SHEPruu, CBI3b pabOTHl CHIBI C
W3MEHEHUEM MEXAaHWYECKOW SHEPIuH, YCIOBUS PAaBHOBECHUsI TBEPAOIrO Telia), MPU
ATOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPaHEHMSI MUMITYJIbCA U MEXaHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCHI M SBJICHUS, UCIOIb3YS
ocHoBHbIe Moj10keHuss MKT u 3aKkoHBI MOJIEKYISIpHON (DUBUKU U TEPMOJUHAMUKH
(CBsA3b JaBJICHMS UACATBHOTO ra3a Co CpeHed KHHETUUECKON SHEepruei TeraioBOro
JIBIDKCHUSI M KOHIIGHTpAllMed €ro MOJIeKYJ, CBSI3b TeMIepaTypbl BeElIeCTBa CO
CpeOHEW KUHETHMYECKOW JHEPrueu TEIUIOBOTO JBWKEHUS €ro 4YacTHll, CBS3b
JIABJICHHUSI WJICAJIbBHOTO ra3a ¢ KOHUEHTpAlUHMEel MOJEKYJl M €ro TEeMIIepaTypoil,
ypaBHeHHe MenpaeneeBa—Kianelipona, mepBbld 3aKOH TEPMOIAWHAMUKHU, 3aKOH
COXpPAaHEHHMS DSHEPruM B TEIUIOBBIX IIpolleccax), MNpU H3TOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS TMPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnarneipoHna;

aAHATM3UPOBATH U OOBSCHATH SJIEKTPUUCCKUE SIBJICHUSI, UCTIOIb3YSI OCHOBHBIC
MOJIOKEHHUSI W 3aKOHBI 3JIEKTPOJMHAMHUKH (3aKOH COXPaHEHUs DJCKTPUUECKOTO
3apsiga, 3akoH KynoHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOTO MOJI, MPUHIHUI
CYyNEpHO3ULIUA  AJIEKTPUUYECKUX TOJIe, TpPU 3TOM  yKas3biBasg  yCIIOBUS
NpUMEHUMOCTH 3akoHa KylloHa, a Takyke MPaKTHYECKH BaKHbIE COOTHOIICHUS:
3akoHbl OMa i1 yyacTKa UENHU W JJIS 3aMKHYTOM 3JEKTPUYECKOM IeNH, 3aKOH
Hxoynsa—Jlenua, npaBwia Kupxroda, 3akonsr Dapazes 11s1 2JIEKTPOJIN3a);



OMHUCHIBaTh (UBNYECKUE TMPOLECChl U SBICHUS, HUCHOJb3Ys BEIHMYMHBI:
NEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, UMITYJIbC T€Ja M CHCTEMBI TeJ, CHIIA,
MOMEHT CHWJIbl, JABIICHHE, MOTCHLHAJbHAs HHEPrusi, KUHETUYECKas DSHEprus,
MEXaHUYEeCKas 3HEprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa
TSKECTH, CHJIa YIPYIOCTH, CHJa TPEHHs, MOUIHOCTb, SHEPrusi B3aUMOJEUCTBHUSA
Tena ¢ 3emMnéil BOJIM3H €€ MOBEPXHOCTH, SHEPTUSI YIPYTOH AeopMaiiiu MpyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIFOTHASI TEMIIEpaTypa Tena, padoTa B TEPMOJIUHAMHUKE,
BHYTPEHHSSI 3HEPIUs UACAIBHOTO OJHOATOMHOIO ras3a, paboTa MAealbHOrO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJl maeanpHOro TEIIOBOrO JBUrATENs;
AIIEKTPUYECKOE I10JI€, HANPSIKEHHOCTb 3JIEKTPUUYECKOTO IOJs, HANPSKEHHOCTh
NOJISI TOYEYHOTO 3apsfia WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JTUAJIEKTPHKE,
NOTEHIHAI ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh NOTEHIINAJIOB,
AIIEKTPOJIBWKYILAs ~ CHJIa, CWJIa TOKa, HampsHKEeHHE, MOIIHOCTh  TOKa,
IIEKTpUYECKasi EMKOCTD IJIOCKOTO KOHJEHCATOPA, COIPOTUBIIEHUE yJacTKa LENH C
NOCJIEIOBATENbHBIM M  TMAPAJUICIbHBIM COEIMHEHHEM PpE3HCTOPOB, SHEPIrus
AIEKTPUYECKOTO MOJs KOHAEHCATOpa;

OOBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHUI: MEXAaHHUYECKOE
JBWKEHUE, TEIUIOBOE [BWKEHHE YACTHI[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpOoyHOBCKO€ JBWXEHHE, AU(PQy3usi, HCIapeHHe, KUIIEHWE U KOHJEHCAalus,
IUIaBJICHUE W KPUCTAJLIU3ALIMS, HAIPaBICHHOCTh TEIUIONEpEeAauu, 3JICKTpU3aIus
T€J, SKBUIIOTEHIIUATBHOCTh MIOBEPXHOCTHU 3aPSyKEHHOTO TPOBOIHUKA;

IPOBOJIUTH UCCIIEJOBAHUE 3aBHCUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT
JIpYyrol ¢ HCHOJb30BAaHUEM MPSIMBIX H3MEPEHHUM, MpU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHPOBATh PE3YJIbTAaThl IMOJYYEHHON 3aBUCHMOCTH (PU3UUECKHUX
BEJIMYMH B BUJE TpaMKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEN H3MEpPEeHHUI,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpEHUs (PU3MUECKUX BEJIWYHH, IMPU OSTOM
BbIOMpaTh ONTHUMAJbHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEIbHBIC TTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH OIBITHI MO MPOBEPKE MPEIOKEHHON TUNOTE3bl: IMJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJU3UpPOBaTh
NOJTyYEHHBIE PE3yJIbTaThl U I€JaTh BHIBOJ O CTATyCE NMPEAJIOKEHHON THIIOTE3bI;

co0MroAaTh MpaBmiia 6€30MacCHOTO Tpyla Py MPOBEACHUHN UCCIEI0OBAaHUN B
paMKax y4yeOHOro J3KCHEepUMEHTAa, MPAKTUKyMa U y4eOHO-UCCIIEeIOBATEIbCKON U
MPOEKTHOM JAESTENIbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENIbHBIX YCTPOWCTB U
1abopaTopHOTO 000PYIOBAHUS;

pemarbh pacu€THbIE 3aJlauyd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOH
bu3nYecKoil MOJENbIO: HA OCHOBAHWU aHAJIN3a yCIOBHsS OOOCHOBBIBATH BHIOOP
bu3nyeckoil MozeNn, OTBeYarolle TpeOOBAHUIM 3a7aul, TPUMEHSITh (POPMYIIbI,



3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3HUUECKUX TEOPUN NPU UCHOIH30BAHUU
MaTEMaTUYECKUX METOJOB pElIeHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHAJU3UPOBATh PE3YJbTAThl M KOPPEKTUPOBATh METOMbI
pELICHUs ¢ YYETOM MOJyUYEHHBIX pPe3yIbTaTOB;

pelIaTh KaueCTBEHHBIE 3a/1auk, TPEOYIOLIMe IPUMEHEHUS 3HaHUN U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe HHTETPALMU 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BHICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYKICHUN
C OIIOPOI Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA M OOBSICHEHHS OCHOBHBIX
IOPUHLIAIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

aHAJIM3UPOBATh M OLEHUBATH IMOCIEICTBHS OBITOBOM M MPOU3BOJICTBEHHOU
JEATEIbHOCTH 4YEJIOBEKA, CBA3AHHOW C (PU3NYECKHMMM MPOLIECCaMM, C MO3ULUN
HKOJIOTUYECKOM 0€30MacHOCTH, MIPEICTABICHUM 0 palMoHAIIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHXKEHUM HAyKU U
TEXHOJIOTHH JUIs JaNbHEUILETO pa3BUTHSI YEIOBEUECKOTO 00ILECTBA;

MPUMEHATh PA3IMYHBIE CIOCOOBI paboThl ¢ HMHPOpMauuenr (U3NUIECKOro
COJIEpKaHUsl C HCIOJIb30BAHHEM COBPEMEHHBIX HWH()OPMALMOHHBIX TEXHOJIOTHUH,
OpU HTOM MCHOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU IS
IOoHCKa, TepepabOTKM M MPEeAbABICHUS Yy4yeOHOW W HAyYHO-NOIYJSpHOU
uHbOpMalluU, CTPYKTYpUPOBAHUS U MHTEpHpeTanuu MHGOpMalUH, MOTyYECHHOU
U3  PpA3NUYHBIX HMCTOYHUKOB, KPHUTHYECKH aHAJIU3UPOBATh  MOJYYAEMYIO
MH(OPMAIMIO U OLIECHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUMH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POPpMAIIH;

POSIBIISATH OpraHU3alHOHHBIE U II0O3HABATEJIbHBIE YMEHUS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHMM B TPOLIECCE BBITOJIHEHUS
MIPOEKTHBIX U YUEOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTath B TIpyINNe C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,
IUIAHUPOBaTh PaboOTy TPyHIbl, PAMOHAIBHO PpACHpPEleNsTh JAESITEIbHOCTh B
HECTaHJIaPTHBIX CUTYaIUsX, aJJeKBATHO OLIEHWBAThH BKJIAJl KaKJOTO U3 YUaCTHUKOB
IpyNIbl B pelIeHUE paccMaTpruBaeMon MpoOJIeMbl;

OPOSBIISITH MOTHUBAIMIO K Oyaylied MpopecCHOHAIbHON JEATEIbHOCTH I10
CHEIHUAIBHOCTIM (HPU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K xonmy oOyuenusi B 11 knacce npeMeTHbIE PE3yNIbTAaThl HA YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHU:



MOHUMATDH POJb (PU3UKK B SIKOHOMHUYECKON, TEXHOJIOTUUYECKON, COIMATBHOMN
U JTHYECKON cdepax AeSITeNbHOCTH 4YelOBEKa, pOJb M MecTo (U3HKH B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, POJIb ACTPOHOMHM B IPAKTUYECKOU
JEATEIIBHOCTH YEeJIOBEKAa U JaJbHEHIIEM HAYyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAQYEHUE  ONUCATEIIbHOM, CUCTEMATU3UPYIOLIEH, OOBSCHUTENLHONH |
MPOTHOCTHYECKOW  (DYHKIMH  (PU3NUECKOW Teopud —  DICKTPOAMHAMUKH,
CHEIHMATbHOM TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3WKH, POJIb (PU3UUECKON
Teopur B (HOPMHUPOBAHUM MPEJCTABICHUN O (U3HUECKOW KapTHUHE MUPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O MIPUPOJIE;

pasnuyaTh yCIOBHSI IPUMEHUMOCTH MOJENEH (PU3MUECKUX TEN U MPOLIECCOB
(siBE€HUI): OJHOPOJHOE DBJIEKTPUUYECKOE W OJHOPOAHOEC MAarHUTHOE MOJH,
rapMOHUYECKUE KOJICOAHUs, MAaTEMAaTUYECKUN MasiTHUK, UJI€ATbHBIN MPY>KUHHBIN
MasTHUK, TAPMOHHYECKUE BOJIHBI, HJCAJIbHBINA KOJeOaTeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIApa U KBAHTOBOW MOJIENIN CBETA;

paziuuath ycloBHs (TpaHUIbl, 00JACTU) MNPUMEHUMOCTU (PUBUUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH Xapakrep (PYyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE IOJOKEHUS M 3aKOHBI AJIEKTPOJAVMHAMUKH W CIELNUAIBHOU
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUUYECKOTO 3apsia, CHiia
Awmnepa, cuna JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIWH, MpaBuio JleHia,
cBi3b DJIC caMOMHAYKIIUM B D3JIEMEHTE DJJICKTPUUYECKOW IIEMU CO CKOPOCTHIO
U3MEHEHMS CWIbl TOKA, IOCTYJAThl CIELUAJIBbHOM TEOPUM OTHOCUTEIBHOCTU
OUHIITEHA);

aHAIU3UPOBAaTh U OOBSACHATH KBAHTOBBIE MPOLECCHl U SIBJICHUS, UCIIONb3YS
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHWe OiHIITEeHHa st GoTodrddexra,
IIEPBBIM U BTOPOM MOCTYJaThl bopa, NpUHIMI COOTHOLIEHUSI HEONPEAECIEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPAHEHUs 3apsAJOBOTO W MAcCOBOIO YUCEN U DHEPIUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PaJMOAKTUBHOTO PACIajia);

ONMKCHIBATh (PU3UUECKUE TMPOLECCHl U SIBICHUS, HUCIHOJIb3YSd BEIUYHMHBIL:
HaIPsHKEHHOCTD DJIEKTPUYECKOTO TIOJISI, NMOTEHLIMAN JJIEKTPOCTATUUECKOTO IIOJI,
Pa3HOCTh MOTEHIMAJIOB, AIEKTPOABMKYIIAs CUla, UHIYKIUS MarHUTHOTO TOJI,
MarHuTHbIA MOTOK, cuia AMmepa, WUHAYKTUBHOCTb, JJIEKTPOABMKYIIAS CHJIA
CAaMOMHIYKLIMM, DJHEPTHs  MAarHUTHOIO  TOJII  NIPOBOJHHMKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHAS SHEPTUS, SHEPTUS MOKOsI CBOOOIHOM YaCcTHUIIBI,
SHEPrusl U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsi]l SApa, SHEPTUs CBSI3U SApa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buznuecKnx SBJICHUM:
AIIEKTPOMArHUTHAs UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEeHIIMs BOJIH,



nudpakius, AUCTIEPCHUs, MOJHOE BHYTPEHHEE OTpa)KeHHE, (POTODIEKTPHUUECKU
abdext (pororddext), anpbha- u Oera-pacmampl sSAep, raMma-u3IydeHUe Ssep,
dbuznyecKre MPUHIUIBI CIEKTPAIIbHOTO aHaliu3a U paboThI Jlazepa;

OMpeeNsaTh HaNpaBlIeHUE WHIYKIWA MAarHUTHOTO TOJS TPOBOJAHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHUE, CO3aBAEMOE TIJIOCKUM 3€pKaJioM, TOHKOM JTMH30M, 1
pPacCCUMTBIBATH €TI0 XapaKTEPUCTUKU;

NPUMEHSTh OCHOBOIIOJIATAONINE ACTPOHOMUYECKUE IMOHSATHUS, TEOPUU U
3aKOHBI NIl aHaliu3a U OOBACHEHMS (PU3UUECKUX TPOILECCOB, MPOUCXOMISIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEXXTaJaKTUUECKON cpesie; ABUKEHUSI HEOECHBIX
TEJ, PBOIIOLIMY 3BE3/ U BCceleHHoi;

MPOBOJIUTh  HMCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUJIE TpapUKOB C YYETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHMM, [enaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUS] (PU3NYECKUX BEIUMYHMH, IPH HTOM
BbIOMpaTh ONTHUMAJbHBIM METOJ W3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE ITOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OIBITHI MO MPOBEPKE MPEUIOKEHHON TMIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIU3UpPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTAaTyCE MPEIIOKEHHOM TUIIOTESBI;

OTUCHIBATh METOABI OJYyUYEHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

co0roAaTh MpaBmiia O€30MaCHOTO TPpyJla Py MPOBEACHUH UCCIEI0OBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, MPAKTHUKyMa U y4yeOHO-UCCIIEIOBATEIbCKON U
MPOEKTHOM JAESTENIbHOCTH C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB U
71a060paTOpHOTO 00OPYOBAHUS;

pemarh pacuy€THbIE 3aJlaud C SBHO 3aJaHHOM W HESBHO 3aJlaHHOM
(bu3MYecKoil MOJEIbI0: HA OCHOBAHWU aHANM3a YCJIOBHUS BBIOMPATH (PU3HUYECKHE
MOJIeJIM, OTBEYAIOIIMEe TpPeOOBaHUSAM 3a/layd, NPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3UYECKUX TEOpUM TMPU HUCIOIb30BAHUU
MaTE€MaTUYECKUX METOJOB pEUICHUs 3a7ad, NPOBOAUTH PacdyE€Tbl HA OCHOBAaHUU
UMEIOLINXCS JaHHBIX, aHAJU3UPOBATH PE3YyIbTaThl U KOPPEKTUPOBATH METOMIbI
peuieHus ¢ y4éToM NOJYyYEHHBIX PE3yIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auH, TpeOyIoIIMe TPUMEHEHUS 3HAHUHN U3 pa3HbIX
pa3zenoB Kypca (U3MKH, a TaKKe HHTETPAlMM 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LIETIOYKY PACCYXKIACHUI
C OMOPO Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;



WCIIOJIh30BaTh TCOPETUYECKUE 3HAHWS JJII  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKHX YCTPOUCTB W
TEXHOJOTHUECKUX MPOIIECCOB;

NPUBOJUTH MMPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BHUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

aHAIM3UPOBATh W OICHUBATH IMOCJIEICTBHS OBITOBOW W TPOM3BOJICTBEHHOU
JIESITEIIBHOCTH YEJIOBEKa, CBA3aHHON C (PU3UYECKUMH TIPOIECCAMH, C TIO3HIIMA
IKOJIOTHYECKOM 0e30MmacHOCTH, IpeCTaBICHUN 0 parroHaTbHOM
IPUPOJIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCITOJIb30BAHUH JTOCTHKEHUN HAYKH U
TEXHOJIOTHH /ISl TaTbHEUIIIETO Pa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA;

OPUMEHSATh Pa3IMYHbIe CMOCOOBI paboThl ¢ HMH(OpManHel (U3NIECKOTO
COJIEpKaHMUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH,
IpyU 3TOM HCIOJ30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU A
MOWCKA, TepepabOTKU W TPEIBSABICHUS YYCOHOW W HAYIHO-TIOMYJISIPHOU
uH(OpMAIMHU, CTPYKTYPUPOBAHKS W WHTEPHpETANH WH(GOPMAINH, MOTYyYESHHON
U3 Pa3IMYHBIX HWCTOYHUKOB, KPHUTHUYECKH aHAIM3UPOBATh  IOJIYIACMYIO
uH(OPMAITUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA UHPOPMAIIUK;

MIPOSIBIIATH OpraHU3alMOHHBIC u MMO3HABATEIILHBIC YMEHUS
CaMOCTOSATEILHOTO TPHOOPETCHHS] HOBBIX 3HAHWW B TIPOIECCE BBITTOJHCHUS
MIPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTatb B TpyMNme C WCHOJHEHWEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PA0OTy TPYMIBI, PANMOHATIBLHO pPACHpPENENsTh JESITeIbHOCTh B
HECTaHJAPTHBIX CUTYaIlUsIX, aJIEKBAaTHO OIICHUBATh BKJIAJT KAXKIOTO M3 YIaCTHHKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMON MPOOJIEMBI,

POSIBJISITH MOTHUBAIMIO K Oyayiied npodecCHuOHANbHOU NEeATeTbHOCTH 0
CIEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQHIIS.
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5.1 duznyeckuil NpakTUKyM
Uroro no pazgeny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

AFpGFaTHBIC COCTOsIHHA BCIIICCTBA.

14

49

24

24

54

16

16

10

170

16

16

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7




11 KIJACC

Ne HaumeHoBaHue pa3jiesioB U TeM
n/n MPOrpaMmbl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MaruurtHoe noJe

1.2 DJNIeKTpOMarHuTHask UHIYKIUS

Uroro no pazgeny

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

2.1 MexaHndeckue KojieOanus

22 DJeKTpOMarHUTHbIE KOJIeOaHUs

)3 MexaHudecKue 1 31eKTPOMAarHuTHBIE
) BOJIHBI

2.4 Onrtuka

Uroro no pazgeny

Bcero

14

13

27

10

15

10

25

60

Koaun4yecTBO 4acoB

KoHTpoJibHbIe
padoThI

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

Hroro no paszneny

5

1

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859%¢f1

bu6nmoreka [JOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorekxa [IOK
https://m.edsoo0.ru/39859¢f1




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJIHOBOM Ayanu3m 15
4.2 ®dusuka aToma 5
43 ®u3rKa aTOMHOTO Sjpa U JIEMEHTapHBIX 5
) YaCTHI]
Uroro no pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12

Uroro no pazgeny 12

Paznea 6. PUSUUYECKUN MPAKTUKYM

6.1 Pu3nYeCKUu IPAKTUKYM 16 16

Hroro no paszneny 16

Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremarusanus U 00001eHe
MPEMETHOTO COJIEPYKAHMS U OTIbITa

7.1 R 15
JeSITeIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bubmuorexa [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bubmuorexa [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.edso0o0.ru/39859¢f1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

Ousznka — pyHIaMeHTalbHas HAayKa O
npupojae

HayuHblii MeTOI IO3HAHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI

OKCIEpUMEHT U TEOpUs B IPOLIECCE
3 no3HaHus npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYHMH

AOCOI0THAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEPEHUH pru3nueckux
BEJIMYHMH

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOUM KapTHHBI MHPA,
B [IPAKTUYECKOMN AESITEIbHOCTH JIIOACH
Mexanndeckoe aBmkeHne. CucreMma
orcuera. OTHOCUTEIBHOCTD
MeXaHU4YEeCKOTro ABkeHus. [lpsamas u

oOpaTHas 3a/1a4l MEXaHUKH

8 Pannyc-BekTOp MaTepHalIbHON TOUKH,

Bcero

KoaunuecTBO 4acoB

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/1beef346

bubmnoreka IIOK
https://m.edsoo.ru/3a7fde29

bubnuorexa [JOK
https://m.edsoo.ru/34c49931

bu6nuorexa [IOK
https://m.edsoo.ru/ca2def(3

bub6anoreka LIOK
https://m.edsoo.ru/7f18fda3

but6mmorexa [IOK
https://m.edsoo.ru/eabbded1

bubnunorexa LIOK
https://m.edsoo.ru/e9a52f02

bubnunoreka LIOK



10

11

12

13

14

15

16

€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropus. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBI>KECHUS

CroxxeHue nepeMereHuii 1 CKopocTeil.
Pemenne 3agau

HepaBHoMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonuHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanme
Hp;[MOJ'IHHCfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

CBoOonHOe majeHue. Y CKopeHue
¢BOOOIHOTO ITaJICHU. 3aBUCHUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapuKu

JIBr>keHue Tena, OpoIIeHHOro MO
YIJIOM K TOPU30HTY

KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JJUHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE

KonTtponbHas pabora o Teme

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

but6mmoreka [IOK
https://m.edsoo.ru/89ba7190

bubnunoreka LIOK
https://m.edsoo.ru/761d18aa

bubnunoreka LIOK
https://m.edsoo.ru/a99549a7

bu6nunorexa LIOK
https://m.edsoo.ru/b7560bbf

bu6nunorexa LIOK
https://m.edsoo.ru/f738109¢c

bubnunorexa LIOK
https://m.edsoo.ru/71cbb4f5

bub6mmorexa [IOK
https://m.edsoo.ru/33196fbe

but6mmoreka [IOK
https://m.edsoo.ru/1242f32¢




17

18

19

20

21

22

23

24

25

26

"Kunemaruka"

IIepsblit 3axkoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenpHOCTH ["anues.
HewnnepnuanbHbie CUCTEMBI OTCUETA

Cuita. PaBHOIEHCTBYIOIIAS CUJIA.
Bropoii 3akon Herorona. Macca

Bzaumopeiictue ten. Tpernitl 3aKoH
Herorona

[Ipunuun cynepro3unuu cuil. Pemenue
3a/1a4 Ha MPUMEHEHHE 3aKOHOB
HreroTona

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBaAJICHTHOCTb I'PAaBUTALIMOHHON 1
MHEPTHON MaccChl

Cuna TsKeCTH M YCKOpEeHHe
¢BOOOIHOTO MAEHNUSA

JIBukeHre HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cwiia ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cun
TpeHus. [[BuxeHue B )KUJAKOCTU U Taze ¢
Y4ETOM CHUJIbI COTIPOTHUBIICHUS CPEJIBI

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

bubnunorexa LIOK
https://m.edsoo.ru/5a9e4a64

bubnunorexa LIOK
https://m.edsoo.ru/141d3837

bubnuoreka [{OK
https://m.edsoo.ru/57dbas505

bubnunoreka LIOK
https://m.edsoo.ru/bdf997fb

bubnunoreka LIOK
https://m.edsoo.ru/9aba2b0a

bu6nunorexa LIOK
https://m.edsoo.ru/22757f26

bu6nunorexa LIOK
https://m.edsoo.ru/11abfa0a

bubnunorexa LIOK
https://m.edsoo.ru/Oae2cd84

but6mmorekxa [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

bubanoreka IIOK
https://m.edsoo.ru/a28aa7ad




27

28

29

30

31

32

33

34

35

36

AOCOFOTHO TBEPIOE TEIIO.
[TocTynarenbHOe U BpalaTeibHOE
JIBU’KEHUE TBEPJIOTO Tella

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiueHus. 1lnedo cubl

CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
YcnoBus paBHOBECHSI TBEPAOIO TEINA.
Bunel paBHOBecHs

Pemenne 3agau

KonTposabHas padbora no teme
"Iunamuka. CtaThka TBep10ro Tena"

HNMnynsc MaTepuanbHOU TOYKH,

CHUCTEMBI MaTEepUAIIbHBIX TOUYeK. L{eHTp

MacC CUCTEMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa O JIBMKCHHHU LICHTpPA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIECa

Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOE ABIKCHHE

MoMeHT uMIysbca MaTe€pUAIbLHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJISIX

Pemenue 3amau

PaGora cunbl Ha MaJlOM ¥ Ha KOHEYHOM

nepemeniennn. [ padpuueckoe

but6mmoreka [IOK
but6mmoreka [IOK
https://m.edsoo.ru/2b95d57e

bubnunoreka LIOK
https://m.edsoo.ru/653d3459

bubnunoreka LIOK
https://m.edsoo.ru/9aa79a7d

bubnunoreka LIOK
https://m.edsoo.ru/dc1caacQ

bubnunoreka LIOK
https://m.edsoo.ru/9f5a574c

bu6nunorexa LIOK
https://m.edsoo.ru/4bb8294b

bu6nmorexa LIOK
https://m.edsoo.ru/13f0a221

bubnunorexa LIOK
https://m.edsoo.ru/d6532eb9

bubnunorexa LIOK
https://m.edsoo.ru/f7706d63

bubnunorexa LIOK
https://m.edso0o0.ru/913974c7




37

38

39

40

41

42

43

44

45

MIPEICTaBJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON YHEPTHU
MaTepuaIbHOU TOUKH

[ToreHnnanbHbIE U HEOTEHIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbs kocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHLIUATIBHBIX CHUJI C
M3MEHEHHUEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOM sHepruu

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium 1 uaeanbHOM
KUJKOCTH

KonrtponsHas padorta no Teme "3aKoHbl
COXpaHEHHUs B MeXaHHKe"

Pa3Butue npeacTaBieHui 0 IpUPoOaE
TernoTel. OcHoBHBIE NON0KeHus MKT.
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABbIX TeJN. XapaKkTep ABUKEHUS U
B3aMMOJEMCTBYSI YAaCTHIL] BELLIECTBA
Macca u pazmepbl MOJIEKYJT (aTOMOB).
KonuuecTBo BemecTna. [locTosiHHas
ABoraapo

Temneparypa. Termiosoe paBHOBecHE.

bubnunoreka LIOK
https://m.edsoo.ru/9a5e2e74

bubnunoreka LIOK
https://m.edsoo.ru/554bafcc

bubmnoreka IIOK
https://m.edsoo.ru/f57b4e01

bu6nuorexa [IOK
https://m.edsoo.ru/f30f43b6

bu6nuorexa [IOK
https://m.edsoo.ru/474e7c4a

bubanoreka LIOK
https://m.edsoo.ru/b0a4445f

but6mmorexa [IOK
https://m.edsoo.ru/c44d02e2

bubnunorexa LIOK
https://m.edsoo.ru/c5b72ab7

bubnunoreka LIOK



46

47

48

49

50

51

52

53

54

55

56

57

IlIkana Lenbcust

Penrenue 3anau

Uneansublii ras. 'a3oBble 3aKOHEI

VYpaBuenue Menaeneena-Knaneiipona.
Penrtenue 3anau

AGcomoTHas TemnepaTrypa. 3akoH
JlaneTOHA

H3omnporeccel B uaeanbHOM Ta3e ¢

IOCTOAHHBIM KOJITMYCCTBOM BC€IICCTBA

I'pauueckoe npencrapneHne
U30IIPOIIECCOB: U30TEpMa, U30X0Pa,
u3obapa

OcHoBHOe ypaBHeHre MKT

Pemenue 3amau

CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJIMHAMUYECKON CHCTEMBI CO
CpeHEel KHHETHYECKON dHEpruen

MOCTYIATCJIIBHOT'O TCIIJIOBOT'O ABUKCHUA

€€ yacTuil

O00011eHHE U CUCTEMATU3ALINS 3HAHUM
o teme "OcHoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI

MKT"

TepMoauHamMuyeckasi cuctema. 3ajlanue

https://m.edso0o.ru/0070d493
bubnunoreka LIOK
https://m.edsoo.ru/1531aba5

bu6nmoreka [IOK
https://m.edsoo.ru/1deb2367

bubnunoreka LIOK
https://m.edsoo.ru/8d12c¢328

bubnunoreka LIOK
https://m.edsoo.ru/14e02d1f

bubnuoreka [{OK
https://m.eds00.ru/68878d51

bubnuoreka [{OK
https://m.edsoo.ru/1344327b

bubmnoreka IIOK
https://m.edsoo.ru/c8094721

bu6nmorexa LIOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bubnunorexa LIOK
https://m.edsoo.ru/09d12£d8

but6mmorekxa [IOK
https://m.edsoo.ru/13adad59

but6mmoreka [IOK




58

59

60

61

62

63

64

65

BHeIIHUX ycioBuil aist TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPBhI.
[Tapametpsl T/] cuctemsl Kak cpeqHue
3HAYCHUS BEJIWYMH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PaBHOBECHUIO

Mojens uaeaabHOTO Ta3a B
TCPMOAUHAMHKCE. YcnoBus
IMPUMCHUMOCTH 9TOM MOICIN

VYpaBuenne Menneneesa-Kianelipona u
BbIpa)KE€HUE U1 BHYTPEHHEH 3HEPruu

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBaszucrarndeckue u HeCTaTH4ECKUE
IIPOLIECCHI

DneMeHTapHas pabora B
TepMoMHaMuKe. Berauciienue paboTel
no rpaduky mpoiecca Ha pV-
IarpaMme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIUIeHHS pabOTHI

KoHnBek1usi, TennonpoBoaHOCTb,
U3ITy4eHUe

KomunuectBo TemnoTel. TemioéMKOCTb
Tena. Y IenpHas U MOJIsipHas

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

but6mmoreka [IOK
https://m.edsoo.ru/8ec51210

bubnuoreka [{OK
https://m.edsoo.ru/29355001

bubnunoreka LIOK
https://m.edsoo.ru/bal 178d0

bub6anoreka LIOK
https://m.edsoo.ru/ac5cacl5

bu6nunorexa LIOK
https://m.edsoo.ru/741d5738

bubnunorexa LIOK
https://m.edsoo.ru/3d734561

bub6mmorexa [IOK
https://m.edsoo.ru/157b54cd

bubanoreka LJOK
https://m.edsoo.ru/7ba67355




66

67

68

69

70

71

72

73

74

75

TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOILJIMBA

PacuéT xonmdecTBa TENIOTHI IIpu
TEIIonEpeaaduec

[TonsiTue 06 aquabaTHOM mporiecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

KonnyecTBo TermioTe! u paboTa Kak
MEpbl U3MEHEHUS BHYTPEHHEHN dHEPTUU
T/ cucremsl

BTopoii 3aKk0H TepMOJMHAMUKH J1JI5
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOparumocTth
MPUPOAHBIX MPOLECCOB

IIprHIMIIBI AENCTBUSA TEMIIOBBIX
MamuH. KITJ]

MakcumanbsHoe 3Hadenue KIT. I{ukn
Kapno

Pemenue 3agau

DKOJIOTHYECKUE aCTIEKThI
HCIIOJIB30BAHUSA TCIIJIOBBIX }IBI/IFaTeJ'IeI\/’I.
TeroBoe 3arpsi3HEHUE OKPYKarOIIEen
cpenbl

Penrenue 3amau

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
no teme "Tepmonunamuka. TemnaoBbie
MAaITuHE"

bubnunorexa LIOK
https://m.edsoo.ru/1db5ad4e

but6mmoreka [IOK
https://m.edsoo.ru/d8098824

bubnuoreka [{OK
https://m.edsoo.ru/b047alcd

bubnuoreka [{OK
https://m.edsoo.ru/c6f4f464

bub6anoreka LIOK
https://m.edsoo.ru/2¢945513

bu6nunorexa LIOK
https://m.edsoo.ru/fe3857b9

bu6nmorexa LIOK
https://m.edsoo.ru/b3efal 8b

bubnunorexa LIOK
https://m.edsoo.ru/9867aaa7

bubnunorexa LIOK
https://m.edsoo.ru/c8c70432

bubnunorexa LIOK
https://m.edsoo.ru/28d62b3f




KoHnTponbHas pabora 1o Teme | 1 bu6muoreka [IOK
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHKe U KOHICHCAITHUS.

pOODP bubnunoreka LIOK

Ucnapenue u kunenue. Y neabHas 1

https://m.edsoo.ru/6f8e¢6777
TeIJI0Ta MmapooOpa3oBaHMs

HaCBIH_[eHHBIG 1 HCHACBIIICHHBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH

M JaBJICHHA HACBIIICHHOIO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 1
00BEMa HaCbIIICHHOI'O IIapa.

3aBUCUMOCTh TEMIICPATYPbl KUIICHUA OT

bubnunoreka LIOK
https://m.edsoo.ru/f5¢17d02

JaBJICHUS B X KUJKOCTH

BrnaxxHocTh Bo3tyxa. AGCONIOTHAS U | Bbu6motreka [JOK
OTHOCHUTEJIbHAS BJIAKHOCTh https://m.edsoo.ru/30ebbb79
Pemenue 3amau 1 bubmmorexa TIOK
A https://m.edsoo.ru/1895£f3
Teépnoe Teno. Kpucramnnueckue u
amop¢HbIe Tera. AHU30TPOMUS CBOMCTB 1 bubmorexa [IOK
P ' P https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[InaBnenue u KpucTaUIM3aAIUA.
bu6nunorexa LIOK
YV nenpHas TEII0Ta IJIaBICHHUS. 1
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopmanuu TBEPAOIO Teaa.
Aebop P bubmuorexa [JOK
Pactsixenue u cxxarue. Cnpur. Monynb 1
. https://m.edsoo.ru/dalaabl10
IOnra. [lpenen ynpyrux nedopmaruii
TennoBoe paciIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX 1

https://m.edsoo.ru/7baSedf2

KOJIeOaHUIl YacTHL BELLIECTBA



85

86

87

88

89

90

91

92

93

94

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

YPaBHeHI/IC TEIJI0BOro OajgaHca

Pemenue 3amau

[ToBepxHOCTHOE HATSKEHHE.
Kanunnspusie sinenus. J{aBiaenue noa
HCKpHBJ’IGHHOﬁ IIOBCPXHOCTHIO
)kunkoctu. Popmyna Jlammaca

O06o0011eHre U crucTeMaTu3alus 3HaHu|
1o TeMe "ArperaTHble COCTOSTHUS
BelecTBa. PazoBbie nepexo bl

KoHTposbHas pabora 1o Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoas”

DJeKTpu3aIys Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUYECKUX 3apsoB. [IpoBogHUKH,
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKU

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXPaHEHHS JIEKTPUUECKOTO
3apsiaa

Bzaumopeinicteue 3apanoB. Toueunsie
3apsiabl. 3akoH Kynona

Pemenue 3agau

bub6nmoreka [IOK
https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK
https://m.edsoo.ru/ab1521fb

bub6nmoreka [IOK
https://m.edsoo.ru/8ab7f40d

bubnuoreka [{OK
https://m.edsoo.ru/b42f1197

bubnuoreka [{OK
https://m.edso00.ru/0b52575¢

bubmnoreka IIOK
https://m.edsoo.ru/7dc2a739

bubmnoreka IIOK
https://m.edsoo.ru/1aff445f

bub6mmorexa [IOK
https://m.edsoo.ru/f49afd24

bubmuoreka [{OK
https://m.edsoo.ru/445b7746

bubnunorexa LIOK
https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc
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99

100

101

102

103

104

105

Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJISL.
[TpoOHeIii 3apsia. JIuaum
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIA.
OaHOPOIHOE ANEKTPUUYECKOE T10JIe

IloTeHIMATLHOCTD
3JIEKTPOCTaTHYECKOro nojisd. PazHocTh
MOTEHIIMAJIOB U HAIIPSKEHUE

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTATUYECKOM Mose. [lorennnan
IIEKTPOCTATUYECKOTO I1OJIS

CBs13b HAPSKEHHOCTHU OJIS U
Pa3HOCTH MOTEHIUAJIOB JUIs
IIEKTPOCTATUYECKOTO MOJIs
[TpuHIMI Cynepno3uLH
JNEKTPUUYECKUX TOJIEH

Pemenne 3agau

ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsHKEHHOU chepbl
ITone paBHOMEPHO 3apsiKEHHOTO MO
00bémy mrapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEYHOMU TIIOCKOCTH
[IpOBOTHUKY B AIEKTPOCTATUUECKOM
noJie. Y CJI0OBHE paBHOBECHS 3apsI0B

I[I/IBJ'ICKTpI/IKI/I U MTOJYIIPOBOAHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

but6mmoreka [IOK
https://m.edsoo.ru/05c6bfal

bubnunoreka LIOK
https://m.edsoo.ru/3dac6957

bubnunoreka LIOK
https://m.edsoo.ru/80021447

bubnunoreka LIOK
https://m.edsoo.ru/af5fa389

bubnuoreka [{OK
https://m.edsoo.ru/df7a6838

bu6nunorexa LIOK
https://m.edsoo.ru/Ocfe4abe

bub6anoreka LIOK
https://m.edsoo.ru/5a582263

bub6anoreka LIOK
https://m.edsoo.ru/b297b5c3

but6mmorekxa [IOK
https://m.edsoo.ru/f7a665ee

bubnunorexa LIOK
https://m.edsoo.ru/32405eab

bubanoreka IIOK
https://m.edsoo.ru/060ebab5
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114

115

116

117

118

Konaencarop. D1eKTpoEMKOCTh
KOHJEHCAaTOpa. JIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCAaTOpa

Hapanneanoe COCIUHECHUEC
KOHICHCATOpPOB

IlocienoBaTenbHOE COEIUHEHNE
KOH/JICHCATOPOB

DHeprus 3apsKEHHOr0 KOHIEHCAaTopa

Pemenue 3amau

I[BI/I)KCHI/IG Bapﬂ)KeHHOﬁ YaCTULBI B
OIHOPOJHOM JJICKTPHUICCKOM I10JIC

Pemenue 3amau

O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI
o Teme "DnekTpuueckoe mnoie"
KonTponbhas pabota mo Teme
"Onextpuueckoe noiue"

Cuna toka. [locTossHHEII TOK. Y CI0BHS
CYIIIECTBOBAHMSI IOCTOSTHHOTO
AIIEKTPUYECKOTO TOKA

Hcrounnkny Toka. Hanpsokenune u 3/1C

3akon Oma 1S y4acTKa Lenu.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCUMOCTb COMPOTUBIICHUS
OJIHOPOJTHOT'O ITPOBOJIHUKA OT €r0

bu6nmoreka [IOK
https://m.edsoo.ru/845b4f73

bubnunoreka LIOK
https://m.edsoo.ru/d11e8ce7

bubnunorexa LIOK
https://m.edsoo.ru/1€992920

bubnunoreka LIOK
https://m.edsoo.ru/73a34f18

bubnunoreka LIOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

bubnuoreka [IOK
https://m.edsoo.ru/8341d6ac

bu6nmorexa LIOK
https://m.edso0.ru/5752603f
bu6nmorexa LIOK
https://m.edsoo.ru/cefe90e9
bubmnoreka IIOK
https://m.edsoo.ru/233311b5
but6mmorekxa [IOK
https://m.edsoo.ru/0839al 15
bub6mmorexa [IOK
https://m.edsoo.ru/f14f251e
bubnunorexa LIOK

https://m.edsoo.ru/95fcdf51
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124
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127

128

129

130

131

JJIMHBI U II0IaAn IMMOIIEPEIYHOTO
CCUCHUA

VY aenpHOE COMPOTUBIICHUE BEILIECTBA.
Penrtenue 3anau

[MocnenoBaresbHOE, MapaLICIbHOE,
CMEIIIaHHOE COCTMHEHHE TIPOBOTHIUKOB

Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX
uenei. [IpaBuna Kupxroga

Pemenue 3amau

Pabota anmekTpuueckoro Toka. 3akoH
[xoyns —Jlenna

Pemenue 3amau

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
TerumoBast MOILIHOCTB, BBIAEISIEMAs HA
pesucrope

Pemenue 3amau

OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKA

3axon OMa a1 OJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

Pemenue 3agau

MomHocTh HCTOUYHHUKA TOKA

KopoTkoe 3ambikaHue

bubnunorexa LIOK
https://m.edsoo.ru/437f8300

bub6nmoreka [IOK
https://m.edsoo.ru/236f7e07

bubnuoreka [{OK
https://m.edsoo.ru/1794c£37

bubnuoreka [{OK
https://m.edsoo.ru/3881b469

bubnunoreka LIOK
https://m.edsoo.ru/a3605¢c5¢c

bubnunoreka LIOK
https://m.edsoo.ru/6761bfOf

bubmnoreka IIOK
https://m.edso00.ru/99750a6f

bubmnoreka IIOK
https://m.edsoo.ru/eb72fc24

bubmnoreka IIOK
https://m.edsoo.ru/72d453af
bu6nunorexa LIOK
https://m.edsoo.ru/221£40tb

bubnunorexa LIOK
https://m.edsoo.ru/3580b679
bubnunorexa LIOK
https://m.edsoo.ru/a0ae51d8

but6mmoreka [IOK
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136

137

138

139

140

141

142

143

KOHZ[GHC&TOp B IICIIH IIOCTOSAHHOI'O TOKa

Pemenue 3amau

Pemenue 3amau nmo teme "I1ocTOSTHHBIH
AIIEKTPUYECKUH TOK"

Pemenue 3agau mo reme "IlocTOSIHHBIN
ANEKTPUUECKUIN TOK"

Pemenue 3agad mo reme "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"

O06o00meHne U cucTeMaTu3alus 3HaHUK
1o TeMe "[1oCTOsSHHBIN 21eKTpUYeCKuit

TOK"

Konrponbnas pabora no reme
"TTocTosIHHBIN ANEKTpUYECKUil TOK"

SJICKTpI/ILIeCKaSI MpoOBOAUMOCTD
Pa3JINYHbIX BCUICCTB. 3HeKTqueCKHﬁ
TOK B MCTaJljiax. CBerHpOBOI[I/IMOCTB

DNEKTPUUECKUN TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI
®dapanes s JIEKTPOIU3a

DJIeKTpUYECKUH TOK B razax. [lnazma

DIIEKTPUYECKUI TOK B BaKyyMe.
Baxyymubie nprOopbl
DNEeKTpUYECKUH TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/546f5632

bub6nmoreka [IOK
https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
https://m.edsoo.ru/4410cef0

bu6nmoreka [IOK
https://m.edsoo.ru/a7340a29

bubnuoreka [{OK
https://m.edso00.ru/744261b8

bubnunoreka LIOK
https://m.edsoo.ru/eb5d4687

bubnunoreka LIOK
https://m.edsoo.ru/bfd7a050

bubnunorexa LIOK
https://m.edsoo.ru/1885ddf1

bubmnoreka IIOK
https://m.edsoo.ru/da794295

bubmnoreka IIOK
https://m.edsoo.ru/4b423491

but6mmorekxa [IOK
https://m.edso0.ru/92d92f76

bub6mmorexa [IOK
https://m.edsoo.ru/2E+160

bubnunorexa LIOK
https://m.edsoo.ru/ab61c660
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148

149

[omynpoBoAHUKOBBIE TPUOOPHI

Pu3NYEeCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA TP MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIILHBIX MPUOOPOB" WIIN
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS
C LIETIbI0 OMPEICIICHUSI MTHOBEHHOM
ckopoctH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IJI0CKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PAaBHOYCKOPEHHOM
JIBUKEHUH"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
najgeHus" win "M3ydenue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCcKUul IPAKTUKYM 110 TEME
"N3yueHune qBUXKEHUA Teja Mo
OKPYXKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

but6mmoreka [IOK
https://m.edsoo.ru/83622200

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

bubmnoreka IIOK
https://m.edsoo.ru/f6292f5f

bu6nunorexa [IOK
https://m.edsoo.ru/6960b6ef

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

bubanoreka LJOK
https://m.edsoo.ru/bcf53514




150

151

152

153

ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/ia o0pareHus
KOHUYECKOIO MasTHHKA OT €TO
napamMeTpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKCHUS
Opycka o HaKJIOHHOM IJIOCKOCTU Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PEe3UHOBOM 00paslie, OT UX
nepopmanun" unu "M3ydyenne
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepes3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIreHTa
3aBucumoctd Frp(N)" win
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" UIn
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

Pu3N4eCKUu IPAKTUKYM 110 TEME

bubnuorexa [JOK
https://m.edsoo.ru/0b34db84

bub6anoreka LIOK
https://m.edsoo.ru/b55b81al

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

bubnunorexa LIOK



154

155

156

"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "KonctpynupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
wim "MccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumojieiicTeun'" i "M3mepenue
KMHETUYECKOW SHEPIUM TeJla 110
TOPMO3HOMY ITyTH"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"N3ydyeHue n30XxopHOro npoiecca' uium
"N3yuenune nzob6apHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHou TemoéMKocTH"
nn "UccnegoBanue npouecca

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

bubmuorexa [JOK
https://m.edsoo0.ru/8561b28e

bub6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

bubanoreka LJOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3mepeHune yaeabHOM TEII0ThI
raBieHus abaa" win "Usyuenue
CBOICTB HACBIIIIEHHBIX MapOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa MacChl MapoB B
nomernieHnun". zmepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HaATSDKEHUS

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
W3JIYy4eHHS CBETOAMO A" HIIH
"N3yueHne nmpoTekaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uimn
"Pactipenenenue pazHOCTH
NOTEHLNAJIOB (HaNPsKEHUs ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue cMEIIaHHOTO

bubmnoreka IIOK
https://m.edsoo.ru/6bl1a23b5

bub6mmorexa [IOK
https://m.edsoo.ru/ec424377

bubanoreka [JOK
https://m.edsoo.ru/2b179d98
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COCJIMHEHUS PE3UCTOPOB" WK

"N3MepeHue yAaeabHOro COPOTUBIICHUS

npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO
noHa" unu "VccrnenoBanue
3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl" Hin
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"

Peseprubiit ypok. O60011eHUE U
cHCTEMaTHU3alMs 3HAHUH 110 TEME
"Kunemaruka"

Peseprubiil ypok. O600111eHIE U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"lunamuka"

PesepBHbIit ypok. O600111€HNE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeMe
"CraTtuka TBEp0TO TEna'"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpaHEHUs B MEXaHUKE"

PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

bubmunoreka IIOK
https://m.edsoo.ru/64b6e901

bubanoreka LIOK
https://m.edsoo.ru/ed017d93

bu6nunorexa [IOK
https://m.edsoo.ru/3149956b

bu6nunorexa [IOK
https://m.edsoo.ru/0f9752ac

but6mmorekxa [IOK
https://m.edsoo.ru/6¢0df9cc

bubanoreka [JOK
https://m.edsoo.ru/de148976
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PesepBHbIil ypok. O0001ICHNE 1
cHCTEMATHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalIUHbI"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®dazoBble Iepexon"

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"DnexkTpuueckoe mnoie"

Peseprublit ypok. O60011eHUE U
cHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"
Peseprublit ypok. O60011eHUE U
cucTeMaTtu3alus 3HaHui o teme "Toku
B Pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16

but6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl

but6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bubnunoreka LIOK
https://m.edsoo.ru/f2381c0c

bubnunoreka LIOK
https://m.edsoo.ru/3cae6dal

bu6nunorexa LIOK
https://m.edsoo.ru/cc7681d4
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Tema ypoka

BzaumopeiicTBrE NOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM.
MarunutHoe nosne. ['unoreza Ammnepa
BexTop MarHUTHOM MHIYKIUU.
[IpuHUUI Cyneprno3uii MarHUTHBIX
nosnei. JInHMM MarHUTHOM MHIYKIIHHU
MarauTtHo€ 1nosie NpoBOJHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanlpaBJIEeHUE U
MOAYJb

Pemenue 3agau

[IpumeHenue 3akoHa AMIiepa.
DeKTpoU3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HarpaBJIeHHUE U
MOAYJb. J[BH>KEHME 3apsKEHHOU
YaCTUIbl B OJHOPOAHOM MAarHUTHOM
noJe

Pemienue 3agaa
Pa6ota cuiel Jlopenna

Pemenue 3amau

MarauTHOE 1I0JIE B BENIECTBE.
deppomMarHeTuku, napa- u

Bcero

KoaunuecTBO 4acoB

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/487a8593

bubnunoreka LIOK
https://m.edsoo.ru/4clabccb

bubnunoreka LIOK
https://m.edsoo.ru/d35d5262

bubnuoreka [{OK
https://m.edsoo.ru/26d9c5ba

bubnunorexa LIOK
https://m.edsoo.ru/a37a0c21

bu6nmorexa LIOK
https://m.edsoo.ru/ad7718d7

bu6nunorexa LIOK
https://m.edsoo.ru/c97afaal

but6mmorekxa [IOK
https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
https://m.edsoo.ru/d518be4b
bub6mmorexa [IOK
https://m.edsoo.ru/93617bd9
bubanoreka IIOK
https://m.edsoo.ru/30ff9608
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JUaMaraC€TukKu

OCHOBHBIE CBOWUCTBA
dbeppomarneTukoB. [IpuMenenue
dbeppoMarHeTUKOB

Perenne 3agau mo reme "MarautHoe
noie"

Penrtenue 3anau mo teme "MarautHoe
mose"

SIBneHne ANEeKTPOMArHUTHOM
uHAyKIuH. [ToTok BekTOpa MarHuTHOM

UHIyKIIUU
OC unaykuuu

3aKOH 2JIEKTPOMAarHUTHOW NHIAYKIIUH
®dapanes

Buxpesoe anexrpuueckoe nose. Toku
dyko

O/C MHAYKUMH B IBUKYIUXCSI
IIPOBOJAHMKAX

Pemenue 3agau

IIpaBuno Jlenna

NunykTtuBHOCTE. Katymka
UHIYKTUBHOCTH B LIETH MOCTOSTHHOTO
TOKa

SBnenune camounaykiuu. 3/C
CaMOMHTYKITHH

DHeprusi MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJIe

Penrenue 3anau

bubnunorexa LIOK
https://m.edsoo.ru/0b58190a

bub6nmoreka [IOK
https://m.edsoo.ru/5b55¢307

bubnunoreka LIOK
https://m.edsoo.ru/41c4ae8a

bubnunoreka LIOK
https://m.edsoo.ru/b3efalcl

bubnuoreka [{OK
https://m.edso00.ru/48150bd8

bubnuoreka [IOK
https://m.edsoo.ru/abdec188

bubmunoreka IIOK
https://m.edsoo.ru/15abe140

bu6nmorexa LIOK
https://m.edsoo.ru/0235cc02

bu6nunorexa LIOK
https://m.edsoo.ru/4dfda618
bubmnoreka IIOK
https://m.edsoo.ru/bbc22726

but6mmorekxa [IOK
https://m.edsoo.ru/621eae9d

but6mmorekxa [IOK
https://m.edsoo.ru/7ee60ca8

bubnunorexa LIOK
https://m.edsoo.ru/b3c0Oadl1

bu6nunorexa LIOK
https://m.edsoo.ru/88f69d2b
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O00011IeHNE U CUCTEMATHU3ALUS
3HAHUU MO TeMe "DIeKTpoaguHaMHUKA"

KonTponbHas padoTa 1o Teme
"OnexkTpoauHaMuka"

KonebarenbHas cucrema. CBoOOIHBIE
KosieOanus. 'apMOHHYECKHE
KoJiIeOaHus

Kunemarnyeckoe 1 1TMHAMHUYECKOE
ONMCaHue KoJe0aTeabHbIX ABIKECHUN

SHGPFGTH‘leCKOC OIINCaHUucC. BLIBOZ[
JUHaAMHUYCCKOI'O OIMMCaHUsA
TapMOHHUYCCKHX KoJe0aHui U3 ux
SHEPTCTUUCCKOTO U KHHCMATHYCCKOI'O
OIMIKMCaHUuA

AwmrnTyzaa u ¢asa kojaedbaHui

[Tepuona u yacTora KoseOaHUH.
[Tepuoa Manbix cCBOOOIHBIX
KOJICOAHHMI MaTEeMaTHYSCKOIO
MmasiTHUKa. [leproa cBOOOIHBIX
KoJie0aHUH MPY>KUHHOTO MasTHUKA

3aryxaromue KojiebaHusl.
Boinyxxnennsie konebanus. Pezonanc

ABTOKOJIEOaH U

Pemenue 3amau

VYpok-koHpepennus "MexaHnnueckue
KOJIEOAHUSI B MY3bIKAJIbHBIX
UHCTpyMeHTax"

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU 110 TeMe "MexaHndecKue

bub6nmoreka [IOK
https://m.edsoo.ru/76484025

bubnunoreka LIOK
https://m.edsoo.ru/8ae09b98

bubnunoreka LIOK
https://m.edsoo.ru/7¢c1db385

bubnuoreka [{OK
https://m.edsoo.ru/87c¢e9498

bubnunoreka LIOK
https://m.edsoo.ru/e3¢99692

bubnunoreka LIOK
https://m.edsoo.ru/7a0c439a

bubnunorexa LIOK
https://m.edsoo.ru/e0399319

bubmnoreka IIOK
https://m.edsoo.ru/72¢93d09
but6mmorekxa [IOK
https://m.edsoo.ru/6add2644
bubnunorexa LIOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bub6mmorexa [IOK
https://m.edsoo.ru/8ef587be

bubnunoreka LIOK
https://m.edsoo.ru/eb84182f
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KkoJicbanus"

DNEKTPOMArHUTHBIE KOJICOAHMSI.
KonebaTenbHbIl KOHTYD

®opmyna Tomcona. CBsi3b aMITUTYAbI
3apsa KOHJIEHCAaTopa ¢ aMIIUTYA01
CHWJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

3aKOH COXpaHEHHsI SHEPTUU B
UJ€abHOM KOJIe0aTeIbHOM KOHTYpe

3aryxarllue 3JIeKTPOMAarHUTHbIE
KoneOaHus. BeiHyXIeHHBIC
SJICKTPOMArduTHBIC KoneOanus

Ilepemennsiit Tok. Pe3ucrop u
KOHJICHCATOP B LEIMH IEPEMEHHOTO
TOKa

KaTy'H_IKa HHAYKTUBHOCTH B ILICTIN
MNEPEMCHHOTO TOKa

3akon OMa 1J1st SIEKTPUUYECKOM Tenn
MEPEMEHHOT0 TOKa

MomHoCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS

Pe3onaHc B anexkTprueckon uenu

Pemenue 3amau

WneansHblif TpaHCPOpMATOD.
ITpousBoncTBO, Nepenavya u
noTpeliieHNe AEKTPUUECKON SHEPTUH

OKOJIOTUYECKUE PUCKU IIPH
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnons3oBaHus
3JIEKTPOIHEPTHH B MOBCEAHEBHOU

bu6nmoreka [IOK
https://m.edsoo.ru/d4adabde

bub6nmoreka [IOK
https://m.edsoo.ru/093f9af1

bubnunoreka LIOK
https://m.edsoo.ru/d1e2d543

bubnunoreka LIOK
https://m.edsoo.ru/5e668619

bubnunoreka LIOK
https://m.edsoo.ru/84836152

bubnunoreka LIOK
https://m.edsoo.ru/cfa307af

bu6nunorexa LIOK
https://m.edsoo.ru/8bae38e6

bu6nunorexa LIOK
https://m.edsoo.ru/lcac6cdc

bu6nunorexa LIOK
https://m.edso00.ru/087506df
but6mmorekxa [IOK
https://m.edsoo.ru/al6836a4

bubnunorexa LIOK
https://m.edsoo.ru/f97418ae

bubnunorexa LIOK
https://m.edsoo.ru/a6f74d93
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KHU3HHU

Penrtenue 3anau

Pemenue 3amau

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHMUU 110 TeMe "DJIEKTPOMAarHUTHbIE
Koynebanus"

MexaHnndeckue BOJIHEL.
XapaKTepUCTUKU MEXaHUYECKUX BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKTepUCTHKH 3BYKa

Wudpassyk u yaprpassyk. Lllymosoe
3arps3HEeHUe OKpYXKarolei cpeibl

Pemenue 3amau

3J'I€KTp0MaFHI/ITHI)I€ BOJIHBI.
I/I3Hy‘leHI/Ie QJICKTPOMATrHUTHBIX BOJIH

OHeprus NeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

[IIkana 3MeKTPOMarHUTHBIX BOJH.
[TpuMeHeHHe DIIEeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY
[IpuHIMIB paguOCBI3U U
TeJIeBUICHHA. Pagnonokamus.
DNEeKTPOMarHUTHOE 3arps3HEHNE
OKPYKaroIle cpebl
KonTponbhas pabota no teme
"Koaebanusa u BOIHbI"

Cger. 3aKOH MPSIMOJIUHENHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ee6677ed

bub6nmoreka [IOK
https://m.edsoo.ru/7cab59{8

bub6nmoreka [IOK
https://m.edsoo.ru/401024a9

bubnuoreka [{OK
https://m.edsoo.ru/a58e109f

bubnuoreka [{OK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK
https://m.edsoo.ru/138b6f09
bubnunoreka LIOK
https://m.edsoo.ru/7380038f

bu6nunorexa LIOK
https://m.edsoo.ru/cfd918bf

bu6nunorexa LIOK
https://m.edsoo.ru/714e5dbl

bu6nunorexa LIOK
https://m.edsoo.ru/d01b818c

but6mmorekxa [IOK
https://m.edsoo.ru/49bel1f9e

bubnunorexa LIOK
https://m.edsoo.ru/9f96f1{8

bu6nunorexa LIOK
https://m.edsoo.ru/4£7985a0

bubnunorexa LIOK
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pacnpocTpaHeHuUs CBEeTa

Pemenue 3agau Ha npuMEHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacnpoCcTpaHEHHs CBETA

Otpaxxenue csera. Ilnockoe 3epkaino.
Cdepudeckoe 3epKano

[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTEellb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIil yroiu
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

Pemenue 3amgau Ha IIPUMCHCHHEC
3aKOHOB OTPaXCHUA U MMPCIOMIICHUS
CBCTa

Xon nydeit B mpusme. ucnepeust

cBeta. CI0KHBIN cocTaB 0€I0TO CBETa.

LBer

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

[TocTpoenne n300pa>keHUii B IMH3AX U
UX cucTeMax. Y BeIMUYEHUE JINH3bI

Pemenue 3agau Ha mocTpoeHue
U300paXKeHH, MOIy4aeMBbIX C
MTOMOUIBIO JIMH3

I'ma3 kak onrudeckas cucreMa

Pewenue 3anau. IIpeneinst
IIPUMEHNMOCTH T€OMETPUIECKON
OITUKH

CKopocTb cBETa U METO/IBI €€
U3MEPEHUS

Hucnepcus cBera

https://m.edsoo.ru/f9566406

bubnunorexa LIOK
https://m.edsoo.ru/ea32d455

bub6nmoreka [IOK
https://m.edsoo.ru/a005d2bb

bubnunoreka LIOK
https://m.edsoo.ru/bc2e55cd

bubnuoreka [{OK
https://m.edsoo.ru/49d830a9

bubnuoreka [IOK
https://m.edsoo.ru/d8e1c3be

bu6nunorexa LIOK
https://m.edsoo.ru/60441359

bubmnoreka IIOK
https://m.edsoo.ru/bb53b1d5

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

bub6mmorexa [IOK
https://m.edsoo.ru/ecd480a2

bubnunorexa LIOK
https://m.edsoo.ru/cd174al10

bubnunorexa LIOK
https://m.edsoo.ru/f32aab06

but6mmoreka [IOK
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UnTepdepenmus ceeta

KorepenTHbie UICTOUHUKH. Y CIIOBHS
HaOJI0/IEHUSI MAKCUMYMOB U
MHHUMYMOB

Pewenne 3anau
[Ipumenenne naTEpHEepeHIN

Hudpakmnus ceera

JudpaxkiuonHas pemeéTka. Y cloBue
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB

Pemenue 3amau

ITorepeyHOCTh CBETOBBIX BOJIH.
ITonapuszanus ceera

Pemenue 3amau

CBETOBBIC SABJICHHS B IPUPOIE

O000111eHHE U CUCTEMATU3ALMS
3HaHuil o teme "Ontuka"

KonTpomnpHas pabota mo Teme
«OmTukay

FpaHI/IHBI IMPUMEHUMOCTHU
KJIACCHYECKOM MEXaHUKHU. 3aKOHEI
OJICKTPOJUHAMUKH U IIPHUHIHAIL
OTHOCHUTCIIBHOCTHU

IToctynatel cnennanibHON TEOPUU
OTHOCUTEILHOCTHU

https://m.edsoo.ru/lel6ccbe

bu6nmoreka [IOK
https://m.edsoo.ru/5fc0c638

bubnunoreka LIOK
https://m.edsoo.ru/c6416d48

bubnunoreka LIOK
https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
https://m.edso00.ru/668edbc8
bubnunoreka LIOK
https://m.edsoo.ru/12ed04b5
bubnunoreka LIOK
https://m.edsoo.ru/f998d964
bubnunoreka LIOK
https://m.edsoo.ru/d58c411a
bubmnoreka IIOK
https://m.edsoo.ru/e9890fe9
bubmnoreka IIOK
https://m.edsoo.ru/c56¢8158

bu6nunorexa LIOK
https://m.edsoo.ru/0b36363d

bu6nunorexa LIOK
https://m.edsoo.ru/8a14748b

but6mmorekxa [IOK
https://m.edsoo.ru/82315dd4

bub6mmorexa [IOK
https://m.edsoo.ru/c9bd77cb

bubanoreka [JOK
https://m.edsoo.ru/c56f05cb
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[IpocTpaHCTBEHHO-BPEMEHHOU

unrepBai. [Ipeobpazoanus JlopeHna.

VYcnoBue NIpU4UHHOCTH.

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUIMHBI

DOHEPrus U UMITYJIbC PEISATUBUCTCKON
YaCTHIIbI

CBs13b Macchl ¢ SHEpruen u

HMITYJIbCOM peHHTHBHCTCKOﬁ 4aCTHUIbI.

DHeprust MoKos

PaBHOBecHOE TeILIIOBOE HU3JTy4YCHUC

3akoH cMemieHns Buna

T'unoreza M. Ilmanka o kBaHTax.
DdoToHBI

OHeprus U UMNysbCc GoToHa

®oroaddext. OnbiTe A. T
CroneroBa. 3akoHbl poTorpdexTa

VYpaBHeHue DiHIITEHA 17151
dororddekra. "Kpachas rpanuna"
doroaddexra

HaBnenue cera. OnwiTh [1. H.
JleGenera

BoHOBEIE CBOIICTBA YaCTHIL

Bounsl ne bpoiia. /InuHa BoyiHbI e
Bpoitns u pazmeps! obmactu
JIOKAJIU3alUN IBUKYILIEUCS YaCTULIBI

KopnyckynsipHO-BOJIHOBOH Ayannu3m

but6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bubnunorexa LIOK
https://m.edsoo.ru/853a64fc

bubnunoreka LIOK
https://m.edsoo.ru/b6258ffa

bubnunoreka LIOK
https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
https://m.edsoo.ru/1c5{f752

bubnunorexa LIOK
https://m.edsoo.ru/a5{fa218

bu6nmorexa LIOK
https://m.edsoo.ru/7fb307ec

bu6nmorexa LIOK
https://m.edsoo.ru/8c68e5b9

bu6nunorexa LIOK
https://m.edsoo.ru/01ef4556

but6mmorekxa [IOK
https://m.edsoo.ru/64b4f966

bub6mmorexa [IOK
https://m.edsoo.ru/f59cfcec

bubnunorexa LIOK
https://m.edsoo.ru/5df8bafl

bubnunoreka LIOK



103

104

105

106

107

108

109

110

111

112

113

114

Judpakius 31eKTpOHOB Ha
KpHUcTajl1ax

Crnenuduka u3MepeHu B MUKPOMHUPE.

CooTHo11eHNs HeonpeaenéHHOCTEN
['eit3enbepra

Pemenue rpaduyecknx 3amaq

Pemenune pacu€THbIxX 3a1a4

KonTpoabHas padota no Temam:
"Ocnossl CTO", "KopmyckyisipHo-
BOJIHOBOM JTyayin3m"

OnBITHI IO UCCIICIOBAHHUIO CTPOCHHUS
aroma. [InanerapHas Moenp aToma
Peszepdopna

[Tocrynarsr bopa

Buap ciektpoB. CriekTp ypoBHE#
SHEPrUU aToMa BOAOpoOaa

CroHTaHHOE U BBIHYXJICHHOC
HN3ITY4YCHUC CBCTA

Jlazep

Hyxnonnas Mmozens spa
['eiizenbepra-MBanenko. 3apsna u
MaccoBO€ 4ucio siapa. M30Tomsl.
PagmoakTuBHOCTH

3aKOH paJlM0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3iydeHus. BiausHue
PaaMOaKTUBHOCTH Ha )KUBbIE

https://m.edsoo.ru/8ccab62a

bu6nmoreka [IOK
https://m.edsoo.ru/30dbal 8¢

bubnunoreka LIOK
https://m.edsoo.ru/65783dec

bu6nmoreka [IOK
https://m.edsoo.ru/e70195bd

bubnunoreka LIOK
https://m.edsoo.ru/ee9b3182

bubnunoreka LIOK
https://m.edsoo.ru/c3de891a

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

bu6nunorexa LIOK
https://m.edsoo.ru/404dfa9a

bu6nmorexa LIOK
https://m.edsoo.ru/cf74bl1a

bubmnoreka IIOK
https://m.edsoo.ru/f945d85¢c

bubmnoreka IIOK
https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adaSde

but6mmorekxa [IOK
https://m.edsoo.ru/aab98bef
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opranusmsl. /lozumerpus

OHeprus CBA3U HYKJIOHOB B S/pE.
Snepubie cunbl. Jledekt Macchl sapa.
SInepusle peakuuu. A nepHbie
peaktopsl. [Ipobaems! ynpasiasiemoro
TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTH
AIEPHOMN SHEPreTUKH

Metonbl perucTpanuu u
HCCIICIOBAHMS AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
BaprioHbl, ME30HBI U JICNTOHBI.
[IpencraBnenue o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAEb
aJpOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozaenu. TéMHast maTepus U TEMHas
sHeprus. EnuncTBo dusnueckoit
KapTUHBI MUpa

Otansl pa3BUTHS aCTPOHOMUHU.
3HaueHUE aCTPOHOMUU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HUCCIEeN0BaHuN

CoBpeMEHHbBIE ONITHYECKUE
TEJIECKOIIbI, PAJHOTENECKOIIBI,
BHeaTMoc(epHast acCTpOHOMHS

Bun 3Bé3nnoro neda. Co3se3nus,
SpKUE 3BE3MbI, MNIAHETHI, UX BUIUMOE
JIBUKCHHE

Conueunas cucrema. CoJHIle.
COHHC‘IHaH AKTHUBHOCTB. I/ICTO‘-IHI/IK

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnunoreka LIOK
https://m.edsoo.ru/lacO8as5b

bu6nunorexa LIOK
https://m.edsoo.ru/c026£d37

bu6nmorexa LIOK
https://m.edsoo.ru/ad73e145

bu6nunorexa LIOK
https://m.edsoo.ru/39c44028

but6mmoreka [IOK
https://m.edsoo.ru/4877aale

but6mmorekxa [IOK
https://m.edsoo.ru/aac588eb

but6mmoreka [IOK
https://m.edsoo.ru/22748eb4
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sHeprun CosHIA U 3BE3]

3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. Jlnarpamma
"CHIeKTpaJIbHBIN KJIACC — CBETUMOCTD"

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIBbHOCTHU

BuyTpenHee crpoeHue 3BE3 .
CoBpeMeHHbIe NPECTABIECHUS O
POMCXOXKAECHUH U 3BosroK CosHua
1 3BE3/1. DTallbl )KU3HU 3BE3]

Muneunsiii [Iyte — Hama ['anakTuxa.
Tunel ranakTuk. YEpHbIE ABIPHI B
Apax rajJakTUK

Bcenennas. Pacmimpenne Beenennoil.
3akon Xabb6mna. Teopus bonbiioro
B3pbIBA. PeNMKTOBOE M3ITyueHNE

Macmrabnas crpykTypa Beenennoil.
MeraranakTuka

Hepeménnsle mpo0ieMbl aCTpOHOMHUH

Pu3n4ecKuil TPAKTUKYM 110 TEME
"UccneqoBaHue MarHUTHOTO ITOJIST
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
dbeppoMarseTuKoB" uiIn
"UccnenoBaHue aeiicTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cuinsl AMiepa" win
"N3yueHne 3aBUCUMOCTH CHIIBI
AmMriepa OT cuiIbl TOKa" WU
"OnpeneneHue MarHUTHOW MHAYKIIUU

bubnunorexa LIOK
https://m.edsoo.ru/42169944

bubnunoreka LIOK
https://m.edsoo.ru/b3cb766¢

bubnuoreka [{OK
https://m.edsoo.ru/d09da494

bubnunoreka LIOK
https://m.edsoo.ru/7cd10a0a

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

bu6anoreka LIOK
https://m.edsoo.ru/ce234633

bub6anoreka LIOK
https://m.edsoo.ru/d37d9ffe

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

bubanoreka [JOK
https://m.edsoo.ru/fcaec91e9
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Ha OCHOBE U3MepeHus cuibl Ammnepa"

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUSA
AJIEKTPOMArHUTHOM MHIYKIIUMU'" HIIN
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MarHMTHOTO moist"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUSA
camouHykiuu" wim "COopka Moenu
3JIEKTPOMArHUTHOTO reHeparopa"

DuU3nYeCcKui MPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

Du3HUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
qyepes MOCIeA0BaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3uctop”
win "HccnenoBanue paboTh
MCTOYHUKOB CBETAa B LIETIN
MEePEMEHHOTO ToKa"

Pu3nYeCKu IPAKTUKYM I10 TEME
"N3yueHne mapameTpoB 3BYKOBOM
BOJIHBI"

Pu3NUeCKUui IPAKTUKYM 110 TEME
"N3Mepenne nmokazaresns NpeaoMIIeHUs
crexna" win "Ilonydenue
M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKana v JUH3bI"

Du3NYEeCKU IPAKTUKYM 110 TEME

https://m.edsoo.ru/c36658da

bubnunoreka LIOK
https://m.edsoo.ru/b8fb6391

bubnuorexa [JOK
https://m.edsoo.ru/5d159d35

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

bub6anoreka LIOK
https://m.edsoo.ru/89dc2d90

bubnunorexa LIOK
https://m.edsoo.ru/b100661a

but6mmorekxa [IOK
https://m.edsoo.ru/42569eal

bubnunoreka LIOK
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"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJKUX JIMH3)" Win
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarmMX JUH3"

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
uHTEp(EpEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENSATUBUCTCKUX YacTHIL (TI0
doTorpadusM TPEKOB 3apKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

DuU3nYeCcKuil MPAKTUKYM I10 TEME
"U3mepenue noctosHHoM [ lanka Ha
OCHOBe HcciiefioBaHus Gpotoadpgexra"
i "VccaemoBanne 3aBUCUMOCTH
CHUJIBI TOKA YEpEe3 CBETOANO]] OT
HanpspkeHus"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEHHOr0 aTOMapHOI0 BOJOPOAa
U U3MepeHue nocrosiHHon Pundepra”

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
win "U3ydenue norsiouieHus o6era-
YaCcTHI] AJTTOMIHAEM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOr0 HEOA
HEBOOPYKEHHBIM I'1a30M C
MCII0JIb30BaHUEM KOMIIBIOTEPHBIX

https://m.edsoo.ru/b879fb3f

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

bubmnoreka IIOK
https://m.edsoo.ru/63756¢c47

bu6nuorexa [IOK
https://m.edsoo.ru/eb916f82

bubnuorexa [IOK
https://m.edsoo.ru/ec651eb8

bub6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

bubanoreka [JOK
https://m.edsoo.ru/1072021e
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MPUJIOKEHUN 11 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOIyMapus U
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, IJ1aHET, TYMaHHOCTEHN
1 3BE3IHBIX CKOILJICHUH"

O06o001IeHNe U CUCTEMaTH3aIUs
3HaHWi. Posb GpU3MKKM 1 acCTpOHOMUH B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COITMATBHOM M ATHYECKOM chepax
JIeSITeJIbHOCTH YeJIOBEKa

O06001IeHre U CHCTEMAaTH3ALUS
3HaHui. Posb 1 MecTo Gpu3nuku u
aCTPOHOMHUH B COBPEMEHHON Hay4YHOH
KapTUHE MHpa

O0600611eHNEe U cUCTEeMaTU3ALUsS
3HaHui. Ponb pusnueckoil Teopuu B
(dbopMHpOBaHUU MPEACTaBIECHUN O
¢buznyecKoil KapTuHE MHUpa, MECTO
(bu3nUecKoil KapTHUHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOJIE
O00011eHNEe U CUCTEMATU3 AL
3HaHu# no teme "Kunemartuka"

O0o001IcHNE U CHCTEMATH3aIINS
3HaHu# 1Mo Teme "Kunemaruka"
O00011eHNEe U CUCTEMATU3ALIS
3HaHui no teme "JIuHamuka"
O0o001IcHNE U CHCTEMATH3aIINS
3HaHUi 1o Teme "CTaThuka TBEpI0TO
Tena"

O00011eHUE U CUCTEMATU3 AL

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

bubmunoreka IIOK
https://m.edsoo.ru/18f19f7c

bu6nuorexa [IOK
https://m.edsoo.ru/e7d400f4

bu6nuorexa [IOK
https://m.edsoo.ru/b032fc4b

but6mmorekxa [IOK
https://m.edsoo.ru/4e31b507

bubnunorexa LIOK
https://m.edsoo.ru/2dfbafc5

bubnunorexa LIOK
https://m.edsoo.ru/3ccad82e

bubnunoreka LIOK
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3HaHUN 110 TeMe "3aKOHBI COXPaHEHHUSI
B MEXaHuKe"

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHui mo teMme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHu# 1o teme "TepmMoauHaMuKa.
TermnoBsie MamuHb"

O00011IeHNE U CUCTEMATH3AIUS
3HaHUM 110 TeMe "ArperaTHble
cocrosiHus BemiecTBa. Da3oBbie
nepexonr"

O0001IeHNEe U CHCTeMAaTU3aIS
3HaHUU 1O TeMe "DIeKTpruyecKoe
nosie"

O00011IeHNE U CUCTEMATH3AINS
3gauui 1o teMe "[1ocTodIHHBIH
JNEKTPUYECKUH TOK"

O00011IeHNE U CUCTEMATH3AINS
3HaHUM 110 TeMe "TOKHU B Pa3IUYHBIX
cpemax”

O000I11IeHNE U CUCTEMATU3AIHS
3HaHu# 110 Teme "MaruurtHoe moJe"

Peseprubriit ypok. O6001eHIE U
CHCTEMAaTHU3allus 3HaHUH 110 TeEME
"OneKkTpoMarHuTHasi MHIyKIus"

Peseprubrit ypok. O6001eHNE 1
CHUCTEMATHU3AIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedauusg"

PesepBHriit ypok. O6001ICHHE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"DneKTpOMarHUTHBIE KOJIeOaHus "

https://m.edsoo.ru/32a4d1a0

bub6nmoreka [IOK
https://m.edsoo.ru/ed440ca8

bu6nmoreka [IOK
https://m.edsoo.ru/c63f7c10

bubnuoreka [IOK
https://m.edsoo.ru/1d36b5b1

bubnunoreka LIOK
https://m.edsoo.ru/3bf0def9

bubmnoreka IIOK
https://m.edsoo.ru/71453ee6

bu6nmorexa LIOK
https://m.edsoo.ru/3d40077a

bubmnoreka IIOK
https://m.edsoo.ru/3b4c06ae

but6mmorekxa [IOK
https://m.edsoo.ru/053e2248

but6mmoreka [IOK
https://m.edsoo.ru/d6310bfd

bubanoreka [JOK
https://m.edsoo.ru/5e2bb83d
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PesepBueiit ypok. O600ICHHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"MexaHn4YeCcKue U 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"Onruka"

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"OcnoBbl CTO"

PesepBHblit ypok. O600111€HNE U
CcHCTeMaTH3alMsl 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"
PesepBHblit ypok. O60011eHNE U

CHUCTEMATH3aIMs 3HAHUH 110 TEME
"®dusuka aroma"

PeseprubIil ypok. O60011eHIE U
CUCTeMaTH3alusl 3HAaHHUH 10 TeMe
"®u3uKa aTOMHOTO S/pa U
3JI€MEHTAPHBIX YaCTHIL"
PesepBHbIit ypok. O60011€HNE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"JneMeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16

bubnunoreka LIOK
https://m.edsoo.ru/96a7a2dd

but6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bubnuoreka [IOK
https://m.edsoo.ru/5beclc65

bubnuoreka [{OK
https://m.edsoo.ru/f7¢59d38

bubnuoreka [IOK
https://m.edsoo.ru/1f511654

bu6anoreka LIOK
https://m.edso0o.ru/905c¢5ce(

bu6nunorexa LIOK
https://m.edsoo.ru/2bffb94c




YUYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA3OBATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

1. ®wuznka: 10-i kmacc: 6a30BbIA U yIIIyOJIEHHBIH YpOBHU: y4eOHHK, 10
knacc / Mskumes I'. ., byxosues b. b., Corckuit H. H. / [lox pen. [lapdentbeBoit
H.A., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemieHuey;

2. @wusuka: 11-i1 kmacc: 6a30BbId M yrayOJE€HHBIN ypoBHU: yueOHUK, 11
kiacc / Mskumes I'. S., byxoBues b. b., Yapyrun B.M. / [lox pen. [Tapdentnenoit

H. A., Akiiuonepnoe o0mectBo «M3aarensctBo «lIpocsemienuey, 2020 r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Meroaunueckue nmocodusi, MskuieB Anekcanap AnekceeBud, Ousnka.
«Knaccuueckuit kype». Msikumes I'.5. u ap. (10-11) (bazoBsiit /Y iiyOneHHBIH);

2. ®usuka. 3amaunuk. 10-11 ki1.: mocobue s 001eoOpa3oBaTeIbHBIX
yupexaenuit / A.Il. PeimkeBuu. — 17-e usn., crepeoruntoe. — M.: JIpoda, 2013;

3. COopuuk 3agau 1o ¢usuke. 10 xmacc / 3abonorckuit A.A.,
Komuccapos B.®., [TletpoBa M. A. — M.: [Ipoda, 2019;

4. I'pomuieBa O. U., KoHTposnpHbIE U CcaMOCTOSITENIbHBIE PaOOTHI MO

¢uzuke 11 k.. M. «Dk3amen», 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETH
NHTEPHET

1. @denepanbHbli HEHTP HH(DOPMAIMOHHO-00PAa30BaATENbHBIX PECYPCOBY
(@I OP). URL: http://fcior.edu.ru/;

2. Ennnass  xommekmust  1udpoBBIX  00pa3oBaTeNbHBIX  PECYPCOB.
URL: http://school-collection.edu.ru/;

3. denepanbHbIi  TOCYIapCTBEHHBIA  00pa3oBaTENbHBIA  CTaHAAPT.

URL: http://standart.edu.ru
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