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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm QenepanbHOi paboueil mporpammbl Bocnutanus u Konnenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeacTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
IPOSIBIICHHUS] CBOMX HMHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenenstoTcs IUTAaHUPYEMbIE PE3yJbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIBTATHI TIO TOJIaM O0YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpelHEro oOUIero 00pa3oBaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO NOTeHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOIAaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHue cofiepKaHus MIPOTpaMMbl TT0 (PU3HKE JOJKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B KoHie 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YUCHHYECKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3MYSCKUX BEIUYHH W ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO Iporiecca Kypc (U3MKH YIrIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYamommxcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3KUKHU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHECKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPENCTABICHUN O poiau (U3KMKU JJISI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PElICHUEM CIEAYIOINX 3a/1a4y B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPA3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOyYalOUUMUCS, I[UIAHUPYIOMIUMH TPOJAOHKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUaIOIIUXCH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

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

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE Mepeaayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHoro nepexo/ia U N3MEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue fABWKEHHS Tejla, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa oOpanieHus] KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MMUpoOThl. JIBH>KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

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

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

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

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

Y ciioBusl paBHOBECHUS TBEPAOTO TEIIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe CUITbl 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnIMaNbHBIE W HENOTEHUMAJNbHbIE CWIbL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThst KocMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPTHH.

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

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIITHOCTH CUJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBsi3p a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOPHBIA JBUTATENH, MapoBas TypOuWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

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

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT AaBICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

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

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuuecKkue YCTpOHMCTBA U  TEXHOJOTMYECKHE TMPOLECCHI: KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHMAJIEKTPUKA W  IOJYyIPOBOJIHHKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsokéanocts  anektpuueckoro  mosid.  IIpoOueiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy miapa. Ilosie paBHOMEPHO 3apsiKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HoOCTH IIOTEHIIMAJIOB (HampsKEeHUS) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CylmecTBOBaHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouHmkm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

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

[locnenoBarenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBIICHHE HWCTOYHUKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TONEPEYHOr0 CEUEHU U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HAMpSOKEHUS Ui JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

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

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHHWE, HAay4yHbId (aKT, rumoresa, (puU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpuueckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOECHME BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

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

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

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONCTB eppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTyimika WHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHKre cCaMOUHYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

Ammntya U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyieOaHUM Tpy3a HAa MACCHUBHOM MpYKHUHE C IENbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAUYCHUE CHJIbl TOKA W HAMNPSDKEHUS TPU pa3iaIudHoOu Qopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpediIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

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

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBask TUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOspU3anus, Tudpakius, UHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B npusme. [ucnepcust cBera. ClOXHBIIM cocTaB 0enoro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyecKol JMH3Bl OT €€ IF€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Habmronenune natepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHuUsl B CUCTEME U3 IMIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipyu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonydeHue criekTpa U3JIy4eHHUs CBETOJMOMAA MPHU MOMOIIU AUGPAKITMOHHOMN

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuiiay porosddekra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYIIEWcs dactulbl. KopmyckylispHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas monenb atomMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3Iy4YCHMs. BIusHUE pAaTHMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. JieMeHTHI ACTPOHOMHUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIIBI, PAAUOTEIIECKOIIbI, BHEaTMOC(EepHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CIEKTpaJbHbIA KJ1acc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001eHne 1 cucTeMaTH3alusl CoAepKaHus pa3AesioB Kypca «MexaHuKay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOW MPHUPOJAE, OKOJOTHMYECKHE PHUCKUM TIPpU NPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

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

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIUOHHAs Ieub,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, ClIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Y4yeOHOro mpeaMera «Dusnka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIlEeCTBa, PACIIUPEHUE KUZHEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAJIbHBIMHU  HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMUMBOTO OyAYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJE€Th BUAAMM JACSITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAaHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaxOAUTb apryMeHTbl UId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/ayd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00JIacTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISTH TOMCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalllii W CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON PalbOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsTh  paMKd ~ y4eOHOro TmpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JSTHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ympyras naedopmanus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMATh BCEOONINI XxapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEPTHH,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIUIOBOTO JBUKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH



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

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOILIEHHWS: 3aKOHbI OMa [Jis ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBW)XCHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BBIBOBI [10 PE3YJIBTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMPAKTUKyMa U  y4EOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
($U3MYECKO MOJENIbIO: Ha OCHOBAHHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MYECKHMMH MpOLEecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManKend (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHMBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMNpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrusl,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIEpCUs, T[OJHOE BHYTPEHHEE OTpa)xKeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONpENEATh HAMPaBJICHUE HMHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yjbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



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

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUS, OLCHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IOJlyuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IPEaIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPU
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOylolue NPUMEHEHHUs 3HaHWM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS IS OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMI0 W  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

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

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K OyAylied nmpodeccnoHanIbHOM AesITENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n  nmporpaMmsbl KouunvecTBo yacoB

KonTposbHbie

Bcero
padoTbI

IMpakTnyeckune padoThl

Pazgen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI

1.1 Hayunslii METOJ O3HAHUS IPUPOBI 6
Htoro no pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 10

2.2  JluHamuka 10

2.3  Craruka TBEPAOTO TENa 5

2.4  3aKoHbI COXpaHEHUS B MEXAHUKE 10
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IMHAMUKA
3.1  OcHOBBI MOJNEKYISIPHOKHHETHIECKOHN TEOPUH 15
3.2  Tepmoaunamuka.TeraoBbie MATUHBI 20

ArperatHble cocTosiHUS BenecTBa. da3oBbie

3.3 14

MepexXOoabl

Hroro no paszneny 49

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



Paznen 4. JIEKTPOJANHAMUKA
4.1  DaexTpuyeckoe moie
4.2  TIoCTOSHHBIN IEKTPUUYECKUN TOK

4.3  Toxu B pa3nHyHBIX Cpegax
Hroro no pazneny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1  ®wusnyeckuil NPaKTUKYM
Hroro mo pazneny 16

PeszepBHoe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24
24

16

170

10

16

16



11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (LU(POBHIE)

KoumnuectBo
n/n  nmporpamMmbl o0pa3oBaTe/ibHbIE PeCypchbl
4acoB
KonTposabHbie
Bcero IIpakTHyeckue padboTbl
padoThbI

Pazpea 1. JIEKTPOJUHAMUKA

1.1  MaruuTHOE 10JIe 14 1
12 DneKTpoMarHuTHas 13 1
WHIYKIUS
Wroro no pazneny 27

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

2.1  Mexannueckue KoueOaHus 10
99 DNeKTPOMarHUTHHIE 15
KOJIeOaHus
53 Mexanuueckue u 10 1
ANEKTPOMArHUTHBIE BOJHBI
2.4  Ormruka 25 1
Hroro no paszneny 60

Pa3gen 3. OCHOBbBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJBHOCTHA
3.1  Ocnossl CTO 5 1

Hroro no pazneny 5

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1  KopnyckyisipHO-BOJTHOBOH 15



Jyaanu3Mm

4.2  dusuka aroma 5
43 ®du3uKa aTOMHOTO s]Ipa U 5
' 3JIEMEHTaPHBIX YaCTHUII
Htoro mo pazneny 25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DneMeHTHl aCTPOHOMUU U

51 12
acTpo(u3HuKH
Htoro no pazneny 12
Pa3znen 6. PU3MYECKHM TIPAKTUKYM
6.1 @Ouzuyeckuii NpakTUKyM 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtuzanus u
0000111eHHE TPEIMETHOTO
COJIEp>KaHUs U OIbITa
7.1  1eATelbHOCTH, 15 1

MPUOOPETEHHOTO MPU
u3ydeHun Kypca ¢pusuku 10
— 11 xmaccoB

Hroro no pazneny 15

Pe3epBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16

15






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaunuyecTBO 4acoB

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThbI

Jara
U3yYEeHUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

dusnka — pyHIaMEeHTalIbHAs HayKa O
npupoze

https://resh.edu.ru/subject/28/

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

https://resh.edu.ru/subject/28/

DKCHEepUMEHT U TeOpHs B IpoIecce
no3Hanus npupoasl. Habmonenne u
OKCIEPUMEHT B (PU3UKE

https://resh.edu.ru/subject/28/

CniocoObl u3mMepeHus U3nIEcKux
BEJIMYKMH. AOCOIIOTHAS U
OTHOCUTEIIbHAS TTOTPEITHOCTH
U3MepeHUH PU3NICCKUX BEITMYNH

https://resh.edu.ru/subject/28/

Bxonnas KOHTPOJIbHAsA pa60Ta

https://resh.edu.ru/subject/28/

MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHOM HAYyYHOU KapTUHBI
MUDA, B IPAKTUYECKON AEATEIbHOCTU
IS

https://resh.edu.ru/subject/28/

MexaHn4deckoe JBMKEHHUE. Cucrema
orcuera. OTHOCUTEIBHOCTD
MCXaHHUYCCKOI'O ABHKXCHUA. HpSIMa}I
)41 o6paTHa5{ 3aJa4u MCXaHHUKHU

https://resh.edu.ru/subject/28/

Pannyc-BekTop MaTepualbHON

https://resh.edu.ru/subject/28/




TOYKH, €r0 MPOEKIUU HA OCH
KoopauHat. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCU KOOpAHHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwkenue. I'papuueckoe onucanue
PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JBYDKEHUS

https://resh.edu.ru/subject/28/

10

CroxxeHue nepeMenieHnii u
ckopocrtei. Pemenue 3amaqu

https://resh.edu.ru/subject/28/

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
IIpssMonMHENHOE IBUKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

https://resh.edu.ru/subject/28/

12

['paduueckoe onucanue
HpHMOJ'II/IHel\/'IHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHUEM

https://resh.edu.ru/subject/28/

13

CBobOosiHOe najieHne. Y ckopeHue
¢BOOOIHOTO MaJE€HNA. 3aBUCUMOCTD
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpapUKu

https://resh.edu.ru/subject/28/

14

JBm>xeHue tena, OpOIIEHHOTO MO/
YIJI0OM K TOPU30HTY

https://resh.edu.ru/subject/28/

15

KpuBosnHeliHOE 1BUKEHHE.
JIBU>KEHHE 110 OKPY>KHOCTH. YTJI0Bast
Y JUMHEWHas ckopocts. [lepuon u
yacTtoTa. [{leHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHUE

https://resh.edu.ru/subject/28/




16

Konrponbnas padora mo reme
"Kunemaruka"

https://resh.edu.ru/subject/28/

17

Ilepsbiif 3akoH HproToHAa.
WHepuuanbHble CUCTEMBI OTCUETA.
IIpuHIUIT OTHOCUTEIIBHOCTH
[Nanunes. HemnepuuanbHble CUCTEMBI
oTcyéra

https://resh.edu.ru/subject/28/

18

Cwuta. PaBHOIEHCTBYIOIIIAS CHJTIA.
Bropoii 3akon Herotona. Macca

https://resh.edu.ru/subject/28/

19

Bzaumopeiicteue Ten. Tpernit 3aKoH
Herorona

https://resh.edu.ru/subject/28/

20

[IpuHUMI cynepno3uiuu CUil.
Pemienue 3a1ay Ha npyUMEHEHUE
3akoHOB HeroTOHA

https://resh.edu.ru/subject/28/

21

3aKoH BCCMHPHOI'O TATOTCHUA.
OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ
u I/IHepTHOﬁ MacCChbl

https://resh.edu.ru/subject/28/

22

Cuia TSHKECTH M yCKOPEHUE
¢BOOOIHOTO MMaIEHUS

https://resh.edu.ru/subject/28/

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

https://resh.edu.ru/subject/28/

24

Cwita ynpyroctu. 3akoH ['yka. Bec
Tena

https://resh.edu.ru/subject/28/

25

Cuna tpenus. [Ipupona u BubI cun
TpeHus. JIBUKEHHE B KUIKOCTH U
rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS

https://resh.edu.ru/subject/28/




cpebl

26

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

https://resh.edu.ru/subject/28/

27

AOCOJIFOTHO TBEPJIOE TEJIIO.
[TocTymarenbHOE U BpaliaTeIbHOE
JIBUKEHUE TBEPJIOTO Tella

https://resh.edu.ru/subject/28/

28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalllCHUA. IInedo cunbl

https://resh.edu.ru/subject/28/

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teny. LleHTp Tskectn
Tena. Y CIoBUSI paBHOBECHS TBEPIOTO
tena. Buapl paBHOBecus

https://resh.edu.ru/subject/28/

30

Pemenue 3amau

https://resh.edu.ru/subject/28/

31

Konrtponpnas padora mo reme
"Tunamuka. CtaTuka TBep0ro Tena"

https://resh.edu.ru/subject/28/

32

HMitynsc MaTepUallbHON TOUYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
I{eHTp Macc CUCTEMBI MATEPUAIIBHBIX
Touek. Teopema o0 IBHIKEHHUH LIEHTPA
Macc

https://resh.edu.ru/subject/28/

33

Wmnynbe cuitbl 1 U3MEHEHNE
MMITyJIbCA TeJa. 3aKOH COXpaHEHUs
HMITYJIbCA. PeaxTtnBHOE JABHMOKCHUEC

https://resh.edu.ru/subject/28/

34

MoMeHT uMItysbca MaTepUaIbHON
touku. [Ipencrasienue o
COXpaHEHUU MOMEHTa UMITyJIbCa B
LEHTPAIbHBIX MOJIAX

https://resh.edu.ru/subject/28/

35

Pemenue 3amau

https://resh.edu.ru/subject/28/




36

Pabora cuibl Ha MaJIoM U Ha
KOHEYHOM TICPEMEIICHHH.
I'padmyeckoe mpecTaBiICHHE
paboThI CHITBI. MOIITHOCTH CHJIBI

https://resh.edu.

ru/subject/28/

37

Kunerndeckas sueprus. Teopema 06
U3MCHEHHH KHHETUYECKON SHEPTUU
MaTepuaibHONH TOUKU

https://resh.edu.

ru/subject/28/

38

[ToreHuManbHbBIE U
HETOTEHIMAJIbHbIC CHUJIBI.
[TorenunanwHas sHeprusi. Bropas
KOCMUYECKasi CKOPOCTh

https://resh.edu.

ru/subject/28/

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
CHJI C ©I3MCHEHUEM MEXaHUYEeCKOMH
SHEPTUU CHUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKOH SHepruu

https://resh.edu.

ru/subject/28/

40

VYrpyrue n Heynpyrue
CTOJIKHOBEHUs. Y paBHEHUE
bepHynnu 11 uaeansHON KUJIKOCTH

https://resh.edu.

ru/subject/28/

41

KonTponbhas padbota no teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

https://resh.edu.

ru/subject/28/

42

Pa3BuTue npencraBieHuid 0 Ipupoe
Ter10Thl. OCHOBHEIE MOT0KEHUS
MKT. duddysus. bpoyHnosckoe
JBIKCHHE

https://resh.edu.

ru/subject/28/

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeN. XapaKkTep ABUKEHUS U
B3aI/IMO,JIeI\/IICTBH$[ JaCTHUIl BeuieCTBa

https://resh.edu.

ru/subject/28/




Macca u pazMepsl MOJIEKYJI (aTOMOB).

https://resh.edu.ru/subject/28/

44 KoimuectBo BemecTBa. [locTossunas
ABoranpo
45 Temneparypa. TemioBoe https://resh.edu.ru/subject/28/
paBHoBecue. [lkana Lenscus
46 Pemenne 3amau https://resh.edu.ru/subject/28/
47 U neanpuslii ra3. 'a3oBble 3aKOHBI https://resh.edu.ru/subject/28/
48 YpaBHenue Menpeneena- https://resh.edu.ru/subject/28/
Knaneiipona. Pemenne 3amau
49 AOcouoTHas TeMiiepaTypa. 3aKoH https://resh.edu.ru/subject/28/
HanproHa
50 N3omnporiecchl B uacaabHOM Ta3e ¢ https://resh.edu.ru/subject/28/
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'padpuueckoe npencraBiaeHue https://resh.edu.ru/subject/28/
51 M30IPOIIECCOB: U30TEPMa, U30XO0Pa,
u3obapa
52 OcHoBHoe ypaBHenne MKT https://resh.edu.ru/subject/28/
53 Pemenue 3agau https://resh.edu.ru/subject/28/
CBs13b a0COTIOTHOI TeMnepaTypbl https://resh.edu.ru/subject/28/
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpruen
MOCTYTATEIHLHOTO TEIMJIOBOTO
JBIDKEHUSI €€ YaCTHIL
55 O000I1IIeHNE U CUCTEMATHU3ALHS https://resh.edu.ru/subject/28/
3HaHui no teme "OcHoBbl MKT"
56 KonTtponbhas paborta mo teme https://resh.edu.ru/subject/28/

"OcHoBsl MKT"




57

TepmoanHaMuueckas CUCTEMA.
3agaHue BHEIIHUX ycinoBui s T/
cuUcTeMbl. BHelH1e u BHyTpeHHUE
napametpsl. [Tapamerpsr T]]
CUCTEMBbI KaK Cpe/IHUE 3HAYCHUS
BEJIMYMH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

https://resh.edu.ru/subject/28/

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcauus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

https://resh.edu.ru/subject/28/

59

Mojens uaeanbHOTO Ta3a B
TCPMOAUHAMHKCE. Ycnosus
MMPUMCHUMOCTH 9TOM MOJACIIN

https://resh.edu.ru/subject/28/

60

YpaBuenue MeHieneena-
Knaneiipona u BboipakeHue ajis
BHYTPEHHEHN SHEPruun

https://resh.edu.ru/subject/28/

61

Bripaxenue 1 BHyTpeHHEN
SHEPIrUH OJHOATOMHOI'O UECAIBHOTO
ra3a. KBasucrarnueckue u
HECTaTUYECKUE MPOLECCHI

https://resh.edu.ru/subject/28/

62

OnemeHTapHas paboTa B
TepMOJMHaMUKe. Beruucnenue
paboTsl o rpaduky mnpoiecca Ha pV-
quarpamme

https://resh.edu.ru/subject/28/

63

Tennonepenava kak croco6
W3MEHEeHUs BHyTpeHHel sHeprun T/1
CHCTEMBI O€3 COBEpIIeHUs PaOOTHI

https://resh.edu.ru/subject/28/

64

KonBekuus, TemonpoBOHOCTb,

https://resh.edu.ru/subject/28/




U3Iy4eHUe

65

KommuecTBO TEMIOTHI.
TenmoéMKOCTh Tela. Y IienbHas U
MOJISIpHAsI TEIUIOEMKOCTHU BEILIECTBA.
VenbHast TENI0Ta CropaHus
TOILIMBA

https://resh.edu.ru/subject/28/

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TeruIonepeade

https://resh.edu.ru/subject/28/

67

[TonsiTue 06 aguabaTHOM IMpoIECCe.
IlepBblil 3aKOH TEPMOAVMHAMUKH

https://resh.edu.ru/subject/28/

68

KonnuecTBo TermioTel U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu TJ[ cucrembl

https://resh.edu.ru/subject/28/

69

Bropoii 3ak0oH TepMOJTUHAMUKH J1JIsI
PABHOBECHBIX M HEPABHOBECHBIX
nporeccoB. Heo6patumocthb
MPUPOIHBIX MTPOLIECCOB

https://resh.edu.ru/subject/28/

70

IIprHIMITBI AENCTBUS TEIIIOBBIX
MammuH. KITJ]

https://resh.edu.ru/subject/28/

71

MakcumansHoe 3Hauenue KIIJI.
Huxn Kapuo

https://resh.edu.ru/subject/28/

72

Pemenue 3agau

https://resh.edu.ru/subject/28/

73

DKOIOrHYeCKHE aCIIeKThI
HCITOIb30BAHMS TEIJIOBBIX
nsurareneil. TennoBoe 3arps3HeHne
OKPYXaroIIeH Cpeabl

https://resh.edu.ru/subject/28/

74

Pemenue 3amau

https://resh.edu.ru/subject/28/

75

O00011eHre U CUCTEMATU3ALIS

https://resh.edu.ru/subject/28/




3HaHu# 1o Teme ""TepMoIMHaMuKa.
TenmoBbie MaIUHEL"

76

Konrponbnas padora mo reme
"Tepmoaunamuka. TeroBbie
MalIuHb!"

https://resh.edu.ru/subject/28/

77

[TapooOpa3oBanre U KOHJIEHCAIUA.
Hcnapenue u kunexue. Y neipHas
TEIIOTa Mapo0OPa30BAHUS

https://resh.edu.ru/subject/28/

78

Hacelennsle 1 HEHACKIIIEHHEBIE
napel. KauecTBeHHAsT 3aBHCHMOCTh
IUIOTHOCTH U JAaBJICHUS
HACBIIICHHOTO TIapa OT TeMITePaTyphl,
HUX HE3aBUCHUMOCTH OT 00BbEMa
HACBIIIIEHHOTO IMapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIICHUS OT JIaBJICHUS
B JKHIKOCTH

https://resh.edu.ru/subject/28/

79

BrnaxxaocTts Bo3myxa. AOCONIIOTHAS U
OTHOCHUTEIbHAS BIIAYKHOCTD

https://resh.edu.ru/subject/28/

80

Pemenue 3agau

https://resh.edu.ru/subject/28/

81

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpPHUCTAJIIOB

https://resh.edu.ru/subject/28/

82

[TnaBneHMe ¥ KPUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

https://resh.edu.ru/subject/28/

83

Hedopmaruu TBEpAOTO TENA.
Pacrsxenue u cxarue. CiBur.
Mopnyns FOHnra. Ilpenen ynpyrux

https://resh.edu.ru/subject/28/




nedopMaruit

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBEPABIX T€J. AHFAPMOHU3M
TEIUIOBLIX KoneOaHuit qacTun
BELIECTBA

https://resh.edu.ru/subject/28/

85

[TpeoOpa3oBanue sHEprUH B (Ha30BBIX
nepexoaax

https://resh.edu.ru/subject/28/

86

YpaBHeHHe TEII0BOro OangaHca

https://resh.edu.ru/subject/28/

87

Pemenue 3amau

https://resh.edu.ru/subject/28/

88

IToBEpXHOCTHOE HATSAKEHUE.
Kanwuisspaeie sBnenus. JlaBienue
I10/1 UICKPUBJICHHOM ITOBEPXHOCTHIO
)unkoctu. Popmyiia Jlammaca

https://resh.edu.ru/subject/28/

89

O06001IeHne U CUCTEMATH3AIUS
3HaHU 110 TeMe "ArperaTHbie
coCTOsIHUS BemecTBa. Pa3oBbie
nepexopl"”

https://resh.edu.ru/subject/28/

90

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®a3oBbIe IEPEXO0IbI"

https://resh.edu.ru/subject/28/

91

DnexTpu3anus Tel U e€ MposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3aPSJIOB.
[TpoBOAHHKH, TUIICKTPUKH U
MOJTYTIPOBOTHUKH

https://resh.edu.ru/subject/28/

92

ONEeMEHTAPHBINA ANEKTPUIECKUI
3apsA. 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsiaa

https://resh.edu.ru/subject/28/




93

B3anmoperictue 3apsnoB. Todyeunbie
3apsiabl. 3akoH Kynona

https://resh.edu.ru/subject/28/

94

Pemenue 3amau

https://resh.edu.ru/subject/28/

95

OnekTpuyeckoe noJie. Ero neiictue
Ha DJICKTPUYECKUE 3aPSI/IbI

https://resh.edu.ru/subject/28/

96

Hanpspk€HHOCTD 31EKTPUYECKOro
nostst. [IpoOubIii 3apsn. Jlnaum
HANPSDKEHHOCTH AJIEKTPUIECKOTO
nosist. OTHOPOJHOE JEKTPUUYECKOE
nose

https://resh.edu.ru/subject/28/

97

IToTeHnManbHOCTD
3JIEKTPOCTATUYECKOTO TOJIA.
Pa3HoCTh IOTEHLIMATIOB U
HalpsDKEHUE

https://resh.edu.ru/subject/28/

98

IToTreHnnuanbpHas OHCPIruA 3aps/ia B
SJICKTPOCTATHUYICCKOM IT0JIC.
[ToTennuan QJICKTPOCTATUICCKOT'O
I1O0JIA

https://resh.edu.ru/subject/28/

99

CBs3b HaHpH)KéHHOCTI/I OJIsA U
Pa3HOCTU MMOTCHIUAJIOB IJIA
SJICKTPOCTATUYCCKOI'O ITOJIA

https://resh.edu.ru/subject/28/

100

[TpyHIMI Cynepno3uLK
AIIEKTPUYECKUX ITOJIEN

https://resh.edu.ru/subject/28/

101

Penrtenue 3anau

https://resh.edu.ru/subject/28/

102

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://resh.edu.ru/subject/28/

103

ITosie paBHOMEPHO 3apsKEHHOTO 110
00bEéMy mapa. [lose paBHOMEpHO

https://resh.edu.ru/subject/28/




3apsHKEHHON OECKOHEYHOU
TUIOCKOCTH

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM

https://resh.edu.ru/subject/28/

104 nosie. Y CJI0BUE paBHOBECHS 3apsI0B
105 JMAIEeKTPUKH U OJYITPOBOJHUKH B https://resh.edu.ru/subject/28/
ANEKTPOCTATUUECKOM I10JI€
Konaencarop. D1eKTpoEMKOCTh https://resh.edu.ru/subject/28/
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh
IJIOCKOTO KOHACHCaTopa
107 [TapannensHOE cCoeTMHEHUE https://resh.edu.ru/subject/28/
KOH/ICHCATOPOB
108 ITocnenoBaTenbHOE COEAUHEHUE https://resh.edu.ru/subject/28/
KOHJIEHCATOPOB
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa https://resh.edu.ru/subject/28/
110 Pemenue 3amau https://resh.edu.ru/subject/28/
111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B https://resh.edu.ru/subject/28/
OJIHOPOJIHOM DJICKTPHYECKOM T10JIe
112 Pemenue 3agau https://resh.edu.ru/subject/28/
O000I1IIeHNE U CUCTEMATU3AIHS https://resh.edu.ru/subject/28/
113 3HaHUM 1O TeMe "DIEeKTpUIecKoe
nose"
114 KonTponbHas pabota mo Teme https://resh.edu.ru/subject/28/
"OnexTpuueckoe nojue"
Cuna Toka. ITocToSSHHBIN TOK. https://resh.edu.ru/subject/28/
115 VYcnoBus cymiecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUUYECKOTO TOKa
116 Uctounuku Toka. Hanpsixenne u https://resh.edu.ru/subject/28/




BJIC

3akoH OMa a1 yyacTKa Lenu.

https://resh.edu.ru/subject/28/

17 DIIEKTPUUECKOE CONTPOTUBIICHUE
3aBUCUMOCTD COIPOTUBIICHUS https://resh.edu.ru/subject/28/
118 OJHOPOJIHOTO MPOBOJIHUKA OT €0
JUTMHBI U TIJI0IA U TTOTIEPEYHOTO
CeUCHUS
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. https://resh.edu.ru/subject/28/
Pemenne 3agau
[TocnenoBarensHOE, MapaIeNbHOE, https://resh.edu.ru/subject/28/
120 CMEIIaHHOE COCIUHEHHE
MIPOBOJHUKOB
Pacuér pa3zBeTBIEHHBIX https://resh.edu.ru/subject/28/
121 aJIeKTprudecKux 1enei. [Ipapuna
Kupxroda
122 Pemenue 3amau https://resh.edu.ru/subject/28/
123 Pabora anekTpudeckoro Toka. 3akoH https://resh.edu.ru/subject/28/
Hxoyns —Jlenna
124 Pemenue 3amau https://resh.edu.ru/subject/28/
MOIIHOCTD 3JIEKTPUYECKOTO TOKA. https://resh.edu.ru/subject/28/
125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pesucrope
126 Pemenue 3amag https://resh.edu.ru/subject/28/
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE https://resh.edu.ru/subject/28/
HCTOYHUKA TOKA
128 3axon Oma aJ1s MOTHOM (3aMKHYTOM ) https://resh.edu.ru/subject/28/

3HeKTquCCKOﬁ OCIn




129 Pemenne 3amau https://resh.edu.ru/subject/28/
130 MOIIHOCTh UCTOYHHKA TOKA https://resh.edu.ru/subject/28/
131 KopoTtkoe 3aMbIkanne https://resh.edu.ru/subject/28/
132 Konzaencarop B uenu nocTOSHHOTO https://resh.edu.ru/subject/28/
TOKa
133 Penrenne 3amau https://resh.edu.ru/subject/28/
134 Penrenue 3amad mo reme https://resh.edu.ru/subject/28/
"IlocTOSIHHBIN AIEKTPUUECKUN TOK"
135 Pemrenue 3agad mo reme https://resh.edu.ru/subject/28/
"IlocTOSIHHBIN AIEKTPUUECKUN TOK"
136 Pemenue 3agad mo reme https://resh.edu.ru/subject/28/
"IlocTosIHHBIN 31eKTpUYeCcKuil TOK"
O000I11IeHNE U CUCTEMATU3ALUS https://resh.edu.ru/subject/28/
137 3HaHui mo teme "TlocTostHHBIH
ANEKTPUIECKUIN TOK"
138 KonTponbHas pabota mo Teme https://resh.edu.ru/subject/28/
"TIoCTOSHHBIN IEKTPUYECKUH TOK"
DeKTpruyecKasi IpOBOAUMOCTD https://resh.edu.ru/subject/28/
139 pPa3IMYHBIX BELIECTB.
DJIEKTPUUYECKUI TOK B METaJLIaX.
CBepXIpoBOIUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U https://resh.edu.ru/subject/28/
140 pacIuiaBax 3J€KTPOIUTOB. 3aKOHbI
®dapanest 15 JIEKTPOIU3a
141 DJIEKTpUUYECKUH TOK B razax. [1mazma https://resh.edu.ru/subject/28/
142 DIIEKTPUUYECKHI TOK B BaKyyMe. https://resh.edu.ru/subject/28/

Bakyymubie npuOopbl




143

DIIEKTPUUECKHUI TOK B
TOJTYTTPOBOTHUKAX

https://resh.edu.ru/subject/28/

144

[TomynpoBOTHUKOBBIE TPHUOOPHI

https://resh.edu.ru/subject/28/

145

DuU3nYeCKui MPaKTUKYM 110 TEME
"M3MmepeHue cuibl ToKa 1
HaIPSKEHUS B LIETIH MOCTOSTHHOTO
TOKA [PU TOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" uinu "3HaKOMCTBO C

nrdpoBoii 1aboparopueit o Gpusuke.

[Tpumepsl u3mMepeHus: GU3NIECKUX
BEJIMYUH TP IIOMOIITH
KOMIIBIOTEPHBIX TaTYUKOB"

https://resh.edu.ru/subject/28/

146

Du3nyecKuil MPaKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUS C LIETBIO ONPEACIICHUS
MI'HOBEHHOH CKOpocTH"

https://resh.edu.ru/subject/28/

147

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUsl IpU
IIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
mwiockoctr" mim "Uccnenosanue
3aBUCHUMOCTH IIYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBHKEHUU"

https://resh.edu.ru/subject/28/

148

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHune ycKopeHHsi CBOOOIHOTO
nanenus” win "M3yyenue qBrKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

https://resh.edu.ru/subject/28/

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME

https://resh.edu.ru/subject/28/




"N3y4yeHue qBUKEHMS TeNa 110
OKPYXHOCTH C MIOCTOSIHHOM 1O
MOJIYJIFO CKOPOCTBIO" MIIH
"HccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro napamerpos”

150

DuU3nyeCcKui MPaKTUKYM 110 TEME
"M3Mmepenne paBHOJACHCTBYIOIIECH
CHWJIBI IIPU ABUKEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

https://resh.edu.ru/subject/28/

151

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOIINUX B
Hpy>XHHE U PE3UHOBOM 00paslie, OT
ux aedopmarun" wim "N3yuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

https://resh.edu.ru/subject/28/

152

Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenue ko uimenTa TpeHus
10 BEJIMYMHE YTIOBOTO
K02(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBUKEHMS OpycKa [0 HaKJIOHHOU
IJIOCKOCTH C TEPEMEHHBIM

https://resh.edu.ru/subject/28/




K03 PHUIHEHTOM TpeHHs" WU
"N3yuyeHue NBUKEHUA Ipy3a HA BaLy
¢ TpeHuem"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBuid paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIEro OCh
Bpaienus" win "KoncrpyupoBanue
KPOHIITEHHOB U pacuéT CHUJI
ynpyroctu" nim "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEIIA,
MMEIOIIIETO IUIOMIAab OMOphI"

https://resh.edu.ru/subject/28/

154

Du3nyecKuil MPaKTUKYM I10 TEME
"N3mepenune umnyJiibca Tena mno
TopMo3HOMY ITyTH" uin "U3mepenue
CHUJIBI TATH, CKOPOCTU MOJIEIIH
AIEKTPOMOOUIISI M MOIITHOCTH CHJIBI
Tarn" wim "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TeJla C UMITYJIbCOM CHJIIBbI"
nm "HccnenoBanue coxpaHeHus
MMITyJIbCa P YIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

https://resh.edu.ru/subject/28/

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
nporecca (peKOMEHI0BAaHO
WCIIOJTh30BaHNue U(PPOBOH
naboparopun)" unn "HUzyuenue
M30XOPHOTO Mpolecca’ uium

https://resh.edu.ru/subject/28/




"N3ydenne n3obapHoro mporecca'
unu "[IpoBepka ypaBHEHUs
COCTOAHMSA"

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Usmepenue yeabHOM
TemoéMkoctu" uin "Uccienosanue
npolecca OCThIBAHUS BellecTBa' uiu
"HccnenoBadnue agnadaTHOTO
npouecca" uinn "N3ydenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUSA KUAKOCTENH"

https://resh.edu.ru/subject/28/

157

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"N3mepeHue yaenbHOMN TEema0Thl
1aBiieHus abaa" wim "Msyuenue
CBOMCTB HACBIIIEHHBIX NTApOB" WU
"N3mepeHue abCcoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MAacChl
napoB B nnomenieHun". zmepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaTSDKEHUS

https://resh.edu.ru/subject/28/

158

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HabmnroneHnue npeBpalieHus
SHEPIHH 3apsHKEHHOT0 KOHAEH caTopa
B DHEPIHUIO U3JIyYeHHUs cBeToauoaa"
niu "M3ydeHne npoTeKkaHns TOKA B

https://resh.edu.ru/subject/28/




LeMHy, coJiepkKaliei konaencarop”
unu "Pacnpenenenue pa3HoCTU
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COCIMHEHUU
KOHJICHCAaTOPOB"

159

DuU3nyeCcKui MPaKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MU
"U3mepenue yaeiabHOro
COINPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUIMOCTH CHJITBI
TOKA OT HAIPSDKCHUS JIJ151 JIaMITbI
HaKaJuBaHUs"

https://resh.edu.ru/subject/28/

160

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HaOuroteHue amektponu3a’ mim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" wim "VccnenoBanue
3aBUCUMOCTH COIIPOTHBIIEHUS
TEPMOPE3UCTOpA OT TEMIIEpaTyphl”
iy "CHATHE BOJIBT-aMIIEPHOI
XapakTEePUCTUKU auoaa”

https://resh.edu.ru/subject/28/

161

HToroBast KOHTposbHas paboTa 3a 10
KJ1acc

https://resh.edu.ru/subject/28/

162

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMaTH3aIus 3HAHUH 110 TeMe
""Kunemaruka u Jlunamuka"

https://resh.edu.ru/subject/28/

163

PesepBHbIil ypok. O6001IeHNE 1
cucreMatu3anus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

https://resh.edu.ru/subject/28/




PesepBHeIil ypok. O6o0IeHE 1
164 cHUCTeMaTH3aIus 3HAaHUH 110 TeMe 1
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://resh.edu.ru/subject/28/

PesepBueiit ypok. O000mICHNE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
165 "OCHOBBI 1
MOJICKYJISIPHO-KHHETHIECKOM
Teopun"

https://resh.edu.ru/subject/28/

Peseprublit ypok. O60011eHuE U
166 CHUCTEMATHU3aLMs 3HAHUH 10 TEME 1
"Tepmoaunamuka. TernnoBbie

MAaIuHe!"

https://resh.edu.ru/subject/28/

Peseprublil ypok. O60011eHUE U
167 cUCTEMATH3AaLUA 3HAHUH 110 TEME 1
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.

®dazoBble epexoan"”

https://resh.edu.ru/subject/28/

PesepBubIit ypok. O6001IeHNE U
168 CHUCTEMAaTH3alMsI 3HAHUH 10 TEME 1
"OnexTpuueckoe noiue"

https://resh.edu.ru/subject/28/

Peseprublit ypok. O60011eHNE U
169 CHCTEeMaTH3alHs 3HAaHUH 110 TeMe 1
"TIoCTOSHHBIN IEKTPUYECKUH TOK"

https://resh.edu.ru/subject/28/

Peseprubiil ypok. O60011eHNE U
170 CHUCTEMAaTH3alys 3HAaHUH 110 TEME 1

"Toku B pa3nnuHbIX cpepax”

https://resh.edu.ru/subject/28/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

16




11 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoaunuyecTBO 4acoB

KoHTpoJibHbIE IIpakTHYeckue

padoThI

padoThI

Jlara
U3YYeHUs

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

BiaumoneiictBue
IMOCTOSHHBIX MAarHUTOB U
MPOBOJHUKOB C TOKOM.
MarsuTHoOe moie.
I'mnoTesa Ammepa

https://resh.edu.ru/subject/28/

Bekrop marHuTHON
uHaykuud. [puanun
CyHepIo3UIIU
MarHUTHBIX IOJICH.
JIMHMY MarHUTHOM
WHIYKIAN

https://resh.edu.ru/subject/28/

MarHuTtHoe 1oJjie
MIPOBOJIHUKA C TOKOM.
OneIT OpcTena

https://resh.edu.ru/subject/28/

Cuna Amnepa, e€
HaIpaBJIEHUE U MOAYJIb

https://resh.edu.ru/subject/28/

Bxonnast KOHTpoIbHAA
pabora

https://resh.edu.ru/subject/28/

ITpumeHeHue 3aKkoHa
Awmrepa.
DIIEKTPOU3MEPUTEIILHBIE
npuOopbI

https://resh.edu.ru/subject/28/

Cuia Jlopenua, eé

https://resh.edu.ru/subject/28/




HaIpaBJIEHUE U MOAYJIb.
JBro>keHue 3apsKEeHHOU
YaCcTULIBI B OJJTHOPOJITHOM
MarHUTHOM I0JIe

Pemenue 3amau

https://resh.edu.ru/subject/28/

Pa6ota cunbl Jlopenna

https://resh.edu.ru/subject/28/

10

Pemrenue 3amau

https://resh.edu.ru/subject/28/

11

MarauTHOe noJjie B
BCIIIECTBE.
deppoMarHeTuku, napa-
WU JUaMarHeTHKU

https://resh.edu.ru/subject/28/

12

OcHOBHBIE CBOICTBA
(heppoMarHeTUKoB.
I[Ipumenenne
(dbeppoMarHeTuKkoB

https://resh.edu.ru/subject/28/

13

Perenue 3agay nmo teme
"MaruutHoe moJe"

https://resh.edu.ru/subject/28/

14

Perenue 3agay nmo teme
"MaruutHoe moJe"

https://resh.edu.ru/subject/28/

15

SBnenne
3JIEKTPOMArHUTHON
nHaykuuu. [lotok
BEKTOpPa MarHUTHOMN
WHIYKIHH

https://resh.edu.ru/subject/28/

16

O/1C nnaykuuu

https://resh.edu.ru/subject/28/

17

3akoH
ANEKTPOMArHUTHOM
unaykiun Oapanes

https://resh.edu.ru/subject/28/




18

Buxpesoe
ANEKTPUYECKOE TOJIE.
Toxu dyko

https://resh.edu.ru/subject/28/

19

O/1C unaykuuu B
JBIDKYIIUXCS
IPOBOJIHUKAX

https://resh.edu.ru/subject/28/

20

Pemenue 3agau

https://resh.edu.ru/subject/28/

21

IIpaBuio Jlenna

https://resh.edu.ru/subject/28/

22

NHAYKTUBHOCTS.
Karymka
WHJyKTUBHOCTH B LIETIH
MMOCTOSIHHOTO TOKa

https://resh.edu.ru/subject/28/

23

SBnenue
camonHykuuu. J1C
CaMOMHTyKIIUH

https://resh.edu.ru/subject/28/

24

DHeprusi MarHuTHOTO
TIOJIS KATYIIKU C TOKOM.
DNeKTpOMarHuTHOE
rnoJse

https://resh.edu.ru/subject/28/

25

Pemenue 3agau

https://resh.edu.ru/subject/28/

26

O06o06menue u
CHCTEMaTH3aINsI 3HAaHUH
10 TEME
"OnekTpoanHaMuka'

https://resh.edu.ru/subject/28/

27

KonTponbHas pabota mo
TEME
"OnexrpoaguHamMuka"

https://resh.edu.ru/subject/28/

28

KoneobarensHas

https://resh.edu.ru/subject/28/




cucteMma. CBOOOJHEIC
KoJe0aHusl.
l"apmonuueckue
KoJeOaHus

29

Kunemaruueckoe u
JAHAMHYECKOE
OITHCAHHE
Kos1e0aTeIbHBIX
IBWKECHUH

https://resh.edu.ru/subject/28/

30

DHEpPreTUIecKoe
onucanue. BeiBoj
JUHAMUYECKOTO
OIMCaHMS
FapMOHI/I‘-ICCKI/IX
KojeOaHuii U3 ux
BHGPFCTI/I‘-IGCKOFO n
KHHEMATHUYCCKOT O
OITHCAHHUS

https://resh.edu.ru/subject/28/

31

Ammuutyzaa u dasa
Kosie0aHui

https://resh.edu.ru/subject/28/

32

[lepuona u yactota
koseOanuii. [lepuon
MaJbIX CBOOOIHBIX
KoeOaHuii
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOAHUI
MPY>KUHHOTO MasiTHUKA

https://resh.edu.ru/subject/28/

33

3aTyxarommue

https://resh.edu.ru/subject/28/




KoJieOaHusI.
BrinyxneHnbie
kosnebanns. Pe3onanc

34

ABTOKOJICOaHUSA

https://resh.edu.ru/subject/28/

35

Pemrenue 3amau

https://resh.edu.ru/subject/28/

36

Ypok-koHbepeHIus
"MexaHndecKue
KoJieOaHMS B
MY3bIKaIbHBIX
UHCTpyMeHTax"

https://resh.edu.ru/subject/28/

37

O06001enue u
CHCTEMAaTH3alHsl 3HAHUI
o Teme "MexaHndecKkue
KoncOanus"

https://resh.edu.ru/subject/28/

38

DNeKTpOMarHUTHBIC
KOJICOaHUS.
KonebaTtenbHbIit KOHTYD

https://resh.edu.ru/subject/28/

39

®opmyna Tomcona.
CBs13p aMIUIUTY 1BI
3apsja KOHJeHcaTopa ¢
aMIUIATYI0M CUJIBI TOKA
B KoJIe0aTeIbHOM
KOHTYpe

https://resh.edu.ru/subject/28/

40

3aKOH COXpaHEHM
SHEPIUu B UJI€ATbHOM
KosebaTeabHOM KOHTYpe

https://resh.edu.ru/subject/28/

41

3aryxaromue
AJIEKTPOMAarHUTHBIE

https://resh.edu.ru/subject/28/




KOJICOaHHS.
BrinyxneHnbie
AJICKTPOMArHUTHHIC
KoJeOaHus

42

IIepeMeHHBIN TOK.
Pesucrop u
KOHJIEHCATOp B LIENHU
MIEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/28/

43

Karymxka
UHIYKTUBHOCTH B LIETIH
IIEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/28/

44

3akon Oma mjis
BJIEKTPUYECKON e
MIEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/28/

45

MommHoCTh
MIEPEMEHHOT0 TOKA.
AMIUIATYHOE U
JIEHCTBYIOILEE 3HAYEHNE
CUJIBI TOKA U
HaIpsKEeHUs

https://resh.edu.ru/subject/28/

46

Peszonanc B
AIEKTPUYECKOH 1enHn

https://resh.edu.ru/subject/28/

47

Pemenue 3agau

https://resh.edu.ru/subject/28/

48

Wneansuprif
TpaHchopmaTop.
IIpousBoactso,
nepenava u
norpebieHue

https://resh.edu.ru/subject/28/




JJIEKTPUYECKON IHEPTUU

49

DKOJOTrM4eCKUE PUCKU
IIPU IPOU3BOJICTBE
IIEKTPOIHEPTUU.
Kynberypa
UCIOJIb30BAHUSA
3JIEKTPOIHEPIUU B
IIOBCETHEBHOM JKU3HU

https://resh.edu.ru/subject/28/

50

Pemenue 3agau

https://resh.edu.ru/subject/28/

o1

Pemenue 3agau

https://resh.edu.ru/subject/28/

52

O06001enue u
cHUCTEMaTH3alMsl 3HAHUI
10 TEME
"DJIeKTpOMarHuTHbIE
KoncOanus"

https://resh.edu.ru/subject/28/

53

MexaHnuecKue BOJIHBI.
XapakTepUCTUKU
MEXaHUYECKUX BOJH

https://resh.edu.ru/subject/28/

54

CBoiicTBa
MEXAaHUYECKUX BOJIH

https://resh.edu.ru/subject/28/

55

3ByK. XapaKkTepUCTUKH
3ByKa

https://resh.edu.ru/subject/28/

56

Wndpa3syk u
ynbTpa3Byk. [llymoBoe
3arpsi3HeHNe
OKpYKarolleu cpebl

https://resh.edu.ru/subject/28/

57

Pemrenue 3amau

https://resh.edu.ru/subject/28/

58

3JICKTpOMaTHI/ITHBIe

https://resh.edu.ru/subject/28/




BOJIHBL. M3imyueHne
3J€KTPOMAarHUTHBIX
BOJIH

59

OHeprus
3JEKTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

https://resh.edu.ru/subject/28/

60

IIxana
3JIEKTPOMArHUTHBIX
BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://resh.edu.ru/subject/28/

61

[TpuHIUIIBI paAKOCBA3U
W TEIICBUICHMUA.
Paguonokanmus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE
OKpYKarolleu cpeibl

https://resh.edu.ru/subject/28/

62

KonTponbHas pabota mo
Teme "Konebauusa u
BOJTHEBI"

https://resh.edu.ru/subject/28/

63

Cser. 3akoH
MIPSAMOJIMHENHOTO
pacIpocTpaHeHus CBETa

https://resh.edu.ru/subject/28/

64

Pemenne 3amay Ha
IIPUMEHEHHE 3aKOHa
MIPSAMOJIMHENHOT O
pacrpocTpaHeHus CBETa

https://resh.edu.ru/subject/28/




65

OtpaxxeHue cBera.
[Tinockoe 3epkaiio.
Cdepuueckoe 3epkaio

https://resh.edu.ru/subject/28/

66

IIpenomiieHue ceera.
AOCOIOTHBIN 1
OTHOCHUTEJIbHBIN
[I0Ka3aTesb
npenomiienus. IlonHoe
BHYTPEHHEE OTPaKECHUE.
[Ipenenbubiii yron
[IOJIHOTO BHYTPEHHETO
OTpaKEHUS

https://resh.edu.ru/subject/28/

67

Pemenue 3anau Ha
MPUMEHEHNE 3aKOHOB
OTPAXKECHUS U
MIPEJIOMJIEHUS CBETA

https://resh.edu.ru/subject/28/

68

Xoz JIy4el B pu3Me.
Jucnepcus cera.
CnoxHblif cocTa
oenoro ceera. L{Bet

https://resh.edu.ru/subject/28/

69

JIunsel. okycHoe
paccTostHue u
OIITHYECKas Cujia JIMH3bI

https://resh.edu.ru/subject/28/

70

[Toctpoenue
M300paXeHUI B TUH3aX
U UX CUCTEMaX.
VYBenu4ueHue JTuH3bI

https://resh.edu.ru/subject/28/

71

Pemenue 3amau Ha
MOCTPOEHUE

https://resh.edu.ru/subject/28/




M300pakeHUH,
HOJTy4aeMBbIX C
HOMOIIBIO JIMH3

I'na3 xak onrrnueckas

https://resh.edu.ru/subject/28/

72
cucrema
Pemenue 3amauy. https://resh.edu.ru/subject/28/
73 [Ipenenst
MIPUMEHIUMOCTH
r€OMETPUYECKON ONTUKU
74 CxopocTh cBeTa 1 https://resh.edu.ru/subject/28/
METO/IbI €€ U3MEPEHUS
75 Jlucniepcust cBera https://resh.edu.ru/subject/28/
76 WuTtepdepenius creta https://resh.edu.ru/subject/28/
Korepenrtnsie https://resh.edu.ru/subject/28/
HCTOYHHUKU. Y CIIOBHUSI
77 HaOJIIOIeHUS
MaKCHMYMOB H
MHUHUMYMOB
78 Pemnrenue 3anau https://resh.edu.ru/subject/28/
79 [Ipumenenune https://resh.edu.ru/subject/28/
uHTEep(epeH N
80 Judpakius cBeta https://resh.edu.ru/subject/28/
JudpakuronHas https://resh.edu.ru/subject/28/
81 pemeéTrka. Y ciaoBue
HaOJII0IeHUS TJIaBHBIX
MaKCHMYyMOB
82 Pemenue 3amau https://resh.edu.ru/subject/28/




83

[TonepeunocTh
CBETOBBIX BOJIH.
[Tonapuzanus cera

https://resh.edu.ru/subject/28/

84

Pemenue 3agau

https://resh.edu.ru/subject/28/

85

CBeTOBEbIC SIBIICHHS B
IPUPO/IC

https://resh.edu.ru/subject/28/

86

O06001IeHne 1
CUCTEMAaTH3AalNs 3HAHUI
o teme "OnTuka"

https://resh.edu.ru/subject/28/

87

KonTponbHas pabota mo
teMe «OnTuka»

https://resh.edu.ru/subject/28/

88

['panuwb
MIPUMEHUMOCTH
KJIACCUYECKOMU
MEXaHUKH. 3aKOHBI
AJIEKTPOANHAMUKHI U
MIPUHLAIT
OTHOCHUTEIBHOCTH

https://resh.edu.ru/subject/28/

89

ITocTynarter
CIELIMAJILHOM Teopun
OTHOCHUTEIIBHOCTH

https://resh.edu.ru/subject/28/

90

[TpocTpaHcTBEHHO-
BPEMEHHOW WHTEPBAJL
[Ipeobpa3zoBanus
Jlopenua. Ycnosue
MPUYUHHOCTH.
OTHOCHUTENHHOCTD
OJTHOBPEMEHHOCTH.

https://resh.edu.ru/subject/28/




3ameJJIeHHe BpEMEHU U
COKpAIICHUE JUTHHBI

91

OHeprus U UMILYJIbC
PENATUBUCTCKOMN
YaCcTUILIbI

https://resh.edu.ru/subject/28/

92

CBs13b Macchl C
SHEPTUEeU U UMITYJIbCOM
PENATUBUCTCKOMN
YacTULIbI. DHEPIHs
IIOKOSI

https://resh.edu.ru/subject/28/

93

PaBHOBecHOE TEILIOBOE
W3JIy4YCHHE

https://resh.edu.ru/subject/28/

94

3axoH cMeleHusa Buna

https://resh.edu.ru/subject/28/

95

I'unmoreza M. Ilimanka o
kBauTax. ®oToHELI

https://resh.edu.ru/subject/28/

96

DHeprus U UMIYJIbC
¢dboTtona

https://resh.edu.ru/subject/28/

97

®dororpdext. OnbITh A.
I'. CroneroBa. 3aKoHBI
dhoTorddekra

https://resh.edu.ru/subject/28/

98

VYpaBHeHue DitHITEHA
st potorddexra.
"Kpacnas rpannna”
dhoTodrddexra

https://resh.edu.ru/subject/28/

99

JHasnenue ceera. OnBITH
I1. H. JleGeneBa

https://resh.edu.ru/subject/28/

100

BosHoBEIe cBoMcTBa
YJaCTUL]

https://resh.edu.ru/subject/28/




101

Bounnsl e bpois.
JlmvHa BOJIHBI e
Bpoiinsa u pazmepsl
o0JacTu JoKaIU3aluu
JBUKYIIEICS YaCTHIIbI

https://resh.edu.ru/subject/28/

102

KopnyckysipHo-
BOJIHOBOM JTyaliu3m

https://resh.edu.ru/subject/28/

103

Judpaxus 31eKTpOHOB
Ha KpUCTAJUIax

https://resh.edu.ru/subject/28/

104

Criermuduixa u3mMepeHui
B MUKPOMHpE.
CootHomieHus
HEOIPEIEIEHHOCTEN
I'eitzenbepra

https://resh.edu.ru/subject/28/

105

Pemenne rpaduueckmx
3a7a4

https://resh.edu.ru/subject/28/

106

Pemenne pacuéTHbIix
3a1a4

https://resh.edu.ru/subject/28/

107

KonTponbnas pabota no
temaMm: "OcHoBbl CTO",
"KopnyckysipHo-
BOJTHOBOM JTyanu3m"

https://resh.edu.ru/subject/28/

108

OnbITH TTO
UCCIICTOBAaHHIO
CTPOEHUS aToMa.
[TnanerapHast MOJeNb
atoma Pesepdopna

https://resh.edu.ru/subject/28/

109

IToctynatel bopa

https://resh.edu.ru/subject/28/




110

Bune! ciektpoB. Cniextp
YPOBHEW SHEpruu aToma
BOJIOpOJIA

https://resh.edu.ru/subject/28/

111

CrioHTa"HHOE U
BBIHYKJICHHOE
U3JTyYeHUE CBETa

https://resh.edu.ru/subject/28/

112

Jlazep

https://resh.edu.ru/subject/28/

113

Hyxnonnas moaens
snpa ['elizenOepra-
WBanenko. 3apsig u
MacCOBOE YHUCIIO siIpa.
N3oTombl.
PagnoakTuBHOCTH

https://resh.edu.ru/subject/28/

114

3aKoH paIuOaKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3UPYIOIIETO
n3inydeHus. Bnusgaue
pPaZloOaKTUBHOCTH Ha
JKUBBIE OpPTaHU3MBI.
Jo3umerpus

https://resh.edu.ru/subject/28/

115

DHeprusi CBI3u
HYKJIOHOB B Si7Ipe.
SAnepusie cunbl. Jledexr
Macchl sapa. SnepHeie
peakuuu. SnepHsie
peaktopsl. [Ipobiaembl
YIPaBISIEMOTO
TEPMOSIAEPHOTO
CUHTE3a.

https://resh.edu.ru/subject/28/




DKOJIOTUUYECKHE
ACTICKTBI Pa3BUTHS
SIICPHOM SHEPTeTUKH

116

Meronsl perucTpanuy u
UCCIIEI0BAHNS
JJIEMEHTAPHBIX YaCTHILI.
@yHIaMEHTAJIbHBIE
B3aMMOJCHCTBHS.
bapuoHbl, ME30HBI U
JICNTOHBI.
IIpencraBnenue o
CranmapTHO# MoJIemH.
KBapk-TimrooHHas
MOJIEJIb aJPOHOB

https://resh.edu.ru/subject/28/

117

®du3uKa 3a npeaeaaMmu
CrangapTHOI Mozemnu.
Témuas marepus u
TEMHasl DHEPIUsl.
EnunctBo pusnueckoit
KapTUHBI MUPA

https://resh.edu.ru/subject/28/

118

Oransl pa3BUTHA
aCTPOHOMMHU. 3HAUEHHUE
aCTPOHOMHHU

https://resh.edu.ru/subject/28/

119

IIpuMeHnMOCTB 3aKOHOB
bu3uKY U1t O0BSICHEHUS
TIPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTo1bI
ACTPOHOMUYECKUX
HCCIIEIOBAHU I

https://resh.edu.ru/subject/28/




120

CoBpemMeHHbIe
ONTUYECKUE TEIECKOIIBI,
PauoTENeCKOIIBI,
BHeaTMochepHast
ACTPOHOMHS

https://resh.edu.ru/subject/28/

121

Bux 3Bé31H0r0 HEODA.
Co3sBes3nus, sipKue
3BE3/bI, ITAHETHI, UX
BHIMMOE IBHKEHHE

https://resh.edu.ru/subject/28/

122

ConHeyHast cucTeMa.
Comnnue. Conneynas
aKTHUBHOCTL. VICTOYHUK
sHepruu CoJiHIIa U 3BE3]T

https://resh.edu.ru/subject/28/

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Jwnarpamma
"crIeKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

https://resh.edu.ru/subject/28/

124

3Be3abI TIIaBHOM
[10CJIENOBATEIBHOCTHA

https://resh.edu.ru/subject/28/

125

BnyTtpenHee cTpoeHue
3B&311. COBpEMEHHbIE
MPEACTABICHUS O
MPOUCXOKICHUH U
spommonuy ColHIa U
3BE3]1. DTaIbl XKU3HU
3BE3T

https://resh.edu.ru/subject/28/

126

Mineunsiii [Iyte —
Hama ["anmaktuka. TUnel

https://resh.edu.ru/subject/28/




rajakTuk. YépHsle
JBIPBI B IIPAX T'aJaKTUK

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab6ma. Teopust
Bonbioro B3phiBa.
PenukroBoe nznyueHue

https://resh.edu.ru/subject/28/

128

MacmtabHasi CTpyKTypa
Bcenxennoi.
MerarajakTuka

https://resh.edu.ru/subject/28/

129

Hepeménnsie mpodiembl
ACTPOHOMHH

https://resh.edu.ru/subject/28/

130

Pu3n4ecKuil NPaKTUKYM
o teme "Hccnenosanue
MAarHuTHOTO IOJIS
MMOCTOSSHHBIX MarHUTOB"
i "Uccmenosanue
CBOICTB
dbeppomMarueTHKoB" UIu
"UccnenoBanne
JIEUCTBUS TOCTOSHHOTO
MarHuTa Ha PaMKy C
TOKOM"

https://resh.edu.ru/subject/28/

131

Pu3n4ecKuil IPaKTUKYM
no teme "U3mepenue
cuiibl Amrnepa Ui
"N3yueHne
3aBUCUMOCTH CHJIBI

https://resh.edu.ru/subject/28/




Amriepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHUTHON MHIYKIUU
Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

132

DuU3nYeCKUil MPaKTUKYM
o teme "UcciaeqoBanue
SIBJICHUSA
3JICKTPOMArHUTHOU
WHIYKIUAA" WK
"Onpenenenue
WHIYKIIAA BUXPEBOTO
MAarHuTHOTO IoJjis"

https://resh.edu.ru/subject/28/

133

Pu3n4ecKuil NPaKTUKYM
no teme "HccnenoBanue
SIBJICHUSI
CaMOMHAYKIUHU" WIIN
"COopka Moaenu
ANEKTPOMATHUTHOTO
regepartopa”

https://resh.edu.ru/subject/28/

134

Pu3n4eCcKuil TPaKTUKYM
o teme "U3mepenue
nepuoza CBOOOTHBIX
KoJIe0aHU HUTSHOTO U
MPY>KUHHOTO
MasiTHUKOB"

https://resh.edu.ru/subject/28/

135

Pu3n4eCcKuil IPaAKTUKYM
10 TEME
"IIpeobpa3zoBanue

https://resh.edu.ru/subject/28/




SHEPTUU B MPYKUHHOM
MasiTHUKe"

136

Pu3n4ecKuil IPaKTUKyM
no teme "UccnenoBanue
MEePEMEHHOTO TOKa
yepes MocCiIeI0BaTeNbHO
COECIMHEHHDIE
KOHJCHCATOp, KaTyIIKy
U pe3ucTop" uiau
"HccnenoBanue padOThI
HMCTOYHHKOB CBETA B
LEIU TEPEMEHHOTO
ToKa"

https://resh.edu.ru/subject/28/

137

Pu3n4ecKuil NPaKTUKYM
no teme "U3yuenue
MapaMeTpoOB 3BYKOBOM
BOJIHBI"

https://resh.edu.ru/subject/28/

138

Pu3n4eCcKuil TPaKTUKYM
no teme "U3mepenue
MOKa3aTest
npesoMiieHus crexna”
nn "[lonyuenue
n300pa’keHMsl B CUCTEME
U3 IUIOCKOT'0 3epKajia U
JUH3BI"

https://resh.edu.ru/subject/28/

139

Pu3n4ecKuil TPaKTUKYM
no teme "UccnenoBanue
3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS

https://resh.edu.ru/subject/28/




OT BellecTBa (Ha
IpUMeEpPE KUJIKUX JTUH3)"
unu "N3mepenue
(OKYCHOTO pacCcTOSIHUS
paccenBaronuX JUH3"

140

DuU3nYeCKUil MPaKTUKYM
o teMe "HaOmronenue
nudpakimy,
uHTep(epeHun 1
noJisipu3anuu ceera”

https://resh.edu.ru/subject/28/

141

Du3nyecKuil NPaKTUKYM
o Teme "OnpeneneHue
MMITYJIbCA Y DHEPTUU
PENSITUBUCTCKUX YacTHUIL
(o otorpadusim
TPEKOB 3apsSIKEHHBIX
YacTUIl B MarHUTHOM
noxne)"

https://resh.edu.ru/subject/28/

142

Pu3n4ecKuil TPaKTUKYM
no teme "M3mepenue
noctossHHOM [IimaHka Ha
OCHOBE HCCIIEIOBaHUs
dororddexra" nnum
"HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAHUOL OT
HarpsokeHus"

https://resh.edu.ru/subject/28/

143

Pu3n4eCcKuil IPaKTUKYM
no teMe "HccnenoBanue

https://resh.edu.ru/subject/28/




CIIEKTpa pa3pekeHHOTO
aTOMapHOT0 BOJOPOJIa U
HU3MEpPEHHUE MMOCTOSTHHON
PunGepra"

144

Pu3n4ecKuil IPaKTUKyM
o teme "UcciaeqoBanue
paanoakTUBHOTO (hoHa ¢
HCITOJIb30BaHUEM
no3umeTpa' win
"N3ydeHue noryiomneHus
OeTa-4yacTuIl
amoMuHueM"

https://resh.edu.ru/subject/28/

145

HToroBasi KOHTpOJIbHAS
pabora

https://resh.edu.ru/subject/28/

146

O06o0061IEHNE U
CHCTEMaTHU3aIus
3HaHuil. Posb puzuku u
aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHICCKOH,
COLIMAJILHOM U
THYECKOH cepax
JIESATEIbHOCTH YEJIOBEKa

https://resh.edu.ru/subject/28/

147

0O00011eHne n
cucreMarmu3sanus
3HaHuil. Pose 1 MecTo
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHON HAy4YHOHN
KapTUHE MHUpa

https://resh.edu.ru/subject/28/




148

O6006menne u
cUCTEeMaTH3aIHs
3HaHuil. Posp
(bu3nIecKoil TeoOpun B
bopMHUpOBaHUH
MPEJCTaBICHUN O
¢du3nveckoil kapTrHe
MHpa, MECTO
(u3NYECKON KapTUHBI
MUpa B 00IIEM psiTy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpEeJICTaBICHUN O
npupoe

https://resh.edu.ru/subject/28/

149

O06o0061IEHNE U
cucreMaru3anus 3HaHuil
no teme "Kunematnka"

https://resh.edu.ru/subject/28/

150

O06o061IEHNE U
cucTeMaru3anus 3HaHuil
no teme "Kunematnka"

https://resh.edu.ru/subject/28/

151

0O00011eHnEe "
cHUCTeMaTU3aIs 3HaHUI
no Teme "Jlunamuka"

https://resh.edu.ru/subject/28/

152

0O00011eHne n
CcHCTEeMaTH3aIus 3HaHUH
o Teme "CraTtuka
TBepaoro tena"

https://resh.edu.ru/subject/28/

153

0O000meHne n
cUcTeMaTHu3anus 3HaHUHU

https://resh.edu.ru/subject/28/




o Teme "3aK0oHBI
COXpaHEHUs B
MmexaHuke"

154

O0o061IeHNE U
CHCTEeMaTH3alus 3HaHUH
o TeMe "OCHOBEI
MOJIEKYJIIPHO-
KMHETUYECKOU Teopun”

https://resh.edu.ru/subject/28/

155

O0o061IeH e U
CHCTEMAaTH3alMs 3HAaHUH
10 TEME
"TepMoHaMUKa.
TenmoBrle MalTuHE"

https://resh.edu.ru/subject/28/

156

O06o061IEHNE U
cucTeMaTHh3alys 3HaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoan"

https://resh.edu.ru/subject/28/

157

O60061enue u
CUCTeMAaTH3aIHsl 3HAHHHA
1o TeMe
"JnekTpudeckoe moie"

https://resh.edu.ru/subject/28/

158

O06o0menue u
cHUCTeMaTHU3aIvs 3HaHUI
o TeMe "IlocTossHHBIN
AIIEKTPUYECKUI TOK"

https://resh.edu.ru/subject/28/

159

O060061IEHNE U
cucTeMaru3anus 3HaHui
o teme "Toku B

https://resh.edu.ru/subject/28/




pa3iInyHbIX cpegax”

160

O0o0061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe "MarauTHoe
rojie"

https://resh.edu.ru/subject/28/

161

PesepBHBI ypOK.
O06006menne u
crucTemMaTu3alus 3HaHUI
10 TeMe
"DJIeKTpOMarHuTHas
UHIyKUIUs"

https://resh.edu.ru/subject/28/

162

Pe3epBHbIil ypoK.
O0o061IeHNE U
CHCTEMAaTHU3alMs 3HaHUH
10 TEME
"MexaHndecKue
Konebanus"

https://resh.edu.ru/subject/28/

163

Pe3epBHBI yPOK.
O6o61eHne u
CUCTEMAaTH3alMsl 3HAaHUH
110 TeMe
"DJIeKTPOMarHUTHBIC
KosneOaHus"

https://resh.edu.ru/subject/28/

164

PesepBHBIH ypOK.
O6o061enne u
cucTeMaTru3anus 3HaHUI
10 TEMeE
"MexaHu4ecKkue u
3JIEKTPOMAarHUTHBIE

https://resh.edu.ru/subject/28/




BOJIHBI"

165

PesepBHBIH ypOK.
O0o061IeH e U
cucTeMaTH3aIus 3HaHWi
o Teme "Onrtuka"

https://resh.edu.ru/subject/28/

166

PesepBHBI ypOK.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o teme "OcuoBel CTO"

https://resh.edu.ru/subject/28/

167

PesepBHBII ypOK.
O0o061IeHNE U
CHCTEMaTH3aIus 3HaHUU
10 TEME
"Kopnyckynsipao-
BOJIHOBOM Jtyanu3m"

https://resh.edu.ru/subject/28/

168

Pe3sepBHBII ypOK.
0O0001eHue n
cHCTeMaTH3amus 3HaHUH
o TeMme "dusuka
aroma"

https://resh.edu.ru/subject/28/

169

Pe3sepBHBII ypOK.
O06o06mIeH e U
cHCTeMaTH3amus 3HaHUH
o TeMe "Pusuka
aTOMHOTO si/ipa U
3JIeMEHTapHbIX YacTull"

https://resh.edu.ru/subject/28/

170

PesepBHBIH ypOK.
O06o001menue u
CUCTEMATH3alMsl 3HAHUH

https://resh.edu.ru/subject/28/




1o Teme "DJIeMEeHTbI
actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

15







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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://resh.edu.ru/subject/28/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/




