


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yd€toM ¢enepaibHONH pabodeil mporpamMmbl BocniuTanus u Konuenuuu
npenojiaBanus yueOnoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0ga3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U PAa3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yaebHoro npenmMera «Pu3nka» Ha yriyOoJEHHOM ypOBHE.

Nzydyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS TMO3BOJISIET PEalU30BaATh
3a/1la4yu MPOPECCUOHAILHON OpPHEHTAILMK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBIICHUS] CBOUX MHTEIJIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKabIM
OoOydJaronmmcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (Qu3Mke ONpenesnstoTcs IJIaHUPYEMbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METalpeAMETHBIM M MPEAMETHBIM pe3yJibTaTaM oOOyYarouuXxcsi, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oO0miero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[TporpamMma no (pusmKe BKIIOYAECT:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCII€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[TIporpaMma mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUYUTENAMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pPaOb0YHMX MPOrpamMMm.

[TporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/IOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEPIKaHUS Kypca.



®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbIN Kype HU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTepUajoB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (u3uku Ha ypoOBHE CpeTHEro o0LIero 00pa30BaHUs 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 KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IPEAINOaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepkaHus MPorpaMMebl 1Mo (PU3UKE JTOJKHO ObITh MOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHS — O3TO CHCTEMa CAaMOCTOSITEIBHOIO YYEHHUYECKOrO OSKCIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B koHue 10 u 11 kmaccos, nubo mocie mepBoro 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 TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYCCKUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHHE OOYYAIOIMUMHCSI YMEHHUSMH TPOBOJUTH TPSIMBbIE W KOCBECHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENBIO, TO3BOJISIONINE MPUMEHSTh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NPEICKa3aHhe MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO y4eOHOTO Tpoliecca Kype (pu3uku yriryOJI€HHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpalMoHHOEe  000OpyAoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaAHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHSI K OKPYKAIOIIUM SIBJIICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ PA3BUTHUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1enied 00ecreunBaeTCsl PelIeHUEeM CIEAYIOIUX 3a/ay B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIICHUS Ppa3IUYHbIX 3aJad4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaETCs OOYyYAIOIUMUCA, I[UIAHUPYIOIMIUMH MPOAOJKEHUE
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).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUaIOIIUXCH.



COAEPKAHUE 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.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue aBuKeHUs Tena, OpPOLIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHIun cynepno3unuuu 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 TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MUpOTHl. J[BHKEeHUE
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. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEJa B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKEHUE 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 €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBHCHUMOCTH BPEMEHHU [BUKEHHS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsbkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUsL 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.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

MMmyJibCc CHITBI M UBMEHEHNE UMITYJIbCA TEJA.

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
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPTUM NPU
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOWIISE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUS MOJIEKYyJIApHO-KuHeTndeckoi Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBWXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonuuecTBO BeliecTsa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre Tporiecca YCTAHOBJIICHUSI TEIUIOBOTO PABHOBECUSI TPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHHUS BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboTel 1o rpapuky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnotTel. TemnoéMkocTh Tena. YAelnbHass W MOJIIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Inpu Temonepenade. Ilonarue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

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

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acCTEeKThl MUCIIOIb30BaHUs TEIJIOBBIX JABUTaTeNel. TermmoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. 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 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

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

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MAaTEpUAIbI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHUs BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JeopMalid  pEe3MHOBOro  oOpasnma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOro TMojisl (Kak OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckoHeuHOM TIOCKOCTU. KapTwHbl JUHUNA HanpsHDKEHHOCTH DJTHX IMOJEH U
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COEIUHEHNH KOHIAEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTka 1EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpuueckux menei. [IpaBuia Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) D2JICKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpsDKEHUs JJIA PEe3UCTopa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus amiepmerpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

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

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

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

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

DJIEKTPUYECKUM TOK B AJIEKTPOIUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHne 3apsaa OJTHOBAIEHTHOTO HOHA.

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 TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[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 yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAay4yHbId (akT, rumoresa, (uU3MUecKas BeTUUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepoOosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLIMAIUS, TallbBAHNUKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTIOJb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM UMHAYKUMM. [IpuHomn cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMarHETHKU.



TexHuyecknue YCTpOHCTBA M TEXHOJOTUYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-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 KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne neCTBUSI IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU ABMKCHUH B MAarHUTHOM T10JIC
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

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.

Amvmntyaa U ¢asza konebanui. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatonux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUMM Tpy3a Ha MACCUBHOM TPYyXHUHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomeol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HHUTSAHOTO U TPYKHUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTHYECKHE PHUCKM IpU MPOU3BOACTBE 3JieKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUS.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMicHHe, MHTephepeHIHs u
U pakius.

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

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJEKTPOMArHWTHBIX  BOJIH:  OTPaXK€HUE,  NPEIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKArOIIeH Cpeibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOAO0IbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHUE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[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. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4aCTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

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

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak omruueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiIacCHUYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanrie xoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapaliebHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON pemETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3mepeHnue nokazaresns npeoMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenue n300pakeHusl B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubpl  PUMEHMMOCTHM  KJIaCCMYeCKOM  MexaHuku.  [locrtynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYJIbca W DHEPTUU  PEISTUBUCTCKUX  dYacTuil (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyr moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEnenEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossaao [lmanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (OTOHOB MpHU MEPEXoAe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli PoH nznydenus. Jlozumerpus.

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

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonas! perucTpaiuy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust 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, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, TUIAHETHI, UX BHIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 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. [lonmoxenne m amwxkenue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApAX
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (DU3UYECKUX BEITHYMH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0marmnee NOBTOPEeHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IIEMEHThI aCTPOHOMHUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIONICH, OOBSCHUTEIIBHOM U  MPOTHOCTHYECKOW  (PyHKIIUMH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuenne kypca (¢u3uku yrinyonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH 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, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: 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)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasl JMAarHOCTMKAa B MEIWLIMHE, OINTUYECKHE SBJICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dboToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
antenHa, tenepoHn, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHUKAa B TEXHHKE,



MPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATHh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NMUECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC IIJIaHbI,

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUNM B OKPYXaIOIIEH cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE YUeOHbIE el cCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKH TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th Hay4YHON TEPMUHOJIOTUEH, KIFOUYEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, PUMEHEHUIO PAa3INYHBIX METOI0B MTO3HAHMS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UpOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TPAKTUYECKYIO OOJIaCTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HABBIKAMH MOJY4YEHUS HUHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
W3 MCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha Yypokax GU3UKH W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
UH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsiTh poJid ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaKJOTO YYaCTHMKAa KOMAHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBJIATh  ITO3HABATENIBHYIO  JESATENbHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YYETOM HUMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

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;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
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

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  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, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

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
paspemaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xoniy oOyuenmst B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
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;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ympyras naedopmanus, aOCOIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OPMYJIbl KUHEMATHUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruel TEIUIOBOIO JBMKEHHMS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOAMHAMHKHU, 3aKOH



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

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMMKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHBI OMa Uil ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MpPYKUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBW)XCHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PM3MUECKON BEIHMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUIA, JIeJaTh BEIBOABI 10 PE3YJIBTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, NPAKTUKYyMa 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 TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pE3yJbTaThl W KOPPEKTHUPOBATH 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;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa 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
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



IPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuend (PU3UIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALINKU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
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;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT 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
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOydenuss B Il knacce mnpenMeTHBIE pPe3ybTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBEKAa U JaJbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTHYECKON (GyHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib Guznyeckod Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyath yCJIOBUA (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€MM CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaTbl  CHEUUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLHS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPruss M UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Ju(pakuus, JIUCIEpPCHsl, T[OJHOE BHYTPEHHEE OTpaKEHUE,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa 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,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTHU



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

OTKCHIBaTh METOBI OTYyUEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyIoLIMe NPUMEHEHUs 3HaHUM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpyIIE C KMCHOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei nmpodeccnoHalbHOM NesTeIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.
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uccie0BaHus GU3NUSCKHUX SIBICHUN ege.sdamgia.ru/
OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH 1
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYHMH
MonenupoBanue B ¢pusnke. Poib u mecto
6 (1)I/I3I/IKI/IVB (hOopMHPOBAHUN COBPEMEHHOM ) 1 info@infourok.ru
HAYYHOH KapTHHBI MUPa, B TIPAKTHIECKOM
NEeATeIFHOCTH JIFOAeH
Mexanunueckoe ABmxkeHue. Cucrema
. orcyera. OTHOCUTEILHOCTH MEXaHHUECKOTO 1 https://phys-
nprkenus. [IpsiMas u oOpaTHas 3a1a4u ege.sdamgia.ru/
MEXaHUKH
3 Panuyc-BekTop MaTepHanbHON TOUYKH, €r0 1

IMMPOCKIMU Ha OCU KOOpAHUHAT. TpaeKTopm{.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHUEM

info@infourok.ru

https://phys-
ege.sdamgia.ru/

12

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO MaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBmxeHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYXHOCTH. YTJI0Bas U JMHEHHAsA
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
yCKOpEeHHue

KonTpomnpHas pabota mo Teme
"Kuuemartuka"

https://phys-
ege.sdamgia.ru/

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByromas cuia. Bropoit

18 info@infourok.ru
3akoH HproToHna. Macca
19 B3aumoneiictue Ten. Tpernitl 3akoH
Hrrotona
20 [Ipunnun cynepno3unuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HpioToHa
3aKOH BCEMUPHOIO TATOTCHHUSI. ) https://phys-
21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U ]
o ege.sdamgia.ru/
WHEPTHOM Macchl
99 Cuna TsKeCTH M YCKOpPEHHEe CBOOOAHOTO
MmageHus
JIBrokeHre HeOSCHBIX TEI M MX
23 HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas info@infourok.ru
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa
24 Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuia tpenus. [Ipupona v BUAbI cui
25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHJIbI COTPOTUBIIEHUSI CPE/IBI
26 HaBnenue. 'mapocratnueckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.
27 ITocTynarenbHOE U BpalareibHOE info@infourok.ru
JIBIKEHUE TBEPJIOTO Tella
78 MOMEHT CUJIBI OTHOCUTEILHO OCH
BpanieHus. [1nedo cumnbl
29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rena"

32

HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
MarepualbHbIX Touek. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

info@infourok.ru

33

NmMnynbsc cusbl 1 M13MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

34

35

MoMeHT uMITyJibca MaTepUaIbHOW TOUKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX MMOJIAX

Pemenue 3amau

https://phys-
ege.sdamgia.ru/

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpeICTaBICHUE padOTHI CUJIbl. MOIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

info@infourok.ru

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHUJI C

https://phys-
ege.sdamgia.ru/




W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM SHEpIruun

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepryium s uieanibHON info@infourok.ru
KUJIKOCTH
41 KoHTposbHast pabota 1o teme "3akoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHe npeacraBneHuit o mpupoe
42 teroThl. OcHOBHBIE nonoxenuss MKT. info@infourok.ru
Huddys3usa. bpoyHOBCcKOE IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U
43 TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYJ (aTOMOB).
44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. https://phys-
[lIkana [enbcust ege.sdamgia.ru/
46 Pemenue 3amau
47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI
48 Ypasaenue Menneneesa-Knaneiipona.
Pemenue 3anau
49 AOcomroTHas TeMriepaTypa. 3aKoH
HanproHna
50 H3ompornecchl B uieanbHOM rase ¢ info@infourok.ru
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHeHue MKT

Pentenue 3anau

info@infourok.ru

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW dHEpPrueu nocTynaTeabHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

https://phys-
ege.sdamgia.ru/

55

56

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota nmo Teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBui uist T/ cucremel.
Breninue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHMS BEJIUMYMH, OIMCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.

Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

info@infourok.ru

info@infourok.ru

59

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YC.]'IOBI/IH HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menneneepa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SJHEPrUu
Bripaxenue a1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.

info@infourok.ru




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Brrancnenue paboThl o rpaduky mporecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun TJI cucremsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

https://phys-
ege.sdamgia.ru/

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

info@infourok.ru

66

67

68

Pacuér konmyecTBa TEIIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl
U3MEHEHUS BHyTpeHHEHN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh MPUPOTHBIX
IIPOLIECCOB

info@infourok.ru

70

71

[TpyuHIMIIBI AECTBHS TEIJIOBBIX MAIIWH.
KII

MaxkcumanbsHoe 3HaueHue KITM, I{uxn




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX aBUrareincii. TermioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe bl

info@infourok.ru

74

75

76

Pemenue 3amau

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbie ManuHbI"

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeIuioTa
napooOpa3zoBaHus

https://phys-
ege.sdamgia.ru/

78

HacplinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

Brnaxxnocts Bo3myxa. AOCOIOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

info@infourok.ru

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTauM3anus. Y geiabHas




TeruioTa riasienus. CyOnumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmariuii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoax

info@infourok.ru

https://phys-
ege.sdamgia.ru/

info@infourok.ru

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHOcTHOE HaTsKEeHHE. KanmisspHabie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTBIO KUJAKOCTH. Dopmynia
Jlannaca

info@infourok.ru

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXOIbI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHus BenecTBa. @a3zoBbie mepexoan”

DJneKTpu3anus Tel U €€ MpOosIBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJyITPOBOJHUKHI

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

https://phys-
ege.sdamgia.ru/

info@infourok.ru

93

BzaumoperictBue 3apsnoB. Toueunbie
3apsanbl. 3akoH Kymona

info@infourok.ru




94

Pemenue 3amau

95

96

97

Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
[TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe
ANEKTPUUYECKOE T10JIe

[ToTeHnaTbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIIMAJIOB U
HaIpsDKEHUE

info@infourok.ru

https://phys-
ege.sdamgia.ru/

info@infourok.ru

98

[TorennumanbHas 3HEpTUs 3apsaa B
ANEKTpocTaTuuecKoM rose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

info@infourok.ru

99

100

101

CBs13b HANPSKEHHOCTH TIOJISI U PA3HOCTH

MOTEHINAJIOB IS 3JIEKTPOCTATUYECKOTO

TTOJIA

[IprHIMI CynEepIIO3ULIMH IIEKTPUYECKUX
mojeu

Pemenue 3agau

https://phys-
ege.sdamgia.ru/

102

103

104

[Tone Toueunoro 3apsaa. [loxe paBHOMEpHO

3apsKeHHOU chepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

urapa. [Tose paBHOMEpPHO 3apsKEHHOM
OECKOHEUYHOMU IUIOCKOCTH

HpOBO)IHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycaopue PaBHOBCCHUA 3apsa10B

info@infourok.ru

https://phys-
ege.sdamgia.ru/

105

JII/IBJ'IeKTpI/IKH " IOJIYIIPOBOAHHUKHU B
OJICKTPOCTATUYCCKOM I10JIC




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTOCKOTO info@infourok.ru
KOHJIEHCATOpa
107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB
108 ITocnenoBarenpHOE COCAUHEHHE https://phys-
KOHJICHCATOPOB ege.sdamgia.ru/
109 DHeprusi 3apsH>KeHHOT0 KOHJIEHCAaTopa info@infourok.ru
110 Pemenue 3amay
JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B . .
111 info@infourok.ru
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe
112 Pemenue 3amau
113 O06o001IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teMe "Dnekrpuyeckoe nose"
114 KonTpomnpHas padboTa mo Teme
"JnexkTpuueckoe mose"
Cuna toka. [locTossHHBII TOK. Y CII0BHS
115 CYULIECTBOBAHUS MOCTOSIHHOTO info@infourok.ru
AIEKTPUIYECKOTO TOKA
116 Hcrtounuku Toka. Hanpspkenne u 31C
117 3akon OMa 1 y9acTKa HEeTH. info@infourok.ru
DIIEKTPUUECKOE COMTPOTUBIICHUE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO
https://phys-
118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOMIAIHA ]
ege.sdamgia.ru/
MOTIEPEYHOTO CEUCHUS
119 VenpHOE CONMPOTUBICHUE BEIIECTBA.
Pemienune 3amau
120 [TocnenoBarensHOE, MapaIeIbHOE,

CMCHIAHHOC COCANHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 . info@infourok.ru
nenei. [IpaBuna Kupxroga
122 Pemenne 3amau
Pabora snekTpruYecKoro Toka. 3akoH
123 p info@infourok.ru
Hoxoyns —Jlenua
124 Pemenne 3amau
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.
https://phys-
125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha .
ege.sdamgia.ru/
pe3ucrope
https://phys-
126 Pemenue 3amay ps://p y
ege.sdamgia.ru/
3JIC u BHyTpEeHHEE CONPOTUBICHUE
127 A yp p info@infourok.ru
HCTOYHHUKA TOKA
3akox Oma U1 HOoJIHOH (3aMKHYTOM
128 N ( yToid) info@infourok.ru
AIEKTPUYECKON 1IeTTH
129 Pemenue 3amau
https://phys-
130 MoIHOCTh HCTOYHHKA TOKA psi//p y
ege.sdamgia.ru/
131 Kopotkoe 3ambikaHue
132 KonpneHncarop B 11enu NoCTOSIHHOTO TOKa info@infourok.ru
133 Pemenue 3amau
134 Pemenne 3amau nmo teme "IlocTosHHBIN
3IIEKTPUYECKUM TOK"
135 Pemenue 3amau no teme "IlocTOAHHEBIN
3IIEKTPUYECKUM TOK"
136 Pemenue 3amau nmo treme "IlocTosHHBIN

AIIEKTPUYECKUI TOK"




137

O0o01IeHNe U CHCTeMaTH3alus 3HAHUN 110
teme "TloCTOSIHHBIN AIEeKTPUUECKUNA TOK"

138

139

140

KontponbHast pabora o Teme
"TIocTOSHHBIN 31EKTpUYECKUI TOK"

DneKTpuuecKas MPOBOAUMOCTh Pa3InYHBIX
BEILIECTB. DJICKTPUUYECKUI TOK B METasLIax. 1
CBepXxnpoBOIUMOCTb

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoJHMTOB. 3akoHbl Dapajnes 1
JUTSL DJICKTPOIIH3a

https://phys-
ege.sdamgia.ru/

141

DJeKTpUUYECKHil TOK B razax. [lmazma 1

https://phys-
ege.sdamgia.ru/

142

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

info@infourok.ru

143
144

DNEeKTPUUECKUH TOK B OJTYTIPOBOJHUKAX

[TomynpoBoIHUKOBBIE TPHOOPHI

145

146

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U MH(PPOBHIX U3MEPUTEIHEHBIX
npu6opoB" uiaK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPH
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
LIEJIbIO OIIPENIEIICHNs] MTHOBEHHOMN
ckopoctH"




147

148

149

150

Pu3n4eCKu IPAKTUKYM 110 TEME
"H3mepenune yCKopeHus mpu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU IIPU PABHOYCKOPEHHOM
nBIKeHun"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nageHus" win "M3yuenue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHne qBUKEHHS TeJa 0 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" UITH
"UccnenoBanue 3aBUCUMOCTH TEpUOa
oOpareHusi KOHMYeCKOro MasiTHUKA OT €Tr0
napamerpos"”

Du3n4eCKUu IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CUIIBI
IpU ABMKEHUH OpycKa M0 HaKJIOHHON
miockocTi" wiu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

151

Pu3nUeCcKUuil IPAKTUKYM 110 TEME
"HccenenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOUINX B IPYKHUHE U
pe3uHOBOM 00pa3siie, oT ux aedopmammu”
win "M3ydeHne ABMKEHUSI CUCTEMBI Tell,




CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
JIErkuii 0JI0K"

152

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aBucumoct Frp(N)" nnu "Uccnenosanue
JBYDKEHUS OpyCKa 110 HAKJIOHHOM
IUIOCKOCTH C NEPEMEHHBIM KO3 HUILIMEHTOM
Tpenus" win "M3yueHue ABUKEHUS rpy3a
Ha Bajly ¢ TpeHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui paBHOBECHUS
TBEPJOTrO TEJIa, UMEIOILIETO OCh BpaleHus"
iy "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wim "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOILETO
TJIOIIA/h OTIOPHI"

Du3n4eCKUu IPAKTUKYM I10 TEME
"M3mMepeHne UMITysbca Tena mo
TOpMO3HOMY ITyTH" 1 "M3mepeHune cuiibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiIbl TSATu" unum "CpaBHeHUe
M3MEHEHHUs UMITYJIbCa Tejla C UMITYJIbCOM
cuisl" win "HccnenoBaHue coxpaHeHUs
MMITyJIbCA TIPU YIIPYTrOM B3auMoencTun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
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157

(pexoMEH10BaHO HUCIIOIb30BAHHE
nrdposoii madoparopun)" niau "M3ydenue
M30X0pHOro npouecca” unu "N3ydyenue
n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHUS COCTOSIHUSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yneabHON TeII0EMKOCTH" UiTn
"HccnenoBanue npoiecca OCTbIBaHUS
BemectBa" uinu "Mccnenosanue
aauabaTtHoro npouecca” uinn "M3ydyenue
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYJIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKuakocren"

Ou3nyecKuil MPakTUKYM IO TeME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
xuakocten" umm "M3mepenue yaenbHoi
TETJIOTHI TIaBJIeHus Jbaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX apOB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3/yXa M OLIEHKA MaccChl IapoB B
nomerienun". M3mepenue korspduurenta
MIOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGmroienre mpeBpamieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroauona” uinm "Mzydenue
IIPOTEKaHUs TOKA B LIENIH, COAEpKaIIEH
KoHJeHcaTop" uin "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUS) IPU




MOCJIEI0BATEILHOM COEIMHEHUH
KOHJICHCATOPOB"

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIMHCHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"HccnemoBaHnue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaJTuBaHUs "

160
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Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HaOuroteHue amektTpoiu3a’ mim

"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOIO HOHA"

nnu "UcciaenoBanne 3aBUCUMOCTHU 1
COTPOTUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” win "CHATHE BOJBT-

aMIIEpPHOM XapaKTEpUCTUKHU auozaa"

PeseprubIil ypok. O60011eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunematuka"

162

PeseprubIil ypok. O60011eHNE U
cHUCTeMaTU3alus 3HAHUH 110 TEME 1
"lunamuka"
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PeseprubIil ypok. O60011eHNE U
cucTeMaTu3anys 3Hagui mo treMe "CraTtuka 1
TBEpAOro Tena"

PesepBHslit ypok. O0001IeHHE U
cHUCTeEMaTH3allisl 3HaHUi o TeMe "3aKOHEBI 1
COXpaHEHHUS B MeXaHUKe"

PesepBHsiit ypok. O0001IeHuE U
cucTeMaTu3alms 3HaHui 1o treMe "OCHOBEI




MOJIEKYJIIPHO-KHUHETUYECKON Teopun”

166
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PesepBHbIil ypok. O6001IeHNE 1
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MaTuHbI"

PesepBHbIil ypok. O6001IeHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble Iepexoan"

PesepBusiit ypok. O6o0mieHue u

CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe nose"

169

PesepBHeIit ypok. O000IICHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

170

Peseprublit ypok. O60011eHNE U
cucreMarusanus 3HaHui mo teme "Toku B
pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchbl
B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['mnore3a Amnepa
BexTtop marauTtHoM nnaykuuu. [Tpunnumn https://ph
o ps://pnhys-
2 CYNEPHO3UIIMH MarHUTHBIX oyied. JInHun 1 i
N ege.sdamgia.ru/
MarHUTHON HUHIIyKIIUU
3 MarauTHOE 1oJe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOIYJIb info@infourok.ru
5 Pemenue 3agau
5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBlIeHUE U MOIYJIb. httos://oh
. ps://phys-
7 JIBu>keHHe 3apsKEHHOW YaCTHUIIBI B 1 .
ege.sdamgia.ru/
OJTHOPOJIHOM MarHUTHOM TIOJIe
Pemenue 3agau 1
9 Pab6ota cuel Jlopenma info@infourok.ru
10 Pemenue 3amau 1
11 MarauTHoOe I10JI€ B BEIIECTBE. 1 https://phys-
deppoMarHeTHKH, IMapa- U JHaMardHeTHKH ege.sdamgia.ru/
OcHOBHBIE CBOMCTBA (heppPOMarHeTHKOB.
12 $epp 1 info@infourok.ru

[Tpumenenue peppoMarHeTHKOB




13

Pertennie 3agau mo reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "MarautHoe 1ose"
15 SIBneHue ANEKTPOMArHUTHON UHAYKIUH. info@infourok.ru
[ToTok BekTOpa MarHUTHOW WHIYKIIH
https://phys-
16 IAC unpyximn ege.sdamgia.ru/
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU https://phys-
®dapanes ege.sdamgia.ru/
18 Buxpesoe anexrpuueckoe nose. Toku Pyko
19 O/1C uHAYKUMU B JBUKYLIUXCA
MTPOBOTHUKAX
20 Pemenue 3agau
21 [TpaBuio Jlenma info@infourok.ru
99 NunyktrBHOCTH. KaTylika HHIYKTUBHOCTH https://phys-
B IICTIH TTOCTOSTHHOTO TOKa ege.sdamgia.ru/
93 Asnenue camonnaykuuu. J/C
CaMOWHIYKITUH
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKH C https://phys-
TOKOM. DJIEKTPOMAarHuTHOE o€ ege.sdamgia.ru/
25 Pemenue 3amau
26 O06o00mIeHre 1 cucTeMaTr3aIis 3HaHUH 110
TeMe "DIIeKTpoiMHaMuKa"
97 KonTponbhas pabota no teme
"OnekrpoanHaMuka'
28 KonebarenbHas cucrema. CBOOOIHBIE https://phys-
KoJnebanus1. ['apMoHnYecKre KoaeOaHus ege.sdamgia.ru/
29 KunemaTnueckoe u TMHaMHA4YECKOE




OIHMCaHME KOJIeOaTEIbHBIX IIBI/I)KGHI/Iﬁ

DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOT'O OMMCAHUS TAPMOHUYECKHUX

30 N info@infourok.ru
KoJe0aHui U3 UX SHEPTrEeTHIECKOTO U
KHHEMATHYCCKOTO OITMCAHUS

31 Awmruutyaa u ¢aza konebaHui info@infourok.ru
[lepuon u yacrora konedanuid. [lepron
MAaJIBIX CBOOOIHBIX KoJIeOaHUNI

32 MareMaTtuueckoro mastTHuka. [lepuon https://ph\,/s_
CBOOOIHBIX KOJIEOAHUN TPYKHUHHOTO ege.sdamgia.ru/
MasITHUKA

33 3aryxaromue Konebanus. BeiHykIeHHBIC https://phys-
xonebanus. Pe3onanc ege.sdamgia.ru/

34 ABTOKOJIC0aHMS

35 Pemenue 3amau

36 Ypok-koudepenuus "MexaHn4deckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpyMeHTax"

37 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
teme "Mexannueckue Kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMITUTY AbI https://phys-

39 3apsija KOHJIEHCATOpa ¢ aMIUTHTYAON CHITBI ' i
TOKa B KOJIEOATETHLHOM KOHTYpE ege.sdamgia.ru/
3aKOH COXpaHEeHHsI SHEPTUHU B UI€ATHHOM . i

40 info@infourok.ru
KoJe0aTeTbHOM KOHTYpE

41 3aryxaroliue MIeKTPOMarHuTHbIC

KoJieOaHMsI. BBIHy)KI[CHHLIC




QJICKTPOMArHMTHBIC KoJieOaHus

[Tepemennsblii Tok. Pe3uctop u koHaeHcaTop

42 info@infourok.ru
B LIETIH IEPEMEHHOI0 TOKa
43 KaTymika MHAYKTHUBHOCTH B LIETIH https://phys-
IIEPEMEHHOTO TOKA ege.sdamgia.ru/
44 3axoH OMa 11 3JIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.
B https://phys-
45 AMIUTMTYTHOE U ICVCTBYIOIIEE 3HAUCHUE i
ege.sdamgia.ru/
CHUJIBI TOKA W HAIIPSIKEHUS
46 Pe3onaHC B 25IeKTpHYECKOM LIeTIH
47 Pemenue 3anau
Wneansublif Tpancdopmatop.
48 [Ipou3BoCcTBO, Mepeaya U MOTPEOJICHHE
JIEKTPUYECKON IHEPTUN
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 ANeKTpo3Heprun. KynbTypa nucnonap3oBaHus info@infourok.ru
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU
50 Pemenwue 3amau
51 Pemenue 3amau
59 O06001IeHre U cucTeMaTH3aIis 3HaHUH 110
Teme "DJIeKTpOMarHuTHbIe Konebanus"
53 MexaHn4eckne BOJHbL. XapaKTEPUCTUKU https://phys-
MEXaHWYECKHUX BOJTH ege.sdamgia.ru/
54 CBoiicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKTepUCTUKH 3ByKa info@infourok.ru
56 Wudpa3syk u yaprpassyk. LllymoBoe




3arps3HEHHE OKPYXKAIOIICH CpeIbl

57

58

Pemrenue 3anau

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquI/Ie
SJICKTPOMArduTHBIX BOJIH

info@infourok.ru

59

60

61

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U ObITY

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUACHUS.
Paguonokanus. SHGKTpOMaFHI/ITHOG
3arpsA3HCHUC 0pr>KaIOI_HeI7[ Cpeabl

https://phys-
ege.sdamgia.ru/

https://phys-
ege.sdamgia.ru/

info@infourok.ru

62

KonTponbras padora o Teme "Konebanus
Y BOJIHBI"

63

64

Cgert. 3aKOH MPSIMOJIMHENHOTO
pacmpocTpaHeHUs CBeTa

Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

https://phys-
ege.sdamgia.ru/

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

info@infourok.ru

66

[Ipenomnenue cBeTa. AGCOMIOTHBIN U

OTHOCUTEIBHEIN MMOKa3aTeIlh MpCIOMIICHUS.

[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

https://phys-
ege.sdamgia.ru/

67

68

Pemenue 3aa4 Ha IIPUMCHCHUC 3aKOHOB
OTpaXCHUSA U MPEIIOMIICHHA CBETA

Xonx nydent B mpusmMe. Jlucnepcus cBera.




CrnoxHblii coctaB Genoro ceeta. L[er

JIunzpl. DoKycCHOE pacCTOSTHUE U

https://phys-

69 .
ONTHYECKAs CUJIA JIUH3BI ege.sdamgia.ru/
[TocTpoeHne n300pakeHUI B IMH3aX U UX

70 P P info@infourok.ru
cUCTeMax. Y BeINYCHUE JIMH3BI
Pemenue 3agau Ha nmoctpoeHue

71 M300pakeHMi, TOTYYaeMbIX C TOMOILBIO
JINH3

72 I'ma3 kak onTudeckas cucTema info@infourok.ru

73 Pemenue 3amau. [Ipenensr npuMeHMMOCTH
reOMETPUYECKON ONTUKU

https://phys-

74 CKOpOCTh CBETA M METObI €€ U3MEPECHUS i
ege.sdamgia.ru/

75 Hucnepcus cera

76 WnTepdepennys ceera
KorepenTHble HCTOUYHUKU. Y CIIOBHUS

77 p info@infourok.ru
HaOII0/IeHUsI MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau
https://phys-

79 [Ipumenenne nnTepPepeHun .
ege.sdamgia.ru/
https://phys-

80 Hudpaxius ceera .
ege.sdamgia.ru/

81 HudpakimonHas pemeéTka. Y cioBue https://phys-
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB ege.sdamgia.ru/

82 Pemenue 3amay

83 [TorepeyHOCTH CBETOBBIX BOJIH. https://phys-

[Tonspuszanusa ceera

ege.sdamgia.ru/




84

Pemenue 3agau

https://phys-
85 CBeToBBI€E BJICHUS B IPUPOJIE i
ege.sdamgia.ru/
86 O060011IeHre U CUCTEMAaTH3aIMs 3HAHUH 10
teme "OnTuka"
87 Kontposbhas padota mo teme «OnTuka»
['paHUIBI TPUMEHUMOCTH KJIACCUYIECKOM
https://phys-
88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U i
ege.sdamgia.ru/
MIPUHIIAIT OTHOCUTEIIEHOCTH
IlocTynaTsl crieruaibHON TEOPUH
89 4 P info@infourok.ru
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[Ipeobpa3zoBanus Jlopenma. Ycinosue
https://phys-
90 NPUIMHHOCTH. OTHOCUTENBHOCTD .
ege.sdamgia.ru/
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BPEMEHU H
COKpAIICHHE JTHHBI
01 DHeprus U UMMYJIbC PEISITUBUCTCKOM
YaCTHIBI
92 CBs13b MacChl C YHEPTUEH U UMITYIILCOM https://phys-
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI ege.sdamgia.ru/
93 PaBHOBECHOE TETIIIOBOE H3ITyUeHHUE
https://phys-
94 3akoH cMmenieHus Buna i
ege.sdamgia.ru/
95 I'unote3a M. Ilimanka o kBaHTax. @OTOHBI
96 DHeprusi ¥ UMITyJIbC POTOHA info@infourok.ru
97 ®orodddexr. OnbiTe A. I'. CTonerona. https://phys-
3akoHsl hoTordexTa ege.sdamgia.ru/
98 VYpaBHenue DifHITelRHa U1 HOTOdPPeKTa.




"Kpacnas rpanumna" ¢potorddexra

99 JaBnenue cera. Onwithl [1. H. JIeOenepa info@infourok.ru
100 BoitHOBBIE CBOIICTBA YaCTHIL
Bounsl ne bpoisa. /[nuHa BosiHbI 1€
N sie bp A A https://phys-
101 Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AINH i
. ege.sdamgia.ru/
JBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM JTyan3M
103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Cneuunduka u3smMepeHuil B MUKpOMUPE.
i P .. P vp https://phys-
104 CooTHollIeHHs HEeonpeAeIEHHOCTEN .
. ege.sdamgia.ru/
Ieiizenbepra
105 Pemenue rpadguueckux 3amau
106 Pemenne pacuéTHbIX 33124
KonrtponbHas padota no remam: "OCHOBBI
107 CTO", "KopmycKyJIspHO-BOJIHOBOMU
nyanusm"
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. https://phys-
[Tnanerapnast Mogens atroMa Pezepdopaa ege.sdamgia.ru/
109 [Tocrymnarter bopa
110 Bunel criektpoB. CEKTp ypOBHEN 3HEPTUH https://phys-
aToma BOJIOpoJia ege.sdamgia.ru/
111 CroHTaHHOE ¥ BBIHYKJIEHHOE MU3TyUYCHHE https://phys-
CBeTa ege.sdamgia.ru/
112 Jlazep
Hyxnonnas monens sinpa I'eiizenOepra-
y a AP p https://phys-
113 MBaHeHKo. 3apsi1 1 MacCOBOE YUCIIO SAPA.

M3o0Tonsl. PannoaktuBHOCTD

ege.sdamgia.ru/




114

3aKoH paJiM0aKTUBHOTO pacnaaa. CBoiicTBa
MOHU3UPYIOUIETO U3Iy4yeHus. Bnusnue
PaZlMOaKTUBHOCTHU Ha HUBbIEC OPraHU3MBbI.
Ho3umerpust

info@infourok.ru

115

116

117

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
cuibl. Jledext Maccrl siapa. SAnepubie
peaknuu. SnepHeie peakTopsl. [Ipodiemsl
yIPaBIsiEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJOTUYECKHE aCMIEKThI Pa3BUTHSI sIIEPHON
SHEPTeTHKU

Mertoabl perucTpanuu U UCCICA0BAHUS
37eMEHTapHbIX YacTull. DyHaaMeHTalbHbIE
B3aUMOJIEUCTBUS. bapnoHbl, ME30HBI U
nentonsl. [Ipencrasinenue o CtangapTHOM
Mojenu. KBapk-riatooHHas MOJEb aJjpOHOB

®dwusuka 3a npeaenamu CTaHAaApTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuHCTBO Gu3nueckoi KapTHHBI
Mupa

https://phys-
ege.sdamgia.ru/

https://phys-
ege.sdamgia.ru/

https://phys-
ege.sdamgia.ru/

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYCHHE
aCTPOHOMHUU

info@infourok.ru

119

120

121

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
0OBSICHEHUS TPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHX
UCCIIEI0OBaHUI

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
paanoTENeCKOIbl, BHEATMOC(epHas
aCTpPOHOMHUS

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue

https://phys-
ege.sdamgia.ru/

info@infourok.ru




3Bé3I[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC

Conueunas cucrema. Connue. ConHeunas

https://phys-

122 akTUBHOCTb. McTounuk suepruun CosHia u .
.. ege.sdamgia.ru/
3BE3]1
3BE3 MBI, UX OCHOBHBIE XapPaKTCPUCTHKH.
’ | P . p https://phys-
123 JlnarpamMma "crieKTpajgbHBIN KIacc — i
" ege.sdamgia.ru/
CBETHMOCTb
124 3Be3bI ITIaBHOM ITOCIEN0BATEILHOCTH info@infourok.ru
Bnytpennee ctpoenue 38é31. CoBpeMeHHbIE
195 MPEACTABIEHUS O TPOUCXOKICHUU U https://phys-
spoatonuu CoJiHIa U 3BE3]1. DTallbl 5KU3HU ege.sdamgia.ru/
3BE3N
Mnineunsiii [1yTe — Hama ["anaktuka. Tunsl ) )
126 : info@infourok.ru
rayiakTuk. YEpHbIE ABIPHI B SIpax rajakTUK
Bcenennas. Pacimpenne Beenennoil. 3akoH
https://phys-
127 Xa66mna. Teopus bonbiioro B3pbIBa. .
ege.sdamgia.ru/
PenukToBO€ n3nyuenue
108 Macmrabnast cTpyktypa Beenennoii. https://phys-
MeraranakTuka ege.sdamgia.ru/
3 https://phys-
129 Hepewénnsie mpo6iieMbl aCTpOHOMUHT i
ege.sdamgia.ru/
@u3nYeCKUil NPAKTUKYM IO TEME
"HccnmeqoBanne MarHATHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' HIIN
130 "UccnemnoBanue CBOMCTB

¢deppomarueruko" i "VccrnenoBanue
JEMCTBHS MIOCTOSIHHOIO MarHUTa Ha paMKy C
TOKOM"




131

132

133

@uU3NYECKUN IPAKTUKYM 110 TEME
"NU3mepenue cunbl Amnepa" unu "HM3yuenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI ToKa"
iy "OnpeneneHre MarHuTHOM MHTYKITUU
Ha OCHOBE U3MEpPEeHUs CUJibl Amriepa"

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
3J€KTPOMArHUTHON MHIYKUIUU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HNUA CAaMOMHyKIUN"
win "COopka MOAENHU SJIEKTPOMAarHUTHOTO
reHeparopa"

134

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

@uU3NYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue FSHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue nepeMEHHOr0 TOKa Yepes
OCIeA0BaTEILHO COCAMHEHHDBIC
KOH/JIEHCATOP, KaTyIIKY U PE3UCTOP" MIIN
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

137

@uU3NYECKUI NPAKTUKYM IO TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJTHBI"




138

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3mepenue nokazaresis npeaoMIeHUst
crexia" i "lIloydeHune n3o00pakeHus B
CUCTEME U3 INTOCKOI0 3epKaJia U JIUH3bI"

139

140

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
X)uakux uH3)" uinm "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOLITNX
nuH3"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHInn
Y NoJisipu3anuu cpera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
none)"

142

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE HcciiefioBanus poroadpdexra” nimm
"HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

143

@u3NYeCKUil NPAKTUKYM IO TEME
"HccnenoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
nocrostHHOM Punbepra"

144

@uU3NYECKUI NPAKTUKYM IO TEME
"UccnenoBanue paiuoakTUBHOTO (hoHA C




WCIIOIB30BaHUEM JI03UMETpa HIn
"M3ydeHue moryioneHus: 6era-4yacTuil
amoMuHueM"

145
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147

148

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"HabGmronenus 3BE31HOTO HEOa
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHUH JIsI
orpezeNeHus OJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIIapus U sipKue
3BE3 61" muk "HaOmro1eHNs B TEIECKOIT
JIyHbI, IUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKorieHui"

O06o001IeHNEe U CHCTEMATH3aLNs 3HAHUIA.

Ponb ¢usuku u actpoHoMuu B

SKOHOMHYECKOM, TEXHOJIOTHUISCKOM, 1
COLIMAJIbHON M 3TUYECKOM chepax

NeATEIIbHOCTH YeIOBEKa

O00011IeHIE U CUCTEMATH3AaIlUs 3HAHUI.
Ponb 1 MecTo pU3MKHM ¥ aCTPOHOMHUH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O00011eHEe U CUCTEMATH3alMs 3HAHNH.
Pounb pusudeckoii Teoprn B GOpMUPOBAHUN
MPEJCTaBICHUI 0 (PU3MYECKON KapTUHE
MUpa, MeCTO (PU3NICCKON KapTUHBI MHpPa B
00I1IeM sy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBbIX IIPEICTABICHUNA O IPUPOAE

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 11O
Tteme "Kunematuka"




O0001IeHYE ¥ cUCTEMATU3aLU 3HAHUMI 10

150 "
teme "Kunemarnka"

151 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "lunamuka"

152 O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
teme "Cratuka TBepaoro tena"

153 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "3aKOHbI COXpaHEHHS B MEXaHUKe"
O06o0011IeHrEe U CHCTEMATH3aLMs 3HAHU 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110

155 teme "Tepmoannamuka. TerioBbie
MaIIvHb"

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
dazo0BbIe IEPEXOBI"

157 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpuueckoe mose"

158 O06o001IeHye B cucTeMaTH3aIys 3HAaHUH 110
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"

159 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Toku B pa3nuuHbIX cpeaax”

160 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "MarauTtHoe mose"

PesepBHrlit ypok. O6o0meHne

161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"DeKTpOMarHuTHAs UHTyKIHs"




PesepBHelil ypok. O6o0mIeHHE 1
162 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
"Mexaunueckue koneoanus"

PesepBHeiil ypok. O000mIeHHE U
163 CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe 1
"DNeKTpOMarHUTHbBIE KOoJIeOaHus "

PesepBHbIil ypok. O600ICeHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
164 1

"MexaHu4YecKue U 3JEKTPOMarHUTHbIE
BOJIHBI"

165 PesepBHrlil ypok. O6o0mieHue u
cucTeMaTu3anys 3HaHuu 1mo teme "Ontuka"

PesepBHrlit ypok. O6o0mienue u

166 cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI 1
CTO"

PesepubIiil ypok. O6001eHIE 1
167 cHCTEeMaTH3aInsI 3HaHUH 110 TeMe 1
"KopnyckynspHO-BOJIHOBOU Ayanusm"

PesepBubIiil ypok. O6001eHIE 1
168 chCcTEMAaTH3anMs 3HaHuii 110 TeMe "Pus3nka 1
aroma"

PesepBHrlit ypok. O6o0meHne
169 cUCTEMATH3alns 3HaHUH 1o TeMe "dPu3uka 1
ATOMHOTO SIpa ¥ JIEMEHTAPHBIX YacTul'"

PesepBHrIit ypok. O6o0eHne 1

170 CHUCTEMATHU3AaIH 3HAHUH 10 TEME 1
"OnemMeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB 110 170

16
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