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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBbI Uil MPOAOKEHUs 0Opa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3UMKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IUYHBIX METOJUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B kKoHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOJUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU JJISI 3TUX BUJIOB YUYEHUUECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JMOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 000pynOBaHHME MJII YYEHUYECKHX TPAKTHIECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIONIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyaJlbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyuei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nUecKuX SBICHUI B MPUPOJAE W ISl NPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/layd, B TOM 4HCIE 3aJad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldW3a W MHTEpIHpeTanuu uHbOopManuuy,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKAa M HANOpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHUS Tejla, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEpUOJia OOpalleHUs KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpa@uyeckodl IMHUPOTHI. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME  PaBHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeJlda, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMAJNbHbIE CHIbl. lloTeHnnanbHas »Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWM:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YaelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis osHeprus. KomnmdectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadara. AOCONIOTHAs TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIUJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanusa. lcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B JIIEKTPOCTATUYECKOM noJie. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOPA YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXAY MOJIFOCAMU UCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXIAY MOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUUYHMH C MCIOJIb30BAHHEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCS C YYETOM COAECPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIY4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTb BO31yXa, BETPBL, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIMH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM mosje. Pabota cuibl JlopeHna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jlemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHU4ecKue yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: WHAYKIHMOHHAsS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHAYKINA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCMBHOM TPYXKHHE C IIEIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINUX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U moTpeOIeHUe
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOINEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHChOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
MPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS U JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNIEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUS M3IyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3ByKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Hab6nronenue uaTepdepeHnnn u qudpakiind MEXaHHISCKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
peroMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npejaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb nperoMiieHus . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMJIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYUSHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

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

Mertons! perucTpaiuy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

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

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUINMOC
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEE CTpoecHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



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

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKMBOW MpUpone, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIAHCKOTOBOCIIUTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAs OCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOIOBOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOD Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBniesornueckneeicTBuA

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Bba3zoBbienccienoBarejbcKkueeiCTBHA .

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCIIC MPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBaTh IIOJIYYECHHBIE B XOJI€ PELICHUS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

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

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHMH(MOPMALIHH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMmyHHKaTHBHBIEYyHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh ILJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ y4ETOM UMEIOUIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;
JTaBaTbOIEHKYHOBBIMCUTYAIIMSIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATHIIPUOOPETEHHBIUOIIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBINNHTEIICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUAM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcur NIl OICHKM CUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEIOoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3NYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SIBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHbI COXPAHEHUSI UMITyJIbCca U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ M €ro TEMIEpaTypoH, YpaBHEHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJIECHUS, HMCIOJb3YysS BEJINYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUja YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIeadbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II0/1aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peneHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaK)KE UHTErpalliy 3HAaHUI U3 APYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKH U TPEAbSIBICHUS Yy4eOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA HH(pOpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PaclpeAesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonuy oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelIoBeKa, POJb U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHSI TPUMEHUMOCTH MOJeNe (HU3NYeCKux Teln U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KOJIe0aTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIETIEH aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJIU3UPOBAaTh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE MPOIECCHl W SIBJICHUS, HUCMOJb3Yysl BEJIUYUHBIL:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHYKITUSI, PE30HAHC, HHTEPPEPECHITUS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJb30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeIoKEHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M IMPOEKTHOM JIEATEIbHOCTU C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBAHUAM 3aJauyd, MPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKIEHUI ¢ OMOPOi Ha U3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UIINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O PallMOHATEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMalMIl0 W OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYMIIbI B pEUICHUE paccCMaTpruBaeMoil poOJIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBovacos
HaumenoBaHnuepasieioB u dueKkTpoHHbIE (LM POBbLIE)
n/ Bcer Konrpoabnbiepad  IIpakTnuecknepad
TeMIIPOrpaMMBbl o0pa3oBaTe/ibHbIEPeCYPCHI
1 0 OThbI OThI
Pasznen 1.HAYUHBIA METO/I IIO3HAHMS ITPUPOIbI
1.1 HayuHbIiiMeTOAI03HAHUSATIPUPOIbI 6 https://m.edsoo.ru/7f41bf72
Hroronopaszneny 6
Pa3zgen 2.MEXAHUKA
http://experiment.edu.ruhttps://m.edsoo.ru/
2.1 Kunemartuka 10 1 2 2841bF72
2.2 Jnnamuka 10 2 https://m.edsoo.ru/7f41bf72
. http://experiment.edu.ruhttps://m.edsoo.ru/
2.3 Crarukarsépaororena 5 1 1 2641bF72
http://experiment.edu.ruhttps://m.edsoo.ru/
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1 2 2841bF72
Hroronopaszaeny 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBIMOJIEKYISIPHOKHHETUYECKO http://experiment.edu.ruhttps://m.edsoo.ru/
3.1 . 15 1 1
WTEeopun 7f41bf72
T T
3.2 CPMOAMHANMMUIA. L CILIOBRICMATTIHH 20 1 https://m.edsoo.ru/7f41bf72
BI
3.3 AATpEraTHBIC COCTOSHIA BEILICCTBA. 14 1 https://m.edsoo.ru/7f41bf72
®dazoBbIE IEPEXOBI
Hroronopazneny 49
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Paznen 4.9JIEKTPOJAUHAMUKA

4.1 DIIEKTPUUYECKOLTIONE 24 https://m.edsoo.ru/7f41bf72
. . http://experiment.edu.ruhttps://m.edsoo.ru/
4.2 [1oCTOSHHBINAIEKTPUUECKUNTOK 24 2 7841DF72
4.3 Toku B paznu4HbIXCpeaax 6 https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 54
Paznen 5. @M3NYECKHUIM MPAKTUKYM
. http://experiment.edu.ruhttps://m.edsoo.ru/
5.1 OU3NYECKUNTIPAKTUKYM 16 16 7841bF72
Hroronopasznery 16
PesepBHOCBpemMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 26

[NPOT'PAMME
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11 KJIACC

Ne KoandecTtBouacoB
HaumeHoBaHuepasaejioB U dueKkTpoHHbIE (LM (POBbLIE)
n/ Bcer KonTpoJsbHabiepadoT IIpakTnyeckuepadoT
11 TEMIIPOrpaMMBbI o o o0pa3oBaTejibHbIEpPeCypChI
Paznen 1.2JIEKTPOJAUHAMUKA
1.1 MarauTHoeImnoie 14 https://m.edsoo.ru/7f41bf72
9
1.2 TICKTPOMATHITHATHIAYKIH 13 1 https://m.eds00.ru/7f41bf72
P’
Hroromnopazaeny 27
Pa3znen 2. KOJEBAHUS U BOJIHbBI
2.1 MexaHn4ecKueKoIe0anus 10 https://m.edsoo.ru/7f41bf72
gp | DUICKTPOMArHHTHBICKOACOAH 15 https://m.eds00.ru/7f41bf72
s
M
2.3 CXaIeCke 1 10 1 https://m.edsoo.ru/7f41bf72
AJIEKTPOMArHUTHBICBOTHBI
2.4 Omnruka 25 1 https://m.edsoo.ru/7f41bf72
Hroromnopasznery 60

Paszea 3.0CHOBBI CIIEIIUAJIbBHOM TEOPUU OTHOCUTEJBLHOCTH

http://fcior.edu.ru

31 Octoet CTO > 1 https://m.edsoo.ru/7f41bf72
Uroromopazaeny 5
Paznen 4 KBAHTOBAS ®U3UKA
http://school-
K -
4.1 op HyCKE’ TAPHO 15 collection.edu.ruhttps://m.edsoo.ru/7f41bf
BOJTHOBOMTyaJTH3M

72
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4.2 dusukaaroma

43 ®du3uKa aTOMHOTO s]Ipa U
' 3JIEMEHTApHbBIX YACTHUIL

Uroronopazneny

25

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41bf

72

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41bf

72

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

aﬂeMeHTHaCTpOHOMI/II/I u

http://school-

5.1 12 collection.edu.ruhttps://m.edsoo.ru/7f41bf
acTpodu3uku 79
Uroronopazneny 12
Paznen 6. PU3UYECKH TPAKTUKYM
6.1 OU3NYeCKUINNPaKTUKYM 16 16
Hroronopasaeny 16

Paznen 7.0 BOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanus u
0000111eHUE MTPEIMETHOTO
COZIepKaHMUs M OTIbITa

7.1 JIeSITEILHOCTH, 15 https://m.edsoo.ru/7f41bf72
MPUOOPETEHHOTO MPHU
n3y4eHuu Kypca pusuku 10 —
11 xmaccos
Hroronopazneny 15
PesepBHOEBpems 10
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

24






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosanyecrBoyacos
n Temaypoka Be O Mparreck Haran3 JJleKTpOHHBbIeH(PpoBBLICOOpPA
er YUYCHHUSI = 30BaTejIbHbIePeCcypcChl
/ blepadoThI nepadoThI
u 0
1 ®duznka — pyHIaMeHTaIbHAS HayKa O IPUPOJIE 1
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1
uccieoBaHus PU3NUECKUX SIBICHUI
DKCMEPUMEHT U TEOPHS B MIPOIIECCE MO3ZHAHUS http://school-
3 npuposl. Habmronenre u SKCrepuMenT B 1 collection.edu.ruhttps://m.edsoo.ru
(1)1/131/11(3 [7T41bf72
4 CriocoObm3MepeHNsIPU3NIECKUXBETHINH 1 o
https://m.edsoo.ru/7f41bf72
5 AOCOIOTHAsI U OTHOCUTEIBHAS MOTPEITHOCTH 1 http://fcior.edu.ru
U3MepeHuil PU3NIECKNX BETUUNH https://m.edso0.ru/7f41bf72
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeILHOCTH JIFOIeH
Mexannueckoe nBukenue. CucreMa oTcyera. http://school-
7 OTHOCUTENBEHOCTh MEXAHNUECKOTO IBHIKEHMS. 1 collection.edu.ruhttps://m.edsoo.ru
[Ipsimast u 0OpaTHas3aa9UMEXAHUKH [7f41bf72
Pannyc-BekTop MaTepUalbHON TOUKH, €TO http://school-
8 IIPOEKLUU Ha OCU KoopauHaT. Tpaekropus. 1 collection.edu.ruhttps://m.edsoo.ru
[Tepememienue. CKkopoCTb. [7T41bf72
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I/IXHpOCKHI/II/IHaOCI/IKOOP,Z[I/IHaT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

9 I'paduueckoe onucanme paBHOMEPHOTO
NPSIMOJIMHEHHOTO IBHXKCHUS
10 Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Penrenue 3amau
HepaBnomepnoe nBrxenune. MrooBeHHas
11 ckopoctb. Yckopenue. [IpsmonuneitHOe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM
12 I'paduyeckoe onucanue npIMOIUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
CBoOoHOE MmajieHne. Y CKOpeHue CBOOOIHOTO http://school-
13 naJieHusi. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, collection.edu.ruhttps://m.edsoo.ru
YCKOPEHUS OT BPEMECHH U UX TPaPuKu [7T41bf72
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPY>KHOCTH. YTJIOBasi U JTMHEHHAsI CKOPOCTb. M‘M
15 collection.edu.ruhttps://m.edsoo.ru
Ilepuon n wacrora. LleHTpOoCcTpeMHUTENBHOE U 1741bF72
MOJIHOCYCKOPEHHUE
16 = KonrtpomnpHas pabora no teme "Knnemarnka"
IIepsbiit 3akoH Hprorona. Hepunansubie http://school-
17 cuctemsl orcuéra. [[puHIUIT OTHOCUTEIIBHOCTH collection.edu.ruhttps://m.edsoo.ru
Tanunes. HenHepruanbHble CHCTEMBI OTCYETA [7f41bf72
18 Cuna. PaBHozeicTByromas cuna. Bropoit
3akoH HproToHa. Macca
19 Bzaumopeinictue ten. Tperuit 3akoH HeroTrona hito://school-

collection.edu.ruhttps://m.edsoo0.ru
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[IpuHnun cynepnosunuu cui. Pemenue 3anay

[7141bf72

20 Ha NpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU Macchl
Cuna TSKeCTH U yCKOpEeHUE CBOOOHOTO http://fcior.edu.ru
22 mageHUs https://m.edsoo.ru/7f41bf72
JIBr>xeHre HeOECHBIX Tel U MX MCKYCCTBEHHBIX
23  cnyrtHuKoB. IlepBas kocMHuyecKasi CKOPOCTb.
3akonsl Kenepa
http://fcior.edu.ru
24 Cuna ynpyrocru. 3akon I'yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupona v BUIBI CUIT TPEHHUS.
25  JIBWKeHHE B *KMJIKOCTH U ra3e ¢ yu€ToM CHJIbI
COINPOTHBIIEHUS CPEJIBI
26 Jasnenue. I'mapocratnueckoe napnenue. Cuia
Apxumena
97 AoOcomoTHO TBepoe Teno. [loctynarensHoe u
BpalllaTelIbHOE JABM)KEHNE TBEPIOTO Teja
98 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Tneqocuitb
CroxeHue cuil, NPUJIOKEHHBIX K TBEPAOMY http://school-
29  Teny. LleHTp TsKECTH Tena. Y CIOBUS collection.edu.ruhttps://m.edsoo.ru
PaBHOBECHs TBEPIOTO Teja. BuabipaBHOBECHS [7f41bf72
30  Pemenunesamau
31 KonTtponbHas padora no Teme "/luHamuka.

Crarukarsepaororena”



https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HNMnynbec MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cucTemsl

32 MaTepuaIbHbIX TOYeK. Teopema o
JBUKEHUHIIEHTpaMace
NmMrtynbe cHITbl 1 UI3MEHEHHE UMITYJIbCA Tela.

33 3axoH coxpaHEHHs UMIYJbca. PeakTuBHOE
JBUKCHHE
MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH. http://school-

34 IlpencraBieHue 0 COXpaHEHUH MOMEHTA collection.edu.ruhttps://m.edsoo.ru
UMITYJIbCA B IICHTPAIBHBIX MOJISIX [7f41bf72

35 | Pemenuesanau
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM http://school-

36  mepememenuu. I'padudeckoe npeacraBicHue collection.edu.ruhttps://m.edsoo.ru
paboThI CUITBL. MOIIHOCTD CHJIBI [7t41bf72
Kunerndeckas sueprus. Teopema 06 http://school-

37  W3MEHEHWW KWHETHUYECKOW YHEPTHH collection.edu.ruhttps://m.edsoo.ru
MaTepHaIbHOU TOYKH [7f41bf72
ITorenuanpHBIE U HEMMOTECHIIMAILHBIE CHIIBI. http://school-

38  IloreHnuanbHAsi SHEPTHUS. collection.edu.ruhttps://m.edsoo.ru
BropaskocMUUeCKasCKOPOCTh [7f41bf72
TpeTbsa kocMudeckas ckopocTb. CBsi3b pabOThI

g | HCTIOTEHIHMANBHEIX CHIl C M3MEHEHHEM
MEXaHUYECKON SHEPTUN CUCTEMBI TeTl.
3aKOHCOXpaHECHUIMEX aHHICCKOMIHEPTUN
VYipyrue u Heynpyrue CTOJIKHOBEHHUS. http://school-

40  VYpaBuenue bepHymu s uaeanbHON collection.edu.ruhttps://m.edsoo.ru
JKUJTKOCTH [7f41bf72

41  KonTtponbHas paboTa 1o teme "3aKoHbI
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COXpaHEHHUs B MEXaHHKe"

Pa3BuTHe npencraBieHui 0 IpUPOJE TEIIOTHI.

http://school-

42 = Ocnosusle nonoxenust MKT. uddyszus. collection.edu.ruhttps://m.edsoo.ru
BpoyHoBCcKoe nBHKEHUE [7t41bf72
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43 Ten. Xapaktep ABMKEHUS U B3aUMOJCHCTBUS
YacTHUI[ BEUIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB). m‘m
44 Komraectsoenectsa, [TocTOAHHASABOrALPO collection.edu.ruhttps://m.edsoo.ru
[Tf41bf72
45 Temneparypa. Temnosoe paBHoBecue. [lkana
Lenbcus
46 = Pemenuesamau
47 Uneanpusliiras. 'a30Bble3aKOHBI
- http://school-
48 g:;ii;?;ﬁz}meﬂeeBa_KﬂaHerOHa' collection.edu.ruhttps://m.edsoo.ru
[Tf41bf72
49  AGcomoTHasTemneparypa. 3akoH/lanpToHa
50 H3onponeccel B naeanbHOM rase ¢ http://fcior.edu.ru
MMOCTOSTHHBIM KOJIMYECTBOM BeIIeCTBa https://m.edsoo.ru/7f41bf72
51 I'paduueckoe npescTaBIeHHE N30TPOLIECCOB:
U30TepMa, U30X0pa, n300apa
52 = OcnHoBHoeypaBHenue MKT
53 | Pemenunesamau
CBs13b a0COTIOTHOI TeMmepaTypbl
54 | TEPMOIMHaMHYECKOH CHCTEMEI CO CpeaHel

KHHETHISCKOU SHEpPT nen NMOCTYHATCIBbHOT'O
TCIIJIOBOT'O ABUXKCHUA eé HaCTHI]
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https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

http://fcior.edu.ru

= teme "OcHoBel MKT" https://m.edsoo.ru/7f41bf72
56  KonrtponbsHas padora mo treme "OcnoBet MKT"
TepMoauHaMmuyeckasi cuctema. 3ajianue
BHemHuX ycioBuil 1yt TJL cuctembl. BHemnue
57 u BHyTpeHHHe napamerpsl. [Tapamerprr T/] http://fcior.edu.ru
CHUCTEMBI KaK CpeIHUE 3HAUCHUS BEJIMYMH, https://m.edsoo.ru/7f41bf72
OMUCHIBAIOIIUX €€ HA MUKPOCKOTTMYECKOM
YpOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
58  CamomnpousBosbHas penakcanus TJ] cucteMbl
K TEIJIOBOMY PaBHOBECHIO
59 Mopaens nieaibHOro ra3a B TepMOJIMHAMUKE. http://fcior.edu.ru
YV ClIOBUATIPUMEHUMOCTUAITOUMOIETTU https://m.edsoo.ru/7f41bf72
YpasHenue Menneneesa-Knaneiipona u m‘m
60 . collection.edu.ruhttps://m.edsoo.ru
BBIPKEHHE JIJIS1 BHYTPEHHEH SHEPTUU 17§41bf72
Bripaxkenue 111 BHyTpEHHEN SHEPTUHU http://school-
61  0AHOATOMHOTIO HMJEATBHOTO Tasa. collection.edu.ruhttps://m.edsoo.ru
KBasucTaTHuecKue U HeCTATUYECKUETIPOLIECCHI [7f41bf72
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62  Beruucienue paboTsl o rpaduKy mporecca Ha
pV-nuarpamme
Temonepeaada Kak crnoco0 N3MEHEHUs
63  BHyrpenHne# sHepruu T]l cucremsr 6e3
COBepIIeHHS pabOThI
64  KonBekius, TEIIONPOBOIHOCTD, U3TyYCHHE
65  KomnuecTBo TeruoThl. TemmoéMKOCTh Tena. hitp://school-

collection.edu.ruhttps://m.edsoo.ru
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VenbHas U MOJISIpHAs TETIIOEMKOCTH
BellecTBa. Y AeNbHAATEIIOTaCTOPAHUATOILUINBA

[7141bf72

Pacuér konuyecTBa TEIUIOTHI IIPU

66
Terionepeaye
67 [Tonsitue 06 amnabaTHOM mporecce. [1epBrrii
3aKOH TEPMOJIUHAMUKHI
68 KonudecTBo TemnoTel u paboTa Kak MepbI
U3MEHeHUs BHyTpeHHeil snepruu T/[ cuctemsl
BTopoii 3aKOH TEpMOJIMHAMUKY IS http://school-
69  paBHOBECHBIX U HEPABHOBECHBIX MTPOIECCOB. collection.edu.ruhttps://m.edsoo.ru
HeobpaTruMOoCThITPUPOTHBIXITPOIIECCOB [7f41bf72
70 [Tpunimune! aeicTBus TenaoBbix MamuH. KITJ
71 Makcumansnoe 3nauenue KIT/I. [lukn Kapuo
712 Pemenunesanau
DKOJOTHYECKHE aCTICKTHI NCITOIb30BaHUS
73  TCHIOBBLIX JIBUTATEICH.
TennoBoe3arpsa3HEHUEOKPYKaIOIIEUCPEIbI
74 Pemennesamaq
75 O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110 http://fcior.edu.ru
teMe "Tepmoaunamuka. TemnoBpiemamab" https://m.edsoo.ru/7f41bf72
76 KonTponbHas pabora no teme
"Tepmonunamuka. TennoBbieMallInHb!"
[TapooGpa3oBanue u koHaeHcanus. Vcnapenue
77 W KUIIEHME.
VY nenpHasTEII0TamapooOpa3oBaHUs
Hacpliennbie 1 HEHACHILEHHBIE MTAPBI. http://school-
78  KauecTBeHHas 3aBUCHMOCTbD IIJIOTHOCTH U collection.edu.ruhttps://m.edsoo.ru

JaBJICHUS HACBINICHHOTO Iapa OT

[7f41bf72
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TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIILEHHOI'O Tapa.
3aBUCUMOCTHTEMIIEPATYPHIKUIICHUSOTJABIECHU
1 B )KUJKOCTU

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

7 OTHOCUTEJIbHAs BIAXKHOCTh
80 Pemenuesamau
N http://school-
81 Tacpaoe rexo. KpHCTaHjI HICCKIC 1 AMOpHbIe collection.edu.ruhttps://m.edsoo.ru
Tena. AHU30TPONUSACBOMCTBKPUCTAIIOB 17541072
82 [InaBrnenue u kpuctauMzanus. Y genbHas
TeruioTa muasneHus. Cyonumanus
Hedopmaruu TBEpIOTO TeNa. PacTskeHue u
83 cxartue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TemnioBoe paciipeHue XKuAKOCTeH U TBEPIBIX
84  Tem. AHrapMOHH3M TEIIOBBIX KOJIeOaHUI
YacTHII BELIECTBA
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX
nepexonax
86  YpaBHeHuereniaoBorodaisaHnca
87  Pemenuesamau
[ToBepxHOCTHOE HaTsKeHue. KanwsapHsie http://school-
88 ABJIeHUA. /aBieHne o UCKpUBIEHHON collection.edu.ruhttps://m.edsoo.ru
MOBEPXHOCTHIO XkuakoctH. Popmyrallamiaca [7f41bf72
O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
89  Tteme "ArperaTHble COCTOSIHHS BEIIECTBA.

®da3zoBpleniepexoab!”



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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KonTtponbHast padbora no Teme "Arperarssie

0 cocTosiHus BelecTBa. @azoBplenepexoibl”
OnexTpu3anus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna http://fcior.edu.ru
ANEKTPUYECKUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/7f41bf72
JUAICKTPUKU U TTOJTYIPOBOTHUKHI

92 DJIeMEHTapHbIN AIEKTPUUECKUN 3apsil. 3aKOH
COXpaHEHHUsI FJIEKTPUUYECKOTO 3apsiia

03 BzaumoneiictBue 3apsinoB. Toueunsie 3apsbl.
3axoH Kynona

94  Pemenuesamau

95 Onekrpuueckoe nojie. Ero aeilictBue Ha
JIEKTPUUYECKUE 3aPSIIbI
Hanpsok€HHOCTB 37€KTPUUECKOT0 TOJIS.

9% [TpoOusIii 3apsia. JInHuM HanpsXKEHHOCTH
3NEKTpUYECKOro nosst. OqHOpOIHOE
JNEKTPUUYECKOE T10JIE

97 [ToTeHuManbHOCTD ANEKTPOCTATUYECKOTO TOJISL.
Pa3HOCTh MOTEHIIMAIIOB U HATIPSIKEHUE
[loTenuuanpHas 3Heprus 3apsaa B

98  snexTpocTaTHYECKOM TOJIE.
[ToTeHnnamdIeKTPOCTaTUIECKOTOTIOIS

99 CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTHU
MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO TOJIS

10 .

0 [IpuHUIMNICYNEPHO3ULIUUAINIEKTPUUECKUXITONIEH

10

Pemennesagau



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

10

[Tone Toueunoro 3apsaa. [loae paBHOMEpHO
3apsHKEHHOM chephl

[Toste paBHOMEPHO 3apsHKEHHOTO IO 00BbEMY

10 I . http://fcior.edu.ru
mrapa. Ilojie paBHOMEPHO 3apsHKEHHOMN

3 P f) P p https://m.edsoo.ru/7f41bf72
0OECKOHEYHOH IIOCKOCTH

10  IIpoBOJHHKH B AIEKTPOCTATUYECKOM IT0JIE.

4 YcnoBue paBHOBECHS 3apsI0B

10  JIupnieKTpUKH U MOTYNPOBOJHUKY B

5 3JICKTPOCTATHYECKOM I10JIe

10 Konnencarop. D1eKTpo€MKOCTh

6 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

10

. [TapameapHOECOCIMHEHUEKOHICHCATOPOB

10

3 [TocnenoBarenbHOCCOETMHEHUEKOHIEHCATOPOB

10

9 DHeprus3apssKeHHOTOKOHICHCaTopa

11

0 Pemmenuesanau

11 JBrKeHue 3apsyKeHHOW YacTHIbI B

1 OJIHOPOJHOM DJIEKTPUIECKOM TIOJIe

11

5 Pemennesagau

11 O00011IeHNE U CUCTEMATU3AIMS 3HAHUIH 110

3 TeMe "DnekTpuyeckoe nosue"

11 = KonrtposnbHas pabora 1o reme

4 "DnexkTpuueckoe mnoie"



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

Cuia Toka. [locTosHHBIH TOK. Y CIIOBUA

él CYLIECTBOBaHUS IOCTOSIHHOTO IEKTPHUECKOTO
TOKa
11
6 Wcrounuku toka. Hanpsxenue u 9/1C
11 3akon OMa 1 y4acTKa HeTH.
7 DIEeKTpUYECKOECONPOTUBIICHHUE
1 3aBUCUMOCTb COIPOTUBIIEHUS OJTHOPOJHOTIO
3 IPOBOJHUKA OT €r0 JAJIUHBI U IUIOIIAH
HONIEPEYHOI0 CEYCHUs
11  VYpaenbHOE COMPOTHUBIICHUE BEIIECTBA.
9 Pemenne 3amau
12 = IlocnenosarenbHoOe, HapaielIbHOE,
0 CMEIIaHHOE COeTMHEHHE IPOBOTHIKOB
12 = Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX LIENEH.
1 [TpaBuna Kupxroga
12
5 Pemennesanau
12 = Pabota snekTpuueckoro Toka. 3akoH Jxoyms
3 —Jlenna
12
4 Pemennesanau
12 = MoIMmHOCTH AIeKTpHYECKOTro ToKa. TerroBas http://fcior.edu.ru
5 MOIIIHOCTD, BBIJENIsSIEMAsi HA PE3UCTOPE https://m.edsoo.ru/7f41bf72
12
5 Pemennesanau
12 3JAC u BHyTpeHHEE CONPOTUBIICHHE http://experiment.edu.ru
7 UCTOYHHKA TOKA



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000

12

3akon OMa 11 TOJTHOM (3aMKHYTOM)
ANEKTPUUECKON TeTTH

3aKOHLI(I)ap AACAMIIADJICKTPOIN3a

12
9 Pemennesamau
13 _
0 MoOIIIHOCTBUCTOYHHUKATOKA http://experiment.edu.ru
13
1 KopoTtkoe3zambikanne
13
) Konnencarop B 11enu NoCTOSSHHOTO TOKa
13
3 Pemenuneszanau
13  Pemenue 3amay 1o teMe "TloCTOAHHBII
4 ANEKTPUIECKUH TOK"
13  Pemenue 3amay 1o teMe "I10CTOSAHHBIN
5 AIIEKTpUYECKUH TOK"
13 Pemenue 3amau nmo teme "IlocTOSTHHBII
6 JNEKTPUYECKUH TOK"
13 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 http://fcior.edu.ru
p
7 teMme "[1oCTOsSHHBIN 21eKTpuuecKuii ToK" https://m.edsoo.ru/7f41bf72
13 = KonrtponbHas pabdora no treme "IlocTosHHBIN
8 ANEKTPUUECKUI TOK"
13 DneKTpuuecKas MPOBOAUMOCTh Pa3IUIHBIX
9 BEIECTB. DIEKTPUIECKHI TOK B METaJIJIax.
CBepxInpoBOAUMOCTh
DIIeKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax .
14 http://fcior.edu.ru
ANEKTPOJIUTOB.
0 https://m.edsoo.ru/7f41bf72



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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14

DneKTpuueckuil Tok B razax. [lnazma

TOPU30HTAJIBHO"

14 Dnextpuyeckuil TOk B Bakyyme. BakyymHbie
2 npudopHI
14 .
3 ONEKTPUYECKUNHTOK B MOTYIPOBOJIHUKAX
14
4 [MomynpoBOAHUKOBBIETTPUOOPHI
®uznyeckuil npakTukyM no teme "M3mepenue http://experiment.edu.ru
CUJIBI TOKA U HAIIPSDKEHUS B LIEMH MIOCTOSIHHOTO
14 | TOkaIpH NOMOLIM HATOTOBBIX M U(PPOBBIX
5 U3MEPUTENIbHBIX TPUOOPOB" MK "3HAKOMCTBO
¢ udpoBoit 1aboparopueii mo pusuke.
[TpumepbI3MepeHUsAPU3NUECKUXBETUUUHIIPU
MOMOUIMKOMIIbIOTEPHBIXJaTYNKOB"
14 ®uznyeckuil npakTukym 1o teme "M3ydyenue http://experiment.edu.ru
6 HEPAaBHOMEPHOT'O JABM)KEHHUS C 1IEJIbIO
OIpeZieNIEHUsI MTHOBEHHOM ckopocTn"
®uznueckuil npakTukyM o teme "M3mepenue http://experiment.edu.ru
YCKOpPEHUS IPU MPSMOJIMHEITHOM
14  paBHOYCKOPEHHOM JBM>KEHUU IO HAKJIOHHOMN
7 mwiockoctr" miu "HUccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUU"
®usnueckuil NpakTukyM 1o teme "M3mepenue http://experiment.edu.ru
14 yckopenwusi cBOOOTHOTO MaACHUS" UK
8 "N3yuenue nBWKEHUS Tela, OpOIIEHHOTO



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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14

15

15

15

®uznyeckuil npakTukyM 1o teme "M3yduenue
JIBIDKCHHUSI T€JIa TI0 OKPYKHOCTH C ITOCTOSTHHOM
1o MOAyJito ckopocThio" win "HccnenoBanue
3aBUCUMOCTH TIEpHOJIa OOpaIICHHS
KOHHMYECKOT0 MasiTHUKA OT €ro mapameTpoB"

®uznyeckuil npakTukyM 1o teme "M3mepenue
PABHOAEHUCTBYIOLIEH CUIIBI TP IBUKEHUU
Opycka Mo HaKJIOHHOM MIIOCKOCTU" WU
"IIpoBepka runoTe3sl O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHHUS OpYyCKa M0 HAKJIOHHOMH
IUIOCKOCTH Ha 33J]aHHOE PACCTOSHUE OT €ro
macchl"

Ou3nuecKuil MPaKTUKYM 110 TEMe
"HccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MIPY)KUHE U PE3HHOBOM
obpasiie, oT ux nedopmarnuu" wim "Uzydenue
JIBUKCHUSI CHCTEMBI TE€J1, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 610K"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
K03 pULIMEeHTa TPEHUS 110 BETUYUHE YTIIOBOTO
koa¢¢punmenta 3aBucumoctu Frp(N)" nmm
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
kod¢ppunmenToM tpenus" unu "N3ydyenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

15

Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIIETO OCh BpaIlleHUs" WIIH
"KoHCcTpynpoBaHUE KPOHIITEHHOB U pacyéT

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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cu ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPOTO TeJIa, UMEIOIIETO
Iomaab onopsl"

15

15

®uznyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH'" MU
"N3MepeHue CUilbl TATH, CKOPOCTH MOJENN
3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH" WIIH
"CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJa C
uMItysbcoM cuiibl” uinm "MccnenoBanue
COXPaHEHUS UMITYJIbCA MPU YIIPYTOM
B3aumoeicteun" i "M3mepenue

KHHETHUYECKON SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMHUYECKOr0 Ipoliecca (PeKOMEH10BaHO
UCIIOJIb30BaHue UPpoBoi 1abopaTopun)” uim
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

http://experiment.edu.ru

http://experiment.edu.ru

15

®uznyeckuil NpakTukyM 1o teme "M3mepenue
yaenbHoU TernoéMkocTu" unu "VccnenoBanue
mpoliecca OCThIBAaHUS BeIlecTBa" UIN
"UccnenoBanue aaunabaTHOTO mporecca uiu
"N3yueHne B3auMOCBS3U SHEPTUN
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"

http://experiment.edu.ru

15

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEH HCIIapeHUs KUAKOCTEN" UITn
"N3mepeHue yaeabHOM TerI0ThI MJIaBICHUS

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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15

apaa" unu "VM3ydeHne CBOMCTB HACBIILIEHHBIX
napoB" uinn "M3mepenue abCcoIOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa MacChl I1apoB B
nomenieHun".
H3mepennexodpPpuireHTanoBepXHOCTHOTOHAT
SOKEHUS

DuU3NYECKU MPAKTUKYM 10 TEME
"HabmroieHue npeBpaiieHus SHEpruu
3apsHKEHHOTO KOHICHCATOpa B YHEPTHIO
u3iydeHus ceeroauona” unu "M3ydenue
IIPOTEKaHUs TOKA B LIEIH, COJEpIKalLeH
KoHJleHcaTop" win "Pacnipenenenue pasHoCcTU
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COCIMHEHUH
KOHJICHCATOPOB"

http://experiment.edu.ru

15

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanre CMEMIaHHOTO COCTMHCHUS
pe3uctopoB" unu "M3Mepenue yienpHOTo
COINPOTHUBIIEHUS IPOBOJIHUKOB" MK
"UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIuBaHUs"

http://experiment.edu.ru

16

16

Pu3nUecKuil TPAKTUKYM 110 TEME
"Habnronenue annexrponuza” wim "U3mepenne
3apsiia OTHOBAJICHTHOTO MOHA" WIIn
"HccnenoBaHue 3aBUCUMOCTH COTNIPOTUBIIEHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIn
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuoma"

Peseprubriit ypok. O6001eHuE 1

http://experiment.edu.ru
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cucTréMaTu3anusa 3HAHUM 10 TEME

"Kunemaruka"

16 = Pesepsublii ypok. O000IICHHE U

2 crucTemMaTh3alys 3Hanui mo teme "JluHamuka"

16 PesepBHbIil ypok. O0001ICHHE U

3 cucreMaTu3anus 3HaHul no teme "CraTuka
TBEpAOro Tena"

16 PesepBusiit ypok. O60011eHNE U

4 cUcTeMAaTH3aIysI 3HaHUH 110 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

16 Peseprublit ypok. O600mIeHNE U

5 crcTeMaTu3anus 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

16 Peseprublit ypok. O6o0mIeHNE U

6 CHCTEMAaTU3alMs 3HaHUI 110 TEME
"Tepmonunamuka. TeninoBsieMainHb!"

16 PesepBHblit ypok. O0001IeHNE U

7 cucTeMaTu3alus 3HaHui 1o Teme "ArperarHbie
coctosiHus BemiecTBa. Pa3zoBbieniepexoab!"”

16 PesepBHblit ypok. O0001IeHNE U

3 CHCTEMAaTU3alMs 3HAaHUH 110 TeMe
"Onexrpuueckoe nomue"

16 PesepBuslit ypok. O60011eHMEe U

9 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUH TOK"

17 Peseprubrit ypok. O6001eHIE U

0 cHcTeMaTu3anus 3Hanuii mo teme "Toku B

pa3n4HbIX cpeaax”




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

17

16



11 KJIACC

Ne KoumnuectBouyacos
1 Temaypoka Be Komrpomsusre  Mparrmseckn Jaraun3zy JJleKTpOHHBbIen M (ppoBLICOOPa30BA
YyeHHus TeJIbHbIepecypChl
/ ero  padothl epaldoThbl
n
BiaumopeiicTBre MOCTOSTHHBIX

1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmnepa
BexTop MarHuTHON UHAYKIIHH.

5 [IpuHIMn cynepno3unuu 1 http://fcior.edu.ru
MAarHUTHBIX MOJIEH. https://m.edsoo.ru/7f41bf72
JIMHUMMAarHUTHOUMHYKIIUHA

3 MarsuTHO€e noJje NpOBOJHUKA C 1
ToKkoM. OnbITOperena

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJ1YJIb

5 Pemennesanau 1

5 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOJyJib. JIBUKEHHE 3apsSyKEHHON 1 http://fcior.edu.ru
YaCTHUIIbI B OJTHOPOJHOM https://m.edsoo.ru/7f41bf72
MarHuTHOM TIOJIe
Pemenuesanau

9 PaboracunsiJlopenna

10 Pemennesamay



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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MarauTHoe 1oJIe B BEIIECTBE.

11 deppoMarHeTHKy, napa- u
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBa .
12 ¢eppomarnerukos. [IpumeHenne Lol
https://m.edsoo.ru/7f41bf72
(dbeppoMarHeTuKoB
Permrenue 3agad mo reme
13 " "
MarunuTtHoe 1oJe
14 Pemenue 3amad mo reme
"MaruuTtHoe 1oje"
SIBiIeHME DIEKTPOMArHUTHOM http://school-
15 naaykiuu. [Totok BekTopa collection.edu.ruhttps://m.edsoo.ru/7f41
MarHUTHON HHTYKIIUU bf72
16 O1C uaayKIuu
N http://school-
17 f;::OHMeKTpOMaFHHTHOHHHHyKHHH collection.edu.ruhttps://m.edsoo.ru/7f41
panes bf72
18 BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko
19 OJ1C uHAYKINY B ABUKYIAXCS
MIPOBOJHHUKAX
20 Pemrenunesamay
21 [IpaBunoJlenua
NunyktuBHOCTH. Karymka http://school-
22 = WHAYKTUBHOCTH B IETH collection.edu.ruhttps://m.edsoo.ru/7f41
MOCTOSTHHOTO TOKa bf72
93 Asnennecamonnaykiuu. 3/(C

CaMOMHAYKIINN
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24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyIIKU C TOKOM.
BHGKTpOMaFHI/ITHoeHOHC

25

26

27

Pemenueszanau

O0001IeHre U cUCTEMaTU3 AU
3HAHUH 110 TEME
"OnexkrpoaguHamMuka"

KoHntposbHas paboTta mo teme
"OnexkTpoauHaMuka"

28

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonrmueckue KoneOaHus

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

29

30

31

Kunemartnueckoe U TUHAMHUYECKOE
OIIMCAaHME KOJIEOATEIBHBIX
NBIDKCHUHU

3HepreTqucxoe onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KOJIeOaHUH U3 UX
OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

Ammuutyna u ¢azakonedanuit

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KoJIeOaHUH MaTeMaTHYeCKOro
MasiTHUKA.
IleproicBoOOIHBIXKOIEOAHUITIPY
KHUHHOTOMAasATHUKA

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

33

3aTyxatromue KojeOaHusl.



http://school-collection.edu.ru/
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BoinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenuesanau

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHndecKue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH .
KonebaTenbHBIKOHTYD

39

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsia KOHACHCATOpa C
aMIUTUTYION CUITBI TOKA B
KoJe0aTeIbHOM KOHTYpE

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

41

42

43

3aTyxaromue JIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

IIepemeHnHsbIl TOK. Pezucrop u
KOHJIEHCATOP B LIEIHU IIEPEMEHHOTO
TOKa

Karymka HHIyKTUBHOCTHU B LENHU
IIEPEMEHHOI0 TOKa

http://school-
collection.edu.ruhttps://m.edsoo.ru/7f41

bf72

44

3axon OMa 1Jis JIeKTpUYeCcKOon



http://school-collection.edu.ru/
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LCIHU IIEPEMCHHOT'O TOKaA

MOH_IHOCTB IEPEMCHHOT'O TOKA.

http://school-

45 AMIUIUTYAHOE U JEHCTBYIOIIEE collection.edu.ruhttps://m.edsoo.ru/7f41
3HAYEHUE CHUJIBI TOKA M HAMIPSHKCHUS bf72
46 Pe3onaHc B 251eKTpHUECKOUIICTTH
47 Pemenunesanau
NneansHbiif TpanchopmaTop.
[Tpou3BoacTBO, Mepenaya u m‘m
48 . collection.edu.ruhttps://m.edsoo.ru/7f41
OTpeOIICHUE DIIEKTPHUICCKON bf72
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH
MPOU3BOJICTBE AJICKTPOIHEPTUU. http://school-
49  KynbTypa UCIIOJIB30BaHUSA collection.edu.ruhttps://m.edsoo.ru/7f41
3JIEKTPOIHEPTUH B TIOBCEHEBHOM bf72
KU3HHU
50 Pemenunesamau
51 Pemenunesanau
O06001IeHNe U CUCTEMATU3 AT
52 3HAHUM MO TeMe
"JyIeKTpOMarHuTHEIE KosieOanus"
MexaHUYEeCKHUE BOJTHBI.
53  XapakTepUCTUKU MEXaHMYECKHX
BOJIH
54 ColicTBaMeXaHUYCCKUXBOIH
55 3Byk. XapaKkTepUCTHKU3BYKA
WHudpa3Byk u yabTpa3BykK.
56  IllymoBoe 3arpsi3HeHUE

OKpY’Karolllen cpeibl



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
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57

Pemenueszanau

58

59

DNEeKTPOMarHUTHbIE BOJIHBI.
N3nydeHue 371eKTpOMarHuTHBIX
BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMArduTHBIX BOJIH

60

[IIxana 3;1€eKTpPOMarHUTHBIX BOJIH.
[IpumeHeHne MEeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

61

HpI/IHIII/IHBI paI[I/IOCBSIBI/I u
TeJIEBUICHMA. Pagromokamnus.
DNeKTpOMarHuTHOE3arps3HEHUEOK
pyKarouieicpes

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

62

63

KonTponbhas padbota no teme
"Konebanus u BoIHBI"

Caer. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

65

66

Otpaxenue ceera. [lnockoe
3epkao. Cdepuueckoe 3epkaio

[Ipenomiienue cBeta. AGCOMIOTHBII
Y OTHOCHUTEJIBHBIN [TOKA3aTeNb
MIPEIOMJICHUS.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHBIAYTOIOIIHOTOBHYTPEH
HEroOTpaXeHHs

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72

http://fcior.edu.ru

https://m.edsoo.ru/7f41bf72
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Pemenue 3agau Ha npuMeHEeHUE

67 3aKOHOB OTPaXCHUS U
MIPEJIOMIICHUS CBETa
Xon nydeit B npusMe. lucniepeust .
68  cBera. CoxHBIN cocTaB 0€10ro Lol
https://m.edsoo.ru/7f41bf72
ceera. LBer
69 JIun3zpl. @OoKyCcHOE PacCTOSIHUE U
OIITUYECKasi CHJIa JIMH3BI
[Toctpoenue n3odpaxeHuii B
70 = 1MH3aX ¥ UX CHCTEMax.
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune
71 = u300pakeHUM, MOTydaeMbIX C
MTOMOIIBIO JIMH3
72 I'mazkakonTuueckascuctema
Pewmenne 3anau. IIpenenst
73 = TPUMEHUMOCTH F€OMETPHYECKOM
ONITHUKH
74 CKopocCTh CBETA U METO/IbI €€ http://fcior.edu.ru
U3MEpPEHHUs https://m.edso0.ru/7f41bf72
75 Hucnepcusiceera
76 =~ Wutepdepenuuscpera
KorepeHTHbIE HCTOUHUKH. Y CIIOBHS _
77 HAOJTIOIEHNST MAKCUMYMOB U hitp://icior.edu.iy
https://m.edsoo.ru/7f41bf72
MHUHHUMYMOB
78 Pemenunesamau
79 | IlpumeHeHueuHTephepeHINN
80  JIudpakumsicera



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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JudpakiuonHas pemeTka.

http://fcior.edu.ru

81 YcoBHE HAOMONCHHS IIABHEIX https://m.edsoo.ru/7f41bf72
MaKCHMYMOB
82 Pemenuesanau
83 [TonepedHOCTh CBETOBBIX BOJIH. http://fcior.edu.ru
[Tonspuzanus cBera https://m.edsoo.ru/7f41bf72
84 Pemenuesanau
85 CBeTOBBICABIICHUS B IPUPOJE
86 O06o01IeHre U cHCTeMaTH3aIs
3HaHui no reme "OnTuka"
87 KonTponbhas padota no teme
«OnTuka»
['panuIel TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI
AJEKTPOIUHAMUKHU U TIPUHITUTT
OTHOCUTEITLHOCTH
89 [TocTynareicnenuanbHOUTEOPUNOTH
OCHUTEJIbHOCTHU
[IpocTpaHCcTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenua. YcnoBue NIpUYUHHOCTH. M‘M
90 collection.edu.ruhttps://m.edsoo.ru/7f41
OTHOCUTENBHOCTD
bf72
OJIHOBPEMEHHOCTH. 3aMe/1JIEHHE
BPEMEHHU U COKpAIICHUE JTUHBI
01 DHeprus U UMITYJbC
PENSATUBUCTCKOM YaCTHUIIBI
92 CBs13b Macchl € 3HEpruen u

HMITYJIbCOM PEISTUBUCTCKOU
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https://m.edsoo.ru/7f41bf72
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Y4aCcTULIBI. DHEPTUAIIOKOS

93 PaBHOBECHOETETIIOBOEH3ITYUCHHIE
94 = 3akoncmemeHusBuna
I'unoreza M. I1nanka o kBaHTax.
95
DOTOHBI
96 DHeprusi U UMIyJIbcpoToHa
®otordpdext. Onbiter A. T
97
CroneroBa. 3akoHbipoToddpexTa
VYpaBHeHue DitHIITeHA 151 http://school-
98 dororddekra. "Kpacnas rpanumna" collection.edu.ruhttps://m.edsoo.ru/7f41
dorordpdekra bf72
99 Jasnenue ceera. Onbitsl [1. H.
JleOeneBa
10 .
0 BoHOBEBIECBOMCTBAYACTHI]
Bomnnsl ne bpoitns. [Innna BOJIHBI
10  ne Bpoiins u pazmepsl obmacTu
1 JIOKAJTU3AIMH JIBIKYIIEHCS
JACTHIIBI
10 .
5 KopnyckynsipHo-BOTHOBON IyaTl3M
10  JIudpaxiussiaeKTpOHOBHAKPUCTAILT
3 ax
10 Cnenuduka n3mMepeHuii B http://school-
4 MukpomMupe. CoOTHOIIEHUS collection.edu.ruhttps://m.edsoo.ru/7f41
Heonpenenéunoctel [ eiizendepra bf72
10

Pemenuerpadguuecknxzanau



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
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10

Pewmennepacu€runix3anay

Konrponbnas padora no remam:

;O "Ocnossl CTO", "KopmnyckyiisspHo-
BOJIHOBOM myanu3m"
OMBITHI 11O UCCIIETOBAHUIO
10 CTPOCHHUS aToMa. M‘M
collection.edu.ruhttps://m.edsoo.ru/7f41
8 [TnanerapHasmonenbaromaPesepdo bf72
paa
;0 [Tocrynareibopa
11 Buasl cniektpoB. CriekTp ypoBHE#
0 SHEPTUM aTOMa BOAOpOAa
11 CrioHTaHHOE U BBIHYKIEHHOE
1 M3JIy4eHHUE CBETA
;1 Jlazep
Hyknonnas Mmogens sigpa htto:/ischool
11 Teitsenbepra-Msanciko. 3apia collection.edu.ruhttps://m.edsoo.ru/7f41
3 MaccoBO€ 4Yucio siapa. M3oTomsl. bf72
PannoakTuBHOCTH -
3aKoH paJIMOaKTUBHOTO pacnaja.
11 CBoiicTBa HOHH3UPYIOIIETO http://school-
4 n3nydyeHus. Binusaue collection.edu.ruhttps://m.edsoo.ru/7f41
PaINOAKTUBHOCTH Ha KUBbIE bf72
opranu3msl. Jlozumerpus
http://school-
1 JHEpIHs CBASH HYKIIOHOB B A/1pe. collection.edu.ruhttps://m.edsoo.ru/7f41
5 Anepubie cunbl. Jlegext Macchb

bf72
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anpa. Slnepusie peakuuu. nepHeie
peaktopsl. [Ipobiaembl
YIPABIIAEMOr0 TEPMOSIEPHOIO
CHUHTE3a.
OKOJIOTM4ECKUEACTIEKTBIPA3BUTHUAS
JNEPHOUIHEPIreTUKU

MeTtobl perucTpanyy u

HUCCIICAOBAHUA 3JICMCHTAPHBIX
qaCTHull. (DYH,Z[aMeHTaJ'IBHBIC

http://school-

111 saanmonelicraia. bapuoks, collection.edu.ruhttps://m.edsoo.ru/7f41
6 ME30HBI U JICTITOHBI. bf72
[IpencraBnenue o
CrangaprHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEba/IPOHOB
dusuka 3a npenenamu
11 Crannaptaoit monenu. Témuas http://school-
7 Marepus U TEMHas SHEPTHUs. collection.edu.ruhttps://m.edsoo.ru/7f41
EnnHcTBO(U3MYECKONKAPTUHBIMUD bf72
a
11 Oranel pa3BUTUS aCTPOHOMUMU.
8 3Ha4YeHne aCTPOHOMHUU
[TpruMeHUMOCTh 3aKOHOB (PU3UKHU
11 Ui 00BSICHEHUS TIPUPO/IBI http://school-
9 KOCMUYECKUX OOBEKTOB. collection.edu.ruhttps://m.edsoo.ru/7f41
MeToap1acTpOHOMUYECKUXUCCIIENO0 bf72
BaHUU
12 CoBpeMEHHBIE ONITUYECKUE
0 TEJIECKOIIBI, PaANOTENECKOIIBI,

BHCaTMOC(I)CpHaSI ACTPOHOMMUA
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Bun 38é3nnoro neba. Co3sesnus,

12 SIPKUE 3BE3/bl, IIJIAHETHI, UX
BHUJIUMOE JIBUKEHUE
12 Conneunas cucrema. CosHie. http://school-
5 ConHeyHas aKTUBHOCTb. MICTOUHMK collection.edu.ruhttps://m.edsoo.ru/7f41
sHepruu CoJiHIA U 3BE3]T bf72
3BE311bl, UX OCHOBHBIE
12 xapakrepuctuku. J[narpamma
3 "creKTpalIbHbIN Ki1acc —
CBETUMOCTB"
12 3BEe3/1bITTIABHOUIIOCIEA0BATEIBHOCT
4 u
Bnytpennee crpoenue 3BE31.
12 CoBpeMeHHbIE IPEICTABICHUS O http://school-
5 MIPOUCXO0XKIAECHUU U IBOJIIOLUU collection.edu.ruhttps://m.edsoo.ru/7f41
CoutHIla u 3BE3]1. bf72
OTanblKU3HU3BE3
12 Muneunsiii I1yte — Hamma
6 lNanaktuka. THUIbI ranakTUK.
UYEpHble AbIPHI B spax rajJakTHK
Bcenennas. Paciumpenne
12 Bcenennoii. 3akon Xa66mna. Teopus
7 bonpmioro B3peiBa. Pennkrosoe
U3IIy4eHUE
12 MacmrabHasictpykrypaBceneHHo.
8 MeraranakTika
12 HepeménnslenpoOiaeMblacTpOHOMHU

u
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13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O I10JIS
MMOCTOSIHHBIX MarHUTOB' MJIH
"UccaenoBanue CBOMCTB
(dheppoMaraeTukoB" MU
"UccnenoBanue qJEHCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"U3mepenue cuibl Amrepa" uiu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
Amriepa oT cuibl ToKa" WiH
"OnpeneneHne MarHUTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

http://experiment.edu.ru

http://experiment.edu.ru

13

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne HHIYKIIHI
BUXPEBOI'0 MarHUTHOTO NoJisA"

http://experiment.edu.ru

13

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
camomuaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa"

http://experiment.edu.ru

13

Pu3nYECKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJe0aHuN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

http://experiment.edu.ru
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13

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHmue YHEPTUHU B
NPY>KUHHOM MasiTHUKeE"

http://experiment.edu.ru

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKY ¥ pe3ucTop" Wiu
"UccnenoBanue pabOThI
HCTOYHHKOB CBETa B IIENIH
[IEPEMEHHOT0 TOKa"

du3nuecKuil MPakTUKYM 110 TeMe

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

http://experiment.edu.ru

http://experiment.edu.ru

13

13

14

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatens
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha IPUMEpEe KUTKUX
nuH3)" wnm "U3mepenue
(hOKYCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

Du3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru
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uHTEp(EPEHITNHN U MOJIIPU3ALUN
ceera"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHIL
(o ¢ororpadusim TpeKos
3apsDKEHHBIX YaCTUL B MArHUTHOM
nose)"

http://experiment.edu.ru

14

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoi [nanka
Ha OCHOBE HCCIIE0BAHUS
dhoToaddekra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIUO]I OT HaIpsKeHUs"

http://experiment.edu.ru

14

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
Pa3peKEHHOT0 aTOMapHOI 0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

http://experiment.edu.ru

14

14

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanue painoakTHBHOTO
(oHa ¢ UCIOIB30BaHUEM
nosumerpa" ninu "N3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
ATIOMUHUEM"

Pu3nYECKUil IPAKTUKYM IO TEME
"Habmronenus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX

http://experiment.edu.ru

http://experiment.edu.ru
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MPUJIOKEHUN [T ONIPEACIICHUS
MOJIO)KEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOTo MOTyIIapust
U ApKue 3BE3bI" WIN
"HabOmonenus B Teneckorn JIyHbI,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIIeHuI"

O00011IeHIE U CUCTEMATU3AIUS
3HaHUU. Poiib GU3HKH 1

14 ACTPOHOMHUHU B SKOHOMHUYECKOIA,

6 TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeJioBeKa
O000I11IeHIE U CUCTEMATHU3AIUS

14 3HaHUU. Posib u MecTo pu3nku u

7 ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa
O06o011eHne U cucTeMaTu3aIus
3HaHuil. Pone ¢pusndeckoit Teopun
B (hopMHpOBaHUHU NPEACTABICHUM O

14 (bu3nuecKoil KapTUHE MUpPaA, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIPEJCTAaBICHUNA O IPUPOJIE

14 O0001IeHre B CUCTEMaTH3 AU

9 3HaHui 1o TeMe "Kunemarnka"

15  OOGoOuieHne U cucTeMaTH3aIH




3ganui mo reme "Kunemaruka"

15 O0001IeHre U cUCcTeEMaTU3aUs

1 3HaHui no reme "J[uHamuka"

15 O0001IeHrEe U cUCTEMaTU3 AU

5 3HaHui 1Mo TeMe "CraTtuka
TBEpAoro temna"

15 O00011IeHNE U CHCTEMATH3ALINS

3 3HaHWH 110 TeMe ""3aKOHBI
COXpaHEHUS B MeXaHUKe"
O00011IeHrE U CHCTEMATH3ALIHS

15 3HaHui 1Mo TeMe "OCHOBEI

4 MOJICKYJISIPHO-KUHETHYECKOH
Teopun"

15 O00011IeHrE U CHCTEMATH3ALIHS

5 3HaHui o treme "TepMoauHaMuKa.
TennoBrieMainib"
O0o001IeHNEe U CHCTEMATH3ALIHS

15  3Hanwmii no Teme "ArperatHsie

6 COCTOSIHUSI BEIECTBA.
dazoBblenepexobl”

15 O0o001IeHNEe U CHCTEMATH3aLIHS

7 3HaHUM MO TeMe "DIEeKTpUYEcKoe
moie"

15 O0o001IeHNEe U CHCTEMATH3aLINS

8 3HaHui 1Mo TeMe "IlocToAHHBIN
ANEKTpUYECKUI TOK"

15 O0001IeHe B CUCTEMATH3 AU

3HaHui 1Mo treMe "Toku B




pasauyHbIX cpenax”

16

16

O0001IeHre U cUCcTeEMaTU3aUs

3HaHW# 1o teMe "MarautHoe mnoJe'

PesepBubIil ypok. O60011cHIE 1
cHCTEMAaTHU3aIis 3HaHUH 10 TEME
"DnekTpoMarHuTHas UHAYKIUs"

16

PesepBHeIit ypok. O000IICHHE 1
cUCTEMATH3AalNs 3HAHUN 110 TEME
"Mexannyeckue Konedanus"

16

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHbIE KoJieOaHus'

'

16

16

16

PesepBHrlit ypok. O60011eH1Ee 1
cUcTeMaTu3als 3HaHUH 110 TEME
"MexaHUYEeCKHE U
3JIEKTPOMAarHUTHHIE BOJTHBI"

PesepBHelIit ypok. O600111eHNE 1
cHCTEMaTHU3allus 3HAHHI 110 TeMe
"OnTuka"

PesepBHelIit ypok. O60011IeHNE 1

CHUCTEMATHU3AIN 3HAHUH I10 TEME
"OcuoBsl CTO"

16

PeseprubIil ypok. O60061eHIE 1
CHUCTEMAaTH3alysl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM
ayanuzm"

16

PeseprubIil ypok. O60061eHIE 1
cCucreMaru3anuda 3HAHUI 10 TEME




"®u3uka aroma"

PesepBHbIil ypok. O60011IeHIE 1

16 cucreMarmn3anuia 3HAHUM 110 TEME

9 "du3uKa aTOMHOTO s1/Ipa U
3J€MEHTapHbIX YacTull"

17 PesepBHbIil ypok. O60011IeHIE 1

0 CHCTEMaTHU3alUs 3HAHHUH 110 TeMe

"OnemMeHThI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e ®usumka (B 2 yactax), 10 knacc/ FreHgeHwTenH /1.3., bynatosa A.A., KopHunbes U.H., KowknHa A.B.;
nog pepakumen Opnosa B. A., O6LLecTBO C OrpaHMYeHHOM OTBeTCTBEHHOCTbIO « BMHOM. /labopaTopusn
3HaHUI»; AKLMOHepHoe obuwecTBo «M3matensbcTBo «lpocBelleHne»

e ®usumka (B 2 yactax), 11 knacc/ FreHgeHwTenH /1.3., bynatosa A.A., KopHunbes W.H., KowknHa A.B.;
noa pegakument Opnosa B.A., ObLiecTBo € orpaHMYeHHOM oTBeTCTBEHHOCTLIO «BMHOM. /labopaTtopusn

3HaHUM»; AKUMOHepHoe obulecTBo «M3aatenbcTBo «lpocseleHne»

METOANYECKHUE MATEPHUAJIBI 1JISd YYUTEJIA-.

®usuka (8 2 yactax), 10 knacc/ NrenpeHwTennH /1.3., bynatosa A.A., KopHunbes WU.H., KowknHa A.B.;
nog pepakumein Opnosa B. A., O6LLecTBO C OrpaHMYeHHOM oTBeTCTBEHHOCTbIO « BUHOM. JlabopaTopuma
3HaHWU»; AKuMoHepHoe obuecTBo «M3aaTenbcTBO «lpocseleHne»

e dusnka (B 2 vactax), 11 knacc/ FeHaeHwTenH /1.3., BynaTtosa A.A., KopHunbes U.H., KowknHa A.B.;
noa pepakumen Opnosa B.A., ObLecTBO € orpaHMYeHHON OTBETCTBEHHOCTbIO «BMHOM. JTabopaTtopus
3HaHW»; AKUMOHepHoe obLecTBo «M3aaTenbcTBo «MpocBeLLeHme»

dusmka. 10 knacc. MeToanyeckoe Nocobme C yKasaHUAMM K peLleHnIO 3a4a4 NoBbIeHHOW TpyaHocTu / J1. 2.

FeHaeHwTenH, A. A. BynatoBa, A. B. KolwkuHa, W. H. KopHunbes ®usmka. 10 knacc. TeTpaab ans

nabopaTopHbIx paboT / FeHaeHWwTelH J1.3. / bynaTtoBa A.A. / KopHunbeB W.H. / KowknHa A.B.: TuTyn 1

aHHOTauus, orfaeneHune, Npeauciosue, pabotsl 1 1 2.

du3uka. 10 knacc. CaMoCToATENbHbIE M KOHTPOJbHbIE paboThl / J1. . MeHaeHwTenH, J1.A. Kupmk

®usnka. 11 knacc (B 2 yactsx). YuebHnuk. Y. 1. / J1. 3. NeHaeHwTelH, A. A. bynatosa, W. H. KopHunbes, A.

B. KowkuHa; noa pea. B. A. Opnosa: TUTyS 1 aHHOTauus, ornaenedve, npeaucinosune. ®uanka. 11 knacc (B

2 yacTsix). YuebHuk. Y. 2. / J1. 2. FeHpeHwTelH, A. A. BynatoBa, . H. KopHunbes, A. B. KowkurHa; noa pea.

B. A. OpnoBa: T1Ty/ 1 aHHOTauus, ornas/eHve, rnasa 4.

du3mka. 11 knacc. MeToanyeckoe Nocobmue C yKasaHUsaMU K peLleHuIo 3a4ay NoBbIleHHOW TpyaHocTu / J1. 3.

FeHgeHwTenH, A. A. BynaToBa, A. B. KowkunHa, U. H. KopHunbes ®uanka. 11 knacc. TeTpaab ansi
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nabopaTtopHbIx pabot / FeHaeHwTeinH J1.3. / bynatosa A.A. / KopHunbes W.H. / KowkuHa A.B.: Uty 1

aHHOTaUMs, ornaenexHve, npeanciosme, pabotbl 1 n 2.

dusmka. 11 knacc. CaMoCTOATENbHbIE U KOHTPO/bHbIE paboThl / J1. D. FeHaeHwWwTenH, J1.A. Knpmk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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