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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHOl pabodeil mporpaMmbpl BocnuTaHus U KoHuenum
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeru OOy4YeHHs, BOCHUTAHUS U PA3BUTUS OOYUYAIOIIUXCS CPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs: TUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUUTEICH 1
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HW3y4aeMbIX XHUMHUEH, OuoJOrHuei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpa o0ydyaromerocsi, B (pOpMHUPOBAaHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKHN Ha ypOBHE CpEHETO OOIEr0 00pa30BaHUs MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys mnpeanoiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0iaEHHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepkanusi MPorpaMMBbI 1O (PU3HUKE JTOJKHO OBITh MOCTPOCHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
IPOBOJASATCS B Mpoliecce U3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMa MIpeICTaBlIeHa €AMHBbIM mepeyHeM. Bridop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUYECKUX Pa0dOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TIPSMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHOENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlaydl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJlaHUsl Ha OOBSICHEHUE/TIPEJCKA3aHUe MPOTEKAHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHMUYECKOMY O00€CleUeHHI0 y4eOHOro mporuecca Kypc (GU3MKH yriyOJa&éHHOTro
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOILIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIeuMBaEeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OO0y4alommMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (GOPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yUYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENLHOE CO3JaHue
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
MHKEHEPHOI'O XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESATEIHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeyeHb JaOOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsia). ['unoresza. @uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

M3mepeHne cuiibl TOKAa W HalpsDKEHUS B LENHM I[OCTOSSHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MITHOBEHHAas CKOPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

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



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas cKkopocTh. [lepmom m dactora obOpareHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHapsAO0B, LEMHbIE, MIECTEpEHYAThIE W PEMEHHBIE IEpeayuH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanne ABMXKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JBUXECHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

W3yyenue [ABWKEHHS Teja, OpOIIEHHOro Tropu3oHTaidbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalleHHs] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpOTHl. JIBHXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPU JABMKEHUH OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpeE3
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>KEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManpHas »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3meHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHne KHHETUYECKOU YHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTndeckoi Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0COMIOTHON TEMIIEPATypPbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KaK CPEIHHWE 3HAYEHHs BEJMYWH, OMHCHIBAKOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnenbs wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelbHas W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eINHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUJIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanusa. McmapeHue u KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PA30BbIX MEPEX0OIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSA DIICKTPUUECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOoHEeUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COEUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa i1l y4acTKa 1EMH.

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

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW IenMu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH COINPOTUBICHHUS METAJUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIMTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HabGnrogenue snekrponnsa.

N3mepeHne 3apsaa OJTHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA NPENJIOKEHHbIX TUnore3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3E€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJlOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBOW XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, Napa- U THAMarHeTHKH.



TexHUYeCKHue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MNPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

Kaptnna nuHHMA  WHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnekmpomazHumHuas UHOYKYuU.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYecKUe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIMTa OT AJEKTPU3ALNHU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIE
3emuu.

Jlemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHYKLWH.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBON (METHOMN) TPyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTHHAMHUYECKOE OIMCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienrie He3aBUCUMOCTHU TIepUoia MajlbIX KOJeOaHUN Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAeaIbHON MOIENN MPY>KUHHOTO MAasgTHHUKA.

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

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Hemoncmpauuu.

CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopenb JTMHUY 3TIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepros, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, NpeloMieHHe, MHTephepeHIus u
U pakius.

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

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIEel CpeIbl.

TexHuyeckue ycTpoWcCTBa U MPAKTUUECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue  CBOMCTB ~ DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOIETOBOTO U3TyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuxka.

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

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

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

[lonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenpHblii yroa MoJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

®opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JMH3Y MOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiaccuuecKux
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapusanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyIna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus. Mojieib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YeEpe3 IUIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM

PELIETKH.
Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubpl  PUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPrUU  PEISTUBUCTCKUX dYacTuil (To
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoi [lmanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Qu3zuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aTOMa
C OJIHOTO YPOBHS dHEPTUU HA OPYTOil.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue iMHe4aToro crnekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JedekT maccl spa.

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

Mertonsl perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YACTHL.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4yacTHIl (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKH [JIsi OOBSICHEHUS MPUPOIbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeeHME  KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHWM  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



O0o0uIeHNe 1 cucTeMaTU3alus COJIEpKaHUs pasliesoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAWOIIEH  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
MIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpoJBUTATENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, ClIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHOro mnpenMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCWCTBOBATH C  COLMAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATh CUTYAIUI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M TPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIECICTBUN IE€ATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTUEH, KIFOYEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHNS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIIeHUs, HaXOIUThb AaApPTryMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHHUs MHGPOpMaU (HU3HUUYECKOr0o COJEpKaHUs
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KAaHUS B PA3IMUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMAlUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIICHHE Ha YypokKax (U3UKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYaJIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ y4€TOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO SPYAUIMH B 001acTU
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

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

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JSTHYECKOM cdepax JeAaTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ymnpyras naedopmanus, aOCOIIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBHKEHUS, (OPMYJIbI KUHEMATHUKU PAaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHUYECKON 3HEepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBHXKEHUS W KOHLICHTPALIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knaneiipona, mepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUS: 3aKOHbI OMa JuId ydacTka
LENA M U1 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa ILENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBIDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHW, INIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II01aTh IpaBuiia O€30MacHOr0 Tpyla IPU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  Yy4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM —3aJlayuu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTHPOBATH METONBl PEUICHUS C
Y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyXJICHUI ¢ OMOPOI HAa N3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYCHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJIeKBAaTHO OIICHMBATH BKIJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHOW HAyyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETbHOCTH 4YeJOoBeKa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKOW (GYHKIMN (pu3ndeckoit Teopuu —
ANEKTPOAMHAMUKH, CHEIUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uku, poib (puzmvyeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE HIIEKTPUYECKOE U OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTebHbIN KOHTYP, TOHKASI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7[pa |
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath YCJIOBHUsS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOAMHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsia, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTedl ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TMOTEHLUHAJIOB, JJIEKTPOJABIKYINAS CUIA, WHIYKIUSA
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DHEPrus,
DHEPrusi MOKOS CBOOOJHOW YACTHIbI, SHEPrus W UMIYJIbC (PoTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Judpakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paxKeHue, CO3JaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHAE TpapuKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3bI;

OTKCHIBaTh METO/bI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIIECIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU  WCIOJB30BAaHUM MaTEeMaTHMUECKUX METOJOB pEIIeHUs 3anad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3nenoB Kypca GU3MKH, a TAaK)KE WHTETPalliu 3HAHUHA U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEICTBUS OBITOBOM U IPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMM JUIsi JaJbHEWUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKW M TPEabsIBICHUS y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNNe C HCIOJIHEHHEM pPa3jNYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATHh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIISATE MOTUBALUIO K Oyayiiel npodhecCHOHaIbHON AESITeTbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoineOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUsI 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

Jara
U3ydeHus

dwusuka — pyHIaMEHTaIbHAS HAYKa O PUPOC
Hay4HbIii MeTOJT TO3HAHUS U METOIBI
uccleToBaHusl (PU3HUYECKUX SBICHUIN
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS

npupojbl. HaGuoieHre u SKCrepruMeHT B
busuke

Crioco0b1 n3MepeHus: GU3NIECKUX BETHUNH

AOGCOIOTHAS M OTHOCUTENIbHASI TOTPEIIHOCTH
U3MepeHuil PU3NYECKNX BETHUNH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MHpa, B IPAKTUYECKOI
JESATENBHOCTH JIHOJEH

Mexanndeckoe JBUXKCHUC. Cucrema orcuerTa.
OTHOCUTENBHOCTh MEXAHUYECKOIO JABWKXCHUA.
HpSIMaH n 06paTHa;1 3aJa4u MCXaHUKH

Paanyc-BekTop MarepranibHON TOYKH, €T0
MPOEKIIUU HAa OCH KOOpAUHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. X mpoekiuu Ha
OCH KOOPJAUHAT

PaBHOMEpHOE MPSIMOTMHEHHOE IBIKEHHE.
I'padmueckoe onrcaHnne paBHOMEPHOTO




HpHMOJII/IHef/'IHOI‘O JABHXCHUA

CiioxeHue nepeMeeHnil 1 CKOPOCTEH.

10
Pewenne 3anau
HepaBnomepHoe aukeHue. MrooBeHHas

11 cKkopocTb. Yckopenue. [IpsmonnneiitHoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MpsIMOIUHEHHOTO
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM
CBoOogHOE TIazicHre. Y CKOpeHHe CBOOOIHOTO

13 nazeHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU H UX rpaduku

14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY
KpuBonmueliHoe aBuxkenue. J[BU>KeHUE 1O

15 OKPYKHOCTH. YTJIOBasi U JIMHEITHAs1 CKOPOCTb.
Ilepuon u wacrora. LleHTpocTpemMuTenpHOE 1
IIOJIHOE YCKOPEHHUE

16 KonTponbnas padbora no teme "Kunematuka"
[IepBeIif 3akon HeroTona. MHepuanbHbie

17 CUCTEMBI OTCYETA. [[pHHIIMI OTHOCUTENBHOCTH
lNanmnes. HennepuumanbHble CHCTEMBI OTCUETA

18 Cuna. PaBHOge#cTBYrOIAs cuita. Bropoii
3akoH Herotona. Macca

19 B3anmoneiicteue ten. Tpernit 3akoH HeroToHa

20 [Tpuaumn cynepnosunuu cuil. Pemenue 3agau
Ha IIpUMEHeHue 3akoHoB HproToHa

21 3aKOH BCEMHUPHOTO TATOTEHUS.

OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ u




MHEPTHOU MaccChl

Cuia TShKeCTH B YCKOPEHUEC CBO6OI[HOFO

22
naIeHus
JIBu>keHrne HeOECHBIX TeN U UX

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KocMu4eckasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v Buabl CUI TPEHUS.

25 JIBI>KEHHE B )KHIKOCTU M ra3e ¢ y4€TOM CHIIBI
COIIPOTHBIICHUS CPEJIBI

26 Hasnenue. 'mapoctaruueckoe n1aBiacHHE.
Cuna Apxumena

97 AbcomotHO TBepaoe Teino. [TocTynaTenbHoe u
BpalaTeIbHOe IBIKEHHUE TBEPAOTo Tea

08 MOMEHT CHIIBI OTHOCUTEIHHO OCH BPAIICHUSI.
[Ineqo cumnsl
CroxeHune cuil, MPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsokecTu Tena. Y cnoBus
paBHOBeCHsI TBEPJIOTO Tesa. Buibl paBHOBeCHs

30 Pemenue 3amaq

31 KonrtponbHas pabora no Teme "/luHaMuka.
Craruka TBepaoro tena'"
Hmnynbe MaTepraabHONU TOUKH, CUCTEMBI

39 MaTepHalbHBIX ToueK. LIeHTp Macc cucTeMsl
MaTepHalbHBIX TOUeK. Teopema o IBUKEHUN
LIEHTpa Macc

33 Hmnynbe cuiibl 1 M3MEHEHHE UMITYJIbCa TeJa.

3akoH COXpPAaHCHUA UMITYJIbCA. PeaktuBHOE




JIIBIDKEHHE

34

35

MoOMeHT UMITyJIbCa MaTepUAIbHOW TOUKH.
[Ipencrasnenue 0 COXpaHEHUM MOMEHTA
HUMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemrenue 3amau

36

Pabora cuibl Ha MajIOM U Ha KOHEYHOM
nepemenieHnn. I'paguueckoe npeacraBieHne
paboThl cuibl. MOIIHOCTE CHIIBI

37

38

39

40

Kunernueckas sueprus. Teopema o6
M3MEHEHHH KHHETHYECKON YHEPTUHU
MaTepuatbHOU TOYKU

[loTeHuumanpHble U HEMOTEHUIUATIBHBIE CHUJIBI.
ITorenuunanehas sHeprust. Bropas
KOCMMYECKasi CKOPOCTh

Tpetrbs kocMuueckast ckopoctb. CBsi3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTrUn

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHue bepHymm s uaeansHON
KUIKOCTU

41

Kontponbhas pabota o Teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

42

43

Pa3BuTHe npencraBineHuii 0 IpUpoE TEIIIOTHI.
Ocnosuble nonoxenuss MKT. Tuddyszus.
BbpoyHoBCKOE nBMXKEHNE

CrpoeHue ra3000pa3HbIX, JKUAKUX U TBEPIBIX
Tes. XapakTep ABWKEHHS U B3aUMOJCHCTBUS




qacTull BEIICCTBa

Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonunuectBo BemectBa. [locrosinnas ABoraapo

45 Temneparypa. TernoBoe paBHoBecue. [lIkana
Henscns

46 Pemenue 3amau

47 Wneanpuplii ra3. 'a3oBble 3aKOHBI

48 VYpaBHenne MeHneneena-Kianelpona.
Pewenne 3anau

49 AbcomtoTHas TemnepaTypa. 3akoH JlanbToHa

50 N3omporeccsl B uaeansHOM rase ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA

51 I'paduueckoe npeacTaBiIeHrE N30MPOLIECCOB!
n30TepMa, U30X0pa, n30oapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amaq
CBs3b a0CONIOTHOM TeMmepaTypbl

54 TEPMOJINHAMHYECKOW CHCTEMBI CO CpeaHEN
KMHETUYECKOM HEpruel MoCcTynaTeIbHOro
TEIUIOBOTO JABIKEHUS €€ YacCTHII

55 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "OcHoBel MKT"

56 KonTponbras padota mo Teme "OcroBel MKT"
TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

57 BremHne u BHyTpeHHUE TapaMeTphI.

[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHUsI BEJIMYMH, ONMCHIBAIONIUX €€ Ha




MHUKPOCKOIINYCCKOM YPOBHC

58

59

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosbHas penakcanus T[] cuctemsl
K TEILUIOBOMY PaBHOBECHIO

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE.
VYcnoBus TPUMEHUMOCTH ATON MOAEIH

60

Ypasuenue MeHneneena-Kianelpona u
BBIpQ)XEHUE JUIsl BHYTPEHHEN SHEPTUU

61

BeIpaxxenue 111 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT0 HJICAJIbHOIO Ta3a.
KBa3ucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

62

63

64

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Beruncienue pabotsl o rpaduky nporecca Ha
pV-auarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

KonBeknus, TEmIonpoBOJHOCTb, U3Ty4YECHHE

65

KommuectBo TennoTel. TemmoéMKOCTE Tea.
VY nenbHas U MONSIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAs TEIJI0Ta CTOPAHUS
TOININBA

66

67

Pacuér xonumyecTBa TEIIOTHI IPU
Terionepenaye

ITonsatue 06 aguabatHoM mporecce. [lepBoiit
3aKOH TEPMOJUHAMUKHI

68

KonnuecTBo TemnoTel u paboTa Kak Mepbl




M3MEHEeHUs BHyTpeHHel sHepruun T/l cuctemsl

BTopoii 3ak0oH TepMOIMHAMUKY 151

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTh IPUPOTHBIX MPOIIECCOB

70 [Tpuniune geiictBus TemaoBbix MamuH. KIT/]

71 MaxkcumansHoe 3nauenue KII. [Hukin Kapuo

12 Pemenue 3amau
DKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHU

73 TEIUIOBBIX JABHraresneil. TermmoBoe 3arps3HeHne
OKpY>Karolen cpebl

74 Pemenne 3amaqa

75 O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIMHb"

76 KonTponbhas padota no teme
"Tepmoaunamuka. TernaoBsie MalIMHbBI"
[TapoobpazoBanue u konaeHcanus. Mcnapenue

77 " KUIICHHUE. Y IeIbHas TeIIoTa
napoo0pa3oBaHus
HaceiiieHHbie U HEHACHIIIEHHBIE Maph.
KauecTBeHHast 3aBUCMMOCTD INIOTHOCTHU U
JIABJICHUS HACBIIIEHHOTO Mapa OT

78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JIaBJICHUS B
KUJIKOCTH

79 BrnaxxaocTts Bo3ayxa. AGCOTMIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh

80 Pemenue 3amau




Tsépnoe teno. Kpucrammueckue u amopdabie

81 Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB

82 [InaBneHue u KpuctauU3anus. Y aespHas
teruiora iasnaeHus. Cyoaumanus
JHedbopmanuu TBEpAOTO Tena. PacTsokeHue u

83 cxarue. Casur. Moayne FOnra. [Ipeaen
ynpyrux aedopmanuii
TennoBoe pacumpenne KUAKOCTEH U TBEPIBIX

84 TeJl. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUH
YacTHUIl BEeUIeCTBa

85 [IpeoOpaszoBanue sHEprUn B (Ha30BBIX
nepexonax

86 YpaBHeHHe TEII0BOro O6anaHca

87 Pemenue 3amau
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHeie

88 sBneHus. JlaBIeHne 1oy HCKpUBJICHHON
MOBEPXHOCTHIO KUJIKOoCTH. Dopmyna Jlannaca
O06o0011eHne U cucTeMaTu3alys 3HaHuH 110

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

90 KonTtponbHas pabora o Teme "ArperarHsie
cocTosiHUA BelecTBa. Pa3oBble NEPEXOAbI"
DIIeKTpU3anus TeJl U €€ MPOSBICHUA.

01 DIeKTpuyecKui 3apsia. [IBa Buaa
MEKTPUYECKUX 3apsIoB. [IpoBoTHUKH,
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU

92 DneMEeHTapHBIN JIEKTPUIECKHM 3apsia. 3aKOH

COXPAHCHUS DJICKTPUUCCKOI'O 3apaaa




B3aumopeicrteue 3apanoB. Touednsle 3apsbl.

93 3akon Kynona

94 Pemrenue 3amau

95 DnekTpuyeckoe noje. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsIIbI
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [Tpo6usrii 3apsia. Jluaun HaPsSHKEHHOCTH
aneKTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE TOJIe

97 [ToTeH1ManbHOCTh JIEKTPOCTATUUECKOTO
noJisi. Pa3HOCTh MOTEHIIMANIOB 1 HAIIPSIKEHUE
[ToTenuuansHas >Heprus 3apsaa B

98 aNeKTpocTaTuyeckoMm nosie. [lotennnan
3JIEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSHKEHHOCTHU TOJISL M PA3HOCTH
MOTEHIMAJIOB JJIsl AJIEKTPOCTATUYECKOTO OIS

100 [TpuHIUIT CYTIEPIIO3UITUH DIIEKTPUUECKUX
nojeun

101 Pemenue 3amau

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsHKeHHOU chepbl
[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM MITOCKOCTH

104 [IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsI0B

105 JIMDNEeKTPUKHY U TIOJIYIIPOBOJHUKH B

QJICKTPOCTATUYCCKOM II0JIC




Konnencarop. 251eKTpoEMKOCTD

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCAaTOpa

107 [TapanienbsHOE cOeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCaTopa

110 Pewenue 3amau

111 JIBr>keHue 3apsKEHHOM YacCTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "Dnekrpuueckoe nose"

114 Kontponbnas paboTa mo teme
"JnekTpuueckoe mose"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHMS TOCTOSHHOIO 3JIEKTPUYECKOTO
TOKa

116 Hcrounuku Toka. Hanpsxenne n 3/1C

117 3akon OMa 1t yJacTKa [enu. DIEKTPHUIECKOe
COIIPOTHBIICHUE
3aBUCUMOCTb COIIPOTHUBIIEHUS OJJTHOPOJIHOTO

118 MIPOBOJIHMKA OT €0 JUIMHBI U IIJIOIAIN
MOTNIEPEYHOI0 CEUECHHUS

119 VY aenpHOE CONPOTUBIIEHUE BELIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaUIEIbLHOE,

CMCHIaHHOC COCANHEHUC ITPOBOIHUKOB




Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX LICTICH.

121 [TpaBuna Kupxroda 1

122 Pemrenue 3amau 1

123 Pabota snekTpuueckoro Toka. 3akoH Jkoyis 1
—Jlenna

124 Pewrenue 3amau 1

125 MotHOCTb 31eKTprUYecKoro Toka. TermmoBas 1
MOIIIHOCTb, BBIIETIsieMasi Ha pe3UCTOpe

126 Pemenwue 3amau 1

127 O/IC 1 BHyTpeHHEe CONPOTUBIICHUE 1
HMCTOYHUKA TOKA

128 3axon OMa i OJIHO# (3aMKHYTO) 1
ANEKTPUUYECKON LT

129 Pemenwue 3amau 1

130 MOomHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konznencarop B ienu nocTOsIHHOTO TOKa 1

133 Pemenue 3amaq 1

134 Pemenue 3anau no teme "IlocTossHHBIN 1
AIEKTPUIECKUN TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN 1
ANEKTPUYECKUN TOK"

136 Pemenne 3amau mo teme "IlocTOSTHHBII 1
BJIEKTPUYECKUAN TOK"

137 O06o061IeHre U cucTeMaTu3alus 3HaHu#| 110 1
teMe "[locTosHHBIN 31eKTpuyecKuit ToK"

138 Konrponsnas padora no reme "[locTostHHBIH 1




AIEKTPUUYECKUN TOK"

139

140

141

DneKkTpruyecKasi MPOBOAUMOCTh Pa3IMYHbIX
BEILIECTB. DJIEKTPUUECKUIN TOK B METaJIIAX.
CBepXIIpoOBOIUMOCTh

DNEeKTPUYECKUH TOK B paCTBOpaxX U paciuiaBax
3JEKTPOANTOB. 3akoHbl Dapanes nis
AJIEKTPOJIN3a

DnekTpuyeckuil Tok B razax. [lnmazma

142

143

DneKTpUUecKuil TOK B BakyyMe. BakyymHble
npuOOpHI

BHGKTpI/I‘leCKI/Iﬁ TOK B ITOJYIIPOBOAHUKAX

144

145

[TomynpoBOTHUKOBBIE TPHUOOPEI

®uznueckuil NpakTUKyM 1o reme "M3mepenue
CHJIBI TOKA U HaNpsDKEHUS B LIETH
IIOCTOSIHHOT'O TOKAa IIPU ITOMOLUIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ IMPPOBOI TabopaTropueit 1o
¢uzuke. [Ipumeps! u3mepeHus Gpusnveckux
BEJIMYMH MIPU TOMOIIU KOMITbIOTEPHBIX
JaT4NKOB"

146

duznyeckuil npakTukyMm no teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENIbIO
orpezieNieHus MTHOBEHHOM ckopocT"

147

dusnyeckuil npakTukym 1o teme "M3mepenue
YCKOpPEHUS IIPU MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM’)KEHHH 110 HAKJIIOHHOM
mwiIockoctu" min "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM




nBIOKeHUN"

148

149

150

duznyeckuil mpakTuKyM 1o teme "M3mepenne
YCKOpPEHUsI CBOOOHOTO NaJACHUS" WIIN
"N3ydeHue IBUKEHUS Teja, OpPOIIEHHOTO
TOPU30HTAJIBHO"

®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
JBUKEHUSI T€JIa 110 OKPY>KHOCTH C MTOCTOSIHHOM
110 MOoAyt0 ckopocThio" ninn "HccnenoBanue
3aBHCHMOCTH Iepro/ia 00paleHus
KOHHUYECKOT0 MasgTHUKA OT €ro napamerpon"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
PaBHOJICHCTBYIOIIEH CHIIBI IPU JBUKECHUU
OpycKa 1o HaKJIOHHOM IJIOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBUYKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
Macchl"

151

@uU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmarun’ wim "M3ydenune
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 NErkuit 610K"

152

Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue
ko3¢ duLeHTa TPEHUS 10 BEIUYUHE YIIIOBOTO
koddurmenta 3apucumoctu FTp(N)" mmm
"HccnenoBanue qBUXKEHUS OpycKa 1Mo
HAKJIOHHOM TNIOCKOCTH € TIEPEMEHHBIM
kodpdunrenToM Tpenus" unu "Mzyuenue




JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBU paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" wiu "M3yuenue
YCTOMUMBOCTHU TBEPAOIO TeJIa, UMEIOIIEr0
Ionaas onops"

154

155

duznyeckuil npaktukym no teme "M3mepenue
UMITyJIbCA TeJIa 10 TOPMO3HOMY MyTH" WU
"N3mepeHue Cuilbl TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJla C
uMItysnbcoM cuiibl" unu "MccnenoBanue
COXPaHEHHUS UMITYJIbCa MPU YIIPYTrOM
B3auMoeicTBun" win "M3mepenue

KUHETHYECKOM YPHEPTUU Tella 10 TOPMO3HOMY
"

MyTH
dusnyeckuil NpakTukyM no teme "M3ydenue
M30TEPMHUECKOT0 Mpolecca (PeKOMEHI0BaHO
WCIIOb30BaHue U(poBoit taboparopun)" umu
"N3yueHue n30X0pHOTO Mporiecca" uin
"N3yuenue nzobapHOTo mporecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

156

dusnyeckuil npakTukym 1o teme "M3mepenune
yaenbHoU TerioéMkocTu" win "MccnenoBanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"UccnenoBanue aguabaTHOTO mporecca Win
"N3y4yeHne B3aMMOCBSI3U SHEPTUU




MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

duznyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEN UCIIapeHUsl JKUAKOCTENH"
unu "M3mepeHue yaenbHOM TemIOThI
I1aByieHus Japaa" win "M3yueHue cBONCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COJIIOTHON BIIAKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nioMeleHun". Msmepenue
KO3 pHIMEHTa TOBEPXHOCTHOIO HATSHKEHUS

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHus SHEPTruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
n3inydeHus ceeroanoaa’ wiu "M3yuenue
MPOTEKAaHUS TOKA B IIETH, COJEpKaIIeH
KoHzieHcarop" win "Pacnpenenenue pasHocTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIeI0BATETLHOM COCIMHCHUH
KOHJIEHCAaTOPOB"

159

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnegoBadne CMEIAaHHOIO COEIUHEHUS
pesuctopoB" unu "M3aMepenue ynenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT
HATNPSKEHUS [T JIaMIThl HAKATUBaHUS"

160

Pu3NYeCKUil NPAKTUKYM IO TEME
"Habmronenue snexrponuza" win "U3mepenue
3apsiga OJJHOBAJIEHTHOIO HOHA" WUIH
"UccnenoBanue 3aBUCUMOCTH COTTPOTHBIICHHS




TEPMOPE3UCTOPA OT TEMIIEPATYphl" HiIn
"CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

161

PesepBHelil ypok. O000ICHHE 1
cHCTEMaTHU3allUs 3HAHHI 110 TeMe
"Kunematuka"

162

163

PesepBubIil ypok. O60011eHIE 1

cucTeMaTu3aIys 3HaHui mo teme "J{luramuka"

PesepBHrlit ypok. O60011eH1Ee 1
cucTteMaru3anys 3HaHuu 1mo teme "CraTtuka
TBepAoro Tema"

164

PesepBHeIil ypok. O000IICHHE 1
CHUCTEMATH3alUs 3HAaHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKeE"

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3anus 3HaHui 1o Teme "OCHOBEI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

166

167

168

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"TepmoauHamuka. TerniaoBble MAITUHBI"

PesepBHelit ypok. O60011IeHNE 1
cUcTeMaTHu3alus 3HaHUH 110 TeMe
"ArperarHble cocTosiHUs BemecTBa. Da3oBbie
nepexoanl”

PesepBHeIit ypok. O6001IeHNE 1

cucTeMaTHU3alus 3HaHUH 10 Teme
"OnexTpuueckoe nojue"

169

PesepBubIil ypok. O60061eHIE 1




CHUCTEMaTHU3allis 3HAHUH 110 TEME
"ITocTOSAHHBIN NEKTPUUECKUN TOK"

PesepBHelit ypok. O000IICHHE 1
170 cucTeMaTtu3aius 3Hanuit no teme "Toku B
pa3nuyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJe. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykiuu. [TpuHmmn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwiia Amriepa, e€ HanpaBICHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Ammepa. 1
DNeKTporu3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenune 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, 1mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBiCHHE IEKTPOMArHUTHOW WHTYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIMHU

16 O/1C uHayKIUN

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapajes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

22 Pemenue 3amay

93 SBnenue camounaykiuu. J/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau

26 O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
Teme "DnekTpoarnHaMuKa"

97 KonTponbHas pabota mo Teme
"OnexrpoauHamuka'

28 Konebarenpnas cucrema. CBoOOIHBIE
KoneOanus. ['apMoHUYEeCKre KoJIeOaHus

29 KunemaTuueckoe ¥ JTMHAMHUYECKOC
OIMCaHKe KOJeOaTEIbHBIX IBKEHHI

30 DHepreTudeckoe omnrcanue. BeiBo




JAUHAMHUYCCKOI'0 OnMCaHrs rapMOHHUYCCKUX
KoJIeOaHMH U3 UX OHEPICTUYCCKOT'O U
KHMHEMAaTHYCCKOI'O OITMCaHUA

31 Awmmuiutyna u ¢daza xonedanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHU

32 MaTeMaTh4deckoro MasTHuka. [lepuon
CBOOOTHBIX KOJIEOAHH MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosnebanus. Pe3oHnanc

34 ABTOKOIC0aHUS

35 Pemenue 3amay

36 Ypok-koHpepenmnus "MexaHnueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O00011eHne U cUCTEMATU3ALMS 3HAHUH 110
teMme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOIeOaHMUs.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarIiue 3eKTPOMarHUTHbIS

41 KosiebaHus. Beinyk1eHHbIe
AJIEKTPOMArHUTHBIC KOJICOAHUS

42 IIepeMenHslil TOK. Pe3uctop u koHAEHCATOP




B ICTIM MIEPECMCHHOI'O TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B LCIIN

43 NEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
MEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, Nepeaaya u norpedieHne
AIEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aNIeKTpodHepruu. KynbTypa ucronp30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agaq

59 O06o0011eHe U cuCTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u ynptpas3syk. [llymosoe
3arpsi3HEHUE OKPYKAFOIIEH Cpeibl

57 Pemenue 3anau




58

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue IIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHI_II/IHBI PaauoOCBA3U U TCICBUACHUA.
Paguonokamus. 9J'IeKTp0MaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caer. 3aKOH NPSMOIMHEHHOTO
pacnpocTpaHeHus CBeTa

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

66

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

[Tpenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTeab NPeIoMIICHHUS.
ITosmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroia NOJHOTO BHYTPEHHETO
OTpaKEHUs

67

68

Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB
OTpaX€HUS U MPEJIOMJICHHS CBETA

Xop stydeit B mpusMe. Jlucrnepceus cBera.
CroxxHbIi cocTaB Oenoro cera. L{pet

69

JInn3bl. @OKYCHOE PacCTOSIHUE U




OIITHUYCCKasA Cujia JUH3bI

[TocTpoenue n3o00pakxeHUH B JIMH3aX U X

70 CcUCTEMax. Y BEJIMYCHUE JINH3BI
Pemenuie 3a1a4 Ha MOCTpoOeHUE

71 M300paKeHHH, MTOJTy4aeMbIX C IIOMOIIBIO
JIMH3

72 I'ma3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMEeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus cera

76 HNHurtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIOBUSA
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Judpakuus ceera

81 JudpaxknuonHas pemeérka. Y cioBue
HaOJIr0/1eHUS TJ1aBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "OnTtuka"

87 KonTponbnas pabota no teme «OnTuka»




I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
IPUHIUI OTHOCUTEIBHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1
OTHOCHUTEJIEHOCTH
ITpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpAIllEHUE JUTUHBI

o1 OHeprust U UMITYJIbC PEIATUBUCTCKOM 1
YaCTHULIbI

92 CBsI3b MacChl C 3HEPIHEH U UMITYJICOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMerieHus Buna 1

95 I'umotesza M. [1nanka o kBaHTax. @OTOHEI 1

96 OHeprus U UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTorddekTa

98 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpacnas rpanuna" ¢porospdexra

99 Hasnenue ceera. OnbiTel [1. H. JIeObeneBa

100 BotHOBBIE CBOHCTBA YacTHIL 1
Bounsl ne bpoiia. /InuHa BoyHbI e

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMN 1
JBIDKYILEHCS YacTUIIbI

102 KopmyckynspHo-BOIHOBOH Ayannu3m 1




103

Judpakius 3JeKTPOHOB Ha KpUCTAJIAX

Crnenuduka u3MepeHud B MUKPOMHUPE.

104 CooTHoIlIeHHs HEOTIpeAeIEHHOCTEN
[eitzenbepra
105 Pemenue rpadgudeckux 3aaaq
106 Pemenune pacuéTHbIX 3a1a4
KoHnTtposnbHast pabota 1o temam: "OCHOBBI
107 CTO", "KopnyckyJsipHO-BOJIHOBOI
nyanuzm"
108 OMNBITHI MO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna
109 [Toctymnarer bopa
110 Bunet ciektpoB. CriekTp ypoBHEH 3HEpruu
aToMa BOJ0poza
111 CroHTaHHOE U BBIHYKJEHHOE U3JTy4YEeHUE
cBeTa
112 Jlazep
Hyxnonnas monens siipa I'eitzenOepra-
113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKoH paMoakTUBHOTO pacmnana. CBoWcTBa
114 VMOHM3UPYIOLIETO U3JIydYeHUs. Biusnue
pPaZOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jo3umerpus
OHeprus CBS3U HYKJIOHOB B sjipe. SiepHble
115 cuibl. Jledext macchl siapa. SaepHbie

peakuuu. Snepusie peakTopsl. [Ipobiemsl
YIPaBIAEMOr0 TEPMOSIEPHOTO CUHTESA.




OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
SHEpPreTUKU

116

MeTo/1bl perucTpalny U UCCIEIOBAHUS
3JIEMEHTapHbIX yacTull. OyHaMEHTAJIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBinenne o CtangapTHON
Mozenu. KBapk-rimrooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO QpHU3MUecKoi KapTHHEI
Mupa

118

119

120

Dranbl pa3BUTHSI aCTPOHOMHUU. 3HAUCHUE
aACTPOHOMHH

[IpuMEeHUMOCTD 3aKOHOB (DPU3HKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIICIOBaHUM

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3Bé3)II>I, IJIaHETBI, X BUAUMOC IBUKCHUC

122

123

Comaneunas cucreMa. Connne. CoaHeuyHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —
CBETUMOCTB"




124

3B€3HBI TJIaBHO# MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBositonny CosHIa U 3BE3/. DTallbl )KU3HU
3BE3 ]

Mineunsbiii [1yte — Hama [Manaktuka. Tumbl
rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTUK
Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ HM3iyueHue

128

Macmrabnas cTpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie mpo6ieMbl aCTpOHOMUH

Pu3n4ecKuil IPaKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O IIOJIA
IMOCTOSSHHBIX MarHUTOB' WJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" umm "MccnenoBanue
JIEUCTBUSI TTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenune
3aBUCUMOCTH CHJIBI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHuTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”
Pu3n4eCcKuil IPAKTUKYM 110 TEME

"UccneqoBauue ABICHUSA
AIIEKTPOMATHUTHOW MHAYKIIMU" WITH




"Omnpeaenenre MHAYKIIMA BUXPEBOTO
MarguTHoOro mois"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

134

135

136

137

138

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB'"

Ou3nyecKkuil MPakTUKYM 0 TEME
"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBaHue MepeMEeHHOTO TOKA Yepes
MOCJIEI0BATENIBHO COETUHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop” Wiu
"HUccnenoBanue paboOThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HM3y4eHue napameTpoB 3ByKOBOW BOJIHBI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs
crexsa" win "[lomyuenue nzoopaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHusA OT BeUeCTBa (Ha MpUMeEpe
*Kuakux auH3)" unu "M3mepenue




(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
aua3"

140

141

142

143

144

145

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHINH
U HoJsipusanuu ceera'

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpenesneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe uccieoBanus Gorodpdexra” umm
"UccneqoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOAMOT OT HANPsHKEHUs "

Pu3HYeCcKUl IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOM Punbepra”

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
WCIIOJIb30BaHUEM JIO3UMETpa' UTn
"N3ydyeHue norioumeHus 0era-4acTull
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOT0 HEOa
HEBOOPYXEHHBIM T'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IS
orpezeNieHus MOJ0KEHUsI HeOECHBIX




146

147

00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMyIIaApHs U IPKUE
3BE316l" win "HalOmroneHus B TEIECKONI
JIyHbI, TUIaHET, TYMaHHOCTEN U 3BE3THBIX
CKOIUICHHI"

O06o001IeHre U CUCTEMAaTH3allUs 3HAHHM.
Ponb ¢usuku u actpoHOMUU B
SKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COITMAIBHOM M ATHYECKOH chepax
JIeITEIIbHOCTH YCIOBEKA

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUI.
Poub 1 MecTO ()U3HUKH U aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTHHE MUPa

148

O0600mIeHre U cucTeMaTu3aus 3HaHH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
IpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUN O IPUPOIE

149

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunematuka"

150

151

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunematuka"

O00011IeHNE U CUCTEMATU3ALHS 3HAHUI 110
teme "JIlunamuka"

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "CrtaTuka TBEpaoro tena'

153

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110




TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

154

155

156

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MAaIITuHE!"

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 110
TeMe "DnekTpuyeckoe nosue"

158

159

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110
teMme "[loCcTOsIHHBIN 2neKTpUUecKuid ToK"

O06o0011eHHe U cucTeMaTU3alus 3HaHuH 110
TteMe "Toku B pa3inyHbIX cpeaax”

160

161

162

163

0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHslit ypok. O600111eHNE U
cHCTEMaTHU3alus 3HaHUH 110 TEME
"DreKTpoMarHuTHas WHIYKIus"

PesepBHriit ypok. O60011IeHNE U
CHUCTEMATHU3AIUs 3HAHUH [10 TEME
"Mexanundeckue Koinedanus"

Peseprubrit ypok. O6001eH1E U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"JeKTpOMarHuTHbIE Kosiebanus"

164

Peseprubrit ypok. O6001eHIE U




cUcTeMaTu3alus 3HaHUM 110 TeMe
"MexaHM4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

166

167

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

PesepBHbIil ypok. O0001ICHNE U
cucreMatu3anys 3HaHud 1o TeMe "OCHOBEI
CcTO"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"KopnyckynsipHO-BOJTHOBOM Jyanu3m"

168

PesepBHeIit ypok. O600IICHHE 1
cucTeMatusanys 3HaHui mo reMe "dusuka
atoma'"

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMaru3aius 3HaHuii 1o reme "dPuszuka
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIL"

170

PesepBuslit ypok. O600111eHNE U
CHCTeMaTH3aIlus 3HAHUH 10 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka. Mexanuka, 10 knace/ Maxuies I'.51., CunasxoB A.3., OOmecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenienre»

» Gusuka, 10 kinace/ Kabapaun O.®., Opnos B.A., OBenuuk 2.E. u apyrue; moj
penakuueit [Tunckoro A.A., Kabapauna O.®., AKiMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» ®uzuka, 11 knace/ Kabapaun O.®D., ['nazynos A.T., OpioB B.A. u apyrue; noj
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIimoHEpHOE 00IIECTBO
«H3marensctBo «lIpocsemienue»

3aIInucu

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

WHTEPHET

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

3armcu






