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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeil mporpamMmbl BocnuTanus u Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIBHOCTh U3YUYECHHSI TEM U PAa3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LEAX, COJEpKaHUH, OOLen
CTpaTeruy OOy4YeHMs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (¢usnke OmnpenenstoTcs IUIaHUPYEMbIE PE3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayONnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJI€ IPEAMETHBIC PE3YJIbTATHI TI0 T0JIaM 00YUICHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTaBISCT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOAbI, BBICTyMAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajoB C 33JlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3nku Ha ypOBHE CpeTHEro o0LIero 00pa30BaHUs MOJIOKEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
ToJIE.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuUTHEM OOLIECTBAa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc usnuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke OOCYKICHUS
npo0JIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
NPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHILIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mporecca. g yrayOiaéHHOTO
YPOBHSI — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudyd (QU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MNpeAcTaBiieHa €AUHBIM IepeuHeM. Brioop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTHICCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM I pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (PU3NUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nenioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKux SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHS YKAa3aHHBIX B MIporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEeMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

(dopMupoBaHrE YMEHUI OOBSICHATH SBJICHUS C UCIOJIB30BaHUEM (PU3NUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKK [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npo(ecCUOHATIBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3UMKOM, MOATrOTOBKAa K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJSpHY0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KM3HU;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TPOBEICHUS
bu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHMN NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKa» Ha YpOBHE CpEAHEro OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAMBHIYAIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B IMpoliecce MOo3HaHus npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBBIE U LU(POBBIE
U3MEpUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3WYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHA).

MopnenupoBanue (pU3NUYECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHULIbl €ro NpUMeHUMocTH. Pu3znueckas
TEOpHUS.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHne cuiibl TOKAa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

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

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHHe. OTHOCUTETBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yil MEXAHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKUHUH HA OCHU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

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

CpoOonHoe majeHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpauKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas WU JUHEWHass CKopocTh. llepmom u wactora oOpaiieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHUM, CKOPOCTEM IBUKEHUS OJHOTO U TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCUMOCTH MEXY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Iepuoja oOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOHU INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHsl MO BEJIWYUHE YIIOBOro koddduiumeHra
3aBucumocty F(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [loctymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJA, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cunpl Ha MajloM M Ha KOHEYHOM mepemelleHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW DHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThbsi KOCMUUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TOTCHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne nMiryiibca Teia 1o TOpMO3HOMY ITyTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopu.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JOBUKEHMSI M B3aMMOJAEWCTBHS YacCTHUI] BellecTBa. MoOJAENM CTPOEHMsI Ta30B,
KHUAKOCTEH M TBEPIABIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



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

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

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13p a0CONMIOTHON TeMIEepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanne mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MeHEe MEXKTy Topsiueit U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
dpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHHe 1 BHyTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBblI KaK CPEIHHE 3HAYEHUs BEIMYHMH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHue MenneneeBa—Kianelipona U BbIpakeHUE JJiI BHYTPEHHEW SHEPTHUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Boruucienue padboTsl 1o rpapuky
npoliecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  HM3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnotTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mpu Temonepenaye. I[lonsarue o0
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIJIOTHI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

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

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX JBUraTeneil. TeruioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHruecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJI0OB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE y/ACIbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KomrmbroTepHbie MOAEIHN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Azpecamuibie cocmoanus éewyecmea. Pazoevie nepexoowl.

[lapooOpazoBanue u koHjaeHcanus. Mcmapenue u KureHue. Y aelbHas
TEIJI0Ta MapooOpa3oBaHUs.

HaceimieHHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. I[lmaBnenwe w kpucraimmzauus. YJIelbHas TEMJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacimmpeHue KXKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacuimpeHrue. AHrapMOHHU3M TETIOBBIX KOJI€OAHUM YaCTHIl BEIIECTBA KaK MPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MMEPEXOaX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTspkeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSIKEHMS.
Kanunnsapusie sBnenus. J[aBaeHne noa MCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacimpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenne. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OnBITEl C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanunnsipasie sBieHwus.

Mojeny HeHbIOTOHOBCKOW KHUAKOCTH.

CriocoObI M3MepEeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3yyeHue 3aKOHOMEPHOCTEH UCTIapEHUS KUKOCTEH.

N3mepenue yaenbHON TEIJIOTHI TUIABJICHUS JIbJA.

N3yyeHue cBONCTB HACKIIIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIICHUH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCHUMOCTH JAeQopMalii  pPEe3MHOBOTO obOpasma oT
MPUIIOKEHHOW K HEMY CHUIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OneKTpu3aluss Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. I[IpoBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DOneMeHTapHbI AJIEKTPUUECKUNA 3apsii. 3aKOH COXPAHEHHUs DSJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.

DIIeKTpUYeCcKoe mose. Ero AeicTBre Ha JIIEKTPUUYECKUE 3apsi/Ibl.

Hampsok€aHocth  anekTpuueckoro  moisa.  [IpoOHeiid  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEPrus 3apsd/ia B AJIEKTPOCTATUYECKOM TOJIE.
[ToTeniman snekTpocraruyeckoro nosisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHIUAJIOB JI1 3JIEKTPOCTATHYECKOrOo moJyisl (Kak OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMT CYyTIEPIO3UIIUN HIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy mmiapa. [lome paBHOMEpHO 3apsHKEHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl JUMHUN HANpsHKEHHOCTH JTHX TOJICH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnextpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsHKEHMST ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKM
toka. Hanpsikenue U u DJIC £ .

3akod OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJTHOPOJHOIO IPOBOJHMKA OT €ro JUIMHbI W IUIOIIAJHA MOIEPEYHOrO0 CEYEHMS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSHKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHET0 COMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsOKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesnna u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIMTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomuol, npaKmuKkym.

HaGmronenue amextposusza.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

MesknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUECHUEM MEMO006 HAYUHOZ0
no3HaHUA: SBIICHUE, HAYYHbIH (aKT, rumnoresa, (pusnMyeckas BEIWYUHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET WU JAPYTHUE), JABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUY MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nose B BemectBe. DeppOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanue 1eHCTBHS IOCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHiTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMArHUTHOW MWHAYKIMU. [IOTOK BeKkTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOWM uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B ILIENH TMOCTOSSHHOTO TOKA.
SBnenue camounaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJIC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe OMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHW Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0€ KoJeOaHUl Ha yIpyroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOJHBIE 3IEKTPOMATHUTHBIE KoJieOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LENU CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUM.

Monesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIETIH IEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)XCHHUE, IMpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMCcTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  NPEJIOMIICHHUEC,
noJIsIpu3aLusl, MHTepPepeHLus U audpakuus.

[IIxana 351€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, oNspu3anus, Aupakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xoxa nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHEee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie u pacceuBaromue JuH3bl. ToHkass JnuH3a. DokycHOe
pacCTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c@epuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
NIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, NMPOWENIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTs. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKONW ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHUKOB. [IpuMepsl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakimoHnHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHu4eckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkiIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenne nudpakiilmioOHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA JIBYX IICISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

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

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuupl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpaszoBanusi  JlopeHria.
VYcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YAaCTHUL.

YdeHU4YeCKui IKCIEPUMEHT, TaO0OpaTOpHBIE padOThI, TPAKTUKYM.

OmnpeneneHne HMIyJlIbca M HJHEPTUM  PENATUBUCTCKUX YacTull (110
¢doTtorpadusiM TPEKOB 3apsyKEHHBIX YaCTUL B MAarHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. ['nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue
OuinmreHa 1 oroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. BonHel ne bpoia. lnrHa BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKaNIM3alMu JBUXKYyIIeWcs dacTtuibl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzendepra.

TexHuueckrue yCTPOWCTBA W TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe HcciienoBanus hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMOI OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIENOBAHHUIO CTpOoeHUs atoMma. IlnaHerapHas Mojenb aToma
Peszepdopna.



[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunpl ciexktpoB. CiekTp ypoOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogpens onbita Pezepdopaa.

HaGronenue inHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

Habronenue TMHeHyaToro CeKTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast monens sanpa [elizenOepra—MBanenko. 3apsg siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacmaja. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BIusHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer spa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Metonbl perucTpanuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIBHBIE B3aUMOJECUCTBUSA. bDapvOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangapTHol Moaenn. KBapk-TirooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepus U TEMHas
DHEPIusl.

EnuHCcTBO puznueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAaHUEM JJO3UMETPA.



I/I3yquHe IIOTJIOIIICHU A 6eTa-qaCTHH AJIIOMHNHHECM.

Pasnen 8. JiieMeHTBI aCTPOHOMMH M ACTPOPUZUKH.

Otansl pa3BUTHS acTpoHoMuUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJII OOBACHEHHS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclienoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHETHl, UX BUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Comnnue. ConmHeuHast akTUBHOCTb. McTouHuK sHeprun ConHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH U 3BoIonMu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM NI ONpeIeNieHUs MOJI0KEeHNUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.

HaOmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 n3Mepenus (pU3NIECKUX BETUYHH C UCIIOIH30BAHHEM aHAIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEHOBAaHUNA  3aBUCHMOCTEU
bU3MYeCKUX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,



OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

O06o01maroniee NOBTOPEHUE.

O0o001IeHne U cucTeMaTu3alus CoAepKaHUs pa3ienoB Kypca «MexaHuKay,
«MounekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢u3ukm u acTpoHOMHH B HKOHOMUYECKOM, TEXHOJOTHYECKO,
COLIMAJIBbHON M ATHUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHHE MUpPA, 3HaYEHHE ONHCATEIbHOMH,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM W  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, posib (U3MIECKON Teoprur B POPMUPOBAHUU MPEACTABICHHIM
0 (pusmueckoll KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPIKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE PUOOPHI, I pOoBast 1adopaTopusl.

Mamemamuka: pEWICHUE CUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXI€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 371eMeHTAapHBIX (QyHKUUN. [Ipu3Haku nOMOOMSI TPEYroJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonozua: >nextpuyueckue SBICHHUS B JKUBOM mpupoje, KoseOaTelbHbIe
JNBIWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKH TPU MPOU3BOJICTBE
ANEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPY)Kalollel  cpesbl,
yIbTPa3BYyKOBasl JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
PUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHau3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
doTtochEMKa 3eMHOI MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs Ieyb,



JMHUAN 3JIEKTpoIepeaad, 3JIEKTPOABUraTelb, pasap, PaAuONPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBUY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHast OaTtapesi, CIIyTHUKOBBIE
NPUEMHMKH, SAEpHAsA DHEPreTUKAa W OKOJIOTMYECKUE AacCIeKThl €€ pa3BUTUA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYaloOIIEeTrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsA OCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLEcce
U3ydeHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M UCCIEI0BATEIbCKYIO
JEATEeNIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUe0OHbIE JeiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNnHMpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATh 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAY4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COZIepKaHMsl, IPUMEHECHHIO PA3JIMYHbBIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS 1O (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABbIKAMH MOJYyYE€HUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HWHTEPIPEeTalni0 MHPOpMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHWEe Ha Yypokax (U3UKH U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, O0CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyalusiX,  MOPOSBISATH  TBOPYECTBO W BOOOpakeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILIECTBIISATh  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
($U3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OYMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBLHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPU OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



[MPEAMETHBIE PE3VJIbTATHBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

NOHMMAaTh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W 3TUYECKOM cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpAa,
3HAQUYEHHE OMNHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(bopMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHS NPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel W
IPOLECCOB (SIBJICHUM): HHEpLMaIbHas cHUCTeMa OTCYETA, aOCONIOTHO
TBEPJIOE TEJI0, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOO/JIHOE mMajJeHue, aOCONIOTHO ympyras jaeopmaiiusi, aOCOIIOTHO
yapyroe u abCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasznuyaTth yclioBUs (TpaHULbl, 00JAaCTH) MPUMEHHUMOCTH (PU3HYECKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBanusa [anunes s CKOPOCTH M TEepeMeleHus,
3akOHbl HprOTOHA, npUHOUII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
HHEPruH, CBsSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW >Hepruu,
yCIIOBUSI paBHOBECHS TBEPAOro Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YeCcKoe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anuies, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HMIIyJIbCa U
MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKK U
TEPMOJMHAMUKUA (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPIUEd TEIUIOBOTO JBHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIruel TEMJIOBOTO ABMKEHHS €T0 YacCTHLl, CBS3b JABIICHUS UACATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE



MenneneeBa—Knanelpona, TmepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHHs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Ui ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JleHua,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIOJNb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CHCTEMBI TEJN, CHUJIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl DJHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
SHEpPrusl B3aUMOJCHCTBUS Teina ¢ 3eMiI€d BOMM3M €€ TOBEPXHOCTH,
3HEeprusi ynpyrod nedopmanuyd TPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo 11apa B
BAKYYyME W B JUIJEKTPUKE, IOTEHIHAI JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  IOTEHIMANOB, JJEKTPOABIKYIIas CWja, CWiIa  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTb IIJIOCKOTrO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBHJKEHHE, TEIUIOBOE JIBM)KCHHE YacTUL[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, MudPy3usi, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIUTONEpPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH
3apSKEHHOTO IPOBOJHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
APYrol C  HCIOJIB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3YyJbTaThl IOJYyYEHHOU



3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, JIeNaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bL: IAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MacHOrO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4YeOHOro DJKCIEpUMEHTa, NpPAKTUKyMa M  y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(U3MUECKO MOJENIbIO: Ha OCHOBAHMM aHaJM3a YCJIOBUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/lauu,
OPUMEHATh  (HOPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKkux TEOpUl NpH MCHOJIb30BAaHUM MAaTEMaTHUYECKUX METO/IOB
pelIeHus 3a/1a4y, TPOBOJUTh PACUEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANIM3UPOBaTh pPE3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIBTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca QU3UKH, a TAaKKE WHTETpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUN ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NeATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MUYECKMMHU NpOLEcCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIECTBA;



OPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpPMAIEH PUINIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMalMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHAIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA, POJb aCTPOHOMHHU B
MPAaKTUYECKON  JEATETbHOCTH 4YeJOBeKa U JalibHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTHU, KBAHTOBOM
¢bu3uku, poib (puznyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPaA, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOjeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKUHMH, SHEPrUsi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIMYJbC, IOJHAs DSHEPruUsl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMSA, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHue,
dbotoanextpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLECHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHsS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemaTth KayeCTBEHHbIE 3a/auyd, TPeOyIoUIMe NPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3aeNnoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH MPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpynIne C HCIOJIHEHUEM Pa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHalbHOM AesITeIbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
bubmuorexa [JOK
1.1 H i
AYHHBI METOM HOSHATI HPHPOAR 6 0 0 https://m.edsoo.ru/ff0c32e2
Hroro no pazgeny 6
Pasznea 2. MEXAHUKA
2.1 Kunematuka 10 1 0 bubmorexa LHOK
https://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
2.2 Hurammica 10 0 0 https://m.edsoo.ru/ff0c32e2
" bubnuoteka [JOK
23 Cratika TEpAOTO TeNA > ! 0 https://m.edsoo.ru/ff0c32e2
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0 hitps-//m.cdsoo.ru/ff0c32e2
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
A i 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUHN 5 0 hitps:/m.cdsoo.ru/fi0c32e2
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 0 hits://m.cdsoo.rw/f0c32e2
3.3 Arperatnble cocTosHus BeniectBa. Da3oBbie 14 1 0 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/ff0c32e2
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 IEKTPHYECKOE HolIe 24 0 https://m.edsoo.ru/ff0c32e2
4.2 [TocTOAHHBIN JIEKTPUUECKUN TOK 24 0 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 0 https://m.edsoo.ru/ff0c32e2
Hroro no pazneny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/ff0c32e2
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 0 https://m.edsoo.ru/ff0c32e2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
I Marmutioe e 14 0 0 https://m.edsoo.ru/ff0c32e2
bubmuorexa [JOK
1.2 1 1
IICKTPOMATHHTHAS HH Ay KLU 3 0 https://m.edsoo.ru/ff0c32e2
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAHMHECKHE KOTICOAHHA 0 0 0 https://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 0 0 hitps-//m.cdsoo.ru/f0c32e2
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | 0 bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/ff0c32e2
2.4 Onruka 25 1 0 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
Wroro no pazmeny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
A T 1
3 Ocroer CTO > 0 https://m.edsoo.ru/ff0c32e2
Hroro no pazueny 5




Paznesn 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOM Ayanu3m 15 0 hitps://m.cdsoo.ru/fi0c32e2
bu6mmoreka [IOK
4.2 Pusnica aroma > 0 https://m.edsoo.ru/ff0c32e2
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 0 bubnuorexa [JOK
) YaCTULL https://m.edsoo.ru/ff0c32e2
Hroro no pazgeny 25
Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 0 hitps-//m.cdsoo.ru/f0c32e2
Hroro no pazneny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuotexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/ff0c32e2
Hroro no paszneny 16
Paznen 7. OBOBHIAIOIIEE IOBTOPEHUE
CucremaTu3anus u 0000I1IeHNE
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 0 bubnnoreka [JOK
’ JeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edsoo.ru/ff0c32e2
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
bubmuoreka [JOK
P 1
C3EPBHOE BpeMA 0 0 https://m.edsoo.ru/ff0c32e2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00ILIECTBO
«3marensctBO «lIpocBemienre»

» Gusuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Mskumes .51,
CunsikoB A.3., OO11eCTBO ¢ OIPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» Guzuka. Ontuka. Kanrosas ¢usuka, 11 kinace/ Mskumes .., Cunsaxos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBeiienne»

» ®uzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikuties I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODAY»; AKIIMOHEpHOE
obmectBo «M3aarenbctBo «IIpocBemenner

» ®usuka. Konebanus u Boansl, 11 xinace/ Makumes I'.4., Cunsgkos A.3.,
OO011ecTBO ¢ OTPaHMUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

[Iporpammel o ¢usuke . YriryOJieHHbIH MaTepUal

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
[Tporpamma kypca ¢pusuxu s 10—11 knaccos. ba3oBblit yposens (aBTop B.

A. KacpesHOB)



YMK «®Pu3uka. 10 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK C DIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacesaHOB).

2. ®uzuka. 10 kimacc. bazosiil ypoBeHb. MeTouueckoe nocodue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 knaccsl. ba3zoBblit ypoBeHb. TeTpaab AJist 1a0OpaTOPHBIX
pabot (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®uzuka. 10—11 kmaccel. bazosiii ypoBeHb. Kommuekt terpaneit nis
KOHTPOJBHBIX paboT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knacc. Jlunaktuueckue KapTouku-3aaanus (aBTopel M. A.
VYmakog, K. M. Yiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoOBEHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxeHuem (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3osiii ypoBeHb. Metoandeckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. ba3oBslii ypoBenb. TeTpaab ais 1a00paTOpHBIX
pabort (aBropsl B. A. KacbsiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazosiii ypoBeHnb. Kommekrt tetpanen nis
KOHTPOJBHBIX padoT (aBTopkl B. A. Kackanos, . B. Urpsiiios).

5. ®uzuka. 11 knacc. Jlugakruueckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. YakoB)



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1 http://nsportal.ru - conuanbHas ceTb pAOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - pusuka B mKose.

3 http://festival.1september.ru/articles/ - dhecTuBaIb IEAATOTHIECKUX HIICH
«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - caliT 1uist yuutenei pU3MKU U UX YYEHUKOB.

5 http://www.physics.ru/ - Mmatepuaibl 1o (pu3MKe.

6 www . ege .edu.ru - unpopmarmoHHslil mopran EI'D.

7 http :// school - collection . edu . ru / - eaqunas kosekuus [[OPos
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