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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueilt mporpammsbl BocnuTanus n KoHnenmun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEOBATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4aroUIUXCH.
[TporpamMMa mo ¢usuke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKd YriayOJn€HHOTO YpOBHS IO3BOJISIET PEATU30BATh
3aJja4i MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEM Ka)AbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nmporpamme mno ¢usuke omnpeaenstorcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpaMMmy 10 (M3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJI€ PEAMETHBIE PE3yJIbTaThI 110 roj1aM 00y4EHHUS;

coJepkanue yueOHoro npeamera « @u3ukay» 1mo rogam o0ydeHus..

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
UCIIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MIPOrpaMM.

[TporpaMMa no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTEICH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
HOJIXOJJOB K NpenoAaBaHuio0 (U3MKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIMX 3aKOHaX MPHUPOAbI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUW, W3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MAaTepuajioB C 33aJlaHHbIMM CBOWcCTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpPEIHETO O0IIEr0 00pa30BaHus OJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PM3UKHU, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannsanus NPeaIIoNaracT HCIHOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriny0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIomero Qaxkropa ydeOHoro mpouecca. s yriayOn€HHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anuud (PU3MYECKOr0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHust paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacdy€THBIX 3aj7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kauecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECMEUMBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaAeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPHUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O Hay4YHOM METOJi€ MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BaHUEM (DU3NYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJIrOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKUX OCHOB M TMPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTHU MOJYUYEHHOTO PE3YIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yudeOHoro npeamera «®Dus3uka» Ha YpOBHE CpEAHEro OO0IIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus otBoauTcs 340 gacoB: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS JTa0OpaTOPHBIX pPabOT ¥ OMBITOB C YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIIE0BaHUS (PUZNUECKUX SIBIICHUM.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHnWid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTU. Dr3nueckas
TEOPUSL.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepeHnue cuibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUHU HA OCH CHUCTEMbI KOOpPIHMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHass cKOpocTh. llepmon u wactora oOpaiieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKECHHOM IIPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOpUN, CKOPOCTEH ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
THIOTE3bI O TPSIMON MPOMOPIHUOHAIBHON 3aBHCHUMOCTH MEXAY JaIbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOSI, KAYEHHS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMoctH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue pabOThl CHJIBI TPEHHUS MPHU JABWXKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBmwkeHHe. Xapaktep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUW A
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — PeElaKCalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUsl 4acTHUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEM — DHEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér KkoiuuecTBa TEIUIOTHI Tpu  Temonepenade. l[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOIIECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOIIECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctaiv3anusa. YJIeJbHAas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBinenus. J[apiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npu nmoHM>XKEHHOM JaBJICHHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHON BIIAXHOCTHM BO3JyXa M OILIEHKAa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUYECKHi 3apsna. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHEprus 3apsga B DIJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



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

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJA IIONEPEYHOIO CEUYCHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONTHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH: aMIEepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMUWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

Cnoco0Obl coenuHeHus1 UICTOYHUKOB Toka, DJ]C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaenpsHOro COMPOTURIIEHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  Pa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHHMS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeaeHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumnoresa, (Guanmyeckas BEIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku u cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKarollel Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuoun cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1o0Jie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TIOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. Ilepumon ManbiX CBOOOJHBIX KoJieOAHUIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHH Ha yIIPyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbubiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKM IPU MPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YacCTOThI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHPaKpacHOTO U YIbTPAPUOIETOBOTO U3ITYICHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus. [10CTOSHCTBO YaCTOTBI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbiil yroyl IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE 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)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  IPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtymatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuit B Mukpomupe. COOTHOILIECHUSI HEONPEAeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue JIMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jlepext maccsr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYyTpeHHEE CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUKUCKOTO OOIIECTBA, PaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUIM
BOCIIUTATENBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:
c(OPMHPOBAHHOCTh TPAKIAHCKOM MO3ULKU OO0YYarolerocsi Kak akTUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;
MIPUHATHE TPaAULIMOHHBIX 00111eYeI0BEYECKHIX TYMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;
TOTOBHOCTb BECTHM COBMECTHYHO JEATEIBHOCTh B HMHTEpPECAX TIPaXkIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;
YMEHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;
TOTOBHOCTh K TyMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:
c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, MAaTPUOTU3MA;
LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;
CIIOCOOHOCTh OLICHMBATh CUTYyallMi0 M MPUHUMATh OCO3HAHHbIE pELICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YUYEHOTO;
OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAsl ACTETUKY HAy4YHOIO TBOPYECTBA,
npuCyIero (GU3nIecKoit Hayke.

TPYAOBOI0 BOCIIMTAHMS:
MHTEpEC K pa3MyHbIM cepaM MpoPecCHOHATBHON NeATebHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3HKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyayiieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIE TIJIaHBI;



TOTOBHOCTh W CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIacTH
(bu3KMKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHUA:
c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYPhl, OCO3HaHUE  IJ100aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;
IJIAHUPOBAHUE W OCYUIECTBJIIEHUE JACHUCTBUU B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
pacuIMpeHre OMbITa JACSATEIBHOCTH IKOJIOTMYECKOM HAINpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUM 10 (PU3UKE.

HEeHHOCTH HAYYHOT'0 MO3HAHUS:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHME LIEHHOCTH HAayYHOM NEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE U3YyUCHHUS
(GU3MKK  OCYLIECTBNIATH MPOEKTHYID M  HCCIEAO0BATENbCKYIO JIEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeIbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUSA

Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENFHO (OPMYIUPOBATh M aKTYaJU3WPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpeNeNsATh LENu JCSTeNIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEpUU UX
JOCTHKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PacCMaTPUBAEMbBIX (PH3UUECKHUX
SIBIICHUSX;
pa3palaTeiBaTh IJIaH pEIIEHUs NpoOJeMbl € YYETOM aHalM3a HMEIOLUXCs
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTHh KOPPEKTHBBI B JESATEIHHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEILHOCTH,
KOOPAMHHUPOBATh U BBINOJHATH PadOTy B YCIOBUSIX PEAJbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBUA.
BJIQICTh HAYYHOH TEPMHHOJOTHEH, KIIOUEBHIMU TOHIATHSAMH W METOJaMU
buznueckoil HayKu;
BJIa/IeTh HaBBIKAMU Y4E€OHO-MCCIIEIOBATEIbCKOW M MPOEKTHOW JEATEIbHOCTH B
o0nacTu (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBbHOMY TOHMCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;



BJIAJETh BUJAAMHU JCSATEIBHOCTH IO TOJYYEHHID HOBOTO 3HAHMS, €ro
UHTEPIIPETallY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;
BBISIBIIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U AKTYyAJIN3UPOBATH 3a]1a4y, BbIIBUTaTh
TUIIOTE3y €€ peLICHUs, HaXOAWUTh AapryMeHThl Uil JI0Ka3aTeJIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;
aHAIM3UPOBaTh MOJYYCHHbIE B XOJ€ PELICHUs 33Ja4d pPe3yibTaThbl, KPUTHYECKH
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
CTaBUTb M  (OpPMYyJIMpOBaThb COOCTBEHHbIE 3aJadyd B  00pa30BaTEIIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;
JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
YMETh NEPEHOCHTh 3HaHUWA 1O (U3MKE B  MIPAKTUYECKYI0  00JIacTh
KU3HEIEATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00sacTel;
BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undpopmaumeii:
BJA/J€Th HaBbIKAMHM IOJIy4€HU HUHGPOpMALUU (PU3NYECKOTO COAEPKAHUA U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIIATh IIOWCK, aHAJIW3,
CUCTEMATU3ALMIO U HHTEPIpETauuio MHPOPMALMK Pa3IudHbIX BHIOB U (HopM
IIPE/ICTABIICHHUS;
OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;
UCIIOJIb30BaTh CPEACTBa MH(MOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B
pPEILIEHUM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPraHU3allMOHHBIX 3a1ad C
coOoiecHueM TpeOOBaHUN HJProHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e3011acCHOCTH;
CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpkaHMS B Pa3IMUHBIX (opMmaTax ¢ yuy€Tom
Ha3HAuY€HUs MH(DOpMALMU U 1IeJIEBOM ayJIMTOPHUH, BEIOMPAs ONTUMAIbHYIO (pOopMy
MIPEICTABIICHUS U BU3yaJIU3al[1U.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:
OCYILECTBIAThH OOIIEHNE HA YpOKaX (PM3UKH U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallui U CMSTYaTh KOH(JIUKTHI;
pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;
NOHMMAaTh M HCHOJb30BATh IPEUMYIIECTBA KOMAHAHOW W WHAWBUAYAJIbHON
paboTHI;
BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBHM € yd€ToM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



NPUHUMATh LEJIU COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPINHUPOBATH
JEUCTBUSA 0 €€ NOCTHKEHUIO: COCTABIATH IUIAH EUCTBUM, PACHIPENENATh POJIU C
y4€TOM MHEHUN yYaCTHUKOB, 0OCYX/IaTh pe3yabTaThl COBMECTHOM pabOTHI;
OLICHMBATh KaueCTBO CBOETO BKJIAJa M Ka)XJOr0 y4aCTHHKA KOMAaHIbl B OOLIMii
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;
npemjlaraTh  HOBbIE IPOEKTHI, OLEHUMBAaTh HWJEM C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;
OCYULIECTBJIATh NO3UTUBHOE CTPATETNYECKOE NOBEACHUE B PA3JIMYHBIX CUTyalLUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusanms:
CaMOCTOATENIbHO OCYIIECTBIISITh IO3HABATEIBHYIO JEATEIBHOCTh B 00OJACTH
(GU3MKM MU acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHEIC 3aJ1aUH;
CaMOCTOATENIbHO COCTAaBIATh IUIAH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3ajad,
IUIaH BBIIOJIHEHUS] TMPAKTHYECKOW pabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
pacIIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;
Jenatb  OCO3HAHHBIA  BBIOOp, AapryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 34 PEILIECHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIoCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IPYAUIIMU B 00JacTh (UBHKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JaBaTh OILICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
BJIa/IeTh HABBIKAMU I103HABATEIBHOW peQIIEKCHMM KaK OCO3HAHUS COBEPIIAEMbIX
JEWCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;
UCIIOJIb30BaTh MNPUEMBI pedieKCHH sl OLUEHKH CUTyallid, BbIOOpa BEPHOTO
pEelIeHHS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHUIO;
OPUHUMATh MOTUBBI M apryMEHThl JpPYyTHX I@pUd aHAJIU3€ pe3yJbTaTOB
JEATEIbHOCTH;
MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTK! U JOCTOMHCTBA;
OPUHUMATh MOTUBBI M apryMEHThl JpPYyTHX I@pUd aHAJIU3€ pe3yibTaToOB
NEeATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mpouecce AOCTUXEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOrPAMMBI I10
¢uszuke [ YpPOBHS CpeAHEro o0mero oOpa3oBaHUS Yy OOyYaroIIMXCs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, MpEANOIararomii
Cc(pOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW 3MOILMOHAIBLHOUN Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHBALW{, BKJIIOYAIOIEW CTPEMIICHHE K JOCTMIKEHUIO LENU U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMMATHM, BKJIKOYAIOMIEH CIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIHOCOOHOCTH BBICTPAaUBAaTh OTHOLIEHUS C
JIPYTUMH JHOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI

K xoniy oOyuenuss B I0 knacce mnpenMeTHBIE Pe3yybTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:
NOHUMATh PoJib (U3UKH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOM, SKOJIOTHYECKOH,
COLIMAJIbHON M ATHMUYECKOH c(hepax AesaTeTbHOCTH YeJIOBEKa, POjib U MECTO (PU3UKHU
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpa, 3HAYEHHE  ONMCATEIIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3MYECKO TEOpUUM — MEXAHUKH, MOJEKYJISIPHOW (PU3UKKM U TEPMOJIWHAMHKH,
posib (hU3MYECKON Teopuu B (POPMUPOBAHUU TIPEACTABICHUA O (PU3MUECKOU
KapTUHE MUPA;

pasznuyaTh YCIOBHUSI MPUMEHHMMOCTH MOJeneil (pU3Mdyeckux Tea U IPOLECCOB
(sBHeHUIl): HHEpUUATIbHAs CHUCTEMa OTCYéTa, alCOJIIOTHO TBEPAOE TEO,
MaTepuajgbHas TOYKa, pABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TaJIeHuE,
abcooTHO yrpyras Aegopmaliusi, abCOIOTHO YIPYroe U abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHMS, MOJAEIIN Ta3a, XKUIAKOCTH U TBEPAOrO (KPUCTAIIMYECKOIO) Tea,
WJICaJbHBIN Ta3, TOYEYHBIN 3apsi, OHHOPOLHOE IECKTPUUYECKOE TOJIE;

pasznuyaTh YCIOBHUS (TpaHUIbl, 00JACTH) MPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMAaTh BCEOOHIMI XapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OIPaHUYEHHOCTh
VICITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAJU3UPOBATh U OOBSACHITH MEXAHUYECKHUE MPOLECChl U SIBICHUS, HCIOIb3YS
OCHOBHBIC TIOJIO)KCHHS U 3aKOHBI MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBHOKCHMS, bopmyIIBI KUHEMAaTUKU PaBHOYCKOPEHHOTO JIBYOKCHUS,
npeobpa3oBaHus ['anmuies 11 CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa,
MPUHIUMIT OTHOCUTENIBHOCTU ['anmmies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXAaHWYECKOW DHEPruH, CBs3b pPAOOTBI CHIBI C
M3MEHEHHEM MEXaHMYECKOW PHEPryu, YCIOBHUSI PAaBHOBECHUS TBEPAOTO Teja), MpHU
TOM HCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['amuies, BTOporo u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUA HMMITYJIbCAa U MEXAHHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHaJTU3UPOBaTh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, MCHOJIb3Ys
ocHoBHBIE 1oJ10keHUsT MKT 1 3aKOHBI MOJICKYJIIpHOU (DU3UKH U TEPMOJIUHAMUKHU
(CBsI3b JABIICHHS UACATBHOTO T'a3a CO CpeHel KHHETHYECKOM SHEPTrUeH TeIIOBOrO
JBWKEHHUSI W KOHUEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEMIECTBA CO
CpeOHEW KWHETHYECKOW JHEPruel TEIIOBOTO JABWKECHUSA €ro 4YacTHll, CBA3b
JIaBJICHUSI WUJICAUIBHOIO Ta3a C KOHUEHTPAIMEW MOJIEKYJI W €ro TeMIEepaTypoi,
ypaBHeHUe MenpaeneeBa—Kitanelipona, mepBblid 3aKOH TEPMOJIMHAMHUKH, 3aKOH
COXpaHEHMsS] DHEPrMuM B TEIUIOBBIX IIpolleccax), MPU OSTOM HCHOJIb30BaTh
MAaTEMATHYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJU3UPOBATh M OOBACHATH AJICKTPUUYECKUE SBICHMS, WCIOJIB3YyS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI JJICKTPOAMHAMHUKHU (3aKOH COXpPaHEHUS DIJIEKTPUUECKOTrO
3apsna, 3aKkoH KyJioHa, MMOTEHIMAIBbHOCTh AJIEKTPOCTATHYECKOTO OIS, MPUHIIUIT
CyNEpPIO3ULUA  DJICKTPUUYECKUX  TOJIEH, TNpU 3TOM  YKa3blBas  YCIJIOBUS
MPUMEHUMOCTH 3aKkoHa KylioHa, a Takke MPAKTHYECKH BAXKHBIE COOTHOLICHUS:
3akoHbl OMa 11 ydyacTKa LeNd U JUISI 3aMKHYTOM DJIEKTPUYECKOM 1IeMH, 3aKOH
Jlxxoyns—Jlenna, npaBuina Kupxroda, 3akonsr dapazes aiis 371€KTpoau3a);
OMUCHIBATh  (PUBMYECKUE TPOLECChl U  SIBIICHUS, UCIOJNb3YysS BEIUYUHBI:
MEPEMENIECHUE, CKOPOCThb, YCKOPEHHE, HUMITYyJIbC Te€lla U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHJIbl, JIaBJICHHUE, MOTCHUMAJIbHAS DHEPrus, KUHETUYECKas JSHEprus,
MEXaHMUYeCKas dHEprus, padoTa CHIIBI, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, Chjia
TSDKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb, YHEPIrUs B3aUMOICHUCTBUS
Tena ¢ 3eMiél BOIM3M €€ MOBEPXHOCTH, SHEPTHUS yIpyrou f1edopmManuu npyKuHbI,
KOJIMYECTBO TEIJIOTHI, a0COJIIOTHAS TEMIlepaTypa Teljia, paboTa B TepMOAMHAMUKE,
BHYTPEHHSSI DHEPTHUS MJICATbHOTO OJHOATOMHOTO Ta3a, paboTa MACaIbHOTO Ta3a,
OTHOCHUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJ[ umeanbHOro TemioBOro IBUTaTENs;
AJIEKTPUYECKOE TMOJIE, HAIMPSHKEHHOCTh AJCKTPUYECKOTO II0JIA, HANPSKEHHOCTH
MOJII TOYEYHOTO 3apsija WIH 3apsKEHHOrO Iapa B BaKyyMe€ U B JUAJIEKTPUKE,



NOTEHIHAI ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh HNOTEHINAJIOB,
ANEKTPOJABIKYILAsl  CWJla, CHJla TOKa, HalpsDKEHWE, MOIIHOCTh  TOKa,
AIEKTpUUYECKasi EMKOCTb ITIOCKOTO KOHJIEHCATOPa, COMPOTUBIIEHUE y4acTKa LENH C
HOCJIEAOBATEIbHBIM M MAPAJUICNbHBIM COCAMHEHUEM PE3UCTOPOB, HSHEPTUs
AIIEKTPUYECKOTO I0JI1 KOHIEHCATOPA;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUS (U3MUECKUX SIBICHUN: MEXaHMYECKOEe
JBUKEHUE, TEIUIOBOE JBH)KEHHE YACTHI[ BEIIECTBA, TEIJIOBOE pPABHOBECHE,
OpOyHOBCKOE JBWXEHHE, AU(PQy3us, HCIapeHHe, KUIIEHWE U KOHJEHCAalus,
IUIABJICHUE U KPHUCTAUIM3AlMs, HANPABICHHOCTh TEIUIONEPENauH, dJIEKTPU3aLUsI
TeJ1, SKBUNOTEHIIMAILHOCTh IOBEPXHOCTHU 3apsSKEHHOI'O IPOBOIHUKA;

MPOBOJNUTDH HCCIIEAOBAHNE 3aBUCUMOCTU OAHOU (PU3NUYECKON BEIUYUHBI OT JPYTroi
C HMCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMN, NP 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUuJe TpapukoB ¢ Yy4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEpEeHUM, MenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEHUsl (PU3MUECKUX BEJIMYMH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OLEHUBATH AOCOIIOTHBIE M OTHOCUTEIbHBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOAUTH ONBITBI MO MPOBEPKE MPEAJIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
JKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
NOJIyYEHHbBIE PE3YJIBTATHI U JIEJIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TUIIOTE3bI;
coOmoaTh mpaBwiia OE30MacCHOTO TpyJda MpU IPOBEACHUM HCCIEIOBAaHUI B
pamMKax y4yeOHOIro 3KCHEepUMEHTa, MPAKTHUKyMa M y4eOHO-HCCIIEeI0BATEIbCKON U
IIPOEKTHOM JEATENIBHOCTH C MCIIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemath pacuy€THBIC 3aJa4d C SBHO 3aJIaHHOM U HEABHO 3aJaHHON (U3HMYECKOU
MOJIC/IbIO: Ha OCHOBAHUHW aHajW3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (PU3HMUECKOM
MOJIeJIM, OTBEYarollel TpeOOBaHUAM 3aJadyd, NPUMEHATH (HOPMYJIbI, 3aKOHBHI,
3aKOHOMEPHOCTH U TOCTYJNaThl (PU3MUECKUMX TEOpUHA TPHU HUCIHOJIb30BAHUU
MaTE€MaTUYECKUX METOJ0B pEelIeHHUs 3a7ad, MPOBOAUTH PacyE€Tbl HA OCHOBAaHUU
MMEIOIINXCS JAHHBIX, AHAJU3UPOBATH PE3YyJbTAaThl U KOPPEKTUPOBATh METObI
pELIeHUs C YYETOM MOIYUYEHHBIX PE3YJIBTATOB;

peliaTth KayecTBEHHbIC 3a/layd, TPeOylolIue MNPUMEHEHUS 3HaHUW W3 pa3HbIX
pasznenoB Kypca (QU3MKH, a TaKKe HMHTErpaluy 3HAaHUW W3 JAPYTUX NpPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOUKY PAaCCYKICHUN
C OMOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA NJIs1 OOBSACHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMUCTB M TEXHOJOTHUYECKUX
MPOLIECCOB;



IPUBOJUTH TMPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UpPOBaThb M OLICHUBATh IIOCIEACTBUSA OBITOBOM U IPOU3BOJCTBEHHOU
JESTEIIbHOCTH YEJIOBEKAa, CBA3aHHOM € (PU3MYECKHMMM NPOLECCAMM, C MO3MLMN
HKOJIOTHYECKOM 0€301acHOCTH, IIPEICTaBICHAN 0 palMOHAIIBHOM
IPUPOAOIIOIb30BAHUN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHOKEHHI HAyKU U
TEXHOJIOTHH JUIsl JaIbHEHUILETO pa3BUTHSI YEIIOBEYECKOT0O O0ILECTBA;

OPUMEHATh pa3iIuyHble CcrnocoObl paboTbl ¢ uHpopManuell (U3NYECKOTO
COJIEp’KaHUSl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH,
Opu 3TOM HCHOJIB30BaTh COBPEMEHHbIE WH()OPMALMOHHBIE TEXHOJIOTUU IS
MOUCKa, TMepepadOTKU M MPEIbSABICHUS YYEOHOW W HAYYHO-TIOIMYJISIPHOM
uHpOpMallMU, CTPYKTYPUPOBAHUS U HUHTEpHIpETalMi UHPOpMAaIUH, MOJTYyYEHHON
U3 PpA3NMYHBIX KMCTOYHUKOB, KPHUTHYECKM aAHAJIU3UPOBATh  IOJy4AEMYIO
MH(OPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUMH,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

NPOSIBJISITh OPraHU3ALMOHHBIE W TO3HABATENIbHBIE YMEHHSI CAaMOCTOSTEIBHOIO
IpUOOpEeTEHUs] HOBBIX 3HAHUM B IMPOLIECCE BBIIOJIHEHUS NMPOEKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B rPYIIE C UCIIOTHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyIMIIbl, PAlMOHAIBHO PACHpPENeNsaTh JAESITENbHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJCKBATHO OLICHMBATh BKJIAJ KaXKIOTO M3 YYAaCTHUKOB TIPYIIIBI B
peleHne paccMaTpuBaeMon IpooOIIeMbl;

OpOSIBIISATh MOTHBALMIO K Oyayuiedl mnpodeccuoHalbHON JeATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.

K xonmy oOydenust B 11 Knacce mpeIMETHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:
MOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COLMAIBHOU U
ATUYECKOU chepax e TeIbHOCTH YEeJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOM
HAYyYHOW KapTUHE MHpA, POJIb ACTPOHOMHHU B MPAKTHYECKOW JEATEIBHOCTH
YEeJIOBEKa M JAIBHEWIIEM  HAyYHO-TEXHHYECKOM  pAa3BUTHH, 3HAYECHUE
OMMKCATENIbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOW U MPOTHOCTHYECKOM
byHKUMA  (QU3HYECKOM TEOpUM — DIIEKTPOAMHAMUKH, CHEIUAIbHOW TEOpUU
OTHOCHUTEJIbHOCTH, KBAHTOBOM  (U3MKH, pOJib  (PU3UYECKOH TEOpuu B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE;

pa3Iuyath YCJIOBHUS MPUMEHUMOCTH Mojelie (Qu3nueckux Tel M IMPOoIeCcCOB
(sBNIEHUI): OAHOPOJHOE DOJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE TMOJIs,



rapMOHHYECKHE KOJIeOaHMs, MAaTeMATUYECKUN MAasTHUK, UJI€aTbHBINA MPYKUHHBINA
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCABbHBIM KOJeOaTeIbHBIH KOHTYpP, TOHKas
JIMH3a, MOJIeJIEN aTOMa, aTOMHOTO SApa U KBAHTOBOM MOJIEJIH CBETA;

pasznuyaTh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMAaTh BCeoOLUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH 3JIEKTPOMArHUTHBIE TPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI JJIEKTPOJMHAMUKH W CIIEIUATIBHON TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs HIIEKTPUUECKOro 3apsjia, cuia Amiiepa,
cuna JlopeHiia, 3aK0H 3JIEKTPOMarHUTHOW MHIYKIWH, IpaBwiio JleHua, cBs3p J/1C
CAaMOMHIYKIIMH B JIEMEHTE AJIEKTPUYECKOM LENMU CO CKOPOCTHIO U3MEHEHUS CHJIBI
TOKa, MOCTYJaThl CIEIMaTIbHON TEOPUU OTHOCUTEIILHOCTH DUHILTEHHA);
aHAJIM3UPOBaTh M OOBACHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, HCIONb3Ys
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHUEe OiHIITEeHHa Ui ¢doTodrddexra,
IIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIKAII COOTHOIIEHUSI HEONPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAaHEHHUS 3apPSAJ0BOTO U MAcCCOBOTO YMCEN U DHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PaJMOAKTUBHOTO PACIajia);

ONHUCHIBaTh (PU3UYECKHE TMPOLECChl U  SBJIEHUS, HCIOJIb3YsSd BEJIUYMHBIL:
HaIPSHKEHHOCTD AJIEKTPUYECKOTO IOJISI, MOTEHIMA AIEKTPOCTaTUYECKOTO IOJI,
Pa3HOCTh MOTEHLMAJIOB, 3JEKTPOJBIKYIIAS CUJIA, UHAYKUWS MarHUTHOTO MOJIA,
MarHUTHBIA TOTOK, cuia AmIiepa, HUHAYKTHBHOCTb, 3JIEKTPOABMXKYLIAs CHJIA
CaMOMHAYKIIMM, OSHEPrus  MAarHUTHOIO IIOJS  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTUS], SHEPTHUS MTOKOSI CBOOOHON YaCTHUIBL,
SHEPrus U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsil AApa, SHEPTUsl CBSI3U SApa;
OOBSACHATh OCOOEHHOCTH MPOTEKAHMS (PU3UUECKUX SIBICHUMN: 3JIEKTPOMArHUTHAS
WHIYKIUS, CaMOMHAYKIUS, PE30HAHC, WHTeppEepeHiuss BOJH, AUPpakius,
JTUCTIEpCHs, TIOJIHOE BHYTPEHHEE OTpaxeHue, (oroasekTpuueckuit sddext
(poroaddext), anvda- wu OeTa-pacmagsl SAEp, TaMMa-u3IydEHUE SIEp,
(bu3nYecKue NPUHILIMIBI CIEKTPAILHOIO aHaJIN3a U paboThI J1a3epa;

ONpEAENATh HaNpaBlIeHUE WHAYKIUUW MATHUTHOTO IMOJISI MPOBOJHUKA C TOKOM,
cuibl Amrmiepa u cuisl Jlopenua;

CTPOUTHh H300pakeHHE, CO3AaBAaEMOE€ IJIOCKMM 3€pKajioM, TOHKOW JIMH30H, M
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOIIOJIATAIOIIME ACTPOHOMHUYECKUE TOHSTHS, TEOPUH U 3aKOHBI
JUTsl aHaliM3a U OOBACHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIMX B 3BE3AaX, B
3BE3AHBIX CHCTEMAax, B MEXraJlaKTHUECKOM cpene; IBUKEHHs HEOECHBIX Tell,
ABOJIIOLIIH 3BE31 U BeeneHHoi;

OPOBOAUTH  HCCIIEJOBAaHME  3aBUCUMOCTEM  (U3MYECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,



¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
Buae TpadukoB ¢ ydu€ToM aOCONIOTHBIX TMOTPEIIHOCTEH H3MEpeHMi, eNaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJNTH KOCBEHHBbIE H3MEPEHMsI (PU3MUECKHX BEIMYUH, NP 3TOM BHIOMpATh
ONTUMAJbHBI METOJ M3MEPEHMs, OLEHUBATh AOCOIIOTHBIE U OTHOCUTEIIbHBIE
NOTPENIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH ONBITHl 10 MPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh
IIOJIy4ECHHBIE PE3YJIBTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEIOKEHHON TUIIOTESBI;
OIMCBIBATH METO/BI ITOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOmoaTh mpaBWiia OE30MacHOTO TpyJda MpU NPOBEJACHUHM HCCIEIOBAaHUI B
paMKax y4eOHOro SKCIIEpUMEHTA, MPAKTHKyMa U y4yeOHO-UCCIIEIOBATEIbCKON H
IIPOCKTHOM JEATEIIBHOCTH C HCIIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemath pacdy€THBIC 3aJa4d C SBHO 3aJaHHOM M HEABHO 3aJaHHON (U3UYECKOU
MOJIEJIbIO: Ha OCHOBAaHMM AaHalIM3a YCIOBUS BBIOMpATh (PU3UUYECKUE MOJIENH,
OTBEYAIOIIME  TpeOOBaHUSAM  33Jauyd, MPUMEHATH  (QOPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTHM M TMOCTYJNaThl (PU3MUECKUX TEOpUM TMpPH HCHOJIb30BaHUU
MaTE€MaTUYECKUX METOJOB pPEUICHUsS 3a7ad, NPOBOAUTH PacdE€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METObI
pElIeHUs C YYETOM MOITYUYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBbIE 3a/ayd, TPeOYIOLIUE NPHUMEHEHUS 3HaHUW U3 pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKe MHTETpallMd 3HAHUNW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOUYKY PACCYXKACHUIM
C OMOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHUS;
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MJisi OOBSCHEHHS OCHOBHBIX MPUHIMUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;

IPUBOJNUTH MPUMEPHI BKIIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHaJIM3UpOBaTh U OIICHMBATh IIOCIEACTBUS OBITOBOM U TPOM3BOJICTBEHHOM
JESITEIBHOCTH 4YEJIOBEKa, CBA3AHHOM € (PU3MYECKHMMH MPOLECCAMH, C MO3MIMN
DKOJIOTHYECKOHN 0e30MacHOCTH, MpeICTABICHUM 0 palMoHaIbHOM
IPUPOAOTOIH30BAHUN, @ TAKKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHOXKEHUN HAyKU U
TEXHOJIOTUH IS JaTbHEHIIEro pa3BUTHS YeJIOBEUESCKOTO O0IIECTBa;

NPUMEHSTh Pa3IMYHBIE CHOCOOBI PpaboThl ¢ uWHPOpMaNHEH (HU3UIECKOTO
COJIEp’KaHUSl C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUH,
IpyU 3TOM HCHOJb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMM IS



NOHCKa, TMepepadOTKM U MPEAbSBICHUS Yy4eOHOW W HAyYHO-TIOMYJISPHOU
uHbOpMaIlMU, CTPYKTYPUPOBAHUS U HUHTEPIpETAIMH HHPOPMAINH, MOJTYYSHHON
U3  PaA3IMYHBIX HWCTOYHUKOB, KPHUTHUYECKH AHAJIU3UPOBATH  IOJYy4aEMYIO
MH(GOPMAIIUIO U OLIEHUBATH €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIN3a UCTOYHHKA UH(POpMAIIH;

IIPOSIBIIATh OPraHU3ALMOHHBIE M TIO3HABATEIBHBIE YMEHHUS CAMOCTOSITEIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHWI B IPOLIECCE BBINOJHEHUS MPOEKTHBIX U Y4EOHO-
UCCIIE0BATENBCKUX padoT;

paboTaTh B rpyIIie ¢ UCIOIHEHUEM Pa3JIMYHbIX COLMAIbHBIX POJIEH, IIIAaHUPOBATh
paboTy TpyMNIbl, PALMOHAIBHO paclpeAcisaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJCKBAaTHO OLICHMBATH BKJIAJ Ka)XIOrO W3 YYACTHUKOB TIPYyNIbl B
pEelIeHre paccMaTpuBaeMo IPOOIEMBI;

OpOSBIATE MOTUBALMIO K Oyayuiedl mnpodeccuoHalbHON JEATENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacoB DJIEeKTPOHHbIE
Jl:;')n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontpoabubie I[Ipakruyeckue gg;g? OOBBaI;“I:J)'ILHLI e
padoThI padoThI pecype
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOJIBI
Hroro no pazneny
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTnka TBEPIOTO TeNa S
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
HWroro no paznery 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15
3.2 Tepmoaunamuka. TerioBbie MaITMHBI 20
33 ArperaTtHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexobl
Hroro no paszaeny 49
Paznea 4. JIEKTPOAMHAMHUKA
4.1 DIEKTPUIECKOE TIOJIE 24
4.2 [TocTOsSIHHBIN TEKTPUYECKUIN TOK 24
4.3 Toku B pa3nu4HBIX cpenax 6
Wroro no pazueny o4

Paznea 5. PUSHUECKHAN IPAKTUKYM




5.1 OuznuecKuii MpaKTHKyM 16 16
Wroro no pazneny 16
PesepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KosinuecTBo 4acoB DJIeKTPOHHBIE
Ne o/ E::ﬁ;::f;:::me PA3CIAOB 1 TEM Beero Konrpoabnbie IIpakTHyeckue E)Iég(al:foo:ab;:;bnme
padoTshI padoThbI pecype
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHoe 11071€ 14
1.2 DJIeKTpOMarHUTHAst HHTYKIIUS 13 1
Uroro no pazzeny 27
Pazgen 2. KOJIEBAHUSA 1 BOJIHBI
2.1 Mexanudeckue KoneGanus 10
2.2 DJIeKTPOMArHUTHBIEC KOJICOaH s 15
2.3 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI 10
24 OnTuka 25
HWroro no paznemy 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

3.1 Ocuoet CTO 5 1
Hroro 1o pazueny S
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOJIHOBOM Tyain3m 15
4.2 dusnka atoma 5
43 ®dusnKa aTOMHOTO Spa M 2JIEMEHTAPHBIX 5
YACTHI
Utoro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

5.1

DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU

12

Hroro no pazneny

12




Paznea 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ou3ndecKuil MpaKTHKyM 16 16
Wroro no pazueny 16
Pa3znen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremaru3zaius 1 0000IICHUE TPEIMETHOTO
71 COJIepKaHUS M ONIbITA JIEATEILHOCTH, 15
' nproOPETEHHOTO TIPU U3YYCHUHU Kypca
¢u3uku 10 — 11 kmaccoB
Hroro no pasneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16










