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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHA M TpeOOBaHMWA K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHOM mporpammsl, npeacTtaBieHHbix B PI'OC COO, a Takxe ¢
yaétoMm (QenepanpbHO  paboueil mporpamMmbl BocmuTaHus W KoHienmuu
npenojaBaHus yueOHoro mnpeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit @eaepanuu, pealu3yomux OCHOBHbBIE 00pa30BaTeIbHBICTIPOTPAMMBI.

[Iporpamma no Qusuke ompenaenser o0s3aTeNbHOE MPEAMETHOE COJAEpPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YYEHUS TEM M pPa3esioB
y4eOHOTrO MnpeaMera € Y4YETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKH y4eOHOTO Tpoliecca, BO3PACTHRIX 0COOEHHOCTeH oOyuatomuxcs. [Iporpamma
1o ¢u3uKe Aa€T Mpe/CTaBlIeHUE O LEIX, COACPKAHNU, O0IIeH CTpaTeruu 00yUdeHus,
BOCITUTAHUSI U Pa3BUTHUSL O00YUaIOIIUXCSl CpeACTBaMU y4eOHOro mnpeamera «Dusnka
Ha yriayO0iaEHHOM yPOBHE.

N3ydenne kypca ¢usuku yriayOJEHHOTO YpPOBHS IIO3BOJIIET pPEan30BaTh
3ala4yi po(ecCHOHaNbHON OpUEHTAllUM, HANpaBJIECHO Ha CO3JaHUE YCIOBUU IS
IPOSBJICHHUS] CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIHOCOOHOCTEM KaXIbIM
oOydaromumMmcsi, KOTOpble HEOOXOAUMBI JUIsl MPOAOJDKEHUs 00pa3oBaHHUs B
opraHuzanusx npodeccuoHaTbHOrO 00pa3oBaHMsl MO  PA3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBLHOCTSIM.

B nporpamme no ¢pusuke onpenenstorcs MIaHUPyeMbIe Pe3yJIbTaThl OCBOCHHS
Kypca U3MKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs: JUYHOCTHBIE,
MeTanpeaMeTHble,  NpeaMeTHble  (Ha  yriyonéHHoMm — ypoBHe).  HayuHo-
METOJIOJIOTHYECKOM OCHOBOM i  pa3paboTku TpeOOBaHUN K JIMYHOCTHBIM,
METanpeJMETHbIM M TMPEIMETHBIM  pe3yJibTaTaM OO0y4YaloIIuXCs, OCBOUBLIUX
nporpamMmy Mo (puU3MKe Ha ypOBHE CpeAHEro oOuiero oOpa3oBaHus Ha YriayOin€HHOM
YPOBHE, SBJIIETCSI CHCTEMHO-AEATENBHOCTHBIN MOJXO/I.

[Iporpamma no (us3uKe BKIIOYAECT:

® [UJIJaHUPYEMBIE PE3YyJIbTaTbl OCBOEHHUS Kypca (GU3UKA Ha yIriyOJEHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00y4eHHS;

e cojepkanue yuyeOHoro npeamera «dusmkay mo rogam o0ydeHHs..

[Iporpamma mo ¢u3nke wWMEET MNPUMEPHBIA XapaKTep W MOXKET OBITh
UCIOJIb30BaHA YUUTEIIMU (DU3UKHU JJII COCTABIECHUSI CBOMX PaOOUYUX MPOrpamm.

[Iporpamma no (u3uKe HE CKOBBIBAET TBOPYECKYIO MHUIIMATUBY yUUTENEH U
IPEIOCTaBISET BO3MOKHOCTHU JJI Pealii3alii pa3InyHbIX METOJIMYECKUX MOJIX0I0B
K NOpenojJaBaHui0 (PU3MKUM Ha YriayOJI€HHOM YpOBHE NPU YCIOBUM COXpPaHEHUs
00s3aTENbHON YaCTH COJEPKAHUS Kypca.



du3zuka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauecTBe Y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY
3HaHUM 00 okpyxatouieM mupe. LlkonbHbI Kypc QU3MKK — cHCTEMOOOpa3yromuii
JUTSl €CTECTBEHHO-HAYYHBIX yYE€OHBIX MPEAMETOB, MOCKOJBKY (DH3NYECKHUE 3aKOHBI
JIeKaT B OCHOBE IPOIECCOB M SBJICHHH, U3y4aeMbIX XUMHEH, Onoioruei, puznaeckoi
reorpadueit u acrpoHomueii. Mcrmonap30BaHne U aKTUBHOE NMPUMEHEHNE (PU3MUESCKUX
3HAHUM OMpEeNeNuIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe dHEepPreTUKy, TPAaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyUYEeHHsI HOBBIX MaTepHUaioB
C 3aJaHHBIMU cBoWcTBamMH. I3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHWE  €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa oOOydwaromerocs, B
dbopMHpoBaHWEe yYMEHUN NPUMEHSITh HAYUYHBIM METOJ| MO3HAHUS IMpPHU BBIMOJIHEHUU
MU y4€OHBIX UCCIIETOBAHMM.

B ocHOBY kypca pusnku Ha ypoBHE CpeaHEro oO0IIero oopa3oBaHUs MOJOKEH
psiI ueH, KOTOpbIe MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iesioB (HU3WKH, BKIIOYACT Kak
BOIIPOCHI KJJACCUYECKOM, TaK M COBPEMEHHOMN (DU3HUKHU.

Hoesn eenmepanuzayuu. B coOTBETCTBUM € HeW MaTepuan Kypca (U3HKH
00beIMHEH BOKPYT (hU3UYECKUX Teopuid. Beaymum B Kypce siBisieTcsi GopMUpPOBAHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanojaraeT HMCHOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICIICHHE CBSI3HM Ppa3BUTHUSA
GbU3HKK ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PECHUECKUMH, HPABCTBEHHBIMHU
U DKOJIOTMYECKUMU TTpoOIeMamu.

Hoes npuxnaownoii nanpasiennocmu. Kypc ¢usuku yriayOGnéHHOro ypoBHS
npeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJOTUYECKUX
NPWIOKEHUI N3YYEHHBIX TEOPHM U 3aKOHOB. IIpu 3TOM paccmaTpuBarOTCA Ha YPOBHE
OOIIHX MPEICTABICHUI U COBPEMEHHbBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoesa skonocusayuu peannsyercs TOCPEICTBOM BBEJCHUS DIIEMEHTOB
coJiepKaHusl, MOCBSMIEHHBIX YKOJIOTMUYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTMH, a TaKXke OOCYXIEeHUs MpodiieM
palMOHAIBHOTO TPUPOAOIIOIB30BAHUS U SKOJIOTMYECKOM O€301aCHOCTH.

OcBoenue comepkaHusi MPOrpaMMbl IO (DU3UKE JOJKHO OBITh IMMOCTPOCHO HA
OPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO moaxona. s ¢bu3uku peanmzanus 3THX
OPUHIIMIIOB Oa3UpyeTcss Ha HCIOJb30BAHUU CAMOCTOATENBHOTO JKCIEPUMEHTa Kak
MOCTOSTHHO JIeHcTBYoMIEro (haktopa yueOHoro mporiecca. s yriny0néHHoro ypoBHs
— 3TO CHUCTEMa CAMOCTOSITEIBHOIO YYEHHMYECKOTO SKCIEPHMEHTA, BKIIFOYAOIIETO
dbpoHTanbHbIE  YYEHMUYECKHE ONBITHI MPU HM3YyYEHUH HOBOTO  MaTepuaa,
nabopaTopHble pabOThl M pabOTHI MpakTHUKyMma. [Ipu 3TOM BO3MOXKHBI JBa criocoda
peanu3anuu (GU3NUECKOro MpakTUKyma. B mepBoM ciyyae MpakTUKyM MPOBOAMTCS
1160 B koHue 10 u 11 knaccos, 1160 mociie NepBoro U BTOPOro MOJYyroAuid B KaxaoM
U3 3TUX KIaccoB. BTopoli crmocod — 3To mHTErpamus paboT MPaKTUKyMa B CHCTEMY



71ab0paTOpHBIX paboT, KOTOPBIE MPOBOASTCS B MPOLIECCE U3YyUEHHUS paszesia (TEMbl).
[Tpu sToM noa paboTaMu MpPaKTHKyMa MOHUMAETCS CaMOCTOSITEIIbHOE UCCIEI0BAHUE,
KOTOpO€ MPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOro, 000OWEHHOrO BuAa 0e€3
IIOIIArOBOW MHCTPYKIIUH.

B mporpaMmMe 1no ¢uzMke cucCTeMa YYEHHYECKOro  HKCIEPUMEHTa,
7a00paTOpHBIX pabOT W TPAKTUKyMa MPEACTABICHA €JAWHBIM IepedHeM. Brioop
TEMaTUKH I OTUX BHUJOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa30BaTeIbHOr0 MpoIecca MCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO
IUIAHUPOBAaHUS U OcHamleHus kaOuHera ¢usuku. Ilpu 3TOM oOOecneuynBaeTcs
OBJIaJICHHE 00YYaIOUIMMHCS YMEHUSIMU IPOBOAUTD MPSIMbIE U KOCBEHHBIE U3MEPEHUS,
UCCIICJIOBAHMS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH U TIOCTAHOBKY OIBITOB I10
IIPOBEPKE MPEJIJIOKEHHBIX TUIIOTE3.

bonpiroe BHUMaHUE yeaseTcsl pelICHHIO PaCUéTHRIX M KayeCTBEHHBIX 3ajad.
[Tpu 3TOM 1151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 337auu C SIBHO 3a/laHHOM U
HESBHO 3a/laHHOM (DU3UYECKON MOJIEeTbIO, IMO3BOJSIONINE MPUMEHSATh H3yYECHHbIE
3aKOHBl U 3aKOHOMEPHOCTHM KaK M3 OJHOTO pas3fena Kypca, TaKk M HHTETpUpyA
NpUMEHEHNE 3HAHWW M3 Pa3HBIX pas3zfenoB. [ KaueCTBEHHBIX 3a/ad MPUOPUTETOM
SBIJISIFOTCS 3a/1aHUs Ha 0OBACHEHHE/TIPe/ICKa3aHue MPOTeKaHUsl (PU3HUUECKUX SBICHHM
U TIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyromue BpiOopa (pU3u4ecKoil Moaenu Js
CUTYAIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanuamu OI'OC COO k maTepuanbHO- TEXHUYECKOMY
o0ecrieyeHno y4eOHoro mpoiecca Kypc (pU3UMKH yriyOJIEHHOIO YpOBHS Ha ypOBHE
cpeaHero oOiiero o0pa3oBaHMsS JIOHKEH H3ydaThbCs B YCIOBHUSX MPEIMETHOTO
kabuHeta. B kabOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE J1abOpaTOpHOE
00opy/i0BaHUE JJis BBIIIOJHEHUS YKa3aHHBIX B MpOrpamMMme Mo (U3NKEe YUYEHUUYECKHX
OMBITOB, JIA0OPATOPHBIX PadOT U PabOT MPaAKTUKyMa, a TaKXKE JEMOHCTPAIMOHHOE
00opyoBaHUE.

JlemoHCcTpannoHHOe  o0OopyaoBaHue (GOpMUPYETCS B COOTBETCTBHH  C
OPUHLIMIIOM  MHMHUMAJbHOW  JOCTAaTOYHOCTH M OOECIEYMBAET  IMOCTAaHOBKY
NEPEUYUCIIEHHBIX B MporpaMme 1O (U3MKE KIIOUEBBIX JIEMOHCTpauuil s
UCCIICJIOBAHMSI ~ W3YYaeMbIX  SBICHHA W  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKIX TPUMEHEHUH.

JlabopaTtopHoe o00oOpynoBaHHE M YUYEHHYECKHX MPAKTUYECKHX paboT
dopMupyercss B BUAE TEMaTHUYECKMX KOMIUIEKTOB M OOECHEUMBAETCs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMIUICKTHI
JabopaTopHOTO 000pYyAOBaHUS JOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJB30BAaHUU AHAJIOTOBBIX M IU(POBBIX MNPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IIUPPOBBIX 1a00paTOpUil.

OCHOBHBIMH TEJIIMH U3y4eHUs] PUZUKHU B 001IEM 00pa30BaHUU SBIISTFOTCSI:

e (opMHpOBaHHME HWHTEpeca M CTpeMJICHHs OOydJalomuXxcsi K HaydIHOMY
U3YYCHUIO PUPOBI, PA3BUTHE UX HHTEIUICKTYATbHBIX H TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE



UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHHUs OCHOB
CTPOCHHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DHU3HKU;

e (opmupoBaHHe yMEHUH OOBSACHATH SBJIEHUA C  HCIOJb30BAHHEM
(bu3HUeCKMX3HAHUN U HAYYHBIX JI0KA3aTeNbCTB;

e (opmupoBaHHe MPEACTABICHUM O POJIU (PUIMKHU JUIsl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHUE MpEeACTaBICHUN 0 BO3MOYHBIX chepax Oyny1eu
npoecCHOHaNbHON  JESTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOATOTOBKA K
nanbHeineMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1enel oOecreyuBaeTcs peuieHUueM CIeAYIOIUX 3alad B
MpoIIecCe U3YUYEHUSI Kypca (PU3UKU Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHus:

e [IpuOOpETEHUE CUCTEMBI 3HAHUN 00 00IIMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIOYAs MEXAHHUKY, MOJIEKYJSIPHYIO (DU3UKY, dJIEKTPOINHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acTPO(DHU3UKH;

e (opmMupoBaHHE YMEHUI MPUMEHSATh TEOPETUUECKUE 3HAHUS I OObSICHEHUS
bu3nuecKkux SBICHUNA B MPUPOJAE W ISl TNPUHATHS TPAKTUYECKUX pEIICHUN B
MIOBCEIHEBHOM KU3HH;

® OCBOEHHME CIOCOOOB pEUIEHUs pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
(¢u3nuecKol MOJIENbI0, 3aJad, IOAPA3yMEBAIOIIUX CAMOCTOSTEIIBHOE CO3/1aHUE
dbuznueckoil MoOAeNU, aJCKBAaTHOW YCIOBHUSIM 3aJadyd, B TOM YHCIE 3ajad
WHKEHEPHOT'O XapaKkTepa;

® MOHMMaHWE (PUBNYECKUX OCHOB W TPHHIUIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYIKAIOIILYIO CPEAY;

® OBJIAQJICHHE METOJAMH CaMOCTOSITEIHPHOTO IUIAHUPOBAHUS W TPOBEACHUS
(bu3HYeCKNX SKCIIEPUMEHTOB, aHAIIN3a U HHTEPIIPETAIINN HH(HOPMAIIIH, OTIPEACIICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

® CO3[]aHUE YCJIOBUM IJIsi Pa3BUTHS yYMEHHUI MPOEKTHO-MCCIIEA0BATENbCKOM,
TBOPUYECKOU JIEITETbHOCTH;

e pa3BuTUE UHTEpPEca K chepam mpodhecCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHON
¢ GU3HKOIA.

B coorBerctBunm c tpeboBanusiMu PI'OC COO yrnyOnéHHbI ypOBEHb
U3y4deHus: yueOHoro npeamera «Pu3rka» Ha ypOBHE CPEAHEro OOIIero oopa3zoBaHuUs
BEIOWpaeTCS OOYyYaIOIMUMHUCS, TUTAHUPYIONIUMHU TPOJIODKCHHE O0pa3oBaHUs 10
CHEIUATBHOCTIM (HU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha uzydenue ¢gusuku (yriyOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 374 yaca: B 10 kitacce — 170 gacos (5 yacoB B Hefieno), B 11
kiacce — 204 gaca (6 4acoB B HEJICIIO).



COJEPXAHME OBYYEHUA
10 KIIACC

Pasznen 1. Hayunblii MeTO NO3HAHMSA NPUPO/BI.

®duzuka — QpyHIaMeHTalbHasg HayKa o npupoje. Hayunerit MeTon mo3HaHus U
METO/Ibl UCCIIEIOBaHUS (PUBNUECKUX SBICHUI.

DKCHepuMEeHT M TeOopHs B Mpolecce MOo3HaHus Npupoisl. Habmogenue wu
AKCIIEPUMEHT B (PU3UKe.

Cnocobbl  u3MepeHusi (GU3MUECKUMX BETUYMH (aHAJIOrOoBble W IUGPOBBIC
U3MEpUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  ¢u3MUEeCKUX  BenuuuH  (abcoiioTHas U
OTHOCHUTEIIbHASA).

MonenupoBanue (pU3NMUECKUX SIBICHUNW U TMPOLIECCOB (MaTepuaibHas TOYKa,
abCOIOTHO TBEPIOE TEJNO, UAealIbHAS KUJIKOCTh, UACAIbHBIN Ta3, TOUCUHBINA 3aps).
['unore3a. PU3nyECKU 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTU. PU3NYECKas TEOPUSL.

Pons m Mecro ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOM IEATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomut, nPAKMUKYM.

N3mepenne cuibl TOKA U HANPSDKEHUS! B LEMU IMOCTOSIHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX M U(PPOBBIX U3MEPUTETHHBIX PUOOPOB.

3HaKOMCTBO C IudpoBoil nadoparopueit mo ¢usuke. [Ipumepsr u3mepeHus
¢u3nYecKuX BETUYHH MTPHU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanunueckoe nBrxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHMS.

Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3aja4l MEXaHUKH.

Panuyc-BekTop MaTepualibHOW TOYKH, €ro MPOEKIMHM Ha OCU CHUCTEMBbI
KOOpAuHAr. TpaekTopus.

[lepemernienne, CKOpPOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTepHUaJbHOM TOYKHM, HMX IPOEKLIMU HA OCH CHCTEMBI KOOpPJIMHAT.
CnoxeHue nepeMenieHnui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEpPUAIbHONW TOYKH OT BPEMEHU U UX
rpaduKy.

CBobOoHOE majzeHue. YCKOpeHHe CBOOOJHOro majaceHus. JIBWXKeHHE Tena,
OpOIIEHHOr0 TMOJ YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKH OT BPEMEHU U UX TpapHKu.

Kpusonunennoe nBuxenne. [[BHkeHNE MaTEpUaIbHONM TOUYKHU IO OKPYKHOCTH.
VYrioBas u  nuHeWHas  ckopocTh. Ilepwog u wactora  oOpallieHws.
LlentpocTpeMutenbHoe (HOPMaJIbHOE), KacaTelibHOE (TaHTE€HIIMAIbHOE) M IOJIHOE



YCKOpPEHUE MaTEPHAIbHON TOUKH.

TexHuueckue yCTpOHMCTBA U TEXHOJOTMYECKHE IIPOLIECCHL:  CIUIOMETP,
JBUKEHUE CHAPSIOB, LIETHBIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEaun, CKOPOCTHBIE
JUQTHI.

Jemoncmpayuu.

Mogenb cucTteMbl OTCUETA, WILIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CnocoObI UCCIIEI0OBAHUS IBUKEHUIA.

NnmrocTpanuss npeAaenbHOro Mepexojia U U3MEPEHHE MIHOBEHHOM CKOPOCTH.
[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne paBwkeHHs Tejaa, OpPOIIEHHOTO TOA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKpYkHOCTU. [IpeoOpazoBanue
YIJIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHUE MyTeH, TPACKTOPUM, CKOPOCTEHN NBUIKEHHUSI OJTHOTO M TOTO K€ Tejla
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOrO JBMXKEHHUSI C LIEJIbIO OMNPEACTICHUS MTHOBEHHOMU
CKOpPOCTH.

N3mepenue yckopeHus npu NpSIMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHHUU T10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TIyTH OT BPEMEHM MPH PABHOYCKOPEHHOM
JIBUKECHUH.

N3mepenue yckopeHust CBOOOHOTO MajieHus (PEKOMEHI0BAaHO MCIIOIb30BaHUE
urdpoBoii 1abopatopun).

N3yuenune nBwxeHUs Tela, OPOIMIEHHOTO TOPU30HTAILHO. [IpoBepka runoTess
O NpsMOW MNPONOPLUMOHAIBHOW 3aBUCMMOCTH MEXJYy JaJbHOCTBIO MOJIETA U
HayaJIbHOM CKOPOCTHIO TEJIA.

N3yuyeHne nBUXKEHHUS Tena MO OKPYKHOCTM C TOCTOSHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanune 3aBUCMMOCTH Tepuoga OOpaiieHusi KOHUYECKOro MasiTHUKa
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[lepBpii 3axkoH Herorona. HMHepumanwsHble cucteMbl otcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HewneprumanbHble cHCTeMbl OTCYETa (OMpesesieHHe,
IPUMEPBHI).

Macca Tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoit 3akon HerotoHa jjist
MaTepuaIbHOU TOUKU. TpeTnit 3akoH HbproTOHA 1711 MaTepUaIbHBIX TOUECK.

3aKOH BCEMUPHOTO TATOTEHNSA. DKBUBAJICHTHOCTh I'PABUTALIMOHHON HMHEPTHOM
MACCBI.

Cuna TskecTd. 3aBHCHMOCTh YCKOPEHHSI CBOOOJTHOTO TMaJleHUsS OT BBICOTHI



HaJ MOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod mMUpoOThl. JBHKeHHE HEOECHBIX
T€J U UX CIIyTHUKOB. 3akoHbl Kenepa. [lepBas kocMuueckast CKOpOCTb.

Cuwna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBmXKymerocs c
YCKOPEHHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOIbKEHUS U CUJIa TPEHUS MOKOSI.
Koaddunment tpenus. Cuiia conpoTUBIICHUS MPU JBUKEHUU Tela B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUIKEHHUS.

Hasnenune. [ mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckre yCTpOWCTBA U TEXHOJOTUUECKUE TMPOIECCHl: MOJIIIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBWkeHHUS Tel B WHEPIUAIBHBIX W HEMHEPIMAIBHBIX CHUCTEMaxX
OTCU€Ta.

[IpyHLIMT OTHOCUTEIBHOCTH.

Kauenune pAByX OWIMHAPOB WM IIAPOB Pa3HOW MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIONICH MPUIOKEHHBIX K Ty CHJI CIPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHUE B HHEPIIUAIBLHON CUCTEME OTCUETA.

PaBeHcTBO cui, BOZHMKAIOIIMX B pe3yJbTaTe B3aUMOAECHCTBUS Tell. M3mepenue
MaccC 110 B3aUMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yckopenHoM noabéMe U maeHun. [L{leHTpoOekHbIe MeXaHU3MBbI.

CpaBHeHHE CUJT TPEHUS TTOKOsI, KAUCHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnvie pabomaol, npaKmuKym.

N3mepenne paBHOAECHCTBYIOUIEH CHJI MPU JABUKEHUM OpycKa MO HaKJIOHHOMU
IJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCMMOCTH BPEMEHU JABWKEHUS Opycka 110
HAKJIOHHOM MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MACCHI.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B TMPYKUHE U
pPE3UHOBOM 00pasiie, OT ux aedopmaluu.

N3ydenune IBMXKEHUSI CUCTEMbl TEJ, CBSI3aHHBIX HUTHIO, TIEPEKUHYTOW Uepe3
JErKuii OJIOK.

N3smepenne kordduimieHTa TpeHHs TO BETUYHHE YTIO0BOTrO KoddduimeHTa
3aBucuMocTd Fry (N).

UccnenoBanue nBMkeHUs Opycka MO HAKJIOHHOM TUIOCKOCTH C IMEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3yuenue aBMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTtHo TBEpHOoe Teno. IlocTymarenbHoe W BpallaTeIbHOE JIBHXKEHHE
TBEPAOro Teia. MOMEHT CWIBI OTHOCUTEIBHO OCH BpaiieHud. Ilmedo cuisl.
CrnoxxeHue cujl, TPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcaoBus paBHOBECHs TBEPIOTO Tea.



YcroitunBoe, HEYyCTOHYMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuueckrue YCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: KPOHIUTEMH,
CTPOUTEIIbHBIN KPaH, pelETYaThle KOHCTPYKIIUU.

Jemoncmpayuu. Y cioBus paBHOBecHs. Buipl paBHOBeCus.

Yuenuueckuit sxcnepumenm, nabopamopmvie padomut, NPAKMUKYM.

HccnenoBanue ycioBUM PaBHOBECHS TBEPAOrO TeEla, HMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHye KpOHIITEHOB U PACYET CUJI YIIPYTOCTH.

N3yyeHnne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIIOAb OIIOPHI.

Tema 4. 3aKkonvl coxpanenusn ¢ Mexanuke.

Nmnynec marepuaibHOM TOYKHM, CUCTEMbI MaT€pHANbHBIX TOoYeK. LleHTp macc
CHUCTEMBI MaTepHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

Nmnynse cuiibl 1 U3MEHEHHUE UMITyJIbCca Tela.
3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE BHXKEHHE.

MoMeHT uMmylibca MarepuaabHOW TOYKHU. llpencraBineHue o CcoOXpaHEHUU
MOMEHTa UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

Pabora cunel Ha MaloM W Ha KOHEYHOM IepeMenieHuu. ['padudeckoe
IpecTaBlieHue paboThI CHIIHI.

MOIIHOCTh CUIIBL.

Kunernueckass »sHepruss MarepualbHOW TOYKM. Teopema 00 W3MEHEHUU
KUHETHUYECKOW SJHEPTUM MATEPUATBHONU TOUKHU.

[loreHuuanbHple W HENOTEHUUANbHBIE CUibl. [loTeHUManbHasE >HEprus.
[ToTeHmnuanbHass »HEprus ymnpyro aehopMHUpOBaHHON MpyKuHbI. [loTeHnmanbHas
DHEprus Tesa B OJHOPOJAHOM I'PaBUTAlMOHHOM Ioje. [loTeHunanbHas 3Heprus Tesa B
IPaBUTAIIMOHHOM TIOJIE OJIHOPOJHOTO 1Mmiapa (BHYTpM M BHE 1mapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsd KOCMUYECKAsE CKOPOCTb.

CBs13b paOOThI HEMOTEHITUATBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOW dHEPTUu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSL.

VYpaBHenue bepHym Wi MACaTbHOW >KUIAKOCTHM KaK CIIEICTBHE 3aKOHA
COXpaHEHHSI MEXAHUYECKON SHEPTUH.

TexHuueckre yCTpPOMCTBA M TEXHOJOTUYECKUE MPOILIECCHI: JIBHXEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (DUTYpHOE KaTaHNE HAKOHBbKAX.

Jemoncmpayuu.

3aKoH coXpaHEHHs UMITYyJibca. PeakTHBHOE IBUKEHUE.

H3mepenune MOIHOCTH CHUITBI.

N3MeHeHne 3Hepruu Teaa npyu COBEPILICHUHN PaOOTHI.

B3auMHble mpeBpallleHUd KUHETUYECKOW W TMOTEHUUAIBHOM SHEPruil Impu
JICUCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHre SHEPTUM MPU CBOOOTHOM TAJICHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmMuKym.



N3MmepeHune nmmyJibca Tesa 1o TOpMO3HOMY Iy TH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJla ¢ UMIYJIbCOM Cuibl. MccnenoBanue
COXpaHEHHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOAECUCTBUU. I3MEpPEHNE KUHETUYECKOU
SHEPIrUH TeJIa IO TOPMO3HOMY ITyTH.

CpaBHEeHHME M3MEHEHHUS TMOTEHIIMAIBLHOW YHEPTUHU MPYNKUHBI ¢ PaOOTON CHIIBI
TPEHUS.

Omnpenenenve pabOThl CUJIBl TPEHUS MPU JBWIKEHUW Tejla MO HAKJIOHHOU
MJIOCKOCTH.

Pa3znea 3. MoJiekyJsipHasi pu3uka U TEpMOIUHAMUKA.

Tema 1. Ocno6bl MoEKYNAPHO-KUHEMUYECKOU MeopUlU.

OcCHOBHBIE TIOJOXKEHUSI MOJIEKYJsipHO-KuHeTHueckoil Tteopun (MKT), wux
onbITHOE 0OocHOBaHue. J(uddysus. bpoyHoBckoe aBuxkeHne. XapakTep JBUKCHUS U
B3aMMOJCHCTBUSl 4YaCTUIl BellecTBa. MOJENM CTPOEHUS Ta30B, XKUIAKOCTEH W
TBEPIIBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE AITUX Mojeneil. Macca
U pazmepsl Mosiekyll (atomoB). KonuuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ wusMmepenus. Illkana
temneparyp Llenscus.

Mogens uaeanbHOrO rasa B MOJEKYJAPHO-KMHETUYECKONM TEOPUM: YACTHUIIBI
rasa ABHXKYTCSl XaOTUYECKU U HE B3aUMOJAECUCTBYIOT IPYT C APYTOM.

lazoBeie 3akonbl. YpaBHeHue MenaeneeBa—Kianeiipona. Ao6GcomoTHas
temrneparypa (mkamra Temrneparyp KenpBuna). 3akon [lanprona. M3omporeccsl B
UJeaTbHOM Ta3e ¢ TOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
IPEICTABIEHUE U30TMPOIIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3p  MeXay  JaBJICHUEM W CpeIHEel  KHHETHYECKON  SHepruew
MOCTYIATEILHOTO TEIUIOBOTO JIBMXKCHHSI MOJIEKYJ HJICaIbHOr0 ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETUUECKON TEOPUH UJICAIbHOTO Ta3a).

CBsi3b a0COIOTHOM TEMIIEpaTyphbl TEPMOJAMHAMUYECKON CHUCTEMBI CO CpeaHen
KMHETHYECKOW SHEPTUEN MTOCTYIATENBHOTIO TEIJIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IMPOLECCH: TEPMOMETP,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAaJIOB.

Jemoncmpayuu.

Mogenu nBr>XeHus: 4acTull BeuiecTBa.Moiesnb OpOyHOBCKOIO JIBHXKEHUSI.

Buneoponuk ¢ 3amuceio peanmbHOTO OpoyHOBCKOTO nBIKeHus. uddysus
KHAJIKOCTEH.

Mogens onbita llltepHa. llputsxenne MOnIeKy.

Mogenn  kpuctaimueckux pemértok. HaOmogenue wu HcclieioBaHUE
M30IPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmMuKym.

HUccnenoBanne mpomecca YCTaHOBICHHUS TEIJIOBOIO PAaBHOBECHUS  IIPH
TEII000MEHE MEXKTy TOpsSUYEH U XOJIOHOM BOJOM.



N3ydenne n30TepMUyuecKoro mporecca.

N3yuenune uzoxopHoro mporecca. U3yuenune nzobapuoro mpoiecca. [IpoBepka
YPaBHEHHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (TJZl) cucrema. 3amanvie BHEUIHUX YCIOBHM s
TEPMOJUHAMHUYECKON CUCTEMBbl. BHemHWe u BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJAUHAMHUYECKON CHCTEMBbI KaK CPEHUE 3HAYCHHS BEJIIUYMH, OIKCBIBAIOIINX €€
COCTOSIHUE Ha MHMKPOCKONHMYECKOM YpoBHE. HyleBoe Hauano TEepMOIUHAMUKHU.
Camonpou3BoyibHaAsl peJlakcalus TEPMOJAMHAMUYECKOM CHCTEMbl K TEIIOBOMY
PaBHOBECHIO.

Mogens uaeanbHOTO ra3a B TepMOJMHAMUKE — CUCTEMa YPAaBHEHUN: YpaBHEHUE
MenneneeBa—KnamneiipoHa ¥ BbIpaXEHHWE U1 BHYTPEHHEH OHEPruu. Y CIOBHS
NPUMEHUMOCTH O3TOM  MOJIeNIM: HU3Kasg KOHIIGHTPAIUSl YacTUIl, BBICOKHE
TeMIeparypbl. BbelpaxkeHue a8 BHYTPEHHEW SHEPTrUU OJHOATOMHOIO HJACAIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTU4ECKHUE MPOLECCHI.

OneMeHTapHasi paboTa B TepMoAnHaMuKe. Beraucienne paboTel mo rpaduxy
npoliecca Ha pV-auarpamme.

Tenonepenaya  kKak ~ crmoco0 — M3MEHEHHMST  BHYTPEHHEH  JHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl  0e3  coBepmieHuss  pabotel.  KoHBekuus,
TEIIONPOBOIHOCTD, U3TyUYCHHUE.

KomnuectBo TemnoTel. TemnoémMkocTh Tena. YaelbHas ©W  MOJSIpHas
TEINTIOEMKOCTH BELIECTBA. YpaBHEHHE Mailepa. VYaenbHas TEIJIOTa CrOpaHUs
ToruiMBa. Pacuér kommyecTBa TEIIOTHI pH Teronepenaye. [lonstre 06 aguadarHoM
nporecce.

[TepBolii 3aKk0H TepMoAMHAMUKU. BHYTpeHHsist 2Heprusi. KoinuecTBO TEmIOThI
1 paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTrUM TEPMOIMHAMUYECKON CUCTEMBI.

BTtopoii 3aKk0H TEpMOJMHAMUKH ISl PABHOBECHBIX MPOLIECCOB: YEPE3 3aJJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOJUT €IUHCTBEHHAs
annabara. AGCOIOTHAS TeMIEparTypa.

BTopoii 3akoH TepMOIMHAMUKH JIJIs HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT 00Jiee XOJIOJHOTO Tella K 0oJjiee HarpeTroMy 0e3 KOMIIEHCAIUU
(Knayszuyc). HeoOpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnuner geiictBusa tenaoBbix MammuH. KIII. Makcumansnoe 3nauenue KII/I.
[uxn Kapno.

DKOJIOTUYECKHE AaCIEKThl MCIOJIb30BaHUSA TEIUIOBBIX ABuUrareneil. TersoBoe
3arpsA3HEHHUE OKPYKaIOIIEH CPebl.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTMYECKHE IMPOIECChl: XOJIOAUIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIM M KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHUBKUX TEMIIEpaTyp, VYTUIM3AIMUS «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUJIM3ALMs OMOOPraHUYECKOIro TOIUIMBA IS
BBIPAOOTKU «TETUIOBON» U JICKTPOIHEPTHH.



Jemoncmpayuu.

N3menenue temriepaTypbl TpH aaunabaTUuecKOM pacimupeHuu. BozmymHoe
OTHUBO.

CpaBHeHUE yAETBHBIX TEIJIOEMKOCTEN BEUIECTB.

CnocoObl M3MeHeHUusi BHYTpeHHeW osHepruu. MccrnemoBanue amuabaTHOTO
nporecca.

KomrbrorepHbie MOIENH TENIOBBIX IBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmMuKym.

N3mepenue ynenpHOM TemoéMkocTu. HMccnegoBanue mnporecca OCThIBAHUS
BeniecTBa.lccnenoBanue annabaTHOrO mpolecca.

N3ydenne B3anMOCBS3M DSHEPrUM MEXMOJIEKYJSIPHOTO B3aHMMOJEUCTBUSA U
TEMIEPATyPbl KUIIEHUSI KUJKOCTEH.

Tema 3. Aepezamnuie cocmoanus eeujecmea. Dazosvie nepexoowvl.

[TapoobOpazoBanue u koHAeHcanus. Mcnapenue u kumneHue. Y elbHas TEIJIOTa
napooOpa3oBaHUsl.

Hacelmennsle W HeHacwllleHHbIE napel. KadecTBeHHas  3aBUCHMOCTD
IUIOTHOCTH M JIaBJIEHUS HACBILIEHHOTO Iapa OT TEMIIEPATYPhI, UX HE3aBUCHMOCTb OT
00bE€Ma HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIEPATyphl KUIEHUS OT JIaBJICHUS B
KUJKOCTH.

BnaxxnocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTENIbHAS BIIa>KHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaymioB. [lmaBnenme w Kpucraumsauus. YIeiabHas TEIUIOTA IUIABJICHUSA.
CyOnumarus.

Hedbopmanuu TBEpHoro tena. Pactsskenue u cxarue. Casur. Moayns FOnra.

[Ipenen ynpyrux aegopmanui.

TeroBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE
pacmipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUM 4YacTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHepruu B (Hha30BbIX Mepexofax. YpaBHEHHE TEIJIOBOTO
Oananca.

[ToBepxnoctHoe HaTskeHHE. Koad(dUIMEHT MOBEpXHOCTHOTO HATSKEHMS.
Kanwmisipasle sBneHus. JlaBneHne Moj UCKPUBIEHHOM MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckre yCTpOUCTBA U TEXHOJIOTUYECKHE ITPOLIECCHI: KUIAKUE KPUCTAJLIIBI,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TemnoBoe pacmupenue. CBOMCTBa HACHIIIIEHHBIX MAPOB.

Kunenne. Kunenne npu TOHMKEHHOM JaBiieHUWU. V3MmepeHune  CHIIb
ITOBEPXHOCTHOTO HATSIKECHMUS.

OnbIThI ¢ MBUIBHBIMU TUIEHKaMU.CMauBaHHUE.



KanunnspHsie sBieHusI.

Moienu HeHbIOTOHOBCKOM KUAKOCTH. CIIOCOOBI U3MEPEHHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus W IUIABJICHHWS KPUCTAJUIMYECKOTO BellecTBa. Buibl
nedopmarmii.

Habmronerune mansix pedopmarui.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEW HCHApEeHUs KUAKocTeu. 3mepenue
YAEIbHOU TETUIOTHI TIABJICHUS JIbJIA.

N3ydenune CBOMCTB HACBIILEHHBIX IAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTHM BO3JyXa M OLEHKAa MAacchl NapoB B
NOMEIICHUH.

N3mepenne kor(dduieHTa MOBEPXHOCTHOTO HATsLKEHMs. M3Mepenue momyns
[Onra.

UccnenoBanne 3aBucumoctH  jAedopManud  pe3MHOBOro  obpasma  oT
MPUJIOKEHHOM K HEMY CHJIBL.

Pa3znen 4. DjieKTpoAMHAMMKA.

Tema 1. dnekmpuueckoe no.e.

DneKkTpu3anus Tel W e€ MNposSBICHUsA. OJEKTpudyeckuil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsiaoB. [IpOBOJHUKM, HOHMAJIEKTPUKA W MOJYNPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKUAN 3apsAa. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsigoB. Todeunwie 3apsabl. 3akoH KysoHa.
DnekTpudeckoe noie. Ero neicTeue Ha 3JIEKTPUIECKUE 3apsibl.

Hampsox€anocts  anmexkTpuueckoro  monst.  [lpoOubrit  3apsn.  Jluawum
HaIpPsKEHHOCTH AJIEKTPUUECKOTO 1os. OHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHIMATBHOCTh AJEKTPOCTATUYECKOTO MOJiA. Pa3HOCTh MOTEHIMATIOB U
HamnpsbkeHue. lloTeHuuanbHast 3HEprust 3apsna B AIEKTPOCTATUYECKOM TOJIE.
[ToreHunan snexkTpocTaTudeckoro mojs. CBs3b HANPSHKEHHOCTH MOJIA M Pa3HOCTH
NOTEHIIMAIIOB  JUIsl  DJIEKTPOCTATHYECKOro ToJigi (Kak OJHOPOJHOTO, TaK U
HEOJHOPOIHOTO).

[IpuHUKN Cynepno3uiuy 3J€KTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. I[lone
pPaBHOMEPHO 3apshKEHHOro 1o o0bémy mapa. I[lome paBHOMEpHO 3apsyKEHHON
OeckoHeUHOM TUIOCKOCTH. KapTuHbl NWHUNA HAOpsHDKEHHOCTH JTHX TOJEH W
AKBUIIOTEHIIUAJILHBIX TTOBEPXHOCTEH.

[IpOoBOTHHKH B 3JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apsI0B.

JIMDNEKTPUKH B DJIEKTPOCTATHYECKOM IOJI€E. JIM3IIeKTpUYeCKasi IPOHUIAEMOCTD
BEILIECTBA.

Konpencatop. D5eKTpo€MKOCTh KOHAEHCATOpPA. INEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOPA.

[TapannensHoe coenuHeHUe KOHAeHcATOpoB. llocnemoBaTenbHOE COENUHEHUE
KOH/JIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHJIeH caTopa.



JIBI)KEHWE 3apspDKEHHOM 4YacTULbl B OJHOPOAHOM  BJIEKTPUYECKOM  IOJIE.
TexHuueckue  yCTpOMCTBA U TEXHOJIOTUYECKHE  IPOLECCHI:  DIIEKTPOCKOII,
ANEKTPOMETP,  DJEKTpOCTaTHYecKas  3aluTa,  3a3eMJICHUE  DIEKTPOIpUOOpOB,
KOHJIeHcaTopkl, TeHepatop Ban ne ['paada.

Hemoncmpayuu.

YCTpoliCTBO W NOPUHUMN JCHUCTBUS JJIEKTPOMETPA. IDJIEKTPUUYECKOE IMOJIe
3apSKEHHBIX TIAPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3aPSKEHHBIX IUIACTHUH.

Mogens snekTpocratuueckoro reHeparopa (Ban ne I'paada). [IpoBoaHuku B
AJIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAs 3AIUTA.

YCTpOUCTBO U AEUCTBUE KOHACHCATOPA IIOCTOSHHON U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTbB JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAM IJIACTHH,
PACCTOSIHUS MEXy HUMU U JUJICKTPUIECKON MPOHUIIAEMOCTH.

OHeprust JJIEKTPUYECKOTO IIOJS  3apsKEHHOTO KOHAEHCATopa.
3apsiika 1 pa3psika KOHJEHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomut, nPAKMUKYM.

OneHka cui B3aMMOJEUCTBUSA 3apsIKEHHBIX TEIL.

HaGnronenue npeBpanieHusi 3HEPrUM 3apsyKEHHOTO KOHAEHcaTopa B SHEPIHIO
W3JIyYEHUs] CBETOAMOIA.

N3ydenne npoTrekaHus TOKA B LIETH, COJEPKALIEN KOHIECHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMANOB (HAMPSXKEHUS ) IPUIIOCIIEIOBATEILHOM
COEAMHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHACHCATOPA YEpPeE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKmpuydecKuil mok.

Cuna toka. [TocTOsIHHBIN TOK.

VYcnoBrs CyIIECTBOBAaHUS TMOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHMKH
toka. Hanpsoxenne u 3/1C.

3akoH OMa JJ1s1 ydacTKa LEMH.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOJIHOTO
NpPOBOJAHMKA OT €ro JUIMHbI M IUIOIIAJM TMOMNEPEYHOr0 CEYEHUs. Y IeIbHOE
CONPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.

Pacuér pazBeTBiaEHHBIX dnekTpuyeckux nenei. [Ipasuna Kupxroda.

Pabota sanextpuueckoro Toka. 3akoH Jxoyns—JIenua.

MONIHOCTE 3JEKTPUYECKOTO TOKa. TermnoBas MOIIHOCTb, BBIAEIAEMas Ha
pe3ucTope.

DJIC u BHyTpEHHEE CONMPOTUBICHUE UCTOUYHUKA TOKA. 3akoH OMa Jisl MOJIHOU
(3aMKHYTOM) »sieKkTpuueckodl 1menu. MoiHoCcTh HucTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B 1ienu nocTOSHHOTO TOKA.

TexHuueckrue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  aMIepMerp,



BOJIBTMETP, PEOCTAT, CUETUUK DICKTPUUECKON SJHEPTUH.

Jemoncmpayuu.

N3mepenne cuiipl TOKa U HAPSHKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JUISl PE3UCTOPA,JIAMIIbI
HAKaJIMBAHMS U CBETOJINOAA.

3aBUCUMOCTb CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEUEHUs U MaTepuaa.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBIIEHHS MPHU MOCTOSHHOM
HaIPSHKCHUH.

[Ipsamoe m3mepenne D/]C. KopoTkoe 3aMbIKaHME ralbBAHUYECKOTO dJIEMEHTAH
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco6bl coeuHeHns NCTOYHUKOB Toka, DJ[C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MUCTOYHHUKA TOKAOT
CWJIbI TOKA B LICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

HccnenoBaHue CMEIMIAHHOTO COEIWHEHUs PE3HCTOPOB.
W3mMepeHue yieapHoro ConpoTUBICHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHUJIbl TOKAa OT HANpsDKEHWs] JJIs  JIaMIIbl
HaKaJIUBaHUsL.

YBenuueHue npejesia usmepeHus ammnepmerpa (BosibtMmerpa). Usmepenue 3/(C
Y BHYTPEHHETO CONPOTUBIIEHUSI UCTOYHUKA TOKA.

Hccnenoanne 3aBucumoct OJIC ranpbBaHMYECKOrO 3JIEMEHTA OT BpPEMEHHU
IPU KOPOTKOM 3aMBbIKaHUHU.

HccnenoBanue pa3HOCTH MOTEHUMATIOB MEXY MOJIOCAMH UCTOYHHMKA TOKAOT
cuwibl TOKa B uenu. MccnegoBaHue 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHUKA
TOKa OT CHJI TOKA.

Tema 3. Toxu 6 paziuunsix cpeoax.
DJIeKTpUYeCcKass  MPOBOJAMMOCTh  PA3JIMUHBIX  BEIIECTB.  DJIEKTPOHHAs

MPOBOJAUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTb COINPOTUBIICHHUS METAIJIOB OT
Temrneparypbl. CBEpXHpOBOJUMOCTb. DJIEKTPUYECKUM TOK B Bakyyme. CBolcTBa
ANIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u pUMecHast MIPOBOAUMOCTh
noynpoBoHUKOB. CBoiicTBa P—N-niepexoaa. [loaynpoBo HUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DAJEKTPOIUTAX. DJIEKTPOJUTHUECKAs JTUCCOIHAIIUS.

DnekTponu3. 3akoHsl Papajnes 11 JIEKTPOJIN3a.

DNeKTpU4ecKuid TOK B razax. (CamMOCTOSITENbHBII M HECAMOCTOSITEIbHBIN
paspsia. PaznuyHbie TUIIBI cCaMOCTOSATENBHOTO pa3psina. Monuus. [lna3ma.

TexHudyeckre yCTpoOWCTBA M TIPAKTHUECKOE MPUMEHEHHE: Ta30pa3psiHbIe
JIAMIIbI, JJIEKTPOHHO-IyuYeBas TpyOKa, TMOJYNPOBOJHUKOBBIE MPUOOPHI: HO,
TpaH3UCTOp, HOTOAMOJ, CBETOANO/, TAIbBAHUKA, papUHUPOBAHHUE MEJH, BBITUIABKA
QTFOMUHMUS, YJIEKTPOHHAS MUKPOCKOIIHS.



Jemoncmpayuu.

3aBUCUMOCTbh COIIPOTHBJIEHUSI METAUIOB OT Temmeparypsl. IIpoBogumocTs
IIEKTPOJIUTOB.

3akoHbI 5iekTposns3a Papazes.

HckpoBoii pa3psaa ¥ IPOBOAUMOCTD BO3yXa.

CpaBHEHHE NPOBOAMMOCTH METAJLUIOB W IOJYHPOBOJHHUKOB. OIHOCTOPOHHSS
IPOBOAUMOCTB AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKkmuKkym.

Habntoienue snextponusa.

N3mepeHnne 3apsiia OqHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIEPHON XapaKTEPUCTHKU THOJA.

Du3uYeCKUul NPAKTUKYM.

Crioco0bl u3MepeHus: PU3NUECKUX BEJIUYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIXH
IU(GPOBBIX HU3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEJIbHBIE MOTPEIIHOCTH H3MEpPEHUN (PU3MUYECKUX BEJIMYHUH.
OneHka rpaHul] NOTPEIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  W3MEPEHUM,  HCCIENOBAaHUM  3aBUCUMOCTEU
¢u3nyecKkux BEJIWYUH, MpPOBEpKa NPEUIOKEHHBIX TUIOTe3 (BbIOOp U3 pador,
OMHUCAHHBIX B TEMATUYECKUX pazliefax «YUYeHUUYECKUH SKCIEPUMEHT, J1aOopaTOpHbIE
paboThI, MPAKTUKYM).

MexnpeaMeTHble CBSI3H.

N3ydenne kypca pusuku yriyonéaHoro ypoBHs B 10 kiacce ocymiecTBisercs
C Y4Y€TOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H € KypcaMH MaTEMaTHUKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole ROHAMUA, CEA3AHHbBIE C U3YUEHUEM MENO0008 HAYUHO20
no3HanuA: SBICHUE, Hay4dHbIM (akT, rumoresa, ¢u3nyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOJIIOJECHHE, DJKCIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, HW3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHHM, N3MEpPUTENIbHbIE TPUOOPHI, IIUPPOBast 1abopaTOPHSI.

Mamemamuxa: pelmieHue CcHUCTeMbl YypaBHEHUW. JIuHeliHas QyHKUWMA,
napabona, runepboia, UX rpa@uKd M CBOMCTBA. TPUTOHOMETPUYECKHE (PYHKIHUU:
CHUHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopb! 1 MX IPOEKIMU Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozusa: vexannueckoe ABWXKEHHE B JKMBOW mpupone, nuddysus, ocMmoc,
TEMJI000MEH JKHMBBIX OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYKarollell Ccpensl,
yTHIM3anusi OMOOpPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKH  «TEIJIOBOM» H
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHHE W KANWUISIPHBIE SBJICHUS B NPUPOJE,
IIEKTPUUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumusa: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, IOJy4YEHUE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJ, KUAKOCTEH M Ta30B, JKUJIKWUE KPUCTAIUIBI, JJIEKTPUYECKHUE CBOKCTBA



METAJJIOB,  JJEKTPOJUTHYECKAs]  JUCCOLMAlLMs,  TaJbBaHMKA,  AJEKTPOHHAs
MUKPOCKOIHS.

TI'eocpagpua: BnaxxHOCTh BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3zoBaHUE NBMXKEHHUI C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CYyXOro M >KMJIKOTO TPEHHS B TEXHHKE, CTATUYECKUE KOHCTPYKIMH (KPOHIUTEWH,
pelméryaTble KOHCTPYKLHMH), HCIOJb30BAHWE 3aKOHOB COXPAHEHUS MEXAHHKH B
TEXHUKE (TUPOCKOII, BOAOMET U APYTHE), IBUraTeIb BHYTPEHHETO CTOPAHHUs, 1apOBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTUHU  TOJYyYEHUS
COBPEMEHHBIX MaTepuaioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH,
AIIEKTPOCTAaTUYECKas 3aIIHUTA, 3a3€MJICHUE 3JIEKTPOIPUOOPOB, Ta30pa3psIAHbIE JTaMIIbL,
HOJIyTIPOBOTHUKOBBIE MTPUOOPHI, ralbBaHHUKA.

11 KJIIACC

Paznen 4. DiiekTpoguHAMHUKA.

Tema 4. Macnumnoe none.

B3auMoselicTBUE TOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHOE
nosie. Bekrtop MarHuTHOW WHAYKUMWHU. [IpUHIUMIT CyNepHoO3UIIMM MAarHUTHBIX TOJICH.
JIMHMKM MarHUTHOW UHIYKLIUU.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSMOTrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HaIlpaBJI€HUE U MOYJIb.

Cuna JlopeHiia, €€ HanpaBjieHUE U MOAYJIb. [[BM)KEHHE 3apsKEHHOM YaCcTHUIIbI B
OJTHOPOJHOM MarHuTHOM Iojie. PaGora cuisl Jlopenia.

MarautHoe mnoJjie B BemiecTBe. DeppoMarHeTUKH, MHapa- M JUaMarHETUKHU.
TexHUYeCKre yCTpPOMCTBAa M TEXHOJOTMYECKHUE MPOIECChl: TPUMEHEHUE MOCTOSHHBIX
MarHuTOB, JJEKTPOMArHMWTOB, TECTEP-MYJbTUMETP, DJIEKTpoABHUTaTeldb SkoOu,
YCKOPHUTENU JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

Kaptuna nuHUM MHIYKIIMUM MAarHUTHOTO MOJISl TOJIOCOBOTO UITOJKOBOOOPA3HOIO
MMOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMI MarHUTHOM MHIYKIMU TOJS JUIMHHOTO MPSIMOTO NPOBOJAHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBUe n1ByX NPOBOAHUKOB ¢ TOKOM.Cuia Ammepa.

JerictBrue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue nBrkKeHHs MydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMO nEWCTBUSL DJIEKTPOU3MEPUTEIIBLHOTO MPUOOpPA MATHUTOIIEKTPUUECKOM
CHCTEMBEI.

Yuenuueckuit s3xcnepumenm, nadopamopnvie padomut, nPAKMUKYM.

HccnenoBanne MarHMTHOIO TIIOJISL IOCTOSIHHBIX MarHuToB. lcciemoBaHue
CBOMCTB (heppOMarHeTUKOB.

HccnenoBanue AeicTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM. M3mepenue
cuibsl AMmriepa.



N3ydenne 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIbI TOKA.

Ornpenenenrne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUsI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnas UHOYKUUs.

SIBiieHne  dJIEeKTpOMarHUTHOM HMHAYKUOMMU. [IOTOK BEKTOpa MarHUTHOU
uHaykuuu. OJIC uHAyKnuu. 3akOH DJIJIEKTPOMAarHUTHOM uHAykuuu Dapanes.
Buxpesoe anekrpuyeckoe nosie. Toku Pyxo.

OJ1C uHayKUIMu B TPOBOJAHUKE, IBIXKYILEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHAYKTUBHOCTH B II€MM MOCTOSIHHOTO TOKA.

SABnenne camonnaykuuu. J/1C caMOMHAYKINH.

DHeprusi MarHUTHOTO MOJII KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: WHAYKIIMOHHAs
1e€Yb, COJICHOW/I, 3alllTa OT 3JIEKTPHU3alMHU TEJl IPU JABUKEHUU B MATHUTHOM IIOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBjeHUs AI€KTPOMArHUTHOM UHTYKIIUH.

Uccnenoanne 3aBucumoctn OJIC HMHAYKUMH OT CKOPOCTH H3MEHEHMS
MarHuTHOTO notoka. [Ipasumno Jlenua.

[Tanenrie MmaruuTa B aIFOMUHUEBOM (MeIHOW) TpyOe.ABIeHNEe CaMOUHYKIIUH.

Uccnenosanne 3aBucumoctn O/]C CaMOMHIOYKIMH OT CKOPOCTHM H3MEHEHHS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

UccnenoBanue siBNEHUS 3IEKTPOMATHUTHON MHAYKIUU. OTIpeielIeHNe WHIYKIINU
BUXPEBOr0 MarHUTHOTO MoJist. MccnenoBanre siBIEHUSI CAMOUHIYKIIUH.

COopka MoJieH 3EKTPOMArHUTHOTO TE€HEPaTOpPA.

Pa3zpnen 5. KosteOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBoOOOgHBIE KOJIECOAHUS.

Napmonnyeckue konebanus. KuHematuueckoe M JUHAMUYECKOE OIMCAHUE.
DHepreTUuecKoe ONHCcaHue (3aKOH COXpaHEHUsl MEXaHWYeCKOW 3Hepruu). BreiBoa
JTUHAMHYECKOTO OIMUCAHUS TAPMOHMYECKHUX KOJI€OAHUM M3 UX DHEPreTHUUECKOTO U
KHHEMATUYECKOTO OMUCAHUS.

Avmumatyna u ¢asza konebanuit. CBs3b aMIUIUTYAbI KOJICOAHUN HCXOTHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJIEOaHHH €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u wyacrora kosnebanuit. Ilepron ManbiX CBOOOAHBIX KOJIEOaAHUMN
MareMaTuyeckoro MasTHuka. Ilepuos cBOOOJIHBIX  KOJIEOAHHM  MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxarouux KojeOaHusx. BoiHyxneHHble KosneOaHusa. Pe3oHaHc.
Pe3onancHas kpuBasg. BnusHMe 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNICOaHUSI.

TexHu4yeckre yCTpONCTBA M TEXHOJIOTHYECKHUE IMPOIECCHl: METPOHOM, Yachl,



Kayelly, My3blKaJIbHble HHCTPYMEHTBI, ceficMorpad.

Jemoncmpayuu.

3anuce KoJ1e0aTeIbHOrO IBUKEHHUSL.

HabntoieHne He3aBUCHMOCTH NEpUO/ia MajblX KosieOaHUMl Ipy3a Ha HUTU OT
aAMIUIUTY JIbI.

HccnenoBanue 3aTyxarolux KojeOaHWM M 3aBUCHMOCTH IEepuo/ia CBOOOJHBIX
KoJIe0aHUI OT CONPOTUBIICHMUSL.

UccnepoBanne koneOGaHuii Tpy3a HAa MACCUBHOM TMpYXHHE C LEIbIO
(dbopMHpoBaHUA MIPEACTABICHUM 00 U1€aTbHON MOJEIH MPY>KMHHOTO MAasITHUKA.

3aKOH COXpaHEHUs SHEPTuu MpH KosebaHusX rpysa Ha npyxuHe. MccinenoBanue
BBIHY’KJIEHHBIX KOJICOaHUIA.

Habmronenne peonanca.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomeol, nPAKMUKYM.

W3mepenne nepuojga CBOOOJHBIX KOJEOAHWH HUTSHOIO M MPYXUHHOIO

MasITHUKOB.
N3ydenune 3akOHOB JIBWKEHHUS Tejla B XOJe KoJieOaHMM Ha YIPyroM IOJBeEcCe.

N3ydeHne NBUKEHUSI HUTSHOTO MAsITHUKA.

[IpeoOpazoBanue sHEpPruu B MPYKUHHOM MasiTHUKE. VcciaenoBanue yObIBaHUS
aMIUTATYJIBI 3aTyXaronmx Kojaebanwuii. FicciiemoBanne BEIHYKIEHHBIX KOJICOAHMIA.

Tema 2. Dnekmpomaznumnvle Konebanus.

Konebarenbupiii  koHTyp. CBOOOMHBIE BJIEKTPOMATHUTHBIE KOJEOAHUS B
uealbHOM KosebarensHoM KoHType. @opmyrna Tomcona. CBsi3b aMILUTUTYABI 3apsijia
KOHJIEHCATOpa C aMIUIMTYI0M CUJIbI TOKA B KOJI€OAaTEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACATHHOM KOJIe0aTeTbHOM KOHTYpE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KOJIeOaHwMsI. BrinyxieHHbIE
AIIEKTPOMArHUTHBIE KOJICOAHN.

IlepemenHblii TOK. MOIIHOCTh MNEPEMEHHOIO TOKA. AMIUIMTYJIHOE H
JEUCTBYIOIIEE 3HAYEHHE CWJIBI TOKAa W HANpsDKEHHUS TPU  pas3IudHoi  ¢opme
3aBUCUMOCTH NIEPEMEHHOI'O TOKA OT BPEMEHH.

CunycouanbHblii TEpEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTU B LEMNU CHUHYCOMJAIBHOIO IEPEMEHHOr0 TOKa. PE30HAHC TOKOB.
Pe3oHnanc HanpsikeHUi.

WNneansHblii  Tpanchopmatop. IlpousBoacTBO, mnepenaya M NOTpeOsICHHE
AIEKTPUUECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH TNpPH TPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHON KU3HMU.

TexHuueckre YCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: BJIEKTPUUYECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JMHUHU DJIEKTPOIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE 2TIEKTPOMArHUTHBIC KOJIEOaHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHWUN OT WHIYKTUBHOCTH U EMKOCTH
KOHTYpa.



OcuorpaMMbl  JIEKTPOMAarHUTHBIX KosieOaHuil. ['eHepaTtop He3aTyxaromux
AJIEKTPOMATrHUTHBIX KoJieOaHuil.Moienb 3JIEKTPOMAarHUTHOrO TeHepaTopa.
BbIHyX/1I€HHbIE CUHYCOUJAIbHbIE KOJIEOaHHUS.

PGBI/ICTOp, KaTylmlKka HHAYKTHUBHOCTH W KOHIACHCATOP B MHICIIHM IICPCMCHHOI'O
TOKa.

Pe3onanc nmnpu mocnenoBaTeIbHOM — COCIMHEHHHM  PE3UCTOpa,  KaTyIIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO M NPUHITUIT ACHCTBUS TpaHCcpopmaTopa.

Mopenb TMHUY 2JIEKTPOIIepeIayn.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

Nzyuenue Tpancdopmaropa.

HccnenoBanne MepeMEHHOTO TOKa Yepe3 MOCIEI0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTYILIKY U PE3UCTOP.

HaGnronenue 3neKTpoOMarHuTHOrO0 pe30HaHca.

NccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHUNHbIE 60IHbL.

MexaHnueckue BOJHBI, YCIOBHUS HX pacrpocTpaHeHus. Ilomepeuynbie U
IIPOOJBHBIE BOJHEIL. [leproa, cKkopocTh pacnpocTpaHeHus U IJIMHA BOJIHbL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTPAKEHUE, TPEIOMIICHUE, HHTEp(PEpEeHLIHs U TU]paKIIHS.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Bricota Tona. TemOp 3Byka.lllymoBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHS M3JIyYEHHUs JIEKTPOMArHUTHBIX BOJIH.

B3anmuas oprieHTanus BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBOICTBA DIEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, MPETOMIIECHUE, IOIApU3aALUs,
UHTEpPEpEeHLHs U TU(paKIus.

[[Ikana >JI€KTPOMArHUTHBIX BOJH. [IpriMEHEHWE >SJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMOBI paguOCBA3M M TeleBUACHUA. Pannonokanus. DIEKTPOMarHUTHOE
3arpsA3HEHHUE OKPYKAIOIIEH CpeIbl.

TexHuueckre yCTpOHCTBA M MPAKTUUECKOE TMPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paJluonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoHn, CBY-neus,
YABTPA3BYKOBAs JUArHOCTUKA B TEXHUKE U MEJUIINHE.

Jemoncmpayuu.

OOpazoBanue # pacnpoCTpaHEHUE TMOMEPEYHBIX W TPOJOJBHBIX  BOJH.
Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

3aBUCUMOCTH JUITMHBI BOJIHBI OT 4acTOThl KosneOanuii. HaOmonenue oTpaskeHus
U TPEOMIICHUST MEXaHW4YecKkux BoJIH. Habmiopenue untepdepeHiuu u audpakuuu
MEXaHNYECKUX BOJH. AKYCTUYECKUN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTHM 3ByKa W BBICOTHI TOHAa C aMIUTUTYJIOH U
4aCTOTOM KOJeOaHMiA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEIIOMIICHUE,



noJispu3anus, IuPpaxuus, THTepPepeHIus.

Oo6nHapyxenue nHPPaKpacHOTo U yIbTPa(hUOIETOBOTO U3ITyICHHM.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3ydenune napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssmonuHeliHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu csera.

ToYyeuHbIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akKOoHbl OTpakeHHs cBeTa. [locTpoeHue n300pakeHUN B
iockoM 3epkane. Chepuyeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUSI cBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBbHBINM IOKa3aTesb npesioMmieHus. [1ocToSHCTBO 4acTOTHI
CBETA U COOTHOILICHHUE JUIMH BOJIH IIPU IIEPEX0JI€ MOHOXPOMATUUYECKOIO CBETAUYepes3
TPaHUILly pas3zgena AByX ONTUYECKUX CPEl.

Xoxa nmyueit B mpuzme. Jucnepcus ceta. CIOXHBIM cocTaB 0eIoro cBeTa.

[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yron mOJTHOTO BHYTPEHHETO
OTPAKEHHS.

Cobuparoniye u pacceuBaroliue JuH3bl. ToHkas nuH3a. oKycHOE paccToOsIHHE
U ONTUYECKAas CHJIa TOHKOW JIMH3BL. 3aBHUCHUMOCTHh (DOKYCHOTO PACCTOSIHUS TOHKOM
chepudecKkoil JIMH3BI OT €€ TeOMETPUHN U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHS.

@opmyJia TOHKOW JIMH3BL. Y BEIIMYCHHE, 1aBAEMOE JIMH30M.

Xon Jy4a, NMPOLIEALIETO JIMH3Y II0J HIPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. IlocTtpoenume wu300pakeHU TOYKM H OTpPE3Ka TMpPIMOU B
coOMpAarOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspematomas cnocoOHocTs. ['11a3 kak ontuueckas
cUCTEMA.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

Bonnosas ontuka. Matepdepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOII0/ICHUSI MAaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JABYX
KOTePEHTHBIX HCTOYHUKOB. [Ipumeps! kitaccnuecknx NHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus ceera. Judpakuronnas pemérka. Y clioBue HaOMI0IeHNS TIaBHbBIX
MaKCHUMyMOB TIpU TMaJICHUU MOHOXPOMATHYECKOr0 CBeTa Ha JAU(PaKIMOHHYIO
pPELIETKY.

[Tonsipusanus ceera.

TexHuueckrue yCTpOMCTBA U TEXHOJIOTHUYECKHE ITPOLECCHI: OYKH, JIyIIa,
nepuckon, ¢oToanmapar, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MNpOCBETICHUE
OTNITUKH, BOJIOKOHHAS! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.

HccnenoBanue npenomiieHus CBeTa.

HaGnronenune moaHOro BHYTPEHHET0 OTpaxkeHusi. MoJieih CBETOBO/IA.



HccenenoBanue xo/1a CBETOBBIX IIYYKOB 4epe3 IJIOCKONApaIUICIIbHYIO IIaCTUHY
U IpU3MY.

HccnepoBanne CBOMCTB H300pakeHW B JuH3aX. Mojenu MHUKpPOCKOIA,
TEJIECKOIIA.

HaGnronenue wnTepdepennnu cera. Habmonenne 1BETOB TOHKHUX IJIEHOK.
Habmronenue nqudpakiuu ceera.

N3yuenue nudpakumonHoit pemérku. Habmonenre AuppakimoHHOrO CIEKTpa.
Habnronenue aucnepcuu cBeTa.

Hab6nronenue nonsipusanuu cBeTa.

[IpumeHeHrne TONSIPOUAOB [UJISI M3YUYEHHS MEXAHMYECKUX HaIpsKEHUH.

Yuenuueckuit  3kcnepumenm, nadopamopuvie padomvl, NPAKMUKYM.

N3mepenne nokazareis npeioMIICHHs CTEKIIA.

HccnepoBanue 3aBucuMoCcTH (POKYCHOTO PAaCcCCTOSIHUS OT BELIECTBA (Ha MpUMepe
KUJKUX JIUH3).

N3mepenne (QOKycHOro paccTrosiHusi pacceuBalomux JuH3. [lomyueHue
U300pakeHHs B CUCTEME U3 IUIOCKOTO 3epkaia u JuH3bl. [lomydenue nzobpaxeHus B
CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TENECKONMMYECKUX CUCTEM.

Ha6monenue nudpakuuu, uHTEpPEpeHINN U MNojspu3auuu cBeta. M3yueHue
NOJIApU3ALMKM  CBETa, OTPAKEHHOIO OT TMOBEPXHOCTH JUANEKTpHKa. HM3yueHue
UHTEPPEPEHIINH JIA3EPHOT0 U3JIyYEHHS Ha IBYX ILETAX.

Habmtonenue nucnepcun.

Habmonenue u uccrnenoBanue IudpakiuOHHOTO criekTpa. 3mepenue IIMHbBI
CBETOBOU BOJIHBI.

[Tonyyenue crexkTpa M3MyYEHUsS CBETOAMOJA TMPU MOMOIIM AUGPAKIUOHHOM
PELIETKY.

Pa3nen 6. OcHOBBI cieMAJIBLHON TEOPUH OTHOCHTEIbHOCTH.

['pannLBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHMKH. [locTynaTel crienuanbHOU
TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeoOpazoBanus Jlopenua. Ycnosue
OPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U
COKpAILlCHHUE JIJTUHBI.

DHEprus U UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs3b MaccChl C BHCpFI/ICﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HJaCTHUILIBI. 9HCpI’I/I$I
ITOKOA.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: CITyTHHKOBBIE
NPUEMHHKH, YCKOPUTEIN 3apsKEHHBIX YaCTHII.
Y4yeHnueckuil 3KCIEPUMEHT, Ta00paTOPHbIE padOTHI, MPAKTUKYM.

Omnpenenenre UMITyJIbca U SHEPTUM PEISITUBUCTCKUX YacTull (1o poTorpadusm
TPEKOB 3aPSYKEHHBIX YaCTHUI] B MArHUTHOM I10JI€).



Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapno-601no6oil oyanusm.

PaBHOBecHOE TeruioBOe M3MyudeHUE (M3IyuyeHue abCOIIOTHO YEPHOTO TETa).

3akoH cmenienus Buna. ['unores3a [1naHka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJIbC (OTOHA.

®dotoaddext. Onbitel A. I'. CroneroBa. 3akonbl porodrddekra. YpaBHeHUE
Oiinmreiina 1ia pororddexra. «Kpacnas rpanuna» goroaddexra.

JlaBieHue cBeTa (B YaCTHOCTH, JABJICHUE CBETA Ha aOCOJIOTHO IMOTJIOIIAOIIYIO
1 a0COJIOTHO OTpaxarouryro nosepxHocts). OnbiTel I1. H. Jlebenena.

Bonnoseie cBorictBa yactuu. Bosssl ae bponna. [inHa BosiHbl ne bpounsa u
pa3Mepbl 00JIacTH JOKAIM3aUU JABMXKYLIEHCS YacTUIlbl. KopmyCcKyIsspHO-BOJHOBOM
nyanusMm. Jludpakius 2IeKTpoHOB Ha KpUCTaIax.

Cneunduka uzmepenuit B Mukpomupe. COOTHOIICHHS HEOINpeAeTIEHHOCTEN
['eitzenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUYMK, TYHHEIBHBII MHMKPOCKON, COJIHEUHas OaTapes,
CBETOJIHOJ.

Jemoncmpayuu.

®otor(p(PpekT Ha yCTAaHOBKE C LIMHKOBOHM IUIacTUHON. lccnenoBaHue 3aKOHOB
BHeIHero ¢oTodddexra.

HccnepoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  IMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Cseroaunon. ConHeunas 6aTapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyM.

UccnenoBanue gporopesucropa.

Nsmepenue nocrosinnoi [lnmanka Ha ocHOBe uccienoBanus (ororddekra.
HccnenoBanre 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOIUO] OT HAIIPSKEHHUSL.

Tema 2. Dusuka amoma.

OnpITBl MO MCCIENOBAHUIO CTpoeHUst aroma. llmanerapHas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHre GOTOHOB MPHU MEPEXO/IE aTOMAC
OJIHOT'O YPOBHSI 3HEPTUH Ha IPYTOM.

Buasl cnexktpoB. CriekTp ypoBHEW 3Heprum atoma BoJopoja. CIIOHTaHHOE U
BBIHYKJIEHHOE M3TyueHue ceera. Jlazep.

TexHuueckrue YCTPOWCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbI KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopaa. HabmoneHne muHEHYaThIX CIEKTPOB.

YCeTpoiicTBO W JeHCTBUE CYETYMKA HOHM3UPYIOMUX dYacTull. OmnpeaereHue
JUTMHBI BOJIHBI JJA3€PHOTO U3TYyUYECHMUS.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomul, npaKmMuKym.

Habnronenue nuHeiyaToro CrexkTpa.



HccnenoBanne crnekrpa pa3peKEHHOrO0 aTOMAapHOIO BOJOPOJa U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Du3zuxka amomnozo A0pa u I1eMeHMAaAPHBIX YACHUY,.

Hyxnonnass monens siapa [eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnaj. OJIEKTPOHHBIM U TMO3UTPOHHBIA OeTa-
pacnan. ['aMmma-nu3nydeHue.

3aKOH pPaJUOAaKTUBHOTO pacnajga. PaauoakTHBHBIE H30TONBI B MPUPOJIE.
CBolCTBa HMOHM3HMPYIOLIETO HW3Iy4YeHUsA. BiusHue paauMoakTUBHOCTH HA >KUBBIC
opranusmbl. EctecTBeHHBIN QoH u3mydeHus. Jlozumerpus.

DHeprus CBsI3M HYKIIOHOB B szipe. Snepubie cuibl. Jlepext maccer sapa.

SAnepubie peaknuu. [enenune u cuntes saep. SAnepueie peaktopsl. [Ipobiemsr
YIPaBJIsIEMOr0 TEPMOSIEPHOIO CUHTE3a. JKOJIOTMYECKHUE aCIIEKThl Pa3BUTHS IACPHOM
SHEPTETHUKH.

Metonbpl  perucTpaliui M HCCIEAOBAHHUS  JBJIEMEHTApPHBIX  YACTHII.
OyHIaMEHTaJIbHbIE B3aUMOJICUCTBUS. bapuoHbI, ME30HBI U JICNTOHBI.

[Ipencrasnenune o CranaapTHOM Moaenu. KBapK-TiIFOOHHAsI MOJEIb aJPOHOB.

O®usuka 3a npeaenamu CraHgaptHod monenu. TémHas marepus U TEMHas
DHEPrus.

EnunacTBO hrzmveckoit KapTHHBI MUpA.

TexHuueckre yCTpPOMCTBAa M TEXHOJOTMYECKHUE IMPOLECCHI: JO3UMETpP, Kamepa
Buinbcona, smepHsbIif peakTop, TEPMOSIIEPHBIN peakTop, aToMHas 60MOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomut, NPAKMUKYM.

UccnenoBanne TpekoB yactull (1Mo rotoBbIM ¢otorpadusm). MccnenoBanue
paoOaKTUBHOTO (JOHA C MCIOJIB30BAaHWEM Ja03uMeTpa. 3yueHnue moriomeHus Oeta-
YaCTUIl aJTFOMUHUEM.

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

DTtanbl pa3BuTUs acTpoHoMmuU. [IpUkIagHOE U MHUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMHH. [IpuMEeHMMOCTh 3aKOHOB (U3UKU JUIsi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoasl  acTpoHOMHYECKHX HccienoBaHui. (COBpPEMEHHbBIE ONTHYECKHUE
TEJIECKOIBI, PAANOTEIECKOIBI, BHEATMOC(EPHAS] aCTPOHOMHMUSI.

Bun 3Bé3gnoro neGa. CosBesnusi, spkue 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHUE.

CosiHeuHas cucTema.

Counnne. ConmHeunasi akTUBHOCTh. MIcTounuk sHepruun CosHIia v 3BE3/I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMma «CIEKTPAJIbHBIN KJIacc —
CBETUMOCTBY». 3BE3NbI TJIABHOW IMOCJIEI0OBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JIJIS1 3BE3]1 TJIABHOW MOCJEN0BATEIBLHOCTA. BHYTpeHHEE CTpOEHUE 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXkKACHUM U 3Bostonuu CoyHIlAa U 3BE3L.
DTamnbl )KU3HU 3BE3.



Mnineunsiii Ilyte — nHama [Manaktuka. Ilonoxxkenne u nBuxkenue CosHLA B
INanaxktuke. Tunsl rajnaktuk. PaguoramakTukyd v KBasapbl. UEpHbIE IBIpHI B sapax
raJaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.

Teopus bosbimoro B3peiBa. PenukroBoe usiryueHue.

Macmrabnas crpykrypa BcenenHoil. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaGnronenust 3BE3nmHOro Heba HEBOOPYKEHHBIM TJIa30M C HCIOJIBb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN AJI ONpeIeIeHUs] MOJ0KEHHUsSI HEOECHBIX 00OBbEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31us CEeBEPHOr0 NMOJIyLIapUs U APKUE 3BE3IBI.

HaGmrogenuss B Teneckon JlyHbI, IJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILUICHHM.

Du3HYecKUuil NPAKTUKYM.

Crioco6p1 u3mMepeHus: GU3NIECKUX BEITUYHH C MCIOJIH30BAHUEM aHAIOTOBBIXH
U(POBBIX HU3MEPUTEIBHBIX MNPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEIIHOCTH H3MEPEHUN (U3MYECKUX BEIMYHMH.
OueHka rpa”ull MOrpeuIHOCTEM.

[IpoBeneHne  KOCBEHHBIX  W3MEPEHUH,  HCCIECIOBAaHUM  3aBUCHUMOCTEU
bu3HUeCKNX BEIWYMUH, TPOBEPKA TMPEUIOKEHHBIX THUIOTe3 (BBIOOp U3 padoT,
OMHCAHHBIX B TEMATHYECKUX pazjieiax «YUEeHHUECKUN dKCIEPUMEHT, TaOOpaTOPHbIE
paboThI, IPAKTUKYM ).

O6o0maroee NOBTOPEHUE.

O06o0menne M cucremMaTu3aluus COAEp)KaHUsS pasliesoB Kypca «MexaHukay,
«MonexynsipHas (u3MKa ¥ TEPMOJUHAMHKAY, «INeKTpoauHaMmukay, «Komnebanus u
BOJIHB», «OCHOBBI CIIEUATIBLHON TEOpUU OTHOCHUTENbHOCTHY, «KBaHTOBas (usnkay,
«3JE€MEHTHI aCTPOHOMUU U aCTPODUZUKI.

Ponr ¢u3ukum u acTpOHOMUM B OIKOHOMHUYECKOH, TEXHOJOTUYECKOH,
COLIMAJIbHON U 3TUYECKOU cepax NesTeIbHOCTH YeJOBEKa, poJib U MECTO (DU3UKHU U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTMHE MMPA, 3HAYEHUE OIUCATEIIBHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEIHPHOW U MPOTHOCTUYECKON (PYHKIUN (PU3MIECKOU
TEOpUH, PoJib (HU3NUECKON Teopur B (POPMUPOBAHUH TPEJICTABICHUN O (HU3UIECKOM
KapTUHE MUpa, MECTO (U3MYECKON KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE.

MexknpeaMeTHbie CBA3U.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMHM MAaTeMaTHKH,
OHMOJIOTUHU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemmuoie NOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHUE, HAy4HbIM (HaKT, TUnoresa, (Qu3nyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIOJIEHHE, OJKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPENIHOCTH U3MEPEHU, U3MEpUTEIbHBIE TPUOOPHI, IU(poBas JadbopaTopusi.



Mamemamuxka: pelUICHUE CUCTEMbl ypaBHEHMH. TpUroHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpbl M HMX NPOEKUHH HAa OCU KOOPJIHUHAT, CJIOKECHUE BEKTOPOB.
[TpousBoanble 3nemeHTapHblX (QyHKUMA. [Ipu3Hakm 1OAOOMS TPEYrOJIbHHUKOB,
ompe/ieNeHIe TIOMIAIN IIIIOCKUX PUryp u 00bEMa Tell.

Buonozua: »nektpuueckue sBICHUS B KUBOM Mpupoje, KojedarelbHbIe
JIBIKEHUS B JKMBOM TMPUPOJAE, DSKOJIOTMYECKHE PHUCKH TMpPH IPOU3BOJCTBE
JJEKTPODHEPTHH,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPY)KAIOUIEH  Cpenpl,
yJIBTPA3BYKOBasl TUArHOCTHKA B MEIUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CIIEKTPAJIBbHBIN aHAIN3.

TI'eozpagpua’ maruuTHbIe TIOJIOCA 3€MIIH, 3AJI€KU MAarHUTHBIX pyad,(pOTOCHEMKA
3€MHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TIPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMATrHHUTOB,
ANEeKTpoJABUraTeNb SIKOOM, TeHepaTop MEePEMEHHOTO TOKA, WHAYKIMOHHAS IIeyb,
JIMHUX DJIEKTPOIEpenad, dJIEKTPOJABHUIaTeNb, paxap, PaguoONpUEMHHUK, TEIEBHU30D,
anteHHa, Ttenepon, CBU-meub, ynbpTpa3BykoBas JAMAarHOCTHKA B TEXHUKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes, CIIyTHUKOBBIE
NPUEMHHKY, SIICPHAsA DHEPreTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHUA.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA I[IPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBILIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATBI

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera «Dusukay 10IKHbBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromIuxcsi PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTHU, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHHMX  YOEXIEHUW,  COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCHUICKOr0 OOIlecTBa, PACIHIMPEHHE KU3HEHHOTO
ONbITa W OIIBITA JEATEIBHOCTH B IPOLECCE PEAIM3AlUU OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJIBHOMN ACATEIIBHOCTH, B TOM YUCJIE B YACTH:

IPaKAAHCKOI0 BOCIIUTAHUA:

e CPOPMHUPOBAHHOCTH TPAKTAHCKON MO3UIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIE€HA POCCUICKOTO OOIIECTRA;

e TMPUHATHE TPATULIHUOHHBIX OOIICUYETIOBEYECKUX TIyMAHUCTHYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TIPAKIAHCKOTO
00IIecTBa, y4acTBOBAaTh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3AIINH;

e YMEHHE B3aUMOJECUCTBOBAThH C COLMATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU
¢ uX QyHKIHUSIMU U HA3HAYCHUEM;

e TOTOBHOCTH K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIESITETLHOCTH.

NMaTPUOTHYECKOTO BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA,;

e I[CHHOCTHOE OTHOIIEHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YU€HBIX B 00J1acTU (DU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e CchOPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEJICHNS,

e CHOCOOHOCTH OIEHMBATh CUTYallMI0 W MPUHUMAThL OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOI0;

e OCO3HAHHUE JUYHOTO BKJIJIa B TIOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO.

3CTETUYECKOI0 BOCIIUTAHUA:

e OCTETHMYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

e MHTEpPEC K pas3uyHbIM cdepam NpodhecCHOHATBHOW JEATETbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (M3UKOW M TEXHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynyuieit mpodeccruu u peaau3oBbIBaTh COOCTBEHHBIC JKMU3HEHHBIC TJIAHbL;

e TOTOBHOCTH M CITOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKN HA IPOTSHKEHUN BCEH KU3HH.



JIKOJIOTHYECKOI0 BOCIIMTAHUA:

e CPOPMHUPOBAHHOCTH HKOJIOTHYECKON KYJIbTYypbl, OCO3HAHHE TI00ATBEHOTO
XapakTepa SKOJOTUYECKUX TTPOoOIIieM;

e IUIAHMPOBAHUE M OCYLIECTBIICHUE JECHUCTBUM B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HaHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

e pPAClIMpPEHHUE OMNbITA JACATEIBHOCTH HKOJOIMYECKOM HAIPABICHHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUH 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MIO3HAHUA:

e C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

e OCO3HAaHHE LEHHOCTH HAYYHOM JEATEIBHOCTH, T'OTOBHOCTb B IIPOLECCE
u3ydeHUs: QU3HKU OCYIIECTBISATh MPOSKTHYIO U HCCIEAOBATEIBCKYIO NEITebHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBUA

Ba3oBble Jjoruueckue AeiicTBHA:

e CaMOCTOSITEILHO  (OPMYJNIHpPOBATH M aKTyaJIU3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OMNpENENATh IIENM JCATEIbHOCTH, 3aJaBaTh IapaMeTpPbl W KPUTEPUU HUX
JIOCTHKEHHUS,

e BBIABISATH 3aKOHOMEPHOCTH U TNPOTHUBOPEUYHS B  paccMaTpUBAEMbBIX
(bU3HYECKUX SIBIICHUSX;

e pa3pabaThIBaTh IJIAH PEIICHHUS MPOOJIEMBI C YUETOM aHalM3a MMEIOIIMXCS
MaTepualibHBIX U HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHUBBI B  JICSITEIBHOCTh, OIEHMBAaTh COOTBETCTBUE
PEe3yJIbTATOB LIEJISIM, OIIEHUBATH PUCKH TTOCIEJACTBUHN JEATCIHLHOCTH;

e KOOPJMHHPOBATH H  BBINOJHATH pPabOTy B  YCIOBHSAX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

e Ppa3BHUBATh KPEATUBHOE MBIILICHHUE MMPU PEIICHUN KU3ZHEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBare/ibCKue JeHCTBUSA.

e BJIAJACTh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMH MOHSATHAMH M METOJaMHU
(bu3HUECKOW HayKU;

e BJAJCTh HABBIKAMU YUEOHO-UCCIIEIOBATEIHCKON U MPOEKTHOU JIESITEIHHOCTH
B 00ylacTh (PU3HUKH, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSITEJILHOMY MOHUCKY
METOZOB PEIICHHUS 3aJad (PU3NYECKOro COJCpKaHHS, NMPUMCEHECHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHMS;

e BJIAJICTh BHUJAMH JEATCIBHOCTU 1O TOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIIPETAlluh, TMPEeoOpa30BaHUI0 W TPUMEHCHHIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIIUsX, B TOM YUCJIE TIPU CO3J]aHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

e BBISIBIIATh MPUYUHHO-CJICJACTBEHHbIC CBS3UM U AaKTyaJu3UpoBaTh 3ajady,



BBIJIBUTATh TUIIOTE3Y €€ pellIeHUs, HAXOIUTh apTyYMEHThI IJis JOKA3aTelbCTBA CBOUX
YTBEPXKACHUM, 3a]]aBaTh MMapaMEeTPhl U KPUTEPHUH PEIICHUS;

e aHANM3UPOBATH TMIOJYYCHHBIE B XOJ€ pEHICHWS 3aJadyd pPe3yibTaThl,
KPUTHYECKH OIICHHBATh HMX JOCTOBEPHOCTh, MPOTHO3HPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

e CTaBUTh W (opMyIHpoBaTh COOCTBEHHBIE 3aJaul B 0Opa3oBaTesIbHOM
JeSITEeIbHOCTH, B TOM YHUCIIC TIPH U3YUYCHUH (PU3UKH;

e JaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

e yYMETh TMEPEHOCUTh 3HaHUA MO0 (QHU3UKE B MPAKTHYECKYIO O00JIaCTh
KHU3HEACSITEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

e BBIJIBUTaTh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIE TTIOIXO0/IbI U PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33JJa4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIIICHHSI.

Pabora c undopmanmei:

e BIAJCTHh HABBIKAMU MOJIyYCHHUs WH(GOpMAIUU (U3HUECKOTO COJEPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISTh IIOWCK, AaHAaJu3,
CHUCTEeMATH3alMI0 ¥ UWHTEPIPETalni0o HHPOPMAIMH Pa3IuIHBIX BUAOB H (POpM
MIPE/ICTaBIICHNUS,

e OIIEHUBATH JOCTOBEPHOCTH HHPOPMALIUY;

e WCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B PEIICHHWH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX W OpPraHU3aIIMOHHBIX
3a/1a4 ¢ coOJoieHueM TpeOOBaHUI SPTOHOMUKHU, TEXHUKU 0€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ATHUECKUX HOPM, HOPM HH(POpPMAMOHHON
0€30I1aCHOCTH;

e CO3/1aBaTh TEKCTHI (HU3MYECKOTO COJAEpPX AHUS B PA3IMUHBIX (opMarax c
y4€TOM Ha3zHa4deHHs] WH(GOPMAIMK W IEJIEBOM ayJAWTOPHUH, BHIOMpAs ONTHMAIHHYIO
dbopMy mpencTaBICHNS U BU3yaTu3allnu.

KoMMyHHKAaTHBHbIE YHHBEpPCAJIbHbIE yueOHbIE el CTBHUS:

e OCYIICCTBJIATH OOIIEHHE HAa Ypokax (QU3UKA ©W BO BHEYPOUHOMU
JeSITeTbHOCTH;

e pacToO3HAaBaTh TPEANOCHUIKM KOHQIMKTHBIX CHUTyalldd W  CMATYaTh
KOH(MIIUKTHI;

e Pa3BEPHYTO W JIOTUYHO M3Jararb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

e TOHHMMATh W MCIOJH30BATh MPEUMYIIIECTBA KOMAHIHON U WHIUBUIYaIbHON
paboThI;

e BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX NIEUCTBHMA C y4ETOM OOMIHMX
WHTEPECOB U BO3MOKHOCTEH Ka)KJIOT0 YJieHA KOJUIEKTUBA;

e MPUHUMATHh IIEIM COBMECTHOH  JESATENbHOCTH, OPTaHU30BHIBATH W
KOOPAMHHUPOBATh JEHUCTBUS TO €€ TOCTIKEHHUIO: COCTaBIATh IUIAH JIEHCTBUH,
pactpenensaTh poid C YYETOM MHEHUH YYacCTHHMKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;



e OLICHMBATh KAueCTBO CBOET0 BKJIaJa M Ka)XJOr0 ydaCTHHKA KOMAaHJIbI B
o01IuMi pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

e IpejyiaraTh HOBBIE MPOEKTHI, OLEHHWBATh HJIEM C TO3UIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

e OCYIIECTBJISITH IO3UTUBHOE CTPATETMYECKOE T[OBEICHUE B PA3IHYHBIX
CUTYalUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBepPcAJIbHbIE y4eOHbIe 1eiCTBUSA

Camoopranusanus:

e CAMOCTOSITEIBHO OCYIIECTBIISITh MMO3HABATENbHYIO JESITEIbHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHEIC 3a/]a4H;

e CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS] PACUETHBIX U KAYE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YUYETOM HMMEIOIIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

e J1aBaTh OIIEHKY HOBBIM CUTYallUsIM;

e pacUIMPSTh PAMKH YYEOHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

e Jle7IaTh OCO3HAHHBIA BHIOOP, APrYMEHTHPOBATH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

e CIOCOOCTBOBaTH (POPMUPOBAHUIO W TIPOSBICHUIO SPYIUIMA B 00JaCTH
(bU3HKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

e J1aBaTh OIICHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

e BJAJICTh HAaBbIKAMHU TIO3HABATENHHON  pediekcur Kak  OCO3HaHUS
COBEpUIAEMBIX JICMCTBUM M MBICIHUTENbHBIX MPOLECCOB, HX PE3YJIbTAaTOB H
OCHOBAaHUIM;

e HCIMOJb30BATHh NPUEMBI PEPIIEKCUU NIl OLIEHKU CUTyalluu, BBIOOpa BEPHOTO
pelIeHus;

e YMETh OILICHUBATh PHUCKA W CBOEBPEMEHHO NPUHUMATh PELICHHS MO HX
CHUKEHHIO;

e NPUHUMATh MOTHUBBI U apPTryMEHTHl JPYyTUX MPU aHAIU3E Pe3yJIbTaTOB
NEeSTENbHOCTH;

e TPUHUMATH Ce0sl, MOHUMAs CBOU HEAOCTATKH U JOCTOMHCTBA;

e NPUHUMATh MOTHUBBI WU apryMEHThl JPYTrUX MpPU aHAIU3€ pPe3yJIbTaTOB
NEATEIbHOCTH;

e TMpHU3HABaATh CBOE MPABO U MPABO JAPYTHX HA OLUTUOKHU.

B npouecce n1ocTHKEHUST TUYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI 110
bu3nke N1 ypoOBHA  CpeAHEero obmiero  obpa3oBaHus y  oOydarouiuxcs
COBEPILEHCTBYETCS AMOIIMOHAJIbHBIN UHTEIUIEKT, peanoiaraomii
c(hOpMHPOBAHHOCTh: CAMOCO3HAHMS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE
YMOLIMOHAILHOE  COCTOSHUE, BUJCTh HAIMpPaBICHUS Pa3BUTHS  COOCTBEHHOM



AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

e CAMOPETYJUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEJEHUE, CIOCOOHOCTh  aManTHUPOBATHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTpPEHHEH MOTHBAIINH, BKIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEJIH U
yCrexy, ONTHUMH3M, WHUIMATUBHOCTh, yMEHHUE JCHCTBOBATh, HMCXOJIS U3 CBOMX
BO3MOKHOCTEH;

e OMIIATUM, BKJIIOYAIONIEH  CHOCOOHOCTH TMOHHUMATh  3MOIMOHAIILHOE
COCTOSIHHE JIPYTHX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPEIKUBAHHUIO;

e COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTpauBaTh
OTHOUIEHUSI C JIPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U pa3pelaTh
KOH(JIUKTBHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyudenust B 10 knacce nipenMeTHble pe3yJsibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIHUXCS YMEHUM:

e IOHMMATh pOJb (U3MKA B  DKOHOMHUYECKOH, TEXHOJIOIMYECKOW,
9KOJIOTUYECKOM, COIMAIIbHON M 3THYECKOU cdepax AesTebHOCTH YEJIOBEKa, POJb U
MecTO (PU3MKHA B COBPEMEHHOM HAy4yHOM KapTHHE MHpA, 3HAYECHUE ONMUCATENbHOM,
CUCTEMATU3HPYIOIEH, OOBSICHUTEIHPHOW U MPOTHOCTUYECKON (PYHKIUN (PU3MUeCcKOn
TEOPUU — MEXAHHKHU, MOJEKYJSIPHONH (PU3UKH U TEPMOJUHAMHKH, POJIb (PU3UUECKOU
TEOpUH B POPMUPOBAHUY NIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

e pasinyaTh YCJIOBHUS MPUMEHUMOCTU MOJIENe (PU3NYECKUX TEN U MPOLECCOB
(sBNEHUWIt): WHEpIMadbHAsg CHUCTEMa OTCY€Ta, alCONIOTHO TBEpPJOE  TEJO,
MaTepHalIbHAsl TOYKA, pABHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MaJIeHUE, a0COIFOTHO
ynpyras nedopmaiusi, abCONMIOTHO yIpyroe U adCONIOTHO HEYNPYroe CTOJKHOBEHHS,
MOJIENIM Ta3a, JKUJIKOCTU W TBEPAOro (KpUCTAUIMYECKOr0) Teja, WJIeajbHBIM ras,
TOYEYHBIN 3apsia, OAHOPOJHOE ANEKTPUUECKOE TOJIE;

e paznuuaTh yCIOBUS (TpaHUIlBl, 00JacTH) NPUMEHUMOCTH (U3NYECKUX
3aKOHOB, TIOHMUMAaTh BCEOOIIMI  XapakTep (PYHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HPOBATH U OOBSACHATH MEXAaHUYECKHME TIPOUECChl U  SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI M 3aKOHbl MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOr0 JBMXKEHMS, (POPMYJIbI KHHEMAaTUKH PAaBHOYCKOPEHHOI'O JBHUKEHUS,
npeoOpazoBanusi lanmuimes A7 CKOPOCTH M TEpeMelleHus, 3akoHbl HbroToHa,
NPUHLWN OTHOCUTENbHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITyJIbCa U MEXaHUYECKON SHEPruu, CBA3b PabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKOW DHEpruu, YCJIOBHsS pPaBHOBECUS TBEPJAOTrO Tena), MpPHU ITOM
UCIIOJIb30BaTh ~ MAaTEMAaTHYECKOE  BBIPAKEHUE  3aKOHOB, YKa3blBaTh  YCIOBUS
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: IpeoOpa3oBanuii ["anumes, BTOpOrou TpeTbero



3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS MMITyJbCa M MEXAaHWYECKOW SHEpruu,
3aKOHA BCEMUPHOTO TATOTCHUS;

e AHANM3HUPOBATH M OOBACHATH TEIUIOBBIC MPOIECCHI M SIBICHUS, UCIIOJIb3YS
ocHoBHble mnosnoxkeHuss MKT u 3akoHbl MOJEKYJISApHON (DU3UKKA U TEPMOJAMHAMHUKHU
(CBsI3b JaBJICHUS HJEATBLHOIO ra3a CO CPEIHEN KMHETUUYECKON PHEepruei TerioBOro
JIBWKEHUS W KOHLEHTpPAUMEW €ro MOJEKYJ, CBA3b TEMIIEPATypbl BEIIECTBA CO
CpeaHEN KMHETHYECKON dHEPTUEr TEIUIOBOIO IBHXKEHUS €T0 YaCTHIl, CBSI3b AABJICHUS
UJCATBbHOTO Ta3a C KOHIEHTPALMEHd MOJIEKYJ M €ro TEMIIEpaTypoH, ypaBHEHHE
MenneneeBa—KnamneiipoHa, MepBbId 3aKOH TEPMOAWHAMUKHU, 3aKOH COXPaHEHHUS
SHEPrUd B TEIUIOBBIX TNPOLECCax), MPU HSTOM UCIHOJIb30BaTh MaTEMaTUYECKOE
BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCJIOBUsS NPUMEHHMOCTH ypaBHEHHs MeHaeneeBa—
KnaneripoHna;

e AHAM3HUPOBATH U OOBICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXPAHEHMS BJIEKTPUUYECKOTO
3apsAna, 3akoH KylloHa, MOTEHIIMAIBHOCTH 3JIEKTPOCTATHUYECKOTO IMOJSA, NPUHLHAI
CYyNEPHO3ULINH JIEKTPUUYECKHUX MOJIEH, MIPU 3TOM yKa3bIBasi YCIOBUSI IPUMEHUMOCTH
3akoHa KyJioHa, a Takke NMpPaKTUYECKH Ba)KHbIE COOTHOILIEHHUS: 3aKoHbI Oma aJis
y4acTKa LENU W [ 3aMKHYTOM DSJIEKTpHYecKOoM menu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akons @apajes 11 3J€KTPOIn3a);

e OIMCHIBATh (PU3WYECKHE NPOLECCHl W SIBICHMS, HUCIOJIb3Ys BEIUYUHBI:
IIEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHJIA, MOMEHT
CUJIbl, JABJICHHWE, MOTECHUHUAJIbHAS YHEPrUsl, KHHETUYECKass JHEPTUsi, MEXaHUYeCKas
SHEeprus, padoTa CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHIIa TSKECTH, Cuia
YOPYTrOCTH, CWJIA TPEHUS, MOIIHOCTb, JHEPIUSA B3aUMOJCUCTBHS Tena € 3eMIER
BONMM3M €€ MOBEPXHOCTH, DHEPrusi ynmpyrou nepopmManuy MNpyKUHbBI, KOJIUYECTBO
TEIJIOTHI, a0COIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS
9HEPTUs UACATBHOTO OJHOATOMHOIO Ta3a, paboTa MIeanbHOrO ra3a, OTHOCHTEIIbHAS
BJIQYXKHOCTh Bo3ayxa, KII/[ naeanbHOro TEMIOBOrO ABUraTENs; DJIEKTPUUECKOE ITOJIE,
HaIPsHKEHHOCTD AJIEKTPUYECKOTO OIS, HANPSLKEHHOCTD MOJI TOYEYHOTO 3aps/ia WIH
3apsHKEHHOTO IIapa B BAKyyME€ M B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYILASA CUJIA, CHJIa TOKA, HaMpsHKEHUE,
MOIIHOCTh TOKa, 3JIEKTpHUUECKass EMKOCTh IUIOCKOTO KOHJEHCATOPa, CONMPOTUBIICHHUE
y4acTKa LIENU C TOCJIENOBATENbHBIM M NapajuIe]bHBIM COEIUHEHHEM PE3UCTOPOB,
DHEPTUS MIEKTPUUECKOTO MOJIA KOHAEHCATOPA;

e O0OBACHATH OCOOCHHOCTH MPOTEKaHUs (U3MUECKUX SBICHUN: MEXaHUYECKOE
JNBWKECHHUE, TEIUIOBOE JBM)KCHME YaCTUI[ BEIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCcKOe JBWKeHue, auddys3us, uUcCHapeHue, KHUIEHWE U KOHJCHCAIus,
IJIABJICHUE U KPUCTAJUIA3AlMs, HAIPABICHHOCTh TEIUIONEPEIauu, JIEKTPU3ALUS TEN,
DKBUIIOTEHIUAIIBHOCTH MIOBEPXHOCTH 3aPSIKEHHOTO IPOBOJHUKA;

e TPOBOJIUTH HMCCIICIOBAHUE 3aBUCUMOCTHU OJHON (PM3UYECKOW BEIMYUHBI OT
JIpPYrol C HCIOJb30BAaHUEM TMPSAMBIX HM3MEPEHHI, MpPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PHU3UYECKUX



BEIMYMH B BHJE Tpa@uKOB C y4ETOM aOCONIOTHBIX IMOTPEUIHOCTEN H3MEpEeHUH,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

e TMPOBOJAWTH KOCBEHHBIC H3MEpEHUs (U3UUYECKUX BEIWYUH, IPU OSTOM
BBIOMpATh  ONTUMAIbHBIM METOJ  HM3MEpPEHHUs, OLIEHUBaTh AaOCOJIOTHBIE H
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHU;

e TPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHONW THIOTE3bl: TIAHUPOBATh
HKCIEPUMEHT, COOUpaTh  SKCIEPUMEHTAIBHYI)  YCTAaHOBKY, aHaJIU3UPOBATh
MOJIyYEHHbIE PE3YbTAThl U Je1aTh BBIBOJI O CTaTyCe MPEIJIOAKEHHON TUIIOTE3bL;

e coOMoAaTh MpaBuiia OE€30MACHOTO TpyJa MPU MPOBEACHUM UCCIEIOBAaHUN B
paMKax y4uyeOHOTro OJKCIEpPUMEHTa, MpaKTUKyMa U Y4eOHO-HCCIIeIOBATEIILCKON U
MPOCKTHOM JIESITEILHOCTH C HCIOJIb30BAHHEM HM3MEPUTEIIbHBIX YCTPOUCTB U
71a60paTOPHOTO 000PYIOBAHUS;

e pelIaTh pacy€THBIE 3aJlaud C SBHO 3aJaHHOW W HEABHO 3aJaHHOM
¢dbu3nyueckoil MOJENbI0: Ha OCHOBAaHMM aHaliM3a YCJIOBUS OOOCHOBBIBATH BHIOOP
¢dbu3nueckoil Monenu, OTBedarouleil TpeOOBaHMSIM 3a/layu, MPUMEHATH (OPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIaThl (PU3UYECKUX TEOPUN MNPHU HCIOJIb30BAHUU
MaTeMaTU4eCKUX METOJOB pEIICHUs 3aAad, MPOBOJUTH PACUEThl HA OCHOBAHUH
UMEIOIIUXCS JaHHBIX, AHAIM3UPOBATh pE3YyJIbTaTbl U KOPPEKTUPOBATh METOIBI
pelieHrs Cy4é€ToM IMOJTYyUYCHHBIX PE3YJIbTaTOB;

e pemiaTh KaueCTBEHHbIE 3a/1a4H, TPeOyIolIe MPUMEHEHUS 3HAHUN U3 PA3HBIX
pazzienoB Kypca (GU3MKHM, a TaK)Ke HWHTErpaliyd 3HAaHUM W3 JPYyTuX HPEeAMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY PACCYKICHUM C
OTOPOM HA W3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTUHU (DU3UUECKUE SIBIICHUS;

e HCMOJL30BATh TEOPETUYECKHE 3HAHUS I OOBICHEHHS OCHOBHBIX
MNPUHLIUNOB PpabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOLIECCOB;

e TPUBOAUTH MPUMEPHI BKJIaJIa POCCUHCKHUX U 3apYOCKHBIX YUEHBIX-(PUZHKOB
B pa3BUTUE HayKHU, B OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATH M OIICHUBATH IMOCIEJCTBHS OBITOBOW M MPOU3BOJICTBEHHOMN
NEATeIbHOCTH 4YeJIOBEKa, CBSA3aHHOM ¢ (U3WYECKUMHU TIpolleccaMHu, C IO3UIIUI
AKOJIOTHUECKOM 0e30IMacHOCTH, MPEICTABICHUM 0 palMOHAIBLHOM
MPUPOAONIONIB30BAHUM, & TAKXKE Pa3yMHOM MCIIOJIb30BAHUM JOCTHKCHUNW HAyKU U
TEXHOJIOTUH JJIsl JabHEHIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIECTRa;

e TMPUMEHSATH Pa3IUYHBIC CHOCOOBI paboThl ¢ WHpoOpMarHel (PU3NIECKOTO
coJiepKaHus C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH, MpU
TOM HCIIOJIh30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTHHU JUJIS ITOUCKA,
nepepaboTKM W TPEIBABICHUS YyYeOHOH ¥ HAay4YHO-IIONMYJIAPHON HH(POpPMAIINH,
CTPYKTYPUPOBAHHSI W WHTEPIPETAMH HWHPOPMAIUH, TMOJYICHHOW W3 Pa3IMYHBIX
VCTOYHUKOB, KPUTHUUYECKH aHAJTU3UPOBATH TOJydaeMyt0 WH(DOPMAIUIO U OIICHUBATH
e JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIMXCS 3HAHWM, TaK W HA OCHOBE aHAJIM3a
UCTOYHHKA MH(POPMAIIHH;



e TIPOSIBJISTH OpraHu3alMOHHbIE u MIO3HABATEIbHbIC YMEHUSA
CaMOCTOATENIbHOTO TMPUOOPETEHHUs] HOBBIX 3HAHUM B  MPOLECCE BBINOTHEHUS
IPOEKTHBIX U YUEOHO-UCCIIEA0BATENbCKUX PadOT;

e pabotarb B TpyHIe C MCHOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TIPYIIbl, PAUUOHAIBHO pACHIPENENsITh JEATeIbHOCTh B
HECTAaHJIAPTHBIX CUTyalUsX, aJ€KBATHO OLEHMBATh BKJAJ KAKIOIO0 M3 YYACTHHKOB
TPYIIIbI B pELIEHUE pacCMaTpUBAEMOM MPOOIIEMBI;

e TMPOSBIATH MOTHBAIMIO K Oyaymiell mpodeccHoHambHON ACSTENBHOCTU TI0
CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.

K xonmy oGyuenus B 11 knacce npenmeTHbie pe3yibTaThl Ha YTIyOIEHHOM
YPOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e TOHUMATH POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKOU, COITMAITBHON
U 3TUYECKOH cepax nesTeIbHOCTH YeI0OBEKa, pOJib U MECTO (PU3UKHU B COBPEMEHHOM
HAay4YHOW KapTUHE MHpPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU AEATEIBHOCTHA YEJI0OBEKa
U JajdbHEHIIeM Hay4YHO-TEXHMYECKOM pAa3BUTHUH, 3HAYEHUE OMUCATENbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKON (PYHKUUN (PU3HUECKOU
TEOPUU — DJIEKTPOJUHAMUKH, CHEIUATBLHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, posib Quznyeckor Teopuu B GOPMHUPOBAHUHU TIPEICTABICHUN O (PU3NUECKON
KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJICTABICHUI O PUPOJIE;

e pasinyaTh YCJIOBHS MPUMEHUMOCTH MOJENe (PU3NUECKUX TeI U MPOLECCOB
(sIBNEHMIT): OAHOPOJHOE DBJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE MOJH,
rapMOHUYECKHE KOJieOaHUsl, MAaTEMaTUYECKUN MASTHUK, WICANbHBIA TMPYXKUHHBINA
MasTHUK, TapMOHUYECKHE BOJIHBI, HJICAJIbHBIA KOJIEOATENIbHBIM KOHTYp, TOHKas
JMH3a, MOJIeNIel aToMa, aTOMHOTO Si/Jpa U KBAHTOBOM MOJIEIH CBETA;

e paszmuyaTh YyCIOBHs (TPaHUIBI, OOJACTH) NTPUMEHUMOCTH (U3HUICCKUX
3aKOHOB, TIOHUMAaTh BCEOOIMMA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HPOBATH U OOBSCHATH JJIEKTPOMArHUTHBIE MPOIECChl W SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIEC MOJIOKEHUS WU 3aKOHBI 3JIEKTPOAMHAMUKA M CHELHAIbHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXpPAaHEHHUSI »BJIEKTPUUYECKOro 3apsia, cuiia
Awmnepa, cuia JlopeHua, 3aKOH 3JEKTPOMarHWTHOW HMHAYKIMHU, TpaBuio JleHna,
cBi3b OJIC caMOMHAYKIIMM B DJIEMEHTE DOJIEKTPUUECKOM 1ENU CO CKOPOCTHIO
U3MEHEHHUS] CHJIbI TOKA, IOCTYJaThl CHEUUATbHON TEOPUU OTHOCUTEIBHOCTU
OWHIITEIHA);

e AHAJIM3HUPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCIOJb3YS
MOJIOKEHUST KBAHTOBOM (u3uKu (ypaBHeHUE DWHIITEHHA 17151 hoTodddexTa, mepBoii
U BTOpOW mocTynarel bopa, NOpUHIMI COOTHOIIEHUS HEONpeAeNEHHOCTEN
['eii3enOepra, 3aKOHBI COXpPAHEHHUsS 3apsIOBOIO U MAacCOBOIO YHUCEN M JHEPIUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PaJMOAKTUBHOTO pacnaja);

e ONUCHIBATHh (PU3UYECKHE MPOLECChl U SBICHUS, HUCIOIb3YysS BEIUYUHBI:



HaIpsHKEHHOCTh  AJIEKTPUYECKOTO IO, MOTEHUUAN BJIEKTPOCTATHYECKOTO TOJI,
Pa3HOCTh TMOTEHIIMAJTIOB, 3JIEKTPOJBIKYILAs CHJIa, WHIYKIUS MarHUTHOTO IIOJI,
MarHUTHBIA TIOTOK, cujia Awmriepa, HHAYKTUBHOCTb, OJJICKTPOABUXKYIIAS CHIIA
CAMOUWHJIYKIIMHU, SHEPTUsi MATHUTHOTO MOJI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUM
UMITYJIbC, TIOJIHASI SHEPTUS, YHEPTUSI TTIOKOSI CBOOOTHOM YACTHIII, IHEPTUS U UMITYJIBC
¢$boTOHA, MacCOBOE YUCIIO U 3apsia A1ipa, SHEPTHUs CBA3M SAPa;

e OOBACHITH OCOOCHHOCTH MPOTEKAHUS buznIecKux SIBJICHUM:
AJIEKTPOMArHUTHAs WHIAYKIMS, CaMOWHIYKIIMS, PE30HAHC, HMHTEp(PEpEeHIrs BOJH,
nudpakusg, AUCHEpCcHsi, MOJTHOE BHYTPEHHEE OTpakeHHe, (HOTOIICKTPUUECKUI
apdexr (potodrddekr), ampda- m OeTa-pacnansl sAaep, raMMa-H3IyUCHHE Sep,
bu3HYecKre MPUHIIHUIIBI CIIEKTPATBLHOTO aHAIM3a U PabOTHI Jlazepa;

e OIpENENATh HANpPaBJICHWE WHAYKIUUM MArHUTHOTO TIOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa U cuiibl JIopeHia;

e CTPOUTH U300paKEHUE, CO3aBAEMOE TIIOCKUM 3€pPKAJIOM, TOHKOUN JTUH30M, U
pacCUUTHIBATH €T0 XapaKTEPUCTUKU;

e TMPUMEHATH OCHOBOINOJIATaKOIINE ACTPOHOMHYECKHE IOHSATHUS, TECOPHH U
3aKOHBI IS aHaiu3a U OOBACHEHUS (PU3UUECKUX IPOILIECCOB, MPOUCXOJAIINX B
3BE3/1aX, B 3BE3JIHBIX CHUCTEMAaxX, B MEXKTaJaKTHUUECKON cpeje; ABUKEHUS HEOECHBIX
TEJ, SBOIIOIIMH 3BE3 U BeenenHoi;

e TMPOBOAWTH WCCICIOBAHWE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
buKcHpoBaTh PE3yJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKHUX BEITUYHH B BUJIC
rpaduKoB ¢ y4ETOM aOCOJIFOTHBIX IMOTPEIIHOCTEN WM3MEpPEHUM, JeNaTh BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHus;

e TMPOBOJAWTH KOCBEHHBbICE H3MEpEHUs (U3UUECKUX BEIUYUH, IPU OSTOM
BBIOMpATh  ONTUMAIbHBIM  METOJ  HM3MEpPEHHs, OILIEHUBaTh AaOCOJIOTHBIE W
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHU;

e TMPOBOJUTH OMBITHI MO MPOBEPKE MPEHAJIOKEHHONW THIOTE3bl: IJIAaHUPOBATH
HKCIEPUMEHT, CcOOUpaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY,  AaHAJIU3UPOBATH
MOJIyYEHHbIE PE3YJIbTAThl U Je1aTh BBIBOJ O CTAaTyCE MPEAJIOKEHHON TUIIOTE3bL;

e OINUCHIBATh METOAbI OTYUYECHHS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

e coOmoaTh MpaBuia OE30MacHOr0 TpyJa MpU MPOBEACHUN MCCIICIOBAHUN B
paMKax y4eOHOTO OHKCIEPUMEHTa, MpakTHKyMa W Yy4eOHO-HCCIENOBATENbCKON U
MPOCKTHOW JIESITEILHOCTH C MCIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOHCTB U
71a060paTOPHOTO 00OPYIOBAHUS;

e pemarh pacu€THBIC 3a7a4d C SBHO 3aJaHHOM W HEABHO 3aJlaHHOU
(¢u3MUecKOo MOJENbI0: Ha OCHOBAaHUM AaHalM3a YCIOBUS BBIOMpaTh (HU3HMUECKUE
MOJIENIA, OTBEYAroNIue TpeOOBaHUAM 3a7a4d, NPUMEHITh (OPMYJIBbI, 3aKOHBI,
3aKOHOMEPHOCTH H  TOCTYyJaThl (PU3NYECKUX TEOPUH TIPH  HCIOJIH30BAHHUH
MaTeMaTUYeCKHUX METOJOB pELIECHUs 3a7ad, MPOBOAUTh pPacy€Thl HA OCHOBAaHUH
UMCIOIIUXCSl JaHHBIX, AaHAIM3UPOBATH PE3yJbTaThl U KOPPEKTHUPOBATH METOJIBI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB,;



e pellaTh KaueCTBEHHBIE 3a/1auM, TPEOYIOLME IPUMEHEHUS 3HAHUN U3 pa3HbIX
pa3zenoB Kypca (PU3MKHM, a TaKKe HWHTErpaluyd 3HAHUW W3 JIPYTrux MpPeAMETOB
€CTECTBEHHO-HAYYHOr'0 LIMKJa: BBICTPAMBATH JIOTUYECKYIO LIEMIOYKY PACCYKIIEHUU C
ONOpPO HAa N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTUHU (PU3UUECKUE SBIICHNUS;

e HCIIOJIb30BATh TEOPETUYECKUE 3HAHUS JUIi OOBSCHEHUS OCHOBHBIX
IOPUHLMIIOB PpabOThl H3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKHUX MPOLIECCOB;

e IPHUBOJUTH NIPUMEPHI BKJIaJla POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE NPOLECCOB OKPY)KAIOIIET0 MHUpPA, B pa3BUTUE
TEXHUKU U TEXHOJOTUK;

e QAHANM3HUPOBATH U OLICHUBATH MOCJEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOU
JeSITEeIbHOCTH 4EeJIOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECCaMH, C TO3ULIUN
HKOJIOTMYECKOU 0€30MacHOCTH, IIPEICTAaBICHUN 0 pauMOHAIIBHOM
IPUPOJIOTNIOIB30BAaHUH, @ TAaKXK€ Pa3yMHOM MCIIOIb30BAaHUM JOCTH)KEHUH HAyKH U
TEXHOJIOTUH VISl JabHEHIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIECTRA;

e MPHUMEHATHh pa3lIMYHblE CHOCOOBI paboThl ¢ HH(pOpManuenr (U3NYECKOTO
COJIEp’KaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHUH, MpU
3TOM HCIOJIb30BAaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHMU JJIs IOUCKA,
nepepabOTKM W MPEIbsABICHUS Y4YeOHOM M HAYYHO-NONMYJIAPHON HH(POpPMALINH,
CTPYKTYpUPOBAaHUS U HHTEpHpETaluy HH(pOpMalMH, TOJYyYEHHOW U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYYaeMYI0 MH(OPMALIMIO U OLEHUBATH
e€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHWUM, TaK M HA OCHOBE aHAJIM3a
UCTOYHHKA MH(POPMALIHH;

e TMPOSIBIATH OpraHU3allOHHBIE u MO3HABATEIIbHbIE yMEHUs
CaMOCTOATENILHOTO MPHOOPETEHHs] HOBBIX 3HAHMM B  MPOLECCE BBINOIHEHUS
MPOEKTHBIX M Y4EOHO-HUCCIIEI0BATENbCKUX PadOT;

e paboTarb B TpyHIe C MCHOJHEHUEM PA3JIUYHBIX COIHUAIBHBIX PpOJICH,
IUIAHUPOBaTh PabOTy TIPYIIbl, PANUOHAIBHO paclpeAessTh JeATeIbHOCTh B
HECTaHJAPTHBIX CUTyalHWsAX, aJ€KBATHO OLIEHUBATH BKJAJ] Ka)XJOr0 M3 YYACTHHKOB
IpYyNIbl B pELLICHUE paccMaTpUBaeMOil MpoOIeMbl;

e IMPOSBIATH MOTHBAIMIO K Oyaymied mpoecCHOHAIbHOW JEATENbHOCTH 0
CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
No HaumeHnoBanue KonuuectBo HpOFpaMMHOG COACPIKAaHUC OCHOBHBIC BUIbBI ACATCIIBHOCTH
/1 pPas3acioB U TCM qacCcoB 06yt1ar011mxc;1

y4eOHOT0 MpeaMeTa

Pasznen

1. HayuHblii MeTO O3HAHUSA PHUPOALI

1.1

Hayunb1ii meTon
[MO3HAHUS TTPUPOJIBI

6

®duszrka — GyHIaMeHTaTbHAS
Hayka o npupoze. Hayuneiii meton
MO3HAHUS U METOBI
UCCIeI0BaHMs (PU3UUECKHIX
SIBJICHUU.

DKCIIEpUMEHT U TEOpHS B
MpoIIecce MO3HAHUS IPUPOIBI.
HaGnrogenue u 3kCiepumMeHT B
duzuke.

Crnioco0bl nu3Mepenus puandeckux
BEJINYMH (aHAJIOTOBBIC U

U poBbIC U3MEPUTETHLHBIE
pUOOPHI, KOMITBIOTEPHBIE
JTATYNKOBBIC CHCTEMBI).
[TorpemnocTu n3mMepeHni
(bu3MUecKrX BEITUINH
(abcomroTHAs 1 OTHOCUTEIIBHAS).
MonenvupoBanue GU3HIECKUX
SIBJICHUM U TPOLECCOB
(MaTepuanbHasg TO4Ka, aDCOIIOTHO
TBEPIIOE TENO, UACATIbHAS
KUJKOCTb, UJICAJIbHBIN ra3,
TOYCUHBIN 3apsa). [ unoresa.
du3nyecKui 3aK0H,

IPAHUIBI €70 TPUMEHUMOCTH.

VYyactue B AUCKYCCUU O POJIU
¢uznyeckoil Teopun B GOPMUPOBAHUU
IpeICTaBIeHUN 0 (PU3NUECKON KapTHHE
MUpa, MecTe PU3NUECKON KapTUHBI MUPA
B 00IIIEM DAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MTPEICTAaBICHUI O
npupo/Ie.

W3ydeHne mOHITHI «TUTIOTE3ay,
«puznyeckuii 3aKoH», «puzndeckas
TEOPHUSI.

PaccmoTpeHue rpaHuil MpUMEHUMOCTH
(bu3HYEeCcKUX 3aKOHOB.

CpaBHeHUE U3MEPEHUIN PU3NYECKHUX
BEJIMYMH IPU MOMOIIHN aHAJOrOBBIX U
U (QPOBBIX U3MEPUTETHHBIX TPHUOOPOB,
HanpuMep, IPU U3MEPEHUHN CUIIbI TOKA U
HaANPSHKEHUS B IIETH MOCTOSHHOTO TOKa
IIPU TOMOIIY AHAJIOTOBBIX U HU(POBBIX
U3MEPUTEIIBHBIX TPUOOPOB.

OcBoeHue cnoco0oB OLIEHKU
IIOIPELIHOCTEN U3MEPEHUN.

OcBoeHue OCHOBHbBIX MPUEMOB PaOOTHI C
dpoBoii maboparopuei 1o husuke,
HanpuMep, pU U3MEPEHNUN PUZHYECKUX
BEJIMYMH IPU MOMOUIN KOMIIBIOTEPHBIX




dusnueckas TeOpus.

Ponb u mecTo ¢pusuku B
dbopMupOBaHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B
MPaKTHYECKOH IeATETHbHOCTH
Ioaen

JaTYNKOB

Wroro no pazaeny 6
Pa3gesa 2. Mexanuka
2.1 Kunemartnka 12 MexaHn4yeckoe IBHKCHHUE. [IpoBenieHre KOCBEHHBIX U3MEPEHHUI

OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcuéra.
[Ipsimas u oOpaTHas 3a1aun
MeXaHuKu. Pannyc-BekTop
MaTepHaIbHON TOUKH, €TO
IPOEKIIMU Ha OCU CUCTEMBI
koopauHat. Tpaekropus.
[Tepemenienne, CKOpOCTh (CpeIHsIs
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
Y YCKOPEHUE MAaTEPUAIIbHOU
TOYKH, UX TPOEKIUU Ha OCH
cucteMbl koopauHat. ClioxeHue
MEPEMEIICHUH U CIIOKEHHUE
ckopoctel. PaBHOMEpHOE 1
PAaBHOYCKOPEHHOE
MPAMOJIMHEUHOE JIBUKECHUE.
3aBUCHUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U ITyTH
MaTepuaJbHON TOYKUA OT BPEMEHU
U uX rpaduku.

CBobOoHOE nazieHue. Y CKOpeHue
CBOOOTHOTO majfcHus. [IBIKeHHE

MTHOBEHHOW CKOPOCTH U YCKOPEHUSA
T€JIa, B TOM YUCJIE YCKOPEHUS
CBOOO/IHOTO MaJCHUs, IPOBEJICHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
bU3UYECKUMU BEIMYUHAMH (TIyTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM
JBIKCHUH, TIEpHO1a O0paIieHus
KOHUYECKOTO MAasiTHUKA OT €r0
MapaMeTPOB) U OTBITOB TIO MMPOBEPKE
MPEIIOKEHHOW TMIIOTE3BI IPU U3YUYECHUU
PaBHOYCKOPEHHOTO MPAMOJIMHEUHOTO
JIBH>KCHUS, IBUKEHUS Tesa, OPOIIEHHOTO
TOPU30HTAIBHO, IBUKEHUS TEJIA O
OKPYHOCTH C IOCTOSIHHOUW MO MOAYJIIO
cKopocThi0. Onpenenenre abCOMIOTHBIX
Y OTHOCHUTEJIbHBIX OTPEIIHOCTEN
u3MepeHui pU3NUeCcKux BEITUYHUH.
OueHka rpaHul NOTPEIHOCTEN.
N3ydeHne MoIeNId CUCTEMBI OTCUETA,
CpaBHEHUE MMyTEU, TPACKTOPHUH,
CKOpPOCTEU ABUKEHUS OJTHOTO U TOTO JKE
T€JIa B pa3HBIX CUCTEMAX OTCUETA.




Tesa, OPOIIEHHOTO MO/ YIJIOM K
TOPU30HTY. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTHU U
YCKOPEHUS MaTEPUAIBHON TOUKH
OT BPEMEHHU U UX rpauKH.
KpusonnHenHoe 1BUXEHUE.
JIBr>KeHHE MaTepUAIbHON TOUKU
10 OKPY’KHOCTH. YTJIOBas U
JIMHEWHAasA CKopocTs. Ilepuon n
gacToTa oOparieHus.
lenTpocTpeMuTenbHOE
(HOpMalIbHOE), KacaTeIbHOE
(TaHTeHIIMATBLHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.
TexHu4yeckue ycTporucTBa u
TE€XHOJOTMYECKUE MPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB,
LEMHbBIC, IECTEPEHYATHIC U
PEMEHHBIE Nepe/laun, CKOPOCTHBIE
TudTHI

AHanmu3 pa3HBIX CIIOCOO0B UCCIEAOBAHUS
JIBHOKCHUM.

PaccMoTpeHue npeaenbHoro nepexoaa u
VU3MEpPEHUE MTHOBEHHOU CKOPOCTH.
MopenupoBaHue peodpa3zoBaHuUs
JBH>KEHUH C UCIIOJIb30BAaHUEM
MEXaHU3MOB, U3YUYEHHUE MPEeoOpa3oBaHUs
YIJIOBOW CKOPOCTHU B PEIYKTOPE.
AHaJIN3 HaIMPaBJICHHUS] CKOPOCTH HPH
JBH>KEHUU IO OKPYKHOCTH.

Penienrie pacu€THBIX 3a/1a4 C IBHO
3aJaHHON U HEIBHO 3aJITaHHOU
(U3HYECKO MOJEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmys1 KHHEMATUKH.

Periennie kauecTBEHHBIX 3a7a4,
TPeOYIOUIUX TPUMEHEHHS 3HAHUH 110
KHHEMaTHUKeE.

OOBbsiCHEHNE YCTPOMCTBA U MPUHIIUTIA
JEUCTBUS CIIUJIOMETPA, LEIHBIX,
LIecTepEHYATHIX U PEMEHHBIX IIepeay,
CKOPOCTHBIX JTU(TOB.

OOBsAcHEHNE NBMKCHUS CHAPSIOB.
OmnpeneneHue ycioBUil TPUMEHUMOCTH
Moernel (PU3UIECKUX TeJl U TIPOIIECCOB
(sBNIEHUI ): MaTepuaibHas TOUYKa,
PaBHOYCKOPEHHOE JIBIXKEHHUE, CBOOOIHOE
NaJicHue.

Brinonnenue yueOHbIX 3aaHUN Ha
aHaJIU3 MEXAaHUYECKUX MTPOLIECCOB
(sIBJIEHMIT) C UCIIOIB30BAHUEM OCHOBHBIX
MOJIO’KEHHUI Y 3aKOHOB KUHEMAaTUKH:




OTHOCHUTEIIbBHOCTh MEXaHUYECKOTO
JBHKEHUS, (DOPMYJIbl KHHEMATUKHU
PaBHOYCKOPEHHOTO JBH>KEHUSI,
npeoOpa3oBanusd ["anusnes 1st CKOpOCTH
Y NIEPEMEIICHHUS.

Ucnonp3oBanue ['T-TexHOoNOTNMMN TTpH
paboTe ¢ JOMOTHUTEIbHBIMU
MCTOYHHUKAMU MH(GOPMAIIUH 110 TEME, UX
KPUTHYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JImHamMuka
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[TepBeiit 3akoH HproTOHA.

NHepunaibHble CUCTEMBI OTCUETA.

[IpyHIMI OTHOCHTEIBHOCTH
INanunes. HemnepuunanbHbie
CUCTEMBI OTCUETA (OIpeieNieHuE,
IpUMEpHI).

Macca tena. Cuna. [IpuHnun
CYNEPIO3ULIMU CUIL.

Bropoii 3akon HeroToHa miist
MAaT€PUaJIbHOU TOUKHU.

Tperuit 3akoH HeroToHA 1151
MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb
IPABUTALIMOHHOW U HHEPTHOMU
MAacCCBl.

Cuita TsKecTH. 3aBUCHMOCTD
yCKOpeHusi CBOOOIHOTO NaieHus
OT BBICOTBI HaJl IOBEPXHOCTBIO
IUTaHETHI U OT reorpaduyecKoi
HIUPOTHI. JBrkeHne HeOECHBIX
TEJ U UX CIIYTHUKOB. 3aKOHBI

[IpoBenenre KOCBEHHBIX U3MEPEHUMN
PaBHOAEHCTBYIOIIECH CUIT U
Kod(ppureHTa TPEHUS CKOJIbKEHHUS,
MIPOBEICHUE UCCIICIOBAHMS
3aBUCUMOCTEH (PU3NYCCKUX BETUIHH
(cwuT ynpyrocTy, BOSHUKAIONUX B
NIPY>KWHE U PE3NHOBOM 00paslie, OT UX
nedopMallii) U ONBITOB MO MPOBEPKE
MPETI0KEHHON TUIIOTE3bI TPU U3YUCHHUH
JIBIDKEHUS OpycKa 1Mo HAaKJIIOHHOM
TJIOCKOCTH, JIBUKEHUS CUCTEMBI
CBSI3aHHBIX TeJ, AehOpMAaITiH TEII.
OmnpenencHue aOCONMIOTHBIX
OTHOCHUTEHHBIX TTOTPEITHOCTEN
U3MEpeHUN (DU3UICCKUX BEITHYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUKEHUSI CHCTEMBI TEII,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
nE€rkuii OJI0K, ABMKEHHS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO2(pPUIIMEHTOM TPEHHS, TBUKCHUS
rpy3a Ha Bally C TPEHUEM.




Kennepa. [IepBas kocmuueckas
CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec
Tesa. Bec Terna, IBUXKYIIErocs C
YCKOPEHHUEM.

Cuina tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS U CUJia
TpeHus nokos. Koaddurment
TpeHus. Cusa CONpOTUBIICHUS MPU
JBUKCHUU TeJa B )KUIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JBUKECHMUS.
Hasnenune. ['mapocrarnueckoe
nasieHue. Cuna Apxumena.
TexHuueckne ycTpoucTaa

Y TEXHOJIOTUYECKUE TIPOLIECCHI:
MOAIIUITHUKHY, JIBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB

HabGnronenue 1BM>KEHUS TeEIl B
MHEPUUATBHBIX U HEUHEPLHAIbHBIX
cUcTeMax OTCY€Ta, HalpuMep, KaueHHUsI
JBYX HUJIMHIPOB UIIU IIAPOB Pa3HOMN
MaccChl C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUATbHON
CUCTEMBI OTCUETA.

N3yyenue 1eHTpOOSKHBIX MEXAHU3MOB.
CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS
Y CKOJIb)KECHHS.

Penienrie pacu€THBIX 3a/1a4 C IBHO
3aJaHHON U HEIBHO 3aJITaHHOU
(U3HYECKO MOJEIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 KHHEMATUKU U TUHAMUKH.
Pemenue kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHHS 3HAHUU 110
KMHEMAaTUKE U JUHAMUKE.

OOBbsiCHEHNE YCTPOMCTBA U MPUHIIUTIA
JNEUCTBUS MOAIIUITHUKOB.

OObsicHEHNE IBMXKEHHS HCKYCCTBEHHBIX
CITyTHUKOB.

Omnpenenenue ycaoBUid TPUMEHUMOCTH
Moernel (PU3NIECKUX TeJl U TIPOIIECCOB
(s1BNIEHUI ): MHEpIIMATbHAS CUCTEMA
OoTCY€Ta, MaTepuajabHas TOUYKA,
a0CoJIIOTHO yripyras Aedopmariusi.
BrinosnHenue yueOHbIX 3aaHUil Ha
aHaJIU3 MEXAaHUYECKUX MTPOLIECCOB
(sIBJIEHMIT) C UCIIOIB30BAHUEM OCHOBHBIX
MOJIO’KEHHUI U 3aKOHOB IMHAMUKU: TPU
3akoHa HproTOHA, mpuHIUIT




OTHOCHUTEJILHOCTH | 'anunes, 3aKkoH
BCEMHUPHOTO TATOTCHUS.

Pabota B rpynmax npu o0Cy:xJ1IeHUN
BOITPOCOB MEXITPEAMETHOIO XapaKTepa
(Hanpumep, 1o TeMe «JIBuxeHue B

MIPUPOJIEN)

2.3 Craruka TBEpIOro Tea 5 AGCOIIIOTHO TBEPAOE TEJO. [IpoBeneHue nccienoBaHus yCIOBUN
[ToctynarenpHOE M BpallaTeIbHOE | pABHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO
JNBH>KEHHE TBEPIOIO TeEa. OCh BpAIlICHUsA; KOHCTPYUPOBAHUE
MOMEHT CHJIBI OTHOCHUTENIBHO OCU | KPOHIITEWHOB U PACUYET CUII YIIPYTOCTH;
BpaueHus. [lnedo cunbl. M3y4YE€HUE YCTOUUYUBOCTU TBEPAOTO TEIIA,
Ciio)keHue CHII, MPUWIOKEHHBIX K | UMEOMIETO IUIONIA/lb OMOPBL.

TBEpAOMY Teny. LleHTp Tskectn | PemeHune pacy€THBIX 3a7a4 C IBHO

Tena. 3aIaHHOM U HESIBHO 3aJaHHOM

VYcioBust paBHOBECHS TBEPAOTO (bU3UYIECKON MOJIETIBIO C

Tena. MCI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U

YcroitunBoe, HeYyCTOMYMBOE, bopMyJT CTaTHKHU.

0e3pa3IMYHOe PaBHOBECHE. PelieHne kauecTBEHHBIX 3a/1ad,

TexHuueckue ycTpoucTBa U TpeOYIOMUX MPUMEHEHHS 3HAHUU T10

TEXHOJIOTUYECKHUE TIPOLIECCHI: CTaTHKE.

KPOHIITEWH, CTPOUTENbHBIN KpaH, | OObsICHEHUE YCTPOICTBA U MPUHIIUIIOB

peméryarbie KOHCTPYKIUH JICUCTBUS KPOHILITENHA, CTPOUTEIIBHOTO
KpaHa, peleTyaThiX KOHCTPYKIUH.
OmnpeneneHue yciaoBUil TPUMEHUMOCTH
Mozeneil GpU3ndecKux Tei: abCOTIOTHO
TBEPAOE TEIO.
BrinonxneHnue yuyeOHbIX 3aaHUN Ha
aHaJIU3 MEXAaHUYECKUX MTPOLIECCOB
(sIBJIEHMIT) C UCIIOIB30BAHUEM OCHOBHBIX
MIOJIO’KEHHI ¥ 3aKOHOB CTAaTUKH: YCIIOBHS
paBHOBECUS TBEPJIOrO TEJIA

2.4 3aKOHBI COXpPAHEHUS B 11 Nmnynec MaTepuanbHONW TOUKH, IIpoBeneHrE KOCBEHHBIX U3MEPEHUIN




MCXaHHKC

CHUCTEMBI MAaTEPHUATBHBIX TOYEK.
[lenTp Macc cucTtemsl
MaTepuabHbIX TOYEK. Teopema o
JIBU>KEHUHM 1IEHTPA Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE
UMITyJIbCa TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.
PeakTrBHOE IBMXEHUE.

MomeHT uMnysbca MaTepruaibHOM
Touku. [Ipeacrasnenue o
COXpaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX TOJISIX.

PaboTa cuibl Ha MaJoM U Ha
KOHEYHOM IEPEMENICHUU.
['padrueckoe npeacraBieHue
pabOThI CUJIIBI.

MOIIHOCTH CHUJIBL.

Kunernueckas sHeprus
MaTepHalibHON ToukH. Teopema 00
U3MEHEHUN KUHETUYECKOU
SHEPIUU MaTepUaJIbHON TOUKHU.
[TorenuunanbHbie U
HENOTEHIHAIBHBIE CHJIBI.
[TorenuumanbHas SHEPrusl.
[ToTeHunanbHast SHEPTUS YIPYTO
ne(OpMUPOBAHHOMN NIPYKUHBI.
[TorenuumanbHas SHEprus Tea B
OJIHOPOJIHOM T'PABUTAIMOHHOM
nosie. [loTeHManbHas SHeprus
Tena

B FPaBUTALIMOHHOM MOJIE
OJIHOPOAHOTO 11apa (BHYTPHU U BHE

UMITYJIbCa T€Ja, KHHETUYECKOU U
MOTEHIIUAJILHOW SHEPIrUu Tea,
MOIITHOCTH CHUJIBI;, IIPOBEICHUE OMBITOB
10 TIPOBEPKE MPEIOKCHHOU TUITOTE3bI
MIPU U3YUYEHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS U
B3aMMOJICUCTBUS TEJl.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEITUYHH.
OneHka rpaHul] HOTPEIIHOCTEN.
[IpoBeneHue 3KCrIEpUMEHTA 11O
CPaBHEHMIO U3MEHEHHS UMITYJIbCa TeJa C
HUMITYJIbCOM CHUJIbI, U3MEHEHUS
MOTCHITMAIBHON YHEPTUHN TIPYKUHBI C
paboTOl CUIIBI TPEHMUS.

HccnenoBanue coxpaHeHUsI UMITYJIbCa
IIPY YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUs YIHEPTUU TIPU CBOOOTHOM
najcHUH.

Omnpenenenue pabOTHI CUITBI TPEHUS TIPU
JIBYDKEHUH TeJIa 10 HAKJIOHHOU
MJIOCKOCTH.

Hab6mronenne u o0bsicHEHUE
pPEaKTUBHOIO JIBMKeHUs. Perienue
PacUETHBIX 3a/1a4 C IBHO

3aJaHHOM 1 HESIBHO 3aJIaHHOM
(bU3UYECKON MOJIETIBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyT MEXaHUKH.

Pemenue kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX NPUMEHEHHS 3HAHUU T10




mapa). Bropas kocmuueckas
CKOpPOCTb. TpeThs KoCMUYECKas
CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX
CHJI C UBMEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOI
SHEPIUMu.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

VYpaBHenue bepnyium s
UJICATBHOMN KUJKOCTH Kak
CJIEICTBUE 3aKOHA COXPAHEHUS
MEXaHHYECKON JHEPTHH.
TexHu4yeckue ycTporucTBa u
TE€XHOJOTMYECKHUE MPOLIECCHI:
JIIBUKEHUE PAKET, BOJIOMET, KOTIED,
PY>KUHHBIM MUCTOJIET, THPOCKOTI,
durypHoe kaTaHue Ha KOHbKaX

MEXaHUKE.
OOBbsiICHEHNE NPUHLIUIIOB JIEHCTBHS
BOJIOMETA, KOMEPA, MPYKUHHOTO
MUCTOJIETa, TUPOCKOTIA.

OObsicHEHUE IBMXKCHUS PAKET,
(GbuUrypHOro KataHus Ha KOHbKaX.
OmnpeneneHue ycaoBUA TPUMEHUMOCTH
Mojenelt (GU3NIEeCKUX Tell U POLEeCCOB
(ssBNIEeHUI): aOCOTIOTHO YIIPyroe u
a0COJIFOTHO HEYNPYT0€ CTOJKHOBEHUS.
BrimonHenne yueOHBIX 3aaHUI Ha
aHaJIN3 MEXaHUYECKUX MPOIIECCOB
(sSIBJIEHUIA) C UCTIOIB30BAaHUEM 3aKOHOB
COXpPaHEHHS B MEXaHUKE: 3aKOHbI
COXPaHEHHS UMITYJIbCa U MEXaHUUECKOM
DHEPTHH, CBSA3b PAOOTHI CHUJIBI C
W3MEHEHUEM MEXaHWYECKOU SHEpTruu
Tena.

Hcnonb3oBanue [T-TrexHomoru npu
paboTe C TOMOTHUTEITbHBIMU
MCTOYHUKAMU MHPOPMAIINH 110 TEME,
WX KPUTUYECKUU aHAJU3 U OLICHKA
JTOCTOBEPHOCTH

Wroro no pazaeny
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Paznen 3. MouiekyJsipHasi u3nKa 1 TEPMOAMHAMHMKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOW TEOpUU

15

OCHOBHBIE MMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
teopuu (MKT), ux onbiTHOE
obocHoBanue. Juddysusi.
bpoyHOBCKOE nBUXKEHUE.
XapaxkTep JIBUKEHHUS U

IIpoBeneHne u3MepEeHN mapaMeTpoB
rasa, IpoOBEJICHUE UCCIICIOBAHUN
3aBHCUMOCTEN (PU3NUECKUX BEIUUUH U
OIIBITOB I10 IIPOBEPKE MPEIII0KECHHON
TUIIOTE3bI [IPU U3YyYEHUU YCTAHOBJICHHUS
TEIUIOBOI'O PaBHOBECUS U U30IIPOLIECCOB




B3aUMOJIENCTBUS YaCTHI]
BelecTBa. Moaenn cTpoeHus
ra3oB, JXUIKOCTEU U TBEPABIX TEIl
1 00BbSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3THUX Mojieiei. Macca u
pa3Mepbl MOJIEKY (AaTOMOB).
KonnuectBo BemiecTna.
[TocrosinHass ABoraapo.

TennoBoe paBHOBECHE.
Temneparypa u ciocooOb! eé€
n3Mepenus. [lkana remneparyp
[enbcus.

Mojenps naeanbHOro ra3a B
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUH: YACTHUIIbI ra3a JBUXKYTCS
Xa0THUYECKHU U HE
B3aUMOJICHCTBYIOT JIPYT C APYTOM.
I'a30BBIC 3aKOHBI. YpaBHEHUE
Menneneera—Kitaneipona.
AbGcomoTHas Temneparypa (Ikana
temrneparyp KenbBuHa). 3akoH
JlanpTOHA.

N3omponeccs B uAcamIbHOM Ta3e C
MOCTOSIHHBIM KOJINYE€CTBOM
BemecTBa. I padguueckoe
MPEJICTABICHUE U30MPOIIECCOB:
H30TepMa, U30Xopa, uzobapa.
CB3b MEXIy NaBJICHUEM U
CpEIHEW KUHETUYECKOM dHEPTUEH
NOCTYNAaTENBHOTO TEIJIOBOTO
JIBUKEHUSI MOJIEKYJ UACAIBHOTO
raza (OCHOBHO€ YpaBHEHHUE

B rasax.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
u3MepeHui GU3NUeCcKux BEITUYNH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIepuMEHTAJIbHAs ITPOBEPKA
YPaBHEHHMS COCTOSIHUS UJI€aTIbHOTO rasa.
N3yueHne Monesnen: IBUKEHUS YaCTHUII
BEIIECTBA, OPOYHOBCKOTO ABUKCHUSI.
onbITa llITepHa, KpUCTAIITUNYECKUX
PEIETOK.

Penienrie pacu€THBIX 3a/1a4 C IBHO
3aJJaHHOW W HESBHO 3aIaHHOU
(bu3HYECKO MOJIEINbIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMy MOJIEKYISIPHON (DU3UKH.
Perienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX TPUMEHEHHS 3HAHUH 110
MOJIEKYJISIPHOM (PU3HKeE.

OOBbsiCHEHNE YCTPOMCTBA U MPUHIIUTIA
JENUCTBUSA TEPMOMETpa, bapoMeTpa.
OObsicHeHHE NOTyYeHUs
HaHOMAaTepHUaJIOB.

OmnpeneneHue ycioBUil TPUMEHUMOCTH
Moernel (PU3UIECKUX TeJl U TIPOIIECCOB
(sBNIEHUI): MOJIeTIeH Ta3a, KUJKOCTH U
TBEPIOTO (KPUCTAIUIUUECKOTO) Tea,
UJICAJIBHOTO rasa.

Brinonnenue yueOHbIX 3aaHUN Ha
aHaJIU3 TETUIOBBIX MPOIECCOB (SIBICHHUI)
C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxeHni MKT u 3akoHOB




MOJIEKYJIAPHO-KHHETUYECKON
TEOPHUH UJICATBHOIO rasa).

CBs13b a0CONIIOTHOM TeMIlepaTypbl
TEPMOJIUHAMHUYECKOU CUCTEMBI CO
CpeHel KNHETUYECKOH dHEeprueu
[IOCTYIIATEIBHOTO TEILIOBOTO
JBIKEHUS €€ 4acTHII.
TexHn4yeckne yCTporucCTBa U
TEXHOJOTNYECKHUE MTPOLIECCHI:
TEPMOMETP, OAPOMETP, MOITyUECHHE
HAaHOMAaTEPHUAJIOB

MOJIEKYISIPHOM (DU3UKH: CBA3b JABJICHUS
UJICATIBHOTO ra3a co CpeaHen
KUHETUYECKOU SHEPTUEN TEIIOBOTO
JIBUKEHUS U KOHIIEHTPAIUEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpeIHEN KHHETUYECKON SHEPTUEH
TEIUIOBOTO JIBUKEHHUS €r0 4acTHll, CBA3b
JIaBJICHUS UAECATIBHOIO Tra3a C
KOHIIEHTPALIUEN MOJIEKYJ U €ro
TeMIIEpaTypou, ypaBHEHUE
MenaeneeBa—Knaneipona

3.2

TepmonnHamMuka.
TeruioBrle MAITUHBI
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Tepmonunamuueckas (T/1)
cHCTeMa. 3aJlaHNe BHEITHUX
YCIOBUU JUIs1 TEPMOJIMHAMUYECKOU
cucTeMbl. BHENIHUE U BHYTpEHHUE
napameTpsl. [lapameTpsl
TEPMOJIMHAMHUYECKOU CUCTEMBI
KaK CPEJIHUE 3HAYCHUS BEJIIMYMH,
OIMMCBIBAIOIIUX €€ COCTOSHHUE Ha
MHKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauano TepMOIMHAMUKMY.
Camornpoun3BoJIbHAs pelakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K
TEIUIOBOMY PaBHOBECHIO.

Moaenb uaeanbHOro ra3a B
TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUI: YpaBHEHUE
MenaeneeBa—Knaneiipona u
BBIPAYKEHUE VISl BHYTPEHHEU
SHEpPruu. Y CJIOBUS NPUMEHUMOCTH
ATOM MOJICIN: HU3KAs
KOHIICHTPALIMS YaCTHII, BEICOKHE

N3mepenue yaenbHOl TEMI0EMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MPOBEJICHUE UCCIIEA0BAHUI
3aBUCUMOCTEH (PU3HMYECKUX BEJIUYMH U
OTIBITOB IO MPOBEPKE MPEITT0KEHHON
TUIIOTE3bl TPU U3YUYEHUHU MPOIECCOB
TertooOMeHa 1 aauabdaTHOTO Mpoliecca.
OmnpenencHue aOCONMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEMN
U3MEpeHUN (PU3NUSCKUX BEIUINH.
OneHka rpaHul] NOTPEIHOCTEN.
N3yueHne B3aMMOCBS3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJIEUCTBUS U
TEMIEPATYPhbl KUTICHUS HKUJTKOCTEH.
N3yueHne TerioBbIX JBUTATENEH C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanne pa3HbIX CIOCOO0B
W3MEHEHUsI BHYTPEHHEN SHEPTIUH.
Pemienue pacu€THbIX 3aj1a4 € SIBHO
3aJaHHON U HEIBHO 3aJIaHHOU




Temieparypsl. Beipaxkenue s
BHYTPEHHEUN YHEPTUH
OJIHOATOMHOT'0 UJ€AJIbHOTO rasa.
KBazucratuueckue u
HECTATUYECKHUE MPOLIECCHI.
OnemeHTapHas pabota B
TepMOANHAMUKE. BoruucieHue
paboTHI 10 TpaduKy mporecca
Ha pV-auarpamme.
Teronepenayda kak crocod
W3MEHEHUS BHYTPEHHEN SHEPrUU
TEPMOJIMHAMHUYECKOU CUCTEMBI O6€3
coBepiieHus pabotsl. Konsekiusi,
TEIIONPOBOJHOCTD, U3TyUYCHUE.
KonnuecTBoO TEmIOTHI.
TenmoéMKocTh Tesla. Y aAeabHas U
MOJISIpHAS TETITIOEMKOCTH
BEIIECTBA. Y paBHEHUE Maliepa.
VY nenpHas TEmioTa CropaHus
ToriBa. Pacu€r konuuecrsa
TEIJIOTHI MPU TEILIONEpPEaaye.
[Tonsarue 006 aguabaTHOM
Ipo1ecce.

IIepBbIil 3aKOH TEPMOAUHAMUKH.
BryTpennss sueprus. Konnuectso
TEIUIOTHI ¥ pab0Ta KaK MEphI
W3MEHEHUS BHYTPEHHEN SHEPrun
TEPMOJMHAMUYECKON CUCTEMBI.
Bropoii 3ak0H TepMOIUHAMUKHT
JUISl PABHOBECHBIX ITPOLIECCOB:
4yepes3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJIUHAMUYECKOU

(U3HYECKO MOJEIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmys1 MOJIEKYJIIpHON (DU3UKU U
TEPMOIUHAMHUKHU.

Pelienne kauecTBEHHBIX 3a/ad,
TpeOYIOIUX MPUMEHEHHS 3HAHUN

M0 MOJIEKYJISIpHOU (DU3UKE U
TEPMOJNHAMHUKE.

OObsicHEHUE YCTPOMCTBA U MPUHIIUIIA
JEUCTBUS XOJIOAUIbHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOIOpaTOPHOTO JABUTATENCH, TapOBOU
TypOUHBI.

OOBbsicHEHHE MOJYYEHUSI CBEPXHU3KHUX
TEMIIEPATYp, YTHUIN3ALUHA «TETTOBBIX)
OTXO/IOB C MCIIOJb30BAHUEM TETJIOBOTO
Hacoca, yTWIN3aluu OMOOPTaHNYECKOTO
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brinmonnenne yueOHbIX 3aaHU Ha
aHaJIU3 TEIIOBBIX MIPOLIECCOB (SIBIICHUIA)
C UCIOJIb30BAHUEM OCHOBHBIX
nonoxennii MKT u 3akoHOB
MOJICKYJIIPHOUN (PU3HKHU U
TEPMOJMHAMUKU: TEPBBIA 3aKOH
TEPMOJAUHAMUKH, 3aKOH COXPAHCHUS
SHEPrYHU B TEIUIOBBIX MPOLIECCaX.
Hcnonb3oBanue [T-TrexHosoru npu
paboTe ¢ JOTMOTHUTEIbHBIMU
MCTOYHUKAMU MH(GOPMAIIMH 110 TEME, UX
KPUTHYECKUW aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH. AHAJIU3 U OIIEHKA




CUCTEMBbI MPOXOJIUT €TUHCTBEHHAS
agnabaTa. AOCOIIOTHAS
TeMIieparypa.

BTopoii 3aKk0H TepMOIMHAMUKHA
JUTsl HEPAaBHOBECHBIX MPOIECCOB:
HEBO3MOKHO MEPEAATh TEIIOTY
OT 0oJIee XOJIOHOro Tea K 0oJiee
HarpeToMmy 0e3 KOMIIeHCAIIM!
(Knay3uyc). HeobpatumocThb
MIPUPOJIHBIX TTPOIECCOB.
[TpyuHLIMITBI TEMCTBUS TEIUIOBBIX
mamuH. KIT/I.

MakcumanbsHoe 3HaueHue KII/].
[ukn Kapno.

DKOJIOTHYE€CKUE aCIEKThI
VICIIOJIb30BAHUS TEILIOBBIX
nBurareneu. TemnoBoe
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl.
TexHuueckue ycTpoucTBa U
TEXHOJOTUHYECKHUE MPOIIECCHI:
XOJIOJIMJIBHUK, KOHJIUITUOHED,
JIM3EJIbHBIN U KapOIOpaTOPHBI
JIBUTATEIN, TapoBasi TypOuHa,
MOJTyYE€HHE CBEPXHU3KUX
TEMIIePATyp, YTHIU3ALUS
«TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BAHUEM TEIIJIOBOTO
Hacoca, yTUIN3alus
OMOOPraHNYECKOTO TOTUIUBA JJISI
BBIPAOOTKHU «TEIJIOBOMN» U
AJIEKTPOIHEPTUU

IIOCJIEACTBUN

UCTIOJIb30BaHUS TETIOBBIX JABUTATENCH U
TEIUIOBOTO 3arPs3HEHUS OKPYKAIOIIeH
CpeIbl C TIO3HIINIA SKOJIOTHUECKOM
0€30MacHOCTH; MPEACTABICHHUM O
paloHaIbHOM IPUPOIONIOIb30BaHUH (B
pouecce MOArOTOBKH COOOLIEHMIH,
BBINIOJHEHHUH IPYIIIOBBIX POEKTOB)

3.3

ArperaTHble COCTOSIHUS
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[TapooOpazoBanue U KOHACHCAIHS.

Ha6J'IIOI[eHI/Ie CBOMCTB HaCbhIIICHHBIX




BerecTBa. Pa3oBbIC
Mepexo/ibl

VcnapeHue v KAuneHue. Y AebHas
TEIJI0Ta MapooOpa3oBaHUSI.
HacpllieHHbIe 1 HeHACHIIIICHHbBIC
Maphl.

KauecTBeHHAs1 3aBUCUMOCTD
[JIOTHOCTH U 1aBJICHUS
HACBIIIEHHOI'O Iapa OT
TEMIIEPATYPbI, UX HE3aBUCUMOCTh
0T 00bE€Ma HACHIIIICHHOTO Mapa.
3aBUCUMOCTh TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS B 5KUIKOCTH.
BiiaxxHOCTh Bo3yXxa. AOCOIIOTHAS
1 OTHOCUTEJIbHAS BIIaXKHOCTb.
TBEpnoe Teno. Kpucraimmueckue u
aMop(QHbIe Tena. AHU30TPONHUS
CBOMCTB KpUCTAIUIOB. [ls1aBneHue u
KpUCTAILTN3aIs. Y IebHast
TertoTa TuiaBiaeHus. Cyomumarusi.
Jlebopmariiu TBEpIOTO TENA.
Pactspkenune u coxkatue. CIBUT.
Mopyine FOnra. [Ipeaen ynpyrux
nedopMarimii.

TertoBoe pacmpeHne KUIKOCTEN
1 TBEPABIX TEJ, 00BEMHOE U
ITMHENHOE PaCIIUpPECHUE.
AHTrapMOHU3M TEILIOBBIX
KOJIeOaHWI YaCTHIl BEIIECTBA KaK
MPUYMHA TEIJIOBOTO PacCIIupEHUs
Ten (Ha KaueCTBEHHOM YPOBHE).
[IpeoOpa3zoBaHue SHEPTUH B
(ha30BbIX MEpexoIax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

MapoB, MaJbIX Aedhopmariiii, mpoBeacHUE
KOCBEHHBIX U3MEPEHUM YIEIbHON
TEIUIOTHI TIJIaBJICHUS JIbJA,

A0COJIIOTHOM BJIQXXHOCTH BO3/1yXa,

Kkor( puLIieHTa TOBEPXHOCTHOTO
HaTsDKeHUs, moayis FOHra.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS U
KUIEHUS )KUJIKOCTEH, B TOM YHCIIE
KUIEHUS [IPY MOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJLTMYECKOr0 BEIECTBA,
KaWUISIPHBIX SIBIICHUI, CMAYUBaHMUS.
[IpoBenieHNE ONBITOB C MBUIBHBIMU
[UIEHKAMH.

HccnenoBanue MoieIn HEHbBIOTOHOBCKOM
PKUJTKOCTH.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJaHHOW W HESBHO 3aIaHHOM
(bu3nuecKoil MOACIbIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJTT
MOJIEKYJISIPHOW (PU3UKH U
TEPMOANHAMHUKHU.

Pelienrie KaueCTBEHHBIX 3a/a4,
TPEOYIOLIUX TPUMEHEHHS 3HAHUH 110
MOJICKYJIIpHOH (U3HKE U
TEPMOJIMHAMUKE.

OO0BsICHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOCHUS KUJKUX KPUCTAILIOB,
[OJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB.
Ornpenenenue ycioBuil IPpUMEHUMOCTH
Moieniel (PU3MYeCcKuX Tell U MPOIEeCcCoB

(siBJIEHMI): MOJIeJIeH ra3a, )KUJIKOCTH U




[10BEpXHOCTHOE HATSYKEHHE.
KoaddurueHT noBepxHOCTHOTO
HaTsoKeHUs. KanwuiapHeie
siBIICHUS. [[aBineHue 1oq
VICKPUBJIEHHOM ITOBEPXHOCTHIO
skuakoctu. opmyna Jlamnaca.
TexHuuecKkue yCTponcTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
PKUJIKAE KPUCTAJLIIBI, COBPEMEHHBIE
MaTepUabl

TBEPAOTrO (KPUCTAJUIMUECKOT0) Tea,
M1CaJIbHOTO rasa.

BrinonHeHne yueOHbIX 3aJjaHUN Ha
AHAJIM3 TEIUIOBBIX MPOLECCOB (SIBICHUI) C
MCITOJIb30BAHUEM OCHOBHBIX MOJIOKEHUN
MKT u 3aKk0HOB MOJICKYJISIPHOUN (DU3UKH U
TEPMOANHAMUKU: CBSI3b IABJICHUS
UCaTbHOTO ra3a ¢ KOHIEHTpauuen
MOJIEKYJI M €70 TEMIIEPATYPOil, ypaBHEHUE
MenpaeneeBa—KianeinpoHna, epBblil 3aK0H
TEPMOANHAMHUKHU.

PaboTa B rpynmax mpu o0CyXIeHUN
BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(Hanmpumep, no TeMe «TemnooOMeH B
PKUBOU MPUPOJIEN)

Wtoro no pazneny 49
Paznen 4. JieKTpoguHAMMKA
4.1 DIIEKTPUYECKOE TOJIE 23 DJeKTpU3alus Tea U e€ IIpoBeneHrnE KOCBEHHBIX U3MEPEHUM U

MIPOSIBIICHUSI. DIEKTPUUECKUI
3apsan. J[Ba Buaa 3JME€KTPUUECKUX
3apsa0B. [IpoBonHUKY,
JTURJIEKTPUKHU U TOJTYyIPOBOJHUKU.
DJIeMEHTapHBIN JIEKTPUUECKAN
3apsia. 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsija.
B3aumonericteue 3apsios.

Onextpuyeckoe mnojue. Ero
JICHCTBUE HA DIIEKTPUUECKHE
3apsiibl.

Hanpsx€HHOCTB 371EKTPUYECKOTO

Toueunsie 3apsiabl. 3akoH Kynona.

OTIBITOB TIO MIPOBEPKE MPEITIOKEHHON
TUTOTE3bI IPU U3YICHHUH
B3aMMOJICUCTBUS 3aPSKECHHBIX TEI,
3apsia KOHAeHcaTopa,
MOCTIEIOBATEIHLHOTO COCTUHEHUS
KOH/ICHCAaTOPOB.

OmnpeneneHue aOCONIOTHBIX U
OTHOCHUTEIBHBIX TTOTPEITHOCTEH
U3MEpPEeHHUH (PU3NIECKIX BEIHYUMH.
Or1ieHKa TpaHMII TOTPEITHOCTEH.
Habmoienue npeBpalieHus YHEpruu
3apsHKEHHOTO KOHJEHCATOpa B YHEPTHUIO
W3ITyYEeHHs CBETOJINOA, UCCIIEIOBAaHUE




nosist. [Ipo6ueiit 3apsin. Jlunun
HaNPSHKEHHOCTH DJIEKTPUUYECKOTO
nosst. OTHOpPOIHOE
AJIEKTPUYECKOE TOJIE.
[ToreHManIbHOCTH
AIEKTPOCTATUYECKOTO TOJIS.
Pa3HoCTh MOTEHIMATIOB U
HanpsbkeHnue. [loTeHnmanbHas
SHEPrus 3apsaa B
AJIEKTPOCTATUYECKOM IOJIE.
[Torennuman 31eKTpOCTaTUYECKOTO
noJisi. CBsi3b HAPSIKEHHOCTH OIS
Y Pa3HOCTHU MOTEHIUAJIOB JIJIS
AIEKTPOCTATUYECKOTO TOJIS (KaK
OJIHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[TpuHIMT Cynepno3uIuu
BJIEKTPUYECKUX TTOJIEH.

[Tosie Toueunoro 3apsga. [lone
PaBHOMEPHO 3apsKEHHOU chephl.
[Tone paBHOMEPHO 3apsKEHHOTO
o 06béMy mapa. [Tone
PaBHOMEPHO 3apsSKEHHOMN
0ECKOHEYHOM MIIOCKOCTH.
KapTunsl nuHNN HANps>KEHHOCTH
ATHUX MOJIEU U
AKBUITOTEHIIUAIbHBIX
IIOBEPXHOCTEN.

[IpoBogHMKH B
AIEKTPOCTATUYECKOM MOJIE.
YcnoBue paBHOBECHS 3aps0B.
JlnaneKTpuKu B

paspsna KOHACHCATOPA Yepe3 pe3ucTop.
N3ydeHne 3aBUCUMOCTH
AJIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa OT IUIOLIAU IIJIACTHH,
PacCTOSTHUSI MEXIY HUMHU U
JTUBJIEKTPUYECKON MPOHUIIAEMOCTH.
N3yuyenune kapThH JUHUA
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MO
TOYEHHOT0 3apsiJia, PABHOMEPHO
3apsHKEHHOM cdephl, pPABHOMEPHO
3apsHKEHHOTO TI0 00BhEMY 11apa,
pPaBHOMEPHO 3apsHKEHHON OECKOHEUHOMN
IJIOCKOCTHU Y SKBUIMOTEHINATBHBIX
ITOBEPXHOCTEM.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJJaHHOW W HESBHO 3a/IaHHOM
(bU3UIECKON MOJIECTIBIO C
MCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy anekTpocTaTuku. Pemenue
KaueCTBEHHBIX 3a]1a4,

TPeOYIOMUX MPUMEHEHHS 3HAHUH T10
AIEKTPOCTATHUKE.

OOBbsicHeHHE YCTPONCTBA U MPUHIUIIA
JICUCTBHUSI JNEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOPOB, reHeparopa Ban ne
['paada.

OObsicHeHue padOThI
AJIEKTPOCTATUYECKOU 3aIUTHI,
3a3eMJICHHS DJIEKTPOIIPUOOPOB.
Omnpenenenue ycioBUil TPUMEHUMOCTH
Moenelt (GU3NIECKUX TeJl: TOUCUHBIH
3apsizt, OGHOPOJHOE IEKTPUYECKOE




ANEKTPOCTATUYECKOM IOJIE.
JupnexTpuyeckass IpOHUIAEMOCTD
BEILIECTBA.

Kongencarop. 9nekTpo€MKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpPA.
[TapannenbHOE COETUHEHUE
KOHJIEHCATOPOB.
[TocnegoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOTO
KOHJIEHCATOpaA.

JIBr>KeHHe 3apsyKEHHOW YaCTHUIbI
B OJJHOPOJHOM DJIEKTPUYECKOM
ToJIE.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
AIEKTPOCKOIL, SJIEKTPOMETP,
AJIIEKTPOCTATUYECKAs 3aIINTA,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOpBI, TeHeparop Ban ne
I'paada

ToJIE.

BeinosiHeHne yueOHbIX 3aaHuil Ha
aHaJIU3 JIEKTPUUECKUX IIPOLIECCOB
(sIBJI€HMIT) C UCTIONB30BAHUEM OCHOBHBIX
IIOJIOKEHUN U 3aKOHOB
IEKTPOJUHAMUKHU: 3aKOH COXPAHEHUS
IIEKTPUUYECKOTO 3apsiaa, 3aKkoH KyiloHa,
NOTEHIUAIBHOCTD IEKTPOCTATUYECKOTO
110JIsA, IPUHIUI CYTIEPIIO3ULIAN
AIEKTPUYECKUX MOJIEH.

Hcnonb3oBanue [T-Trexnosnorui npu
paboTe ¢ OMOIHUTEIHBHBIMU
MCTOYHHUKAMU MH(POPMALIMH 110 TEME, UX
KPUTHYECKNN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

[TocTostHHBIN
PIEKTPUYECKUN TOK

21

Cuna toka. ITocTOSSHHBIN TOK.

VY c1oBUS CyLIECTBOBAHUSA
MOCTOSTHHOT'O JIEKTPUYECKOTO
TOoKa. MICTOYHHMKH TOKa.
Hanpsxkenune U u OJ1C &.

3akon OMa 114 ydacTKa LeIu.
DIIEKTPUUECKOE CONPOTUBIIEHHUE.
3aBUCUMOCTb COITPOTUBIICHUS
OJTHOPOJIHOTO TIPOBOJIHUKA OT €0
JUTMHBI 1 TJIONIAJIM MTOTIEPEYHOTO

[IpoBeaeHrEe NPSIMBIX U3MEPEHUIN CUJIIbI
TOKA W HAIPSIKEHU S, KOCBEHHBIX
M3MEPEHUN yAETbHOTO CONPOTUBIICHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA, TPOBEICHUE
HCCJIEOBAHUMN 3aBUCUMOCTEN
(bu3HYEeCKUX BEJIMYUH U OTBITOB IO
MIPOBEPKE MPEJI0KEHHON TUIOTE3bI IPH
M3YUYEHUH LeNel TOCTOSTHHOIO TOKA.
OmnpenencHue aOCONIOTHBIX U




cedyeHus. Y IeIpHoe
COIIPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE,
napajielIbHOE, CMEIIAHHOE
COEIMHEHUE NMPOBOJHUKOB. Pacyér
Pa3BETBIIEHHBIX AIEKTPUUECKUX
nienieit. [Ipasuna Kupxroda.
PaboTa snexTpudeckoro Toka.
3akoH J[xoynsa-Jlenna.

MOIIHOCTB ANEKTPUUECKOTO TOKA.
TermoBast MOIIHOCTB, BBIAEISAEMAs
Ha pE3UCTOpeE.

O/J1C n BHyTpEeHHEE
CONPOTHUBIICHUE UCTOYHHUKA TOKA.
3akod OMa 11 TOJTHOM
(3aMKHYTOM) 2JIEKTPUYECKON
nenv. MoHOCTh HICTOYHUKA TOKA.
KopoTtkoe 3ambikanue.
Konnencarop B nenu
IIOCTOSIHHOTO TOKa.

TexHuueckne yCcTpoucTBa U
TEXHOJIOTMYECKUE MPOLECCHI:
aMIIepMETP, BOJIBTMETP, PEOCTAT,
CYETUYMK DJIEKTPUUECKON SHEPTUU

OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MEpeHUN (PU3NISCKUX BEITHYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3ydyeHrne KOpOTKOro 3aMbIKaHUS
raJlbBaHUYECKOT'O DJIEMEHTA U OIlCHKAa
BHYTPEHHETO COITPOTUBIICHUS.
Pemienre pacu€THBIX 3a/1a4 C SIBHO
3aJIaHHOM U HESIBHO 3aJaHHON
(bU3UIECKON MOJIETIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB M
(GhopMyJI TIOCTOSTHHOTO TOKA.

Pemenune kauecTBEHHBIX 3ajad,
TPeOYIOUIMX TPUMEHEHUS 3HAHUN U
3aKOHOB ITOCTOSIHHOTO TOKA.
OOBsicHeHHE YCTPONCTBA U MPUHITUTIA
JICUCTBUS aMIIEPMETPA, BOJBTMETPA,
peocrara, C4ETYMKA DIEKTPUIECKOU
SHEPIHUU.

Brinmonnenne yueOHbIX 3aaHU Ha
AHAJIN3 JICKTPUYECKHUX MPOLECCOB
(SIBJIEHUI) C UCIIOJB30BAaHUEM OCHOBHBIX
MOJI0KEHUN 1 3aKOHOB
AIEKTPOJIUHAMUKHU: 3aKOHBI OMa 11
y4acTKa Lenu U ISl 3aMKHYTOU
AIEKTPUYECKON LENH, 3aKOH JIKOyIIs—
Jlenua.

Pabota B rpynnax npu o0CyXIeHUU
BOIIPOCOB MEXKIIPEIMETHOTO XapaKkTepa
(Hampumep, Mo TeMe « IIEKTPUIECKUe
SIBJICHUS B IPUPOJICY)

4.3

TOoKH B pa3IMYHBIX
cpenax

DneKTpuuecKas MpoBOJUMOCTb
a3JIMYHBIX BEUIECTB. DJIEKTPOHHAs

[IpoBeneHNE KOCBEHHBIX U3MEPEHUM U

MCCJIEJOBAHUN 3aBUCUMOCTEN MEKTY




MIPOBOJAUMOCTH TBEPBIX METAILIIOB.
3aBUCHUMOCTb COIPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXIIpOBOUMOCT.
DJIEKTPUYECKUM TOK B BaKyyMe.
CBOICTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAS U
MIPUMECHAS] IPOBOIUMOCTD
MOJIYyIIPOBOAHUKOB. CBOMCTBA P-N-
nepexoza. [1omynmpoBoIHUKOBBIE
PUOOPHI.

DIEKTPUUECKUN TOK B
PIEKTPOJIUTAX.
DIJIEKTPOJIUTHYECKAS] AUCCOLHAIIAS.
OiekTpon3. 3akoHsl Dapanes nis
PIIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B Ta3ax.
CamMoCTOATENbHBIN U
HECAMOCTOSTENBHBIN pa3psi.
Pa3mmyHbIe TUTTBI
CaMOCTOSITEJILHOTO pa3psiia.
Monnus. [1na3ma.

TexHn4ecKkue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
razopaspsIHbIC JaMIIbI,
AIIEKTPOHHO-JIy4YeBas TpyOKa,
MOJTYTIPOBOHUKOBBIE PUOOPHI:
MO0, TpaH3uCTOp, potoauos,
CBETOAUO/, TaJIbBAHUKA,
paduHUpOBaHUE MEH, BIIJIABKA
QIIFOMHUHMS, DIIEKTPOHHAs
MUKPOCKOTIUS

(u3HUeCKIMU BETMYMHAMHY TTPU U3YICHUN
ITPOLIECCOB MMPOTEKAHUS IIEKTPUIECKOTO
TOKA B METAJUIAX, AJEKTPOIUTAX U
[OJIYIIPOBOJHUKAX.

OrnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MepeHn (QU3NUECKUX BEIIHUUH.
OLeHKa rpaHul] NOTPEMIHOCTEN.
HaGnronenue >5eKkTpoin3a, u3y4eHne u
00BsCHEHHE TTPOBOJIMMOCTH
PIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
M3y4YEeHUE 3aKOHOB 3j1eKkTpoau3a dapazes.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH
noa.

CpaBHEHUE TPOBOAUMOCTH METAIIIIOB U
[OJIyIIPOBOJHUKOB.

M3ydeHne UCKpOBOIo pas3psiia v
IPOBOJMMOCTH BO3yXa.

Peuienne pacu€THBIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJJaHHOM
(bu3nuecKoil MOACIBIO C UCTIOIb30BAHUEM
3aKOHOMEPHOCTEN MOCTOSTHHOTO TOKA B
Pa3JIMYHBIX Cpelax.

PellieHrie KaueCTBEHHBIX 3a/a4,
TPEOYIOIUX NPUMEHEHUS
3aKOHOMEPHOCTEM ITOCTOSTHHOTO TOKA B
Pa3JINYHBIX CPENaX.

OO0BsICHEHUE YCTPOUCTBA U IPUHITUIIA
NEeNCTBUS ra30pa3psAIHbIX JIaMII,
AIIEKTPOHHO-IY4YEBOM TPYOKH,
OJIyIIPOBOTHUKOBBIX MPUOOPOB: MO/,
TpaH3UCTOPA, (POTOMO/1A, CBETOAMOA.




OOBbsAcHEHNE CYTH MPOIECCOB:
rajJbBaHUKH, pAQUHUPOBAHUSI ME/IH,
BBHITUIABKH aJTFOMUHUS, SJICKTPOHHOM
MHUKPOCKOITUHU
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Pasnes S. Pu3nyecKuil NPaKTUKYM

0.1 DusnyecKku 17 CrniocoOb1 m3mepenus pusudeckux |[I[poBeneHrne KOCBEHHBIX N3MEPEHUH,

[IPAKTUKYM BEJIMYMH C UCIIOJIb30BAaHUEM MICCJIET0BAHMUM 3aBUCHMOCTEN

AHAJIOTOBBIX U LIU(PPOBBIX (u3nyecKkux BeIUUHH, TPOBEPKa
M3MEPUTEIBHBIX TPUOOPOB U MPEAI0KEHHBIX TUIIOTE3 (BBIOOP U3 padoT,
KOMITBIOTEPHBIX TaTYNKOBBIX OMMCAHHBIX B TEMAaTUYECKUX pa3/iesiax
cucteM. AOCOIIOTHBIE U «YUEeHUYECKHUM DKCIIEPUMEHT,
OTHOCHUTENbHBIE OTPENTHOCTH mabopaTopHbIE padOThI, IPAKTUKYM) )
M3MepeHUN (PU3NYECKUX BEIUYUH.
O1neHKa rpaHMIl MOTPEITHOCTEN

Wroro o pazaeny 17

Pe3epBHOE BpeMms 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME




11 KJIACC

Ne HaunmenoBanune KomnuectBo [IporpamMmmHOE conepxkaHue OcHOBHBIE BUBI IEATEIBHOCTH
n/m pa3ziesoB U TEM 4acoB oOy4Jarommxcs
y4eOHOro npeaMeTa
Pasznes 1. DaekTpoaMHamMuKa
1.1 MarsnuTtHoe 1osue 17 B3anmonenicTBre MOCTOSHHBIX [IpoBeneHne KOCBEHHBIX U3MEPEHUN

MAarHuTOB U IPOBOJHUKOB C
TOKOM. MarautHoe nosne. Bextop
MarHUTHOM MHAYKUMH. [IpuHImUI

CYyNEPHO3ULINA MAarHUTHBIX MOJIEH.

JInHMY MarHUTHOW UHIYKIIHH.
MarHuTtHOe 10j1€ IPOBOIHHUKA C
TOKOM (ITPSIMOT'O MPOBOJTHUKA,
KaTYIIKU U KPYTrOBOT'O BUTKA).
OmneIT Opcrena.

Cunia Amnepa, e€ HarpaBJIeHUE U
MOJYJIb.

Cuia Jlopenna, e€ HarpaBlieHUE U
MOJyJib. [[BH>KEHUE 3apsKeHHOM
YaCTHUIIbI B OJHOPOTHOM
MarHuTHoOM MnoJje. PaboTa cuisl
Jlopenna.

Mar»auTHoe I10JI€ B BEIIIECTBE.
deppOMarHeTHKy, rnapa- u
JMaMarHeTHKHU.

TexHuueckue ycTpoucTBa U
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
MIPUMEHEHUE TTOCTOSTHHBIX
MAarHuTOB,

AJEKTPOMArHUTOB, TECTEP-
MYJIBTUMETP, AJIEKTPOJABUTATED

cuibl AMnepa, IpOBeICHUE
WCCIIEJOBAHUSI 3aBUCUMOCTEN MEKTY
(U3HYCCKUMU BEJTMIMHAMH H OTBITOB 10
MPOBEPKE MPEITI0KECHHON TUIIOTE3bI IPU
W3YUYCHUH JIEUCTBUS MMOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICHCTBHSI MPOBOJHHUKA C
MarHUTHBIM TTOJIEM.

OmnpenencHue aOCONMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NIECKUX BEITHYHH.
OneHka rpaHul] NOTPEIIHOCTEN.
HccnenoBanne MarHuTHOTO MOJIA
MIOCTOSTHHBIX MarHUTOB, CBOHCTB
(beppoMarHeTUKOB.

Omnpesenenue yciaoBUi TPUMEHUMOCTH
MOJIEJIM OJTHOPOTHOTO MAarHUTHOTO TIOJIS.
Omnpenenenue HaNpaBiICHUS UHAYKIIUU
MarHuTHOTO TTOJISl IPOBOJHUKA C TOKOM,
cwiibl Amriepa u cuiibl JIopeHiia.
N3yyeHue KapTHUHBI JUHUNA HHIYKIUH
MarHUTHOTO MOJIsl TOJI0COBOTO U
MTOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MarHuTOB, JTAHHOTO MPSMOTO
MPOBOJHUKA, 3aMKHYTOT'O KOJIBI[EBOTO




SAxobu, yckopuTenu
AJIIEMEHTAPHBIX YACTHUI]

MPOBOJHUKA, KATYIIIKH C TOKOM.
OObsicHeHHE B3aUMOCHCTBUS ABYX
MIPOBOJHUKOB C TOKOM, ICUCTBHUS CHUJIbI
JlopeH1ia Ha MOHBI ANEKTPOIIUTA.
HaOmronenue ABUKEHUsI MydKa
3JIEKTPOHOB B MarHUTHOM TIOJIE.
N3yuyeHue npuHLIMIIA 1EHCTBUS
AIEKTPOU3MEPUTEIIHFHOTO TTpHOOpa
MarHUTORJICKTPUUECKONU CUCTEMBI.
Pemenre pacu€THBIX 3a71a4 € SIBHO
3aJaHHON U HEIBHO 3aJIaHHOU
(bU3HYECKO MOJIENBIO C
HCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «K MarHUTHOE TOJIEY.
Penrenne kauecTBEHHBIX 3a1a4,
TPeOYIOUIUX TPUMEHEHHS 3HAHUH 110
TeMe «MaruuTHOE I0JICY.

OOBsicCHeHHE YCTPONCTBA M MIPUHITUTIA
JICUCTBUS DIIEKTPOMArHUTOB, TECTEPa-
MYJBTUMETPA, FJIEKTPOIBUTATEIS
SAxo6u, yCKOpUTENEH dJIeMeHTapHBIX
YaCTHII.

OO0BsAcHEHHE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DJIEKTPOMArHUTHAs
WHTYKITAS

13

SIBneHne 2EKTPOMArHUTHOU
nHAaykuu. [ToTok BekTopa
MarHuTHOW uHAyKuu. 3/C
WHJYKIMH. 3aKOH
ANEKTPOMArHUTHOM MHIYKIIUU
®dapanes. Buxpesoe

anektpuyeckoe nojue. Toku Dyko.

OJIC uHAYKIIUM B IPOBOJIHUKE,

[IpoBenenue uccienoBanus
3aBUCUMOCTEH (PU3NYECKUX BEITUYHH U
OTIBITOB TIO MTPOBEPKE MPEITIOKCHHON
TUIIOTE3bI IPU U3YUYEHUHU SBIICHUS
AIIEKTPOMArHUTHOW WHTYKIIUH.
OrnpeienieHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO TOJISI.

OmnpeneneHue aOCONIOTHBIX




JBUKYIIEMCS B OJTHOPOJTHOM
MarHUTHOM II0JIC.

[IpaBuno Jlenua.
NunyktuBHOCTh. KaTytika
WHIYKTUBHOCTH B LICTIH
IIOCTOSIHHOTO TOKa. SIBieHne
camonnaykuu. IJ1C
CaMOMHIYKIIUH.

DHEeprusi MAarHUTHOTO TOJIS
KaTyIIKH C TOKOM.
DJIEKTPOMArHUTHOE MOJIE.
TexHuueckne ycTpoucTBa U
TEXHOJIOTUYECKHUE TIPOIIECCHI:
WHYKIIMOHHAS TI€Yb, COJICHOU/I,
3aluTa OT JJAEKTPU3AIUU TE IPU
JBMDKCHUY B MAarHUTHOM II0JIE
3emin

OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHUN (PU3NISCKUX BEITHYHH.
OneHka rpaHul NOTPEIHOCTEN.
DKCIepUMEHTAIbHOE U3yYeHHUE TTPaBUiia
Jlenia.

HccnenoBanue sIBICHUS CAMOMHIYKIIUH,
3aBucuMoct I/]C caMOMHIYKIIMU OT
CKOPOCTH U3MEHEHUS CUJIBI TOKA B LICTIH.
N3ydeHue najgeHus MaruuTa B
ATFOMHHUEBOM (MeTHOM) TpyoOe.

COopka MoJieTu JIEKTPOMAarHUTHOTO
reHeparopa.

Petienrie pacu€THbBIX 3a/1a4 € SIBHO
3aJJaHHOM U HESABHO 3aJITaHHOU
(buU3HYECKO MOJIENbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmy1 1o TeMe «DJIEKTPOMarHuTHas
WHTY KIS,

Penienre kaueCTBEHHBIX 3aj1a4,
TPeOYIONUX TPUMEHECHHS 3HAHUH 110
TeMe «DJIEKTPOMAarHUuTHAs UHIY KIS,
OOBscHEHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, TAKUX
KaK: UHYKIMOHHAs [1€4Yb, COJICHOUI,
3alUTa OT AIEKTPU3AIUU Te TPU
JIBMOKEHWHM B MArHUTHOM T0JI€ 3€MIIH.
Pabota B rpynnax npu o0CyXIeHUU
BOIIPOCOB MEXKIIPEIMETHOIO XapaKkTepa
(Hanmpumep, Mo TeMe
«DNEKTPOMArHUTHBIC SIBJICHUS B

IPUPOJIEN)




Wroro no pazaeny
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Pasznen 2. Kosie0aHus M BOJIHBI

2.1 MexaHu4decKue
KOJIeOaHus

10

KomnebaTennHas cucrema.
CB00OOHBIE KOICOAHHS.
I"apmonnveckue koyieOanms.
Kunemarnueckoe U JUHAMHYECKOE
omHUcaHue. DHEPTeTHIECKOE
omnucaHue (3aKOH COXpaHCHUS
MEXaHMYECKOU

sHepruu). BeIBo TMHAMHUYECKOTO
OTMCAHUS TAPMOHUYECKHUX
KoaeOaHui u3 ux
SHEPreTUYECKOTO U
KHHEMAaTHYECKOr'0 OITMCAHMS.
Awmmnutyna u $asza KoneOaHuu.
CBs13b aMILTUTY Bl KOJICOAHHIMA
MCXOIHOM BEITHYUHEI C
aMITUTyJaMH1 KoJieOaHu e
CKOPOCTH M YCKOPECHHUS.
[Tepron u wacTora KoeOaHUA.
ITeproa MaabIX CBOOOTHBIX
KojeOaHnii MaTeEMaTHIECKOTO
MasTHuKa. [lepro cBoOOHBIX
KOJICOaHHI NMPy>KUHHOTO
MasITHHKA.

ITonsTre 0 3aTyxarommx
KoJeOanusaX. BelHy X 1CHHBIC
kosicOanusi. Pe3onanc.
Pe3zonancnas kpuBas. Binusnue
3aTyXaHMs Ha BUJI PE30HAHCHOM
KpuBOH. ABTOKOJICOaHMUS.

[IpoBeneHrE KOCBEHHBIX U3MEPECHUH,
VICCIIEIOBAHUS 3aBUCUMOCTEN MEX Y
(bU3UYECKUMU BEIMYMHAMH U OTIBITOB 10
MIPOBEPKE MPETIOKEHHON TUIIOTE3bI MPU
W3YUYCHUH KOJICOAHUI HUTSHOTO U

NPy KUHHOTO MAasiTHUKOB,

BBIHY KJICHHBIX M 3aTYXarOIIHUX
MEXaHUYECKUX KOJIeOaHUM.
OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
u3MepeHui pU3nUeCcKuX BEITUYHUH.
OneHka rpaHul NOTPEIHOCTEN.
HaGmroieHre He3aBUCUMOCTH MEPHO/Ia
MaJibIX KoJIeOaHWM rpy3a Ha HUTH OT
aAMILTATYIBI.

DKcnepuMeHTalbHas IPOBEpKa 3aKOHA
COXpaHCHHMS YHEPTUH NMPU KOJICOAHMSIX
rpy3a Ha Npy>KUHE.

Habnronenne pezonanca.
OmnpeneneHue yciaoBUil TPUMEHUMOCTH
MOJIeSTd MaTEMAaTUYECKOTO MasiTHUKA U
UJICATBLHOTO MPYXKUHHOTO MasiTHUKA.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHOM 1 HESIBHO 3aJIaHHOM
(bU3UYECKON MOJIETIBIO C
HCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MexaHuuecKue
KOJIeOaHUs».

Penienre kaueCTBEHHBIX 3aj1ad,




TexHudyeckue ycTporucTBa u
TEXHOJIOTHYECKHE MPOLECCHI:
METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI,
ceicmorpad

TPeOYIOMUX MPUMEHEHUS 3HAHUHN 110
TeMe «MexaHnuecKue KOJIeOaHusD».
OOBsicCHeHHE YCTPONCTBA U MIPUHITUTIA
JIEUCTBUSA METPOHOMA, YaCOB, KaUeJIeH,
MY3BIKQJIBHBIX HHCTPYMEHTOB,
cericMorpada.

Hcnone3oBanue ['T-TexHoNOrNMM TTpH
paboTe ¢ JOMOTHUTEIbHBIMU
HMCTOYHUKAMU MH(GOPMAIIUH 110 TEME, UX
KPUTHUYECKUN aHAJIN3 U OIICHKA
JIOCTOBEPHOCTHU

2.2

DJIEKTPOMArHUTHBIE
KOJIEOaHMs
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KonebarenbHbIi KOHTYP.
CB0OOIHBIE JIEKTPOMArHUTHBIE
KoJie0aHusl B UACATbHOM
K0J1e0aTeTbHOM KOHTYpE.
®opmyna Tomcona. CBsizb
aMILTUTYIBI 3apsia KOHeHcaTopa
C aMILTUTYAOM CUIIBI TOKA B
Kos1e6aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUU B
UJIeaJIbHOM KOJie0aTeIbHOM
KOHTYDE.

3aTyxarmue 3JIeKTPOMarHuTHhIE
KoJieOaHusl. BeIiHyX/1eHHbIE
AJIEKTPOMArHUTHBIE KOJIEOaHUs.
[TepemenHbI TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUTUTYTHOE
U JICUCTBYIOIIEE 3HAUYECHHUE CHIIbI
TOKA U HANPSHKEHUS TIPU
pasznu4Hoi (popme 3aBUCUMOCTU
NEPEMEHHOIr0 TOKA OT BPEMEHHU.
CuHycou1alibHbIN IEPEMEHHBIH

[IpoBeaeHrE KOCBEHHBIX U3MEPEHUM U
HCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUUH MPU U3YUCHUU
AIIEKTPOMArHUTHBIX KOJICOAHUH U 1enei
MEPEMEHHOT0 TOKA.

OmnpeneneHue abCOIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEITHYLH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3ydeHne ycTpocTBa U NPUHLINIA
JencTBUA TpaHchopmaropa.
HaOmnroienre 351eKTpoMarHiTHOTr O
pEe30HaHcA.

N3ydenue ocuuuiorpamMm
AIIEKTPOMArHUTHBIX KOJICOAHUH.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aJlaHHOM U HESIBHO 3aJaHHON
(bu3HUECKO MOJIEINbBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyr o TeMe «IJIEKTPOMArHUTHbBIE
KoseOanus». Penenne kaueCTBEeHHBIX




TOK. Pe3ncrop, koHIeHcarop u
KaTylIKa UHAYKTUBHOCTH B LIENIN
CUHYCOUJAIBHOTO IEPEMEHHOTO
ToKa. Pe3onanc TokoB. Pe3onaunc
HaIIPSKECHUMN.

Wneanbublii Tpancopmarop.
[IpousBoacTBo, nepenaya u
noTpeOJIeHHE dIEKTPUIECKOM
SHEPIUMu.

DKOJIOTUYECKHUE PUCKHU MTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ucrons3oBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOU
KU3HU.

TexHu4yeckue ycTporucTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
NEPEMEHHOI0 TOKA, JINHUU
aJeKTponepenay

3as1a4, TPEOYIOMIMX MPUMEHEHUS 3HAHUM
1o TeMe «DIEKTPOMATrHUTHbBIE
KOJICOaHUSD» .

CpaBHEHHE MEXAHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHUH.
OOBsiCHEHHE YCTPONCTBA M TIPUHITUTIA
JIEUCTBUS JIIEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa, JIMHUN
AJIeKTponepeaay.

OrnpeneneHue ycaoBUM TPUMEHUMOCTH
MOJIEJIH UJI€aILHOTO KOJIe0aTEILHOTO
KOHTYpa.

AHanu3 U oIeHKa NOCIeICTBUM
WCIIOJIb30BaHUs Pa3IMYHbBIX CLIOCOOOB
MPOU3BOJICTBA DJIEKTPOIHEPTUH C
MTO3HIIAI PKOJOTHYECKOH OC30ITaCHOCTH;
MPEJICTAaBICHUM O palliOHATLHOM
MIPUPOJIOTIOIB30BAHUY (B TIpoOIIECcCce
MMOJATOTOBKH COOOIIEHUI, BBIITOJIHEHNI
I'PYITIOBBIX TPOEKTOB)

2.3

MexaHU4eCKUE U
PJICKTPOMAarHUTHHIE
BOJTHBI
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MexaHuuecKue BOJHBI, YCIOBUS
UX PacIpOCTpaHECHUSI.
[Tonepeunbie ¥ NPOOIBHBIC
BOJIHBL. [lepuon, ckopocTh
pacrpoCTpaHEHUs U JITTMHA BOJHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:
OTpa)k€Hue, NPeOMIICHHE,
uHTepdepeHus u gudpakius.
3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH
3ByKa. Beicora Tona. TemMOp 3ByKa.
[IlymoBoe 3arpsi3HEHUE
OKPYIKarOIIEH CPEbI.

Habnronenue oOpazoBaHus u
pacmpoCTpaHEHUs OMIEPEUHbIX U
MIPOJOJIBHBIX BOJIH, OTPAKEHUS U
IIPEIIOMIICHH S, THTEP(hEPEHIINH H
Tu(pakuu MEXaHUYECKUX BOJIH,
aKyCTUYECKOT0 PE30HAHCA, CBA3U
IPOMKOCTH 3BYKa M BBICOTHI TOHA C
aMILTUTY0M M 4aCTOTOMN KOJIeOaHUH.
N3ydeHre CBOMCTB yJbTpa3ByKa U €ro
MIPUMEHECHMUS.

HccaenoBaHue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,




DIJIEKTPOMArHUTHBIE BOJIHBL.
YcnoBus U3My4eHUs
3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanus BEKTOPOB
B, E, v B 3JIEKTpOMarHuTHOU
BOJIHE.

CBoiiCTBA PNEKTPOMATHUTHBIX
BOJIH: OTpakK€HUE, IPEJIOMIICHUE,
nojsipu3anus, uHTephepeHus u
g pakiys.

[IIxana 3JIeKTPOMarHUTHHIX BOJIH.
[IpumeHeHue 3EeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI PAIUOCBS3U U
TeneBueHUs. Pagnonokanus.
DIIEKTPOMArHUTHOE 3arpsI3HEHUE
OKPYIKarOIIEH CPEBI.
TexHu4yeckue yCcTporucTBa u
MPAaKTUYECKOE NTPUMEHECHHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paauonpuEMHUK,
TENEeBU30P, AHTCHHA, TeJe(OH,
CBUY-neus, yapTpa3ByKoOBas
JIMArHOCTUKA B TEXHUKE U
MEJIUIIMHE

MpEeJIOMIICHHE, MOJIsIpU3aIus,
mu(pakuys, nHTeppepeHIus.
Oo6napy:xeHue HHGpaKpacHoro u
yIbTPa(UOIETOBOTO U3ITYUEHUH.
CpaBHEHME MEXAHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycioBUil TPUMEHUMOCTH
MOZEIN TapMOHUYECKOUN BOJIHBI.
PelieHne kauecTBEHHBIX 3a/ad4,
TpeOYIOMUX MPUMEHEHHS 3HAHUH T10
Teme «MexaHndeckue u
AIEKTPOMArHUTHBIE BOJTHBD.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.
N3yuyeHue pacnpocTpaHeHUs 3ByKOBbIX
BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.
OOBsicCHeHHE YCTPONCTBA M MIPUHITUTIA
JEeUCTBUSI My3bIKaJIbHBIX UHCTPYMEHTOB,
panapa, paauonpuéMHUKa, TeJIEeBU30Pa,
aHTeHH#bI, Tenedona, CBU-neun.
OObsicHEHUE YIbTPa3BYKOBOU
JIMarHOCTUKHU B TEXHUKE U MEIULIMHE.
Hcnonb3oBanue [T-Trexnonoru npu
paboTe ¢ OMOTHUTEIHLHBIMU
HMCTOYHUKAMU MH(HOPMAITIH 110 TEME, UX
KPUTHYECKUW aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanm3 1 o1leHKa MOCIeICTBUN
IIYMOBOI'O U 3JIEKTPOMAarHUTHOTO
3arps3HEHUs OKPYIKAIOIIEN CPEABI C
MO3ULIUNA HKOJIOTHYECKOI 0€30MacCHOCTH;
MPEACTABICHUN O PallMOHAJIbHOM
MIPUPOJIONIOJIH30BAHUU (B ITPOIIECCE




MOJITOTOBKU COOOIIIEHUH, BHITTOJIHEHUU
I'pPYIIIOBBIX TPOEKTOB)

2.4

OnTuka

32

IIpsamonunelinoe
pacnpoCTpaHEHUE CBETA B
OOHOPOAHOM cpene. JIyd cBera.
To4dedyHbI HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHus ceera. [loctpoeHue
M300paKEeHUI B TTIOCKOM 3€pKalie.
Cdepuueckue 3epkaa.
IIpenomiienue cBeta. 3aKOHBI
MPEIOMIICHUS CBETA.
AOCOIIOTHBIN MTOKa3aTelb
npenomMiieHus1. OTHOCUTENbHBIN
MOKa3aTesib MPEIOMIICHHUS.
ITocTOSIHCTBO YaCTOTHI

CBETa U COOTHOIIICHHE JJIMH BOJH
MIpU MEPEXO0/Ie
MOHOXPOMAaTHYECKOTO CBETA Yepe3
rpaHuUIly pas3jieia JIByX
ONTHUYECKUX CPE/I.

Xon srydent B mpusMe. Jlucnepcust
cBeTa. CIIOKHBIM cocTaB 0eIoro
cBerta. [[Ber.

ITosmHOE BHYTpEHHEE OTPAXKEHUE.
IIpenenbHbIN YOI MOJIHOIO
BHYTPEHHETO OTPAKCHUSI.
Coluparoiue u pacceruBaroIme
muH3bl. ToHKas mrH3a. POKYCHOE
pacCTOsIHUE U ONTHYECKas cuila
TOHKOM JIMH3BI. 3aBUCUMOCTD
(hOKYCHOT'0 pacCTOSIHHSI TOHKOMN

HaoOmronenne onTHYecKux SIBJICHHI,
MIPOBEICHNE KOCBEHHBIX U3MEPEHUI,
HCCJICIOBAHMS 3aBUCUMOCTEH
(U3UYECKUX BEJIMYHMH U OIBITOB I10
MPOBEPKE MPETIOAKEHHON TUIIOTE3bI MPU
M3yYCHUU SIBJICHUM TTPEIOMJICHUS CBETa
Ha I'paHUIIE pa3aesa JIByX Cpel,
IIPEJIOMIICHHS CBETA B COOMpArOIeH 1
paccenBaroIIeH JTMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

HabGnronenue noaHoro BHyTPEHHETO
OTpaXEHUsI, U3YUYECHUE MOJETU
CBETOBO/IA.

[TonyueHnne n300pakeHus: B CUCTEME U3
IIJIOCKOT'O 3€pKaJia U JIMH3bI, B CUCTEME
W3 ABYX JIMH3.

KonctpyupoBanue Te1eCKOMMYECKUX
CHUCTEM.

N3ydenne nossipusanuuy cBeTa,
OTPaXEHHOI'O OT ITIOBEPXHOCTHU
TUDJICKTPUKA, N3yYCHHE HHTEP(DEepEHITNN
JIA3€PHOTO M3ITYYEHHUS HA JBYX LIETISX.
ITony4yeHue cekTpa u3ity4yeHus
CBETOJIMO/Ia IPU TOMOIIU
TU(PAKLIMOHHON PEIETKH.

Pemenue pacdy€THbIX 3a71a4 C IBHO
3aJlaHHOM U HESIBHO 3aJaHHON
(bU3UYIECKON MOJIETIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyit o TeMe «ONTHKaY.




chepruueckoil TMH3bI OT €
F€OMETPUU U OTHOCUTEIIBHOTO
NOKa3aTess MPETOMIICHHUS.
dopMyJia TOHKOM JIMH3HL.
VBenuueHue, 1aBacMoe JMH30M.
Xon J1yya, IpoLIeIEero JUH3Y
10/ POU3BOJIBHBIM YTJIOM K €€
[JIaBHOW ONITUYECKOMN OCH.
ITocTpoenue n3o0paxeHU TOYKH
U OTpe3Ka IMPSIMOU B COOMPAIOITUX
Y PacCcerBaloOIlUX JUH3aX U UX
CHCTEMAX.

OnTuyeckre nprudOpBHI.
Pa3pematomas cnocoOHocTs. ['na3
KaK ONTUYECKask CUCTEMA.
[Ipenenbl NpUMEHUMOCTH
r€OMETPUYECKOU ONTUKH.
BosnHoBas onrtuka.
Nurepdepenus ceera.
KorepenTHbIe HCTOUHUKM.
VcnoBusa HaOIIOAeHUSA
MaKCUMYMOB 1 MUHUMYMOB B
uHTEephEPEHITMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOYHUKOB.
[Ipumeps! KiTacCuYecKux
UHTEeP()EPEHITMOHHBIX CXEM.
Hudpakuus cera.
JudpakuronHas pemeérka.
VYcnoBue HaOMIOIEHUS TJIaBHBIX
MaKCUMYMOB IpH MaJICHUH
MOHOXpPOMAaTHUYECKOr0 CBETA HA
TUGPaKIMOHHYIO PEMIETKY.

Pelienne kaueCTBEHHBIX 3a/ad4,
TPeOYIOMUX MPUMEHEHUS 3HAHUHN 110
teme «OnTukay.

[TocTpoenue u pacuéT n300paKeHUH,
CO3/1aBa€MbIX IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Onpenenenue ycioBUil TPUMEHUMOCTH
MOJENH TOHKOM JIMH3bI; TPAHUI]
MIPUMEHHMOCTH T€OMETPUUECKOI
ONTHUKH.

OObsicHeHHE 0COOCHHOCTEH MPOTEKAHUS
ONITUYECKUX SIBIICHUIN: UHTEP(hEPEHITNH,
Ju(ppakLuK, TUCIEPCUH, TIOTHOTO
BHYTPEHHETO OTPAKCHMUSI.

OOBsicHeHHE YCTPONCTBA U MPUHITUTIA
JEeUCTBUSI OUYKOB, JIYTIbI, IEPUCKOTIA,
¢doToamnmnapaTa, MUKpOCKOTIA,
MIPOEKIIMOHHOTO aIIapara,
Tu(GPaKIIMOHHON PEemETKH, BOJJOKOHHOM
ONTHUKH.

OObsicHEHNE MPOCBETICHUS ONTHKH.
Pabota B rpynmnax npu o0Cy»xJ1IeHUN
BOIIPOCOB MEXIIPEMETHOTO XapaKTepa
(manpumep, no Teme «CBETOBbBIE
SIBJICHUS B TIPUPOJIEY )




ITonspuzanus ceera.
TexHu4yeckue ycTporucTBa u
TEXHOJOTUYECKUE MPOLIECCHI:
OUKH, JyTa, MEepUCKOIl,
dboToanmapar, MUKPOCKOII,
IPOEKIMOHHBIN annapar,
IIPOCBETIICHUE ONTHKH,
BOJIOKOHHAsl ONITHKA,
IU(PPaKIMOHHAs pemeéTKa

Wroro o pazaeny
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Paznen 3. OCHOBBI ClIENUAIBHOI TEOPUH OTHOCUTEIBLHOCTH (Hajiee — CTO)

3.1 OCHOBBI ClTEMAIBHOM 5 ['panunel npuMeHUMOCTH [IpoBeneHne KOCBEHHBIX U3MEPEHUN
TEOPUU KJIACCUYECKON MEXAaHHKHU. VMMITYJIbCA U SHEPTUU PEISITUBUCTCKUAX
OTHOCHUTEJIBHOCTH [TocTynaTel ciennanbHOM Teopun | yacTuil (1o ¢poTorpagusiMm TpeKoB

OTHOCHUTEJIBHOCTH. 3apsKEHHBIX YAaCTHUI] B MATHUTHOM
IIpocTpaHCTBEHHO-BPEMEHHOM noJie). AHaNM3 M ONUcaHue PU3NYECKUX
untepBai. [IpeobpazoBanus SBJICHUH C UCIIOJIb30BAaHUEM MMOCTYIATOB
JlopeHna. YcioBrue MpUUMHHOCTH. | CHIENUATIBHON TEOPUU OTHOCUTEIIBHOCTH.
OTHOCUTENBLHOCTD OOBsiICHEHNE IPUHITUTIA ICHCTBUS
OJTHOBPEMEHHOCTH. 3aMeJyICHUE | CIIYTHUKOBBIX IPUEMHUKOB,
BPEMEHH U COKPAILICHUE JIJIUHBI. YCKOpUTENEN 3apsKeHHBIX YACTHUII
DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUILIBI.
CBs13b Macchl C DHEPTUEN U
MMITYJIbCOM PEISATUBUCTCKOM
YaCTULbI. DHEPIUs MOKOS.
TexHnyeckne yCTporucTBa U
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
CITyTHUKOBBIE IPUEMHUKH,
YCKOPHUTEIHU 3apsi>KEHHBIX YaCTHI]

Wroro o pazueny 3)




Pasznen 4. KanToBasi pusuka

4.1

KopnyckymnsipHo-
BOJIHOBOU JyaJIN3M

16

PaBHOBECHOE TEIJIOBOE U3ITyUYEHUE
(u3myueHue abCoMOTHO YEPHOTO
Tena). 3aKoH cMelleHust Buna.
I'mnoresa [limanka o kBaHTax.
@OTOHBI. DHEPTUS U UMITYJIBC
doToHa.

®orordpdext. OnbiTel AT
CroneroBa. 3aKOHBI
doTorddexra. YpaBHeHHE
OitHiTeitHa 11t poTodrddexTa.
«Kpacnas rpanuna»
doTorddexra.

JlaBneHue cBeTa (B 4aCTHOCTH,
JIaBJIEHHUE CBETa Ha a0COJIOTHO
MOTJIOIIAOILYIO0 U a0COJIFOTHO
OTPAXKAIOULYIO TOBEPXHOCTH).
Omnwrtet [1.H. JleGenena.
BosiHOBBIE CBOMCTBA YACTHIL.
Bousnsl e bpoiins. [[nuHa BOJIHBI
ne bpoiins u pazmepsl o6s1actu
JIOKIM3ALUU JIBUXKYIIEHCS
yactuilbl. KopmyckyinspHo-
BOJIHOBOM AyanusMm. udpakius
AJIEKTPOHOB HA KpUCTAILIAX.
Crneunduka n3smMepeHuii B
MUKpomupe. COOTHOLIEHUS
HeomnpeaenénHocrel [ elizendepra.
TexHudyeckue ycTporucTsa u
TEXHOJIOTHYECKHE MPOLECCHI:
CIIEKTPOMETP, (DOTOIIEMEHT,
(boTOIATUUK, TYHHEJIHHBIN

[IpoBeneHrEe KOCBEHHBIX U3BMEPEHUH,
MCCIICOBAHUS 3aBUCUMOCTEN MEK Y
bu3nYeCKUMU BEIMYUHAMH TIPU
u3y4deHuu sBiaeHus hoTodrddexra.
Omnpenenenue aOCONIOTHBIX U
OTHOCHUTEJIBHBIX MTOIPEIIHOCTEN
U3MEpPEHUN (PU3NYECKUX BEITHYHH.
OneHka rpaHul NOTPEIIHOCTEN.
Pemenune pacu€THbIX 3a71a4 C IBHO
3aJaHHOM 1 HESIBHO 3aJIJaHHOU
bu3HUecKoil MOJIENbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
¢dopmyi o Teme «KBaHTOBBIE SIBICHUSD.
Pemenue kauecTBEHHBIX 3a/1a4,
TpeOyIOIMMX MPUMEHEHUS 3HAaHUH 10
TeMe «KBaHTOBBIE SBJICHUSY.
Omnpenenenue ycaoBUid TPUMEHUMOCTH
KBaHTOBOM MOJIEJIU CBETA.

AHanu3 KBaHTOBBIX MPOLIECCOB C
WCIIOJIb30BaHUEM YPABHEHHMS
OuiHmTelHa ana Gporoaddekra,
MPUHLINAINA COOTHOIIEHUI
HeonpenenéHHoctu ['eitzendepra.
OOBbsicHEeHUE NPUHLUIIA IEHCTBUSA
CHEKTpoMeTpa, GOTORIEMEHTA,
doTomaTunka, TYHHEIBHOTO
MHUKPOCKOIIa, COJTHEYHOU OaTapeu,
CBETOAMOA.

Hcnonp3oBanue [T-TexHonorui npu
paboTe C IOMOTHUTEILHBIMU
MCTOYHUKAMU MH(GOPMALIMH 110 TEME, UX




MUKPOCKOII, COJIHEYHas Oarapes,
CBETOAMO]

KPUTHYECKNN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH

4.2 dusuka aToma OnbITHI 1O UCCIIEAO0BAHUIO OnpenenieHue JIMHBI BOJHBI JTA3€PHOTO
cTpoeHus atoma. [InanerapHas W3JTYy4YCHMUSL.
monenb atoma Pesepdopaa. HabGmronenue TuHeYaThIX CIIEKTPOB.
[Toctynarel bopa. N3nyuenue u HccnenoBaHne ciekTpa pa3pe:KeHHOro
norjoiieHue (GOTOHOB MPHU aTOMapHOT0 BOJAOPOJA U U3MEPEHUE
Mepexo7ie aToMa ¢ OJTHOTO YPOBHSI | TIOCTOSIHHOM PunOepra.
SHEPrUU Ha APYTOu. N3ydeHne ycTpoucTBa U IENCTBUS
Buapl ciektpoB. CrIeKTp YpOBHEH | CUETUMKA MOHUZUPYIOIINX YACTHII.
SHEpPrUH aTOMa BOJIOPOAA. Omnpenenenue ycioBUil TPUMEHUMOCTH
CrnoHTaHHOE U BBIHYXJICHHOE Mozenu atoma Pesepdopra.
n3nydeHue cera. Jlasep. OOBsicHeHNE MPUHIUIIA IEUCTBUS
TexHuueckne ycTpoucTBa v CIEKTPOCKOIA, JIa3epa, KBAHTOBOT'O
TE€XHOJOTMYECKUE MPOLIECCHI: KOMIIBIOTEPA.
CIIEKTPAJIbHBIN aHAJIN3 AHanu3 KBaHTOBBIX MPOIIECCOB HA
(ceKkTpoCKoI), Ja3ep, KBAHTOBBIN | OCHOBE MEPBOTO
KOMITBKOTED

4.3 du3uKa aTOMHOIO s1]1pa Hyxknonnas mozaens sapa IIpoBeneHne n3MepeHui

1 3JIEMECHTAPHBIX
TJACTHI]

I'eitzenbepra—Banenko. 3apsi
aapa. MaccoBoe 4ucio sapa.
N3oTonsl.

PanmnoakTuBHOCTH. Allbha-pacma.

DJIEKTPOHHBIA U MIO3UTPOHHBIN
Oeta-pacnaj. ['aMmma-uznydeHue.
3aKOH paJuoOaKTUBHOIO paclaja.
PannoakTuBHbBIE U30TOIBI B
npupoze. CBoiicTBa
MOHU3HUPYIOIIETO U3JIyYEHUS.
BinsiHME paguoaKTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
EctecTBenHbIl (hOH H3TyUEHUS.

paaroakTUBHOTO (OHA C
WCIIOJIb30BAHUEM JIO3UMETPA U
WCCJICIOBAHNE TPEKOB YacCTHI] (110
TOTOBBIM (oTOrpadusim).

W3y4yenue norjomeHus 0eTa-4acTuIl
ATFOMHHHEM.

Onpenenenue ycaoBUl IPUMEHUMOCTH
MOJICJTH aTOMHOTO SIpa.

AHanu3 ¥ OUCAHKE SEPHBIX PEAKIUH C
UCTIOJIb30BaHUEM TOHSATHUH MacCcOBOE
YHCIIO U 3apsij siApa, DHEPTUs CBIA3U
a7pa, 3aKOHOB COXpaHEeHUs 3apsija,
MaCCOBOTO YHCJIA U DHEPTUU B STEPHBIX




Jlozumerpus. peaKkuusX, 3aKOHA PaJIUOAKTUBHOTO
DHeprus CBsI3M HYKJIOHOB B sifipe. | pacnajaa. OObACHEHUE MPUHLINANA

Snepubie cuibl. JlepexT maccel JIEUCTBUS JO3UMETpPA, KaMEphl

aapa. BubcoHa, snepHoro peakropa,
Snepnsbie peakuuu. [lenenue u TEPMOSAIEPHOTIO PEAKTOPA, ATOMHOMU
CUHTE3 O0MOBI, MATHUTHO-PE30HAHCHON

anep. SlaepHbie peakTopsl. ToMorpaduu.

[IpoGnemsl yrpaBiasieMoro AHaJIU3 ¥ OIIEHKA BIUSHUS
TEPMOSIIEPHOTO CUHTE3A. PaIMOAKTUBHOCTH HA )KUBbBIE
DKOJIOTUYECKHE ACTIEKThI OpPraHu3MBbl, a TAKXKE NMOCIEACTBUI
Pa3BUTHSA AIEPHON IHEPTETUKMU. Pa3BUTHSA AIEPHON IHEPTETUKU C
MeTtonb! perucTpanuu u MTO3HITNI YKOJOTHYSCKON 0€30IacCHOCTH;
HCCIIEIOBAHUS DJIIEMEHTaPHBIX IIPEACTABICHUN O PAalMOHATIBHOM
YacCTHUL. IPUPOAOIIOIL30BaHNH (B IIpoliecce
DyHIaMEHTaJIbHBIE MOATOTOBKHU COOOIIEHUM, BBITIOJTHEHUS
B3aUMOJICUCTBUS. bapuoHBbI, IPYIIIOBBIX TPOCKTOB)

ME30HBI U JIENITOHBI.
IIpencrasnenune o CtangapTHOU
mozenu. KBapk-ritooHHasi MOAENb
aJpOHOB.

dusnka 3a npeaeramu
CrangaptHoit moaenu. TémHas
Martepusi U TEMHas SHEPIUsl.
EnuHCTBO puznueckoil KapTHHBI
MHUpa.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
IIO3UMETP, KaMmepa Bunbcona,
AJIEPHBINA PEAKTOP, TEPMOSAEPHBII
peakTop, aToMHas 6om0a,
MAarHUTHO-PE30HAHCHAs
Tomorpadus
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Pa3zges S. DiaeMeHTBHI ACTPOHOMHUM U aCTPOGU3MKH

0.1

DJIEMEHTBI
ACTPOHOMUH U
acTpopU3HKU

34

DraIbl pa3BUTHS aCTPOHOMUM.
IIpuxknagHoe u
MHUPOBO33PCHYCCKOC 3HAUCHHUEC
acTpoHomuu. [IpuMeHHMMOCTD
3aKOHOB (DM3UKU TSI OOBICHEHUS

MPUPOBI KOCMUYECKHX 0OBEKTOB.

MeTtoabl aCTPOHOMUYECKUX
uccnenoBanuii. CoBpeMeHHbIE
OIITHYECKHUE TEJICCKOIIBI,
PaIUOTEIIECKOIIBIL,
BHeaTMoc(epHas aCTPOHOMHSI.
Bun 3Bé3mHoro Heba. Co3Be3aus,
SIpKHUE 3BE3]IbI, TUTAHETHI, UX
BUJIMMOE JIBHKECHHUE.

ComHeuHas cucrTema.

Comnnne. CoyiHeuyHast aKTUBHOCTD.
Nctounuk sneprun CosiHIA U
3BE3I.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. narpamma
«CIEKTPaJIbHBIA KJIACC —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM
MOCJIEJOBATEIILHOCTH.
3aBHUCHUMOCTh «Macca —
CBETUMOCTD) JUIA 3BE3]I IJIaBHOU
IIOCJICJIOBATCILHOCTH.
BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE TTPEICTABICHUS O
MPOUCXOKICHUM U IBOJIOIUHU

HaOmronenune 386310010 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUM JJ1s1 OIPEACICHUS
MIOJIOJKEHHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro moiymapus U sipKue 3BE3/Ibl.
Hab6monenue B Teneckorn JIyHsl, manHerT,
TYMAaHHOCTEW U 3BE3IHBIX CKOILJICHUM.
VYyacTue B TUCKYyCCUU O POIU
aCTPOHOMMH B COBPEMEHHOW KapTHUHE
MHpPA, B TPAKTUYECKOMN AEATEIHbHOCTH
YeJI0BEKa U JTAJIbHEHIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH.

[Toaroroska cooOIIEHNI O METOAAX
MOJTy4YCHHUS HAyYHBIX AaCTPOHOMHUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOMU
aCTPOHOMUM.

[IpuMeHeHne OCHOBOIOJIATAIOIIUX
ACTPOHOMHUYECKUX MTOHATHI, 3aKOHOB H
TEOPHUH IS aHANKM3a U OOBSICHCHHS
(bU3UYECKHUX MPOIECCOB, MPOUCKOISIINX
B 3BE€3/1aX, B 3BE3JIHBIX CUCTEMAaX, B
MEKTATAKTUYECKOU CPeie, IBUKECHUS
HEOECHBIX TEJ, YBOIIOIMU 3BE3] U
Bcenennoiu




CousHIIa ¥ 3BE31. DTanbl )KU3HU
3BE3.

Miteunsiii [TyTe — Hama
lNanakrtuka. Ilonoxenue u
nemkeHne ConHna B ['amakTuke.
Tunel ranaktuk. Paguoramaktuku
U KBazapbl. YEpHBIE ABIPHI B Apax
rajgakTHK.

Bcenennas. Pacuiupenue
Bcenennoii. 3akon Xab06ma.
Pazb6eranue ramaktuk. Teopus
bousbmoro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

MaciraOHast CTpyKTypa
Bcenennoil. MeraranakTuka.
Hepeménnsie npoOiembl
ACTPOHOMMH

Wroro o pazaeny
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Pazaen 6. PusnuecKril IPAKTHKYM

6.1 Duznueckui 16 Crnoco6bl u3mepenus pusndeckux | [IlpoBeneHre KOCBEHHBIX U3MEPEHUH,
MPAKTHKYM BEJIMYMH C UCIIOJIH30BAHUEM UCCJIeIOBAHUM 3aBUCUMOCTEMN

aHAJIOTOBBIX U IHU(PPOBBIX (bU3NYECKUX BETUYHH, TPOBEPKa
MU3MEPUTETHHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTE3 (BHIOOP U3
KOMIIBIOTEPHBIX TATYMKOBBIX paboT, OMUCaHHBIX B TEMAaTUYECKUX
cucteM. AGCOTIOTHBIE U paszenax «Y4YeHUYECKUM IKCIIEPUMEHT,
OTHOCUTEIbHBIE MOIPELIHOCTH n1abopaTopHbie pabOThI, TPAKTHKYM))
U3MEpEeHUH (PU3NUIECKUX BEIHUNH.
OneHka rpaHui DOTPEeMHOCTEN

Wtoro no pazneny 16

Paznen 7. O6001manee NOBTOPEeHUE

7.1

CucremaTtnzanus u

11

O00011EHNE U cCUCTEMATU3AIIUA

Ydactue B AUCKYCCUU O POJIH (PU3UKU U




000011IEeH e COJZIEp KaHMs pa3/iesioB Kypca aCTPOHOMMHU B PA3IMYHBIX cepax

[IPEIMETHOTO «Mexanuka», «MonexkynsapHas NEATEIIbHOCTH YEJIOBEKA.
COIECPIKAHUS U OIIbITA bu3MKa U TEPMOJTUHAMUKA, [ToaroroBka cooOIIEeHUM O MeCTe
NEATEIbHOCTH, «NEKTPOAUHAMHUKAY, (bu3rYecKoi KapTUHBI MUPA B PALLY
PUOOPETEHHOTO MPHU «Konebanus u BonHb», «OCHOBBI | COBPEMEHHBIX MPEICTaBICHUN O
M3YYEHHUH Kypca CIEUHUAIBHON TEOpUU MIPUPOJIE.
OTHOCUTEIbHOCTHY, «KBaHTOBasg | BeimosHeHne yueOHBIX 3a/1aHU,
buznka, « JIeMeHTbI JEMOHCTPUPYIOIINX OCBOEHUE OCHOBHBIX
aCTPOHOMUU U aCTPOPUZUKIY. MOHATUH, PU3NUYECKUX BETUYNH U
Ponb ¢usuku u actpoHOMUM B 3aK0HOB Kypca ¢usuku 10—11 xmaccos
SKOHOMHUYECKOMH,

TEXHOJIOTNYSCKOM, COMAILHON U
ATUYECKOU cepax NeaTeIbHOCTH
YeJI0BeKa, poJib U MECTO (PUBHUKHU U
aCTPOHOMMH B COBPEMEHHOU
HAyYHOH KapTUHE MUPA, 3HAUCHHE
OIMMCATEIbHOM,
CUCTEMATU3UPYIOLIEH,
O0OBSCHUTETHLHOU U
MPOTHOCTUYECKON (PYHKITUH
buznueckon Teopun, poib
¢busnuecKoii Teopun B
dbopMHUpOBaHWY TIPEACTABICHHUN O
(bu3nuecKkoil KapTUHE MUPA, MECTO
¢u3nuecKoil KapTUHBI MUPA B
00111eM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABIEHUIN O IIPUPOJIE

Wtoro no pazneny 11
PesepBHOE Bpemsi 10
OBIIEE KOJIMYECTBO 204

YACOB I1O I[TPOI' PAMME




YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA30BATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

— ®uzuka, 10 wmacc / KacesroB B.A., OO06miecTtBo ¢ orpaHuyeHHOU
OTBETCTBEHHOCThIO «J[PODAY»; AxuumonepHoe oOmectBo «/31aTenbCcTBO
«IIpocsemenue»

— ®uzuka, 11 wmacc / KacesHoB B.A., OOGmiecTtBo ¢ orpaHuyeHHOU
OTBETCTBEHHOCThIO «J[PODAY»; AxuumonepHoe oOmectBo «/31aTenbCcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®usuka. Yraoybnennsiii ypoBenb. 10—-11 kmaccel : pabouas nporpamma
k tuaun YMK B. A. KacesgHoBa: ydeOHO-mMeTonuueckoe mnocobue / B. A.

Kacesinos, U. I'. Bnacosa. — M. : [Ipoda

2. ®uzuka. 10 k1. YrnyOneHuslid ypoBeHb : yueOHuK / B.A. KacesHoB. —
S-eus., ctepeotun. — M. : Jlpoda

3. ®usuka. 11 xn. YroyOneHnsiii ypoBeHs : yaeOHuk / B.A. KacesaHoB. —

5-eusn., crepeorun. — M. :JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://nsportal.ru - conaneHas ceTh paOOTHUKOB 00Opa30BaHMS.

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

3. http://festival.1september.ru/articles/ - ¢ectuBanp megaArOrHYSCKUX
unen «OTKPBITBIN YPOK».

4. http://lwww.fizika.ru/ - caiit as yuurenei GU3MKA ¥ UX YICHUKOB.

5. http://www.physics.ru/ - maTepuansl o pusuke.

6. http://www.ege.edu.ru - uadpopmannonssii mopran EI'D.

7. http ://school-collection.edu.ru / - enunas xomnexuus [{OPoB



