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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mno (u3uke Ha ypOBHE CpEeIHEro o0IIero oOpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE TOJOXEHHH M TpeOOBaHMIl K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00Opa3oBarenbHO# nporpammsl, npeactaBieHHbx B @PI'OC COO, a Takxke
c yu€rom paboueir mnporpammbl Bocrnutanuss MBOY COII r.Iluonepckoro wu
Konnenuuu mnpenogaBanus ydeOHoro mnpenmera «®Pusmka» B 00pazoBaTeIbHBIX
opranuzauusax Poccuiickoit @enepanuu, pealu3yonux OCHOBHbIE 00pa30oBaTelbHbIE
MIPOTrPaMMBL.

[Iporpamma 1o ¢u3uKe ornpeaenser o0s3aTebHOE MPEAMETHOE COIEp KaHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATENbHOCTh M3YYEHUSI TEM U Pa3JIeioB
y4eOHOro mpeAMeTra € Y4ETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKW y4eOHOTo Tpoliecca, BO3pacTHBIX 0COOCHHOCTEM obyuarommuxcs. [Iporpamma
no gu3uke NaéT NpeacTaBIeHUe O LENAX, COAepKaHuu, o0IIel cTpaTerun o0y4eHus,
BOCIIUTAHUS M Pa3BUTHSA 00YYaIOIUXCS CpelcTBaMH yueOHoro npeamera «Duzuka
Ha yriayO0nEHHOM YPOBHE.

N3yuenne kypca (u3MKu yriayOJEHHOrO YPOBHS IIO3BOJISIET Peasin30BaTh
3aayu NpodecCuOHAIbHOM OpPUEHTAlMU, HAMNPAaBICHO Ha CO3/JaHHE YCIOBUM s
MPOSIBJICHUSI CBOMX WHTEIUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEM KaXKIbIM
OOy4JarIUMCs,, KOTOpPbIE HEOOXOJUMBI Il MPOJOJDKEHUsS 00pa3oBaHUS B
OpraHu3auusax npodecCHoHaNbHOrOo 00pa3oBaHMsl MO  Pa3IU4YHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATbHOCTSIM.

B nporpamme no ¢usuke onpenenstorcs MiaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (um3ukum Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs: JHUYHOCTHBIC,
MeTamnpenMeTHble,  TpeaMeTHbie  (Ha  yruyOonéuHom  ypoBHe).  Hayuno-
METO/IOJOTUYECKON OCHOBOWM Il pa3pa0OTKM TpeOOBaHWW K JIMYHOCTHBIM,
METanpeIMETHBIM W TPEIMETHBIM pe3yiabTaTaM OOydYarolIuxcsi, OCBOUBIIUX
nporpaMmy 1o ¢GuU3MKe Ha YPOBHE CpeHEro obIiero oopa3oBaHus Ha yriyoJEHHOM
YPOBHE, SBJIIETCS CUCTEMHO-AEATENbHOCTHBIN OJIXOI.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca (PU3MKHU Ha yriiyOJIEHHOM YPOBHE, B
TOM YHCIIE TIPEIMETHBIC PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

coJiepkanue yueobHoro npeamera «du3nka» no rogaM o0ydeHusl.

[IporpaMmma no ¢u3MKe HMeEET NPUMEPHBIA XapakTep U MOXKET OBITh
MCIOJIb30BaHA YUYUTEISAMU (DU3UKHU JIsI COCTABIICHHUSI CBOMX pabOUUX POrPAMM.

[Iporpamma 10 (u3MKE NPENOCTaBIAECT BO3MOXKHOCTH Ui pealu3aluu
Pa3TUYHBIX METOJUYECKUX TOJXOJO0B K MpEernojaBaHui0 (U3MKH Ha YIITYOJIEHHOM
YPOBHE IPH YCIOBUM COXPAaHEHUs 0043aTEIbHON YacTH COAEp>KaHUsl Kypca.

du3nka Kak Hayka 0 HauOosiee OOIIHUX 3aKOHAX MPUPOJIbI, BEICTYIAsI B KAUECTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxaromeM wmupe. IlkonpHbll Kypc (u3MKH — cuUcTeMOOOpa3yromul is
€CTECTBEHHO-HAYYHbIX yUE€OHBIX MPEAMETOB, MOCKOJIbKY (DPU3MYECKHUE 3aKOHBI JIeKaT
B OCHOBE MPOLIECCOB M SABJICHHM, W3y4aeMbIX XHMHEH, Ouomorueu, ¢puznueckou
reorpadueii u actpoHoMuei. Mcnonp3oBanne M aKTUBHOE MPUMEHEHNE (PU3HMUECKUX



3HAaHWUW OMPEACINIO XapakTep W OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B
cdepe PHEepPreTUkH, TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOIYYeHHUS HOBBIX MaTEpPHAJIOB
C 3aJaHHBIMM CBoOMCTBaMu. M3yueHue (U3MKM BHOCUT OCHOBHOM BKJAJ B
dbopMupoBaHHE  €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OO0yd4aromerocs, B
dbopMHUpOBaHHME YMEHHI MPUMEHSATHh HAYYHBIH METOJ MO3HAHUS TPHU BBIMOIHEHUU
MU y4€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢u3uku Ha ypOBHE CpPEIHEro O0IIero oopa3oBaHuUs MOJIOKEH
P UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX pa3ienoB (U3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TAK U COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B coOTBETCTBUM ¢ HEW Marepuan Kypca (QU3UKU
o0beaMHEH BOKpPYr (¢u3nueckux Teopuid. Benymmm B Kypce  sBIsieTcs
dbopMupoBaHrEe TPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE M
noJje.

Hoea cymanumapuzayuu. EE peanuzauus MPEaNojaraet MCIOIb30BAHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3NYECKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTHUSA
(GU3HKYU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU MTPOOIEMaMHu.

Hoea npuknaounoit nanpaenennocmu. Kypc Qusuku yriyOn€HHOro ypoBHS
npeanojaraeT 3HaKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHX
MPUJIOKEHUN U3YUYEHHBIX TEOPUHM U 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCA HA YPOBHE
OOIIMX MPEeACTaBICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOT UH.

Hoea »rkonocuszayuu peanuszyercs IOCPEACTBOM BBEACHUS AJIEMEHTOB
COJIepKaHUsl, MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C Pa3BUTHEM TEXHHMKH W TEXHOJOTWH, a Takke OOCYXIEHHS MpodiemM
paIMOHAIBHOTO IPUPOIONOIH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue conepkaHusi MPOrpaMMbl MO (PU3MKE MOCTPOCHO Ha MPHUHIIMIAX
CHUCTEMHO-JIEATENbHOCTHOrO moaxona. s ¢u3umku peanmusanus ITHX NPUHIUIIOB
0a3upyercs Ha HMCIOJb30BAHUU CAMOCTOSITEIHHOTO SKCIEPUMEHTA KaK MOCTOSHHO
nencTByromiero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO YpOBHSI — 3TO
CUCTEMa  CaMOCTOSTEIbHOIO  YYEHMYECKOrO  HSKCIEPUMEHTa,  BKJIIOYAIOIIEro
(bpoHTaNbHbIE YYEHWYECKHE OIBbITHI TMPU HU3YYEHUH HOBOTO Marepuaia,
nabopatopHbie paboTbl W paboOThl MpakTukyma. Peanuzamus Qu3nueckoro
MpakTUKyMa: MpakTUKyM mpoBoauTcss B koHUe 10 m 11 kmaccos, Ilpu 3tom mnox
paboTamMu TpakTUKyMa MOHHMAETCS CaMOCTOSTEbHOE WCCIEIOBaHUe, KOTOPOe
MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOro, OOOOMIEHHOTO BHAa 0O€3 TOIIaroBOu
MHCTPYKIUH.

Beibop TemaTuKM NI OTHUX BHIOB YYEHHYECKHX MPAKTHYECKUX padoT
OCYILIECTBIISIETCS] UCXOJI1 U3 OCOOEHHOCTEN MOYPOUYHOI0 IUIAHUPOBAHUS U OCHAILEHUS
kabuHera Qusuku. I[lpu »>TOM oOecmeunBaeTcs OBJIAJCHUE OOYUYAOIIUMUCS
YMEHUSIMA ~ TIPOBOJIUTH TMPSMbIE W KOCBEHHBIE W3MEPEHUsS, HCCICIOBAHUS



3aBHCHUMOCTEH (DM3MUECKUX BEIUYMH U TIOCTAHOBKY OIBITOB II0 IPOBEPKE
NPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaenseTcsl peleHUI0 PACUETHBIX U KaueCTBEHHBIX 3a]1ad.
[Tpu 5TOM U1 pacyETHBIX 3a7a4 MPUOPUTETOM SBIIIOTCS 3374 C SIBHO 3aJaHHON U
HESIBHO 3a/laHHOM (DM3MUYECKON MOENbl0, MO3BOJISAIOLIME MPUMEHSITh H3yYEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0o pasjena Kypca, TaK U HHTErpUpys
NpUMEHEHNE 3HaHUU W3 Pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a7ad MPHUOPUTETOM
ABJISIOTCS 3aJ]aHUSI HA 00BCHEHHE/TIPe/ICKa3aHne MPOTEKaHUs (PU3UUECKUX SIBICHUIM
Y TPOIIECCOB B OKpPY>KaroIIel XU3HU, TpeOyrolre BpiOopa Gpuznueckoit Moaenu st
CUTYaIlUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpedoBanuamu ®@I'OC COO k maTepHanbHO-TEXHUYECKOMY
o0ecIedeHnIo yueOHOoro mporecca Kypc GU3NKU YIIyOJIEHHOTO YPOBHS Ha YPOBHE
cpenHero o6Omiero o0pa3oBaHMs JOKEH HM3y4aThCs B YCIOBUSIX MPEIMETHOTO
kabuHera. B kaOunere ¢GUBMKM OOKHO OBITH HEOOXOauUMOE J1abopaToOpHOE
000py10BaHUE VISl BHIIOJIHEHUSI YKA3aHHBIX B Iporpamme no (u3ukKe Y4eHHUECKUX
OIBITOB, JIAOOPATOPHBIX PabOT U pabOT MPAKTHKyMa, a TAKXKE JIEMOHCTPALMOHHOE
o0opynoBaHHE.

JlemMoHCcTpaumoHHoe  00OpyJaoBaHUME (QOpPMUPYETCSI B COOTBETCTBUM  C
OPUHLMIIOM MHUHUMAQJIbHOM  JOCTaTOYHOCTH M OOECTeurMBaeT  IMOCTaHOBKY
NEPEUYNCIICHHBIX B IporpaMMe 1o (U3MKE KIIOYEBBIX JIEMOHCTpalUud s
WCCIICIOBAHUS ~ M3y4aeMbIX  SBJICHWH W  MPOLECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMECHEHUH.

JlabopatopHoe 00oOpymoBaHHME [JIS YYEHHYECKUX TMPAKTHUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTUYECKUX KOMIUIEKTOB W OOECIEUMBaETCs B pacuére
OJJHOTO KOMIUIEKTa Ha JByX oOOyyarommxcs. TemMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAaHMS TMOCTPOECHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU
aHAJIOTOBBIX M HHU(POBBIX HPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BUJIE IIU(DPOBBIX J1a00PATOPHIA.

OCHOBHBIMM LIENIIMH U3y4Y€HUS (PU3UKH B OOIIEM 00pa30BaHUU SBIISIOTCS:

dbopMHUpOBaHKE UHTEPECA U CTPEMIICHUS O0YYAIOIIMXCA K HAYYHOMY U3YYCHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIIEKTYaTbHBIX M TBOPUECKUX CTIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUNH O HAy4HOM METOJe TMO3HaHUA U (HOpMHpOBaHHE
MCCJIEIOBATEIHCKOT0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(bopMHpOBaHME HAYYHOTO MHPOBO33PEHUSA KaK pe3yibTaTa W3Y4YEHUsT OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHUe YMEHUN OOBSCHATH SBJICHUS C HCIOJIb30BAHHEM (DUBHMUECKUX
3HAaHUU U HAYYHBIX JOKA3aTENbCTB;

dbopMHpoBaHUE TPEACTAaBIECHUNA O ponu (U3UKA I Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE MPEACTABICHUI 0 BO3MOXHBIX cdepax Oymyiiei npodeccunoHaIbHON
JESITeNFHOCTH, CBSI3aHHBIX C (PU3MKOH, MOATOTOBKA K JajbHEHIeMy OOYyYEeHHI0 B
HTOM HampaBJICHUU.



HoctxeHnue 3TUX 1esield 00eCleunBaeTcs pEIICHUEeM CIEAYIOIUX 3a7ad B
nporecce u3yyeHus Kypca GU3MKN Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus:

MPUOOPETEHHE CUCTEMBbI 3HAHMK 00 OOHIMX (U3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXAHUKY, MOJIEKYJIAPHYIO (DPU3UKY, dJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

(dbopMHpOBaHWE YMEHHMI NPUMEHATh TEOPETHUUECKUE 3HAHUS NI OOBSCHEHUS
Gu3NYeCKUX SBICHUW B TPUPOAE W Il TPUHATHAS TPAKTUYCCKUAX PEIICHUH B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB PEIIEHUs Pa3InYHbIX 3a7a4 C SIBHO 33JJaHHOW (PU3nyecKon
MOJIENbIO, 3a/ay, I[OAPA3yMEBAIOLIUX CAMOCTOSTENIPHOE CO3JaHue (PU3UUECKON
MOJIeJY, aJICKBaTHOM yCIOBHUSM 33/1a4d, B TOM YHCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHuE (PU3NYECKHMX OCHOB W TPHUHIUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOATEIbHOIO IUIAHUPOBAaHUS M MPOBEICHUS
bu3NUeCKUX  DKCIIEPUMEHTOB, aHAlM3a W  MHTEpPIpeTanuu  HHPOPMAIIHH,
OIpEAEIIeHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysibTaTa;

CO3/IaHUE YCIIOBHM JUJIi PAa3BUTUA YMEHHU MPOEKTHO-UCCIIEN0BATEIbCKON,
TBOPUYECKOMN JIEeATEIHHOCTH;

pa3BUTHE HHTEpeca K cpepaM MpoPecCHOHATBHON AESATENbHOCTH, CBA3aHHOM C
(bU3HKOIA.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO yrayOnéHHBIN ypOBEHB
n3ydeHus: yaeOHoro npeamera «Pusnka» Ha YPOBHE CPEIHET0 00Iero oopa3oBaHus
BbIOMpaeTcss O00YyYaroUIMMUCS, TUIAHUPYIONIUMHU TPOJOJDKEHHE O00pa3oBaHUs 10
CHEUATIBHOCTSIM (U3UKO-TEXHUYECKOTO TPOQuIs.

Ha wusyuyenue ¢usuku (yriayOn€HHBIN ypOoBEHb) Ha YPOBHE CPEIHErO OOIIETo
obpazoBanus orBoautcs 340 vacos: B 10 kinacce — 170 vacoB (5 yacoB B Henenio), B
11 xnmacce — 170 yacoB (5 4acoB B HEJETIO).

Peanuzanmst mnporpamMmbl  OyleT  OCYIIECTBIATHCS € UCIOJIB30BAHUEM
0o00OpyAOBaHUs ILIEHTpa 0Opa30BaHUSl E€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOU
HampaBieHHocTeld «Touka pocrtay, pacmoioxkenHoro Ha 6aze MBOY COII
r.ITnonepckoro



COAEPKAHUE OBYYEHUASA
10 KUIACC

Paznen 1. Hayunblii MeTO IO3HAHUSA NPUPOBI.

®uznka — (pyHgaMeHTanbHas Hayka o npupoje. HaydHblil MeToa mo3HaHus U
METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SBIICHUH.

OKCHepUMEHT M Teopusi B Ipolecce Mo3HaHus npupoabl. HaOmionenue u
HKCIIEPUMEHT B (pH3uKe.

CnocoObl  m3MepeHus: (PU3MYECKUX BEJIMYMH (QHAJOTOBbIE H  IM(pPOBHIC
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHocT  wW3MepeHWil  ¢u3nueckux  BenuuyuH  (abcomtoTHas U
OTHOCHUTEIIbHASA).

MopaenupoBanue (QU3NYECKUX SIBICHUNH W MPOLECCOB (MaTepHalibHas TOUKa,
a0COIOTHO TBEPIOE TENO, UCATbHAS )KUJIKOCTb, UICAIbHBINA Ta3, TOUCUHBIN 3apsiy).
I'unore3a. PU3NYECKNN 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3HUYECKast TEOPUSI.

Ponb 1 MecTo ¢uszuku B popMUPOBAaHUN COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMUKym.

3HaKOMCTBO ¢ HH(ppoBON naboparopueit nmo ¢duszuke. [Ipumepsr uzMepeHus
(bU3UYECKUX BEIMUUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYHKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe JBHKEHHE. (OTHOCUTEIBHOCTb MEXAHWYECKOI'O JBHUYKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHas 3a/1a4yu MEXaHHUKHU.

Pannyc-BeKTop MaTepUalbHOM TOYKH, €ro NPOEKUWH Ha OCU CHUCTEMBI
KOOpAuHAT. TpaeKkTopus.

Ilepemernienne, CKOpOCTh (CpelHsSsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MATEPUAIIBHOM TOYKHM, HMX MPOEKIMHM Ha OCH CHUCTEMBlI KOOpIHMHAT.
CrnoxeHue nepemMeIieHnil 1 CI0)KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE ABUKEHUE. 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHSI M MYTH MATEPUAIBHOM TOYKM OT BPEMEHH M MX
rpadukmu.

CBoOonHOe majeHue. YCKOopeHHue CBOOOJHOro rmnajeHus. [[BukeHue Tena,
OpOILIEHHOr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJIMHAT, CKOPOCTU U
YCKOpEHHsI MaTepUaaIbHON TOYKH OT BPEMEHU U UX TpaUKH.

KpuBonunenHoe nBuxkeHne. [[ByKeHrE MaTEPUAIbHON TOYKH IO OKPY’KHOCTH.
VYrinoBas u  JuHeWHas ~ ckopocTh. llepwom um  wacTtora  oOpaiieHus.
LlenTpocTpemuTenbHoe (HOpPMaIbHOE), KacaTelbHOE (TAaHTCHIMAIbHOE) W TIOJHOE
YCKOPEHUE MATEPUATIbLHON TOUYKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  CIHUIOMETD,
IBWKEHHUE CHAPSAOB, LIEMHBIE, IECTEPEHUATHIE U PEMEHHBIE NEPEIaYu, CKOPOCTHBIE
TUQTHI.



Hemoncmpayuu.

Mopgenp cucTembl OTCUETA, WUIIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTHUK
JBUKEHHUSI.

CniocoObI ucclieI0BaHus JBUKEHUN.

NimrocTpanus npeaenbHoro nepexoia U n3MEpeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tanenne Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenne nBuKeHUs Tena, OpOIIEHHOrO0 TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTy pu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE ITyTEH, TPACKTOPHI, CKOPOCTEN JBUAKEHHS OHOIO M TOI'O KE TeJla B
pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydyenue nBKeHUs Tena, OPOIIEHHOTO TOPU3OHTaIbHO. [IpoBepka TUMOTE3bI
O NpPsMOW NPOMOPLMOHAIBHOW 3aBUCUMOCTH MEXAYy MAaJIbHOCTBIO MOJIETAa U
HA4YaJIbHOM CKOPOCTHIO TEIa.

N3yueHne [BWKEHUA TeJla IO OKPYKHOCTM C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

Tema 2. /lunamuxa.

IlepBeit 3akoH HproroHa. HMHepumanbHble cucteMmsl orcu€ra. IlpuHiun
oTHocUTeNbHOCTH ['anuies. HeuHepuualibHble CHCTEMBI OTCU€Ta (OMpelesieHUE,
MIPUMEPBHI ).

Macca tenma. Cuna. [IpyHimn cynepno3sunny CUil.

Bropoii 3akoH HbproToHa 1151 MaTepuanbHON TOYKH.

Tperuii 3ak0H Hbpr0TOHA [ MaTepUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAICHTHOCTh TPAaBUTAIIMOHHON U UHEPTHOU
MaccChbl.

Cuina TsxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO MaJICHUs] OT BBICOTHI HaJ]
MOBEPXHOCTHIO TJIAHETHI U OT Treorpaguueckoil mupoThl. JBrkeHrne HeOEeCHBIX TeN U
uX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBuxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS! CKOJIbKEHUS U CUJIa TPEHUS TTOKOS.
Koaddumment tpenus. Cuna CONpOTUBICHHS MPU ABUKEHUU Tella B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. ['mapoctaTuueckoe napienue. Cuina Apxumena.

TexHu4yeckre YCTpPOMCTBA W TEXHOJOIMYECKHE MPOLECCH: MOAIIUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenrie ABMKEHUSI Te B MHEPLUUAIBHBIX U HEHMHEPIIUATBHBIX CHUCTEMax
OTCYETA.

[IpyHUIKN OTHOCUTENBHOCTH.



Kauenne nByx HWIMHAPOB WM IIAPOB Pa3HOH Macchl € OJIMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBbI OTCUETA.

CpaBHEHUE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIY CUJI C MPOU3BEICHUEM
MACCHI T€Jla Ha €r0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenne macce nmo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOJIBEME U MaJICHUU.

[lenTpoOeKHbIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnenoBanne 3aBUCUMOCTH CHJ YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pasiie, OT UX AePOpPMAIIHH.

N3mepenne kodpduiiieHTa TpPeHUsS MO BEIUYUHE YII0BOro Kod(¢uimeHTa
3aBucUMOCTH Fyppy(N).

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpAOoe Teno. llocTymarenbHoe M BpamiaTeabHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpaimleHus. [lmedo cuibl.
Cioxenue cuil, IPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, pelIETYaThie KOHCTPYKIIUU.

Hemoncmpauyuu.

VY ciioBUs paBHOBECHS.

Bunel paBHOBeCHsS.

Tema 4. 3akonvt coxpanenusn é mexaHuke.

NMnynec MaTepuaibHOW TOYKH, CUCTEMBbl MAaTEpHUANIbBHBIX ToueK. LleHTp macc
CHUCTEMbI MaTepHUaIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnynbe cUilbl 1 ”3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpaHEHUsS UMITYJIbCA.

PeaktuBHOE IBMXKEHMUE.

MoMeHT wumnylibca MarepuaibHOW TOYkH. IIperncraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCA B IIEHTPATbHBIX MOJISX.

PaGora cunbl Ha MajoM M Ha KOHEYHOM IepeMernieHuu. I 'paduueckoe
MpeACTaBIeHUE pabOThl CUJIBI.

MOIHOCTH CHJIBI.

Kunernueckass sHeprusi MaTepualbHOW TOUkU. Teopema 00 U3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBLHON TOYKH.

[ToTeHuManbHble MW HEMOTEHLMAaIbHbIE CUJbl. [loTeHUManbHAs SHEPrusl.
[loTennuanbHass >Heprusi ynpyro aedopMHUpOBaHHOM NpyxuHbl. [loTeHuuanbHas
SHEPTUs Tejla B OJHOPOJHOM IpaBUTAlMOHHOM mone. [loTeHnmanbHas sHeprus Tena



B TPaBUTAIIMOHHOM TIOJI€ OJHOPOJHOro IMapa (BHYTpM W BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThsi KOCMUUECKAS] CKOPOCTb.

CBs13b pabOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHUYEeCKOW SHepruu
CUCTEMBI T€J. 3AKOH COXPAHECHHS] MEXaHUYECKOW JHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyUM Ui WACATBHOM KUIKOCTH KakK CIEICTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOU YHEPTUU.

TexHu4ecKre yCTpOWCTBA M TEXHOJIOTMUYECKHE IPOLECCHI: JIBUKEHUE PaKET,
BOJIOMET, KOMEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOMN, GUTYPHOE KaTaHWE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXKEHUE.

N3mepenne MOITHOCTH CHUJTHL.

N3MeHeHne sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3aumHble TmpeBpalieHusT KUHETUYECKOM M NOTEHUHWAJIbHOW JHEPruil IMpHU
JNEWCTBUH HA TEIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHre SHEePrud IIPU CBOOOTHOM ITaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yueHne 3aKOHA COXpaHEHUsI MEXAHUYECKON SHEPTUHU

Paszpges 3. MosekyasipHas Gu3uKa 4 TEPMOAUHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU Mmeopul.

OcCHOBHbIE MOJOXEHUSI MOJIeKyJIsipHO-KMHeTHYeckot Teopun (MKT), wnx
onbITHOE o0ocHOoBaHuE. Juddy3usa. bpoyHoBckoe ABuxKeHUE. XapakTep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUIl BenleCcTBa. Moenn CTpOeHUsI Ta30B, )KUJIKOCTEN U TBEPIBIX
Tel U 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieil. Macca u pa3mepsl
Mmoiekyn (atomoB). KonnuectBo BemectBa. [loctosnnast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crmocoObl e€ wu3Mmepenus. lllkama
temneparyp Llenbcus.

Mopens HIeambHOrO ra3a B MOJEKYISIPHO-KMHETUYECKOW TEOPHUM: YaCTHIIBI
rasa JIBUKYTCS XaOTUYECKH U HE B3aUMOJAECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AoOcomoTHas
temrneparypa (mkana temmnepatyp KenbBuna). 3akoH [lanbrona. M3ompoiiecchl B
UJcaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
MIPEICTABIEHHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy  JaBIE€HUEM M  CPEIHEN  KUHETHYECKOHM  SHepruei
MOCTYNATEIbHOIO TEIJIOBOTO JBMKEHUS MOJEKYJI HACAIbHOrO0 ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIbHOTO Ta3a).

CBs13b a0CONIIOTHOW TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEei
KUHETHYECKOW SHEPTUEN MOCTYMATEIBHOIO TEMJIOBOIO IBUKECHUS €€ YaCTHIL.

TexHuueckne yCTPOMCTBA M TEXHOJNOIMYECKHME MPOLECCHI: TEPMOMETP,
OapomeTp, Moyly4yeHue HaHOMATEPUaJIOB.

Hemoncmpauyuu.

Mopenu 1BUKEHUS YaCTHUI] BEIIECTBA.



Mopenb OpOyHOBCKOT'O JABUKEHUS.

Buneopomnmk ¢ 3anuchio peasibHOro OPOYHOBCKOTO JBUKEHUSI.

HNuddy3us xuakocTei.

Mogens onbita lTepHa.

[IputsxeHne MONEKyII.

Monenu KpucTasInyecKux pemérox.

HabGnronenue u uccneqoBaHue M30IpOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yyeHune n30xopHOro Imporecca.

N3ydenne nzod6apHoOro npoiecca.

Tema 2. Tepmoounamuka. Tennoevie mawiunui.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHUX YCIOBUH ISt
TEPMOJMHAMHUYECKOW CHCTEMbl. BHemHne u BHyTpeHHHE Mapamerpsl. llapamerpsl
TEPMOAUHAMUYECKON CHUCTEMBI KaK CpEIHUE 3HAUEHHUS BEJIUYWH, OMHUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hawao  TepmoguHaMuku.  CaMONpOM3BOJbHAs  pelaKcauus
TEPMOANHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenb naeanpbHOro ra3a B TEpPMOAMHAMHUKE — CUCTEMA YPABHEHUN: YPABHEHUE
MenneneeBa—Knanelipona " BBIp@KEHHE JUII BHYTPEHHEHM DJHEPrUU. Y CIIOBHUSA
MPUMEHUMOCTH  3TOM  MOJENIM: HHU3Kasg KOHUEHTpPAlUWs YacTUL, BBICOKHE
TeMIeparypsl. BeipakeHue sl BHyTpEHHEH SHEPIHU OJJHOATOMHOI'O HJICAJIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHTapHas pabota B TepMoaMHaMHuKe. Beruucienue pa®oTel Mo rpaguky
npoiiecca Ha PV-auarpamme.

Temnonepenaya  kak  crmoco0 — U3MEHEHHMS]  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMUYECKOW  CHCTeMBl  0e3  coBepmieHus  paboTel.  KonBeknus,
TEIJIONPOBOAHOCTD, U3TTyUYCHHE.

KonmnuyectBo Ttemnorel.  Temnmo€MKoOCTh Tenma.  YaenpHass W MOJSpHAas
TEIUVIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiiepa. VYaenbHas TeEmwioTra CropaHus
ToruiMBa. Pacu€r koiMuecTBa TEIUIOTHI Tipu  Temionepenade. [lonarue 006
aauabaTHOM IIporiecce.

[lepBblii 3aKOH TEPMOJIUHAMUKHI. BHYTpeHHss 3HeprHsi. KoanyecTBO TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOJUHAMUUECKON CUCTEMBI.

Bropoii 3aK0H TepMOJIMHAMUKY [1JIsI PABHOBECHBIX MPOILIECCOB: Y€pe3 3aJlaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBbI MPOXOIUT €IUHCTBEHHAS
aguabaTta. AOCONIOTHAs TeMIeparypa.

Bropoil 3ak0OH TEpMOJWHAMUKH JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOMXKHO
nepeaaTh TEIJIOTY OT 0oJiee XOJOJHOro Tella K 0ojiee HarperoMy 0e3 KOMIEHCAlUU
(Knay3uyc). HeoOpaTumMocTh IpUpPOIHBIX MPOIECCOB.

[Tpuniune! aectBus TermnoBbix MamuH. KIT/I.

Maxkcumansraoe 3Hauenue KITJI. [ukm Kapno.



DKOJIOTMYECKHE ACHEKThl HCIIOJIb30BAaHUS TEIUIOBBIX JBUTaTenei. TersoBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPENBI.

TexHudueckre yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLIECCHI: XOJOIUIIBHUK,
KOHAUIMOHEp, MAM3EIbHBIA M KapOIOpaTOpHbIA [BUraTeiad, MapoBas TypOHHA,
MOJIyYEHHE CBEPXHHU3KUX TeMIepaTyp, VYTWIM3alUs «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIUIOBOIO0 HAcOCa, YTUIM3alMs OMOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

W3meHenune Temneparypsl IpU ainadaTUYECKOM PACIIUPEHUU.

Bo3znymHoe orauso.

CpaBHeHME yAENBHBIX TEINTOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEHN dHEpruu.

UccnenoBanue aqnabaTHOTO MpoIecca.

KoMmnbroTepHbIE MOJENHN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3mepenue yaenpHOU TEII0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoevie nepexoobwl.

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. Y aenbHas TEIIoTa
napooOpa3oBaHUsl.

HacelleHHble 1 HEHACKIIEHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD INTIOTHOCTH
W JIaBJICHUS HACBILIEHHOrO Mapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTb OT 00BEMA
HACBIIIEHHOTrO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JIABJICHUS B dKUJKOCTH.

Bnaxuocts Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTbD.

TBépnoe teno. Kpucrammmyeckue u aMopHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBieHne uW KpucTtalmu3anus. YJenbHas TEIUIOTa IJIAaBJICHUS.
CyOnumanus.

Hedopmammu TBEpAOro Tena. Pactskenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacumvpeHue XKUAKOCTEM W TBEPABIX Tel, O0BEMHOE WM JIMHEWHOE
pacmrpenue. AHrapMOHU3M TEIUIOBBIX KOJEOaHUM 4YacTHUIl BEIIECTBA KaK MPHUYMHA
TEIJIOBOr0 pacUIMpeHHUsl Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30BHIX MEPEX0IaxX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxHocTHOE HaTskeHHE. Ko3(D@UIIMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kanunnspueie sBneHus. /laBiaeHune moJ MCKPUBIEHHOM NOBEPXHOCTBIO JKHIKOCTH.
®opmydia Jlanmnaca.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IIPOLIECCHI: )KUAKUE KPUCTAIUIBL,
COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TernnoBoe pacimpeHue.

CBolicTBa HACHIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>KEHHOM J1aBJICHHUH.

N3Mepenune cuibl TOBEPXHOCTHOTO HATSKEHUS.



OMBITHI C MBUIBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanumisipasie saBieHUs.

Mopaenv HEHBIOTOHOBCKOMW JKHJIKOCTH.

CriocoObI u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunsr nepopmaruii.

Habmonenne mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne kod¢dunreHTa moBepXHOCTHOTO HATSKCHUS.

HccnenoBanne  3aBUCMMOCTM  jAe@opMalud  Pe3WHOBOro  obpasma  OT
MPUIIOKEHHON K HEMY CHJIBI.

Pasznen 4. JinekrpoauHaMuka.

Tema 1. dnexkmpuueckoe no.e.

Onektpuzauust Tedl W e€ NposBIEHUA. JJeKTpuueckuid 3apsa. JlBa Buga
ANEKTPUYECKUX  3apsA/ioB. [IpOBOMHUKH, JUAJIEKTPUKA U MOJYHPOBOHUKHU.
DNeMEeHTapHbBIN SEKTPUUECKUN 3apsij. 3aKOH COXPaHEHHUSI SJIEKTPUUECKOr0 3apsija.

B3anmoperiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KyioHa.

DnekTpuueckoe noise. Ero nericTBre Ha dJIEKTPUIECKNE 3apsibl.

Hampsoxk€anocts  anektpudeckoro  mons.  [IpoOubiit  3apsa.  Jlunuwm
HaIpsHKEHHOCTH JIEKTPUUECKOro noist. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHUHABHOCTh 3JIEKTPOCTATUYECKOr0 MoJig. Pa3HOCTh MNOTEHIMAJIOB U
HanpsbkeHue. [loTeHimanbHass »SHeprusi 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[Torennuman snekTpocTatndeckoro noiisi. CBsA3b HANPSHKEHHOCTH TOJISL M PAa3HOCTH
MOTEHIUAJIOB JUISl  DJIEKTPOCTATUYECKOrOo mojisa (Kak OJZHOPOJHOTO, TakK H
HEOIHOPOHOTO).

[IprHIMN CynIEpIIO3ULIUA IIEKTPUIECKUX TTOJIEN.

[Tone Ttoueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOW cdepnl. [lome
pPaBHOMEPHO 3apsbDKeHHoro mno oObéMy mapa. Ilome paBHOMEpHO 3apsyKEHHON
OCCKOHEUHON TIIOCKOCTH. KapTuHbl JHHUI HANpsHKEHHOCTH DJTHX MOJNEH U
AKBUIIOTEHIIUAJIbHBIX TTOBEPXHOCTEH.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apPSII0B.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM Toiie. Jluanekrpuyeckass NpOHUIIAEMOCTh
BEILIECTBA.

Konnencarop. DieKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHoe coeIMHEHUE KOHIEHCATOPOB. llocnemoBaTenbHOE coenuHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

JIBI>KEHME 3apsyKEHHOW YaCTHULIBI B OAHOPOJHOM AJIEKTPUYECKOM MOJIE.

TexHuueckne yCTpOMCTBA U TEXHOJOIMYECKUE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTpOCTaTHUeCKas  3aluTa, 3a3eMJICHHE DJIEKTPOnprOOpOB,
KOH/IeHcaTophl, reHeparop Bau ae ['paada.



Hemoncmpayuu.

Y CTpOUCTBO M IMTPUHIUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX IaPUKOB.

DIIEKTPUUYECKOE TOJIE JBYX 3apSKECHHBIX IUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOIHUKM B DJIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

YCTpONCTBO U IEMCTBUE KOHJIEHCATOPA ITIOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpPA OT IUIOLIAIHN TUIACTHH,
PacCTOSIHUSA MEXAY HUMH U JUBJICKTPUYECKON ITPOHULIAEMOCTH.

DHEPrus AMEKTPUUYECKOTrO MO 3apsSKEHHOTO KOHAEHCATOpA.

3apsiaKa U pa3psiika KOHJIEHCATopa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlit 31eKmMpuiecKuil mok.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcioBUs CylIECTBOBAHUSL IIOCTOSIHHOI'O JJIEKTPUYECKOrO TOKa. Mcrounukum
toka. Hanpsixkenue U u DJ1C E.

3akon OMa JJ1s1 ydacTKa ILemu.

DJIEKTPUUYECKOE COIMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTHUBIICHUS OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOMIAAY [OMNEPEYHOIO0 CEYEHHUs. Y IEIbHOE
CONPOTHBIICHUE BEUIECTBA.

[TocnmenoBarenpHOE, MapaIETbHOE, CMENIAHHOE COCIMHEHHE NPOBOIHUKOB.
Pacuér pa3BeTBnéHHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIHOCTh 3JIEKTPUYECKOr0 TOKA. TeroBas MOIIHOCTb, BBLAEISEMas Ha
pe3ucCTOopeE.

OJIC 1 BHYTpEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa 1Jisl TTOTHOU
(3aMKHYTOM) DdJEKTpUYECKOH TIienud. MOIIHOCTh HMCTOYHMKAa ToKa. KopoTkoe
3aMbIKaHUE.

KonpaeHncarop B nienu noCTOSIHHOrO TOKA.

TexHudyeckre YCTPONCTBA M TEXHOJOTMYECKHE TPOLIECCHI:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUHK BJIECKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JJIS1 PE3UCTOPA, JIAMITbI
HaKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTUBIIEHUS UWIAHAPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IJIOILA TN MTOMIEPEYHOI0 CEYECHHS U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA OT CONPOTHUBJICHUS MPHU MOCTOSHHOM
HaIpPSKEHUH.

[Ipsamoe u3mepenue 3/]C. KopoTkoe 3amMbpIKaHHE raJIbBAHUYECKOTO AJIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

CrniocoObl coeTuHEeHNUs UCTOYHUKOB ToKa, DJIC Gartapeii.



HccnenoBanne pa3HOCTH MOTEHLIHUAIOB MEXAY IMOJIOCAMU HUCTOYHHUKA TOKA OT
CWJIBI TOKA B LICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npaKmuKym.

HccnenoBanne CMEMIAaHHOTO COEAUHEHNS PE3UCTOPOB.

W3mepenne yaenbHOoro COnpoTUBIIEHUS IPOBOJHUKOB.

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

OneKkTpuueckas  MPOBOAMMOCTb  PA3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAsS
IIPOBOAUMOCTb TBEPABIX METAIIOB. 3aBUCHMOCTH COINPOTUBICHHUS METAIOB OT
TeMmriiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKNN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

ITonynpoBOaHUKHY. CobcTBeHHast " IIPUMECHAS IIPOBOAUMOCTD
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoa. [1oaynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B DJJIEKTPOJUTAX. JIECKTPOJIUTHUYECKAS JTHUCCOLMALIMS.
Onektponus. 3akonsl Papajnes s AIEKTPOIN3a.

DeKTpuuecKnid TOK B razax. CaMmoCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psl.
Paznuunble TUIIBI cCaMOCTOSTENBHOTO pa3pana. Momnnaus. [Lnazma.

TexHudyeckrue yCTpOWCTBA M MPAKTUYECKOE IPHUMEHEHUE: Ta30pa3psIHbIe
JaMIbl, AJIEKTPOHHO-IIy4YeBas TpyOKa, NOJYyHNPOBOAHUKOBBIE MPUOOPBI: IHOA,
TpaH3UCTOP, (HOTOANOJ, CBETOAUO/, T'alibBaHUKA, paUHUPOBAHWE MEJIH, BBIIJIABKA
AITIOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBHCHUMOCTb CONMPOTUBIICHUS] METAIIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHsl 1ekTponu3a Papanes.

HckpoBoli paspsa ¥ MPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOJIMMOCTH METAJNIOB U OJYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOJAUMOCTD AUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue amekTpoiusa.

Du3u4ecKnil MPaKTHKYM.

Crioco6bl n3MepeHus: (PU3MYECKUX BEIMYUH C UCTOJIb30BAaHUEM aHAJIOTOBBIX U
U(GPOBBIX H3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3MYECKUX BETUYMH.
OueHka rpaHul] NOrPEeUIHOCTEN.

[IpoBenenue KOCBEHHBIX U3MEPEHUM, HUCCIJIEJOBAaHUN 3aBUCUMOCTEH
bu3nyecKuX BETUYHH, TPOBEPKA MPEITOKEHHBIX TUIIOTES.

MexnpeaMeTHble CBSA3M.

N3yuenue kypca ¢puszuku yriyosi€HHoro yposHs B 10 kinacce ocymecTBiasieTcs ¢
Y4ETOM COJAEPIKATEINBHBIX MEXKIPEIMETHBIX CBA3EH € KypcaMHd MaTEMaTHKW,
OMOJI0TUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesrcnpeomemnple nonamus, CGA3AHHbBIE C UYUEHUEM MEMO0008 HAYYHO20
nO3HaHuA: SIBIICHWE, HAay4YHbIM (akT, runoresa, (usmyeckas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELIHOCTHA U3MEPEHHM, N3MEPUTENbHBIE TPUOOPHI, IIUPpPOBas 1ad0paTopusl.

Mamemamuka: penienne cucteMbl ypaBHeHuil. JIuneitnas pynkuus, napadoua,
runepOosia, ux rpaQuku U cBoilcTBa. TpuroHoMerpuueckue (QYHKIHUH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI
U UX NMPOEKLUU HA OCH KOOPJAHHAT, CII0)KEHUE BEKTOPOB.

Buonozuna: mexannueckoe ABIKEHUE B KUBOUM mpupoxe, auddysus, ocMmoc,
TEINIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeH Cpensl,
yTWIH3auusi OMOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM  «TEIUIOBOM» H
AJIEKTPOIHEPIUH, TTOBEPXHOCTHOE HATSHKEHUE M KANWUIPHBIE SIBJICHUS B IPHUPOJE,
AIEKTPUUYECKUE SIBJICHUS B AKUBOIM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJb
BELIECTBA, MOJISIpPHAs Macca, I0JyYEHHE HAaHOMAaTEpUalloB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, XKUAKOCTEH M Tra3oB, JKUJIKHE KPUCTAJIIbI, AJIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJEKTPOJIUTHYECKAs]  JUCCOLMALMs,  TalbBaHUKA,  DJIEKTPOHHAs
MUKPOCKOIHS.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUM C HCIIOJIB30BAHUEM MEXaHHU3MOB,
YY€T CYXOro M XKUAKOrO TPEHUS B TEXHHUKE, CTATUYECKHNE KOHCTPYKUUHU (KPOHIITEIH,
pemeéryaTble KOHCTPYKLIHH), HMCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B
TEXHUKE (TMPOCKOI, BOAOMET U APYTHUE), IBUTaTEIb BHYTPEHHETO CrOpaHusi, mapoBast
TypOuHA, OBITOBOM  XOJNOMWIbHHUK, KOHAMIIMOHEP, TEXHOJOTUU  MOJIy4YEHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YMHCJIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTHUH,
NIEKTpOCTAaTUYECKasl 3allMTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, Tra3opaspsiaHbIe
JaMIibl, MOJTYIPOBOAHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JjekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumopencTBre MOCTOSHHBIX MAarHUTOB U MTPOBOJHUKOB C TOKOM. MaruuTHoe
rosie. BeKTop MarHUTHOM UHAYKUWU. [IpMHIMI Cyneprno3uuuu MarHUTHBIX ITOJIEH.
JIMHMM MarHUTHOW UHYKLIHH.

MarnutHoe mojie MPOBOAHUKA C TOKOM (MPSMOr0 MPOBOJHMKA, KATYIIKUA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBieHUE U MOAYJIb. JIBHKEHHE 3apsKEHHOM YacTHULIBI B
OJTHOPOJHOM MAarHUTHOM nojie. Pabora cunel Jlopenua.

MarnautHoe nosne B Beuiectse. DeppoMarHeTuky, napa- U JHaMarHeTHKH.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: IPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIBTHUMETP, AJIEKTPOJBUTATEb
SIko0u, yCKOpHUTENH DJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.



Kaptuna nuHUN WHIYKIIMKM MAarHUTHOTO TOJIs TTIOJIOCOBOT'O M TTOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MarHuTOB.

KapTtuHa nuHU MarHuTHOM MHIYKIIUH OIS JJIMHHOTIO IPSIMOTO MPOBOJHUKA U
3aMKHYTOI'0 KOJIBIIEBOT'O MTPOBOJHUKA, KATYIIKUA C TOKOM.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIIa HA KOHBI AJIEKTPOJIUTA.

HaGnronenue nBMKeHHs MyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO AEHCTBUS SIEKTPOU3ZMEPUTEIHLHOIO MPUOOPAa MAarHUTOSIEKTPUIECKON
CUCTEMBI.

Tema 5. Inekmpomaznumnan uHOYKyus1.

SlBneHue  3IEKTPOMArHUTHOM WHAYKOUU. [IOTOK BekTOpa MarHUTHOM
uaaykuuu. OJC umHAaykuuu. 3aKoH JIIEKTPOMAarHUTHOM uWHAyKuuu @apajes.
BuxpeBoe anekrpuueckoe none. Toku Dyko.

O/JC uHayKUMK B IPOBOJIHUKE, ABUKYIIEMCS B OJJHOPOJJHOM MarHUTHOM MOJIE.

ITpaBuno Jlenua.

NunyktuBHocTh. KaTylllka WHIYKTUBHOCTH B II€NU IOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. JIC caMOMHIYKIIMH.

DHeprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHu4eckre yCTporucTBa U TEXHOJIOTUUECKHE MPOIECChl: MHAYKIIMOHHAS TIeYb,
COJICHOU/I, 3alllUTa OT JEKTPU3ALMU TEJ IPU ABMKEHUHU B MATHUTHOM I10JI€ 3EMITH.

Hemoncmpayuu.

HaOnronenue siBneHUst 3J1€KTPOMarHUTHON MHAYKIUU.

UccnenoBanne 3aBucumoct IJ[C HMHAYKIUMHM OT CKOPOCTH HW3MEHEHUS
MarHMTHOT'O MOTOKA.

IIpaBuiio Jlenna.

[Tanenne MaruuTa B aJllOMUHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHIYKIUH.

UccnenoBanne 3aBucumoct DJIC caMOMHIYKIIMM OT CKOPOCTHM H3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmMuKym.

HccnenoBanue sIBICHUA 3JIEKTPOMATHUTHON HHAYKIUU.

Paszpnen 5. Kosie6anusi u BOJIHBI.

Tema 1. Mexanuueckue Kojiedanus.

KonebarenpHuast cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonmnyeckue konebanusi. KuHemaTndeckoe W TUHAMHYECKOE OIHCaHHUE.
DHepreTuyecKkoe OIMCaHUE (3aKOH COXpaHEHUsT MEeXaHW4YeCcKoM sHepruu). BuiBoj
JTUHAMHUYECKOTO OMHUCAHUS TapMOHUYECKUX KOJICOAaHMM M3 UX SHEPreTUYECKOro u
KMHEMATUYECKOTO OMUCAHUS.

Ammumntyna u (daza konebaHui. CBs3b aMIUTUTYABl KOJIeOaHUN HMCXOTHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJIeOaHHM €€ CKOPOCTH B YCKOPEHMUSI.



Ilepuon u wuactora konebanuid. Ilepuon manbix CBOOOJHBIX KOJIeOAHUMN
MaTeMaTU4eCKoro MasTHHKa. Ilepuom CcBOOOMHBIX KOJI€OAHUN TMPY>KHUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarommx kosieOaHuAX. BbIHyXJeHHble KojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BrusHue 3aryxaHuss Ha BHJI PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHu4ecKne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: METPOHOM, 4Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpauuu.

3amuch K0JIe0aTeNbHOTO JIBHKECHHUS.

Halnronenne He3aBUCMMOCTH TepHoAa MajiblX KoJIeOaHW Tpy3a Ha HUTH OT
aAMILTUTY/IbI.

UccnenoBanne 3aTyxaromux KojieOaHUW M 3aBHCHMMOCTU MEPHOJia CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIIEHUS.

UccnenoBanne KojebaHWil Trpy3a Ha MACCUBHOW TIPYXHHE C  IEJIBIO
(bopMHpOBaHUs MPEACTABICHUN 00 UACaTbHOM MOJIETN NPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMs SHEPTUU NPU KOJIEOaHUSAX rpy3a Ha MPYKUHE.

HccnenoBanne BbIHYKICHHBIX KOJIEOAHUH.

HaOnronenue pesonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomeol, npaKmuKym.

N3mepenne mnepuoaa CBOOOAHBIX KOJIEOAHMM HUTIHOTO W NIPY>KUHHOTO
MasITHUKOB.

Tema 2. dnekmpomazHumHnbsle KOAEOAHUAL.

Konebarenbubiit  koHTyp. CBOOOJHBIE JJIEKTPOMArHUTHbIE KOJIeOaHUS B
ujearbHOM KosebarenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMITTUTY B 3apsiia
KOHJEHCATOopa C aMIUIUTYJ0M CUJIbI TOKA B KOJIEOATEIHbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B HI€ATHHOM KOJIeOaTeTbHOM KOHTYDE.

3aTyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMUs. BriHyX€HHBIE
AJIIEKTPOMAarHUTHBIE KOJIeOaHusl.

IlepeMenHblii  TOK. MOIIHOCTP NEPEMEHHOIO0 TOKA. AMIUIMTYJITHOE U
JCHCTBYIOIIEE 3HAYEHUE CHJIblI TOKAa M HANPSXKEHUA MpU  Pa3IMyHOU (opme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHM.

CunycouganbHbli TEPEMEHHBIA TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B II€NM CUHYCOMJAIBHOIO IIEPEMEHHOTO TOKA. PE30HAaHC TOKOB.
Pe3onaHC HanpsKeHUM.

Wneanbubiii  Tpancpopmarop. IlpousBoacTBo, mnepemaya U mnorpedlieHue
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKUM TpH MPOU3BOACTBE 3yeKTpodHeprun. Kymberypa
WCIIOJIb30BaHUS JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuueckne YCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHL: JIEKTPUUECKUUN
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, TUHUU AJIEKTpONepeaay.

Hemoncmpauyuu.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.



3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJEOAHUI OT MHAYKTMBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHUIH.

['enepaTop He3aTyxaroLWUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIeKTpOMarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTyka HHIYKTUBHOCTH U KOHJEHCATOP B LIETIA TEPEMEHHOI0 TOKA.

Pe3onanc mnpu mocnegoBaTEIbHOM — COCIMHEHHWU  PE3UCTOpa, KaTYIIKU
MHJIYKTUBHOCTH U KOHJIEHCATOpA.

VY CTpoHCTBO U MPUHIIUI IEUCTBHS TpaHchopmaTopa.

Monens TMHUM 3JIEKTpOTepeayn.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE BOJIHBL.

MexaHrnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. [lonepeuHbie u
NpPOJOJIbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJH: OTPAKEHHE, NPETOMIICHHE, WHTEpPEpeHIHs U
nudpakius.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJOBHUS M3JIYyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMATrHUTHOW BOJIHE.

CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPETOMIICHHE, MOJIsIpU3aus,
uHTepPepeHus u Tudpakius.

[Ilkana >MeKTPOMArHUTHBIX BOJH. [IpuMeHeHUEe 3JIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOMCTBA W MPAKTHUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IUarHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE NONEPEYHBIX U MPOOJIbHBIX BOJIH.

Kone6mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JIJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUM.

HabGnronenue orpaxeHus U NPeIoMIIEHUS MEXaHUYECKUX BOJIH.

Ha6nronenune natepdepennnu u qudpakiiny MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

Halnronenne cBsi3u TPOMKOCTHM 3BYKa U BBICOTBI TOHAa C aMIUIUTYAOW U
4acTOTOMN KOJIEOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, MPETOMIIEHUE,
noJispu3anus, 1udpakius, uaTepPepeHIus.

Oo6nHapyxeHue nHGPaKpacHOTO U YIAbTPAPUOIECTOBOTO U3TyUCHUN.

Tema 4. Onmuka.



[IpssMONMHEHHOE paclpOCTpaHEHHWE CBETAa B OAHOPOAHOM cpene. Jlyu cBera.
To4euHbI HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue uzoOpaxeHUN B
iockoM 3epkane. Cepuueckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOMIOTHBINA TOKa3aTelb
npenomMieHus. OTHOCUTENbHBIA TMOKa3aTenb npenoMiieHus. [[oCTOSHCTBO 4acTOThI
CBETa U COOTHOIIEHHUE JIJIMH BOJIH NIPU NEPEXOJE MOHOXPOMATUYECKOIO CBETA UEPE3
TPAaHUILy pa3zelia IByX ONTUYECKUX CPEI.

Xop nydeii B nmpusme. Jucnepcus cBera. CioxkHbli coctaB 0enoro cBera. L[Ber.

ITonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yrosl IOJIHOIO BHYTPEHHETO
OTpaKEHUS.

Cobwuparomue u pacceuBaromue JUH3bI. ToHKast muH3a. DOKYCHOE PACCTOSTHUE
M ONTHYECKas CHUjia TOHKOW JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOM
chepryeckoil IMH3BI OT €€ TEOMETPUU U OTHOCUTEIHHOTO MOKA3aTeNs MPEIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJTMYECHUE, JABAEMOE JIMH30M.

Xox nyda, MPOLIECAIIErO JWUH3Y MOJ IPOM3BOJIBHBIM YIJIOM K €€ TIJIAaBHOU
ontudyeckod ocu. IlocTpoenne wu300pakeHU! TOYKM M OTpe3Ka MpsSAMOM B
coOMparolMX U PaCCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Paspemaromasi cocoOHocTh. [a3 kak onTuyeckas
cUCTEMA.

IIpenenbl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas ontuka. MaTepdepennms cBera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOJIIOICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JABYX
KOI€pPEHTHBIX UCTOUYHUKOB. [IprMephl KilacCuUeCKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxnusa ceera. JudpakunonHas pemeérka. Y cioBue HaOMIOICHNS TIaBHBIX
MaKCMMyMOB TpH TaJeHUM MOHOXPOMATHYECKOTrO CBeTa Ha JIU(PPAKIIMOHHYIO
pPELIETKY.

[Tonspuzauus ceera.

TexHudyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOLECCHI: OYKH, JIyIa,
NepucKon, QoroarnmnapaT, MHKPOCKOI, MPOEKIMOHHBIM anmapar, MTPOCBETICHUE
ONTUKH, BOJIOKOHHASI ONTHKA, TU(DPaAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUS CBETA.

HccnenoBanne npenoMieHus CBETA.

HaGnronenne moaHOro BHyTpEeHHET0 oTpaskeHusi. Mozennb CBEeTOBOIA.

HccnenoBanne Xoa CBETOBBIX ITYYKOB YEpE3 IUIOCKONAPAUIEIbHYIO IIJIACTUHY
U [IPU3MY.

WccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIA.

Habmronenne naTepdepeHInm cBeTa.

Habmronenre NBETOB TOHKUX TUIEHOK.

Hab6nronenune nudpakiuu ceera.

N3yuenne nudppakiimOHHON perIéTKY.



HaGnronenune nudpakiuoHHOTO CIIEKTpa.

Habmronenne nucnepcuu cBera.

HaGnronenue nonsipusanyu cBera.

[IpuMeHeHuE MONSIPOUIOB JJIsl U3YUEHUSI MEXAaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3Mmepenne nokazaresns NpeaoMIEHUs CTEKIIA.

N3mepenune poKycHOro pacCTOSIHUS JIMH3.

Ha6nronenune nudpakimu, nHTepdEpeHIInN U MOJIIpU3alliu CBETA.

Habmronenue aucnepcum.

N3mepenune 1irHbI CBETOBOM BOJIHBI.

Pa3zpnes 6. OcHOBBI crieHAJIBbHON TEOPUH OTHOCUTEIbHOCTH.

I'pannubl TPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTynaTel cnenuaibHOU
TEOPUU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeoOpazoBanus Jlopenna. ¥Ycnosue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH H
COKpalIEHUE JJIUHBI.

DOHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C 3HEPrUEd M UMITYJIbCOM PENSTUBUCTCKOW YaCTHUIbI. JHEPIUs
MTOKOS.

TexHuueckre yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: CIIYTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIH 3apsXKEHHBIX YACTHIL.

Y4eHndecKuit IKCIIepUMEHT, JIA00paTOPHBIEC PAOOTHI, MPAKTUKYM.

Omnpenenenue UMITYJIbCa U SHEPTHH PENSATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3aPsKEHHBIX YaCTHUIl B MATHUTHOM T0JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-6011060ii oyanusm.

PaBHOBecHOE TemIOBOE W3MydyeHUE (M3NMydyeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cMmemenns Buna. I'unoresa [1naHka o KBaHTax.

@DoTOHBI. DHEPrUsd U UMITYJIbC (OTOHA.

doroadpdexr. Onbitel A. I'. CronmeroBa. 3akonbl dotodddekra. YpaBHeHUE
OiaimreitHa aist porodrddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBera (B 4aCTHOCTH, JIaBJICHHWE CBETa Ha aOCOJIOTHO TOTJIOMIAOIYIO
1 a0COIOTHO OTpaxkaronlyro nosepxHocts). OnbiTel [1. H. JleOenena.

BonHoBble cBolicTBa yactul. Bonubel ne bpounsa. liimaa BonHbl ne bpounsa u
pa3Mepnl 00JaCTH JIOKAIM3alMU JIBIKYIIEHCS yacTuiel. KopmyckynsipHO-BOTHOBOM
nyanusM. Jludpakius 3JeKTpOHOB Ha KpUCTaJlIaXx.

Cnemuduka w3MepeHuii B MHKpoMmupe. COOTHOIICHUS HEONPeASIEHHOCTEH
I'eitzenOepra.

TexHudyeckre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOIECChl: CHEKTPOMETP,
dbotosnemeHT, (OTOAATUMK, TYHHEIbHBIH MHKPOCKON, COJIHEUHas OaTapes,
CBETOAUO/.

Hemoncmpauyuu.

dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.



UccnenoBanue 3akoHOB BHeHIHEro Gporoaddekra.

HUccnenoBanne  3aBUCMMOCTHM  CONPOTHUBICHUS  MOJYIIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Cseronuon.

Conneunas Oatapes.

Tema 2. Dusuka amoma.

OnpITBl MO HCCIENOBAaHUIO CTpOeHUs artoma. llnaHerapHas Monens aroma
Pezepdopna.

[Toctynatel bopa. M3nydenue u nornomnieHue GOTOHOB MPU NEPEXOE aTOMa C
OJIHOT'O YPOBHsI DHEPTUU HA IPYTrOM.

Bunsl ciektpoB. CHEKTp ypOBHEN S3HEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BRIHYKJIEHHOE U31ydeHHe cBera. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGnronenmne MMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUYNKA HOHU3UPYIOIIUX YACTHULI.

Onpenenenue JUIMHBIL BOJIHBI JTa36PHOT0 U31yYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue nuHeN4aToro crnekTpa.

Tema 3. Duzuka amomHo20 A0pa u INEMEHMAPHBIX YACMULY,.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsig sapa. MaccoBoe
qucio sapa. M3oromsl.

PannoaktuBHOCTh. AJjb(a-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-usinydeHue.

3aKOH paJAUMOAaKTUBHOIO pacnajga. PaavoakTHBHBIE HW30TONBI B MNPHUPOJIE.
CBoliCTBa MOHU3UPYIOUIETO HW3JIYy4YeHUsA. BiusHHE paJlOaKTUBHOCTH Ha YKUBbBIC
opranu3Msl. EcrectBenHbld (poH uznydenus. JJozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. [ledekt maccsl spa.

Snepubie peakuuu. Jlenenue u cunres sauep. SAaepuesie peaktopsl. [Ipodnemsl
YOPaBJIsIEMOro TEPMOSIIEPHOTO CUHTE3a. JKOJIOTMYECKHUE aCIIEKThI PA3BUTHUSA SIICPHON
SHEPIEeTUKH.

MeToibl perucTpanum U UCCIEI0BAHNS AJIEMEHTAPHBIX YACTHIL.

dOyHIaMEHTaJbHbIE  B3aUMOJAECUCTBUA. bapvoOHBI, ME30HBI W  JICHNTOHBL.
IIpencraBnenne o CtanpaptHoi Moaenu. KBapk-TiitooOHHAs MOAENb aPOHOB.

O®uzuka 3a npenenamu CraHgapTHOM Mozenu. TEéMHas maTepus U TEMHAs
SHEPTHUSL.

EnunctBo huznueckoit kapTUHBI MUpa.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, TEPMOSIEPHBIN peakTop, aToMHasi 60M0a, MarHUTHO-
pe30oHaHCHas ToMorpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.



HccnenoBanue TpEKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3UKH.

Otansl pa3BUTHS aCTpOHOMMHM. lIpukiiamHOE€ M MHUPOBO33PEHUECKOE 3HAYEHUE
actpoHoMuH. [IpUMEHMMOCTHP 3aKOHOB (U3MKK [JIi OOBSCHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Meroasl  acTpoHOMUYECKUX ucciegoBaHuil. COBpPEMEHHbIE ONTHYECKHUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EepHast aCTPOHOMHUSI.

Bun 3B&3gnoro Heba. Co3Be3qusi, sSpKuUe 3BE3NbI, IJIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comnune. ConmHeuHasi akTUBHOCTh. McTounuk aHeprun CoJiHIa U 3BE3.

3BE311bl, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlMarpamMma «CHEKTpajbHbINA Kilacc —
CBETHUMOCTB». 3BE3NBI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBHCUMOCTb «Macca —
CBETUMOCTB» JIJI 3BE3]1 [JIABHOM IOCIIEI0BATEILHOCTH. BHYTpeHHEE CTpOEHUE 3BE3 .
CoBpeMEHHBIE NPEACTABIEHUS O MPOUCXOXKACHUM W 3Bomrouuu CoyiHIA U 3BE3N.
DTanbl )KU3HU 3BE3]I.

Muneunslii Ilyte — nHama ['amaktuka. Ilonoxkenume u aBwxkenue ConHia B
lNamaktuke. Tunel ranmaktuk. PanguoramakTuky m KBasapel. UEpHBIE OBIPHI B sApax
raJjaKTHUK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa0606ma. Pazberanue raaakTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnnlie nmpobiieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

Habmronenust 3BE31HOrO HeOa HEBOOPY)KEHHBIM TJIa30M C HCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONIPEACICHUS TOJIOXKEHUSI HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE C03Be3/1s1 CEBEPHOIO MOTYLIAPHS U IPKUE 3BE3BI.

DuU3HYeCKNl MPAKTUKYM.

CriocoOb1 n3mepenust GU3NUECKUX BEJIMYMH C MCTOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX H3MEPUTENBHBIX MNPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCHUTEIIbHBIC TOTPEIIHOCTH M3MEPEHUN (PU3MUECKUX BEITUYHH.
OueHka rpaHul] NOrPEUIHOCTEN.

IIpoBeneHnEe  KOCBEHHBIX  W3MEPEHUM,  MCCIENOBAHUM  3aBHCUMOCTEN
(bu3HUEeCKUX BETUYUH, IPOBEPKA MPEIOKEHHBIX TUIIOTE3

Oo6o0maroiee NnoBTOPEHNE.

OO06o011eHrEe W cUcTEMaTh3alus COAEpPKaHUS pasjesioB Kypca «MexaHukay,
«MonekynspHas (u3MKa U TEPMOAUHAMUKA», «JNeKTpoauHaMukay, «Konebanus u
BOJIHBIY», «OCHOBBI CHENUAIBHON TEOPUH OTHOCUTEIBbHOCTUY, «KBaHTOBas (pu3nkay,
«DJIEMEHTBI ACTPOHOMUU U aCTPODUIUKI.

Ponb pu3uku 1 aCTpOHOMHUM B IKOHOMHUYECKOM, TEXHOJIOTMYECKOU, COI[UAIbHON
U 3TUYECKOU cdepax AeSITEIBPHOCTU YeJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMUH
B COBPEMEHHOW  HAy4YHOW  KapTHHE  MHpaA, 3HAYECHUE  OINHUCATEIBHOM,



CUCTEMATU3UPYIONIEH, O0OBICHUTEIBLHON M MPOrHOCTHUECKOW (PYyHKUUN (Pu3ndeckomn
TEOpUH, Poih GU3NUECKOU Teopur B (POPMUPOBAHHUH MPEACTABICHUN O (HU3UIECKOM
KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILEM pALYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢puzuku yriyosi€HHoro yposHs B 11 knacce ocyuiecTBisieTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTEMaTHKH,
OMOJIOrMH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie nonamus, C6A3aHHbIE C U3YHCHUEM MEMO0006 HAYYHO20
no3nanua: sBICHUE, HAay4YHbIH (akT, Trumore3a, (pusnueckas BEIMYMHA, 3aKOH,
Teopus, HaOJIOJEeHUEe, OKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPELIHOCTHA U3MEPEHUM, N3MEPUTENbHBIE TPUOOPHI, IIUPpOBas 1a00paToOpusl.

Mamemamuka: pelmwieHHWE CUCTEMBl YpPaBHEHUH. TpPUTrOHOMETPUYECKUE
(yHKUMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpbI M MX INPOEKIMH HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB.
[IpousBoanble 3yeMeHTapHbIX (yHKIMA. [lpu3Haku 1ON0OMS TPEYTrOJIbHUKOB,
oIpeneseHue IIOaan MIOCKUX GUryp u oobéma Ter.

Buonocua: »>nextpuueckue sBIECHUS B JKMBOM IIpUpOJE, KoseOaTenbHbIE
IBIWKEHHUS B JKUBOW IIPUPOAE, DOKOJOTMYECKHE PHUCKM IIPU IPOU3BOJCTBE
DJIEKTPOOHEPIUM,  JJEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAloIEW  Cpensl,
yJIBTPa3BYKOBasl TUarHOCTUKA B MEJIULIUHE, ONITUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHME aTOMOB M MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIIETKH, CIEKTPaJIbHbIN aHaIH3.

T'eocpagpua: MarauTHBIE TIONIOCA 3EMIIH, 3aJI€KM MAarHUTHBIX pya, GOTOChEMKA
3eMHOU MTOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX  MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENb SKOOW, TeHepaTop IMEPEMEHHOI0 TOKa, WHAYKLHOHHAS I€Yb,
JIMHUM DIIEKTPOIIepeay, JJICKTPOABUIaTENb, PAanap, pPaguoONpUEMHUK, TEIEBU30D,
anteHHa, TenepoH, CBY-meub, ynbTpa3ByKkOBas JMATHOCTUKA B TEXHHUKE,
NPOEKLMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasl OaTtapes, CIIyTHHUKOBBIE
MIPUEMHHUKH, SJIEPHAsI SHEPIETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHUsI yueOHOro npeaMera «dusuka» JOMKHbBI
OTpakaTb TOTOBHOCTb W  CIIOCOOHOCTh  OOy4aroUIuxcs PyKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX
OpUEHTAllMi,  MO3UTHUBHBIX  BHYTPEHHUX  YyOeXJAEHUIl, = COOTBETCTBYIOIIMX
TPaJIMIMOHHBIM LEHHOCTSM POCCHUMCKOro OOIIEeCTBa, pacHIMpEHHE KU3HEHHOI'O
ONbITa WU OIbITA JEATEIIBHOCTH B IPOLECCE PEaTu3alii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEILHOW EATEIBHOCTH, B TOM YHCJIE B YACTH:



rPaXKIAHCKOr0 BOCIIUTAHUS:

e Cc(hOPMUPOBAHHOCTH T'PAXKAAHCKON MO3MIMU O0YYAIOUIErocsi KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIEeCTBa;

e IMpPUHATUE TPAJAMLHMOHHBIX OOIIEYETOBEYECKUX TI'YMAHHUCTUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO NIESTEIbHOCTh B MHTEpPECAX TPa’KIaHCKOIO
o0OuiecTBa, y4yacTBOBaTb B  CaMmMOylpaBiI€HMM B  00pa3oBaTEbHON
OpraHu3aluy;

e YMEHHUE B3aUMOJIECTBOBATH C COLMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU
¢ UX PYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(opmMupoBaHHOCTH POCCHICKOU IpaXX1aHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA,

e [IEHHOCTHOE OTHOILIEHHWE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e Cc(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

e CIOCOOHOCTh OLIEHMBATh CUTYAllMI0O W MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHCJIE B JIEATEIBLHOCTH YUEHOI0;

e OCO3HaHHUE JINYHOT'O BKJIAJIa B TOCTPOEHUE YCTOMUUBOTO OyayIIero.

3CTEeTHYECKOr0 BOCIIUTAHUS:

e 3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIKOYas 3CTETUKY HAYYHOI O TBOPUYECTBA,
npucymiero GU3NIecKoil Hayke.

TPYA0BOI0 BOCIIUTAHUS:

e WUHTEpEC K pa3iuyHbiM cdepaM NpodhecCHOHATBHONW NEATEeIbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymied npodeccud M peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE
IUIaHbI,

e TOTOBHOCTBH M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3MKK HA TPOTSHKEHUU BCEU KU3HU.

IKOJIOTHYeCKOr0 BOCIIUTAHHUSA:

e C(hOPMUPOBAHHOCTH 3SKOJOTMYECKOW KYJIBTYpPbI, OCO3HAHHE TIJ00aTBHOIO
XapakTepa dKOJIOrM4ecKUX Mpodiiem;

e IUIAHUPOBAHUE W OCYILIECTBJICHUE JIEMCTBUW B OKPYXKAKOILIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO PA3BUTHS YEITOBEUECTBA;

e pACIIMPEHHE OIbITa JEATEIBHOCTH HKOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN N0 (PU3UKE.

HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e Cc(hOPpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS PU3NUECKON HAYKH;



OCO3HAHUE IIEHHOCTHM HAYyYHOW JEATEIbHOCTHU, TOTOBHOCTH B MPOIECCE
U3Y4CHHUS (PU3UKH OCYIIECTBIATh MPOCKTHYIO M HCCIEI0BATEIbCKYIO
JNEATENbHOCTh UHAUBUAYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
Ba3oBble Jijornueckue J1elcTBUA:

CaMOCTOSATETLHO  (OPMYIUPOBATH W aKTyaJu3UpoOBaTh  Mpobiiemy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENNU ACATEIbHOCTH, 3a1aBaTh IIapaMeTpbl W KPUTEPHUH HUX
JOCTHKECHUS,

BBIABJISAITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHMS B  PACCMATPUBAEMBIX
(bU3HIECKNX SBIICHUSX;

pa3pabaThiBaTh IUIAH peUIEHUs] MPOOJIEeMbl ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb, OLICHUBATH COOTBETCTBUE
pPE3yJbTATOB LIENIAM, OLICHUBATh PUCKU MTOCIEACTBUN JEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJIHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBnie ucciienoBarejbcKkye AeCTBUSA .

BJIAJCTh HAYYHOH TEPMHUHOJOTHEH, KITIOYCBBIMH TOHITHSIMH W METOJaMHU
(du3nvecKoil HayKu;

BJIaJICTh HABBIKAMH yU4E€OHO-MCCIICIOBATEIBCKON M TIPOSKTHOW JICSITCIIbHOCTH
B o0OsacTv (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pelIeHus 3a71ad (PU3NYECKOro COoJepKaHUs, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BUJAMHU JIEATETLHOCTH II0 TIOJYYEHUIO HOBOT'O 3HAHUSA, €ro
MHTEpIpeTalny, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IWYHBIX YIEOHBIX
CUTyalMsiX, B TOM YHCJIC TPU CO3JAAHUM YYEOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISIBISITh TIPHUYMHHO-CIICJICTBCHHBIC CBS3M M aKTYaJIW3UpPOBATh 3ajady,
BBIJIBUTATH TUTIOTE3Y €€ perIeHus, HAaXOAUTh apTyMEHTHI JJIs TOKa3aTeNbCTBA
CBOWX yTBEP)KIICHUH, 3aaBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;
aQHAIM3UPOBATh TIONYYCHHBIE B XOJE PpEIICHUS 3aJaud Pe3yIbTaThl,
KPUTHUYECKUA OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (QopMyIHpoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
JESITeTIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBAThH TPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYI0 0O0JIacTh
KU3HECATCITLHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;



BbIJIBUT'aTh HOBBIC UJICH, IPCAJIaraTb OpUTrnHAJIbHBIC ITIOAXOAbI U PCILICHUS
CTaBHUTDb HpO6HeMBI " 3a1a49M, JOITYCKAOIUEC AJIbTCPHATUBHBLIC PCILICHUS.

Pab6ora ¢ undopmaunmueii:

BJIAJCTh HABBIKAMH TONYYCHHUS WHPOpMAIUA (PU3HUECKOTO CONECpPKaHUS W3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIIATH IMOUCK, aHAJIHU3,
CUCTEMATHU3AIMI0 W HMHTEPIpETANni0 WHGOPMAIMU Pa3IUYHBIX BHUIOB W
dbopM mpeACcTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh UH(OPMAIINK;

UCIIONIb30BaTh  CpencTBa  WHGOPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEIICHWH  KOTHUTHUBHBIX,  KOMMYHHKAaTHUBHBIX U
OpraHMU3AIllMOHHBIX 3aJad C COONIoJIeHHeM TpeOOBaHUM JPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepeKeHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€301acHOCTH;

co37aBaTh TEKCThl (PU3UUECKOrO COAEPKAHUSA B PA3NMUHBIX (hopmaTax C
y4€TOM Ha3HAYeHUS WHPOPMAlMM U I1IEJIEBOW ayJUTOpPUH, BBIOUpas
ONTUMAJIBLHYIO POPMY MPEICTABICHUS U BU3yIU3aINU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JelCTBUA:

OCYHIECTBJSATh OOIllEHHME Ha ypokKax (U3MKK W BO BHE-YPOUHOH
NEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallMi ©  CMsT4aTh
KOH(JITUKTHI;

Pa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3PEHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTh U UCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHOW M WHIWBUIYalbHOU
paboTHI;

BBHIOMpAaTh TEMATHKY UM METOJbl COBMECTHBIX JEHCTBHU C y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJJIEKTUBA;

IIPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHUu30BBIBATh U
KOOPAMHHUPOBATH JACUCTBUSA MO €€ JOCTUKEHUIO: COCTABIATH IUIAH JECUCTBUM,
pacnpenesnsTh poiu ¢ Y4ETOM MHEHHM YYaCTHUKOB, OOCYX/IaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOETO BKJIAJAa M KAXKJOIO YYACTHHKA KOMAaHIbl B
001Ul pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLECHHMBATh HJIEHM C IIO3ULIHAH HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSBIISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbBIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIIATH MO3HABATENIbHYIO JIE€ATEIbHOCTh B 00JacTU
(GU3MKU U aCTPOHOMMH, BBISBISATH MPOOJIEMbI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ1a4H;



e CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEHICHUS PACUETHBIX M KAaYECTBEHHBIX
3a/la4, TUJIaH BBIMOJTHEHHS] MPAaKTHUYECKONH padOThl ¢ Y4ETOM HMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUH;

e J1aBaTh OLEHKY HOBBIM CHTYallUsIM;

e pacIIUPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHUIA;

e Jl€NaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTUpPOBaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILCHUE;

e OIICHMBATH NMPUOOPETEHHBIN OIBIT;

e CIocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIHMH B 00J1acTU
(Gu3MKU, TOCTOSHHO TOBBIIMIATH CBOW 00pa30BaTEIbHBI W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

e JIaBaTh OIICHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBHI B JCSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

e BJAJETh HaBbIKAMHM  I[I03HABaTEJIbHOM  pediexkcun Kak  OCO3HAHHUA
COBEPIIAEMBIX JEHCTBUH W MBICIUTENIbHBIX IMPOLIECCOB, UX PE3YyIbTAaTOB U
OCHOBaHUIA;

e HCIOJIB30BATh MPUEMBI pedIeKCUH IJisl OLIEHKU CUTYyalluu, BHIOOpa BEPHOTO
pELIeHMUS;

e yMETh OIICHMBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHI)KEHHUIO;

e TMPUHUMATh MOTHUBBI M apPrYMEHTHI JPyruX TMPH aHaJu3e pPe3yJIbTaToB
NEeSITENbHOCTH;

e IPUHUMATh ce0sl, HOHUMAsI CBOM HEIOCTAaTKU U JOCTOMHCTBA;

e TMPUHUMATh MOTHUBBI M aPrYMEHTHI JIPYyruX IMPH aHaJu3e pPe3yJbTaToB
NEeSITENbHOCTH;

e IPU3HABaTh CBOE MMPABO U MPABO APYIUX HA OMIMOKH.

B mnponecce gocTuKeHUS JUYHOCTHBIX PE3YJbTATOB OCBOEHUS IMPOTPAMMBI IO
duzuke N9 YpoBHS cpeaHero oOumero oOpa3oBaHMsi Y 00y4aromuxcs

COBEPIICHCTBYETCS HIMOIIMOHAJIbHBIN WUHTEJIEKT, Ipe/IoJIaralomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHUA, BKJTFOYAOIIIETO CIIOCOOHOCTH MOHUMATh cBOE

SMOLIMOHAJIBHOE COCTOSIHWE, BUJAETHh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOMU
AMOIIMOHAIILHOM c(epbl, OBITh YBEPEHHBIM B ce0€;

e CaMOpETyJIMPOBAHHUSA, BKJIOYAOIIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIOCOOHOCTh aJalTHUPOBATHCA K
SMOIIMOHAJIBHBIM H3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOLIEH CTpPEMJIEHHUE K JOCTHKEHUIO LIeJU U
yCHexy, ONTUMHU3M, WHULMATUBHOCTb, YMEHHUE JI€HCTBOBATh, UCXOIA W3
CBOHMX BO3MOKHOCTEH;



AMITaTHH, BKJIFOYAIOIIECH CIIOCOOHOCTh MOHUMATh SMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYWUTHIBATH €ro TPH OCYIIECTBICHUHU OOIIECHHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMATIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTpaMBaTh
OTHOIIEHUSI C JPYTUMHU JIOJbMHU, 3a00TUTHCSA, TMPOSIBISITH HWHTEpEC H
paspeniatb KOH(IUKTHI.

I[TPEJMETHBIE PE3YJIBTATBI

K xonity obyuenust B 10 knacce npenMeTHbIE pe3ybTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

NOHMMAaTh  POJb  (PU3UKM B  DKOHOMHYECKOH,  TEXHOJIOTUYECKOM,
AKOJIOTHYECKOM, COIMATBHON U dTUYECKON cdepax MesTeTbHOCTH YeI0BEKa,
pOJib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, 3HAUCHUE
OIHCATENbHOM, CUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKOM
byHKIMNA (U3MYECKOM TEOpUM — MEXAHHWKH, MOJEKYISpHOW (GU3UKU U
TEPMOJMHAMUKH,  poOJib  (pU3MUecKOll  Teopud B  (POPMUPOBAHUU
npe/iCTaBlIeHUN 0 GU3NUECKON KapTUHE MUPA;

pasznuyaTh YCIOBUS NPUMEHUMOCTH MOJENEeH (PU3NYECKUX Tell U MPOLIECCOB
(sSBJICHMI): WHEpIHAIbHAS CUCTeMa OTcuéra, abCONIOTHO TBEPAOE TEIo,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JABHKEHHUE, CBOOOJIHOE TMaJeHuE,
abconoTHO yripyrast nedopmaiiusi, aOCOJIIOTHO YIPYroe U aOCOJIIOTHO
HEYNpyroe CTOJIKHOBEHHs, MOJENM Tra3za, >KUIKOCTH M  TBEPIAOrO
(KpUCTAJLTMYECKOT0) TeNa, UACATbHBIM ra3, TOYEUHBIM 3apsl, OTHOPOIHOE
AIEKTPUYECKOE T10JIE;

paznuyaTh ycioBHS (CpaHHIlbl, OO0JAcCTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, MOHMMATh BCEOOIIMK XapakTep (yHAAMEHTAIbHBIX 3aKOHOB M
OrPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMYECKHE TPOLECCHl U  SBJICHHUS,
UCIIOJIb3Yysl OCHOBHBIE IOJOKEHHS U 3aKOHbl MEXAHHKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBMXKEHHs, (OpPMyJIbl KUHEMAaTUKH PaBHOYCKOPEHHOTO
IBIKEHUS, NpeoOpa3oBaHus [amuies I CKOPOCTH M IEpeMELIeHus,
3aKOoHbl HBbIOTOHA, IPUHIIMI OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbI COXPAaHEHUS! UMITYJIbCa U MEXAHUYECKOW SHEPIUH, CBA3b
padOThI CHIIBI C U3BMEHEHUEM MEXAHUYECKOW 3HEPIuH, YCIOBHUS PABHOBECHUS
TBEPAOrO0 TeJa), MPU 3TOM UCIOJH30BAaTh MATEMATHUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeobpa3oBanuii ['amues;, BTOpOro u TpeThero 3akoHoB HproTOHA, 3aKOHOB
COXpaHEHUsI UMITyJIbca M MEXaHMYECKOW HHEPIruH, 3aKOHAa BCEMHUPHOTO
TATOTEHHUS;

aQHAIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOILIECCHl M SBJICHMS, HCIONb3YS
ocHoBHble TmonokeHUuss MKT u  3akoHbl MOJIEKYJISIpHOH (QU3UKUA U
TEPMOJAMHAMUKHN  (CBSI3b  JABJCHMS MJEAIbHOIO Tra3a CcoO CpeJHei



KMHETUYECKOW DHEPrueil TEIJIOBOrO JABWKEHUS M KOHILIEHTpalHMEd ero
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEAHEW KUHETHUYECKOU
SHEPIrueill TEMIOBOrO0 JBHKEHHUS €r0 YacTHL], CBS3b JABJICHUS HJIEAIIBHOTO
raza C KOHILEHTpalHUEe MOJIEKYJ W €ro TEMIIEPATypOl, YpaBHEHHUE
MenpeneeBa—Kianeiiposa, MNepBbId  3aKOH  TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHsS PHEPrUM B TEIUIOBBIX IIpolleccax), MPU ITOM HCIOJIb30BAThH
MAaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH
ypaBHeHust Menneneesa—Knanelipona;

AQHAJTM3UPOBATH U OOBSICHATH JIEKTPUUECKUE SBJICHUS, UCTIOJIb3Ysl OCHOBHBIE
MOJIOKEHHUSI M 3aKOHbl  DJIEKTPOJAMHAMUKHM  (3aKOH  COXPaHEHUs
BJIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAJIbHOCTh
3JIEKTPOCTATUYECKOIO MOJISI, IPUHLIMI CYIEPIIO3ULIUH JIIEKTPUUECKUX TTOJIEH,
IIPU OTOM YKa3blBasl YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a Takxke
MPAKTUYECKU BAXXHBIE COOTHONIICHHUS: 3aKOHBI OMa JJisl ydacTKa LENd U I
3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH J[xoyns—Jlenna, mpaBuna
Kupxroda, 3akonsl @apajest 11 dJIEeKTPOIu3a);

ONKCHIBATh (DU3UYECKHUE TIPOIECCHl W SBIICHHS, WCIIOJIB3Ysl BEIMYMHBI:
nepeMENIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIN, CUIa,
MOMEHT CHJIbI, JIaBJIECHUE, TOTECHIMAIbHAS SHEPIrusl, KWHETUYECKAsl SHEPrus,
MeXaHH4Yeckasi dHeprusi, padoTa CHJIbI, IEHTPOCTPEMUTEIHHOE YCKOPEHHE,
Cujia TSDKECTH, Cwila YOPYrocTH, CUja TPEHHS, MOIIHOCTb, JHEPrus
B3aMMOJICUCTBHSI Tela ¢ 3eMiIéil BOIM3M €€ MOBEPXHOCTH, SHEPTHS YIPYron
nedopMali MPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIiepaTypa
Tena, paboTra B TEPMOAMHAMHKE, BHYTPEHHSISI SHEPrus HICAIHLHOTO
OJTHOATOMHOT'0 Ta3a, paboTa HJEaTbHOTO ra3a, OTHOCUTEIbHAs BIIAXKHOCTh
Bo3ayxa, KIIJ[ uaeasbHOrO TEIUIOBOTO JBUTaTENs; 3JEKTPUUYECKOE IIOJIE,
HaIpsOKEHHOCTh JJIEKTPUYECKOTO MOJIs, HANPSIKEHHOCTH OIS TOYEYHOTO
3apsiia WM 3apsSOKEHHOIO IIapa B BAKYYME U B JIMDJIEKTPHUKE, MOTEHUMAT
3JIEKTPOCTATUYECKOIr0 TIOJS, PA3HOCTh MOTEHUHUANIOB, AJIEKTPOABMKYIIAS
cuia, CWia TOKa, HANpsKEHHWE, MOLIHOCTb TOKAa, 3JIEKTpUYecKas EMKOCTb
IJIOCKOTO KOHJEHCATOopA, COIIPOTHUBIICHUE y4yacTKa (9107 c
MOCJIEA0OBATENBHBIM U MapajuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPIUs
AIEKTPUYECKOT0 TOJI KOHAEHCATOPa;

OOBSCHATh OCOOEHHOCTU MPOTEKaHUsI (PU3HMYECKUX SBICHUN: MEXaHUYECKOE
JIBW)KEHUE, TEIUIOBOE JBWKEHUE YACTHUIl BEIIECTBA, TEIIOBOE PaBHOBECHUE,
OpoyHOBCKO€ JBIKeHUE, nuddy3usi, ucCapeHue, KUIMeHue U KOHAEHCaIus,
IUIABJICHUE W KPUCTAJUIA3ALMS,  HANPABICHHOCTh  TEIUIONEPENAYH,
ANEKTpU3alusl TeJ, DSKBUNOTEHUUAJIbHOCTh IMOBEPXHOCTH 3aPSIKEHHOTO
MIPOBO/IHHKA;

IPOBOJUTH HCCIEAOBAHHE 3aBUCHUMOCTH OJHOM (hM3MUECKON BETUYMHBI OT
JIPYrol C UCIOJB30BAHUEM MPAMBIX U3MEPEHUM, TPU STOM KOHCTPYUPOBATH
YCTaHOBKY,  (DUKCHUPOBAaTh  PE3yJbTaThl  TMOJYYCHHOW  3aBHCHUMOCTHU



¢u3nueckux BeJIWYMH B BHAE TpapuKkoB ¢ y4ETOM aOCONIOTHBIX
NOrPEIIHOCTEN U3MEPEHUM, JeJIaTh BBIBOBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;
OPOBOJNUTh KOCBEHHBIE HW3MEpPEHUs (U3NYECKUX BEIUYMH, IpPU OSTOM
BbIOMpATh ONTHMAJbHBIA METOJ HW3MEPEHHUs, OLEHHBATh a0CONIOTHBIE U
OTHOCHUTENbHBIE MOIPENTHOCTH NMPSIMBIX U KOCBEHHBIX U3MEPEHNUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPENJIOKEHHOW THIOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATHh 3IKCIEPUMEHTAIbHYIO YCTaHOBKY, aHaJIU3UpPOBATh
IIOJlyYCHHBIE pE3yJbTaTbl M JENaThb BBIBOA O CTAaTyCe IPEIJIOKEHHON
TUIOTE3bL;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUM UCCIEIOBAaHUMN B
paMKax y4eOHOro JKCIIEPUMEHTA, paKkTHUKyMa U y4eOHO-
UCCIIEIOBATENbCKOM W IPOEKTHOM JEATENBHOCTH C HCIOJb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOT0 00OPYI0BAHMS;

pemiaTe pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOU
(u3nyeckoil MOZENbI0: HAa OCHOBAHMHU aHalIM3a YCIOBUS OOOCHOBBIBATH
BbIOOD (hM3MUECKOI MOIenu, OTBeYaroneil TpeOOBaHUAM 3a/1aui, IPUMEHSTh
(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3HMUECKUX TEOPUN MpHU
UCIIOJIb30BAaHUM MAaTEMaTUYECKUX METOJAOB PEIICHMs 3a/1ad, IIPOBOAUTH
pacy€Tbl HA OCHOBAHUM MMEIOIINXCS JAHHBIX, AHAJIM3UPOBATh PE3YyJIbTaThl U
KOPPEKTHUPOBATh METO/bI PELICHUS C YIETOM MTOJIIYYEHHBIX PE3YJIbTATOB;
pelaTh KaueCTBeHHbIE 3a7aul, TPeOYIOIIMe MPUMEHEHNS 3HaHUNA U3 Pa3HBIX
pa3zenoB Kypca (GU3MKH, a TaKKEe UHTErpallui 3HaHUH U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOIO0  LMKJIA:  BBICTPAWBAaTh JIOTMYECKYK)  LIETNIOYKY
pacCyKJI€eHuld C ONOpOM HA W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYECKHE SIBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA [JJIs1 OOBACHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TE€XHOJIOTUYECKHUX IIPOLIECCOB;

IPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHUE TPOLECCOB OKPY’KAIOILIEro MUpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLEHUBATH IMOCIEACTBUS OBITOBOW M IMPOU3BOJCTBEHHOU
JESITEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOW C (PU3MYECKUMH IPOLIECCaMH, C
NO3ULUN SKOJOTMYECKOW O€30MaCHOCTH, MPEACTABICHUI O PAallMOHAJIBHOM
IPUPOAOIIOIB30BAHNN, A TAKXKE PAa3yMHOM HCIIOIb30BAHUH JIOCTHUKEHUMN
HAyKW U TEXHOJIOTUH I JajJbHEHIIEero pa3BUTHs YEI0BEUECKOro 00I1eCTBa;
NPUMEHSTh Pa3JIUYHbIE CIMOCOOBI palboThl ¢ WH(pOpMaruendn (HU3NIECKOTO
COJEpKaHUsI C  HCIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(POPMALMOHHBIX
TEXHOJOTUH, MPU 3TOM HCIOIb30BATh COBPEMEHHbIE HWH(OPMAMOHHbIE
TEXHOJIOTUU JIJISl TTOMCKA, epepaboTKU U NpeAbsBIeHNs Y4eOHON U Hay4yHO-
NOmyJsipHOW  MH(OpMALMK, CTPYKTYPUPOBAHMS W HMHTEpIpETaluu
UHpOpMAIUH, TMOJYYEHHOM U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJY4aeMYI0 MH(OPMALMIO U OLIEHUBATh €€ JTO0CTOBEPHOCTD



KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U Ha OCHOBE aHAJIM3a MCTOYHHKA
uHpOpMaIIHH;

POSIBIISATH OpraHu3aluOHHBIE u MIO3HABATEJIbHBIC yMEHUs
CaMOCTOSTETTLHOTO MPUOOPETEHNUST HOBBIX 3HAHWW B TIPOIECCE BBIMTOTHEHUS
IIPOCKTHBIX M y4eOHO-UCCIIEI0BATEILCKUX padoT;

paboTaTh B TpYIIe C UCIOJHCHHEM pPa3IMYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh Pa0OTy TPYIIIIHI, PAIMOHATBHO PACTIPEACIISITh ACSITEIHHOCTH B
HECTaHJAPTHBIX CHUTYyalMsX, aJCKBATHO OLEHHWBATh BKJIaJ KaXIOro U3
YYaCTHHUKOB TPYMIBI B PEIICHHE PACCMATPUBAEMON TIPOOIEMBI;

NPOSBIATH MOTHUBALUIO K Oyaymiedl mpodecCHoHaNbHON NEeATeTbHOCTH T10
CIIEUAIBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQHIIS.

K koniy oOyuenus B 11 Knacce npeaMeTHbIC pe3ybTaThl Ha YIyOJIEHHOM ypOBHE
JOIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUH:

MOHUMATh POJb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMaTbHON
U ITUYECKON cdepax AESITEIbHOCTH YEIOBEKa, POJib U MECTO (U3UKU B
COBPEMEHHOW HAYyYHOW KapTHUHE MHPA, POJIb ACTPOHOMHUHU B INPAKTUYECKOU
NEATEIbHOCTH 4YEJNOBEKA W JaJbHEWIIEM HAayYHO-TEXHUYECKOM pPa3BUTHH,
3HaYCHHE OIHUCATEeNbHON, CHCTEMaTU3UpYIOIIel, OOBSCHUTENBHON |
IPOrHOCTUYECKOW (YHKIMA (HU3UYECKON TEOpUH — DIEKTPOAUHAMUKH,
CHeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (U3UKH, POJb
¢dusnueckoii Teopuu B (HOPMUPOBAHHM TPEACTABICHUM O (HU3UIECKOM
KapTUHE MHUpPA, MeCTO (QU3NYECKOM KapTUHBI MHpa B 0OLEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O IPUPOJIE;

pasznuyaTh YCIOBHUS MPUMEHUMOCTH MOJENeH (PU3NYECKUX Tell U MPOLIECCOB
(SIBIEHMIT): OJHOPOAHOE BJIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHMYECKHE KojeOaHus, MaTeMaTHYeCKUd MAasTHUK, UACaIbHbBIN
NPYXUHHBII MasiTHUK, TAPMOHUYECKUE BOJIHBI, HI€AIbHBINA KOJeOaTeNbHbIN
KOHTYpP, TOHKAas JIMH3a, MOJEIEW aroMa, aTOMHOIO fIpa M KBAHTOBOU
MOJIENIN CBETA;

paziuuath YCIOBUSA (TpaHUIbl, 00JacTH) HNPUMEHHUMOCTH (PU3HMUECKUX
3aKOHOB, IOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBSCHATH 3JIEKTPOMATHUTHBIE IPOLIECCHl W SIBJIEHUS,
UCIIOJIb3Ys OCHOBHBIE TIOJIOXKEHHMSI W 3aKOHBl JJEKTPOAUHAMHUKH U
CHenuanbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUS JIEKTPUUECKOT O
3apsana, cuia Amiepa, cuia JIopeHna, 3aK0H 3JIeKTPOMarHUTHOM WHIYKLINY,
npaBuio Jlenua, cBsa3p J/IC caMOMHIOYKIIMM B 3JIEMEHTE AJIEKTPUYECKOU
e CO CKOPOCTBIO HM3MEHEHHs CWIbl TOKA, IOCTYJIAThl CIEHHAIBHOU
TEOPUHU OTHOCHUTEIIbHOCTH DUHILTEWHA);

AQHANIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJIICHUSA, UCIONb3YS
MOJIOKEHUSI KBAHTOBOUM (Pu3uku (ypaBHeHUE DWHIITEHHA 17151 hoTorddekTa,
IEepBBIM M BTOPOM  IOCTynarsl  bopa, MNpPHUHIMII  COOTHOLIECHUS
HeonpenenéHHocted ['elizeHOepra, 3aKOHbl COXpPAHEHUS 3apsAOBOr0 U



MacCOBOI'0 YHUCEJ W PHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH PAJHMOAKTUBHOTO
pacmnajna);

ONMKCHIBATh (PU3MYECKHE TPOIECCHl U SIBICHUSA, HCIOJIb3Ysl BEJIUYUHBI:
HAMpPSKEHHOCTh AJIEKTPUUECKOTO TMOJIsl, MOTEHIMANI 3JIEKTPOCTATUYECKOIO
MOJis, pPa3HOCTh TOTEHIMAJIOB, DJJIEKTPOABUXKYIAS CWIA, WHIYKIUS
MAarHUTHOT'O TIOJISl, MarHUTHBIA TIOTOK, cuja Amriepa, UHIYKTUBHOCTD,
AIEKTPOABMKYIAS CUJIAa CAMOMHAYKIMW, DSHEPrusi MArHUTHOTO IOJISt
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMIYJIbC, MOJIHAS SHEPTHSI, SHEPTHs
MOKOSI CBOOOJTHOM YACTHIIbI, SHEPTHUS U UMITYJIBC (POTOHA, MACCOBOE YKCIIO U
3apsn sapa, SHEPTUs CBSI3U S/Ipa;

OOBSCHATH OCOOEHHOCTH MIPOTEKAHUS buznIecKux SIBJICHUM:
ANIEKTPOMArHuTHAsT WHAYKIWS, CAaMOWHIYKIIUS, PE30HaHC, WHTepdepeHITUs
BOJIH, Judpakuus, AUCIEPCUs, TIOJIHOE BHYTPEHHEE  OTpa)KCHHE,
dotoanexkrpuueckuii 3pdext (hotoaddexr), anbda- u 6era-pacnaasl saep,
ramMma-u3JjaydeHue sijep, pu3ndeckre MPUHIUIBI CIIEKTPAIILHOTO aHaJIn3a U
paboThI Nazepa;

OMpENENATh HAMPABICHUE WHIYKIMM MarHUTHOTO TMOJs MPOBOJHHKA C
TOKOM, cJibl Amniepa u cuiibl JlopeHnia;

CTPOUTH U300pAKEHHE, CO3/1aBAEMOE TIJIOCKUM 3€PKajioM, TOHKOU JIMH30M, U
PACCUHTHIBATH €TO XapPaKTEPUCTUKH,

NPUMEHSATh OCHOBOIIOJATaloNIMe ACTPOHOMHYECKUE TIOHSATUS, TEOPUU W
3aKOHBI JUIsl aHAIHM3a U 00BSICHEHUS (PU3UIECKUX TPOIECCOB, TPOUCXOMISIIINX
B 3BE3/1aX, B 3BE3HBIX CHUCTEMAaX, B MEXKIaJlaKTUYECKOM CpENe; JBIKCHHS
HEOCCHBIX TEII, DBOIIONNH 3BE31 1 BeeneHHoi;

NPOBOJUTH  HMCCIEOBAHWE 3aBUCUMOCTEH  (DU3WYECKUX  BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHWH, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY,  ()MKCHUPOBATh  PE3yJbTaThl  IMOJYYEHHOH  3aBUCHMOCTH
¢uznueckux BeIWYMH B BHAE TpapuKkoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEUTHOCTEN U3MEPEHUM, JIelaTh BHIBOJIbI IO pe3yJIbTaTaM UCCIIEIOBAHMUS;
POBOJUTh KOCBEHHbIE HW3MEpPEHHs] (U3NYECKUX BEIWYUH, TPU ITOM
BBHIOMpATh ONTUMAJIbHBI METOJI M3MEPEHHMS, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
POBOJUTH OMBITHI MO TMPOBEPKE MPEAJIOKEHHOW TUIMOTE3bI: IUIAHUPOBATh
AKCIEPUMEHT, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBbIE pE3yJbTaThl M J€JaTh BBIBOJ O CTaTyce MPEII0KEHHOU
TUTIOTE3HI;

OMUCHIBATh METO/IbI MOJIYYEHHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOr01aTh MpaBuiia 0€30MacHOro TpyjJa MpU MPOBEICHUHN UCCIEIOBAHUN B
paMKax y4e0HOro JKCIIEPUMEHTA, MIPAaKTUKyMa U y4eOHO-
UCCJIEAOBATEIbCKOM UM MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOr0 00OPYIOBAHMS;

pelaTte pacu€THble 3aJjadd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMU
¢uznueckoii MOJENbIO: HAa OCHOBAaHMW aHalIM3a YCIOBHUS BBIOUpATh



¢u3nyeckue Mojenu, OTBevaronie TpeOOBaHUSAM 3a7add, MPUMEHSTH
(bopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNIAThl (PU3MUECKUX TEOPUN TpU
UCIIOJIb30BAaHUM MATEMaTUYECKUX METOJ0OB pEIICHUs] 3aJlay, MPOBOIUTH
pacuéThl HA OCHOBAHWU MMEIOIINXCS TAaHHBIX, aHATM3UPOBATH PE3YNIbTATHI U
KOPPEKTHUPOBATH METO/IbI PEIICHUSI C YIETOM MOIYYEHHBIX PE3yJIbTATOB;
peliaTh KaueCTBEHHBIC 3a7]aui, TPEOYIONe MPUMEHEHNS 3HAHUHN U3 Pa3HBIX
pa3zenoB Kypca (GU3MKH, a TAaK)KEe UHTErpallii 3HAHUHN U3 IPYTHX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa: BBICTPAWBaTh  JIOTUYECKYIO  IEMOYKY
pacCyXJeHUH C OMOpoM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3HYeCcCKHE SIBICHNUS,

UCTIONB30BaTh TEOPETUYECKHWE 3HAaHUS I OOBSCHEHHS OCHOBHBIX
PUHIUIIOB PaOOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIIECCOB;

IPUBOIUTH MMPUMEPHI BKJIAIa POCCHICKUX M 3apyO0SKHBIX YUICHBIX-(U3HKOB B
pa3BUTHE HAYKH, B 00BSCHEHUE MPOLECCOB OKPYKAIOLIEr0 MUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OLEHUBATH IMOCIEACTBHS OBITOBOM M MPOU3BOICTBEHHON
NESATENbHOCTA YEJIOBEKAa, CBSI3aHHOW C (U3MYECKUMHU IMPOILIECCaMH, C
NO3ULUN SKOJOTMYECKOW O€30MaCHOCTH, MPEACTABICHUI O PAalMOHAJIBHOM
IPUPOIOTIONB30BAHNN, a TAaKXKE PAa3yMHOM HCIIOIB30BAHUM JTOCTHIKEHUHN
HAYKH U TEXHOJIOTHIA /TS JATbHEUIIIETO PA3BUTHS YEIIOBEYECKOT0 OOIIECTRA;
NPUMEHSTh Pa3jINYHbIE CIMOCOOBI paboThl ¢ WHpOpMarmendn (HU3NIECKOTO
CONlep)KaHUsI €  MCIOJb30BAHHEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIOHHBIC
TEXHOJIOTUH JIJIsl TIOUCKA, IEPepadOTKU U MPEIbSIBICHUS YIeOHOW U HAy4YHO-
NOMyJIApHOW  WMH(OpPMAIlUK, CTPYKTYPUPOBAHHS M HHTEPIPETAIIUU
uHpOpMAINK, TOTYYEHHONM W3 PA3IHYHBIX HWCTOYHHKOB, KPUTHYECCKHU
aHAIM3UPOBATH MOJyYaeMyl0 UH(QOPMALIMIO U OLEHUBATH €€ TOCTOBEPHOCTh
KaK Ha OCHOBE MMEIONINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a MCTOYHUKA
uHpOopMaINH;

TPOSIBIIATH OpTaHU3aIMOHHBIC " MO3HAaBaTENbHbIC yYMEHUs
CaMOCTOSATETTLHOTO MPUOOPETEHUS HOBBIX 3HAHUW B TPOIECCE BBIMOTHEHUS
IPOEKTHBIX ¥ Y4EOHO-UCCIIEN0BATEIbCKUX PAdOT;

paboTaTh B Tpymnme ¢ HUCHOJHEHHEM pAa3iIHYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIILI, PAIIMOHATIBHO PACTIPEACIATh NEATEIHbHOCTh B
HECTaHJAPTHBIX CHUTYallMsX, aJeKBaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE PacCMaTPUBAEMON IPOOIIEMBI;

NPOSBIIATh MOTHBALIMIO K Oyayiied mpodeccuoHambHON eSATeTbHOCTH 10
CIEUAIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOQuIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
No HanmenoBanue pa3nenos u tem KonmuectBo | Dnekrponnsie (U(poBbIe)
/Tl | TPOTPaMMBI 4acoB 00pa3oBaTeIbHBIC PECYPCHI

Pasnea 1. HAYYHBIM METO/ ITO3HAHUS ITPUPO/IbI

1.1 = Hayusblil MeTOJ O3HAHUS PUPOJIBI 7 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 7
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 | Kunemaruia 12 https://m.edsoo.ru/7f41bf72
bub6mmoreka [JOK
2.2 Jlmammka 12 https://m.edsoo.ru/7f41bf72
N bubmmoreka I[IOK
2:3 Cratuka TBEpROTO TENA S https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.4 | 3akoHBI COXpaHEHHUS B MEXaHHUKE 12 https://m.edsoo.ru/7f41bF72
Hroro mo pazaeny 41

Pasznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJANHAMHUKA

31 OCHOBBI MOJIEKYIISIPHOKUHETUYECKON 17 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 Tepmonunamuka. TenaoBbie MaIIHbI 21 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 15 bubnuorexa [LIOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 53
Paznea 4. DJIEKTPOAUNHAMUKA
but6mmoreka [IOK
4.1 Onextpuicckoe none 24 https://m.edsoo.ru/7f41bf72
. N but6mmoreka [IOK
4.2 | TloCTOSIHHBIH MEKTPUUECKUI TOK 22 https://m.edsoo. ru/7f41bf72
bu6mmoreka [JOK
4.3 Toku B pasmuiHbIX cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no paszuneny 54
Pa3zaen 5. PUSHUYECKHN TIPAKTUKYM
. but6mmoreka [JOK
51 Dusumucckuii npaxTHicym ! https://m.edsoo.ru/7f41bf72
Hroro no pazneny 7
PeszepBHoe Bpemsi. O60011eHue matepuana 10 10 bu6mmoreka [IOK
KJlacca https://m.edsoo.ru/7f41bf72
O011ee KOIMYECTBO YACOB IO MIPOTpamMme 170
11 KJIACC
Ne HaumenoBanue pa3nenoB u Tem KonnuectBo | Dnektponnslie (LU(pOBbHIE)
I/ | IPOrpaMMBbI 4acoB 00pa3zoBaTeIbHBIC PECYPCHI
INOBTOPEHUE MATEPHAJIA 10 KJIACCA 6
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Pa3pea 1. JIEKTPOJANMHAMUKA

bubmuoreka [JOK
11 MaruuTioe nosie 14 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
12 ICKTPOMATHHTHAA HHIYKIIHA 13 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
Bbu6moreka [IOK
2.1 Mexanundeckue KojaeOaHust 11 https://m.edso0.ru/7f41c97¢
bu6muoreka [IOK
2.2 DJIeKTpOMarHuTHBIE KoJieOaHus 15 https://m.edsoo.ru/7f41c97¢
23 MexaHU4YeCcKHe U DJIEKTPOMarHUTHbIE 12 bubnuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
24 Orrmuka 28 https://m.edsoo.ru/7f41c97c
Hroro no paszuneny 66
Paszgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6nmoreka [IOK
3.1 Ocroser CTO S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 Kopryckyn1pHo-BONHOBOH Ayanusm 17 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 Dusura atoma S https://m.edsoo.ru/7f41c97c
43 ®u3nka aTOMHOTO SIApa U JJIEMEHTAPHBIX 7 bubmmorexa [LIOK
' YaCTHII https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 29

Paspea S. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 EESJSI:I;I/(EYT]Z%&S(EE)?’ISN £41c97¢
Htoro no paszneny 12
Pa3nen 6. PUSHUECKHUHN MIPAKTUKYM
. bub6mmoreka [IOK
6.1 PH3HHCCKHH NPAKTHIYM > https://m.edsi.ru/7f41c97c
Hroro no pasneny 5
Pa3gen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucrtemaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHMS U OIIBITA 1 bubnnoreka [IOK
NS TeNEHOCTH, TIPHOOPETEHHOTO IPU https://m.edsoo.ru/7f41c97c
n3ydyeHuu Kypcea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 11
PesepBHOE Bpems 9
OO6111ee KOJIMYECTBO YacOB MO MPOrpaMMe 170
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