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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qu3uke Ha ypOBHE CpEeAHEro oOIIerooOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHMM M TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHOM nporpaMmsl, ipeactabiieHHbIX B DI'OC COO, a taxxe
c yuérom (denepanpHOM paboueil mporpammbl BocrnuTanus W KoHuenuuu
npenojiaBanus yueoHoro npeamera «dOusuka» B 00pa3oBaTesbHbIX OPraHU3aLUsAX
Poccuiickoii deneparuu, peanu3yronux OCHOBHBIE 00pa30BaTEIbHBIC POTPAMMEI.

[Tporpamma no usmke onpeaenseT 00s3aTenbHOE IPEIMETHOE COJIEpKaHue,
YCTaHABIMBAET PEKOMEHYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHSI TEM M pa3JIeioB
y4eOHOro mpeaMera ¢ y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0O0yYaroIIMXcs.
[Iporpamma mno ¢usuke Aa€r OpencTaBiIC€HUE O LEAX, COAEpkKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYYAIONIUXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3yuenne kypca (pu3uku yriiyOJI€HHOTO YpOBHS IO3BOJSIET PEAM30BaTh
3a/la4yd MPOPECCUOHAIIBHON OpPUEHTAIMH, HAINIPaBJICHO HAa CO3[aHUE YCIOBHM IS
NPOSIBICHUSI CBOMX HWHTEIIEKTyaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKIIbIM
OOy4JaromMMCsi, KOTOpble HEOOXOMUMBI JUIsl TIPOJOJKEHUS O00pa3oBaHUS B
opraHmuzanusx mpodeccuoHanbHOTO 00pa3oBaHUsl 10 PA3NIUYHBIM  (UBHKO-
TEXHUYECKUM U WHKEHEPHBIM CTICIIHATEHOCTSIM.

B nporpamme no ¢usnke onpeaensitoTes INaHUPyEMbIE PE3YIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpOBHE CpeaHEro oOmiero oO0pa3oBaHUs: JHYHOCTHEIE,
MeTanpeaMeTHble, IMpeaMeTHble (Ha  yrayOnéHHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKONM OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3ylibTaTaM OOyYaroIIuXcsi, OCBOMBIIUX
porpamMmy 1o (pu3uke Ha ypoOBHE CpeIHEro o01ero o0pa3oBanus Ha yriyOJIEHHOM
YPOBHE, SIBIIIETCSI CHCTEMHO-AESATENbHOCTHBIN OIXO/I.

[Iporpamma no ¢u3MKe BKIIOYALT:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHHMS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coaepkanue yaeOHoro npeamera « Pu3nka» mo rogam o0yueHus..

[Iporpamma mo ¢u3nKe HMEET TPUMEPHBIA XapakTep W MOXET ObITh
UCIIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX MPOrpamMM.

[Iporpamma 1o (u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
IPEIOCTaBISET BO3MOXHOCTH [UISl peaju3allMi  Pa3IMYHbIX METOJUYECKHX
NOJXO/0B K IMpPENoJaBaHvi0 (U3MKH Ha YrIyOJN€HHOM YPOBHE MpPH YCIOBUU
COXpaHEeHHs 00s3aTeIbHOM YacTH COIepP KaHUs Kypca.

®duznka kak Hayka o HauOolsiee OOIIMX 3aKOHAX TPHUPOJIbI, BBHICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyxatomeM Mupe. LIIKoapHbIN Kype pU3MKN — cucTeMOo0Opa3yoIInii



JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbusznyeckoir reorpadueir u acrpoHomued. Mcmonb3oBaHME U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMPENETWIo XapakTep U OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEPTeTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJTY4YeHUs] HOBBIX MAaTE€pUaJIOB C 3aJIaHHBIMU CBOMCTBaMH. M3yueHue ¢uzuku
BHOCHUT OCHOBHOU BKJaJ B (h)OPMHUPOBAHHME €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpPA
oOy4arorierocsi, B GOpMHpPOBAHUE YMEHUN MPUMEHSITh HAYYHBINM METO] TIO3HAHUS
MIPY BBITIOJTHEHUU MU YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpETHETO 00IIero oOpa30BaHUs MOJIO0KEH
pAI uael, KOTOpbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 IOCTPOCHHS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBIISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHuaa U3 BCeX pa3feioB (GU3UKH, BKIIOUAET Kak
BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beaMHEH BOKPYr (¢u3MuecKux Teopuil. Bemymmm B Kypce sBIsieTCA
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEUIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus OPEAIonaracT HCHOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAyKW, OCMBICIEHUE CBS3U PA3BUTHUS
¢bu3KKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonon nanpasnennocmu. Kypc ¢uszuku yriyOa€HHOTO YPOBHS
MpeAnoiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MpEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Ixonocuzayuu peanusyercsi MNOCPEACTBOM BBEIEHUS 3JIEMEHTOB
COJICpKaHMsI, TOCBSAIIEHHBIX JKOJOTUYECKUM MpobdJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakKe OOCYXKIICHUS
po0JIeM palMOHATBLHOTO MPUPOIOOIB30BAHUS U IKOJIOTHIECKON 0€30MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl MO (HU3HKE JTOHKHO OBITH TOCTPOEHO Ha
MPUHIUANAX CUCTEMHO-ACATEILHOCTHOTO nojaxoaa. Jius ¢usuku peanusanus 3THX
MPUHITUTIOB 0a3UpyeTCs Ha MCTOIb30BAaHIUN CAMOCTOSITEIIBHOTO IKCIIEPUMEHTA KaK
MIOCTOSTHHO JIeHcTBYyomero ¢akropa ydeOHoro mporecca. J[ns yrmy6na€HHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOIO YYEHUYECKOTO HSKCIIEPUMEHTA,
BKJTIOYAIONIETO (POHTAIBHBIE YUYEHUUYECKHE OTMBITHl TPU HM3YYEHUHU HOBOTO
Martepuana, 1abopatopHbie paboThl U pabOTHI pakThKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanmu3anuu GU3NIecKoro MpakTukyma. B mepBom ciydae mpakTHKyM



npoBoauTcs mbo B koHIe 10 m 11 kmaccos, nmubOO mociie EPBOro M BTOPOTO
MOJIYTOJAMHM B KaXKJIOM M3 3THX KjacCoB. BTopoil coco0 — 3To uHTerpaius padoT
NPaKTHKyMa B CHCTEMY J1a00OpaTOpHBIX paboT, KOTOpPbIE MPOBOASATCS B MpOIEcce
u3ydeHus paszaena (temsl). IIpu s3ToM mon paboTramu NpakTUKyMa MOHUMAeTCs
CaMOCTOATENIFHOE  HCCIEOBAaHUE, KOTOPOE TMPOBOJUTCA MO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mo ¢u3mKe cucTeMa YYEHHYECKOTO DKCIEPHMEHTA,
7a00paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlieHa €AMHBIM IepeuHeM. Brioop
TEMATHUKU U1 3TUX BUAOB YYCHMUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOLEecca UCXO U3 0COOEHHOCTEH MOYypPOUYHOTO
IUTAaHUPOBAaHUSI W OCHalleHus kaOuHera ¢usuku. [lpu 3TOM oOecneunBaercs
OBNIAJICHHE OOYYAIONIMMHCS YMEHHUSMHU TMPOBOJUTH TPSAMBIE W KOCBEHHBIC
U3MEPEHHsI, WCCIEeNOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHNE yEIsSeTCs PEHICHUIO pacUE€THBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacUETHBIX 3a]1ay IPUOPUTETOM SIBIISIIOTCS 3a]1a4M C SIBHO 3aJaHHOU
¥ HESBHO 33JJaHHOW (PU3NIECKON MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh U3yUeHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U HHTETPUPYS
NpUMEHEHUE 3HaHUI U3 pa3HbIX pa3AenoB. [IJisg KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIIAIOTCS 3aJlaHus Ha OOBACHEHHE/Npe/CKa3aHue MPOTeKaHus (U3HUUYECKUX
SIBIICHUI U TPOIIECCOB B OKPY’KAIOIICH KHU3HU, TpeOyromue Bpioopa GU3HIECKO
MOJIEJH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MaTtepuanbHO-TEXHUYECKOMY
o0ecrieyeHuto yueOHoro npouecca Kype pu3nku yriayOaéHHOro ypoBHs Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHUSIX TPEIMETHOTO
kabuHeta. B kabunere (u3MKU JOJDKHO OBITH HEOOXOJAMMOE J1abopaTopHOE
000pyIOBaHUE JUTSI BBITIOTHEHHSI YKa3aHHBIX B MPOTrpaMMe 1o U3HKE YISHUIECKUX
OIIBITOB, TAOOPATOPHBIX PabOT U PabOT MPAKTUKyMa, a TAKKE JIE€MOHCTPALMOHHOE
o0opyT0BaHueE.

JleMOHCTpallMoHHOEe  000pyJoBaHHE (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH M 00ECIEeYMBAET TMOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (HU3MKe KIIOUEBBIX JAEMOHCTpPAllUK IS
UCCIICIOBAHMSI ~ M3y4YaeMbIX SIBJICHMA ¥  MPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpynOBaHME IS YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
71a00paTOPHOTO O0OPYJOBAaHUS JOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM



UCIOJIb30BAaHUU AHAJIOTOBBIX M HUMPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHUJI€ HIU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMM TEJISIMU U3Yy4YeHUS! (PU3UKH B 0OIEeM O0Opa30BaHUU SIBIISIOTCS:

dbopMHupoBaHWEe WHTEpeca W CTPEMJICHUS OOydYaImMUXCd K HAYYHOMY
W3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PECHHS KaK pe3yJibTaTa M3y4YCHHS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrUe YMEHUN OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (DU3UUICCKHUX
3HaHUI ¥ HAYYHBIX JOKA3aTEJIbCTB;

dbopMHUpOBaHUE TIPEACTABICHHA O pONMM (PU3UKU JJIS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymymei
npoecCHOHaNbHON  ACSATENBHOCTH, CBSI3aHHBIX C (DU3MKOW, TMOJArOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalPaBJICHUH.

JlocTrxkeHre ATUX 1ieNied 00ecreuyrnBaeTCsl pelieHueM CIICIYIOMMUX 3a71ad B
mporiecce n3yueHus Kypca GU3NKH Ha YPOBHE CPEIHETO 00IIeTo 00pa30BaHus:

pUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSAX,  BKJIOYAs  MEXaHWKY,  MOJIEKYJSApHYIO  (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M DJIEMEHTBI aCTPOPHU3HKHU;

dbopMHUpOBaHNE YMEHHI MTPUMEHATH TCOPETUICCKUE 3HAHUS I O0BICHCHHUSI
bu3nYecKuX SIBJICHUN B MPUPOJE W ISl MPHUHATHS MPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CITOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C IBHO 33/IaHHON (PU3UUYECKOU
MOJIENIbIO, 3a/iay, IMOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue (PU3MUECKOU
MOJIEIM, aJCKBAaTHOM YCJIOBHUSAM 3aJlaud, B TOM 4YHCJIE 3a7a4 HWHXXEHEPHOIO
Xapakrepa;

NoHUMaHue (U3NYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIBLHOTO IUJIAHUPOBAHMS W TMPOBEACHUS
GU3NYEeCKUX OKCIMEPUMEHTOB, aHaNW3a W HMHTEpIpeTanuu  uHpopmaimmy,
ONpeIeNICHUs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHM JUISl Pa3BUTHS YMEHHUH IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE UHTEpeca K chepam mpodhecCUOHATIBHOM JeATeTbHOCTU, CBI3aHHOU
¢ pU3HKOIA.



B coorBerctBun ¢ tpebdoBanusMu DPI'OC COO yrayOn€HHBIM ypPOBEHB
u3ydyeHus: yueOHoro mnpeamera «®dusuka» Ha YpOBHE CpEIHEro OOILEero
oOpa3oBaHus BbBIOMpaeTCs OOYYaIOIMMHUCS, [UIAHUPYIOIIMMHU MPOJIOJIKEHUE
0o0pa30BaHuUs M0 CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TTPO(HIIAL.

Ha m3yuenue ¢usuku (yrmyOnéHHBIA YPOBEHb) Ha YPOBHE CPEAHETO OOIIETOo
oOpazoBanus orBoautcs 340 gacoB: B 10 kmacce — 170 gacoB (5 yacoB B HenE0),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipeayaraempiii B mnporpamMme 1o ¢GuU3MKE NEpedyeHb JTa0OpaTOPHBIX U
IPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JIaeT BBIOOP
NPOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HWHAWBHYaTIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEP KXAHUE OBYYEHMUAA
10 KIIACC

Paznen 1. HayuHblii MeTO NO3HAHUSA NPUPOABI.

®dusuka — pyHgamMeHTaNbHas HaykKa o npupoje. HayuHblit MeTo1 mo3HaHus U
METO/IbI KCCIICIOBaHUS (PU3UUECKUX SIBJICHUM.

DKCHEpUMEHT U TEOpusl B Ipollecce MOo3HaHus Mpupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MmepeHus: (U3MYECKUX BETUYMH (AHAJIOTOBbIE W LHU(POBHIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnocTn  w3Mmepenuit  pusmueckux  BenuuuH  (aOconoTHAasE U
OTHOCHUTEJIbHAS ).

MopenupoBanue GU3NYECKUX SIBJICHUN U MPOIECCOB (MaTepuajibHas TOUKa,
a0COJIFOTHO TBEPJI0E TENO, UICATbHAS KUJIKOCTh, UACATbHBIN ra3, TOUCYHBIN 3apsi).
['unore3a. ®u3nyecKuii 3aKOH, TPAaHULIBI €r0 NPUMEHUMOCTH. DU3nUecKas TEOpUs.

Ponws u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KAPTHUHBI
MHUpa, B MPAKTUIECKON JEATCIBHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopmusie padbomot, npaKmMuUKym.

N3MepeHue cuibl TOKA U HANIPSKEHUS B LIEMU NOCTOSIHHOTO TOKA MPU MOMOILA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKoMCTBO ¢ 1 poBoii aboparopueit no ¢gusuke. [Ipumepsr n3mMepeHus
(bu3MYEeCKUX BEIIMYMH MIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4d MEXaHUKH.

Pannyc-Bexktop MarepuanbHOW TOYKH, €r0 MPOEKIMU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MaTepUaibHOW TOYKH, MX NPOCKUMHU HA OCH CUCTEMbI KOOpPAHMHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE BI)KEHUE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U MyTU MaT€pUaIbHOM TOUYKH OT BPEMEHHU U UX
rpaQuKH.

CBobOonmHOe majeHUE. YCKOpeHHEe CBOOOIHOTO majeHus. JIBMIKeHHE Tea,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpaduKH.



KpuBonuneiiHoe  nBuxkeHue. JIBWKEHHE  MATEpHAIBHOM  TOYKH IO
OKPY)KHOCTH. YTJOBas MU JIMHEWHasi cKopocTh. Ilepmon u uvactora oOpalieHusl.
[leHTpocTpeMuTeabHOE (HOPMAJIBHOE), KacaTelbHOE (TAHT€HLHUAIBHOE) U MOJTHOE
YCKOPEHHE MaTepUaJIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE TPOLECCHI: CIHAIOMETP,
JBUYKEHUE CHAPSI0B, LIEITHBIE, IIIECTEPEHYATHIE M pEMEHHBIE IEPEJAaYH, CKOPOCTHBIE
JTUQTHL

Jemoncmpayuu.

Mopaenb cucTeEMBI OTCUETA, WIUTIOCTpALUs KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoObl MccieToOBaHus IBHXKEHUH.

Nnnroctpanuus npeeabHOro nepexoaa U U3MepeHne MrTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3pe’KeHHOM IPOCTPAHCTBE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOTO IOJ| YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagienue ckopocTH Mpu ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTen, TPaeKTOPUI, CKOPOCTEN ABMKEHHS OJTHOTO U TOTO XK€ Tea
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomol, nPAKMUKyM.

W3yyeHue HEpaBHOMEPHOTO JABM)XEHHS C LIETbI0 OMpPENEICHUsT MIHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenne  yckopeHuss  CBOOOJHOTO nageHuss  (PeKOMEHJI0BAHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

N3yueHue nBHKEeHHS Tena, OpOIIEHHOr0 TOPU30HTaNbHO. [ [poBepka runoressl
O MNpsAMOM MPONOPUUOHAIBHONW 3aBUCHMOCTHM MEXKIY HAJIBHOCTBIO MOJETA U
HayaJbHON CKOPOCTBIO TEJIA.

W3yyeHue NBUKEHHUS Tella MO OKPYXHOCTH C MOCTOSHHOW MO MOJIYIJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 00palleHNss KOHHYECKOTO0 MasTHUKA OT
€ro nNapameTpoB.

Tema 2. /lunamuka.



Ilepbiii 3akoH Hprorona. MHepumanbHble cucteMbl OTcuéra. [IpuHIMIT
otHocutenbHOCTH [anunes. HemHepruanbHble CUCTEMBI OTCuéra (OompeeneHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 1J1s1 MaT€pUaIbHOM TOUKHU.

Tpernii 3ak0H Hpr0TOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUSI. ODKBUBAJICHTHOCTh T'PABUTALIMOHHON U
VHEPTHON MacCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MTaICHUSI OT BHICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT TeOrpaPuIecKoi mupoThl. JIBukeHne HeOECHBIX Tel
U UX CIyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBuwxkymerocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHUS U CUJIA TPEHUS TTOKOSI.
Koadumment tpenus. Cuna conpoTUBIECHUS TIPH JBUKEHUH TeJla B )KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO JIBUKCHMUS.

Hasnenue. ['mapoctatuueckoe aapienue. Cuiia Apxumena.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: MOIIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

JHemoncmpauuu.

HaGnronenue aBm>XeHUs Tl B UHEPIIMATIbHBIX U HEMHEPIIMAIBHBIX CHCTEMaX
oTcuéra.

[IpUHIUIT OTHOCUTEIBHOCTH.

Kauenue AByx HUWIMHAPOB WM IIAPOB PAa3HOM MaCChl C OAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOAEHCTBYIOIIEH MPUIIOAKEHHBIX K TNy CHII C IPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B UHEPLUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOBHUKAIOIIMX B PE3YJIbTATEe B3AUMOJAEHCTBUS TEIL.

HN3mepenune macc no B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUM.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TOKOS, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopnuie padomot, npakmukym.

N3mepenne paBHOACHUCTBYIONICH CUJI TP ABMKEHUHU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrUMoTe3bl O HE3aBUCMMOCTH BPEMEHHU JBMXKEHUA Opycka IIO0
HAKJIOHHOM IJIOCKOCTH Ha 3aJJTaHHOE PACCTOSHUE OT €r0 MacCCHhl.



HccnemoBanue 3aBUCHUMOCTH CHIJI YIIPYTOCTH, BOSHUKAIOUINX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT X Jeopmariuu.

N3ydeHne qBUKCHHSI CHCTEMBI T€JI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3
NErKuii OJIOK.

N3mepenne kordduimenTa TpeHUs Mo BENWYUHE YTI0BOro KoddduimenTa
3aBucUMOCTH Fp(N).

UccnenoBanue npmxeHus Opycka 1o HaKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3ydeHune IBMKEHMS Tpy3a Ha BALY C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. [locrymarenbHoe W BpalaTeabHOE JBUKCHUC
TBEPAOro Tena. MOMEHT CWiIbl OTHOCHUTENBHO OCH BpauleHus. llnedo cuibl.
CrioxkeHue cull, MPUIIOAKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHS TBEPOTO TENA.

YcroiiunBoe, HEyCTOMYHMBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: KPOHIUTEUH,
CTPOUTEIIbHBIN KPaH, pelIETYaThie KOHCTPYKLIMH.

JHemoncmpayuu.

Y cnoBus paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmukKym.

UccnenoBanue ycinoBuid paBHOBECUS TBEPAOrO TeEJA, HMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U PaCUYET CUJT YIPYTOCTH.

N3ydyeHne yCTOMYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO ILIONIAb ONIOPBI.

Tema 4. 3akonwvl coxpanenus é mexanuxe.

Nmnynsc MaTepruanbHOM TOUKH, CUCTEMBI MAaTEPUANIBHBIX TOUEK. L[eHTp mMacc
CHUCTEMbI MaTepHAIbHBIX TOUEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe Cuiibl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

MoMeHT uMIyJibca MaTepUAIbHOM TOUYKHU. IlpencraBieHue 0 coOXpaHEHUU
MOMEHTAa UMITYJIbCA B HEHTPAIbHBIX MOJISIX.

Pabora cmibpl Ha MajgoM W Ha KOHEYHOM IepeMermieHuu. I 'padudeckoe
IPEICTaBICHUE PAOOTHI CHIIBI.

MOIITHOCTb CHUJIBL.

Kunernueckass sHepruss maTepuajibHON TOYKU. TeopemMa 00 H3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[lorenunanbHple W HENOTEHIMAJbHbIE CUibl. [loTeHnuManbHas >HEPrus.
[ToTennmanbHas 3Heprus ynpyro neopmupoBaHHOW npykuHbl. [loTeHumanbHas
SHEprus Tejla B ONTHOPOJIHOM IPaBUTALIMOHHOM MoJie. [loTeHImanbHas 3Heprus Tena
B T'PAaBUTALIMOHHOM II0JI€ OJIHOPOJHOrO Mmapa (BHyTpM M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMUUYECKAST CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON IHEPTUH
CHUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOIKHOBEHUSL.

YpaBHeHue bepHyId 7 WICAUIBHOM KUJIKOCTHM KaK CIIEJICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE ITPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, IPYKUHHBINA MUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHE HA KOHbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHne MOIHOCTH CHJIBI.

W3meHenune sHeprun Teja Mpy COBEPIICHUU PaOOTHI.

B3auMmHbIe npeBpanieHUss KUHETUYECKOM M MOTCHUMAIBHOM DHEPrud IIpU
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPryU MpU CBOOOTHOM I/ ICHUH.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, nPAKMUKYM.

N3Mepenue uMiyJsibca Tena no TOpMO3HOMY Iy TH.

N3mepenne cuiibl TSITH, CKOPOCTH MOJIEITH 3JEKTPOMOOUIISI U MOIIIHOCTHU CHUJIBI
TATH.

CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHeHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHUCTBUH.

N3Mepenne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHHUS MTOTEHIIMATBHOM YHEPTUU MPYKUHBI C pabOTOM CHITBI
TPEHUS.

Onpenenenue pabOThl CWIBI TPEHHS] MPU JBWKCHUU Tea MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MoJiekyasipaasi pu3nka 1 TEPMOJAMHAMHUKA.

Tema 1. Ochogvl MOEKYAAPHO-KUHEMUYECKOU meopuu.

OcHOBHBIE MOJOXEHUS MOJeKyIsipHo-kuHeTnueckod teopun (MKT), wux
onbITHOE 0O0ocHOBaHue. {uddys3usa. bpoyHoBckoe aBuxkeHue. XapakTep ABUKEHUS
Y B3aUMOJICHCTBUS YaCTHI[ BemiecTBa. MoJenu CTpOCHUs ra3oB, JKUAKOCTEH U
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mepsbl MoJiekyn (atomoB). KonnuectBo BemiectBa. [loctosnnast ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopenps uaeanbHOro raza B MOJIEKYISPHO-KMHETHUYECKON TEOPUM: YaCTHIIbI
rasza JIBUKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona. AOcoaOTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3omporecch B
UJcaIbHOM Tra3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM W CpeJHEW  KUHETHYECKOM  DHEprueu
NOCTYIATEIbHOIO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJI HJACAIBHOIO rasa (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMMEepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEeIHEH
KUHETUYECKOU SHEPTUEH MOCTYIIATEIBHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
O0apomeTp, MOTyYEeHUE HAHOMATEPHUAJIOB.

JHemoncmpauuu.

Mopenu JBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buieoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBHKEHHS.

Juddysus KuIKocTei.

Mogens onsita LlTepHa.

[IpuTsrKkeHNE MOJIEKYII.

Mogenu KpuCTalsInueCKUX PELETOK.

HabGnronenue u vcciie1oBaHue H30MPOLECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanue rmporecca YCTaHOBIEHUS TEIUIOBOIO PAaBHOBECHUS IIPH
TEIJI000MEHE MEXKTY TOPSUYEH M XOJIOTHOM BOJIOM.

N3yyenne wu30TepMUUECKOrOo Tpolecca (PEKOMEHIOBAHO HCIOIb30BaHUE
urdpoBoii 1aboparopun).

N3ydyeHne n30X0pHOTO mporiecca.

N3ydenne n3obapHOro mporecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbi.

Tepmoaunamuueckass (TJl) cucrtema. 3amaHvie BHEIIHUX YCJIOBUH s
TEPMOJIMHAMHUYECKOW CUCTEeMbl. BHenIHNe u BHyTpeHHuUEe napameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHNE 3HAUEHUS BEJIMUHH, ONUCHIBAIOIIUX €&
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PENAKCALIMS
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.



Mogens wuaeaNbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiianeipoHa U BbIpaXXEHUE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBus NpUMEHUMOCTH 3TOM MOJENIM: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJJHOATOMHOTO HJI€AJIbHOTO
rasa.

KBaszucratnueckue 1 HeCTaTUIECKUE MPOIIECCHI.

DneMeHTapHasi pabota B TepMouHaMuKe. Boraucienue paboTsl 1o rpapuky
rporecca Ha pV-auarpaMmme.

Temnonepenaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  »HEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnorel. TemnmoéMkocTs Tena. YaenapbHas MW MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUe Maiepa. YaenbHas TeIUloTa CrOpaHus
ToruiuBa. Pacu€r kommuecTBa TEIIOTHI Npu Teruonepenade. llonstue 00
aamabaTHOM IIpoIriecce.

[IepBb1it 3aKOH TepMOAMHAMUKU. BHyTpeHHss dHeprus. KoinuecTBo TeIoThl
u paboTa Kak Mepbl H3MEHEHUsI BHYTPEHHEH OHHEPruu TEPMOJIMHAMHYECKON
CUCTEMBI.

Bropoii 3aKkoH TEpMOAMHAMUKY JJIs1 PABHOBECHBIX MTPOLIECCOB: Yepe3 3aJJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOAUT €IUHCTBEHHAS
agunabaTa. AOCOJIFOTHAs TeMIepaTypa.

BTopoii 3aKk0H TepMOAMHAMHUKY J1J11 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Teja K 0ojiee HarpeToMy 0€3 KOMIIEHCAIUH
(Knay3uyc). HeoOpatumMoCTh TPUPOIHBIX TPOLIECCOB.

[TpuHuMe! necTBrs TeruioBbix MamuH. KIT/I.

Maxkcumansraoe 3HaueHue KIIJ. [uki Kapno.

DKOJIOTUYECKUE ACTIEKTHI MCIIOIb30BaHUsl TEIJIOBBIX JABHraresiei. TersoBoe
3arpsi3HEHHE OKPY KArOIIEe Cpeibl.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOJIUIbHUK,
KOHJUITMOHED, AW3EIbHBIM W KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHAa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AUUsA «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alus OMOOPraHUYECKOTO TOTUIUBA /IS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3meHeHne TeMnepaTyphl pyu auadaTUYeCKOM PaclIupPEHUN.

Bo3aymHoe orauso.

CpaBHEHUE YIETbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aguadaTHOro mpouecca.



KomnbroTepHble MOAENH TEIUIOBBIX IBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

N3mepenne y1ebHON TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBAaHUS BELIECTBA.

HccnenoBanne aaunabaTHOTO Iporiecca.

N3ydeHne B3aMMOCBSI3W DHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJCHCTBUS M
TEMIEPATYPhl KUTICHUS KUJTKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[Tapoo6pa3oBanue u koHAeHCaus. crapenue u kuneHue. Y qenpHas TerioTa
napooOpa3zoBaHusl.

HacellieHHble W HEHAchIIEHHbIE mnapbl. KauecTBEeHHas 3aBUCHMOCTh
MJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TeMIEePaTyphl, X HE3aBUCUMOCTD OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATyphl KUTICHUSI OT JIaBJICHUS B
KUJIKOCTH.

BnaxxaocTh Bo3myxa. AGCOMIOTHASI U OTHOCUTEIbHAS BIAKHOCTD.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOMCTB
KpuctayyioB. IlmaBiieHne W KpuUcTaM3auusa. YJIEJIbHAs TEIUIOTa TUIABJIECHUS.
CyOnumariusi.

Hedbopmanuu TBEpHoro tena. Pactsxenue u cxatue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacummpeHue XKUIKOCTEH U TBEPIBIX Tell, 00BEMHOE W JIMHEWHOE
pacuimpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHM YaCcTHUI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruu B (ha30BbIX MEPEeXoaax.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxnocTHOe HaTsKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnspusie sBneHus. J[aBneHue noa UCKPUBIEHHOUW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckre yCTPOMCTBA U TEXHOJOTMYECKUE TIPOILIECCHI:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JABIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI ¢ MBUTBHBIMH TUIEHKAMH.

CmauuBaHue.

Kanumisipabie siBlIeHUS.

Mopaenn HEHbIOTOHOBCKOM JKUIKOCTH.



CriocoObl U3MEpEHUs BIaKHOCTH.

HccnenoBanrie HAarpeBaHus M IUIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

Hab6mronenmne Mansix aedopmartuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKkmukym.

N3ydeHne 3aKkOHOMEPHOCTEN NCTIAPEHUS KUIKOCTEH.

N3mepenue yaeapHON TEIUIOThI IUIABICHUS JIbAA.

M3ydeHne CBOWCTB HACBIILIEHHBIX ITAPOB.

N3mepenne abCONMIOTHON BIAXXHOCTU BO3/JyXa M OLIEHKAa MacChl MapoB B
IIOMELICHUY.

N3mepenne korhPpuiimeHTa moBepXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

UccnegoBanue 3aBUCMMOCTH  JaedopMalid  pe3MHOBOro  oOpasua  oT
MPUIIOKEHHON K HEMY CHUJIBI.

Pa3zneun 4. DnekTpoanHaMuKa.

Tema 1. Dnekmpuueckoe no:e.

OnekTpuzanus Ten U e€ MPOsBICHUS. ODIEKTpuueckuid 3apsia. [Ba Buaa
ANEKTPUYECKUX 3apsanoB. [IpOBOJHUKHM, MAMDIEKTPUKU M  IOJIYNPOBOJHUKH.
DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS AIEKTPUUECKOr0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsle 3apsapl. 3akoH Kynona.

OnekTpuueckoe noje. Ero AeiicTBre Ha 3JIEKTPUUECKUE 3aPSIbI.

Hampsoxk€anocts  snextpudeckoro  mons. [IpoOubeiit  3apsin.  Jluaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTo 1mojsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTh JJIEKTPOCTATUYECKOrO MOJA. Pa3HOCTP NMOTEHUHATIOB U
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B JJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuman 31eKTpocTaTuuecKoro noiist. CBsi3b HANMPSHKEHHOCTH MOJIA U PA3HOCTH
MOTEHIIMAIIOB JIJIST  AJIEKTPOCTATUYECKOrO 1Mo (Kak OJHOPOJHOTO, TaK U
HEOJTHOPOHOTO).

[IpyHIMT CyNIEPIIO3UIINH DIIEKTPUIECKUX MOJIEH.

[Tone Touewnoro 3apsiga. [lome paBHOMEpHO 3apspkeHHOU cdepbl. [lome
PaBHOMEPHO 3apsOKEHHOTO Mo 00bEémy mmapa. [lome paBHOMEPHO 3apsHKEHHOM
OeckoHeuyHOM TIIOCKOCTH. KapTwHbl JHUHUM HAOPsHKEHHOCTH OTUX TOJIEH W
HKBUIIOTEHIIUAJILHBIX TTOBEPXHOCTEH.

[IpoBOAHUKHM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3aPSAI0B.

JIudnexTpuKku B AIEKTPOCTATUYECKOM ToJIE. Jlusnextpruyueckas
IIPOHUIIAEMOCTH BELIECTBA.

KonpgeHcaTop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTH INIOCKOIO
KOHJIEHCATOpA.



[TapannensHOE coeqnHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.

JIBrKeHHe 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKasl 3aluTa, 3a3eMJICHHUE BJIEKTPOnpuOOpOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHIMI JEUCTBUS JJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIACTHH.

Mopens anekTpocratnueckoro reaeparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AINUTA.

YCTpOUCTBO U AEUCTBUE KOHAEHCATOPA TOCTOSTHHOM U ITIEPEMEHHOU EMKOCTH.

3aBUCHMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprus MEKTPUYECKOT0 MOJIA 3apsHKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psaKa KOHJIEHCATOpa 4YePe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopnuie padomot, npaKmuKym.

OueHka cuil B3aUMOJICUCTBUS 3apsSKEHHBIX TEIL.

HaGnronenue npeBpallieHust SHEPrUu 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTeKkaHusi TOKa B LEMH, COAECPKAIIECH KOHIEHCATOP.

Pacrmipenenenue pa3sHOCTH MTOTEHIIMAJIOB (HampsKEHUs ) npu
MOCJIEA0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKmMpuyecKuii mox.

Cuia Toka. [1ocTOSTHHBIHN TOK.

VYcnoBus CyniecTBOBaHUS NMOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKHM
toka. Hanpsoxenue U u DJIC €.

3akoH OMa Jy1s yd4acTKa LElu.

DIIEKTPUYECKOE COIPOTUBIIEHUE. 3ABUCUMOCTb CONIPOTUBIICHHS OJTHOPOIHOTO
IIPOBOJHUKA OT €ro JUIMHbl W IUIOIIAJA IIONEPEYHOIO CEYCHMs. Y IEIBHOE
COIPOTHBJICHUE BEILECTBA.

[TocnenoBaTenpHOE, MapauieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHUKOB.
Pacuér pa3zBeTBiIEHHBIX ekTpuueckux menei. [Ipasuna Kupxroda.

Pabota snextpudeckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTE 3JIEKTPUYECKOr0 TOKa. TemoBas MOIIHOCTb, BBIAEIsAEMasl Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE COITPOTHUBIICHUE HCTOYHMKA TOKA. 3aKOH OMa IS ITOITHOU
(3aMKHYTOI) dJeKTpUYecKoM 1enu. MoIHOCTh ucTOuHHMKA ToKa. KopoTkoe
3aMBbIKaHUE.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuueckue yCTpPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHL: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CUETUUK NIEKTPUUECKON JHEPTUN.

Jemoncmpayuu.

W3mepenne critbl TOKa U HAIPSKEHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS U PE3UCTOPA,
JIAaMITbl HAKaJIMBAaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTUBIICHUS HWJIWHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IJIOIIAIN TTIONIEPEYHOTO CEYEHHUS M MaTepuaa.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA OT CONPOTUBIICHUS IIPU IIOCTOSIHHOM
HANPSKEHUU.

IIpsimoe nzmepenue D/IC. KopoTkoe 3aMbIkaHKe ralbBaHUYECKOIO AIEMEHTA
Y OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coefuHeHus1 ICTOYHUKOB Toka, DJIC Oarapeil.

Hccenenoanue pasHOCTH NOTEHIMATIOB MEXAY ITOJIK0CAMU UCTOYHHUKA TOKA OT
CHJIBI TOKA B LIEIIN.

Yuenuueckuit 3xcnepumenm, nabopamopnuoie padbomol, RPAKMUKYM.

HccenenoBanre CMEMIAHHOTO COEAMHEHNS PEUCTOPOB.

N3mepenne y1eapHOro COpOTUBIIEHNS ITPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTM CWJIBI TOKAa OT HAIPSDKEHUS JUIA  JIAMIIBI
HaKaJUBaHUS.

VYBenuueHue npezaena U3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne O/]C 1 BHyTpEHHETO COITPOTUBIICHHSI ICTOYHHKA TOKA.

Hccnenosanune 3aBucumocty D/1C raJbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pasHOCTH NOTEHIIMATIOB MEXAY ITOJIKOCAMHU HCTOYHHKA TOKA OT
CWJIBI TOKA B LIEIH.

HccnenoBanye 3aBUCMMOCTH TIOJIE3HONW MOIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunwlx cpedax.

OJneKTpuuYeckass NPOBOAMMOCTb  PA3JIMUYHBIX  BELIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTD TBEPIBIX METAUIOB. 3aBUCHUMOCTb COIPOTHBJIEHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKHY. CobcTBeHHas u pUMeCHast IPOBOJANUMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAS THUCCOLMUALIN.
OnekTponus. 3akonbl Dapajes A AIEKTPOIIn3a.

OnekTpudyeckuii ToK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuuHblie TUIIBI CAMOCTOSITENBHOTO pa3psaa. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE NPHUOOPHI: IHOJ,
TpaH3UcTOp, (POTONOM, CBETOAUO, TAIbBAHUKA, pAPUHUPOBAHUE ME/IH, BBIILIABKA
AIOMHUHMUS, JIIEKTPOHHAS MUKPOCKOIIHS.

JHemoncmpanuu.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJLUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

3akonsl anekTponu3a dapazes.

W ckpoBoii pa3psia U IPOBOAUMOCTh BO3yXa.

CpaBHEHME TPOBOAUMOCTH METAJLIOB U IMOJTYIIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmuKym.

HaGmronenue snexrposusa.

N3mepenue 3apsia OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIIGHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

POu3nvecKuil NPAKTHKYM.

Crioco0s1 n3MepeHus HU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUHM, MCCIEIOBAaHWM  3aBUCHUMOCTEU
bu3NUecKuX BETUYHMH, TPOBEpPKAa MPEIIOKEHHBIX TUNOTe3 (BHIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszleliax «YUYEHUYECKH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIe CBS3H.

N3zyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocymecTBiasieTcs
C Y4ETOM COJEpKaTEIbHbIX MEKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
OHOJIOTUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Mescnpeomemmuoie nonamus, C6A3AHHbIE C U3YYEHUEM MENO008 HAYYHO20
NO3HaHuA: SBIICHUE, HAY4YHbIH (akT, rumnore3a, (u3nuecKas BEIMYMHA, 3aKOH,



Teopusi, HaOIIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpoBast 1adopaTopus.

Mamemamuka: pelieHWEe CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIuMS,
napabona, runep6osua, ux rpaduku U CBOMCTBA. TpUroHOMETpUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexanndeckoe IBIKEHHE B KUBOUM mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKaIoLeH Cpelibl,
yTHIM3auusi OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBOM» H
AIEKTPOIHEPT UM, MOBEPXHOCTHOE HATSHKEHUE U KANTWJUISIPHBIC SIBIICHUS B IPUPOJIC,
ANEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, MOJYyYEeHHWE HAaHOMAaTEpHaJIOB, TEIUIOBbIE CBOMCTBA
TBEPIBIX TEJN, )KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUECKHE CBOWCTBA
METAJJIOB,  JJICKTPOJIUTHYECKAs  JHUCCOLMAIUs, TaJlbBaHHMKA, 3JIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTH BO3/LyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHHE JBUKEHUU C HCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET CYXOro U IKUJKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKIHUH
(KpOHIITEIH, peméryaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHHUKE (THPOCKOI, BOAOMET W JIpyrue), BUraTeilb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, ObITOBOW XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJI€ HAHOMATEepUajoB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opas3psiIHbIE JIAMIIBI, TTOTYIIPOBOHUKOBBIE TPUOOPHI, TaIbBAHHKA.

11 KIIACC

Paznen 4. DnekTpoauHaMuKaA.

Tema 4. Maznummnoe none.

B3auMopeiicTBUE TOCTOSIHHBIX MAarHUTOB M TIPOBOJHUKOB C  TOKOM.
MarnutHoe mnone. Bexkrop marmuTHOM wuHAYKOMH. [IpuHIMD cynepno3uuun
MAarHUTHBIX TOJEN. JIMHUM MarHUTHOW MHAYKIIUH.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, e€ HarpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBUXKEHHE 3apSy)KEHHOM YaCTUIIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

MaruauTHoe nosie B BelecTBe. DeppoMarHeTuKu, napa- U AMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TEeCTEP-MYJbTUMETP,
AIEKTPOABUTATENDL SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nuHMA  WMHOYKOMM ~ MAarHUTHOTO — MOJIL  TIOJIOCOBOIO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTtuna 1MHMI MarHuTHOM MHAYKUUHU TOJIS ITTMHHOTO MPSMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBILIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGnronenune nBukeHns mydka 3JEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHumn JNEUCTBUSA DIIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTOJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomol, npaKmMuUKym.

HccnenoBanre MarHMTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne neiCTBUS TOCTOSHHOIO MAarHuTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenne MarHuTHON MHAYKIIMHA Ha OCHOBE U3MEPEHUS CHIIbI AMITepa.

Tema 5. Inekmpomaznumuasn uHOYKYUAL.

SIBiieHue 2neKTpOMarHUTHOW MHAYKUMHM. [IOTOK BekTopa MarHUTHOU
uaaykuun. OJIC uHAyKuu. 3akOoH SJIEKTpOMarHUTHOM wuHAYKuuu Dapanes.
Buxpeoe anekrpuueckoe noise. Toku Dyko.

OJC uHAYKUMH B OPOBOJHUKE, ABMXKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[TpaBuio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B IEMHA IOCTOSHHOTO TOKA.
Asnenue camonnaykuuu. 3/1C caMOMHTyKIUK.

DHEPrusi MArHUTHOTO TOJISI KATYIIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: WHAYKIIMOHHAs
M€Yb, COJICHOU], 3alIUTa OT 3JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3emuu.

JHemoncmpauuu.

Habmronenue siBeHus 3JIeKTPOMAarHUTHOM WHAYKIIHH.

UccnenoBanue 3aBucumoctd OJIC HMHOYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKa.



[TpaBuio Jlenna.

[Tamenre MarauTa B aJJlOMUHHUEBOM (MEIHON) TpyOe.

SBneHre cCaMOUHAYKIIUU.

UccnenoBanue 3aBucumoctd DJIC caMOMHAYKIHMH OT CKOPOCTH W3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

OmnpeneneHne UHAYKIIUA BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUSI CAMOUHTYKIIHH.

COopka MOJEeNH JIEKTPOMAarHUTHOIO FeHepaTopa.

Pa3nen 5. Kosied0anust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue konebanusi. Kunemarnueckoe M JTUHAMUYECKOE OIKCAHUE.
DHEpPreTHYecKoe ONMHUCAHME (3aKOH COXPAHEHHS] MEXaHWYECKOM 3Hepruu). BriBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN W3 MX DHEPTeTHUYECKOrO U
KMHEMATUYECKOTO OMTUCAHUS.

AmMmutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUN HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUH €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon m wactora komebanuii. I[lepmom MambIx CBOOOTHBIX KOJICOAHUN
MaTeMaTU4YeCcKoro MasaTtHuka. llepuos cBOOOAHBIX KoOJ€OaHUN MPYKUHHOTO
MasiTHHKA.

[Tonsarue o 3aTyxaronux kKojedaHusx. BoiHyXkaeHHbIe kKojieOanus. Pe3onaHc.
PesonancHass kpuBas. BiusHue 3aTyXaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOAHUSI.

TexHuyeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE MPOILECCH: METPOHOM, YacCHl,
KaueJu, My3bIKaJIbHble MHCTPYMEHTHI, ceiicMorpad.

JHemoncmpayuu.

3anuck KoJIeOaTEIHbHOTO JBUKCHHSI.

HaGnronenue He3aBUCUMOCTH MEPHO/Ia MAJBIX KOJICOaHM rpy3a HA HUTH OT
aAMIUTUTYIbI.

NccnenoBanue 3aTyxaromuyx Kojie0aHUN 1 3aBUCUMOCTH IEPUO/1a CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanue koyiebaHWii Tpy3a HAa MACCUBHOW TIPY)KHHE C IICIBIO
dbopMupoBaHus MPEACTABICHUIN 00 MAeaTbHON MOIENU PYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUsI SHEPTUU MTPH KOJIeOAHUSIX Ipy3a Ha MIPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUM.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomot, npaKkmukym.



N3mepenne mnepuoga CBOOOAHBIX KOJICOAHUM HUTSAHOTO M TPYKUHHOTO
MAasITHUKOB.

N3yuyenue 3aKOHOB ABUKEHUS Tela B X0JI€ KoieOaHUii Ha YIIPYyTOM TOJIBECE.

N3ydeHne IBUKEHUSI HUTSTHOTO MasgTHUKA.

[Tpeobpa3zoBanue 3HEPTUn B MPY>KUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOUX KOJIEOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosle Koiedanu.

Konebarenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAaHUS B
ujcaIbHOM KoJyieOaTebHOM KOoHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYABI
3apsia KOHJEHCATOpa C aMIUIUTY IO CHIIBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aK0H COXpaHEHUSI SHEPTUH B UACATHLHOM KOJIe0aTeTbHOM KOHTYPE.

3aTyxarome 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AIIEKTPOMAarHUTHBIE KOJIEOAHUS.

IlepemeHHbIi1 TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHsS] TPU Pa3IMuHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconnanbHbld MEPEMEHHBIN TOK. Pe3ncTtop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMH CUHYCOMAAIBHOTO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsHKEHUI.

Uneanwsubiii  Tpancpopmarop. IlpomsBoactBo, mepenada u  moTpebdliieHue
AIEKTPUUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOMU3BOJACTBE INEKTpodHepruu. Kyibrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JIJICKTPUUECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU dJIEKTpOIiepe1ay.

JHemoncmpayuu.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJICOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJICOAHMIA.

["'eneparTop HE3aTyXarOMINX JIEKTPOMATrHUTHBIX KOJICOaHUH.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BriHyX1eHHbIE CUHYCOMIAJIbHBIE KOJICOAHMUSI.

Pesucrop, karymka MHAYKTHBHOCTH M KOHAEHCATOP B LIENHU IEPEMEHHOTO
TOKaA.

Pe3oHaHC mpu MOCIENOBATENIBHOM COEIMHEHHHM PE3UCTOpa, KaTyUIKU
VHJIYKTUBHOCTHU Y KOHJIEHCATOPA.

Y CcTpoHCTBO M MPUHIIATL ACHCTBUS TpaHchopmaropa.



Mopenb TMHUY 3TEKTPONEpEIayuu.

Yuenuueckuii 3xcnepumenm, nadopamopmusie padbomot, npaKMuUKym.

N3yuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOTO TOKa 4Yepe3 IOCIEA0BATEIBbHO COECIMHEHHBIE
KOHJIEHCATOp, KaTyLIKy W PE3UCTOP.

HaGrogenue 31eKTpOMarHiTHOTO pe30HaHca.

HccnenoBanre paboThl ICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60TIHbL.

MexaHuveckue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lonepeunble u
NpoNoOJbHbIE BOJHBL. llepuon, cCKOpoOCTh pacnpoCTpaHEHHs] W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpa)KEHHUE, MpeloMiieHue, WHTepdepeHnus u
nudpaKiys.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYIKAIOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3IIYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas oprueHTanus BEKTOPOB B JIEKTPOMATHUTHON BOJIHE.

CBoiicTBa  AJIGKTPOMArHUTHBIX  BOJH:  OTpPaXKEHUE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpaxims.

[Ixana 3eKTpOMarHuTHEIX BOJH. [IprMeHeHne 3J1IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paANOCBS3U U TeNEBUACHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, pajiap, paJuonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

JHemoncmpauuu.

OOpa3oBaHue U pacHpOCTPAHEHHUE MOMEPEUHBIX U IPOJOJIbHBIX BOJIH.

Koneobmromieecs Te€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepeHiuu u 1udpakiimy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €r0 IPUMEHEHUE.

HaOntonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM U
4aCTOTOM KOJIeOaHMIA.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIIEHHUE,
nossipu3anys, Audpakius, tHTephepeHIus.

Oo6HapyxeHue UHPPaKpacHOTO U yJIbTPaPUOIETOBOTO U3ITYyUCHUH.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.



N3ydeHne napaMmeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne paclipOCTpaHEHUS 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacpOCTpaHEHUE CBETA B OAHOPOAHOM cpexe. Jlyu csera.
To4euyHbIl UICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. I[locTpoeHne M300pakeHui B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN MoKa3artelb npesnomiieHus. [[oCcTOSHCTBO YaCcTOTHI
CBETA U COOTHOUIEHWE JAJIMH BOJIH IIPU MEPEX0/IE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszzena AByX ONTUYECKUX CPEl.

Xon myuerr B mpusMme. [ucnepcusi cBera. CIIOXKHBIA cocTaB O€Oro CBeETa.
[Ber.

[TomHOe BHyTpeHHEE oTpakeHue. [IpenenbHblil yroia HoJIHOrO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparomniue u pacceuBaroiiue JUH3bL. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE
Y ONTUYECKAasl CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOM
chepuueckol JMH3BI OT €€ TEOMETPUM U OTHOCHUTEIBHOIO IOKa3aTels
MPEJIOMJICHHUSI.

dopmysa TOHKOU JIMH3bI. Y BEJINYEHUE, 1aBAEMOE JIMH30U.

Xon Jyya, MPOWIEAIIETO JIMH3Y TOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. Iloctpoenune wu3o0pakeHU TOYKM U OTpe3Ka MpsMOM B
coOMparouUX U PaCCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Paspemaromas cnocodHocTh. ['1a3 Kak onTudeckas
cucTeMma.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHble HMCTOYHHKHU.
YcnoBusi HaOMIOMEHWS MAaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTHHE OT JBYX KOT€pPEHTHBIX HWCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [dudpakunonHas pemérka. YclIoBUe HaOIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHu4yeckre yCTpOIICTBA M TEXHOJOTMYECKHE MPOIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBINA amnmapar, MpPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS pelIETKa.

JHemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue NpeaoMiIeHUs CBETA.

Habnrogenue moHoro BHyTpeHHEro oTpakeHus. Moienb CBETOBOA.

UccnenoBanne xona CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOIApaJUICIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB N300paXKeHUM B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Hab6mronenue naTepdepeHIuu cBeTa.

HaOmrogenne n1BeTOB TOHKUX IJIEHOK.

HaOmronenune audpakiuu ceera.

N3yyenue nuppakinoOHHON PEIETKY.

Hab6mronenune nudpakiinoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nosspusaiuu CBeTa.

[IpuMeHeHue MOISPOUIOB JIJISI U3YUCHUSI MEXaHUUECKUX HAIPSIKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npAKMUKyM.

N3mepenue nokasaress npeaoMIeHUs CTEKJIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUMS OT BemlecTBa (Ha
IpUMEPE KUJIKUX JTHH3).

N3mepenne GoKyCHOro pacCTOSIHUSI pACCEUBAIOIIMX JIMH3.

[Tomyuenue u3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3epKajla v JIUH3BIL.

[Tony4yenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTEpPEpeHnn U MoJIsIpU3aliy CBETa.

N3yuyenue noiasipu3aluuu cBeTa, OTPaXXKEHHOTO OT MOBEPXHOCTHU AUDIIEKTPUKA.

N3yuenue naTEpPEpEeHITNN JTA3EPHOTO U3TYUICHHS HA IBYX IIETISX.

Habnronenue nucniepcun.

HaOmronenue u ucciegoBanue udpakiimoOHHOTO CIIEKTpA.

N3mepenne IiuHbl CBETOBOW BOJIHBI.

[Tomyyenue criekTpa W3IyYeHHUs CBETOAMOA MPHU MOMOIIU JU(PPaKITMOHHON
PEIIETKHU.

Paznen 6. OcHOBBI cielUAJIbHON TEOPUH OTHOCUTEIBLHOCTH.

['panu1Ibl MPUMEHUMOCTHU KJIaCCUYECKON MexaHuku. [locTynarsl cienuaibHON
TEOPUH OTHOCUTEIIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpazoBanus Jlopenua.
YcnoBue npuUMHHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEUICHHE
BPEMEHM U COKpAIIEHUE JUIUHBI.

DHEPrus U UMIYJIbC PEASTUBUCTCKOW YACTHUIBI.

CBsI3b MacChl C SHEPrUEl U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.



TexHuuecknue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOIECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIHU 3aPSIKCHHBIX YaCTHIL.

YyeHnueckuit 3KCepUMEHT, 1abopaTOpHbIe PabOThI, TPAKTUKYM.

Onpenenenue UWMIyJbca U SHEPTUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apsHXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanroBasi pusuka.

Tema 1. KopnycKynapno-60110860i1i 0yaausm.

PaBHOBeCHOE TEMIOBOE M3IyueHHE (M3JIydyeHHE aOCOJIIOTHO YEPHOrO Tena).
3akoH cmemenust Buna. ['mnotesa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS K UMITYJIHC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl hororddekra. YpaBHeHue
Ouamreitna s potodddexra. «KpacHas rpanuiay gorodrddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBlICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaxaroilyto mnoBepxHocTh). OmnwiTel I1. H.
Jlebenena.

BonHoBsie cBoiicTBa yactuil. Bosiasl 1e bpound. [nuHa BosHbl 1e bpoins u
pasMepbl 00JacTH JIOKaNM3aluu JBIXKyIIecs dvactuibl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaJIax.

Cneunduka nusmepeHuil B Mukpomupe. COOTHOILIEHUSI HEOIpeaeEHHOCTEN
[eiizenbepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
dboTosnemMenT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETO/IMO/I.

JHemoncmpayuu.

doto3(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeTHEro GpoTodddekTa.

WccnenoBanue  3aBUCHUMOCTH  CONPOTHUBJICHHS  TOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeronuon.

Conneunas Oartapest.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmuKym.

UccnenoBanue poropesucropa.

N3mepenue noctostnuoi [lnanka Ha ocHOBe uccnenoBanus pororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAMO]T OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITHl IO MCCIEOBAHUIO CTpPOCHMs aroMma. [lmanerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriouieHue GOTOHOB IIPH MEPEX0/IE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMH.



Buasl ciektpoB. CieKTp ypOBHEHN 3HEPTrUU aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYXJICHHOE U3JlyueHue ceeTa. Jlazep.

TexHu4yeckre yCcTpOCTBa U TEXHOJOTHMYECKHE MPOLIECCHI: CIIEKTPAIbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaoGmronenne nuHeiyaThIX CIEKTPOB.

Y CTpOMCTBO U IEUCTBUE CUETUNKA HOHUZUPYIOIIMNX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI 1a3€PHOT0 U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomot, npaKmuKym.

HabGmronenue nuHeRvyaToro cekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0PaA U 3J1EMEHMAPHBHIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—lBanenko. 3apsig sapa. MaccoBoe
qucio aapa. M30tomnsl.

PannoaktuBHOCTh. Anbda-pacman. DIEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TOIBI B IPHUPOIE.
CBONCTBa MOHHM3UPYIOLIErO W3Iy4YEeHUs. BiHsHHME pPaguMoOaKTHBHOCTH Ha KUBbIC
opranu3Mebl. EcrectBeHHbIil PpoH nznmydenus. Jlozumerpusi.

DHeprus CBsI3U HyKJIOHOB B sjipe. SAnepHblie cuibl. [ledekT Maccnl sapa.

SAnepublie peakuuu. [enenue u cunres saep. Anepusie peakropsl. [IpoGiaemsl
YOPABIISIEMOTO TEPMOSIEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl PAa3BUTHSA
AIEPHOU IHEPIETUKMU.

Mertobl perucTpaluy U UCCIEA0BAHUS JJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aUMOJICMCTBUS. bapuOHBI, ME30HbI M JICNTOHBI.
[IpencraBnenne o CtannaptHol Moaenu. KBapK-riitoOHHAst MOJIEIb aAPOHOB.

®uzuka 3a npeaenamu CrtaHaapTHoOW Mojenu. TéMHas martepuss U TEMHaS
DHEPI UL

EnuncTBO (hr3mveckoit KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKHUE MPOLECCHI: TO3UMETP, KaMepa
BuinbcoHa, a1epHblil peakTop, TEpMOSAEPHBINA pEaKTOp, aTOMHass 00MOa, MArHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomaol, nPAKMUKYM.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA € UCMOJIB30BAHUEM JJO3UMETPA.

N3yuyenue norioueHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3BUTHS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (QU3UKU Il OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHUYECKHX uccienoBaHuii. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAMMOE
JIBIKEHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTHMBHOCTb. McTrounuk sHeprum ConHua U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMMa «CreKTpaibHbIN KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW IOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IMOCJIEAOBATEIBLHOCTU. BHyTpeHHEe cTpoeHue
3BE37. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIACHUM U 3BoJrounu ConHIA U
3BE3/. DTambl )KU3HU 3BE3].

Muineunsiii ITyTe — Hama I'amaktuka. Ilonokenue u nuxenue CoJiHIIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B s1pax
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoid. 3akon Xa606mna. PazOeranue rajiakTHk.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U31ydYEeHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnwooenus.

HaGnronenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN JJIsi ONPEACICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro moyiylmiapusi U SipKue
3BE3/IBL.

HaGnronenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILICHUU.

POu3nyecKuil NPAKTHKYM.

Crioco6s1 m3MepeHus GU3NIeCKNX BETUYHH C UCTIOJI30BAHIEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpa’ull MOrpeurHOCTEM.

[IpoBeneHne KOCBEHHBIX W3MEPEHHMHM, MCCIEIOBAHUWA  3aBUCHUMOCTEHN
bu3nUecKuX BETWYHMH, MPOBEpPKAa MPEIIOKEHHBIX TUMOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zleliax «YUYEHUYECKHHl  3KCIIEpUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYM).

Oo6o0maroiiee NOBTOPpEeHUeE.



O0o001IeHNe U cUCTEMAaTU3alus COAEepKaHUs pa3lieloB Kypca «MexaHukay,
«MounekynspHas pu3nKa 1 TEPMOAMHAMUKAY, « DIEKTpOAUHaAMKKay, «Konebanus u
BOJIHBD», «OCHOBBI CHEUUAIbHOM TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
dusnka», « JIEMEHTbI ACTPOHOMHH U ACTPOPUZHKNY.

Ponr ¢usmkn w acTpoHOMUHM B OIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAIbHON M 3TUUECKOMN cepax AesTEeIbHOCTH YeJIOBEKa, pOJib M1 MECTO (DU3UKHU U
ACTPOHOMHMHM B COBPEMEHHON HAy4HON KApTUHE MHpA, 3HAYEHUE ONMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENBHOW W  MNPOTHOCTUYECKOM  (yHKUUN
(du3nueckoil Teopuu, posib (HU3NUECKON TeopuH B (POPMHUPOBAHUU TPEICTABICHUN
0 (¢u3MUECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xxnpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yriryos€HHOro ypoBHs B 11 kitacce ocymecTBiasercs
C Y4€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTE€MAaTHKH,
OMoNIOruM, XMMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ0
no3HaHuA: SBICHWE, HAay4YHbIA (PakT, TUnore3a, (QuU3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENbHBIE TPUOOPHI, UPPOBasi 1a00paTOPHsI.

Mamemamuka: pEUICHUE CHUCTEMBl YPaBHEHUW. TpUrOHOMETpUUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1€CTBO. BEKTOpHI M HUX MPOEKIMU HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (GyHKUMNA. [Ipu3Haku MOAOOUS TPEYyroJbHUKOB,
OTIpEJICIICHHE TUTONIA/IN TIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nextpuueckue SBICHUS B JKUMBOM mIpupoje, KojeOaTelnbHbIE
JBIDKEHUS B JKMBOM IPUPOJAE, DOKOJOTMYECKHE PHUCKH IIPU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYy)Karollell  cpensl,
yIbTPa3BYyKOBasl JHMATHOCTUKAa B MEIMILIMHE, ONTHYECKHE SIBIICHHUS B >KHBOU
IPHUPOJIE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHuUs KPUCTAUINYECKOMN PEIIETKHY, CIIEKTPaIbHbBIN aHAIH3.

T'eocpaghua: marnuTHBIE TIONMIOCA 3€MJIM, 3&JI€KM MArHUTHBIX — pYI,
(boTOCHEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpo/IBUraTeNlb SIkOOM, TeHepaTop NEPEeMEHHOr0 TOKa, MHAYKIMOHHAs Iedb,
JIMHUU DJIEKTpOIEpeay, dJIEKTPOABUraTelb, pajgap, paIiuoOIpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JIUArHOCTUKAa B TEXHUKE,
IIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, JIEpHAs SJHEPreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS Yy4ueOHOro mpenMera «Du3nukay
JIOJKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH 00YyYaIONUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pacUIMpPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTU B MPOLECCE pPean3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEILHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

rPa’*KAAHCKOr0 BOCTIMTAHUSA:

e chOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YyUaIOIErocs Kak akTUBHOTO
Y OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO O0IIEeCTBa;

e TMIPUHATHE TPAJUIHUOHHBIX OOIICUYEIIOBEUECKUX T'yMAHUCTHUYECKUX U
JIEMOKPAaTHYECKUX [IEHHOCTEM;

* TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
oOlecTBa, y4yacTBOBaTb B CaMOYMpaBlieHUH B  00pa3oBaTelbHON
OpraHu3alny;

* YMEHHE B3aMMOJECHCTBOBATH C  COLMAJBbHBIMHU  HMHCTUTYTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

* TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKOM JESATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIMTAHUSA:

e c(hopMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

e c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO MOBEICHMUSI;

e CHOCOOHOCTH OIICHMBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPHEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIEe B ACATEIIBHOCTH YYEHOIO;

* OCO3HAHME JUYHOIO BKJIa/Ia B TOCTPOEHUE YCTOMUYMBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOYAs OCTETUKY HAy4YHOIO

TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCTIMTAHMS:



UHTEpPEC K pa3IMuHbIM chepaM NpodecCHOHATBHON JESTENbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCOZHAHHBIN
BbIOOp Oynayliel Npoeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE
IJIaHbL,

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCTH
(GU3MKKN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOIrHM4€CKOr0o BOCIIMTAaHUA:

c(hOPMUPOBAHHOCTh JKOJOTMUYECKON KYJIBTYpPbI, OCO3HAHUE TII00AIHLHOTO
XapakTepa IKOJIOTHUECKUX MPpoOosIeM;

IJIAHUPOBAHUE U OCYLIECTBJIIEHUE JICUCTBUM B OKPYKAIOIIEH CpeAe Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTUS YETIOBEUECTBA;
paclIMpeHre OmbITa ACATEIBHOCTH AKOJOTMYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW JESATEIbHOCTHU, FOTOBHOCTH B Mpoliecce
U3y4YeHUs] (PU3UKU OCYIIECTBIATh MPOEKTHYID W HCCIEI0BATEIBCKYIO
NeATEeIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUSA
Bba3oBble Jjornueckue 1eicCTBUSA:

CaMOCTOSITEJIbHO  (POPMYJIUPOBAaTh M AKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU IEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJIAIT  3aKOHOMEPHOCTM U TPOTHUBOPEUUS B PacCMAaTPUBAEMBIX
(buU3HYECKUX SABJICHUSIX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEeMbl C YUETOM aHAIN3a UMEIOLIUXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBaTh COOTBETCTBHE
pE3yIbTaTOB LIEJISAM, OLEHUBATH PUCKH ITOCIIEICTBUM 1E€ATEIBHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH PadOTy B YCJIOBHUSX PEAIbHOIO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX TPOOJIeM.

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHHI

BJIa/I€Th HAYYHOU TEPMHUHOJIOIHEN, KIIFOUEBBIMU MTOHATUSIMH U METOJIaMU
(bu3nuecKoil HayKu;



BIAJCTh  HaBBIKAMU  Y4YEOHO-UCCJENOBATENLCKOW U MPOEKTHON
NEATeIbHOCTH B 001acTu (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOWCKY METOJIOB peUIeHHs 3a4ad  (PU3NIECKOTO
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIpPETALUU, TPEOOPa30BAHUIO U PUMEHEHHIO B PA3TMYHBIX YUSOHBIX
CUTyallMsiX, B TOM YHCJI€ MPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
buzukuy;

BBISIBIISATh TIPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJM3WpPOBATh 3aady,
BBIBUTATh THUNOTE3y €€ pemieHUs, HaXOAUTh apryMEHTHl IS
JIOKA3aTelbCTBA CBOMX YTBEPIKIACHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pElIeHuUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJA€ pEIICHUs 3aJaydl PEe3yJbTaThl,
KPUTHUYIECKU OIICHUBATHh UX JOCTOBEPHOCThH, IIPOTHO3UPOBATH N3MCHECHHE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (GOPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NESATEILHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TICPEHOCHTHh 3HaHWA 10 (U3NKE B TPAKTHUECKYIO 001acTh
KU3HECATSIILHOCTH,

yMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJIEH, ITPEIaraTh OPUTMHAIBHBIC TIOIXO0/IbI U PEIICHUS;
CTaBUTb MPOOJIEMBI M 33/1a4UH, IOIYCKAIOIINE ATbTCPHATUBHBIC PEIIICHHUS.

Pab6ora ¢ undgopmanmueii:

BJIa/IETh HABBIKAMU MOJTyUYEHUsI HHPOPMAIMH (PU3UUECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IOUCK,
aHaJIM3, CUCTEMATHU3AlUI0 U MHTEPIpETalni0 MHPOPMALMK Pa3TUYHBIX
BUJIOB U ()OPM IMPEACTABICHUS;

OLIEHHBATH JIOCTOBEPHOCTh MH(OpMaIuy;

UCIIOJb30BaTh CpEACTBa HMH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 33Jad C COONIOJACHUEM TpPEeOOBAHMNM SPrOHOMMKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpEeKeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PM3UYECKOTO COACPIKAHMS B Pa3IUYHBIX (hopMarax c
y4€TOM Ha3Ha4yeHHs WHGOpPMalKMKW M UEJNEeBOH ayIUTOPHUM, BBIOMpas
ONTHUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyaIU3aLUH.

KoMMyHuUKaTHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIC 1eiiCTBHUS:



OCYIIECTBIIATh OOLIEHHME HAa YypokKax (U3MKM U BO BHEYPOUHOU
NEATEIIBHOCTH;

pacrno3HaBaTh MPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W CMsr4aTh
KOH(JIUKTBI;

Pa3sBEPHYTO U JOTUYHO U3JIAraTh CBOXO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIIOIB30BATh IPEUMYIIIECTBA KOMAHIHOW U MHAMBUAYAJIBHOU
paboThI;

BBIOMpPATh TEMATUKY MU METOJAbl COBMECTHBIX JEUCTBHI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOI0 YJIE€HA KOJIJIEKTHUBA,

IIPUHUMATh 1€JIM COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBATH W
KOOPAMHUPOBATb JEUCTBUA 110 €€ JOCTUXKCHUIO: COCTAaBIATH IUIAH
NEUCTBUMN, paclpeieisiTh POJIM C yUETOM MHEHHM YYaCTHUKOB, OOCYK1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOCTO BKJIAJa M Ka)XIOr0 y4YaCTHUKA KOMaHIbI B
oO1IMii pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

IpeJjaraTb HOBBIE IIPOCKTHI, OLEHUBATh HUAEHU C IO3ULHUU HOBU3HEI,
OPUT'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JINYHBIX
CUTYaIUAX, TPOSBISTH TBOPUECTBO U BOOOpaKEeHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIE Y4eOHbIE AeHCTBHUS
Camoopranuzanms:

CaMOCTOSTENIbHO OCYIIECTBIISITh TI03HABATENIbHYIO JAESTEIHHOCTh B 00JaCTH
(U3HKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (DOPMYJIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIAH PELICHUS] PACUETHBIX U KaUY€CTBEHHBIX
3a/1ay, MJIaH BBIMIOJIHEHUS MPAKTUYECKOW PabOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacCHIMPATh PAMKH Y4e€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO APYIUIIMA B 00JIACTH
(GU3HKY, TIOCTOSIHHO TOBBIIATHE CBOM 00pa3oBaTEIbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IJMOLHOHAIbHBIN HHTEJICKT:

AaBaThb OLCHKY HOBBIM CUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTD,
OLOCHUBATb COOTBCTCTBHUC PC3YJILTATOB LICIISIM,



e BJAQJCTh HaBBIKAMHU TIO3HABAaTCIBHOW pedIeKCHMM KaK OCO3HAHHS
COBEPIIIACMBIX JIEHCTBUIA W MBICIUTEIBHBIX MPOIECCOB, MX PE3YJITATOB U
OCHOBaHM;

e WCIOJIb30BaTh MPUEMBI PEQIICKCUH JISI OTICHKH CUTYAIlUH, BLIOOPA BEPHOTO
peleHus;

e YMETh OIICHUBATh PUCKH M CBOCBPEMCHHO IPHHHMATh PEIICHUS 1O HUX
CHIDKCHUIO;

e TPWHWMATh MOTHBBI W ApPTyYMEHTHI NPYTUX TPHU aHAJIU3E PE3yIbTaTOB
NEATEIHbHOCTH,

e TPUHUMATH Ce0s1, TOHUMAsI CBOU HEJOCTATKHU M JJOCTOMHCTBA,

e TIPWHWMAaTh MOTHBBI W aApPryMEHTHI JPYTrUX TPH aHaJU3e Pe3yIbTaToOB
JCATEIHbHOCTH,

e TIPHW3HABATH CBOE MPABO M MPABO APYTHUX HA ONMTHOKH.

B mporecce mOCTMXKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS TPOTPAMMBI TIO
bu3uKe I YPOBHA CpPEIHEro oOmero oOpa3oBaHHS Yy OOyYarOIIUXCS

COBEPILICHCTBYETCS SMOITUOHATBHBIH WUHTEJUICKT, IpeToIararoIui
c(hOpPMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJTIOYAIOIIETO  CIOCOOHOCTh ~ TIOHUMATh  CBOE

SMOIIMOHAJIBHOE COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOLIMOHAIILHOMN cepbl, ObITh YBEPEHHBIM B cE0€;

e CaMOpETYJINPOBAHUS, BKIIOYAOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAECHHE, CIIOCOOHOCTh aJalNTHPOBATBhCS K
YMOILIMOHAIILHBIM HM3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBALMHU, BKIIOUYAOIIEH CTPEMIIEHHUE K JOCTUKEHUIO LEIH
U yCIleXy, ONTUMH3M, THULIUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

e OMIATUHM, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHMMATh  AMOLMOHAJIBHOE
COCTOSIHHE JpPYTMX, YYHMTBIBATH €ro TIpPU OCYLIECTBICHUU OOUICHUS,
CIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

e COUMAIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH  BBICTPaMBATH
OTHOIIEHUS C JAPYTMMHU JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemniarb KOH(IUKTHI.

[MTPEAMETHBIE PE3VYJIBTATDBI

K xonity oOyuenus B 10 knacce npeiMeTHbIE pe3yIbTaThl HA yTyOJIEHHOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUI:



NOHUMAaTh POJb (U3UKU B  DKOHOMHYECKOW, TEXHOJOTHMYECKOM,
9KOJOTMYECKOM, COLUMaIbHOM W 3THUYECKOW cdepax AesTeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOW HAyYHOH KapTUHE MUpa,
3HAUYCHHUE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIICH, OOBSICHUTETHLHON U
MPOTHOCTHYECKOW  (QYHKIUN  (QU3MYECKON TEopuM —  MEXaHUKH,
MOJICKYJISIPHON (DUBUKH M TEPMOJUHAMUKH, POJb (HU3NYECKOU TEOpUHU B
(bopMHpPOBaHUY MTPEACTABICHUM O (PU3UUECKON KapTHHE MHPA;

pa3nuyaTh yCIOBHUS MPUMEHUMOCTH MOEIeH (PM3MUECKUX TeJl U MPOIIECCOB
(s1BNIEHMI): WHEpIMANIbHAs cUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHalibHasi TOYKa, pABHOYCKOPEHHOE JIB)KEHHE, CBOOOIHOE MaJICHUE,
abCcosIoTHO yrpyras jaedopmaiys, aOCOMIOTHO ynpyroe W abCOIIOTHO
HEYIPYroe CTOJIKHOBCHMS, MOJEIA Tras3a, KUJIKOCTH U TBEPIAOTO
(KpUCTaJUIMYECKOr0) Teja, UIeaIbHBINA ra3, TOUEUHbIN 3aps]l, OJIHOPOJIHOE
AIEKTPUYECKOE TIOJIE;

paznuyaTh ycioBHsS (TpaHMIIb, 00JIACTH) TPUMEHHUMOCTH (U3UUYECKUX
3aKOHOB, MTOHMUMAaTh BCEOOHIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUA YACTHBIX 3aKOHOB;

aHAIM3UPOBATh W OOBSCHITH MEXAaHWYECKHE TMPOIECChl W  SBICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KUHEMATUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3oBaHusi ['anmumies 1y CKOPOCTH W TEpEeMEIICHHUS,
3akOHbl HpIOTOHA, TIPUHUMI  OTHOCUTENBHOCTH [ amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHl CHUIIBI C W3MEHEHHUEM MEXAaHWYECKOW SHEPTHH,
yCIOBUSI paBHOBECUS TBEPJAOTO Teia), MPU OTOM HCIOIb30BAThH
MaTEMaTHYE€CKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS MPUMEHUMOCTH
bU3UYECKNX 3aKOHOB: MpeoOpa3oBaHuil ['anwmies, BTOpPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIIYJIbCA U MEXaHHMYECKOU
DHEPIrUHU, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHI U SBJICHUS, UCIIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MoOJEKyJIsipHOH (QU3UKH U
TepMOJAMHAMHUKU (CBS3b JaBJEHUS HUJIEAIbHOIO Traza CcoO CpeaHei
KMHETHYECKOW JHEPIUEd TEIUIOBOTO JBMKEHHS W KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEAHEH KUHETHUYECKOU
SHEPTUEN TEIJIOBOTO ABUKEHHS €r0 YaCTHIl, CBSI3b JABJIEHUS HUICATIBHOTO
raza C KOHUEHTpalMe MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHHUE
MenpaeneeBa—Kianelipona, mNEpBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHUSI PHEPIUM B TEIJIOBBIX MPOIECcCax), IPU 3TOM HCIOIb30BAThH



MaTEMaTUYECKOE BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAJIM3UPOBaTb M  OOBSACHATH JJIEKTPUUECKUE SIBJICHUS, MCIONb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, NOTEHIUAIBHOCTD
IIEKTPOCTATUYECKOTO TOJISA, NPHUHLIMI CYHNEPHO3ULUN DIEKTPUUECKHUX
IIOJIEH, MPU ITOM YKa3blBas YCJIOBHUS NPUMEHHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTUYECKU Ba)KHbIE COOTHOILICHHMS: 3aKOHbI OMma Juisl ydacTka
LHeNd W JUIA 3aMKHYTOM JJIEKTpUYECKOW wnenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsr dapazaest 11st 37€KTpOIn3a);

ONUCHIBATh (PU3NYECKUE TMPOLECCHl U SIBICHUS, WCIOJIb3YsS BEITUYMHBIL:
NIEPEMEILICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIbl, IaBJIEHUE, TIOTEHIIMAIbHAS SHEPTHsl, KHHETUYECKasi SHEPTUs,
MEeXaHU4ecKasi SJHeprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
cujia TSDKECTH, CHJIAa YIPYTrOCTH, CHJIAa TPEHHs, MOIIHOCTb, 3HEPrus
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOIM3U €€ TOBEPXHOCTH, SHEPTUS yIPYTron
nepopManuy Npy>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAsL TEMIEpaTypa
Tena, paboTa B TEPMOJAMHAMHUKE, BHYTPEHHSS SHEPIrHs UACAIbHOIO
OJIHOATOMHOTI0 ra3a, padoTa UJealbHOr0 ra3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KIIJl mmeanbHOro TEmiIOBOrO JABUTATEIIS; SJICKTPUYECKOE IIOJIE,
HaIpPsHDKEHHOCTD JIEKTPUYECKOTrO IO0JISA, HANPSKEHHOCTD I10JS TOYEYHOIO
3apsiia WM 3apsDKEHHOTO IIapa B BAKyYME U B AUAJIEKTPUKE, OTEHIMAT
3JEKTPOCTATUYECKOTO MOJIA, PAa3HOCTh IMOTEHIHAJIOB, AJIEKTPOABUKYIASL
CUJa, CHJIa TOKA, HANPSHKEHUE, MOLIHOCTh TOKA, 3JIEKTPUUYECKas EMKOCTb
IUIOCKOTO  KOHJIEHCATOpa,  CONPOTHBIICHME  y4yacTKa  LEenu  C
IIOCJIEIOBATENbHBIM U MapaJUICIIbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPTUS
3JIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBACHATHL  OCOOEHHOCTM  MPOTEKaHUs]  (U3MYECKUX  SIBJICHUI:
MEXaHHYECKOE JIBMKEHHE, TEIUIOBOE JBIWKCHHME YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMXEeHHE, AU(y3us, UCTapeHue,
KHUIICHWE U KOHJEHCALWs, [IJIaBJIEHUE U KPUCTAJUIM3aLNs, HAPAaBJICHHOCTh
TEIUIONepeaut, NIEKTPU3ALUs TeJ, YIKBUIIOTEHINAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

POBOJIUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
JPYTOM C UCITOJIB30BAHUEM MPSMBIX U3MEPEHUM, IPY 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IMOJYYEHHON 3aBUCHUMOCTH
bu3nueckux BEIMYMH B BHUAE TpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTE  W3MEPEHHM, JIeJIaTh  BBIBOABI [0  PE3yJbTaTaMm
VCCJIEIOBAHMS;



POBOJUTh KOCBEHHBbIE M3MEpeHUs (U3NYECKUX BEIUYUH, MNPU ITOM
BbIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEII0KEHHON T'MIOTE3bl: NIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U JIe€JaTh BBIBOJ O CTaTyce MPeJIOKEHHON
TUIIOTE3bI;

coOmro1aTh IpaBuiia 0€30MacHOr0 TpyAa MPU NPOBEJECHUN UCCIIEI0BaHUN B
paMKax  y4yeOHOro  OSKCIepUMEHTa,  MpakKTUKymMa ©  y4eOHOo-
UCCJIEIOBATEIBCKOW M IPOEKTHOM JAESITEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYA0BAHMUS;

pemiath pacy€THbIE 3aJadyd C SBHO 3a/laHHOM M HESIBHO 3a/JlaHHOMU
(bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHajIW3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUecKOM MOJenu, OTBeYarolied TpeOOBaHUSM 3ajadd,
OPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NIECKUX
TEOPHUH INPU UCIHOJIB30BAHUM MATEMaTHYECKUX METOJOB PEIICHMS 3ajad,
POBOJUTH Pacu€Thl HA OCHOBAHUM UMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOAbI PEUICHUS ¢ YUETOM IMOITYUYEHHBIX
pe3yJIbTaToB;

peliath KayecTBEHHbIE 3ajjaud, TpeOyrollue NPUMEHEHHUs 3HaHUN U3
Pa3HbBIX pa3lieloB Kypca GU3HKH, a TAKKEe MHTErpalliid 3HAHUM U3 JPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XICHUI C OMOPON HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOLIEro MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHOM
NESATENbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IMPOILIECCAMH, C
MO3UIINI IKOJIOTHYECKON 0€30MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIb30BAaHUH, & TAKXKE PA3yMHOM HCIOJb30BaHUM IAOCTUKEHUN
HAyKd W TEXHOJOTWWA JUIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOIO
00I111eCTBA;

OPUMEHSATh pa3uyHble cocoObl paboThl ¢ MHpopManuen (HU3NIECKOTo
COEpKaHUSI C UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHH, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAaLMOHHBIE



TEXHOJIOTMM I TIOUCKA, NepepabOTKH M NPEIbsSBICHUS Yy4eOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMAINU, CTPYKTYPUPOBAHUS i WHTEPIIPETAIINH
uHbOpMaIMU, TOJYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBAaTh  MOJy4YaeMyl0  HMHQOpPMAIMI0 W  OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(POPMAIIUH;

TIPOSIBIISITH OpraHHU3aIOHHBIC u M03HABATEIIbHBIC YMCHHUS
CaMOCTOSATENILHOTO TPUOOPETEHHS] HOBBIX 3HAHUH B MPOIIECCE BHIMOTHEHUS
IPOEKTHBIX U Y4eOHO-HCCIeT0BATENbCKUX PaldoT;

paboTaTh B Tpymme C HCIOIHEHHEM pA3IUYHBIX COIHUANBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy IPyMIbl, PAlMOHAIBHO PACHPEENTh NEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJeKBaTHO OLIEHMBATh BKJaJ KaXKJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTPUBAEMON MPOOIEMBI;

IPOSBIISITH MOTUBALIMIO K OyAyiel npodecCHOHaIbHON AeATEIbHOCTH 10
CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

K xoHity oOyuenusi B 11 knacce npeIMeTHbIC pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHHUIA:

MOHUMATh POJIb GUBUKHU B YKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COITUATbHON
U ATUYECKON cdepax NedaTeNbHOCTH YeloBeKa, pojib U MECTO (PU3UKHU B
COBPEMEHHOW HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA M JAIBHEUIIEM HAYYHO-TEXHUYECKOM PA3BUTHH,
3HAUYCHHUE OMHCATEIIbHON, CHCTEeMATH3UPYIONIEH, OOBSICHUTETHLHON U
MPOTHOCTHYECKOW (GYHKIMNA (U3HUYECKOM TEOpUU — DIEKTPOAHMHAMHUKH,
CHElUaIbHOM TEOpUHU OTHOCHUTENIbHOCTH, KBAaHTOBOW (U3HUKH, pPOJIb
¢usnueckoil Teopur B (HOPMHUPOBAHUM MPEACTABICHUA O (PU3NUECKON
KapTHHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;
pa3ianyaTh yCIOBUS IPUMEHUMOCTH MOJieIel (U3NYECKUX TEJl U IIPOLIECCOB
(sIBJI€HMIT): OJTHOPOJHOE JIEKTPUUECKOE U OJHOPOIHOE MArHUTHOE IOJS,
rapMOHHUYECKHE KOJeOaHMsl, MaTeMaTUYeCKU MAasTHUK, HCaNIbHBIN
PY>KUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UCaTbHbIN
KoJie0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sJipa
KBAaHTOBOM MOJIEJIH CBETA;

paznuyaTh yCioBHsS (TpaHHULbl, 00JIaCTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH 3JCKTPOMArHUTHBIE MPOLECCHl U SBICHUS,
UCIIONb3Ys. OCHOBHBIE TIOJOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKU H
CHEUUaIbHOM  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



AJIEKTPUUECKOTO  3apsiga, cuia Awmmepa, cwia JlopeHia, 3akoH
JJEKTPOMAarHUTHOW  WMHAyKuMM, npaswio Jlennma, cBa3p  J/IC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCThIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIAThI CIICIIUATBHON TEOPUU OTHOCUTEIILHOCTH
OWHILITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS
NOJIOXKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doTordexra, mepBoIit 1 BTOPOU MOCTYNAaThl bopa, MpUHIIAIT COOTHOIIICHUS
HeonpenenéHHocTe [elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCOBOTO YHCEJ U SHEPTUHU B SIIEPHBIX PEaKLUIX, 3aKOH PAAHUOAKTUBHOTO
pacrnaja);

OMUCHIBATh (PU3UYECKHUE TMPOIECChl W SIBICHUS, HUCIOJIb3Yysl BEJIMYWHBIL:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISI, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
NOJIA, pAa3HOCTh MOTEHLUUAJIOB, OAJIEKTPOJABIKYIAS CHJIA, WHIYKLIHS
MAarHUTHOTO TIOJISl, MAarHUTHBIA TIOTOK, CWia AMIiepa, WHIYKTUBHOCTD,
ANIEKTPOJBIKYINAST CHUJIA CAMOMHIYKIIMHM, HSHEPrus MAarHUTHOTO TOJIs
IPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, MTOTHAS SHEPTUSL, DHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUSI U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
W 3aps] sApa, SHEPTUs CBSI3U Spa;

OOBACHATH  OCOOCHHOCTH  TpPOTEKaHWS  (U3UYECKUX  SIBIICHUMU:
AJIEKTPOMArHUTHAsE UHIyKIIHSI, CAMOUHIYKIIMSI, pe30HaHC, UHTEephepeHIns
BOJIH, Jupakuus, JUCIEpPCUsi, TOJHOE BHYTPEHHEE OTPAKECHUE,
dbotornexTpuueckuii 3pdekt (hororddexr), anvda- u 6era-pacnansl saep,
ramma-u3iaydeHue saep, GU3n4ecKue MPUHLHUIIBI CIIEKTPAIBHOTO aHAIA3a U
paboTHI J1a3epa;

OTIpeIeNsATh HaNpaBlIeHWE WHIYKIIMM MArHUTHOTO TOJI TPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUe, CO3/1aBAEMOE MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €T0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIONINE ACTPOHOMUYECKUE TOHATUS, TEOPUU U
3aKOHBI IS aHalin3a MW OOBACHEHUS (PHU3NUECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKralaKTUYECKON
cpene; ABMKEeHUs] HEOECHBIX TeJl, HBOJIONNH 3BE3T U BeeneHHoii;
IPOBOJANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKHX BEIUYHH C
UCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHU, MpPH O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTHU
bu3nueckux BEIMYMH B BHUAE TIpaduKoB ¢ Y4ETOM aOCOJIIOTHBIX
NOTPEIIHOCTE  M3MEPEHM, Jenarb  BBIBOJABI IO  pe3yJbTaTaM
UCCIIEIOBaHUS;



IPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BbIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
[IOJTlyYEHHBIE PE3yJIbTaThl U J€JIaTh BBIBOJ O CTaTyce MpPeasIOKEHHOM
TUIIOTE3bI;

OMKCBIBATH METO/IBI MOJIYYEHHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHUIA;
co0iroaaTh mpasuiia 0€30MacHOro TPpyAa MPH MPOBEAECHUH UCCIEI0BAaHU B
paMKax  y4yeOHOTO  OJKCHEpHUMEHTa,  MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENBLCKONM M TPOEKTHOM JAESITEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBAHMS;

pemiate pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
¢u3nyeckoil MOJeNbl0: Ha OCHOBAaHMM aHaju3a YCIOBHUS BbIOWpATh
¢usnyeckue MOJeNd, OTBeYarolue TpeOOBaHUSIM 3a/Jayd, MPUMEHSThH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U NOCTYJAThl (U3NYECKUX TEOPH
OpU  HKCIOJb30BAHUM MATEMAaTHYECKUX METOJOB pEeUIeHUs 3ajad,
IPOBOJUTH Pacu€Tbl HA OCHOBAHMM MMEIOIINXCS TaHHBIX, aHAJM3HPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOAbI PELIEHUS ¢ YYETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3ajjaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3lieloB Kypca GU3HMKH, a TAK)KE€ MHTErpalliid 3HAHUM U3 JPYrUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCy>XJI€HHUI C OOPOM HA N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
IPUHLKIIOB paObOThl U3MEPHUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOLIErO0 MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHA;

aHAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOI U MTPOU3BOJICTBEHHOU
NEeSATENbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKHMMH MPOLECCaMHU, C
TO3UIINI 3KOJOTHYECKON 0€30acHOCTH, MPEACTABICHUH O PallMOHATEHOM
IPUPOAOIIONB30BaHNN, & TAKKE PasyMHOM HCIIOJIb30BAHUM JIOCTUKEHUI
HayKM M TEXHOJOTMH JUId JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOIO
00I111eCTBA;

NPUMEHSATh pa3uyHble crocoObl padboThl ¢ MHpopMaluen (HU3NIECKOro
CoepKaHUsl C MCIHOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUM JUIsI TOUCKA, NEepepadOTKM M MPEAbsBICHUS Y4eOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIK, CTPYKTYpPUPOBAHUS U UHTEPIIPETAILIUU
uHbOpMaIlMU, MOJYYEHHOM U3 pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpPMAIMIO W OLIEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HUHPOpMaLIUK;

IPOSABIIATH OpraHu3alOHHBIE U MIO3HABATEIIbHBIE yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUS HOBBIX 3HAHUN B MPOIIECCE BHITOIHEHUS
IPOEKTHBIX U Y4EOHO-HUCCIIEN0BATENBCKUX PaldoT;

paboTaTh B TIpylIe C HUCHOJHEHHEM pa3IMYHBIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIIMOHAILHO PACTIPENEISITh AESITEIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B PELICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATH MOTUBALMIO K Oyayiie mpodeccnoHanbHOM AesTeNbHOCTH 1O
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOduIIs.
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MEKTPUICCKUI TOK 6847
bu6mmoreka [JOK
Toku B pa3mu4yHbIX
4.3 6 https://m.edsoo.ru/f16b
cpenax 6847
Hroro no pazneny 54
Pa3nen 5. PUSUUECKHI IPAKTUKYM
S bu6mmoreka [JOK
5.1 16 16 https://m.edsoo.ru/f16b
MIPAKTUKYM 6847
Hroro no pazmeny 16
bu6mroreka [JOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b
68d7
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME
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11 KITACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHue
(uudposbie)
n/ pa3aesioB U TeM Beer | KoHTpoubH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmbl 0 ble padoThI ue padoTbl
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
1.1 MarnauTHoOE€ 1ose 14 https://m.eds00.1u/39859
efl
bubmuoreka IIOK
DJIEKTPOMarHuTH
1.2 13 1 https://m.eds00.ru/39859
ast MHIYyKIIUS
efl
Hroro no pazneny 27

Pa3nea 2. KOJIEBAHUSA U BOJIHbBI

bu6mmorexa [JOK
Mexanndeckne
2.1 10 https://m.eds00.ru/39859
KoJIe0aHus
efl
but6mmoreka [JOK
ONEeKTPOMarHUTH
2.2 15 https://m.eds00.ru/39859
ple KoeOaHus
efl
MexaHu4deckue u bu6mmoreka [JOK
23 3JIEKTPOMAarHuTH 10 1 https://m.eds00.ru/39859
bI€ BOJIHBI efl
bubmuoreka IIOK
2.4 Onruka 25 1 https://m.eds00.ru/39859
efl
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIUAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH

bu6mmroreka [JOK
3.1 OcuoBrel CTO 5 1 https://m.eds00.ru/39859
efl
Hroro no pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA
Kopnyckymnsipro- bu6nmoreka [IOK
4.1 BOJIHOBOM 15 https://m.eds00.ru/39859
JIyaanu3m efl
bubmuoreka IIOK
4.2 ®dusuka atoma 5 https://m.eds00.ru/39859
efl



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

duzuka

ATOMHOTO SIDA H bu6mmorexa [JOK
4.3 P 5 https://m.eds00.ru/39859
JJIEMEHTAPHBIX
efl
YaCTHII
Hroro no pazneny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKH
DJeMEHTHI bub6mmorexa [JOK
5.1 aCTPOHOMHUH U 12 https://m.edso0.ru/39859
acTpOHU3UKH efl
Hroro no paszneny 12
Pasznen 6. PUSUUECKHMA IPAKTUKYM
. bu6mmoreka [JOK
dusnueckui
6.1 16 16 https://m.edso00.ru/39859
PaKTUKyM
efl
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE ITOBTOPEHUE
CucremMarusanus
u 00o0mIeHHe
PEMETHOTO
COJICPKaHUS U
bu6mmoreka [IOK
OTIbITa
7.1 15 https://m.eds00.ru/39859
JIESITEIIBHOCTH, ofl
IPHOOPETEHHOTO o
pU U3YYCHUH
Kypca ¢puzuku 10
— 11 knaccos
Hroro no pazneny 15
bu6mmoreka [JOK
PesepBHoe Bpems 10 https://m.eds00.ru/39859
efl
OBIIEE
KOJIMYECTBO
YACOB IIO 170 4 16
ITPOI'PAMME
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