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1. HACIHOPT PABOYEM ITIPOT'PAMMBbI JUCHHUITINHBI
«DPusuka»

1.1. ObsacTb npuMeHeHus: padoueii MPOrpaMMabl

PabGouass mporpamMma JUCHMIUIMHBI ~ SBJISETCS  YacThi0  MPOTPAMMBbI
MOJITOTOBKM CHEIHAINCTa cpenHero 3BeHa B cooTBercTBuu ¢ PI'OC cpemnero
oO1ero oOpazoBaHusI.

PabGoyass mporpaMMa IUCHHMIUIMHBI MOXET OBITH HMCIOJIB30BaHA JPYTUMH
00pa3oBaTEIbHBIMU YUPESKACHUIMHA MPOGECCHOHATBHOTO W JOMOJHUTEIBHOTO
oOpa3oBaHus, peAM3YIOIIUIMUA 00pPa30BaTEIBbHYIO MPOTPAMMYy CPEAHETO OOIIEro
oOpa3oBaHUs.

1.2. MecTo TMCUMIJIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CIEI[HATHCTA
Cpe/lHero 3BeHa
JNucnuminaa «®du3rkay BXOIUT B 00111€00pa30BaTEIbHYIO MOJITOTOBKY.

1.3. Hean u 3agauM JUCHMILVIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHUA
TUCHUNITIHHBI

B pe3ynbTaTe 0cBOCHHUS TUCHUILITUHBI 00YUYaIOMUNACS TOJKEH YMETh:
- pa3niuyaTh YCJIOBHS NPUMEHUMOCTH MoJeieil (U3HYecKuX Tell W MPOIECCOB
(sBieHUI):  WUHepUUMalIbHAs  CcHUCTeMa  OTCYeTa, MaTepualbHas  TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOJHOE TmMajeHue, aOCOJIOTHO YIpyras
nedopMmaiusi, abCONIOTHO YIpPyroe MW aOCOJIIOTHO HEYNPYroe CTOJKHOBEHUS,
MOJIeJIel rasa, >KMJIKOCTA U TBEPAOIo (KPUCTAIUIMYECKOr0) TeNa, HICATbHOTO rasa,
TOYEYHBIN 3apsll, OJHOPOJHOE OHJIEKTPUUECKOE MOJE, OJHOPOJHOE MArHUTHOE
noje, TapMOHUYECKHE KoJeOaHus, MaTeMaTUYeCKUN MAasTHUK, WJealbHbIN
NPY>KUHHBI MasTHUK, TapMOHUYECKHE BOJIHBI, WJACAIBHBIM KOJIeOATEeIbHBIN
KOHTYp, TOHKas JMH3a; MOJieJied aToMa, aTOMHOIO sjjpa M KBAaHTOBOW MoJenu
CBETA;
- OOBSACHATH OCOOCHHOCTH TMPOTEKAaHWA (PUINUYECKHUX SBJICHHUN: MEXaHUYECKOe
JBH)KEHUE, TEIUIOBOE JBM)KEHME YACTHUI] BEUIECTBA, TEILUIOBOE pPaBHOBECHE,
OpoyHOBCcKkoe JBrkeHue, auddysus, ucmapeHue, KHUICHUE | KOHJICHCAIIHS,
IJIaBJICHUE W KPUCTAJUIM3allMsl, HANPABJICHHOCTh TEIUIONEpEIayu, SJICKTPHU3alnn
T€J,  OSKBUIOTECHIHAIBHOCTH  IOBEPXHOCTU  3apPSHKEHHOTO  IPOBOJHMKA,
JIEKTPOMATrHUTHON WHAYKIIUU, CAMOWHAYKIIMH, 3aBUCHUMOCTH COIPOTHBIICHHS
MOJYNPOBOAHUKOB  "p-" m  "n-TumoB" OT  TemmepaTypbl, pPE30HAaHCA,
uHTepPepeHIu  BOJH, JAU(PaKIUM, JUCHEPCUH, TOJHOTO BHYTPEHHETO
orpaxkenus, pororddekr, duzMUECKHEe TPUHIUIBI CHEKTPATHLHOIO aHajau3a |
paboThI azepa, "anpda-" u "0eTa-" pacnaabl saep, raMMa-u3IydeHue saep;
- TPUMEHSTh 3aKOHBI KJIACCUYECKOW MEXaHUKH, MOJICKYJISIpHOU (GUBUKH U
TEPMOJUHAMUKHU, DJEKTPOJMHAMUKHA, KBAHTOBOM (U3UMKU I aHaliu3a U
OOBSICHEHUS SIBIICHUNA MUKPOMHUpPA, MaKpOMHUpa U MEramupa, pa3indarh yCIOBUS
(rpaHuUIBl, 00JACTH) TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TTIOHMMATh BCEOOIIHIA
xapaktep (GyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHWYECKOU
SHEPIruM, 3aKOH COXPAHEHUSI MMITYJIbCa, 3aKOH BCEMUPHOTO TITOTEHHS, MEPBbIN



3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHUS OJJIEKTPUYECKOrO 3apsAna, 3aKOH
COXpaHEHHUs] DHEPruM) W OrPaHUYECHHOCTh MCIOJb30BaHUSI YACTHBIX 3aKOHOB;
aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHI, UCIIONb3Ys] OCHOBHBIE MOJIOKEHUS, 3aKOHbI
U 3aKOHOMEPHOCTHU; OTHOCHUTEIBbHOCTh MEXaHWYECKOTO JABWKEHHS, (POPMYIIbI
KMHEMaTUKA PaBHOYCKOPEHHOTO JBWXKEHUs, IMpeoOpa3zoBanus [amuies st
CKOPOCTH UM TMEpEeMEIICHUs, Tpu 3akoHa HbpIOTOHA, MPUHIMI OTHOCUTEIBHOCTH
["anunest, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBl COXPAHEHUS HUMIIyJbCa U
MEXaHMYECKON HJHEPruM, CBSI3b PaOOThl CHIIBI C M3MEHEHHEM MEXaHUYECKOU
SHEPIrUH, YCJIOBUA PABHOBECHUS TBEPAOIO TEJA; CBSI3b JABJICHUS WJICAIBHOTO Ta3a
CO CpEeHEN KMHETHUYECKOW SHEPTrUEH TEIJIOBOrO JIBUKEHUS M KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEMIECTBA CO CPEIHEN KMHETUYECKON YHEPTUEN €TI0
YaCcTUIl, CBSI3b JABJICHHUS HWICAIBHOTO Ta3a C KOHILEHTPAUHUEH MOJEKYJT U €ro
TeMmieparypor, ypaBHeHue  MeHnneneeBa-Knamneiipona,  mnepBblid  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUs JHEPIMM B TEIUIOBBIX IIPOLIECCAX; 3aKOH
COXpPaHEHHSI DBJEKTPUUECKOrOo 3apsana, 3akoH KynoHa, MNOTEHIHAIbHOCTh
IJIEKTPOCTATUYECKOIO II0JS, MPUHUHUI CYIEPIO3ULHUU DICKTPUYECKUX II0JIEH,
3akoHa KynoHa; 3akoHbl OMa 1Sl y4acTKa ey U ISl 3aMKHYTOW 3JIEKTPUYECKON
uenu, 3akoH Jxoyns-JIeHma, 3aKOH BJIEKTPOMAarHUTHOW WHAYKIUHU, ITPaBUIIO
JleHna, mnocTynaTel CHEUHUATBHOW TEOPUHU OTHOCUTEIBHOCTH OWHIITEWHA,
ypaBHeHue OWHINTeHHa 1 hoTodddekra, mepBblii U BTOpoi mocTtynatel bopa,
MPUHININ HeonpeaeaeHHOCTH ['elizeHOepra, 3aKOH COXpaHEHUS 3apsija, MaCCOBOTO
YHCJIAa U SHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO PaCIaja;

- NIPUMEHATH OCHOBOMOJATAIOIINE ACTPOHOMUYECKNE TTOHATHUS, TEOPUU U 3aKOHBI
JUISL aHalii3a U 00bsiICHEHUs (PU3UYECKUX MPOIECCOB, MPOUCXOISIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMaxX, B MEXIaJIaKTUUECKOW cpeze; JBWKEHUS HEOECHBIX Tell,
ABOJIIOINH 3Be3]1 M BeeseHHo;

- CCIIEIOBATh U aHAJIM3UPOBATh pa3HooOpa3Hble (PU3UUECKUE SIBIICHUS U CBOMCTBA
OOBEKTOB, TPOBOAUTH CAMOCTOSITEJIbHBIE HCCIICIOBAaHUS B  peajJbHBIX W
71a00paTOPHBIX YCIOBUSIX, YUTATh U aHATU3UPOBATh XapaKTEPUCTUKU MPUOOPOB U
YCTPOUCTB, OOBACHSITH MPUHIIUIIBI UX PAOOTHI;

- pemaTh pacdyeTHBIC 3aJa4M C SBHO 3aJaHHON M HESBHO 3aJIaHHOW (PH3MUYECKOM
MOJICNIbIO: Ha OCHOBAaHWW aHaIKM3a YCIOBHUS BHIOMpATh (DU3UUYECKHUE MOJIEIH,
OTBEHAIOIIMEe  TpeOOBaHUSAM  3a7aud, MPUMEHATH  (QOPMYINbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJaThl (PU3UYECKUX TEOPUM TMPHU HCTIOJIb30BAHUU
MAaTEMATUYECKUX METOAOB PEIICHUs 3a]ad, MPOBOAUTH PacueThl HA OCHOBAHUHU
MMEIOIINXCSl JAHHBIX, AHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOIBI
pELICHUsI C Yy4E€TOM IMOJYYEHHBIX PE3yJIbTATOB; PENIaTh KAUYECTBEHHBIC 3aJayM,
TpeOyroIue MPUMEHEHUS 3HAaHUHN W3 Pa3HBIX Pa3/IesioB IIKOJIHHOTO Kypca hU3UKH,
a TaK)Ke€ MHTETrpallMy 3HAHUU W3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOIO IIUKJIA:
BBICTPAUBATh JIOTMYECKYIO LIEMOYKY pACCYKIEHUW C ONOPOM Ha H3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SIBIICHUS,

- aHaJM3UpOBaTh M OIEHWUBATH TMOCJEJCTBHS OBITOBOM M MPOU3BOICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TMPOIIECCaMH, C TMO3WUIUN
JKOJIOTUYECKOU 0e30macHOCTH; MIPEICTABICHUIN 0 palMOHAIBHOM



IPUPOAOIIOIB30BAHUN, & TAK)XKE Pa3yMHOM HCIIOJIb30BAHUU JTOCTHXKEHH HAyKU U
TEXHOJIOTHH JUIsl TanbHEUILEro pa3BUTHS YEI0BEUECKOTO OOIIECTBA;

- BJAJETh pa3IUYHBIMU crocobamu palboTel ¢ HHPOpMaIMed (U3NYECKOTO
COJEP’KaHUSl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHUH,
pa3BUTHE YMEHMH KPUTHYECKOTO aHaJIM3a M OLEHKHU JOCTOBEPHOCTH MOIydaeMoOu
uHpopMaruu;

- BIAJETh OPraHM3alUOHHBIMM M  TO3HABATEJIbHBIMU  YMEHUSIMU
CaMOCTOATEJIBHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B MPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEA0BATENbCKUX PadOT, YMEHUSIMHU padOTaTh B IPYIIIE C
BBINIOJIHEHUEM Pa3JUYHbIX COLMAJIBHBIX POJEH, MJIAHUPOBATh PadOTy TPYIIIIHI,
pPAalMOHAIIBHO ~ paclpeAcsiATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYalUsX,
aJIecKBaTHO OIICHMBATh BKJaJ KaXJOr0 M3 YYACTHHKOB TIPYINIbl B PEIICHHE
paccMaTpuBaeMom MPoOJIEMBI.

B pesynbrare ocBoeHMs Y4yeOHOM IUCHMILIMHBI OOYYaroIIMMCs IOJKEH
3HATh:

- 0 IOHUMaHUU PoJIH (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLMAIbHON U
THUYECKON cdepax JeATeIbHOCTH YEeIOBEKa; poJd U MecTa (U3UKH B
COBPEMEHHOW Hay4YHOH KapTHHE MHpa; POJU AaCTPOHOMHUU B IPAKTUYECKOU
JESITEIbBHOCTH YEJIOBEKA U IaJIbHEHIIIEM HayYHO-TEXHUUECKOM Pa3BUTHH;

- 0 (PM3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, NEHCTBYIOINX HA YPOBHAX
MUKpOMHpa, MakpoMHpa W Meramupa, MpeACTaBiI€HUIl O BCEOOIIEM XapaKTepe
(U3MYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKType MNOCTPOCHHS (PU3UUECKOM
TEOPHH, YTO MO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAIbHBIX 3aKOHOB ¥ IPUHIIUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TMOHATH T'PAHULBI TPUMEHUMOCTH
TEOpHil, BO3MOXXHOCTHM HMX NPHUMEHEHHUS HJisi ONHCAHHUS €CTECTBEHHOHAYYHBIX
SABJICHUM U IIPOLIECCOB;

- TPEICTABJICHUS O METOJax IOJyY€HUS HAay4YHBIX ACTPOHOMHUYECKHX 3HAHMIA;
BJA/ICHHE YMEHHUSIMH CaMOCTOSITENIbHO (HOpPMYIHpOBaTh LeEib HCCIEIOBAHUSA
(mpoekTa), BBIABUTaTh THUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJATAIOIIUX
(bu3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, NMPOBEPATh MX 3KCIEPUMEHTAIbHBIMU
CpeICTBaMU; IIAaHUPOBATh U MPOBOAUTH (PU3MUECKHE SKCIIEPUMEHTHI, ONUCHIBATD
¥ aHAJIM3UPOBAThH IMOJYUYECHHYIO MPH BBINOJIHEHUH 3KCIEpUMEHTa MH(OpMAaIUIO,
OIPEIENATH JOCTOBEPHOCTD MTOJIYYEHHOTO PE3yJsIbTaTa;

- 0 MOTMBaUMM K Oyaymed mnpodeccHOHaIbHOM JesSTEeNbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

1.4. Kosin4yecTBO 4acoB Ha 0CBOeHHE padoyeil MpPorpaMMbl AUCHMILIHHBI:
OO6uuit 06bemM oOpazoBaTeILHOM TporpaMMbl 198 yacoB, B TOM yucIe:
PaGora BO B3amMmopelcTBuu c mpenojaBateremM 180 wacoB (Jekuuu 78

yacoB; cemuHapckue 3ansaTust 100 yacoB, KOHCYIbTAUK 2 Yaca);
IIPOMEKyTOUHas arrectauus 18 yacos.

PE3YJIBTATBI OCBOEHUA JNCIHUIIJINHBI

JIMyHOCTHBIE peE3YyJIbTaThl OCBOCHHA AUCHUIIIIMHBI OTPAXKAKOT!:



- yMEHHE B3aMMOJICWCTBOBATh C COIMAJIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

- IIEHHOCTHOE OTHOIIIEHHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY
W T[PUPOJHOMY HACIEIWI0, TaMsATHUKAM, TpaauuusMm HaponoB Poccun,
JOCTKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

- CIIOCOOHOCTH OIIEHMBATHh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HAa MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- CTETHUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAs ICTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJAa M OOIIECTBEHHBIX OTHOIIICHU;

- c(hOopMHPOBAaHHOCTH 3/J0POBOTO M  0e30macHOro obpas3a KU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 370POBBIO;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

- c(hopMUPOBAHHOCTb HKOJOTUYECKON KYJIbTYpbl, MOHUMAHHUE BIUSHUS
COIIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPo0eM;

- OCO3HAHHWE IEHHOCTH HAy4YHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIIECTBIIATh
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JAESATEIbHOCTh HMHIUBUIYAIBHO U B TPYIIIIE.

MeranpeaMeTHbIEe PE3yJIbTaThl OCBOCHUS YUSOHOU TUCIUTIIIUHBI OTPaKAIOT:

- BBISABJISATH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B paccMaTpUBAEMBbIX
SIBJICHUSIX

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOWICKY METOOB
pEIICHUS MPAKTHICCKUX 3a7a49, TPUMEHEHHUIO PA3INIHBIX METOIOB MTO3HAHMS,

- (QopMupoBaHWE HAYYHOTO THUIIA MBINIJICHUSA, BJIAJCHHEC HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATUSIMH U METOJaMU;

- BJAJCTh HABBIKAMHU TOJYYCHHUS WH(OOpPMAIMU W3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATENILHO OCYIIECTBIISITh TMOUCK, AaHalW3, CHUCTEMATH3AIUI0 U
UHTEpHIpEeTanio HHGOPMAIIMH PA3TIMYHBIX BUOB U (HOPM MPEACTaBICHUS;

- OCYIIECTBJIATH KOMMYHHKAIIMU BO BCeX cdepax KU3HH,

- IOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIUBUAYATHHOM
paboTHI;

- CaMOCTOSITEIILHO OCYIIIECTBIIATh MO3HABATEIBHYIO ACSTEIHHOCTD, BBISBIIATh
poOIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

- BIAQJCTh HABBIKAMU TI03HABATEIBHON pedieKkcHr Kak OCO3HAHMSI
COBEPIIACMBIX JICHCTBHA M MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJbTaTOB |
OCHOBAHMUI;

- CaMOpEeTyJIMPOBaHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTH amanTHPOBATBCI K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIINH JIPYTOTO YeIOBEKa.

Pe3ynpTaToM OCBOCHMSI NMCHMIUIUHBI SBISETCS (POPMUPOBAHUE YMEHUN U
3HAHWM:



Kon

HanMenoBaHue pe3yiabTaTra 00y4eHHs

V1

Pa3nuuate yciaoBUs IPUMEHUMOCTH MOAENIEH (PU3HMUECKUX TEJl U MPOLECCOB
(sBneHWI): WHEpUHMANbHAA CHUCTEMa OTCYETa, MaTepHalibHasl TOYKa,
PaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHe, aOCOJIOTHO YHpyras
nepopmanusi, abCOIIOTHO YIPYroe U aOCOIOTHO HEYIIPYrOo€ CTOJIKHOBEHMUS,
MoOJene rasza, OKHAKOCTH U TBEPAOro (KpUCTANIMYECKOTO) Telna,
UJCAIBHOIO Ta3a, TOYEYHBIM 3apsisi, OJHOPOIAHOE JIIEKTPUUYECKOE IIOJIE,
OJIHOPOJHOE MarHuTHOE 1oJIe, rapMOHUYECKHE Kosie0aHus,
MaTEMaTUYECKUA  MAaATHHMK,  WJACAIBHBIA  NPYXUHHBIA  MAasTHUK,
rapMOHMYECKUE BOJIHBI, UI€ATIBHBIA KOJEOAaTEIbHBIN KOHTYP, TOHKAS JINH3A;
MOZEJIEH aTOMa, AaTOMHOT'O s1ipa ¥ KBAHTOBOM MOJIEIU CBETA

V2

OOBICHATH 0OCOOCHHOCTH MPOTEKAHUS (HU3UUCCKUX SIBJICHUI: MEXaHUIECKOE
JBIKEHHUE, TETJIOBOE JBMKEHHE YACTHI] BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOE ABWXKeHUE, U dy3usi, UCTIapeHUe, KUTIEHUE U KOHJACHCAIus,
IJIaBJICHUE W KpPUCTAUIM3alMsi, HAIMpaBJIEHHOCTb  TeIUIoNepeaauH,
ANEKTPU3ALMUA TEJN, HSKBUIIOTCHIHAIBHOCTH IMOBEPXHOCTU 3apSKEHHOTO
POBOJHUKA, 3JIEKTPOMATHUTHOW MHIAYKIUH, CAMOMHIYKIUH, 3aBUCUMOCTHU
CONPOTHUBJIEHUSI MOJYHNPOBOJHUKOB "p-" W '"n-TMmoB" OT TeMmeparypsl,
pe3oHaHca, HHTepepeHIrnu BOIH, IUGPAKIHUH, IJUCIHEPCHH, IOJHOTO
BHYTPEHHETO  OTpaxkeHus, (Qororddexr, Quznueckue  MNPUHIUIIBI
CHEKTpaJIbHOTO aHaim3a U paboThl Jaszepa, "ampda-" u "Oerta-" pacmambl
sa71ep, raMMa-U3J1yuYeHHUE sIep

y3

[IpuMeHATh 3aKOHBI KJIACCUYECKON MEXAHHWKH, MOJIEKYJISPHON (U3HKU U
TEPMOJMHAMUKH, 3JIEKTPOJMHAMUKH, KBAHTOBOW (PU3MKHM IJI1 aHAIW3a U
OOBSACHEHHUS SIBJICHUI MHUKPOMHUpPA, MaKpOMHUpa U MeEramupa, pasziudarhb
ycioBus (TpaHMIlbl, 00JIACTH) TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
MOHUMAaTh BCEOOUIMII XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAaHEHUSI MEXaHWYECKOW DHEPIUH, 3aKOH COXPAHEHMS MMILYJIbCa, 3aKOH
BCEMUPHOT'O TATOTEHUS, IIEPBBIM 3aKOH TEPMOJAUHAMUKH, 3a4KOH COXPAHECHUS
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXPAaHEHWs SHEPrMM) U OIPaHHYEHHOCTh
UCTIOJIb30BaHUSl YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHI,
UCIIOBb3Ysl  OCHOBHBIE  IIOJIOXKEHUS, 3aKOHbI M  3aKOHOMEpPHOCTH;
OTHOCHUTEJILHOCTh MEXAaHMYECKOTO JIBWKEHUS, (QOpMyJbl KHUHEMAaTUKU
PaBHOYCKOPEHHOTO JIBW)KEHUSs, npeoOpa3oBanus ['anuiess 1isi CKOpOCTU U
NepEMEILCHUS], TpU 3aKOHa HbrOTOHA, MpUHIMIT OTHOCHUTENBHOCTH [ anmiies,
3aKOH BCEMHPHOTO TATOTEHHUs, 3aKOHbl COXPAHEHUsS UMIIyJbCca U
MEXaHUYECKOW IHEPTUH, CBSA3b PaOOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM
DHEPIuM, YCIOBUSA PAaBHOBECHUS TBEPAOTO TEJA; CBSI3b JABICHUS WIICATBHOTO
rasa Cco CpeIHEd KHHETUYECKOW JHEPrued TEIUIOBOTO JBWXKEHHUS U
KOHIICHTPALIMEN €ro MOJIEKYJ, CBSA3b TEMIIEPATypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOW 3HEPIrUeW €ro 4acTHll, CBA3b JABJIECHUS UACAIBHOTO rasa C
KOHIICHTpAalMel MOJIEKYJI U €r0 TeMIIepaTypou, ypaBHeHHe MeHneneeBa-
Knanelipona, nepBbiid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHECHUS SJHEPTHUU B
TEIJIOBBIX IPOLECCAX; 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsna, 3aKOH




Kynona, mNOTEHUMAIBHOCTh  3JEKTPOCTATUYECKOTO  MOJS, IPUHLHUIM
CYyHEPHO3ULINN AJIEKTPUUYECKUX Tosiel, 3akoHa Kynona; 3akonbl Oma nis
y4acTKa UENU W JJIs 3aMKHYTOM SJIEKTPHUYECKOM Ienu, 3akoH JlKoyis-
JleHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUHH, NpaBwio JIeHna, mocTyaaThl
CIIEHMAIIBHOM  TEOpUM  OTHOCHUTEIIBHOCTH  OWHINTEWHA, YpaBHEHUE
OiinmreriHa ans  gorosddexra, mepBblii U BTOpod mnoctynatel bopa,
MPUHLKAN HeompeaeslieHHoCcTH ['eif3eHOepra, 3akOH COXpaHEHUs 3apsija,
MAacCCOBOI'0 YMCJIa YU SHEPTUH B AJICPHBIX PEAKUHIX, 3aKOH PAJIMOAKTUBHOIO
pacraja

V4

[IpuMeHSITh OCHOBOIOJATAIOIIME ACTPOHOMHYECKHE TMOHSTHS, TEOPUH H
3aKOHBI Uil aHaM3a W OOBSICHEHWUA  (U3UYECKUX  TIPOIECCOB,
IIPOUCXOJAIIMX HA 3BE3[1aX, B 3BE3JHBIX CUCTEMaX, B MEKIAJIIAKTUYECKOU
cpelie; IBIKEeHUs HeOECHBIX TeJ, SBOJIONNHU 3Be3]1 U Beenennon

Y5

UccnenoBath W aHaM3UPOBATh pa3zHOOOpa3HbIe (PU3UUYECKHE SIBICHUS U
CBONCTBa OOBEKTOB, MPOBOAUTH CAMOCTOATEIbHBIC HCCIEIOBAHUS B
peanbHBIX W JTAOOPATOPHBIX YCIOBHUSAX, YHTaTh U aHAJIU3UPOBATH
XapaKTEPUCTUKU TPUOOPOB U YCTPOUCTB, OOBSICHITH MPUHIIUIIBI UX PaOOTHI

Y6

Pemate pacuerHple 3amaun C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMU
(u3nuecKol MOJENbI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BbIOMpPAThH
dbu3uyeckre MOJEIM, OTBEUawlue TpeOOBaHUAM 3ajayd, MPUMEHSThH
(dbopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PUBHUUECKUX TEOPUH MpHU
WCMOJIb30BAaHUM MAaTEMAaTUYECKUX METOJIOB pEIICHUA 3a7ad, NPOBOIUTH
pacyeThl HA OCHOBAaHWM MMEIOIIUXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTAThI U
KOPPEKTHPOBATh METOJ/bl PEIICHUS C YYETOM TOJYYCHHBIX pPE3yIbTaTOB;
peniaTh KaYeCTBEHHBIC 3a71aui, TPEOYIOIINEe TPUMEHEHUS 3HAHUI U3 Pa3HBIX
pa3/elioB IIKOJBHOTO Kypca (HM3MKH, a TakKe HWHTErpaluyd 3HaHWUW W3
IpyTUX  TPEAMETOB  €CTECTBEHHOHAYYHOrO  IIMKJA:  BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PAaCCYyXIECHUM C ONOpod Ha H3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUYECKUE SIBJIICHUS

v

AHaIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JEATEeIbHOCTU 4YEJIOBEKa, CBA3aHHOW C (PU3NUYECKUMU TpoIlecCaMu, C
MO3UITMN IKOJIOTUYECKOM 0€30MacHOCTH; MPEACTaBICHUNH O pallMOHATIBHOM
MIPUPOJIONIOIB30BAaHUHU, a TaKXKe€ Pa3yMHOM MCMOJIb30BAHUM JIOCTHXKEHUM
HAyK{ Y TEXHOJIOTUH ISl TaJbHENIIEro pa3BUTHSI YEJIOBEUYECKOro OOIIECTBA

WA

Brnangets paznmuunbiMu crioco6amu paboThl ¢ mHGOpMaNHen (HU3NIecKoro
COoepKaHUsI C  WCIOJIb30BAaHUEM  COBPEMEHHBIX  WH(OPMAIMOHHBIX
TEXHOJIOTUM, PAa3BUTHE YMEHHU KPUTHYECKOTO aHAJIN3a W OLECHKH
JIOCTOBEPHOCTH TMOJydyaeMor nHhopmaImm

vy9

Brnagers  opraHuM3allMOHHBIMA M T[O3HABaTEJIbHBIMM  YMEHHUSIMHU
CaMOCTOSTENIHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BBITOJIHEHUS
OPOEKTHBIX U Y4eOHO-HCCIENOBATENbCKUX PadOT, YMEHUAMH paboTaTh B
Ipynme ¢ BBIMOJHEHUEM pPaA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATh
paboTy  TpYyIIbl, palMOHAIBHO  paclpedessiTb  JEATENbHOCTh B
HECTaHJAPTHBIX CHUTyalUsX, aJEKBATHO OIIEHMBATh BKJIaJ KaXJIOro W3




YYaCTHUKOB T'PYMIIbI B PEIICHUE paccMaTpuBaeMoi TpoOIeMbl

31

O mnoHuMaHuu pOAM (PUIMKU B OSKOHOMHUYECKOH, TEXHOJOTUYECKOMH,
COLIMAJIbHOM M ATHYECKOU cdepax NesTEIbHOCTH YeIOBEKa; POJIM U MecTa
(¢U3MKH B COBPEMEHHOH Hay4HON KapTHHE MHpA; POJH aCTPOHOMHUU B
OPAKTUYECKOM  JEATENBHOCTH  YEJIOBEKA M JAJbHEHMIIEM  HaydHO-
TEXHUYECKOM Pa3BUTHHU

32

O dusnuecknx 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, JNCUCTBYIOIIUX Ha
YPOBHSIX MUKPOMHpPA, MAaKpOMHUPA U METaMHUpa, Mpe/ICTaBICHUI 0 BceoOIeM
xapakTepe (PU3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢usznyeckoil TeopHH, YTO TMO3BOJHUT OCO3HATh POJIb (PyHIAMEHTAIBHBIX
3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUSIX O IPUPO/IE, TOHATh
IpaHUIbl MPUMEHUMOCTH TEOPUM, BO3MOXKHOCTU UX MPUMEHEHUS JIs
ONKCAHMs €CTECTBEHHOHAYYHBIX SIBJICHUW U MTPOLIECCOB

33

[IpencraBienus 0 METOAAX MOJTYYECHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;
BJIaJICHUE YMEHUSIMU CaMOCTOATEIBHO (POPMYIUPOBATH 1I€JIb UCCIEAOBAHUS
(mpoexTa), BBIIBUraTh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJIATAIOUINX
puznyeckux 3aKOHOMEpPHOCTEN u 3aKOHOB, IIPOBEPATH ux
DKCIIEPUMEHTAIBHBIMA  CPEACTBAMM;  IUIAHUPOBaTb U MPOBOJUTH
(u3nyecKkue 3KCIEPUMEHTHI, OIUCHIBATh W AHAJIW3UPOBATh IOJIYYECHHYIO
IPY BBIIOJHEHUH 3KCIIEpUMEHTa UH(POPMAIIHIO, ONIPEAEIATh JOCTOBEPHOCTD
IIOJIYYEHHOI'0 pe3yJIbTara

34

O wMotuBanuu K Oyaymed npodeccuoOHaTbHOM IESITEbHOCTH 10
CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQuIIst

2. CTPYKTYPA U COJAEPKAHUE PABOYEI ITIPOTPAMMBI
TV CTUTLIAHBI

2.1. O0bem JUCUMILVIMHBI U BHABI y4eOHOH padoThI

. Oovem
Bua yueOHoii padoTsbl wacos 1 cemecmp | 2 cemecmp

O01mii 00em 00pa3oBaTeIbLHOM 198 64 134
NPOrpaMMBbl
PaGora BO B3amMoneilcTBUH € 180 64 116
npenoaaBaresiemM
B TOM YHCJIE:

JIEKIUU 78 32 46

CEMUHAPCKUE 3aHIATUS 92 28 64

KOHTPOJIbHBIE pabOThI 8 4 4

KOHCYJIbTAllN! 2 2
IIpoMexyTOUHast aTTeCTALMSA 18 18
PDopma KOHTPOJIA — K3aMEH BO 2 CEMECTPE




2.2. TemaTu4eCcKMii IJIAH U COEPKAHME TUCHUILINHBbI «DU3NKA

HaumeHnoBanue Oo6bem ®opvupyemsre YpoBeHb
Conepkanue yueOHOr0 MaTepHuaJia, CEeMUHAPCKHUE 3aHATHUSA 3HAHUSA U
pa3aeioB U TeM 4acoB 0CBOEHUSA
yMeHUs
1 2 3 4 5
1 cemecTp (nexuuu — 32 4., CEMUHAPCKUE 3aHATUS — 32 4.)

Pasznes 1. Mexanuka 40
Coaepxanue y4eOHOro MmarepuaJjia
dusnka — Hayka o npupojae. MojenupoBaHue PU3NUECKUX SBICHUI 2
U TIPOIIECCOB. ®usnyeckue 3akoHbl. (OCHOBHBIE 3JIEMEHTHI
¢u3nueckol KapTUHBl MHpa. MexaHU4ecKoe JBUYKEHUE, €ro
OTHOCHUTEJIbHOCTh. XapaKTEPUCTUKH MEXaHUYECKOTO JIBUKCHUS: 5
MEePEMEILICHHE, CKOPOCTh, YCKOPEHHUE. 31
Bunel  nBumkeHus  (paBHOMEpPHOE, PAaBHOYCKOPEHHOE) U HX 2 32

Tema 1.1 rpaduyecKoe ONMCaHueE. 34

OcHOBBI CpoOonnoe mageHue Teia. ['paduku  3aBUCUMOCTH — TYTH, 2 A

KMHEMaTHUKH MEePEMEILICHHS, CKOPOCTH M YCKOPEHUS NpPU PaBHOIEPEMEHHOM V2
JIBUDKEHUU. V3
CeMuHapcKue 3aHATHSA: Vo6
Pemienue 3a1au Ha iepeBO] €AUHULL U3MEPEHUS.
du3nyecKu JIUKTAHT MO TeMe «MexXaHndecKoe MBHKEHHE, €ro 5
OTHOCHUTEJIbHOCTh U XapaKTEPUCTUKI).
Pemenue 3a1a4 Ha Temy «OCHOBBI KHHEMATHKI).
KonTpoabhasi pabora 1o teme «OCHOBbI KHHEMATUKI 1




Conep:xkanue y4eOHOro MmaTepuasa

Cucremnl orcueta. IlpuHinun otHocutenbHOCcTU ['anmunes. IlepBbiii 2
3akoH Hprorona. B3aumopneictBue Ttein. IlpuHUMI Cyneprno3uinuu
cui. Bropoii u Tpetnii 3akoHbl HproTOHA. 39
Cuibl B IpUPOJIC: YIIPYTOCTh, TPEHUE, CUIIA TSHKECTH. 2 33
Tema 1.2 I'paBuTanonnas cuJa. 3akoH BCEMUPHOIO TATOTECHUS. 2 V1
OCHOBBI HeBecomMocTh. v 3
JTUHAMUKH CemuHapckue 3aHATHSA: Vs
Pemenne 3agay Ha TeMy «OCHOBBI JUHAMUKW. V6
TectupoBanue no Teme «3akoHbl HproTOHaY. 5
JlabopatopHas pabota «lcciemnoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT BecCa Teyay
KontpoabHasi padora 1o teMe «OCHOBBI TUHAMUKH. 1
Copepxanue yueOHOro marepuaJjia
T 13 Nmnynbce. 3aKOH COXpaHEHUS UMITYJIbCA U PEAKTUBHOE JIBUKEHHUE. 2 37
ema 1.
3 [loTeHunanbHasT W KUHETHYECKAs DSHEPrUU. 3aKOH COXPaHEHUs 2 V1
AKOHBI o
MEXaHU4eCKOM sHepruu. Pabora u MOIIHOCTS.
COXpAaHEHUS B V3
CeMuHapcKue 3aHATHS:
MEXaHHKE 3 A
Pemienne 3aay Ha TeMYy «3aKOHBI COXPAHEHHUS] B MEXAHUKEY.
KontpoabHasi padora 1o teMe «3aKOHbI COXPAHEHUS». 1
Conepxxkanue yueOHOr0 MaTepuaJia
Tenma 1.4 Mexanudeckue  KojeOaHus.  AMIUIMTYyJa, TEPHOJ,  YacToTa 2 32
’ KojiebaHuit, ¢aza koneOanuii. CBOOOJHBIE U  BBIHYKICHHBIC 33
Mexannueckue
KoJiebaHusi. Pe3oHaHc. DA
KOJICOaHUS U .
BOJIHEL Mexanuyeckue BOaHBI. (CBOWCTBA MEXaHMYECKUX BOJIH. JlinHa 2 Y5
BOJIHbI. 3BYKOBBIE BOJIHBI. YJBTpPa3ByK M €r0 HCIIOJIb30BAHUE B Vo6

TCXHHUKC 1 MCOAULINHEC.




CeMuHapCcKue 3aHATHSA:

JlabopaTtopHas pabota «/3yueHue 3aBUCUMOCTH MEepUoIa KoieOaHun
HUTSHOTO MasiTHUKA OT JJIMHBI HUTHY.

Pemienne 3amay Ha TeMy «MexaHndeckue KojaeOaHus U BOJHBD.

Pasznen 2. MoJsekyJisipHas pu3nKa 4 TEPMOJAMHAMHUKA

24

Tema 2.1.
MousnekynspHo-
KHHETUYECKOE
CTpOECHHUE
BEILIECTBA.
ArperaTHbie
COCTOSIHUSA
BEILIECTBA

Conep:xkanue y4eOHOro MaTepuasa

ATomucTHUECKas TEOpUs CTPOCHMS BemlecTBa. Macca W pasMepsl
MoJiekyi. TermoBoe ABHKeHHe. AOCONIOTHAS TeMIlepaTrypa Kak Mepa
cpeaHel KWHETHYeCKON 3Hepruu dacTuil. OObSICHEHHE arperaTHbBIX
COCTOSIHMM  BEIIECTBA HAa  OCHOBE  aTOMHO-MOJICKYJISAPHBIX
npeacTaBicHnil. M3MeHeHHsT arperaTHbIX COCTOSIHAM BENIECTBA.
Mogenbp uaeanbHoro rasza. CBsizb MEXAy AaBJICHUEM U CpeaHEH
KMHETUYECKOW YHEpruer MOJIEKYJI raza. HM3omponeccsl.

Mogenb cTpoeHus XKUAKOCTH. HachllleHHbIE 1 HEHACBIIICHHBIE MAPBI.
Brnaxuocts Bo3nyxa. [ToBepXHOCTHOE HATSIKEHUE U CMAaYMBAHUE.
Mogenb cTpoeHus TBEpAbIX Tel. AMOp(HBIC BEIIECTBA U KUIKHUE
KpUCTAJJIbI. MEeXaHN4YEeCKUE CBOMCTBA TBEPJIBIX TEI.

CemuHapckue 3aHSITHSA:

OuU3NYECKUd JUKTAaHT 10 TeMe «MOJEKyIsIpHO-KUHETUUYECKOE
CTPOCHHUE BEIIECTBA. ATperaTHble COCTOSIHUS BEIIIECTBAY.

Pemenue 3anau Ha temy «30mpouecce».

Pemienne 3amau Ha TemMy «Brnaxuocte Bo3ayxa. [loBepxHOCTHOE
HATSDKCHUE U CMAUUBaHUE.

Peuienne 3amay Ha TeMy «CBOMCTBA TBEPJIBIX TEID.

JlaGoparopHas pabora «M3MepeHHEe OTHOCHTEIBHOM BIIAKHOCTH
BO3/yXa MPU MTOMOIIU TEPMOMETPAY.

JlaGopatopHnas  pabora «M3ydyeHue  KanmWUISIPHBIX  SIBJICHUH,
00yCJIOBJICHHBIX MTOBEPXHOCTHBIM HATSDKEHUEM KUJKOCTH.

32
33
V1
V2
V3
y5
Vo6




Conep:xkanue y4eOHOro MmaTepuasa

BuyTpennsis sHeprus u pabora rasa. 2

[lepBbIil 3aKOH TepMOJIMHAMUKHU. ATMa0aTHBIN MpoIecc. 2

TennoBple nBuratenu # oxpaHa oOKpyxaromen cpensl. KIIJI 2 39
Tema 2.2. TEIJIOBBIX ABUTaTenel. HeoOpaTMMOCTh TEIIOBBIX  MPOIECCOB. V3
OCHOBBI BTopo# 3aKk0H TEpMOANHAMHUKHU. V6
TEPMOAMHAMHUKU | CeMHUHAPCKHUE 3aAHATHSA: 5

Pemenue 3anay Ha TeMmy «OCHOBBI TEPMOJIMHAMHKI.

Koutpoabnass paGora mno Tteme «MouekyisipHas ¢GuU3uMKa U ]

TEPMOJUHAMUKA.

Hroro 3a 1 cemectp: 64
2 cemectp (Jiekiuu — 46 4., CeMHUHAPCKUE 3aHATUS — 68 4., KOHCYJIbTAIIUU — 2 4.)

Pa3znea 3. DaekTpoanHaMHKa. 46

Conep:xanue y4eOHOI0 MaTepualia

DJIeKTpUUeCKU 3apsia. B3aumoneincTBue 3apssKeHHBIX TeNl. 3aKOH 2

COXPAaHEHHUS IEKTPUUECKOTO 3apsaa. 3akoH Kynona. Dnexkrpuueckoe

none. HanpsokenHocts nonst. [IpuHIMn cynepnosuuuy  MOJden.

CuoBbIE TUHNM.
T 31 Pabota cun sanektpocrarudeckoro noss. [loreniman nmosus. Paznocts 2 32
3§211?Tp;11;ecxoe noTeHUaioB. CBs3b MEXIY HaIPsHKEHHOCTBIO M Pa3HOCTHIO A
Hole IIOTEHIMAJIOB JJIEKTPUUYECKOI0 noJisl. [IpOBOIHUKMA U JUIJIEKTPUKU B V2

AIIEKTPUYECKOM TOJIC. V3

DnekTpuueckas €MKOCTb. Konnencarop. Coenunenue 2 Vo6

KOHJICHCATOpOB B OaTapero. DHeprus 3apsKEHHOrO KOHJAEHCATopa.

DHeprus 3JIEKTPUIECKOTO MOJISI.

CeMuHapcKue 3aHATHS:

Pemenue 3anay Ha Temy «3akoH Kynonay. 9

TectupoBanre 1o TemMe «DIEKTPUUYECKUNA 3apsif. DIEKTPUUYECKOE




HOJIE».

Pemenne 3amau Ha Temy «lloTeHnman W HaNpsKEHHOCTh
AIIEKTPUYECKOTO TIOJISD».

Pemenne 3agau Ha TeMy «DJIEKTpUYECKash €MKOCTb. OHEpIHs
IIEKTPUYECKOTO TTOJISD).

KonTpoabHasi pabota 1o teme « QNeKTPUIECKOE MOJIEN.

Coaep:xanue y4eOHOro MmarepuaJjia

[ToctostHHbIN 3yiekTpuueckuid Tok. Cuita Toka. MICTOYHHMKHA TOKA.
HanpsixkeHue, saeKTpuyeckoe conpoTuBieHue. 3akoH Owma s
yuactka uenu. I[locnemoBaresibHOE W TAPAUICIBHOE COCIUHEHUS

32
MIPOBOJHUKOB.
Tema 3.2. b " 33
. O/JC ucrounuka Ttoka. 3akoH Oma Jsl 3aMKHYTOM 1enu. TermnoBoe
[TocTtostHHBIN N y2
. | AercTBue aneKkTpuyeckoro Toka. 3akoH Jxoyns—IJlenma. Pabora u
ANEKTPUUYECKUI V3
oK MOIITHOCTD AJIEKTPUYECKOTO TOKA. V5
CeMuHapCcKue 3aHATHSA: V6
Pemrenne 3amad Ha Ttemy «IIOCTOSIHHBIM DIEKTPUYECKUN TOK».
JlaGoparopHas pabota «COOpKa 3JIEKTPUUECKOUN 1EeNU U U3MEPEHUE
CUJIbI TOKA M HAITPSIKEHUS Ha €€ PAa3JIMYHBIX yYaCTKaxX.
Kontpoabnas padora no teMe «I10CTOSHHBIN 3JIEKTPUUECKUN TOKY.
Conep:xkanue y4eOHOro MmaTepuasa
MaruutHoe nose. [locTosiHHbIE MarHUTBl B MarHUTHOE TOJIE TOKA.
T 33 Nupaykuuss MarHUTHOTO moJisg. JleMCTBME MArHUTHOIO IOJIA Ha 39
ema 3.3. N
MPSIMOJIMHEWHBIA MPOBOJHUK ¢ TOKOoM. Cuiia Ammepa.
MarnutHoe . Vi
DIIEKTPOU3MEPUTEIIbHBIE npuOOopBHI. [TpuHIMDT NENCTBUS Vs
ToJIe. .
BJIEKTPOIBUTATEIS. B3aumoneiictBue TOKOB. PabGora o V6

NEepPEMEILICHUIO NMPOBOJHMKA C TOKOM B MarHUTHOM TioJie. JleicTBue
MarHuTHOTO MOJIs Ha JBWXKYIIuics 3apsan. Cuna Jlopenna.
Ornpenenenue yeabHOro 3apsaaa. Y CKOPUTENH 3apsiKEHHbBIX YaCTHII.




MarsuTHbIA DOTOK. 9H€pFH5{ MAarauTHOTI'O ITOJIA.

CeMuHapCcKue 3aHATHSA:

Pemenue 3aay Ha Temy «MarHuTHoe TOJIEY. 8
YcTHBIN orpoc B BUI€ UTPhI HA TeMy « MarHuTHOE MOJIey.
Conepkanue yueOHOro MaTepuaJia
SIBneHne 3neKTpoMarHuTHOM MHAyKUMHU. 3akoH Papanes. [Ipasuio P
Tema 3.4. Jlenna. BuxpeBoe  snekrtpuueckoe — mone.  CaMOMHIYKIUSL. 32
NHIYyKTUBHOCTS. V2
DIJIEKTPOMArHETH
an CeMuHapCcKue 3aHATHS: V3
Pewienne 3aau Ha TeMy « DJIEKTPOMATHETH3M). 4 A
[IpoBepounasi pabGora 1o TeMme «SIBIeHHE BIEKTPOMATHUTHOM
uHIyKIH. CaMOUHTYKITUS.
Pa3znen 4. JieKTpOMArHUTHBIE KOJIEOAHNSI M BOJIHBI. 40
Conep:xanue yueOHOIro MaTepuaJjia
CBoOomHBIE ¥ BBIHYXICHHBIC DJJIEKTPOMArHUTHBIC KOJICOAHUSI. 2
KonebGarenbupiii  koHTyp. Ilepemennsrit  Tok. JlelicTByromue
3HA4YEHUs1 CUJIbI TOKa M HampsbkeHus. KoHaeHcaTop M KaTyllka B 32
Tema 4.1. enu IIEPEMEHHOTO TOKA. AKTHBHOE COIIPOTHUBIICHUE. Vi
DJIEKTPOMArHuTH | DJIEKTPUYECKUN pe30HaHC. [[puHInI NelcTBUS AIEKTpOreHepaTopa. V2
bI€ KOoJIeOaHus Tpanchopmarop. IlpousBoacTBo, mepegaya W MHOTpeOJeHUE 2 V5
anexktposHeprun.  [IpoGnembr  sHeprocOepexkeHus.  TexHuka Vo6
0€301aCHOCTH B OOpAIEHUHN C DJICKTPUUECKUM TOKOM. V7
CemuHapckue 3aHSITHS:
Pemenue 3amay Ha TeMy « JIEKTPOMArHUTHBIE KOJIEOaHUS. 6
[TpoBepounas paboTa Mo TeMe « IJEKTPOMATHUTHBIE KOJICOAHUSD.
Tema 4.2. Conepixkanue yueOHOro MaTepuaJia 39
DNEeKTPOMArHUTH | DJIIEKTPOMAarHUTHbIE BOJHBI. PacnpocTpaHeHHe 3JIEKTPOMAarHUTHBIX 2 V6
bI€ BOJIHBI BOJTH. BUJBI 371€KTpOMArHUTHBIX BOJIH. OTKPBITHIN KOJI€OATEIbHBIN




KOHTYP.

Nzo6perenne pamuo A.C. IlonoBbiMm. [loHsATHE O paauoCBs3M. 2

[IpyHIMOBI  PagUOCBA3W U TEJIEBUJCHUS. [Ipumenenue

AIIEKTPOMATrHUTHBIX BOJIH.

CeMuHapckue 3aHATHSA: 5

Pemenue 3ana4y Ha TeMy «J€KTPOMAarHUTHBIE BOJHBDY.

KonTpoabHasi padora 1o teme «JIEKTPOMAarHUTHBIE KOJIEOAHUS U ]

BOJIHBDY.

Coaepxanue y4eOHOro MmarepuaJjia

CBeT Kak 3JEKTpOMAarHuTHasl BOJHA. BOTHOBBIE M KOPIYCKYJISIPHBIE 2

CBOMCTBA CBETA.

JIunzel. Iloctpoenue wuzoOpaxkeHuil B JmH3ax. Dopmyna TOHKON 2

muH3bl.  Onthueckue npubopel. Pazpemaromas — crnocoOHOCTh

ONTUYECKUX MPUOOPOB.

Hurepdepentus ceeta. Mcnonb3zoBanue uHTepdepeHiiuy B HayKe U 2

TexHuke. Judpakuus ceera. Audpakuus Ha 1mead B HapauieIbHbIX 32

nyyax. Judpakimonnas pemeTka. 33
Tema 4.3. [Tomsipuzanmst  cBeta. Jlucmepcus  cBera. Pazauunbie  BUIBI 2 Vi
CBETOBBIC BOJIHBI | DJICKTPOMAarHUTHBIX M3JIyYEHUM, HMX CBOMCTBA M IPAKTUYECKHUE V2

IIPUMEHEHHUS. Y5

CeMuHapCcKue 3aHATHSA: Vo6

Pemenue 3anay Ha TeMbl «CBETOBBIE BOITHBIL. JIMH3BI.

Tectupoanue no teme «JIuu3bl. OnTudyeckue npudops». 17

Pemienue 3anau Ha Temy «MHTEpdepeHuns u audpakius CBETay.

JlabopatopHas pabota «M3ydyeHue uHTepdepeHUUMH U AUPPAKIUN

CBETAY.

Kontponbnass padora mno Tteme «CBETOBBbIE BOJHBI U ]

QJICKTPOMAIrHUTHBIC U3JITYUCHU D).




Pasznen 5. Ctpoenne atoma u KBaHTOBas (pM3MKA. 24

Conepxkanue yueOHOro MmarepuaJia

®doton. ['unoresa [1nanka o kBaHTax. BHeNHMI (HOTOIEKTPUIESCKUIA 2

abdexr. Bryrpennuit dorodddexr. TexHumueckwe ycTpoiCTBa,

OCHOBAaHHBIC HA UCTIOJIb30BaHUH (oTod(dPexTa. 32

®usuka atoMa. Pa3Butre B3MISI0B HA CTPOCHUE BELIECTBA. S nepHas 2 V1
Tema 5.1. Mozenb aroma. OnbiTel 3. Pesepdopaa. Moaens atoma Bogopoja mno V2
KBanToBbIE H. bopy. Ilornomenue n ucnyckanue cBera aroMoM. KBaHToBaHue V3
CBONCTBA cBeTa. |dHepruu. KsaHTOBpIE TeHeparopsl. IlpuHOMnD — nelWcTBUS U Y5
dusuka aromMa VCTIOJIb30BAHME JIa3epa. Vo6

CeMuHapCcKue 3aHATHS: V8

3ammTa mnOpe3eHTanMii Ha TeMmbl «TexHuYeckne yCTpOWCTBa, WA

OCHOBAaHHbBIE Ha UCTOJIb30BaHUU (HOTOAIDPEKTaY. 6

Pemenue 3anay Ha Temy «DoToaddhexT.

Pemenue 3ana4d Ha Temy «Duszuka aromay.

Copnep:xanue y4eOHOro Mmarepualia

Crpoenue atomHoro sapa. Jledekt Maccol. SnaepHbie peakiuu. 2

OHeprus cBA3u. CBsA3b MAaCChl U SHEPTUH. 32

EcrecTBeHHass paguOaKTUBHOCTh. 3aKOH PaJUOaKTHBHOTO pacraja. 2 A

HckyccTBeHHas paluOaKTUBHOCTD. JleieHne TSKebIX sep. V2
Tema 5.2. [lenmnas simepHas peakiuys. YpaBisiemas LEMHas peakius. SaepHpii 2 V3
duznka peaktop. llonyyeHrne paanMoakTUBHBIX M30TOINOB U UX MPUMEHEHUE. AN
aTOMHOTO sifipa | buomornueckoe NENCTBUE pPaauOaKTUBHBIX U3JIyYEHUH. Y6

DNeMEeHTapHbIC YACTHUIIBI. Y7

CeMuHapcKue 3aHATHS: V38

Pemenune 3ana4d Ha Temy «P@u3nKa aTOMHOTO SIIPa». 8 Vo

[TpoBepounass pabora Ha Temy «CTpoeHHE aTomMa W KBaHTOBAs
buszuka




| IpynnoBas QUCKyccHs _Ha TeMy «SliepHas sHepreTHKay.

Paznen 6. OcHOBBI acTpOHOMIM. JBOJIONUA BeesieHHOM. 4
Conepkanue yueOHOr0 MaTepuaJia
31
Tema 6.1. Oddexr [ommepa u oOHapykeHHE «pa3OeraHus» TaJlaKTHK. 2 33
OcHOBBI Bonbmioit  B3phIB.  DBOJIOIMA U DHEPrusi TOPEHUS  3BE3. v 4
actpoHomuu. | Tepmosimepuslii  cuHTe3. (OOpa3oBaHWE  IJIAHETHBIX  CHCTEM. V9
DBOIIIOLUA ConHeuyHas cuctema.
Bceenennoit. CeMuHapCcKue 3aHATHS: 5
3ammTa npe3eHTauil Ha TeMbl «OCHOBBI aCTPOHOMUMY.
KoncyabTanum 2
IIpoMexyTOYHAs aTTECTALMSA 18
Hroro 3a 2 cemectp: 134
Bcero: 198




3. VCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI
JUCHUILIAHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

VYyeOHas ayautopust [UIsl TPOBEACHHS CEMHHAPCKUX 3aHATUN, TPYMIOBBIX U
WHJMBHUIYaTbHBIX KOHCYJIbTAI[UM, TEKYIIETO KOHTPOJS U MPOMEKYTOUYHON aTTecTalluy —
KabuneTt connanbHO-ryMaHUTapPHBIX AUCITUTIIINH:

- KOJINYECTBO MTOCAJOYHBIX MeCT — 60

- CTOJI IIpenoaaBarens — 1 mrT.

- CTyJ npenojasaress — | mr.

- yYeHHUecKast Jocka — 1 miT.

- HOYTOYK JIJIs TIpernoaaBaTess ¢ BEIX0J0M B ceTh "MHTepHeT"

- obopynoBanue: nepeHocHoit mpoektop Casio xj-al45 projector — 1 mwrt., sxkpan — 1 mrT.

- yueOHO-MeTOoquYecKast JOKYMEHTalus

- TEXHHMYECKHe cpelcTBa oOyueHus: TectoBas obonouka JoliTest (JTRun,
JtEditor,TestRun), maker oducHeix npuioxkenuit Microsoft «OfficeStandard
2013Russian OLP NL AcademicEdition»

[TometieHue 111 cCaMOCTOSITENNEHOM pabOTHI:

- KOJINYECTBO MOCAJOYHBIX MECT — 24

- CTOJI IpenoaaBaTens — 1 mrT.

- CTyJ npenojasaress — | mr.

- y4eHH4ecKas Jocka — 1 mir.

- MOHHTOp — 11 mT.

- CUCTeMHBIN 050K — 11 mmT.

- knaBuatypa — 11 mr.

- KOMIIBIOTEpHAs MbIIIb — 11 mT.

- CIUTUT-cUcTEeMA — | MIT.

- TeXHUYECKUEe cpeicTBa 00yueHus: opucHbIX npuioxeHuit Microsoft «OfficeStandard
2013Russian OLP NL AcademicEdition»

YutanbHblN 3251 OMOIMOTEKH C BBIXOJIOM B ceTh HTEepHET:

- KOJIMYECTBO MOCAJOYHBIX MECT — 25

- CTOJI IpernojiaBaresns — 1 mrT.

- CTyJ mpemnojasarens — | mirt.

- o0opyaoBaHue: MEPEHOCHOM poekTop ViewSonic — 1 mrt., 3kpan — 1 mT., MOHUTOP — 7
IT., CACTEMHBIN OJIOK — 7 WIT., KJIaBUaTypa — 7 MIT., KOMIBIOTEPHAs MBIIb — 7 IIT.

- cTeJJIax — 2 IIT.

- CIUTUT-cUcTeMa — | MIT.

- TEXHUYECKHE CpeICTBA OOyUEHUs: MaKkeT O(OUCHBIX MpuiiokeHuit Microsoft
«OfficeStandard 2013Russian OLP NL AcademicEdition»

3.2. MudpopmanuoHHoe odecrnevyeHue 00ydeHUs

OcHoBHas JuTEpaTypa:
1. KpaBuenko H.IO. ®usuka: y4yeOHUK U TIPAKTUKYM [JII CpPEIHEro
po(ecCuOHATBHOTO oOpazoBanust / H. FO. KpaBuenko. — Mockaa :
N3natensctBo FOpaiit, 2025. — 322 ¢. — (IlpodeccuonanpHoe oOpazoBanue). —



ISBN 978-5-534-19225-4. — Tekcr : »saextpoHHbli // OOpa3zoBaTenbHas
iatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561626.

2. BacunbeB A. A. ®usuka: y4eOHUK M1 CpPeAHEro MpodhecCUOHATBLHOTO
obOpazoBanus / A. A. Bacuibes, B. E. ®enopos, JI. [I. XpamoB. — 2-e u3.., UCIIp.
u JIOM. — Mocksa : U3 natenbcTBO IOpaiir, 2025. — 221 ¢c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-05702-7. — Tekcr
anekTpoHHblt  //  OOpa3zoBarenbHass  1uargopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/562829.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. Topmau B.B. ®usuka: y4eOHMK s CpeaHEero NpPoQeCCHOHATLHOTO
obpazoBanus / B. B. 'opnau. — 2-e usn., uctp. u gom. — Mocksa : M3gatenscTBo
FOpaiit, 2025. — 215 ¢.— (IIpodeccuonanbnoe obpazoanue). — ISBN 978-5-
534-09366-7. — Texkct : anekTpoHHbI // OOpazoBatenpHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/563270.

2. Topnau B.B. Meroabl pemieHust (pu3mueckux 3agad: Y4EOHUK ISt
cpenHero npodeccuoHanibHoro oopazosanus / B. B. 'opnau. — 3-¢ u3zn., mepepad. u

nor. — Mocksa : M3marensctBo FOpaiit, 2025. — 333 ¢. — (Ilpodeccuonanbroe
oopazoBanue). — ISBN 978-5-534-17850-0. — Tekcr : DSJIEKTpOHHBIA //
Oo6pazoBaTenbHas iaropma FOpaiit [caliT]. —

URL: https://urait.ru/bcode/533847.

O¢unuanbubie, CcrHpaBo4YHO-OHOJIHOrpaduUecKHe H IEPHOIMYECKHE
U3IaHNA:

1. Cpennee mnpodeccuonanpbHoe obOpa3zoBanue. Kommekr. BectHuk
cpeadero mnpodeccuoHallbHOTO oOpa3zoBanusa. CpenHee mnpodeccuoHaIbHOE
obOpazoBanue. [lpunoxkenne k kypHainy «CpenHee mnpodeccrnoHanbHOE
oOpa3zoBaHuEe»

ITepeyennb pexomenayembix UHTEpHET-pEeCypCoB:
1. http://school-collection.edu.ru/ (Enunas KOJUICKITUS U (HPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB)
2. http://kvant.mccme.ru/ (OKypnan Kanr).
3. https://n-t.ru/nl/fz/ (HobeneBckue naypeatsl o GU3UKE).
4. http://elkin52.narod.ru/ (3anumaTenbHas pu3KKa B BOMIPOCAX U OTBETAX)

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHUATIIMHBI

KoHTponb 1 OlleHKa pe3ysbTaTOB OCBOCHUS IUCIUIUIAHBI OCYIIECTBIISETCS
mpernoaaBaTelieM B IPOIECCe MPOBEICHUS CEMUHAPCKHUX 3aHATHH U 1a00paTOPHBIX
paboT, TECTUPOBAHMUSI, & TAK)KE BBITTOJIHEHHS O0yUYaIOIIUMHUCST KOHTPOJIBHBIX PadoOT.

Pe3yabTarhl 00yueHust \ DopMbI M METO/IbI \



https://urait.ru/bcode/561626
https://urait.ru/bcode/562829
https://urait.ru/bcode/563270
https://urait.ru/bcode/533847
http://school-collection.edu.ru/
http://kvant.mccme.ru/
https://n-t.ru/nl/fz/
http://elkin52.narod.ru/

(ocBOeHHbIE YyMEHMSI, YCBOCHHbIE 3HAHUS)

KOHTPOJISAA M OLICHKH
pe3yJbTAaTOB 00y4YeHUs

Ymenus:

pa3nuyath  yCIOBHA ~ NPUMEHUMOCTH  MOjejel
bu3MYecKuX TEeT W TMPOIECCOB  (SBJICHHMN):
WHEepLUagbHas CHCTEMa OTCYeTa, MaTepuaibHas
TOYKA, PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE
najeHde,  abCOJIOTHO  ympyras  Aedopmarius,
aOCOJIOTHO yIpyroe H  aOCOJIIOTHO HEYHpyroe
CTOJIKHOBEHHSI, MOJIeIeH Ta3a, )KHJIKOCTH U TBEPIOTrO
(KpUCTAJUIMYECKOTO)  Tela,  WAeaJbHOTO  rasa,
TOYECYHBINA 3apsl, OJHOPOIHOE AIIEKTPHUYECKOE IOJIE,
OJHOPOJIHOE  MAarHUTHOE II0Jie, TapMOHHYECKHE
Kojie0aHusl, MaTeMaTUYECKUH MAasTHUK, HICaJIbHBIN
OPYXKUHHBIA ~ MasATHUK, TapMOHUYECKHE  BOJIHBI,
UJCANbHBIM KOoJIeOaTeabHbIH KOHTYp, TOHKAas JIMH3a;
MoJieJIell aToMa, aTOMHOTO Si7jpa U KBAaHTOBOM MOJIEH
CBETa

CEeMHMHAPCKHE 3aHATHS
nabopaTopHbIe pabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE pa0OTHI

OOBSACHATh OCOOEHHOCTH TMPOTEKAHUS (PUI3NMUECKHUX
ABJIICHU:  MEXaHWYECKOE  JIBJKEHHE, TEIIOBOE
JBUKEHUE YaCTHULl BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpOyHOBCKOE JBWXKEHUE, audQys3usi, HcHapeHue,

KHUIICHUE U KOH/JICHCAIus, IJIaBJICHUE u
KpUCTAJUTM3alMs, HAIMpPaBICHHOCTh TEIIONEpeaayH,
ANEKTPU3ALNN TEN, SKBUIIOTEHIIMAIBHOCTH
IIOBEPXHOCTH 3apSKEHHOTO IIPOBOJIHUKA,
ANEKTPOMArHUTHOM  WHIYKIUH,  CAaMOUHIYKIHH,
3aBUCUMOCTH COINPOTHUBIICHHS MOJIYITPOBOAHUKOB "p-"
u  'n-TunoB"  OT  TeMmeparypel, PE30HAHCA,

UHTEpPEPEHIIMN  BOJIH, AUpakuuu, JUCHEPCHH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, (poroadpdexr,
(bu3MYecKrue TPUHLMUIIBI CIEKTPAIBHOTO aHallu3a U
paboThl nazepa, "ambda-" u "Oera-" pacmanbl suep,
raMmma-mu3JaydyeHue saep

CEMUHAPCKUE 3aHATUS
nabopaTtopHbie pabOThI
TECTUPOBAHUE
KOHTPOJIbHBIE pa0OThI

MNPUMEHSTh  3aKOHBI  KJIACCUUECKONM  MEXaHUKH,
MOJICKYJIApHON ~ (U3MKK ¥ TEPMOJIUHAMUKH,
AJIEKTPOIUHAMUKH, KBAHTOBOU (PU3UKH VISl aHATN3a U
OOBSICHEHUS SIBJICHUA MHUKPOMHUpPA, MaKpoMupa u
Meramupa, pa3indaTh YCJIOBHs (TPaHUIIBI, O0JIaCTH)
OPUMEHUMOCTH  (PU3WYECKUX 3aKOHOB, TOHHUMATH
BceoOIui XxapakTep (yHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHMs] MEXaHWYECKOW DHEPruu, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUSI,
MEepBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpaHEHHUS
AIIEKTPUUECKOTO 3apsifa, 3aKOH COXPAHEHHUS SHEPIHH)

CEMUHAPCKUE 3aHATHUS
n1abopaTopHbIe PabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE Pa0OThI




Y OTPAHUYEHHOCTH UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;
aHANMM3UPOBaTh (PU3UYECKUE TMPOIECChl, MCIOIB3YS
OCHOBHBIE TIOJIO)KEHUS, 3aKOHBI M 3aKOHOMEPHOCTH;
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHKCHUS,
dbopMysIbl KHHEMATUKHU PABHOYCKOPEHHOTO JIBUXKEHUS,
npeoOpa3zoBanus [amumes st CKOpOCTH |
NEpEMEILICHNs, TpU 3akoHa HpOTOHA, NpPUHLIKN
OTHOCHUTENBHOCTH ['anmuies, 3aKkOH  BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHCHUS UMIyJIbCa U
MEXaHUYECKOM JHEPruu, CBsSI3b padOThl CHIBI C
U3MEHECHHEM  MEXAaHWYECKOW  DJHEPruH, YCIOBHS
paBHOBECUS  TBEPAOrO  TENA; CBA3b  JABJICHMS
MJICAJIBHOTO Ta3a CO CPEIHEN KMHETUYECKOU YHEPTUEN
TEIUIOBOTO JIBMKEHUS U KOHIIEHTPALIMEN €T0 MOJIEKYI,
CBA3b  TEMIEpaTypbl  BEIIECTBA  CO  CPEIHEU
KUHETUYECKOU SHEPTUEN €r0 YacCTHll, CBSA3b JaBJICHUS
UJICAIBHOTO Tra3a C KOHLIEHTPAaUMEHd MOJIEKYJI U €ro
TeMInepaTrypoil, ypaBHeHue MeHneneeBa-Knanelipona,
IIEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
DHEPrMU B TEIUIOBBIX ITpOLECCaX; 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kymona,
MOTEHIUAIBHOCTD AIEKTPOCTATUYECKOTO oJIs,
MPUHIUIT  CYNEPNO3ULIMU  BJIECKTPUYECKUX  TMOJIEH,
3akoHa Kynona; 3akonsl OMa 71 y4acTKa LENU U I
3aMKHYTOM OJJIEKTPUYECKOW Ienu, 3akoH J[xoyis-
JleHna, 3aKOH JEKTPOMArHUTHOW UHAYKIUH, TPABUIIO
Jlenna, IOCTYJIAThI CIIeIMaJIbHOU TEOpUU
OTHOCUTEJIbHOCTU DWHIITEIHA, ypaBHEHUE
OuHmTerHa s poTtodddekra, MepBbli U BTOPOW
nocrynatel  bopa, mnOpuHOMI — HEONPEAECIEHHOCTH
['eit3enOepra, 3aKOH COXpaHEHUs 3apslia, MacCOBOTO
yycila W DHEPrUM B SICPHBIX PEAKUUAX, 3aKOH
PaIMOAKTUBHOIO pacmnaja

NPUMEHATH OCHOBOIMOJAralOIIMe ACTPOHOMUYECKUE
NOHATUS, TEOPUM M 3aKOHbl [JIsl aHajau3a W
00BsICHEHUs (PU3UUECKUX MPOLECCOB, MPOUCXOMSAIINX
HAa  3Be3/laXx, B  3BE3IHBIX  CHUCTEMax, B
MEXTaJIaKTUYECKON cpeie; ABUKEHUS HEOECHBIX Ted,
HBOJIIOLIMM 3Be31 U Beenennon

CCMHHAPCKUEC 3aHATHA

UCCIIeIOBaTh M aHAJIM3UPOBaTh  Pa3HOOOpa3HbIE
dbu3nyeckue SABJICHHS W CBOMCTBAa  OOBEKTOB,
OPOBOAUTH  CaMOCTOSITENIbHbIE — HCCJIEIOBAaHUS B
peasibHbIX M JA0OPATOPHBIX YCIOBUSIX, YHUTATh U
aHANM3UPOBAaTh  XapaKTEPUCTUKH  NpPUOOPOB U
YCTPOUCTB, OOBSICHITH MPUHIIMUIIBI UX PAOOTHI

CEMUHAPCKUE 3aHATHUS
n1abopaTopHbIe PabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE Pa0OTHI




pelarh pacyeTHbIE 3a]a4M C SBHO 33/1aHHOW U HESIBHO
3aJlaHHON  (DU3MYECKOM MOJIETbI0: HAa OCHOBAaHUU
aHaiM3a YCJIOBHS BbIOMPATh (U3UYECKUE MOJIEIH,
OTBEYalOIIMe TpPeOOBAHMAM  3aJauM, MPUMEHSATH
dbopMybl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
bu3nuecKux Teopuii npu UCIIOJIb30BaHUU
MaTeMaTUYeCKUX  METOJOB  peIleHHus  3ajad,
IPOBOJUTH pacyeTbl Ha OCHOBAaHWU HMEIOLINXCS
JAHHBIX, aHAJIM3UPOBATh pe3ynbTaThl U
KOPPEKTUPOBATh  METOJbl  pPELIEHHA C YYETOM
NOJIYYEHHBIX pE3YyJbTaTOB; pelIaTh KaueCTBEHHBIE
3a/layy, TpeOyrolue NPUMEHEHHs 3HAaHUI W3 Pa3HbIX
pa3zie’oB IIKOJBHOIO Kypca (HU3MKH, a TaKxke
WHTETpallud  3HAHUW W3  JPYTrUX  IPEIMETOB
€CTECTBEHHOHAYYHOT' O UKJIA: BBICTPAUBaTh
JIOTUYECKYIO LEIMOYKY pPacCyKIEHUH C OIOpOM Ha
U3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSI

CEMUHAPCKUE 3aHITHUS
1ab0paTopHbIC pabOTHI
TECTUPOBaHUE
KOHTPOJIbHBIE pa0OTHI

aHaJM3UPOBATh U OIICHUBATH MOCJEJICTBHS OBITOBOU U
MIPOM3BOJCTBEHHOM JIeATEIILHOCTH YeJI0BEKa,
CBSA3aHHOW C (DPU3MYECKUMU MpOIeccCaMu, C MO3ULUN
HKOJIOTUYECKON 0e30MacHOCTH; MPEIACTaBICHUN O
pallMOHAJILHOM  MPUPOAONOIB30BAHUM, a  TaKXKe
pPa3yMHOM HCHOJIb30BAaHUM JOCTH)KEHUW HAYKH U
TEXHOJIOT UM JIs aJIbHEHUIIIETO pa3BUTHUSA
YeJIOBEYECKOr0 00IIeCTBa

CCMUHAPCKUC 3aHATHUA

BIAJCTh  Pa3NUYHBIMU  CcHloco0amMu  paboThl ¢
uHdopmaruen busnueckoro COIEepKaHHUsI  C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMaLlMOHHBIX
TEXHOJIOTUW, Pa3BUTUE YMEHHW  KPUTHYECKOIO
aHallM3a W OIEHKHA JOCTOBEPHOCTH TOTy4aeMOi
uH(popManuu

CCMHUHAPCKHUC 3aHATHUA

BJIQJICTh OPraHU3AIMOHHBIMU M TO3HABATEJIbHBIMU
YMEHUSIMU CaMOCTOSITESIbHOTO MPUOOPETEHUS HOBBIX
3HAHUW B TIPOILIECCE BBHIMOJIHEHUS TMPOEKTHBIX U
yueOHO-UCCIIeI0BATEIbCKUX pabor, YMEHUSIMU
paboTath B TpyNIe C BBINOTHECHUEM Pa3IUYHBIX
COIMAJIBHBIX POJIeH, TUIAaHUPOBATh PabOTy TPYIIIBI,
pallMOHAIbHO  paclpenensiTh  JESITEIbHOCTh B
HECTAHJAPTHBIX CUTYaIlUsX, aJCKBaTHO OILICHUBATH
BKJIaJ] KaXJOTO M3 YYaCTHUKOB TPYMIbI B PEIICHUE
paccMaTpuBaeMou MpoOJIeMbl

CCMHHAPCKUEC 3aHATHA

3HAHMSA:

O TIOHUMAHWUU PO (PU3UKH B IKOHOMHUYECKOH,

CCMHUHAPCKUC 3aHATHUA




TeXHOJOrMYECKOMN, COLMATBHON M 3THYECKOH cdepax | KOHTPOIbHBIE paboThl
JesATeNbHOCTH YelOBEeKa; pold M MecTa (QU3HMKH B
COBpEMEHHOM Hay4yHOM KapTHHe MHpa; POJIH
aCTPOHOMHHU B NMPAKTUYECKOH NeATEIPHOCTH YeI0BeKa
U JaJbHeiIIeM HaydYHO-TEXHUYECKOM Pa3BUTHHU

0 (U3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX, | CeMHUHAPCKUE 3aHATHS
HeifiCTBYIOIIMX HA yPOBHIX MHUKPOMHpA, MAKPOMHUPaA U | 1a60opaTopHbIe paboTh
Meramupa, MpeaCTaBlIeHHH O BceoOLIeM XapaKTepe | TECTUPOBaHUE

(QU3MYECKUX 3aKOHOB; IIPEICTABICHHH O CTPYKType | KOHTPOJIbHBIE pabOThl
IIOCTPOEeHUsT (U3UUECKOH TEOpUH, YTO I1O3BOJIUT
0CO3HAaTh pPOJIb (yHIAMEHTAIbHBIX 3aKOHOB U
MPUHLMIIOB B COBPEMEHHBIX IPEJICTaBICHUAX O
TMPUpPOZE, TOHATh I'PaHUIBI MPUMEHHUMOCTH TEOPHH,
BO3MOXKHOCTH WX TNpPUMEHEHHs i1 ONMCaHHA
€CTECTBEHHOHAYYHBIX SIBJICHHH U ITPOLIECCOB

MpeACTaBlIeHUss O MEeTOaX IIOIy4eHHs Hay4YHBIX | CeMUHApCKHe 3aHATHA
aCTPOHOMMYECKMX 3HAHWM; BIaJeHHEe YMEHHMsMH | 1abopaTopHble paboThI
CaMOCTOSITENIEHO (POPMYIUPOBATE Leh HCCIeI0BaHMs | TECTUPOBAHKE
(poexTa), BBIABUraTh TMIIOTE3bl HA OCHOBE 3HAHMS | KOHTPOJIbHbIE paboThl
OCHOBOTOJIAraroIuX (HU3MIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, TIIPOBEPATH HX OKCIEPUMEHTAIbHBIMH
CpelcTBaMH; IUIAHUPOBATh M IPOBOAUTE (HU3HYECKHe
3KCIIEPUMEHTBI,  ONHUCHIBaTh W  AHAJIM3HPOBATH
MOJy4YEHHYI0 IIPH  BBINOJHEHHMHM  3KCIIEPHMEHTa
uH(OpMaLHIO, OIpenelisiTh JIOCTOBEPHOCTB
IIOJTY4E€HHOTO pe3yJIbTaTa

0 MoTuBalMM K Oyaymed npodecCHOHATBHOM | CEMHHAPCKUE 3aHATHU
HNeATeNPHOCTH  I10  CHELHAIBHOCTSIM  (DU3UKO- | TECTHPOBAHUE
TEXHUYECKOT0 NPOQHIsL

Ilporpamma  paspaGorana B COOTBETCTBMH ¢  (DezepalbHbIM
rocyJapcTBeHHBIM ~ 00pa3oBaTeNbHBIM — CTaHZApTOM  CpelHero  ofmero
00pa3oBaHMs, YTBEPXKIEHHHIM MHUHHCTEPCTBOM  00pa3oBaHMsi W  HayKH
Poccuiickoit  ®emepaumu 17 wmas 2012roma, mnpukaz Ne 413 u
3aperuCTPUpPOBaHHEIM B MuHucTtepcTBe locTuimu Poccuiickoii @enepauuu 07
moHs 2012 roma Ne 24480 ¢ U3MeHEHUSAMH U JONOIHeHUsIMU oT 12 despana 2025
roga Ne93,

Pazpaborai: _-;@ Jymxuna A.B.



