®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUPEKJEHUE BHICIIIET'O OBPA3OBAHMUS
«OPEHBYPI'CKUH I'OCYJIAPCTBEHHBIN AT'PAPHbBIN
YHUBEPCHUTET»

@akyJbTeT CpeHero nNpogeccuoHaAJIbLHOro 00pa3oBaHus

PABOYASA ITPOT'PAMMA JTUCIUIIJINHBI

YIIVY.02 ®uzuka

CneunansHocth 21.02.19 3emiieyctpoiicTBo
®opma 00y4yeHHs OUHAs

Cpoxk noayuenusi CI1O no IIIICC3 3 roga 10 mecsiien

OpenOypr, 2024 r.



JIMCT AKTYAJIM3AIIUN

Ne wu3menenusi, nata wusMmeHeHuss u No mpoTokojia 3acemaHusi y4eOHO-

METOJUYECKON KOMUCCUU CTPYKTYpHOTO noapazaenenust CIIO, Homep cTpaHHuIlbl ¢
V3MEHEHUEM

BbIJIO CTAJIO
OcHoBanue: pemienue 3aceqanus [HIIK ot «  » No
POTOKOJIa

MartBeeBa M. B.




1. HACIIOPT PABOYEM ITPOT'PAMMBI JAUCIHUIIJINHBI
«DPuzuka»

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPorpaMmbl

PabGouass mporpamma  JOUCHHMIUIMHBI ~ SIBISIETCS  YacThlO  MPOTPaAMMBI
MOJITOTOBKU CHEIHMAIUCTa CpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpemnero
o611ero oopa3oBaHusl.

Pabouass mporpamMma JUCHMIUTUHBI MOKET OBITh HCIOJIb30BaHA JAPYTUMHU
00pa30BaTEeNbHBIMH YUPESKICHUSIMH MPO(HECCHOHATFHOTO U JIOTIOJHHTEIHLHOTO
o0pa3oBaHusl, peaqu3yOIMMU 00pa30BaTEIbHYIO MIPOrpaMMy CPeIHEro OOIIEro
oOpa3oBaHus.

1.2. MecTo IMCUMILIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CHENMATUCTA
Cpe/JHero 3BeHa
HNucrumnaa « Pu3nkay BXOIUT B 0011e00pa30BaTeIbHYI0 TOATOTOBKY.

1.3. leau u 3aa4d JUCUMILIMHBI — TPe0OBaHHMSI K pe3yJbTaTaM OCBOCHHS
Y4eOHOi THCIUITHHBI

B pe3ynbraTe 0cBOSHUS AUCHUTUIHHBI O0yUYaIOITUIICS TOJDKEH YMETh!
- pasnuyYaTh YCIIOBUS MPUMEHMMOCTH MOJeNel (PU3MYecKuX Teln U TMPOIEeCCOB
(SBNIEHMI):  WHEpHMalbHAs  CHCTEMa  OTCUeTa, MaTepuaibHas  TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajeHue, aOCONIOTHO  ympyras
nedopmariusi, aOCOMIOTHO yIPYroe M aOCOJMIOTHO HEYNPYroe CTOJKHOBEHHS,
MoJieJIel Ta3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMYECKOT0) Tefa, UIeaabHOro rasa,
TOUEYHBIA 3apsl, OJHOPOJHOE DSIEKTPUUECKOE IOJIe, OJHOPOJHOE MarHUTHOE
moJie, TapMOHWYECKHWE KOJeOaHWs, MAaTeMAaTHYEeCKHUH MAasSTHUK, UACATbHBIN
NPY)KWHHBI MAasTHUK, TapPMOHHMYECKHE BOJHBI, WACATBHBIN KOJIeOATEThbHBIN
KOHTYp, TOHKasl JIMH3a; MOJIEJICH aroMa, aTOMHOTO siapa U KBaHTOBOW MOJENH
CBeTa;
- OOBSICHATH OCOOCHHOCTH TPOTECKAHWS (PUINYCCKUX SIBICHUN: MEXaHMYECKOe
JBUKCHHE, TEIUIOBOE JIBIDKEHHWE 4YaCTHIl BEIIECTBa, TEIUIOBOC pPaBHOBECHE,
OpoyHOBCKOe JBIWXKeHHE, OUdQy3us, HCIapeHHe, KUIMCHHEe W KOHACHCAIus,
IUTaBJICHUE W KPUCTAJUTU3AINs, HAMPABICHHOCTh TEIUIOTIEpeadn, SJICKTPU3AINN
TeN,  DKBHUIIOTCHIMAILHOCTH  TMOBEPXHOCTH  3apsSHKCHHOTO  IIPOBOJHHKA,
DIIGKTPOMArHUTHOW WHIYKIIUH, CAMOWHIYKIIMH, 3aBUCUMOCTH COMPOTHBIICHUS
noJIynpoBOOHUKOB  "p-" u  "n-TumoB" OT  TeMmmeparypbl, pE30HAHCA,
uHTephEpPeHIIMN  BOJH, aU(pPAKIUU, OUCIEPCUHU, TOJHOTO BHYTPEHHETO
otpaxenus, (pororddexT, du3nUecKue TPUHIUIBI CHEKTPAIBHOTO aHaIW3a |
paboThl nazepa, "anbda-" u "Oera-" pacnaasl suep, raMMa-u3IIydeHHE SIAEP;
- TPUMEHSTh 3aKOHBl KIIACCHUYECKOW MEXaHWKH, MOJICKYJISIpHOW (UHKH U
TEPMOJUHAMUKHU, OJIEKTPOJUHAMUKHN, KBAHTOBOW (HM3WMKH [Jii aHamu3a W
OOBSICHEHUS SBJICHUH MHKPOMHpPA, MAaKpOMHpa U METaMupa, pa3inyaTh YCIOBHUS
(rpaHuibl, 00JACTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TOHUMATh BCEOOTUI
Xapaktep (QyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHHS MEXaHWYEeCKOU
DHEPruM, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS, MEPBBIH



3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUSI DJICKTPUUYECKOTO 3apsifa, 3aKOH
COXpaHEHUs PHEPTruu) M OTPAHUYEHHOCTh HCIIOJIb30BAHUSA YACTHBIX 3aKOHOB;
aHAIM3UPOBATh PU3MUECKHUE MPOLECCHI, UCIOIb3Ys] OCHOBHBIE MOJIOKEHUS, 3aKOHbI
U 3aKOHOMEPHOCTH;, OTHOCHUTEJIbHOCTh MEXaHMYECKOrO JBUXKEHUS, (OPMYIIbI
KMHEMaTUKA PaBHOYCKOPEHHOI'O JBWKEHHUs, mpeoOpazoBanus [amunes ansa
CKOPOCTM U MEpPEMENIEHUs, TpU 3aKOoHAa HbIOTOHA, NMPUHIUIT OTHOCUTEIBbHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUs, 3aKOHbl COXPAHEHUS HUMILYJbCa U
MEXaHUYECKON DSHEPIruH, CBsI3b PAOOTHI CHUJIBI C M3MEHEHHEM MEXaHWYeCKOU
SHEPIrUH, YCJIOBUS PABHOBECHUS TBEPIOIrO TEJa; CBSA3b NABJICHHS HJACATBHOrO ras3a
CO CpelHEW KMHETUYECKOW DHEPruer TEIJIOBOTO ABMIKEHHS M KOHLIEHTPALUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEIHEN KUHETUYECKON DHEPTUEH €0
YaCcTULl, CBSI3b JABJICHHUS HWICAIBHOTO ra3a C KOHIEHTPAUHMEHd MOJEKYJI U €ro
TeMmieparypou, ypaBHeHue  MeHnneneeBa-Knameiipona,  nepBbld  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs SHEPrUM B TEIUIOBBIX MpoLEccax; 3aKoH
COXpAaHEHUS DJIEKTPUYECKOro 3apsaa, 3akoH KylloHa, NOTEHUMaIbHOCTH
AIEKTPOCTATUYECKOrO TMOJsA, MNPUHLMI CYNEPHO3ULMHU JIEKTPUUECKUX IIOJIEH,
3akoHa Kynona; 3akoHbl Oma J71s1 yyacTKa UENH U JJIs 3aMKHYTOM AJIEKTPUYECKOM
uenu, 3akoH Jxoyns-JleHna, 3aKOH AIEKTPOMArHUTHOM WHIAYKLHH, IPABUIIO
JleHna, mnocTynaTel CHEUHUATBHOW TEOPUH OTHOCUTEIIBHOCTH OWHILITEWHA,
ypaBHeHHe DWHIITeWHa s GoTtodaddekTa, mepBblii U BTOPOM mocTynaTel bopa,
IPUHITUT HeonpeaeaeHHOoCTH [ ei3endepra, 3aKk0oH COXpaHEeHHsI 3aps/ia, MacCOBOTO
YHCJIA U SJHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacIiajia;

- NPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMUYECKUE IMTOHITHUS, TEOPUU U 3aKOHBI
JUTsl aHAHM3a U 00BACHEHHS (PU3MUECKUX MPOIIECCOB, MPOUCXOAIINX HA 3BE3/1aX, B
3BE3JIHBIX CHCTEMaX, B MEXKTaJaKTHUECKOW cCpele; IBWKEHUS HEOECHBIX Tel,
ABOJIIOIUH 3Be3]1 U BeenleHHoM;

- UCCJIEIOBATh U aHAJIM3UPOBATH pa3HOooOpa3Hble (PU3NUECKUE SIBICHUS U CBOIMCTBA
00BEKTOB, TPOBOJUTH CAMOCTOSTEIbHBIE HCCJIEAOBAHMS B pEAIbHBIX U
7a00paTOPHBIX YCIOBUSIX, YUTATh U aHAJTM3UPOBATH XapaKTEPUCTUKU PUOOPOB U
YCTPOMCTB, OOBACHITH MPUHILIUIIBI UX PAOOTHI;

- pematbh pacyeTHbIE 3aJa4 C SIBHO 33JaHHOW U HESBHO 3aJaHHON (Pu3nyeckoin
MOJICJIbIO: Ha OCHOBAaHWMM aHaldW3a YCJIOBUSA BbIOMPATh (PUIMYECKHE MOJECIH,
oTBeHarouMe  TpeOOBaHUAM  3aJauyd, MPUMEHSTb  (GOPMYJbl,  3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3UYECKUX TEOpUM TIPH HCIIOIH30BAHUU
MAaTEMATHYECKUX METOAOB PEUICHUs 3aJad, MPOBOAUTH PACUEThl HA OCHOBAaHHUU
MMEIOIIMNXCS JAaHHBIX, AHAIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOJbI
pPELICHUSI C YYE€TOM IIOJYYEHHBIX PE3YyJIbTaTOB; pEIlaTh KAadYE€CTBECHHBIE 3a/1a4H,
TpeOyrolre MPUMEHEHHS 3HAHUM U3 Pa3HBIX Pa3/IeNioB IKOJBHOTO Kypca (Pu3nKH,
a TAK)KE€ MHTErPAlMU 3HAHUW U3 IPYTUX MPEIMETOB €CTECTBEHHOHAYYHOIO LIUKJIA:
BBICTpAanMBaTh JIOTUYECKYH0 LEMOYKY pacCyk IEHUW C ONOpOMl Ha HW3YYEHHbIC
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

- aHaJU3UpOBaTh M OIEHUBATH IMOCJEJICTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
NESATEIbHOCTH 4YeJIOBEeKa, CBA3AHHOW C (PU3MYECKUMH MPOLIECCaMM, C TMO3ULIUN
HKOJIOTHYECKOHN 0e30MacHOCTH; MIPEACTABIICHUM 0 pallOHAIILHOM



IPUPOIOTIONB30BAHUH, a TAK)KE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHHUM HAYKU U
TEXHOJIOTHH JJIs TaTbHEHUIIIETO pa3BUTHS YEIOBEUECKOTO O0IIEeCTBa;

- BJIAJIETh PA3IMYHBIMH crocobaMu padboTel ¢ uHOOpMaALUEH (PU3HNUIECKOTO
COJIEp)KaHUsl C HCIIOJIb30BAHHEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHMA,
pa3BUTHE YMEHHMI KPUTHYECKOTO aHAIU3a W OIEHKH JOCTOBEPHOCTHU IMOJIy4aeMOi
uHpopmaruu;

- BIaIeTh OPTraHM3AIMOHHBIMH ¥  TIO3HABATEIHHBIMU  YMEHUSMHU
CaMOCTOSITENIbHOTO TMPUOOPETeHHsT HOBBIX 3HAHUM B TMPOLIECCE BBITOJIHEHUS
MIPOCKTHBIX U Y4EeOHO-UCCIEA0BATEILCKUX PAaO0T, yMEHUSIMHU pabOTaTh B TPYMIIE C
BBITIOJITHEHUEM Pa3JIUYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIHI,
paloHaIbHO PACHpPENeNsITh JAEITEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHUBATh BKJAJ KaXJIOTO M3 YYAaCTHUKOB TPYMIbl B pPEIICHUE
paccMaTpuBaeMOi POOIEMBL.

B pesynprare ocBoeHHs y4eOHOW TUCIUIUIMHBI OOYYaIOUTUICS HOJDKEH
3HATB:

- 0 IOHMMaHUU POJH (PU3UKK B SKOHOMHUYECKOM, TEXHOJIOTUIECKON, COLMATIBLHON 1
ITHYECKON cdepax NeATeIbHOCTH 4YeJOBEeKa; poiu U MecTa (QUu3uKd B
COBPEMEHHOW HAayYHOW KapTHHE MHUpPA; POJH AaCTPOHOMHUH B MPAKTUYECKON
JeSITEIIbHOCTH YEeJIOBEKA U JalIbHEHIIIEM HAyYHO-TEXHIHYECKOM Pa3BUTHH;

- 0 (PMBHUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX, IEHCTBYIOIINX HAa YPOBHSIX
MUKpPOMHpPA, MaKpOMHUpPa U MErammpa, MpeACTaBICHUN O BCEOOIEeM XapaKTepe
(Gu3NYECKUX 3aKOHOB; MPEICTABICHUNH O CTPYKTYpe MOCTpPOeHUs (u3nuecKoin
TEOPHUH, YTO TIO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B
COBPEMEHHBIX TMPEACTABICHUSIX O MPHUPOAE, MOHATh TPAHUIBI MPUMEHUMOCTHU
TEOpUH, BO3MOXHOCTM HMX TNPUMEHEHUS [Js ONUCAHUS €CTECTBEHHOHAYYHBIX
SIBICHUM U MIPOLIECCOB;

- TPEICTABJIICHUS O METO/JaX IOJYYCHUsS HAYYHBIX ACTPOHOMUYECKUX 3HAHUH;
BJIQJICHHE YMEHHUSIMH CaMOCTOSITENIBHO (HOPMYIHpOBaTh IEJb HCCIEAOBAHUS
(mpoekTa), BBIIBUTATh THUIOTE3Bl HAa OCHOBE 3HAHUS OCHOBOIIOJIATAFOIINX
GU3MYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSTh UX IKCIEPUMEHTATHHBIMU
CpeICTBaMU; TUTAHUPOBATh M MPOBOJIUTH (PU3HUYECKUE IKCIIEPUMEHTHI, OMTUCHIBATH
¥ aHAIM3UPOBAThH IMOJIYYCHHYIO MPH BBHITOJHEHUH JKCIIEpUMEHTa WH(OpPMAIIUIO,
OTIPEACIIATh JOCTOBEPHOCTH MOJYICHHOTO Pe3yibTaTa;

- 0 MOoTuMBauuMU K Oyaymeill mnpodeccnoHalbHON AESITeNbHOCTH IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.

1.4. KosinuecTBO 4acoB HA OCBOeHHE padoueil MPorpaMMbl AUCUMILJIMHBI:
OO6muit 06BemM 0bpazoBaTenbHON IporpamMmel 198 yacos, B TOM uucie:
PaGota Bo B3ammomeiicTBuM ¢ mpenonaaBaternieM 180 wacoB (mekiuu 78

yacoB; ceMuHapckue 3aHaTus 100 yacoB, KOHCYIbTAIlUM 2 Yaca);
IPOMEKyTOUHas arrectanus 18 yacos.

PE3YJBbBTATBI OCBOEHUSA JUCHUIIJIMHBI

JIM4HOCTHBIC pE3YIbTaThl OCBOCHHA NJUCHUILIIMHBI OTPAXKaroT:



- YMCHHE B3aWMOJCHCTBOBATH C CONMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIMSIMHU H Ha3HAUYCHUEM;

- IICHHOCTHOE OTHOIICHHUE K TOCYIapCTBEHHBIM CHMBOJIAM, UCTOPUIECKOMY
U TPHUPOJHOMY HACIENWI0, TMAaMATHHKAM, TpajullusaM HapoaoB Poccun,
JOCTHXEHHsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/IE;

- CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- 3CTETUYECKOE OTHOIIECHUE K MHpPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYJa M OOIIECTBEHHBIX OTHOIICHUH;

- copMHUpPOBAaHHOCTH 370POBOTO M 0O€30mMacHOro o00pas3a > KHU3HH,
OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

- c(hOpPMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpHl, MOHUMAHHE BIUSHUS
COIMATTbHO-9KOHOMHUYECKUX TIPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMATBHON
Cpellbl, 0CO3HAHHE TI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM;

- OCO3HaHWE LEHHOCTH HAYYHOW JESATEIBHOCTH, TOTOBHOCTh OCYIIECTBISThH
MIPOEKTHYIO M UCCIIE0BATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIE.

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YU4EOHON NUCIUTIIMHBI OTPAXKAOT:

- BBIABIATH 3aKOHOMEPHOCTH H TPOTHUBOPEUHST B paccMaTpUBaEMBbIX
SIBIICHUSX;

- CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITCIIbHOMY ITOMCKY METOJIOB
peIIeHUs MPAKTHYSCKUX 3a1a4, IPUMEHEHHUIO PA3IMYHBIX METOIO0B ITO3HAHUS;

- (dopmupoBaHWE HAyYHOTO THIIA MBINUICHUS, BIIAJICHUE HAYIHOH
TEPMHHOJIOTHEH, KITFOUYEBBIMH ITOHATHUSIMHA H METO/IAMU;

- BIIQJICTh HABBIKAMH IIOJIYYCHHS HH(OpPMAIMM W3 HMCTOYHHUKOB pPa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, AaHallu3, CHCTEMATHU3AlHI0 H
UHTEPIPETANIO HH(POPMAIIH Pa3IMYHbIX BUOB U (DOPM MpeaCcTaBICHUS;

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX Cepax KU3HH,

- MIOHUMATh ¥ UCTIOJIB30BaTh PEUMYIIECTBA KOMAaHIHOW U WHIANBUIYATbHON
paboThI;

- CaMOCTOATEIHLHO OCYIIECTBIIATH MMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATh
po0JIeMbl, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIE 3a7a4i B 00pa30BaTeIbHOM
JESATSIIBHOCTH W KU3HEHHBIX CHTYaIUsX;

- BJaJETh HABBIKAMH TIO3HABATECILHOW pEeQIIeKCHH KaK OCO3HaHUS
COBEpIIAaCMbIX JICHCTBUH M MBICIIUTEIBHBIX IPOIECCOB, HMX PE3yJbTaTOB U
OCHOBAaHUI;

- caMOpeTYyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 332 CBO€ TIIOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCI K
IMOIIMOHAIBHBIM H3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- pa3BHUBaTh CIIOCOOHOCTH MMOHMUMATh MUP C MO3UIIUHU IPYTOTO YEIOBEKa.

Pe3ynpTaTroM OCBOEHHWS AUCHMILIMHBI SBISAETCS (OpMHpOBaHHE YMEHUU U
3HAHUU:



Kon

HanMeHnoBaHue pe3ybTaTra 00y4eHHs

V1

Paznmuuatek ycinoBus MpUMEHUMOCTH MOJENe (U3HMUECKUX TEIl U MPOIECCOB
(sBNEHMI): WHEpIMaIbHAA CHCTEMa OTCYETa, MaTepuajbHas TOYKa,
PAaBHOYCKOPEHHOE JBHXKEHUE, CBOOOIHOE TMajieHne, abCOJIOTHO YIpyras
nedopmarniusi, aOCOTIOTHO YIIPYroe U aOCOIOTHO HEYNPYTroe CTOJKHOBEHHS,
MOJee rasza, JKHUIAKOCTH M TBEpAOro (KPUCTAUIMYECKOro) Tela,
UJCAJIBHOTO Ta3a, TOYEYHBIA 3apsill, OJHOPOJHOE JJIEKTPUYECKOE TMOJIE,
OJHOPOJIHOE MarHuTHOE ToJie, rapMOHUYECKUE KoJeOaHusl,
MaTeMaTHYEeCKHUI MasTHUK, neanbHBIN MPY>KUHHBIN MasiITHUK,
rapMOHUYECKHUE BOJHBI, HICIBHBIN KOJeOaTeIbHbIN KOHTYDP, TOHKAs JIMH3A,;
MOJIEJIEW aTOMa, aTOMHOTO /Ipa U KBAHTOBOW MOJEJHN CBETA

y2

OOBACHATH 0COOEHHOCTH MPOTEKaHUs (PU3HUECKUX SBICHHUI: MEXaHUYECKOE
JBUKEHUE, TEIUIOBOE JIBM)KEHHE YAcCTHUL] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOoyHOBCKOE JABIKEHUE, TUPPy3usi, HCTapeHUE, KUTICHHE U KOHJIEHCAIHs,
IUIABJIGHUE U KPHUCTAJUIM3AllMsi, HampaBlIE€HHOCTh  TEIUIONEepenayH,
ANEKTPU3ALMU TeJl, SKBUIIOTEHIIMATBHOCTA MOBEPXHOCTH 3aPSKEHHOTO
POBOJHUKA, SJIEKTPOMArHUTHOW MHIYKIIMHM, CAMOUHIYKIIUU, 3aBUCUMOCTHU
COINPOTHUBJICHUSA MOJIYNPOBOAHUKOB "p-" M '"n-TMmoB" OT TeMmmepaTrypsl,
pe3oHaHca, HHTepepeHIuH BOJH, IUGPAKIUM, IJUCHEPCHH, IOJHOTO
BHYTpEHHETO  OoTpakeHus, (ororddexr, Quznueckue  MPUHIUIIBI
CIIEKTPAJIbHOTO aHajau3a W paboThl Jlazepa, "ambda-" m "Oeta-" pacmajsl
a51ep, raMMa-u3JIy4eHue siiep

V3

[TpuMeHsTh 3aKOHBI KJIACCMUECKOW MEXaHMKH, MOJICKYJISIPHONW (U3UKU U
TEPMOJUHAMUKH, JJIEKTPOJWHAMUKU, KBAHTOBOM (M3MKH NJIs1 aHANIM3a |
OOBSICHEHUS SIBICHUA MHUKPOMHpA, MAKpOMHUpa U MeEramupa, pas3indarb
ycioBusi  (TpaHUIbl, O0JacTH) TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
MOHMMATh BceOOIIMH xapakTtep (yHIaMEHTAlIbHBIX 3aKOHOB (3aKOH
COXpaHEHUsI MEXAHWYECKOW DHEPIUH, 3aKOH COXPAHEHMS HUMITYJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHMSI, IEPBBIA 3aKOH TEPMOJAWHAMUKH, 3AKOH COXPAaHEHUS
AJIEKTPUYECKOrO 3apsifia, 3aKOH COXPAHEHUS SHEPruu) U OrPaHUYEHHOCTb
UCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUECKUE MPOLIECCHI,
UCIIOJIb3Ysl  OCHOBHBIC  IIOJIOKEHHs, 3aKOHbBI UM  3aKOHOMEPHOCTH;
OTHOCUTEJILHOCTb MEXAHMYECKOTO JIBWKEHUS, (QOpMyJbl KHHEMAaTUKU
PaBHOYCKOPEHHOT'O JIBW)KEHUs, MpeoOpa3oBanus ["anumes 1i1s1 CKOpoCcTU U
IIEpEMEILIECHMS, TPU 3aKOHA HbIOTOHA, mpUHLMIT OTHOCUTENBHOCTH [ anues,
3aKOH BCEMHMPHOIO TATOTEHUs, 3aKOHbl COXPAHEHUS HUMIIyJIbCa U
MEXaHUYECKOM IHEPTUH, CBA3b PabOThI CHIIbI C U3MEHEHHEM MEXaHUYECKOU
DHEPI'uH, YCIOBUS PABHOBECHUS TBEPAOTO TEJA; CBA3b JABJICHUS UICAIBHOTO
razda Cco CpeaHeld KUHETHYECKOM DJHEPrue TEIUIOBOIO JABWKEHHS U
KOHIICHTpaluen €ro MOJEKYJ, CBSA3b TEMIIEpaTypbl BELIECTBA CO CPEIHEMN
KMHETHYECKOW JHEPIHEW €ro 4YacTHIl, CBS3b JABICHUS HJIEAJBHOTO Ta3a C
KOHLIEHTpalMel MOJIEKYJ M €ro TeMIlepaTypol, ypaBHeHue MeHueneeBa-
Kianelipona, nepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUs SHEPIUU B
TEIJIOBBIX MPOLECCAX; 3aKOH COXPAHEHMsI JJIEKTPUYECKOrO 3apsiia, 3aKOH




Kynona, mNOTEHIMANbHOCTh  BJIEKTPOCTATUYECKOTO  MOJsA,  I[PUHIIMUI
CYyHEPHO3ULINM IIEKTPUUYECKUX MoyeH, 3akoHa Kynona; 3akonsl Oma aiis
y4acTKa UENU W I 3aMKHYTOM DJIEKTPHUYECKOM Lienu, 3akoH Jlkoyns-
JleH1ia, 3aKOH PNEKTPOMArHUTHOM MHAYKLUMH, MpaBwio JIeHna, mocTysaThl
CIICEHMAIIBHOM  TEOPUM  OTHOCHUTEJIBHOCTH  ODWHINTENHA, ypAaBHEHHE
OnnHmTeitna ana  dororddexra, mepBbli M BTOpOM mocCTylathl bopa,
MPUHIUMTT HeompeneaeHHocTn [ eii3enOepra, 3akOH COXpaHEHUs 3apsinia,
MAaCCOBOT'0 YMCJIa U SHEPTUH B SICPHBIX PEAKLMAX, 3aKOH PAJTUOAKTUBHOIO
pacraja

V4

[IpuMeHATh OCHOBOIMOJIATAIONINE ACTPOHOMHYECKHE TOHSATHS, TEOPUH U
3aKOHBI ISl aHaM3a W OOBSCHEHUS  (PU3WYECKUX  IPOIIECCOB,
MPOUCXOSIINX Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEKIaJlaKTUIECKOU
cpelie; NBIKEHHUsT HEeOECHBIX TeJ, YBOJIIONNH 3Be3 1 BeenenHol

Y5

HccnenoBath M aHaIU3UPOBATh pa3HOOOpa3Hble (PU3UYECKHE SIBICHUS U
CBOMCTBa OOBEKTOB, MPOBOJAUTH CAMOCTOSTENIbHBIE UCCJIEIOBAHUS B
peanbHBIX W JIA0OPATOPHBIX YCIOBUAX, 4YUTaTh W  aHAIM3UPOBATH
XapaKTEPUCTUKU TPUOOPOB U YCTPOUCTB, OOBSICHITH MPUHILIUIIBI UX PAOOTHI

Y6

Pemlare pacuerHble 3amadyM € SBHO 3aJaHHOM M HESBHO 3aJaHHOMU
¢busznueckoil MoIenbl0: Ha OCHOBAaHMM AaHAlW3a YCJIOBUA BBIOMpPATH
dbusznueckne MOJAENH, OTBEYAlOUIMe TPeOOBAHMUAM 337aud, IPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NUECKUX TEOPUH MpH
WCIIOJB30BAaHUA MATEMAaTUYECKUX METOJOB pPEUIEHUs 3a4ad, IPOBOAUTH
pacyeTsl Ha OCHOBAaHUU MMEIOIIMXCS JaHHBIX, AaHAIIM3UPOBATh PE3YNIbTAThI U
KOPPEKTUPOBATh METOJbl PELICHUS C Y4YETOM IIOJYYEHHBIX pE3yJIbTaTOB;
pelaTh KaueCTBEHHBIE 3a/1a4M, TPEOYIOIIME IPUMEHEHUS 3HAaHUI U3 Pa3HbIX
pa3zesioB IIKOJBHOTO Kypca (PU3MKH, a TaKKe HHTErpaluuu 3HaHUM H3
APYrMX  IPEAMETOB  €CTECTBEHHOHAy4YHOIO  IMKJA:  BBICTPAMBAaTh
JIOTUYECKYIO LIETOYKY PACCYXKICHUH C ONOpPOM Ha HM3YyYECHHBIE 3AaKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS

v

AHaMM3UpOBaTh W OLICHUBATH MOCJIECTBUS OBITOBOW M TIPOU3BOJICTBEHHOM
NESTETPHOCTH YENIOBEKA, CBS3aHHOW C (U3MYECKUMHU TMPOIECCaMU, C
MO3UIIANA HKOJIOTHIECKON 0€30MacCHOCTH; MPEICTABICHUNA O PaIlliOHAIIBHOM
MPUPOJOIOIB30BAHUM, & TAKXKE PAa3yMHOM HCHOJIb30BAaHUM JTOCTUKEHUMN
HAYKHU M TEXHOJIOTUH JIJIsl JaJbHEHMIIero pa3BUTUs YeJI0OBEUYEeCKOro 00IIeCTBa

V8

Brnaners paznuunbpiMu crioco6amu paboThl ¢ MHGOpManue (Hu3nueckoro
COJIEp)KaHUsI C  HCIOJNB30BAHMEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJOTHH, pa3BUTHE YMEHUW KPUTHYECKOTO aHaM3a M  OICHKH
JOCTOBEPHOCTH MOJTy4aeMOi HHPOPMAIUH

WA

Bnagerp ~ opraHM3allMOHHBIMH M TIO3HABAaTEIbHBIMU  YMEHUSIMH
CaMOCTOSITENIbHOTO MPUOOPETEHHsI HOBBIX 3HAHUN B MPOLIECCE BBHIMOIHEHUS
MPOEKTHBIX U y4eOHO-UCCIIEOBATENLCKUX pPadOT, yMEHUSAMH paboTaTh B
Ipynne C BBIMOJHEHUEM pa3UYHbIX COLHUAIbHBIX POJIEH, IJIAaHUPOBAThH
paboTy  TpyNIbl, palUMOHAIBHO  paCHpelessTh  JACSITeIbHOCTh B
HECTaHJAPTHBIX CHUTYyallMsIX, aJ€KBATHO OIICHUBATh BKJIAJ KaXXJIOTO W3




YYaCTHUKOB TPYMIIbI B pEIIEHUE paCCMATPUBAEMON MTPOOIEMBI

31

O mnoHuMaHuu pPOJAM (PU3MKH B DHKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3THUYECKOU cdepax NesATETbHOCTH YENOBEKa; POJIM U MecTa
¢u3MKN B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA; POJM aCTPOHOMHH B
OPAKTUYECKOM  JEATEIbHOCTH  4YeJIOBeKa W JaJbHEHIIEM  HAay4HO-
TEXHUYECKOM Pa3BUTUHU

32

O Qusnuecknx 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX, ACHCTBYIOIIMX Ha
YPOBHSIX MUKPOMHPA, MAaKpOMHUPA U METaMupa, NpeJICTaBIEHUN 0 BceoO1eM
xapakTepe (PU3NYECKUX 3aKOHOB; MPEJCTABICHUI O CTPYKTYpE MOCTPOESHUS
¢bu3nueckoil TEOpHH, YTO TMO3BOJUT OCO3HATH POJb (yHIaMEHTaIbHBIX
3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MIPUPOJIE, OHITh
IpaHUIbl MPUMEHUMOCTH TEOPUN, BO3MOKHOCTH HUX TPUMEHEHUS ISt
ONMCAaHMs ECTECTBEHHOHAYYHBIX SIBJICHHUI U MPOLIECCOB

33

HpeI[CTaBJIeHI/IH 0 MCTOZaX MOJIYYCHHUA HAYYHBIX ACTPOHOMHUYCCKUX 3HaHHﬁ;
BJIaJCHNC YMCHUAMU CaAMOCTOATCIBbHO q)OpMYJ'II/IpOBaTI) ECJIb UCCIICAO0BAaHUA
(HpOCKTa), BBIIBUTAaTh THIIOTC3bl Ha OCHOBEC 3HAHHUA OCHOBOIIOJIArarOomimx
(I)I/IBI/I‘ICCKI/IX BaKOHOMCpHOCTCﬁ )41 3aKOHOB, ITPOBEPATH nx
OKCIICPUMEHTAJIbHBIMHU CpeacTBamMu;, IJIAaHUPOBATH 141 IMPOBOAUTD
(I)I/IBI/I‘ICCKI/IC OKCIICPUMCHTEI, OIIMCBhIBATL W AHAJIM3UPOBATH IMOJIYYCHHYIO
ITPH BBIIIOJJHCHHH OKCIICPUMCHTA I/IH(bOpMaI_II/IIO, OIIpCACIIATE JOCTOBCPHOCTD
IMOJIYYCHHOI'O pE3YyJIbTaTra

34

O w™MotuBanuu K Oyaymied npodecCHOHANBHOM  JEATeNbHOCTH IO
CIEHHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO PO s

2. CTPYKTYPA U COJAEPKAHUE PABOYEI ITIPOTPAMMBI
JUCHMUILIAHBI

2.1. O0beM AMCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

. Obvem
Bun yue0Hoii padoThI wacos 1 cemecmp | 2 cemecmp

OO0umuii 00em 00pa3oBaTeILHOM 198 64 134
NMPOrpamMMmbl
PaGora BO B3aumojeiicTBUM € 180 64 116
npenogaBaTejgeM
B TOM 4YHCIIE:

JIEKIIUHA 78 32 46

CEMHMHAPCKHE 3aHATHS 92 28 64

KOHTPOJIbHBIE paOOTHI 8 4 4

KOHCYJIbTallu1 2 2
IIpomexxyTOUHAasi aTTECTALMS 18 18
dopmMa KOHTPOJISI — DK3aMEH BO 2 CEMECTpe
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3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI
JUCHUILIAHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
odecreYeHHIo

YuyeOHast ayauTopus s TPOBEACHUS CEMHHAPCKUX 3aHATUH, TPYNIOBBIX H
WHJVBHUIYaJIbHbIX KOHCYJIbTALMU, TEKYILETO KOHTPOJISA U MPOMEXYTOUYHON aTTECTALIUN —
KaOuHer counanbHO-ryMaHUTAPHBIX JUCLIUIUIMH:

- KOJTMYECTBO ITOCAJOYHBIX MecT — 60

- CTOJI IpenojaaBarens — 1 mrT.
- CTyJI IpenojaasBaresns — 1 mr.

- yUeHHYecKast Jocka — 1 miT.

- HOYTOYK /IS TIpernojaBateis ¢ BBIX0JI0M B ceTh "MHTepHeT"

- obopynoBanue: iepeHocHo nmpoektop Casio xj-al45 projector — 1 mT., 5kpan — 1 1.

- yueOHO-MeTOouIecKast JOKYMEHTAIUs

- TeXHWYECKHe cpeacTtBa oOyueHus: TectoBas obOonouka JoliTest (JTRun,
JtEditor,TestRun), maker oducHpix mnpunoxennii Microsoft «OfficeStandard
2013Russian OLP NL AcademicEdition»

[Tomemienue A1 CaMOCTOSTENBHOM pabOTHI:

- KOJINYECTBO MTOCAJOYHBIX MECT — 24

- CTOJI IpenoaaBarens — 1 mrT.

- cTyJ npenojasaress — | mr.

- yYeHHUecKast Jocka — 1 miT.

- MOHHTOp — 11 M.

- cCUCTeMHBIH 050K — 11 mmT.

- k1aBuatypa — 11 mr.

- KOMIIBIOTEpHAs MbIIIb — 11 mT.

- CIUITUT-cUcTEMA — | mIT.

- TEXHUYECKHE cpencTBa oOydeHus: opucHbIx npunoxeHnit Microsoft «OfficeStandard
2013Russian OLP NL AcademicEdition»

UwutanbHbIH 3251 OMOJIIMOTEKU C BBIXOJAOM B ceTh IHTEpHET:

- KOJTMYE€CTBO TTOCAIOYHBIX MECT — 25

- cTOJI TIpenojaBatens — 1 mrT.

- CTYJ IIperioaaBaTeid — 1 1.

- 00opyIoBaHue: IEPEHOCHOH npoekTop ViewSonic — 1 mT., s3kpan — 1 mt., MOHUTOP — 7
IIT., CACTEMHBIN OJIOK — 7 TIT., KJIJaBUATypa — 7 IT., KOMIBIOTEPHAS! MBIIIb — 7 IIIT.
- CTeJIIaX — 2 IIT.
- CIUIMT-cucTeMa — 1 1iT.

- TEXHUYECKHE CpelICTBAa OOy4YeHHs: MakeT O(UCHBIX NpuiIokeHud Microsoft
«OfficeStandard 2013Russian OLP NL AcademicEdition»

3.2. UndopMmannonHoe odecnevyeHne 00y4eHunst

OcHoBHas JMTEparypa:



1. KpaBuenko H. ). ®usmka: ydyeOHWK H MPAKTHUKYM IS CPEIHETO

po(hecCHOHATLHOTO oOpa3oBaHus / H. 1O. KpaBuenko. — Mockaa :
N3natensctBo FOpaiit, 2023. — 300 ¢. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-01418-1. — Tekct : o»nekTpoHHBI // OOpa3oBaTenbHas

matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512690

2. BacunmeeB A.A. ®usuka: y4yeOHOE TmocoOue IS CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / A. A. Bacunnbes, B. E. ®enopos,
JI. 1. XpamoB. — 2-e¢ u3a., ucnp. U jnon. — Mocksa : M3natensctBo HOpaiit,
2023. — 211 c.— (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-534-
05702-7. — Texkct : anekTpoHHbIi // O6pa3oBaTenpHas miatdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/514208

JlonotHUTeILHAS JIUTEpPaTypa:

1. Topmau B.B. ®usuka: ydyeOHOe mocobue i1 CPEIHEro
npodeccuonanbHoro oobpazoBanusi/ B. B.Topnau. — 2-e wusn., ucnp. u nom. —
MockBa : WM3patensctBo  FOpaiit, 2023.— 215c¢.— (IlpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-09366-7. — Tekct : DBJIEKTPOHHBINA //

Oo6pazoBarenbHas miargopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/514739
2. T'opnau B.B. ®uzuka. 3amauu, tecTbl. Meroapl pelieHus : ydeOHOe

nocobue a1 cpenHero mnpodeccruoHansHoro obpazoanusi/ B. B. T'opmay. — 2-¢
u3d., nepepab. m gon. — Mocksa: HzmarensctBo IOpaiit, 2023. — 343 c.—
(ITpoceccuonansuoe obpazoBanue). — ISBN 978-5-534-16184-7. — Tekcr

amekTpoHHbli  // OOpazoBarenpHas  miatdpopma  Opait  [caitt]. —
URL: https://urait.ru/bcode/530576

O¢uumnanbHbie, cnpaBo4YHO-OMOMUHOrpaduyeckne H IEePUOANYECKHE
U3IaAHNSA:

1. Cpennee npodeccuonanpbHoe oOpazoBanue. KomruiekT. BecTHuk
cpenHero mnpodeccuoHanbHoro obOpazoBanusi. CpeaHee mnpodeccuoHanbHOe
oOpaszoBanue. Ilpunoxenne k kypHainy «CpenHee mnpodeccuoHaNIbHOE
o0pa3oBaHue»

Ilepeyennb pexkomenayembix UHTEpHET-pEeCypCcoB:
1. http://school-collection.edu.ru/ (Enunas KOJIIEKLIUS (G POBBIX
00pa30BaTeNbHBIX PECYPCOB)
2. http://kvant.mccme.ru/ (Kypnan Ksanr).
3. https://n-t.ru/nl/fz/ (HobeneBckue naypeatsl o husmke).
4. http://elkin52 narod.ru/ (3anumarenbHasi pU3nuKa B BOIPOCaX U OTBETAX)

4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
JUCHMUILIAHBI

KOHTpOJ'IB M OLOCHKa PC3YyJIbTAaTOB OCBOCHHA AUCHUIIIMHBI OCYIICCTBJIIACTCSA
npernogaBaTciiCM B IIPOLECCCC MPOBCACHNA CCMHUHAPCKUX 3aHATUM U J'Ia60paTOpHLIX
pa60T, TECTUPOBAHUA, A TAKIKC BBIITOJIHCHUS 06y‘IaIOIHI/IMI/ICH KOHTPOJIBHBIX pa60T.



Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

DopMBbI U METObI
KOHTPOJISI M OLCHKH
pe3yJabTATOB 00Y4YeHMSI

YmeHnus:

pa3inyaTth  yCJIOBUS  NPUMEHUMOCTH  MOJENEHN
duznyeckux  TeN M MPOLECCOB  (SBIEHUM):
WHEpLUHAJIbHAS CHCTEMA OTCYETa, MAaTepUaJIbHAs
TOYKA, PAaBHOYCKOPEHHOE JIBUXKEHHME, CBOOOJHOE
najeHue,  abCoMOTHO  ympyras — Jedopmanus,
aOCONIIOTHO  yHnpyroe M  aOCOJIIOTHO HEYyNpyroe
CTOJIKHOBEHHS, MOJEJIEH ra3a, )KUJIKOCTU U TBEPAOTO
(KpUCTaNIMYECKOro)  Tela,  WIACAIBHOIO  Tasa,
TOYEUYHBIN 3apsl, OJHOPOIAHOE JJIEKTPUUYECKOE IIOJIE,
OJHOPOJHOE MArHUTHOE I0Ji€, TapMOHHYECKUE
Koie0aHusi, MaTeMaTUYEeCKU MAasTHUK, WJCaJIbHBIHI
IPYKUHHBI  MAasTHUK, TapMOHUYECKUE  BOJIHBI,
UJCANBHBIN KoJeOaTeIbHbI KOHTYp, TOHKas JIMH3a,
MOJEJNEN aTOMa, aTOMHOI'O S1Ipa U KBAaHTOBOW MOJEIHN
CBETa

CEMHHAPCKHE 3aHATHUS
nabopaTopHbie pabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE pa0OTHI

OOBSACHATP OCOOCHHOCTH MPOTEKAaHUS (HU3HUECKUX
SABJIGHUN:  MEXaHMYeCKOe  JBUKEHHE, TeIJIOBOE
JBUKCHHUE YaCTHUI[ BEIECTBA, TETUIOBOE PaBHOBECHE,
OpoyHOBCKOe JBMKeHHEe, Auddy3us, ucmapeHue,

KUTICHUE u KOHJIEHCalus, IUIaBJICHUE U
KPUCTAJIIM3alMs, HAIpPaBJIEHHOCTh TEIUIONEpEeaayH,
IIEKTPU3aLUU TeN, HKBUIIOTEHIIMAIBHOCTH
HOBEPXHOCTHU 3apsHKEHHOTO IPOBO/IHUKA,
IIEKTPOMAarHUTHOM  HMHIYKUHWH,  CAaMOMHIYKLIHH,
3aBUCUMOCTH COIPOTHUBIICHHS MOJYNPOBOAHUKOB "p-"
1 "n-TumoB"  OT  TeMmepaTypbl, pE3OHaHca,

uHTepdepeHuu  BOJH, JUGPAKIUH, TUCIEPCHUH,
MOJIHOTO BHYTPEHHETO OTpaxkeHus, (PoTodPdexT,
dusznyeckue NPUHIMIBI CIEKTPATbHOTO aHalu3a U
paboThl nazepa, "ambda-" u "Oera-" pacmamsl suaep,
raMMa-Hu3JIyuyeHue sjep

CEMUHAPCKHE 3aHITHS
nabopaTopHbie pabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE paOOTHI

OPUMEHSATh  3aKOHBl  KJIACCUYECKOM  MEXaHUKH,
MOJIEKYJIIPHOM ~ (QU3UKM U TEPMOJUHAMUKH,
AIIEKTPOJUHAMUKH, KBAHTOBOU (DM3UKH JIJISl aHATU3a U
OOBACHEHMS SIBJICHHMM MHUKPOMHpA, MAaKpOMHpa H
Meramupa, pa3indaTh YCJIOBHS (TPaHUIIbI, 0OJIACTH)
MPUMEHUMOCTH  (PU3WYECKUX 3aKOHOB, TIOHMMATh
BceoOmmii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHMS] MEXAaHUYECKOW HHEpPruM, 3aKOH

CEMUHAPCKHE 3aHITHS
1a6opaTopHbIE pabOTHI
TECTUPOBAHUE
KOHTPOJIBHBIE paOOTHI




COXPaHEHUS UMITYJIbCA, 3aKOH BCEMUPHOIO TATOTCHHS,
NEPBbIA 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPaHECHHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHUSI SHEPTUH)
Y OTPAaHUYEHHOCTh WCIIOJb30BaHUS YACTHBIX 3aKOHOB;
aHANM3UPOBaTh (PU3UYECKHE MPOLECChl, HCIOJb3Ys
OCHOBHBIE MOJIOKEHUSA, 3aKOHbl U 3aKOHOMEPHOCTH;
OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHKEHMUS,
(bopMyIIbl KHHEMATUKHA PABHOYCKOPEHHOTO JIBYKCHHS,
npeoOpa3zoBanus lammmes  yisi  CKOpPOCTH |
NepeMenieHnsi, Tpu 3akoHa HprOTOHA, nDpUHIUI
OTHOCUTENBHOCTH ['anunes, 3akOH BCEMHUPHOrO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIyJIbCa U
MEXaHUYECKOM DHEPruu, CBSI3b pPabOTBhl CHIIBI C
U3MEHEHHEM  MEXAaHWYECKOW DHEpPruM, YCJIOBUSA
paBHOBECHs  TBEPAOTO  Tela; CBSI3b  JABIICHUS
UJICAJIBHOTO T'a3a CO CPEIHEN KMHETUYECKON dHEPTUE
TEIUIOBOTO JIBUKEHUS M KOHIIEHTpAUUENd €ro MOJIEKYI,
CBSI3b  TEMIIEpAaTypbl  BEUIECTBA CO  CpPEIHEH
KMHETUYECKOW PHEPrUEr €ro 4acTHll, CBSA3b JAaBJICHUS
UJICAJbHOIO ra3a C KOHIIEHTpAalMed MOJIEKYJ U €ro
TeMIIEpaTypon, ypaBHeHue MenaeneeBa-Knanenpona,
MIEPBBIM 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHCHUS
SHEPrMH B TEIUIOBBIX MPOLIECCAX; 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH KyioHa,
MOTEHIMAIBHOCTh AIEKTPOCTATUUECKOTO TIOJIs,
OPUHLKN  CYNEPIO3UIMU  AJIEKTPUUYECKUX  TOJIEH,
3akoHa KynoHna; 3akoHbl OMa 11 yyacTKa Uenu U s
3aMKHYTOM DJJIEKTPUYECKOM Uenu, 3aKoH Jlxkoyis-
JleHua, 3aKOH JEKTPOMATHUTHOW UHAYKIUHU, ITPABUIIO
Jlenua, NOCTYJIAThI CIIEHHAIBHOU TEOPUU
OTHOCUTEIBHOCTHU DUWHIITENHA, YpaBHEHHE
OuHmTeitHa s gotodaddexra, mepBbld M BTOPOM
NoCTyJatel  bopa, TOPUHUKI  HEONPENEIICHHOCTH
['eit3enOepra, 3aKOH COXPAHEHHS 3apsia, MacCOBOTO
Yucla M DHEPrUd B AJIEPHBIX pEAKIUAX, 3aKOH
PaIMOAKTUBHOIO pacnaja

MPUMEHATh OCHOBOITOJIATAIOIINE ACTPOHOMHYECKUE
MOHATUS, TEOPUH W 3aKOHBI JUIsl aHaln3a |
00BbsiICHEHUsI (PU3UYECKUX TMPOIECCOB, MPOUCXOIAITUX
Ha 3BE371aX, B 3BE3IHBIX CHCTEMaX, B
MEXKTaJaKTHUYECKON cpejie; MBH)KCHUS HEOSCHBIX Tell,
ABOJIIOIMHU 3Be31 U Bcenennon

CCMHHAPCKHUC 3aHATHA

UCCIIeIOBaTh W aHAJIM3UPOBaTh  Pa3HOOOpasHbIC
bu3nueckue  SBICHUS W CBOHCTBA  OOBEKTOB,
MPOBOJIUTH  CAMOCTOSITENIbHBIE ~ WCCJICIOBAHUS B

CEMHHAPCKHE 3aHATHUS
nabopaTopHbIe pabOTHI
TECTUPOBAHUE




peaNbHBIX M JIADOPATOPHBIX YCJIOBHUSX, YUTaTh U
aHANIM3UPOBATh  XAPAKTEPUCTUKH  NpUOOPOB U
YCTPOMCTB, OOBACHITH MPUHILIUIIBI UX PAOOTHI

KOHTPOJIbHBIE pa0OTHI

pelaTh pacueTHbIE 3a/1a4u C ABHO 33JaHHOU U HESBHO
3alaHHON  (PU3MYECKOM MOJENbI0: Ha OCHOBaHUU
aHanu3a YCJIOBHUS BbIOMpaTh (DU3MUYECKUE MOJIENH,
OTBEYAIONINE TPEOOBAaHUSAM  3a/la4yd, IPUMEHSTH
dbopMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIATHI
bu3rIecKux Teopui npu UCIIOJIb30BaHUU
MaTeMaTUYeCKUX  METOJO0B  peIIeHus  3ajad,
MPOBOAUTh pAacyeThl HAa OCHOBAaHUU HMMEIOMINXCS
JAHHBIX, aHAJIU3UPOBATH pe3yJabTaThl u
KOPPEKTUPOBATh  METOJIbI  PEIICHUS C  YYETOM
MOJIYYEHHBIX PpEe3YyJbTaTOB; pelaTh KayeCTBEHHBIE
3a/auu, TpeOyrolue NPUMEHEHUsI 3HAHUN U3 Pa3HbIX
pa3lieloB  NIKOJIBHOIO Kypca (QU3MKH, a TaKxke
WHTErpallud  3HAaHUW U3 JIPYTUX  [PEAMETOB
€CTECTBEHHOHAYYHOTO UKJIA: BBICTPanBAaTh
JIOTUYECKYIO LEMOYKY pPAaCCyKJIEHUW C ONoOpod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (PU3HUECKHE
SIBJICHUSI

CEMUHAPCKHE 3aHITHS
1a60paTopHbIE pabOTHI
TECTUPOBAHUE
KOHTPOJIbHBIE Pa0OTHI

aHAJIM3UPOBATh U OILICHUBATh MOCIEACTBHSI OBITOBOU U
IIPOU3BOJICTBEHHOM NEATEIBHOCTH YeJI0BeKa,
CBS3aHHOM C (DU3MUYECKHMH TMPOILIECCAaMHU, C TMO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH; NPEJICTaBICHUNA O
palMOHAIBHOM  IIPUPOJOIOJIB30BAHUM, a  TaKkKe
Pa3yMHOM HCIIOJIb30BAHMM JOCTIIKEHUHM HAYKH U
TEXHOJIOTU JUISL JAIbHEMIIErO pa3BUTHUA
4eJI0BEYECKOro 001IECTBa

CCMHHAPCKHC 3aHATHA

BJQJE€Th  Pa3IUYHBIMH  crocobamu  paboThl  C
uHpopMalmern  (QU3UYECKOTO0  CONEpKaHUsi  C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, Pa3BUTUE YMEHHMM  KPUTHUYECKOTO
aHaJln3a ¥ OLEHKH JOCTOBEPHOCTH IIOJy4aeMOu
uHbopMaIuu

CCMHHAPCKHC 3aHATHA

BJIaJeTh OpraHU3alMOHHBIMH M I03HABATEIbHBIMU
YMEHUSIMU CaMOCTOSITEJIbHOTO MPUOOPETEHHUsSI HOBBIX
3HaHUH B TIpoIecCe BBINOJHEHUS MPOEKTHBIX U
y4eOHO-UCCIe0BATENbCKUX  paboT,  yMEHHUSMU
paboTaThb B TpYMIE C BBIIOJHEHUEM PA3IUYHBIX
COLIMANIBHBIX POJIeH, MIaHUPOBaTh PaOOTy TPYMIIH,
palMoHaIbHO  pPACIpPEAENATh  JNEATEIbHOCTh B
HECTAHJAPTHBIX CHUTYallUsAX, aJeKBATHO OIICHUBAThH
BKJIQJ] Ka)XJOTO W3 YYaCTHUKOB TPYIIIbI B pEILICHHUE
paccMaTpuBaeMoi MpoOIeMbl

CEMHHAPCKHUEC 3aHATUA




paccMaTpuBaeMoi npobiemsl

3HaHus:

O IOHMMAaHHM poJH (U3UKHU B OSKOHOMHUYECKOMH, | CEMUHAPCKUE 3aHATHS
TEXHOJIOTHYECKOM, COLMAIbHOW U 3THYeCKOU cdepax | KOHTPOJIbHBIE paOdOThI
NeSTeNbHOCTH YeJOBeKa; pold U MecTa (U3UKU B
COBPEMEHHOM Hay4YHOM KapTHHE MHpa; PO
aACTPOHOMUH B IIPAKTUYECKOM NESATEJIbHOCTH YesloBeKa
U JaJIbHEH1lIeM HayYHO-TeXHUYECKOM pa3BUTHUH

0 (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsX, | CEMUHAPCKUE 3aHATUS
NeWCTBYIOLIMX Ha yPOBHSIX MUKPOMHUpPA, MaKpoMHpa U | JabopaTopHble paboThI
Merammpa, IpeICTaBlIeHHd O BceoOlleM XapakTepe | TECTUpOBaHHUE

(bHU3HYECKUX 3aKOHOB; IPEACTABICHUN O CTPYKType | KOHTPOJIbHBIE paboThI
IOCTPOEHUS! (U3HYECKOH TEOpUH, YTO IIO3BOJIUT
0CO3HaTh poyib  (DyHIAMEHTATBHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX IPEICTaBICHHUAX O
MPUpOJe, MOHATh T'PaHULBl NPUMEHHMOCTH TEOpHUH,
BO3MOXKHOCTH WX TIPUMEHEHUS Ul  OINMCaHUS
€CTEeCTBEHHOHAYYHBIX SIBJIEHUI U IPOLIECCOB

MPeICTaBIeHUs O METOHax IOJMYy4YeHUs Hay4HbIX | CEMHHApCKHeE 3aHATHS
aCTPOHOMHYECKUX 3HAHUH, BIAJIeHHe YMEHHUSMHU | JabopaTOpHbIE padOThI
CaMOCTOSATENIBHO (DOPMYJIUPOBATH 1e/1b UCCIIEOBAHUS | TECTUPOBAHUE
(mpoekTa), BBIABHTaTh T'MITOTE3bl HAa OCHOBE 3HAHUS | KOHTPOJbHbIE PabOTHI
OCHOBOTIOJIAralOIIUX (PU3UUECKHUX 3aKOHOMEPHOCTEN U
3aKOHOB, TIPOBEPSTH HX  HKCIEPHUMEHTaJbHBIMU
CpeICTBaMH; TUIAHUPOBATh U MPOBOIUTH (U3NUECKHE
OKCIIEPUMEHTBI,  ONMCHIBaTh W  AHAIU3UPOBATh
MOJy4YeHHYI0O TIPU  BBIMOJIHEHUH  JKCIIEpPUMEHTa
UH(OpMaIHIO, OIpenensiTh JOCTOBEPHOCTh
TOJIy4YeHHOI'O pe3yibTaTa

0 MortuBauuu K Oynymed npodeccHoHanbHON | CEMHHAPCKHE 3aHATHA
NesTeIbHOCTH IO  CHEUUAlbHOCTSIM  (U3UKO- | TECTUPOBAHUE
TEXHUYECKOro MpOoduIs

[Iporpamma paszpaboraHa B COOTBETCTBUHU c denepanbHbIM
rocyapCTBeHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM CpeaHero oduiero odpa3oBaHus,
yTBepXAeHHBIM MuHHCTEpCTBOM 00Opa3oBaHus U Hayku Poccuiickoit Penepanuu
17 mas 2012 roma, npuxka3z Ne 413 u 3aperucTpupoBaHHbIM B MUHHCTEPCTBE
roctunuu Poccuiickoit @enepauuu 07 urons 2012 roga Ne 24480 ¢ u3MEHEHUAMHU
U nononHeHUsMHU oT 12 aBrycrta 2022 roga Ne732.

Paspaboran: %ﬂymmﬂa A.B.



