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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OVYII.11 ®dusuka
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnHO#M mucrummuasl OYIL11 ®usmka sBIseTcss YacTbiO MPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
crenuansaoctr 09.02.12 TEXHUYECKAS DSKCIUTYATALIMA W COITPOBOXJIEHUE
NHO®OPMALIMOHHBIX CUCTEM (npuxa3z Munnpocsemienuss Poccun ot 10.03.2025 . Ne
184)"

[Tporpamma yueOHOW AuCHUIUIMHBI pa3paboTanHa Ha ocHoBe «IIpuMepHOI paboyei mporpaMmsl
o0meoOpa3oBarenbHON MUCIHILTHHBI «DH3UKa» i MPOPEeCCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (OJOBPEHO na 3acemanun Ilemarormueckoro cosera ®I'bBOY IO MPIIO
IIporoxom Ne6/2025 ot 18.04.2025)

1.2. MecTo y4eOHOH AUCHMILUINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHELHAJINCTOB
CpeIHero 3BeHa.
Vuebnas mucnummaa OYIL 11 ®usuka sxogut B ki O0mieo0pa3oBaTebHOM MOATOTOBKH.

1.3. Hean n 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOM ANCHHMIIIHHBI.

Conepkanue mporpaMMbl 00IIe00pa3oBaTeIbHON AUCHUILTHHBI Du3uka HampaBlIeHO Ha
JIOCTH)KEHHE CIEAYIONIUX LEIeH:

. dbopMupoBaHUE WHTEpeca U CTPeMIICHUs OOyJAIOmMXCS K HAydYHOMY H3yYCHUIO
MPUPOIBI, PA3BUTHE X HHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

. pa3BUTHE MPEICTABICHUA O HAYYHOM METOJE MO3HAHMS

1 (hOpMUPOBAHNE UCCIIEJOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSM;

. (opMupOBaHNE HAYYHOTO MHUPOBO33pEHUS KaK pe3ysbTaTra U3y4eHHUs OCHOB CTPOCHHUS
Marepuu U GyHAaMEHTAIBHBIX 3aKOHOB (H3HKH;

. (dhopMupoBaHre YMEHUMN OOBSICHATD SBJICHUS C UCIIOJIB30BaHHEM (PU3MUECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

. (dbopMHpoOBaHUE MPEACTABICHUN O POIH (PU3HUKH JJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX

HayK, TEXHUKH ¥ TEXHOIIOTHH.

JlocTrkeHue 3TUX 1enel 00ecTIeYnBaeTCs PEIIEHHEM CIIEeTyFOIUX 3aa4

B IIpOIecCce M3Y4eHUs Kypca (PU3UKH Ha ypPOBHE CPEeIHETO 00Imero oopa3oBaHus:

. pHOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSX, BKIIIOYask MEXaHUKY, MOJEKYIIPHYIO (QH3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY
U DJIEMEHTHI acTpOPU3NKH;

. (opMHpOBaHUE YMEHHUI TPUMEHATH TEOPETHICCKUE 3HAHHS

Uit 00BACHEHHUS (PU3NIECKUX SBJICHUN B MPHPOJE U Ui PUHATHS MPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM KU3HMU,

. OCBOCHHME CIOCOOOB pEIICHHsI PAa3IWYHBIX 3a7ad C SBHO 3aJlaHHON (HU3UUECKON
MOJIENIBIO, 3a/ad, ITOPa3yMEBAIONINX CaMOCTOSTENIbHOE CO3/laHHe (U3UYECKOM MOJIENH,
COOTBETCTBYIOIEH YCIIOBUSM 3a/a49H;

. MMOHWMaHHe (PU3NIECKUX OCHOB M TPUHIUIIOB ICHCTBHUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IIPOLECCOB, UX BIUSHHS Ha OKPY)KAIOIIYIO CPELy;
. OBJIaJICHUE METO/IaMH CaMOCTOSATEIbHOIO IUIAHUPOBAHMS

W TIPOBEICHUS (PHU3MUECKUX OKCIIEPUMEHTOB, aHalN3a W MHTEpIpeTanud HH(OpMaluy,
OIpeleNeHus JOCTOBEPHOCTH MOly4EHHOTIO PE3yJIbTaTa;
. CO3IaHME YCIIOBHM JUIS Pa3BUTHS YMEHUU MPOEKTHO-HCCIIENOBATEIbCKOM, TBOPUECKON



ACATCIIbHOCTH.

B pe3yibTaTre ocBoeHHs yueOHON AUCHMILINHBI CTYIEHT H0JI2KeH 3HATh:

- 0 pomu W MecTe (PU3MKHM M acTPOHOMHH B COBPEMEHHOW HAay4yHOW KapTUHE MHpa, O
crcTeMooOpasyroniei poin pU3NKH B Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTHH, O BKIAJieé POCCHUICKUX M 3apyOeXHBIX YYCHBIX-(U3WKOB B PA3BUTHE HAYKH;
MOHWMaHue (U3NYECKON CYIIHOCTH HaONIIOJaeMbIX SBICHUH MHUKPOMHpA, MaKpOMHUpa |
Meramupa;

- O pONM aCTPOHOMHUHM B NPAKTUYECKOM MEATENBHOCTH 4YEllOBEKa M JaJbHEUIIEM HaydHO-
TEXHUYECKOM pa3BUTHH, poinH (u3HKH B (HOPMHPOBAHHMM Kpyro3opa M (YHKIHOHAIBHOU
TPaMOTHOCTH YeJIOBEKa /IS PEIIeHUs IPAaKTUIECKUX 3a/1ad.

B pe3yibTaTe 0cBOGHHS Y4eOHON AMCHUIUINHBI CTYIEHT J0J5KEH YMETh:

- pemaTth pacuyeTHbIE 33/1a9U C SBHO 33JaHHON (pU3MUECKON MOAEIBI0, UCTIONB3YS (pHU3HUecKue
3aKOHBI M NPHWHIUIIBI, HA OCHOBE aHAJM3a YCJIOBHUS 3a/1aud BBIOMpATh (PU3HUYECKYIO MOJIEIB,
BBIICTIATh (PU3MUECKUE BEIMYMHBI M (OPMYIIBI, HEOOXOAUMBIC JUISI €€ PEIICHHsI, IPOBOIUTH
pacdeTsl M OLEHHBATH PEaJbHOCTh IMOITYYEHHOTO 3HaUYeHHsS (PU3MUECKON BENWYHHBI; perath
KaueCTBEHHbIE 3aJ[a4M, BBICTPanBasi JOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PAacCyKACHUH C
OTIOPOIi Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUESCKHUE SBICHHS,

- IPUMEHATH OCHOBOTIOJIATAIOIINE ACTPOHOMHYECKUE TIOHATHS, TEOPUH M 3aKOHBI [T aHAJIN3a U
00BsICHEHHsI (PU3UIECKUX TPOIECCOB, MPOMCXOMAIINX Ha 3Be3/aX, B 3BE3IHBIX CHUCTEMax, B
MEXTaJIAKTUIECKOU CpeJie, IBIKECHUsT HeOESCHBIX T, SBOINIIOLINU 3Be3/] H BCelleHHO;

- YUUTHIBATh TPAHUIIBI MPUMEHEHHS M3YHYCHHBIX (DPM3WYECKHX MOJIENIeN: MaTepuaibHas TOYKa,
WHEepIUaNbHas CHCTEMa OTCUeTa, WACANbHBIM Ta3; MOJENH CTPOEHUS Ta30B, XHJIKOCTEH M
TBEPIBIX TEJ, TOUCUHBIA SIIEKTPUUYESCKUH 3apsi, sSACpHas MOJENb aroMa, HyKIOHHAs MOJEINb
aTOMHOTO s7[pa TIPU peIeHny GU3NIECKUX 3a/1a4;

- paboTaTh B TpyNIle C BHIIOJIHEHUEM Pa3JIMIHBIX COLMUAIBHBIX POJIECH, IIaHUPOBATh PaboOTy
TPYIIIbI, PAlMOHANBHO PACIIPEENATh ACITEIbHOCTh B HECTAHAAPTHBIX CHTYaILlMsIX, aJCKBAaTHO
OLIEHUBATh BKJIAJl KaX/IOTO U3 YYaCTHUKOB TPYIIIBI B PELICHHE PACCMaTPUBAEMOM ITPOOIEMBI;

- pacno3HaBaTh (pu3MUECKUe SIBICHUA (TIPOLECCH) W OOBACHATH WX HA OCHOBE HM3YYECHHBIX
3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJeHUE
TeJN, JABVKEHHE MO OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBHE Tell, KoleOaTeabHOe IBIIKEHHE,
pe30HaHC, BOIIHOBOE IBIDKEHHE; MU y3Hs, OpOyHOBCKOE IBIIKEHHE, CTPOCHHE KUIKOCTEH U
TBEPIBIX TEIN, H3MEHEHHE 00beMa Tell MPH HarpeBaHWH (OXJIaKICHHUH), TEIUIOBOE PABHOBECHE,
HCIapeHne, KOHACHCAIM, IUIaBlIeHUe, KPUCTAJUIN3alus, KUIICHHUE, BIAKHOCTh BO3/IyXa, CBI3b
CpefHel KHHETHYECKOH SHEPTrUH TEIIOBOTO JIBIDKEHHUS MOJIEKYI ¢ aOCOIMIOTHOM TeMIlepaTypoii,
MOBBIIICHWE [aBICHHUS Ta3a NPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEKIY
napaMeTpaMi COCTOSIHHSA Ta3a B M30TPOLeccax; AIEKTPU3ALMs Tell, B3aNMOACHCTBUE 3apsIoB,
HarpeBaHWEe NMPOBOAHMUKA C TOKOM, B3aMMOICHCTBHE MAarHUTOB, JIEKTPOMAarHUTHAS WHIYKLHUS,
JIeiCTBAE MarHUTHOTO TIOJISL HAa MTPOBOJHHUK C TOKOM U JBIDKYIIUICS 3apsi/l, SICKTPOMarHUTHBIC
KoNeOaHWsl W BOJHBI, MPSMOJIMHEWHOE PAaCIpOCTPaHEHHWE CBETa, OTPAXKCHHE, MPEIOMIICHHE,
uHTepdepeHus, TUGPAKIUS U MMONSIPU3ALKs CBETa, JUCIEPCHsI CBeTa; (DOTORIEKTPUICCKUI
spdekt, cBeToBoe aBICHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa aToMa BOAOPOIA,
€CTECTBEHHASI U MCKYCCTBEHHAS PaJHOAKTUBHOCTB;

- IPUMEHATH TOIy4YEeHHBIC 3HAHU U OOBSICHEHUS YCIOBUI NMPOTEKaHUA (PU3NIESCKHUX SBICHUI
B MIPUPOJIE U JUIS IPUHATHUS NPAKTHIESCKUX PEIICHUI B TIOBCEIHEBHOM KU3HU UTsl 00ECTICUCHUS
0e30macHOCTH TpH OOpaIIeHHU ¢ OBITOBBIMH MPUOOPaMU M TEXHHYECKUMH YCTPOMCTBAMH,
COXpaHEHUs 30POBbS U COOIIONCHHSI HOPM SKOJIOTUIECKOTO MTOBEICHHS B OKPY’KAIOMIEH Cpele;
MOHUMaHHEe HEOOXONMMOCTH TPUMEHEHHS JOCTIDKCHHH (U3MKH W TEXHOJOTHHA AT
paMoOHAIEHOTO PUPOIOTIONB30BaHMS;

- IPUMEHATH TOIy4YCHHBIC 3HAHUS UIT OOBSICHEHUS! YCIIOBHUI MPOTEKaHU (PU3NICCKHUX SBICHUI
B IIPUPOIE U VTS IPUHATHS MPAKTHUYECKUX PEIICHUH B IIOBCEHEBHOW XHU3HHU JJIs1 00€CTICUEHUS
0e30macHOCTH  NpH  OOpalleHud C  OBITOBBIMM  NPUOOpaMH M TEXHHYECKUMHU



YCTPONCTBAMHM, COXPAaHCHHS 3/I0POBbS M COOIMIOACHHS HOPM SKOJIOTHYECKOTO IIOBEICHHS B
OKpYXXaromel cpene; MOHUMAaHWE HEOOXOIUMOCTH NPUMEHEHHS [JOCTI)KCHUN QHU3UKU |
TEXHOJIOTHH JJIs pallMOHAJIbHOIO MPHUPOIOIIOIb30BAHMS.

B pesyabraTte ocBOeHUsI y4eOHOM AMCHUILINHBI CTYIEHT JI0J’KeH HMeTh HABBIKU U (MJIH)
ONBIT JAeATEIHLHOCTH:

- BIQJCHUSA  OCHOBONOJATAOIIUMH  (U3WYECKHMH  TOHATHSAMH W BEJIMYWHAMH,
XapaKTepU3YIONMMH (H3UIECKHE MTPOIECChl (CBA3aHHBIMH C MEXaHWYECKHM JIBIYKCHUEM,
B3aMMOJICHICTBHEM TeJl, MEXaHWIECKHUMH KOJeOaHWSMH W BOJIHAMH; aTOMHO-MOJEKYISPHBIM
CTPOEHHEM BEIIEeCTBa, TEIJIOBBIMHM IPOIECCAMH; JIEKTPUYECKUM M MAarHUTHBIM IOJSIMH,
SIIEKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMH KOJIECOAHWSIMH M BOJHAMHU; ONTHYCCKUMHU
ABJICHUSIMU;  KBaHTOBBIMH  SBICHHUSIMHM, CTpPOE€HHMEM aToMa M  aTOMHOIO  sjpa,
PaaMoOaKTUBHOCTHIO); BIAJEHHE OCHOBONOJAralOIUMUA ACTPOHOMHYECKHMMH TOHSATUSAMH,
MO3BOJISAIONIMMH  XapaKTepPU30BaTh IIPOLECCHI, IPOUCXOAAIIME Ha 3BE3[aX, B 3BE3IHBIX
CHUCTeMaX, B MEXIaJlaKTHUYECKOW Cpe/e; NBIKEHHWE HEOECHBIX Tell, SBOIIONHMIO 3BE3d M
Bcenennoi;

- BIIQJICHUS 3aKOHOMEPHOCTSIMU, 3aKOHAMH W TEOPHUSIMU (3aKOH BCeMHpPHOTO Tsrotenwus, I, Il u
III 3axonel HproTOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOW DSHEPruM, 3aKOH COXpPaHECHUS
HMITYJIbCa, IIPUHLMI CYNEPHNO3ULHUH CUJI, IPUHIUI PaBHOIPABHOCTH MHEPLUAIBHBIX CHUCTEM
OTCYETa; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BEIECTBA, Fa30Bble 3aKOHBI, IEPBBIN
3aKOH TePMOAMHAMUKH; 3aKOH COXPAHEHHUs JIEKTPUUECKOro 3apsijia, 3akoH Kynona, 3akon Oma
JUTSL yJacTKa 1ernw, 3akoH OMa Juist TOTHOW 3JEKTPUIecKOH 1ernw, 3akoH [xoyrst - Jlenna, 3akoH
JNIEKTPOMAarHUTHOW WHIYKIMM, 3aKOH COXPAaHEHMsI DSHEPruu, 3aKOH MPSIMOIMHEHMHOro
pacnupocTpaHEHUs] CBeTa, 3aKOH OTPaXKEHHs] CBeTa, 3aKOH IIPEJIOMJICHUS CBETa; 3aKOH
COXpPAaHECHUsl DHEPIUH, 3aKOH COXPAHCHHMS MMITYIbCa, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOrO
3apsna, 3aKOH COXpPaHEHWs MAacCOBOIO 4YHMcla, MOCTyaaTel bopa, 3akoOH pagMOaKTUBHOIO
pacnazia); yBepeHHOE MCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpHU aHanu3e PU3HUECKUX
ABJICHUM U IPOLIECCOB;

- BIIa/ICHUS] OCHOBHBIMH METO/IaMU HayYHOTO ITO3HAHUS, HCITOJIb3yEeMBbIMH B (PH3UKE: TIPOBOIUTH
npsiMble ¥ KOCBEHHBIC M3MEPEHUs (PU3WUYECKUX BEIMYHH, BBIOMpAas ONTHUMAIIBHBIM CIIOCO0
U3MEpPEHUs] U UCHOJb3YysI N3BECTHBIE METOJbl OLICHKH IOTPEIIHOCTEN M3MEpPEHUM, MPOBOIUTH
HCCIIEIOBAaHHE 3aBUCHMOCTEH (PM3NYECKUX BEIHYMH C MCIONb30BAaHHEM TPSMBIX M3MEPEHHUH,
OOBSCHATH TONyYCHHBIE PE3yNbTaThl, UCTIONB3Ys (PU3NUSCKHE TCOPHH, 3aKOHBI U TOHSATHSI, U
JieNiaTh BBIBOJIBI; COONIONATH MpaBmiia 0E30MacHOTO TpyAa HpPU TPOBEICHHH HCCIEIOBAHUN B
pamkax y4eOHOro SKCHepUMEHTa H  Y4eOHO-HCCIEeOBATENIbCKOW  JCATENbHOCTH  C
HCIONB30BaHUEM IH(PPOBBIX H3MEPUTEIBHBIX YCTPOHCTB M J1a0OpaTOPHOro 0O0OPYIOBaHUS;
c(hOpPMHUPOBAHHOCTD TIPEACTABICHUII O METOAAaX IONYYCHHS HAYYHBIX aCTPOHOMHUYECKHX
3HaHUU.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOEHHUE NIPOrPaMMbl Y4eOHOM ANCHHILIAHBI:

O6bem mporpammsl 144 gacoB, B TOM 4HCIE:
ayIMTOPHON yueOHOW Harpy3ku oOydaromerocs 114 gacos;
caMOoCTOsITeNIbHON paboTsl oOydaromerocs 18 qacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEFHOM JUCIHUILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHO# padoThI

Tabnuya 1. Buowl yuebnoui pabomut no nepuodam oceoeruss OOII CIIO ons ghopmwvl 0Oyuenus -
ouHas.



Bux yae6Hoii paGoTsI ljuccerl:), Cemectp(-br)
o 1 2

KonTakTHas (aymuropHas) padora (Bcero) 114 68 46
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - - -

B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH

(eciu mpeaycMOTPEHO) B B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -

B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH

(ecu mpeayCcMOTPEHO) B B B
MPaKTHYECKNE 3aHATHsI (€CIIN MPETYCMOTPEHO) 114 68 46

B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH

(eciu mpexyCMOTPEHO) ) ) )
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 18 12 6
B TOM YHCIIE: - - - - - - -

B (hopMe MPaKTUYECKOH MOATOTOBKH

(ecnm IpenyCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 12 - 12
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 30 | B
9K3aMEH ) a K
OO61mast TPYI0EeMKOCTh qac 144 80 | 64

2.2. Temaruueckuii njian u cogep:xxkanue yueonoi gucuumimusl OYIL11 @uznka

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAUMEHOBAHME PA3JIEJIA TUCHUIIJIMHBI Bun yueonoit
GoTn* Kos1-Bo yacos
Conepskanne pasjaena (TemMbl) padoThI
Pazznes 1. Pu3uka 1 MEeTOABI HAYYHOT0 MO3HAHUSA 2
Tema 1.1 Beegenne IIp | 2

®usuka - Hayka o npupoae. Hayunbeie MeTobl MO3HAHMS OKpYXKAOIIEro Mupa. Ponb skcriepuMeHTa u
TEOpHUH B NPOIECcCe MO3HAHMS IPHUPOALL. DKCIIEpUMEHT B (pusuke. MoaenupoBanue (GU3HIECKAX
ABIIEHUH U npoueccoB. Hayunsle runoressl. Pusnyeckue 3aKOHbL U TEOPUU. I paHULIBI IPUMEHUMOCTH
¢usnuecknx 3akoHoB. [IpuHimn coorercTBus. Ponb 1 MecTo pu3uku B GOPMHPOBAHHK COBPEMEHHOM
Hay4YHOH KapTUHBI MUPA, B IPAKTUYECCKOU JEATEIIBHOCTHU JTIOAEH

Pa3znen 2. Mexanuka 18

Kunemarnka Ip | 4

Mexannueckoe aBrkeHue. OTHOCHTEIBHOCTh MEXaHUYECKOTO ABMXKEHUA. CHcTeMa OTCUeTa.
Tpaexropus. Ilepemenienue, CKOPOCTh (CPETHSASA CKOPOCTh, MTHOBEHHASI CKOPOCTB) U yCKOPEHUE
MaTepHaIbHON TOYKH, UX TPOEKIIMH Ha OCH CUCTEMbI KoopauHat. ClioxeHne nepeMeIeHuil B CII0KEeHUE
ckopocrteii. PaBHOMepHOE 1 paBHOYCKOpPEHHOE IPAMOIHHEHHOE IBIkeHue. [ paduku 3aBucuMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEILICHUs MaTepHallbHOW TOUKH OT BpeMeHH. CBoOoIHOE
najicHHe. YCKopeHHe cBoOoHoro mazeHus. KpuBonnHeiiHoe nBrokeHne. [IBIDKCHHE MaTepHallbHON
TOYKHU 10 OKPY>KHOCTHU € MOCTOSTHHOM 110 MO0 CKOPOCTBIO. YIIOBAsi CKOPOCTh, INHEHHASI CKOPOCTb.
Ilepron u wactora obpamenus. LleHTpocTpeMuTenbHOE yeKopeHne. TeXHuIecKre yCTpoucTBa 1
NIPaKTHYECKOE TPUMEHEHHE: CIIUOMETP, IBHKEHHE CHAPSAI0B, [ICITHbIE U PEMEHHBIE IIepeJadn
[pakTrueckue paboThI:
H3mepenne MrHOBeHHOU ckopocTH. MccnenoBaHrue COOTHOLEHUS MEXAY Ty TAMM, TPOUIECHHBIMU TEJIOM
3a MOCJIEN0BaTENbHbBIE paBHbIE TPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JBIKEHUN C HAa4aIbHOM
CKOPOCTBIO, paBHOM HYI0. 3yueHne IBUKEHUA [IapUKa B BA3KOM KUJIKOCTU. M3yueHne IBHKEeHUs
Tela, OPOLICHHOTO TOPH30HTAIBHO




Junamuka | IIp | 4

IIpunnun orHocutenbHOoCcTU ['anunes. Ilepsriii 3akon Hetotona. HepiiuaabHbIE CHCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuamun cynepniosunuu cui. Bropoii 3akon HeroToHa 171 MarepraibHOW TOUKH B
nHepuuanbHo# cucteme orcaera (MCO). Tperuit 3akoH HeroToHa 11 MaTepHalbHBIX TOUEK. 3aKOH
BceMHUpHOTO TAroTeHnA. Cnna TsokectH. IlepBas kocMugeckas ckopocts. Cuma ynpyroctu. 3akoH ['yka.
Bec tena. Tpenne. Bunpl Tpernst (oxost, cCKonbxeHus, kKadeHus). Cuna tperust. Cyxoe Tperue. Cuna
TPEHUs CKONBXEHN U cuia TpeHus mokos. Koag¢pnmouenT Tperns. Cruita cOnpoTHBIEHUS IPH TBHKSHIH
TeJla B KUAKOCTH Wi rase. [loctynarenbHoe U BpaliaTelbHOE ABIKCHHUE a0COMOTHO TBEPAOTO TeIa.
MomeHT cuibl OTHOCHTENBHO ocu BpamnieHus. ITnedo cumer. Yenosus paBHoBecus TBeproro tena B MCO.
TexHnueckue yCTpoOHCTBA M MPAKTUUECKOE IPUMEHEHHE: MOAIIUITHUKY, IBUKEHNE HCKYCCTBEHHBIX
CITyTHUKOB

[IpakTrueckue paboTHI:
W3yuenue amkeHus Opycka 1o HaKJIOHHOH TUIOCKOCTH TI0A ACHCTBUEM HECKONBKUX cui. MccnenoBanme
3aBHCHMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIINX B Ae(hOPMUPOBAHHOHN MPY)KHHE U PE3NHOBOM 00pasIe oT
BETMYMHEI UX Je(OpMariH

3aKOHBI COXPAaHEHHSI B MEXaHHUKE | IIp | 6

Mexanndeckas padota 1 MouHOCTh. KuHetnueckas sHeprus. [loTeHnuansHas SHeprus. 3aKoH
COXpaHEHHs MEXaHHYECKOH dHepruu. Pabora criibl TSHKECTH U CHITBI yIPYrocTH. [IpirMeHeHre 3aKkoHOB
coxpaHeHus. Mcnonb30BaHHE 3aKOHOB MEXaHUKHU JUTsI O0bACHCHHUS IBHKCHUS HEOCCHBIX TEJ U IS
Pa3BUTH KOCMHYECKUX UCCIENOBAHUM, TPAHUIIBI TPUMEHHMOCTH KIIACCHYECKOW MeXaHUKU. MIMITysc
MaTepHalbHOM TOYKH (Tena), CHCTEMBI MaTepHaIbHBIX ToYeK. VIMITyTbC CHITBI I M3MEHEHHE UMITYIIbCa
Tena. 3akoH coxpaneHus uMirynsca B MCO. PeaktuBHoe amxenne. Pabora cuisl. MoOnHOCTS CHUTBIL.
Kunernueckas sHeprus MaTepralibHOW Touku. Teopema 00 U3MEHEHNH KHHETHYCCKOH YHEPTHH.
[lorenumansHas sHeprus. [lorennuansHast SHEPTHA YIPYTO 1e(OpPMUPOBAHHON TPY>KUHEI.
IlorennnanbHas SHeprus Tenaa BOMM3H MOBEPXHOCTH 3eMud. [loTeHIManbHbIe U HETTOTEHIINAIbHBIE
cribl. CBsi3b pabOTHl HEMMOTEHIHAIBHBIX CHII ¢ H3MEHECHHEM MEXaHUYECKOH SHEPIHH CHCTEMBI TEL.
3aK0H COXpaHEHUS MEXaHWIECKON SHEPTHH. YIIPYTHE U HEYIIPYTHE CTOIKHOBEHUS

[IpakTugeckue paboThI:
U3zyueHue cBA3M CKOPOCTEHl Tell Ipu HeynpyroM yaape. MccnenoBanue cBs3u pabOThI CHIIBI €
M3MEHEHNEM MEXaHWIEeCKOM SHEPruu Tema.
Texumaeckne ycTporucTBa M MPAKTHIECKOE IIPUMEHEHHE: BOIOMET, KOTIEP, TPy KHHHBIH MTHCTOJIET,
JIBHYKCHHME UCKYCCTBEHHBIX CITYTHHKOB M PaKeT.
Hcnonp3oBanue 3aKOHOB MEXaHUKH JUISL OOBSCHEHUS IBUKCHHUST HEOSCHBIX TEIl U [UIS Pa3BUTHS
KOCMHYECKHX HFCCIEOBAHNH, TPAHUIIEI MPAMEHHUMOCTH KJIACCHYECKOW MeXaHUKN. MIMuTanns
HEBECOMOCTH

JlaboparopHas pabora | Ip | 4

JlabGoparopnast pabota 1. MccrmenoBanue yclioBUi paBHOBECUS TBEPIOTO TEJA, UMEIOIIEr0 OCh BPAIICHUS
JlaGopatopuast pabora 2. UccienoBanue cBsi3u pabOThI CUIIbI C U3MEHECHHEM MEXaHUICCKOM SHEPTUU
Teja Ha MPUMEPE PACTSHKEHHS PE3UHOBOTO KTy Ta

Pazgen 3. Mosekyasipuas ¢puzuKa ¥ TepMOJHHAMHUKA 20

OCHOBBI MOJIEKYJIIPHO-KUHETHIECKON TEOPHH IIp ‘ 6

OCHOBHBIE ITOJIOXKEHHUS MOJICKYIIIPHO-KHHETHYECKOH TCOPUH H UX ONBITHOE 000CHOBaHHEe. bpoyHoBCKoe
nmerkeHue. g ¢ysusa. Xapakrep IBHKEHUS U B3aUMOJCHCTBHS 9aCTUI] BEIIECTBA. MoenH CTPOSHUs
ra30B, )KUAKOCTEH U TBEPABIX TNl U 0OBACHEHHE CBOVCTB BELIECTBA HA OCHOBE 3THX Mozelneil. Macca u
pasmepsr monekyn. KommaecTBo BemecTsa. [loctosanas Asoranpo. TermoBoe paBHOBecHe. Temmeparypa
u ee m3mepenue. [lkana remneparyp Lenmscus. Monens uneamsaoro raza. OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KHHETUIECKOW TEOPUH HeallbHOTO ra3a. AOCOIIOTHAs TeMIleparypa Kak Mepa CpetHeH
KHHETHYIECKOI SHEPruu TEMJI0BOI0 ABIKEHH dacTull rasa. [lkama remneparyp KensBuna. ['a3oBsie
3aKkoHbI. YpaBHeHHe MenaeneeBa-Knanetipona. 3akon Jlansrona. M3ompornecchl B nacanbHOM rase ¢
MOCTOSTHHBIM KOJTMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHue H30IPOLEeCCOB: H30TEpMa, H30X0Pa,
n3obapa. TexHUYECKHE YCTPOMCTBA U IPAKTUIECKOE IIPUMEHEHHE: TePMOMETp, OapoMeTp

[paxTuueckue paboTel: M3MepeHne Macchl BO3Myxa KIIACCHOH KoMHare. VcciieoBaHHE 3aBUCHMOCTH
MEXy MapaMeTpaMH COCTOSHHsI pa3peKeHHOro rasa




OCHOBBI TEPMOUHAMHKHI | Ip | 4

BuyTtpenunsis sueprus. Padora u temonepenada. KonudgecTBo TerioTsl. YpaBHEHHE TEIUIOBOTO OaiaHca.
IlepBoe Hagamo TepMoaHAMHKH. AquabaTHbIN nponece. BTopoe Hagamo TepMOIHHAMUKH. TENIoBbIe
neurarend. KI1JI rerutoBoro aeurarens. Oxpana npupoasl. TepMonnHaMudeckas cucteMa. BHyTpeHH:sA
SHEPTHS TEPMOIMHAMIIECKOH CHCTEMBI U CTIOCOOBI €€ m3MeHeHnA. KonmngecTBo TemnoTs! u pabora.
BHyTpeHHss sHEPrus 0JHOATOMHOIO UealbHOro raza. Buasl Temionepeaadu: TEMIONPOBOAHOCTb,
KOHBEKIHSI, M3TydeHHE. YAeTbHas TEIUIOEMKOCTh BerecTBa. KommdecTBo TEIIOTH py TerIonepeiaJe.
[owusitre 06 aguadbaraom npouecce. [lepBsiit 3akoH TepMoguHaAMHKH. [I[prMEeHEeHHE TIEPBOTO 3aKOHA
TEPMOAMHAMUKH K m3ompoleccaMm. [padudeckas uaTeprperanus paboTel rasa. Bropoii 3akon
tepmoarHamuku. HeoOparumocTs nporeccoB B npupoze. Temnopsie MamuHbl. [IpuHIMIEL AeiicTBUsA
TEIUIOBBIX MamiH. [Ipeobpa3oBaHus SHEPTUN B TEIUIOBBIX MamriHax. KoadduuueHt nonesnoro
netictBus TerutoBoi MammHEL. ki KapHo u ero koa¢¢uiueHT moie3Horo 1efcTBH:. DKOJIOTHIECKHE
MPOOJIEMBI TETUTOIHEPTETUKH. TeXHIYeCKHe YCTPOHCTBA U IPAKTUIECKOE IPUMEHEHHE: JBUTATEND
BHYTPCHHETO CropaHusi, ObITOBOH XOJIOANUIBHUK, KOHIULHOHED

ArperatHbie COCTOSHUS BELIeCTBa U (a3oBbIc

IIp 4
MIEePEXOIbI

IMapoobpa3zoBanue u konnencanus. Mcnapenue u kunenue. AOCONIOTHAs U OTHOCHTENBHAS BIAKHOCTh
Bo31Iyxa. HacelmeHHbIH map. YienbHas TerioTa napooopa3zoBaHusi. 3aBUCHMOCTh TEMITEPaTyphl KATICHHS
or nasneHus. Teeproe Teno. Kpucrammaeckue u amopdHbIe Tena. AHU30TPOINS CBOMCTB KPUCTAIIIOB.
Kunxme xpuctamner. CoBpeMeHHbIE MaTepHuainsl. [1aBiaeHne u kpucramuM3anys. YaeapHas TeroTa
miasieHus. Cyonumarus. YpaBHEHHE TEIUIOBOTO OalaHca

[paktuueckas pabora: TexHHYECKHE YCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHUE: TUTPOMETP U
MCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IMOIYyUYEHUs COBPEMEHHBIX MaTepHaIoB, B TOM YHCIIE
HaHOMAaTE€pPHUaJIOB, U HAHOTEXHOJIOTUH

JlaGopatopras pabora | IIp | 6

JlaGoparopnast padota 3. M3ydeHne oqHOTO U3 H30IIPOIIECCOB
JlaGopatopHuas padota 4. 3Mepenue ynenbHON TemI0eMKOCTH
JlaGoparopras pabora 5. OnpeneneHue BIaXKHOCTH BO3IyXa

Paznen 4. dinekTpognHaAMHUKa 26

DnekTpocTaTuka IIp ‘ 8

OnexTpu3anys TeNl. DIeKTPUISCKUH 3apsaa. JBa Buaa saneKTpraeckux 3apsanos. [Iposogankmy,
IUAIEKTPUKY | TTOTyTIPOBOAHHUKH. 3aKOH COXPAaHEHUs SIEKTPUUIECKOTo 3apsana. Bsanmoneiicteue
3apsnoB. 3akoH Kynona. TodedHbIi anekTpudecKuii 3apsa. DnekTpudeckoe noie. HanpspkeHHOCTH
IIEKTPHUYECKOTO 1oss. [IpuHIUI cyneprno3uuy AeKTpUYECKUX noiel. JInHun HanpsKeHHOCTH
sNeKTpHYecKoro nojsi. Pabora cui snekrpocrarudeckoro nosts. [loreriuan. Pa3HocTs MOTEHIIHAIOR.
IIpoBOMHUKH U JUDIEKTPUKH B DJIEKTPOCTATHYECKOM IoJie. JIUdIeKTpudecKas IPOHULIAEMOCTb.
OnexTpoemiocTs. Konmercarop. DIeKTpoeMKOCTh IIIOCKOTO KOHAEGHCATOPa. DHEPTHsI 3apsKEHHOTO
KOHJIeHCaTopa

IIpaxTrueckue paboTsl: M3sMepenue aneKTpoeMKOCTH KOHIeHcaTopa. TeXHIUecKrne yCTpoicTBa U
MPaKTUYECKOE MPUMEHEHHUE: NIEKTPOCKOI, MEKTPOMETP, NIEKTPOCTATUYECKAS 3ALUTA, 3a3EMIICHUE
9JIEKTPONIPHUOOPOB, KOHAECHCATOP, KONMMPOBAIBHBIHN ariapar, CTpyWHBII IPUHTEP




ITocTosiHHBIN dr1eKTpUUecKUi TOK. TOKH B pa3sIMYHBIX Cpejax | ITp | 6

DIEeKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHUSA EKTPHIECKOro Toka. Mictounnku Toka. Crma Toka.
[ocrostauE ToK. Hanpspkenue. 3akon OMa TSt yd9acTKa HEermn. DIeKTPHIEeCKOE COMPOTHBICHHUE.
VYnenpHOE conpoTuBieHHUE BemecTra. [locnenoBarennsHoe, MapamielibHOE, CMENIAHHOE COEIUHEHHE
npoBoHUKOB. Pabora snmexrpuaeckoro Toka. 3akoH J[xoynsa-Jlenna. MoOHOCTE 37EKTPUYIECKOTO TOKA.
DIEeKTPOABHIKYILAS CHJIa ¥ BHYTPEHHEE CONPOTUBIICHIE HCTOYHMKA TOKA. 3akoH OMa 11t ToTHOI
(3amMKHYTOIT) 2neKTpHUeckoi mernw. KopoTkoe 3aMbikaHne. DIEKTPOHHAs IIPOBOAUMOCTE TBEPIBIX
METaJTOB. 3aBUCHMOCTh COIIPOTHBIECHUS METAJUIOB OT TeMIteparypsl. CBEpXIIPOBOAMMOCTS.
DeKTpUUECKUi TOK B BakyyMme. CBOWCTBA BIIEKTPOHHBIX My4KoB. [TomynpoBogauku. CoOcTBeHHAs U
MIPAIMECHAs TPOBONMOCTD MOIYIIPOBOXHUKOB. CBoOICTBa p-n-riepexona. [lomynpoBogHuKOBEIE
MPHOOPBI. DIEKTPHUECKUI TOK B paCTBOPaX M pacIuiaBax 3JIeKTPOIHUTOB. DIEKTPOIUTHYECKAs
JUCCOIMAITNSA. DIEKTPONH3. DIEKTPHUSCKUH TOK B razax. CaMOCTOATEIBHBIN M HECAMOCTOSATEILHBIN
paspsa. Monaus. ITnazma

[IpaxTrueckas pabora: TexHUYECKHE yCTPOUCTBA H MPAKTHUECKOE IIPUMEHEHHE: aMIIEpMETD,
BOJILTMETP, PEOCTAT, ICTOYHHKH TOKa, HICKTPOHATPEBaTebHBIC PHOOPHI, IIEKTPOOCBETHTEIBHEIC
MpHOOPBI, TEPMOMETP COIIPOTHBIICHHUS, BaKyyMHBII JHOJ, TEPMHUCTOPHI B (OTOPE3UCTOPHI,
MOy TIPOBOAHUKOBBIA JHOJ, TaTbBaHIKA

MarsuTHO€ nose. DIeKTPOMarHuTHas HHAYKIHS. | IIp ‘ 6

TTocTosinable MaruuThl. B3auMoelicTBiE TOCTOAHHBIX MATHUTOB. MarHuTHoE 1ojie. BeKTop MarHuTHOU
nHAYKOUH. [IpUHIAT Cynieprno3uu MarHUTHEIX Toned. JInaun MarautHoH nHAyKnun. Kapriuna
JUHUNA MarHUTHOM MHAYKIMH NOJsI IOCTOSHHBIX MarHUTOB. MarHUTHOE TOJI€ IPOBOJHUKA C TOKOM.
Kapruna nuHMI HHAYKIME MAaTHATHOTO MO AJIMHHOTO IPSIMOro NPOBOAHMKA H 3aMKHYTOTO
KOJIBIICBOTO TIPOBOJHMKA, KaTyIIKH ¢ TokoM. OneiT Dpcreaa. BzanmoseiicTBie MpOBOIHUKOB C TOKOM.
Cuna AMriepa, ee Moaynb U Hanpasienue. Cuna Jlopenma, ee Monynp 1 HanpaBiieHue. JIBikeHue
3apsDKCHHOM YacTHIIBI B OJHOPOIHOM MarHuTHoOM mnoje. PaGora cuibl Jlopenna. SIpnenue
SNEKTPOMArHUTHOM MHAYKIHH. [I0TOK BekTopa MarHUTHON HHIYKIIHH. DIEKTPOABIDKYIIAs CHIIA
WHIYKIHH. 3aKOH AIEKTPOMarHuTHON nHAYKuH Papazes. BuxpeBoe a/eKTpHIecKoe modie.
DAEKTPOABIKYIIASA CHJIa MHAYKIMH B TPOBOJHUKE, IBIKYIIEMCS TIOCTYTIATEIEHO B OXHOPOIHOM
marauTtHOM tmoje. [Ipasumno Jlerana. UHOyKTHBHOCTD. SIBIEHHE CAMOMHAYKIMH. DJICKTPOABIKYIIAS CHIIA
CaMOMHAYKIIUU. JHEPrus MarHUTHOTO IIOJIS KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE I0JIe

[Mpaktiaeckue paboTsl: M3ydeHre MarHUTHOTO TOJISL KATYIIKH C TOKOM.
TexHu4deckne ycTporuCTBa U IPAKTUYECKOE TIPUMEHEHHE: TTOCTOSTHHBIEC MATHUTHI, JJIEKTPOMAarHHTEHI,
3NEKTPOABUTATENb, YCKOPUTEIH dJIEMEHTAPHBIX YAaCTHIL, UHAYKIIMOHHAS [1€4h

JlaboparopHas pabora | Ip | 6

JlaGopatopras pabora 6. 3y4eHne cMEIaHHOTO COSTHHEHUS PE3HCTOPOB.

JlabopatopHas pabora 7. I3MepeHHe JIeKTPOABUKYIIIEH CHIIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTUBICHUS

JlaGopatopras padota 8. MccnenoBanue neiCTBIS MOCTOSHHOTO MATHATA HA PAMKY C TOKOM
JlaGoparopras pabora 9. V3ydeHnune sBIeHUS SIEKTPOMarHUTHOH MHIYKLIUH

Pasnen 5. Kosre0anusi 1 BOJHBI 22

MexaHH4IeCKUe U NEKTPOMarHUTHBIC KOJIeOaHus IIp | 4

KonebarenpHas cuctema. CBoOogHBIE MexaHHYeCKUE Kosiebanus. [apmonudeckue konmedbanus. [lepuos,
4acToTa, aMIUTATYa U (aza kosebanuii. [IpyxuHHBI MasTHUK. MareMaTHUeCKUi MasTHUK. YpaBHEHHUE
rapMoHHUYECKHX KoneOanuii. [IpeBpalieHue sHepruy npyu rapMoHHUecKuX Konebanusx. KonebarenbHbrit
KoHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIC KOICOaHHUs B HACATBLHOM KoJIe0aTeIbHOM KOHTYpE. AHATIOTHSA
MEXy MEXaHHYECKUMH U 3JIeKTPOMarHUTHBIMH Konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTHH B HACATBHOM KojebaTensHOM KOoHTYpe. [IpencraBnenne o 3aTyxaromux KoaeOaHX.
BrinyxenHble MexaHn4deckue Konebanus. Pesonanc. BelHyxIeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHHsL.
[lepemennsnii Tok. CHHYCOMAANBEHEIN TEPEMEHHBIH TOK. MOIIHOCTH MTEPEMEHHOTO TOKA. AMIITUTYIHOE 1
JIeficTByOIIIee 3HAYSHIE CUITBI TOKa 1 Hanpspkerus. Tpancdopmarop. [IpousBoacTso, nepenada u
MOTpeOICHNE IEKTPHUSCKON YHEPTHH. DKOIOTHYECKAE PUCKH IIPH MPOU3BOACTBE DIEKTPUIECKON
sHeprun. KynbTypa ucTionb30BaHusA IEKTPOIHEPTHH B TIOBCEHEBHOM KU3HA

[paktuaeckue pabotsl: MccegoBanne 3aBHCHMOCTH MTEPHO/Ia MAJIBIX KOJICOAHUH Tpy3a Ha HUTH OT
JUTHHBI HUTH ¥ MAcCHl Tpy3a. TexHnYeckue yCTpoHCTBa M MPAaKTUIECKOE TPUMEHEHHE: DIIEKTPHISCKUN
3BOHOK, T€HepaTop NEPEMEHHOTO TOKa, TMHUU JIEKTporepead




Mexannu4ecKue U 3JIeKTPOMArHUTHBIE BOTHBI | IIp | 6

MexaHnuueckue BOJIHBI, YCI0BHs pacnpocTpanenus. [lepuon. CkopocTh pacipOoCTpaHEHHUS U JUIMHA
BomHBI. [Torepednsie i MponoibHbIe BOHEL. MHTepdepenus u qudpakuns MeXaHHIeCKUX BOJTH. 3BYK.
CkopocTs 3ByKa. [ poMkocTs 3ByKa. Bricora Tona. TemOp 3Byka. DIeKTpOMarHUTHBIC BOJIHEIL. YCIOBUS
U3JLy4EeHHS SJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BeKTopos E, B, v B 25IeKTpOMarHuTHOU
BosiHE. CBOHCTBA IEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, IPEIIOMIICHHIE, TIOJSIPA3alnsL, TU(paKmus,
nHaTepdepermmsa. CKopocTs MeKTpoMarHUTHEIX BoJH. 1llkana anexrpomarHuTHBIX BonH. [IprMenenne
SJICKTPOMATHUTHBIX BOJH B TEXHHUKE U OBITY. [[pHHIIMITBI paJOCBsI3U U TeIeBUICHHA. Pagronokausi.
DJIEKTPOMArHUTHOE 3aTrpsA3HEHNE OKPY)KATOIIEH Cpesibl

Omnruka | IIp | 6

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHEHHE CBETa B ONHOPOAHOMU cpene. JIyu cBera.
Toveunblit HCTOYHUK cBeTa. OTpaXkeHUE cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHui B
mrockoM 3epkane. [Ipenomnenue cBera. 3aKOHBI IPEIOMIICHHS cBeTa. AOCOIOTHEIN TTOKA3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaskeHue. IIpeaenbHblil yroa HoIHOro BHYTPEHHETO OTPaXKCHUS.
Hucnepcus ceera. CiiokHbIi coctas 6enoro ceeta. L[setr. Cobuparoiire U pacceHBarOIIUe JTUH3bI.
Torkas smH3a. POKYCHOE paccTOSHIE U ONTHYECKas CHIla TOHKOH a3k [locTpoeHne n3o0paxeHuit B
COOHMPAIOIIIX U PACCEHBAONINX JTHH3aX. DopMyiia TOHKOU JIMH3BI. YBEIMUYEHHE, JaBAeMOe JINH30M.
[penesnsl NPUMEHUMOCTH TeOMeTprUIeckoil onTik. BonmHoBas ontrka. MaTepdepennus ceera.
KorepeHTHBIC HCTOYHUKH. YCIOBUS HAOIIOACHNSA MAKCHMYMOB 1 MUHIMYMOB B HHTep(epeHIIOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB. JJudpaknus ceera. JudpaknuonHas penerka.
YcnoBue HaOMIONEHNS MIaBHBIX MAKCHMYMOB IIPH TIaJICHUH MOHOXPOMaTHYIECKOTO CBETa Ha
mugpakauoHHyto pentetky. Ilomsapusanns ceera

[paktuaeckue pabdotsl: Habmronenue aucnepcuu cBeta. TeXHHUECKHE YCTPOMCTBA U IPAKTHUECKOE
MIPHMEHEHHE: 0YKH, JIyIia, (hoToarapar, NpOeKHOHHBIN anmapat, MHKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
ONTHKA, AU(PpaKIIHOHHAs PEIIETKA, MOIAPONI, TETECKOI

JlaGoparopHas pabora | Ip | 6

JlaGoparopuas pabora 10. MccemoBanre repeMeHHOr0 TOKA B IIETH U3 TIOCIEI0BATENBHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U Pe3UCTOpa

JlaGopatopHras padora 11. Onpenenenue nokasareis MPEIOMICHUs CTEKIIa

JlaGoparopHras pabora 12. MccrenoBanue CBOWCTB M300paKCHUH B TMH3aX

Pa3gen 6. OcHOBBI crieHAJIbHON TEOPHH OTHOCHTEIbHOCTH 4

OCHOBBI TCOPHH OTHOCHTEITFHOCTH IIp | 4

I'panunIbl NPUMEHUMOCTH KIIAaCCHYECKOM MexaHUKH. [locTynarsl crieninaibHON TEOpHUH
OTHOCHTEITFHOCTH: HMHBAPHAHTHOCTH MO/IYJIsI CKOPOCTH CBETA B BaKyyMe, IPUHIIAII OTHOCHTEIHLHOCTH
OnnmreliHa. OTHOCHTENBHOCTS OAHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKpAIICHNE IITHHBIL.
DHeprus 1 UMITYIIbC PENATUBUCTCKON JacTHIEl. CBA3h MAcCHI C SHEPTHEH U UMITYIIECOM
PENATHBUCTCKON YacTUIBI. DHEPTH [TOKOSI CBOOOIHOW YaCTHLIBI

Pazgen 7. KBantoBas ¢pusuxa 12

DJIeMEeHThbI KBAHTOBOH OMTHKH IIp | 4

®otonsl. ®opmyna [Iranka cBa3u 3HEpruu GOTOHA C €ro 4YacTOTOW. DHEPTHs U UMITYIBC (POTOHA.
Otkpeitue u uccnenosanne Goroddpekra. Oubitel A.I. Cronerosa. 3akoHsl portosapdexra. YpaBHeHHE
OiHmTelHa 1A porosddekra. "Kpacuas rpanuna ¢porosddexra. lanenune cera. Omprrer I1.H.
JlebeneBa. Xumuaeckoe JeiicTBre cBeTa. TexHUUeckne yCTPOHCTBA U MPAKTUIECKOE TPHMEHEHHE:
¢dorosnemeHT, GoTonaTINK, COTHEUHAs OaTapes, CBETOIHO/

Crpoenne atoma | IIp | 4

Mogens aroma Tomcona. OnbiTel Pesepdopaa o paccesHuto -4acrui. [lnanerapHas MoJeib aToMa.
[ocrynarer Bopa. M3nydenne u nomonieHne GoToOHOB MPH MEPEXoje aTomMa ¢ OIHOTO YPOBHS SHEPTHU
Ha npyroii. Buner cnektpos. CriekTp ypoBHEH SHEpTHH aTOMa BOAOpoAa. BomHOBEIE CBOICTBA YacTHII.
Bomnns! e bpoitna. KopryckymsipHo-BontHOBOH ayann3M. CIOHTaHHOE W BEIHY)XIEHHOE U3ITyUYCHHE.
Judpaknus 2IeKTpOHOB B KpUCTAJUIaX. YCTPOMCTBO M IPHHIHKI paboThI j1azepa. TeXxHUYEeCKHE
YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBINA aHai3 (CIIEKTPOCKOIT), Jia3ep, KBaHTOBBIH
KOMIIBIOTEP

[Ipaxtuaeckas pabora: Habmromenne mHHEHIaTOr0 CeKTpa




ATOMHOE ATIPO | Lp | 4

DKCHEPHUMEHTHI, TOKA3bIBAIONIIE CIOKHOCTE CTPOCHUA Anpa. OTKPBITHE pafrOaKTHBHOCTH. OTBITHI
Pesepdopaa mo onpezneneHnio cocTapa paJnoakTHBHOTO u3irydeHus. CBolicTsa anbga-, Oera-, raMma-
n3ydeHus. BimsHne paaroakTHBHOCTH Ha JKHUBBIE opraHn3Mbl. OTKpEITHE IPOTOHA W HEUTPOHA.
Hyxnonnas mogerns siapa [eitzen6epra-MBanenko. 3apsiz sapa. Maccosoe wucno sapa. U3oromer. Anbda-
pacnan. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnan. ['aMMa-u3nydenre. 3aKoH paaroaKTHBHOTO
pacmiaga. DHeprus CBA3M HYKIOHOB B sipe. SnepHbie cuibl. [edekt Maccsl siapa. SlnepHbie peakiim.
Jenenue u cuntes sigep. SAnepusiii peaktop. Tepmosinepusiii cuntes. [IpoGieMbl 1 epCrieKTHBE
AOEPHON DHEPTETUKH. DKOJIOTHIECKHUE aCTIEKThI AJIEPHOM SHEPIreTHKH. DJIeMEHTAPHBIE YaCTHIIBI.
OTkpeITHE ITO3UTPOHA. METOIBI HAOTIONCHN W PETUCTPALIUN JIEMEHTAPHBIX YaCTHIL.
dynnamMeHTa bHbIC B3auMoAeHCTBHA. EqUHCTBO Qu3HUecKoil KapTHHBI MEpa

[Ipaktuueckue padotsr: MccnemoBanme TpekoB 9acTull (1o roToBeIM (oTorpadmsam). Texundeckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE; JO3ZUMETP, KaMepa BunbcoHa, iAepHbIi peakTop, aTOMHAas
Oomba

Pazgen 8. DiieMeHTHI acCTPOHOMUHU M ACTPOPUUKH 8

DJIeMEHTBI ACTPOHOMHUH M ACTPODUZHKH Ip | 6

Dransl pa3BUTHA aCTPOHOMHUH. IIpuKiagHOe 1 MHPOBO33PEHIECKOE 3HAYEHUE aCTPOHOMUH. By
3Be3gHOTO Heba. Co3Be3us, APKHE 3BE3/Ibl, TUIAHETHI, UX BHIUMOE aBMkeHHe. ColHedHas cucTema.
TTnaners 3emuo# rpynmnst. [Lnanersi-rurantel. Masnbie Tena Conaednoit cucremsl. Conniie, potochepa
u atmocdepa. Comrednas akTuBHOCTE. Victounmk saeprun ConHIa U 3Be37. 3BE3/IbI, UX OCHOBHEIC
XapakTepucTHKHU. /[narpamma "crieKTpanbHbIN KIIacc - CBETUMOCTH''. 3BE3/IbI INIaBHOM
IIOCIIEZI0BAaTENbHOCTH. 3aBUCHMOCTD "'Macca - CBETUMOCTH'' /7Sl 3BE3/1 INTaBHOH TOCTIEIOBATEIIEHOCTH.
Bryrpennee crpoerne 38e31. COBpeMEHHBIE IPEACTABICHAS O TPOUCXOKACHUN U 3Boymonny CoTHIa U
3Be3A. DTanbl )XU3HY 3Be31. Mueunsrnii [TyTs - namma I'anaktuka. CrimpanbHas cTpykTypa [ amakTuky,
pacnpeneneHue 3Be31, rasa u meuta. [lomoxxenne u nrwkerne Connna B [anaktuke. THITB TaTakTHK.
[Mnockast u cheputeckas nmogcucTeMsl [anakTiku. PagporanakTHKe U KBa3apsl. UepHbIE ABIPHI B sIpax
ranaktuk. Beenennas. Pacompenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus
Bomsmoro B3peiBa. PenmkroBoe nznyuenue. MacmraOHas cTpyktypa Beenennoil. MeraranakTuka.
Hepermiennsie mpo6i1eMbl acTPOHOMUHT

JlaboparopHas pabora | Ip | 2

JlaGoparopras padora 13. Habmronenus HeBOOPYKEHHBIM IIa30M C HCIIOJIB30BaHUEM KOMITBIOTEPHBIX
MIPHIIOKEHUH [UTSI ONPEACTICHIS TTOTOKEHHS HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3usa CEeBEPHOTO MONYIIAPH U IPKUE 3BE3/bI

IIpoMeskyTOouHasi aTTeCTAlUSA 32

JuddepennnpoBaHHbIid 3a9eT 3a0 2
CamocrosarensHas padora. [lonrotoBka k arrectanun CP 12
CamocrositenpHast pabora. [loarotoBka k arrecTaini CP 6
DK3aMeH Ok 12

* - Jex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmbvie pabomol.

3. YCJOBUA PEATIM3ALIVNUA ITPOTI'PAMMBI INCIHUITIJIMHBI
3.1. TpeboBanusi K MUHMMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIe4eHUI0

s peanusanuy nporpaMMbl y9eOHOM AUCIUILIMHBI IIPETyCMOTPEHBI CIIeHaIbHbBIC TOMEIICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHON MPOTPAMMBI CIIEUATBHOCTH.

Tabauya 3. Mamepuanvno-mexHuueckoe obecneuenue OUCYUNIUHbL

Tun aynuropun OcHaueHne ayTuTOPUU
CrnenuanusnpoBaHHoe yueoHoe ogopynosanue, [10 u matepunasbi
JJISl OCBOEHHS TUCHUILUTHHBI (TIPH HEOOX0TUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. Maxumes I.4., Byxoeues b.b., Uapyrun B.M., Ilapdentrea H.A. ®usmuka. 11-it kiracc.
basoBerii 1 yriryOneHHbIN ypoBHU @ YueOHuk. - MockBa: AO "HU3narensctBo "[IpocBemenne”,
2024. - 436 c. - Texer : snexrponHsbIil. - URL: https://znanium.ru/catalog/document?id=447187
2. Msxumes [.5., Byxosnes b.b., Corckuit H.H., IlappentreBa H.A. ®@usuka. 10-it kmacc.
basoBerii 1 yriryOneHHbI ypoBHH @ YueOHuk. - MockBa: AO "U3znarensctBo "[IpocBemenue”,
2024. - 432 c. - Texer : snexrponHsbIil. - URL: https://znanium.ru/catalog/document?id=447179

ﬂOﬂOﬂHumeﬂbele UCMIOYHUKU.

3. KamammaukoB H. I1., MypaseeB C. E. ®u3nka : y9eOHUK U MPaKTHKYM JUIs cro. - MockBa:
FOpaiit, 2024. - 496 ¢ - Tekcr : sanextponHsii. - URL: https://urait.ru/bcode/542247

4. Topnau B. B., MBanoB H. A., [lnacruamaa M. B. ®wusuka. CamoctosTensHas pabora
CTyIeHTa : yueOHOe mocobue st cro. - Mocksa: FOpaiit, 2024. - 168 ¢ - TekcT : 31eKTpOHHBIN.
- URL: https://urait.ru/bcode/538441

5. KanamuukoB H. I1., Komkun B. U. ®usuka. ['paduueckne Meronpl pemeHus 3amad :
ydebHoe mocobue mis cro. - Mocksa: FOpaiit, 2024. - 250 ¢ - Tekct : snexrponssiii. - URL:
https://urait.ru/bcode/538123

6. Kpasuenko H. 10. ®usnka : yueOHHK ¥ mpakTHKyM Juis cro. - Mocksa: FOpaiit, 2024. - 300
c - Tekcr : anexrponnsiit. - URL: https://urait.ru/bcode/537596




7. IlypeumeBa H.C., Baxeesckas H.E., Hcae [I.A., Yapyrun B.M. ®usuka. ba3oslii
ypoBeHb : YueObnuk CITIO. - Mocka: AO "UsnarensctBo "IlpocBemenne”, 2025. - 517 c. -
Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/document?id=462216

8. IlypeieBa H.C., Baskeesckast H.E., Ucaes JI.A., Yapyrun B.M. ®u3uka. ba3oBslii ypoBeHb.
[Tpaktukym mo pemenuro 3amad : YueOnmk CIIO. - MockBa: AO "U3pmarenbcTBO
"TIpocBemenue”, 2025. - 240 c. - Tekct : snekrponnsii. - URL: https://znanium.ru/catalog/
document?1d=462215

Pecprbl MHd)OpJHaL;MOHHO—meJZ€K0MMyHMKaZ4M0HH0MV cemu «HHmepHem»:

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpHas iardopma Opaiit https://urait.ru
- OBC Znanium https://znanium.ru
- DnekTponno-6ubnnoreynas cucrema BOOK.RU https://book.ru/

2. ba3bl TaHHBIX W IOUCKOBHIE CHCTEMBI:
- YueOnslit mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 015 06y4arOUUXCS

dopmupoBaHHe coepKaHUS yIeOHON TUCIMIIIMHBI OCYIIECTBIISIICS HA OCHOBE CJIEIYFOITIX
MPUHIUIIOB:

- y4eT BO3PACTHBIX OCOOEHHOCTEN 00yJaronIuXcs,

- IPaKTUYECKasi HANIPABICHHOCTh O0y4eHUS;

- nmupdepeHIPOBaHHBIN U UHAUBUAYATbHBIN MTOIXO

- (opmupoBanme 3HAHU, KOTOpBIe 0OecnedaT 00yHIaroIMMCs KOJUIePKa YCIISHTHYIO aJalTallluio
K TIPO(ECCHOHAIBHON JIeSITETbHOCTH.

CamocrosTenbHas paboTa CTYICHTA SBISIETCS KIIFOYEBOH COCTABISIONIEN yueOHOro mporecca,
KOTOpasi onpezenser GopMUPOBaHUE HABBIKOB, YMEHUN U 3HAHUM, IPUEMOB ITO3HABATEIbHON
JEeSITETbHOCTH M 00ecneunBaeT HHTEPEC K TBOPUYECKO pabdore.

[TpaBHIBHO CIUTAHUPOBAHHAS M OPTaHU30BAaHHAS CAMOCTOSTEIbHASI paboTa CTyIEHTOB
MO3BOJISIET:

-czienath 00pa3oBaTeIbHBIN Mporece Ooliee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/JaHUIO0 HHTEepeca K N30paHHOH MPo(ecCHu U OBIAJCHUIO ee 0COOCHHOCTIMH,
-MPUOOIIUTE CTYACHTA K TBOPYECKOH eI TETBbHOCTH;

-TIPOBOJIUTH B JKU3HB TUPPEPEHIIMPOBAHHBINA MOIX0 K O0yUSHHIO.

[Tpu opraHM3anuy CaMOCTOSTENILHONW PabOThI CTYJICHTOB B Ka4€CTBE METONOIOTHUECKON
OCHOBBI JIOJDKEH NMPUMEHSATHCS JISATENbHBINA MOIX0/, KOoTJa 00ydeHe OpUeHTHPOBAHO Ha
(hopMHpOBaHNE YMEHHI pemaTh He TOJIBKO THIIOBEIE, HO U HETHIIOBBIE 3aJja4H, KOT/J[a CTY/IEHT
JIOJDKEH MPOSIBUTH TBOPYECKYIO aKTUBHOCTD, MHUIIMATUBY, 3HAHHSI, YMEHHUS ¥ HABBIKH,
MOJTYYECHHBIE TIPH U3YYeHUN KOHKPETHOW JUCLUTUIMHEI.

Y4eOHO-MeTOAMYECKHEe MaTepHaITbl JUTSI CAMOCTOSTEIBHON paboThl 00yYaOIIIXCs
Pa3MeImaroTcsi B COOTBETCTBUU C JICHCTBYIOIIUM MOPSIIKOM Ha CTPAHUIE TUCITUILTHHBI Ha
YaebHOM mopTaie.

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJIB " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIIACTCSA MPEIIOAaBaTCJIEM B
nponecce NpOoBECACHUA MPAKTHICCKUX 3aH$ITI/II71, TECTUPOBAHU?, 4 TAKXKE BbIIIOJIHCHU A
O6y‘{aIOHII/IMI/IC}I HHAUBUYAJIbHBIX BaHaHHﬁ.



Tabnuya 4. Konmpons u oyenka pe3yiomamos 0C80eHUs OUCYUNTUHBL

Pesyabrarsl 00yueHus
(ocBOCHHBIEC yMEHHUS1, YCBOCHHBIEC 3HAHHUS)

®opMBbI U METObI KOHTPOJISI H OLIEHKH
pe3yJIbTATOB 00yUYeHHsl

3HaHuSA:

- 0 poIy ¥ MecTe (PU3UKU U ACTPOHOMHH B
COBPEMEHHON Hay4yHOM KapTHHE MUpa, O
cUCTeMOo00Opa3yromeil poiu (pU3NKH B
Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKH H
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE
POCCUICKUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAayKW; MOHUMaHHE GU3HICCKOI
CYITHOCTHU HAOIIFOaeMBbIX SIBICHHH
MUKPOMHPa, MAKPOMHUPA U METaMupa;

- O pOIM ACTPOHOMHH B MPAKTHIECKON
JEeSITeTTbHOCTH YeJIOBeKa U JallbHEHIIIeM
HAyYHO-TEXHUYECKOM Pa3BUTHH, POIH (PU3UKH
B (DOPMHUPOBAHUHU KPyTro30pa 1
(YHKIMOHATBHON TPAMOTHOCTH YEJIOBEKa JUIS
peIIeHHS MPaKTHYECKUX 3a/1ad.

Amnanus u OLICHKA BBITTOJIHEHUS
WHIMBHUyaJbHBIX 3aaHHH, PaCYEeTHBIX pabdoT,
ONpoC, TEMAaTUIECKUN TUKTAHT,

KOHTPOJIbHAsI paboTa, MpaKkTHYEeCKHUe 3aHSITHSA,

JIOMAIlTHHE paboTsl, KOMIIBIOTEPHOE
TECTUPOBaHHUE, B3anmoxoHTpOIB u
CaMOKOHTpPONIb  CcTyaeHToB. IlomHota |
rPAMOTHOCTh  MOJTOTOBIEHHBIX  JOKJIAJOB,

cooOIIeHn, TIpe3eHTaIHA.

Ymenus:

- pelaTh pacyeTHbIE 3a/1a4d C ABHO 3aJaHHOM
(hU3HIECKON MOJIENBIO, UCTIONB3Ys (PU3NIECKIe
3aKOHBI U TIPUHIIUIIBI; HA OCHOBE aHAIN3a
YCIIOBHS 33/1a41 BEIOUPATh PU3HIECKYIO
MOJIeITb, BBIJICNATE (PU3UYECKIe BEITMIMHBI U
(dhopmyIbl, HEOOXOUMBIE VIS €€ PeIICHUs,
TPOBOJIUTH PACUETHI U OI[EHUBATh PEaIbHOCTh
TOYYEHHOTO 3HAYeHUS (PU3UIECKOU
BEJIMYUHBI; PelIaTh Ka4eCTBEHHbBIC 3a/1a4H,
BBICTPAMBAst JIOTHYECKU HEMTPOTUBOPEUHUBYIO
LIEMOYKY PACCYXJIEHUN C OMIOPOM Ha
W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(usnveckue SIBICHHUS,

- IPAUMEHSTH OCHOBOMOJIAra0IINe
ACTPOHOMUYECKHE ITOHATHS, TEOPUU U 3aKOHBI
JUIS aHAIIA3a U OOBSICHEHUS (PU3HIECKUX
TPOIECCOB, MPOUCXOSIINX Ha 3Be3/aX, B
3BE3/IHBIX CHCTEMAaX, B MEXKTAIAKTHYECKOU
cpene, NBIKeHUsT HeOECHBIX TeJl, SBOIIOIUN
3Be3d U BecemenHoim;

- YYUTHIBATh TPAHUIIBI TPUMEHEHHS
W3YYCHHBIX (PU3UICCKUX MOJICTICH:
MaTepuaibHasl TOUKa, MHEPIUAIIbHAS CHCTEMA
oTCYeTa, UICAIbHBIN Ta3; MOJIEIH CTPOCHHS
ra3oB, KUJIKOCTEW U TBEPABIX TEJI, TOUEUHBIN
ANEKTPUYECKUH 3apsijl, sAepHas MOJIETb aToMa,
HYKIJIOHHAs MOJIENIb aTOMHOTO s/Ipa IPH

HaGmronerne, KOHTpOJIb TIperojiaBaTelis 3a
JIEITENIBHOCTRI0  OOYYAIOIIUXCSI, AaHAIHW3 U
OIICHKA ONTHMAJILHOCTH METO/a PeHICHUS
3aja4, Oecesa, Oompoc, MPaKTUISCKUE 3aHATHS,
JIOMaInIHNe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHHE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- BIaaACHHU OCHOBOIIOJAraroniuMu ACATCIIbHOCTBIO O6yIIaI0]1[I/IXCSI, aHallu3 H
(bHBH‘IeCKI/[MH IIOHATHUAMU U BCIIMYMHAMMU, OIICHKa OINTUMAaJIbHOCTH METOHda PCIICHUA
XapaKTCpUu3syrImumMn (bHBI/I‘IeCKI/Ie MMPOIECChI 3a1a4, BBIMIOJIHCHHEC u 3a0IMTa
(CBSBaHHbIMI/I C MCXaHMYCCKHUM JIBHUKCHUEM, HWHIWBUIYAJIbHBIX 3a)j[aHI/Ifl_

B3aMMOJICICTBUEM T€JI, MEXaHUYECKUMU
KOJICOAHUSIMU U BOJTHAMU; aTOMHO-
MOJICKYJISIPHBIM CTPOEHUEM BEIIECTBA,
TEIUIOBBIMU MPOIIECCAMHU; TEKTPUICCKUM U
MarHUTHBIM TOJISIMH, 3JIEKTPUIECKHM TOKOM,
AJIEKTPOMATHUTHBIMU KOJICOAHUSIMH U
BOJIHAMH; ONITHYECKUMH SIBICHUSIMU;
KBaHTOBBIMH SIBICHUSIMH, CTPOCHUEM aToMa U
aTOMHOTO SI7pa, PAAHOAKTUBHOCTHIO);
BJIaJICHUE OCHOBOIOJIATAFOIUMHU
ACTPOHOMUYECKUMU MOHSATUAMH,
MTO3BOJISIONIUMH XapaKTepHU30BaTh MPOIIECCHI,
MPOUCXOIAIINE Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX, B MEKIAJIAKTUYECKOU CPEJIE;
JIBIJKEHUE HEOECHBIX Tell, SBOJIFOIUIO 3BE3/T U
Bcenennoir;

- BJIaJICHUSI 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U
TEOPHUSIMU (3aKOH BCEMUPHOTO TAroTeHus, I, 11
u I1I 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUS
HUMITYJIbCA, TIPUHIUIT CYTIEPIIO3UIIUN CHJI,
MIPUHIIATI PABHONIPABHOCTH HHEPIIHATBHBIX
CHUCTEM OTCYETA; MOJICKYIISIPHO-KHHETHIECKYIO

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHbIE OKA3aTeJIU Pe3yJIbTATOB NOATOTOBKH
OK 01 Boi0uparp cnoco0bl penrenus 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
’ NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM

3HaTh:

aKTyaJbHBIN NPOdeCCHOHANBHBIA H COLUANBHBIH KOHTEKCT, B KOTOPOM IIPUXOAXTCS paboTaTh U KHTH ;
CTPYKTypa IUTaHa JJIsl peIICHHS 3a/1a4, aJITOPHTMBI BEIITOITHEHHS pa0oT B MpodecCHOHANIBHOH U CMEXKHBIX
o0acTsx;

OCHOBHBIC HCTOUYHHKH MH(OPMALIUU H PECYPCHI LIS PEIICHH 3a1ad u/Wid npolieM B
npodeccHoHaIbHOM U/UITH COIIHAIbHOM KOHTEKCTE,

METO/BI paboThI B MPO(EeCCHOHAIBHON U CMEXHBIX cdepax;

MOPSIIOK OLICHKH PE3yIBTATOB PELICHU 3a1a4 MPO(ECCHOHATBEHON IeATEIbHOCTH.

YMeTs:

pacro3HaBaTh 3a1ady W/Win npodieMy B podecCHOHAIBHOM H/HITH COLAATbHOM KOHTEKCTE,
AHAJIM3UPOBATH U BBIACISTH €€ COCTABHBIC YaCTH;

OTIpENeNATh ATAIbI PEHICHHUS 3a/ladk, COCTABIATH IUIaH ACHCTBHUS, PEaIi30BBIBATh COCTABICHHBIH TUIaH,
OIIpEIeNsaTh HEOOXOUMEIE PECYPCHI;

BBUIBIIATH U 3((GEKTHBHO HCKATh HH(POPMALIIO, HEOOXOIUMYIO UL PEIICHHS 3a1a41 1/UITU IPOOIeMBI,
BJIAJICTh aKTyaJIbHBIMH METOAaMH paboThl B MPO(ecCHOHAIBLHON H CMEKHBIX cdepax;

OILICHUBATH PE3YNbTAT M MOCICACTBUS CBOMX JCHCTBUHN (CaMOCTOATEIBHO WM C TOMOIIBIO HACTABHHKA).




IInanupoBaTh U peaTu30BbLIBATH COOCTBEHHOE MPO(decCHOHATIbHOE U
JIMYHOCTHOE Pa3BUTHE, NPeANPHHAMATEIbCKYIO eATeJbHOCTD B
npogeccHOHANBHOM c(epe, HCIOJIb30BATH 3HAHUA N0 NPaBOBOil M GUHAHCOBOI
rPAMOTHOCTH B PA3JMYHbIX KU3HEHHBIX CHTYALUAX

OK 03.

3HaTh:

coJiepKaHKE aKTyallbHOM HOPMaTHBHO-IIPAaBOBOM TOKyMEHTAIUH;

COBpeMEHHasI HayqHasl U podeccruoHanbHas TePMHUHOIOTHUS;

BO3MOXHBIC TPACKTOPUHU HpO(l)eCCHOHaJII)HOI“O pa3BUTHA U CaMOO6pa30BaHI/I$I;

OCHOBBI TIPEAITPUHAMATENBCKOH NEITETHOCTH, IPAaBOBOH U (PMHAHCOBOH IPaMOTHOCTH;
MpaBmIia pa3paboTKH MPE3CHTAIIH;

OCHOBHBIE ATAITBI pa3paboTKA M pean3aIliy TPOCKTa.

YMeTh:

OTIPENEIATh AKTyaIbHOCTh HOPMATHBHO-TIPABOBON JOKYMEHTAIIMH B IPO(ECCHOHANBHON NS TEIIHHOCTH,
MIPUMEHSITH COBPEMEHHYIO HAYYHYIO MPOECCHOHATBHYO0 TEPMHUHOIOTHIO;

ONIPENCIATh U BHICTPAUBATH TPACKTOPUH MPO(ECCHOHATBHOTO PA3BUTHA H CAMOOOPa30BaAHUS;
BBIABIIATH JOCTOMHCTBA M HEJOCTATKH KOMMEPICCKOH UJICH;

OTIPECIISITh MHBECTUIIHOHHYIO TIPUBJICKATEIbHOCTh KOMMEPUECKUX H/ICH B paMKax poeCCHOHATBHOM
TEATEITHFHOCTH, BBISBIAITH NCTOYHUKA (DHHAHCHPOBAHNS,

MPE3EHTOBATh UJCH OTKPBITHS COOCTBEHHOTO JieJia B MPO(eCCHOHATBHON e TeIbHOCTH,

OIpENEATh HCTOYHHUKY JI0CTOBEPHOI MPAaBOBOM HH(OPMATIHH;

COCTABILITh PA3IUIHBIC TIPABOBBIC JOKYMEHTEI,

HaXOJUTh UHTEPECHBIE TPOCKTHBIC UICH, TPAMOTHO MX (POPMYITHPOBATH U JOKYMCHTUPOBATH;
OIICHUBATH KU3HECIIOCOOHOCTh MPOSKTHON UICH, COCTABIIATH TUTAH MPOCKTA.

OcyniecTBJIsITh YCTHYIO H MHCbMEHHYI0 KOMMYHHKAIHIO HA TOCYIAPCTBEHHOM
OK 05. si3bike Poccniickoii @egepanuu ¢ yueToM 0C00EHHOCTEH COLMAIBHOIO U
KYJIbTYPHOT'O KOHTEKCTA

3HaTh:
HpaBI/IIIa 0(1)0pM.H€HI/I$I )IOKYMSHTOBHpaBHJIa HOCTpOEHI/Iﬂ YCTHI:IX COO6HI€HI/HZOCO6CHHOCTI/I COLIUAJIBHOTO
H KYJIETYPHOI'O KOHTEKCTA

VYMeTs:
TPaMOTHO W3JIaraTh CBOM MBICITH ¥ O(DOPMIIATH TOKYMEHTHI TI0 TPOECCHOHANBHON TEMaTHKE Ha
TOCYJapCTBEHHOM SI3BIKEIIPOSIBIIATH TOJIEPAHTHOCTH B pab0oYeM KOJUIEKTHUBE

ConeiicTBOBATh COXPAHEHHMIO OKPYKAOLLEH cpe/bl, pecypcocdepeskeHUIo,
OK 07. NPUMEHATH 3HAHUA 00 N3MEHEeHUH KJIUMATa, IPUHIUIBI fepeKInBOro
NPOU3BOACTBA, 3P PEKTHBHO IeHCTBOBATH B YpPe3BbIYaHHbIX CHTYAIUAX

3HaTh!

MIpaBHJIa YKOJIOTHYECKOI 0€30aCHOCTH MPY BeIEHUH NMPO(eCCUOHANBHOMN IEATEIEHOCTH
OCHOBHBIC PECYPCHI, 33JcHCTBOBAHHEIE B IPO(ECCHOHANBHOI NEeATEIEHOCTH;

ITyTH 00CCIICUCHUSI PECYPCOCOCPEIKCHUS;

MPHHLUIIBI OEPEKITMBOTO IPOU3BOJICTBA;

OCHOBHBIE HaNPaBJICHH U3MEHEHU KITHMAaTHIECKUX YCIOBUH PETHOHA;

MIpaBHJIa TIOBEJCHHS B YPE3BBIYAHBIX CUTYALHIX.

YMeTs:

COOII0/IaTh HOPMBI SKOJIOTHYECKOM Oe301MacHOCTH;

OTIpeIeIIATh HalPaBIICHHU pecypcocOeperkeHHs B paMKax MpodecCHOHAIbHOW ACATEILHOCTH 0
CIEUANBHOCTY;

OpTaHU30BBIBATH MPO(ECCHOHANBHYIO ACATENBLHOCTE ¢ COONIOACHUEM IPUHIIUIIOB OEpeKITMBOTO
MIPOU3BOICTBA,

OpTraHU30BBIBATE NMPO(ECCHOHANBHYIO ACATEILHOCTD C YYETOM 3HAaHUH 00 M3MEHEHHH KIIMMATUIECCKUX
YCJIOBHH pErHOHA;

3¢ hexTHBHO AEHCTBOBATH B UPE3BBIYAHHBIX CUTYalHIX.

Hcnonp30BaTh coBpeMeHHbIE CPeACTBA MOUCKA, AHAIN3A H HHTEPNpPeTalnl
OK 02. HHpOpMALHHM U HHPOPMALIHOHHbIE TEXHOJIOTHH /15l BHINOJHEHHUA 3a1a4
npogeccuoHAIbHOU 1eATeJIbHOCTH




3HaTh:

HOMEHKJIATypa WH(POPMAITHOHHBIX HCTOTHIKOB, TPUMEHAEMBIX B IPO(PECCUOHATBHON eI TEIIFHOCTH;
MPUEMBI CTPYKTYPHPOBAHMS HH(POPMAIUH,

(dhopmar oopmIIeHHS pe3ybTaTOB MOKUCKa HH(POPMAIIHH;

COBpPEMEHHBIE CPEJICTBA U YCTPOUCTBA MH(DOPMATHIAINH, TOPSIOK UX IPUMEHEHHUS U TIPOTPAMMHOE
obecnieuenue B npodeccHoHaIbHOM IEATEILHOCTH, B TOM YHCIIe HU(POBBIE CPe/ICTRA.

YMetsb:

OIIpENeNIsATh 3a1a4 JUTsl MOUCKa HH(OpMALIUH, TUTAHUPOBATH MPOLECC TTOUCKA, BEIOMPATh HEOOXOAUMEIC
WMCTOYHHKH HH(pOpMaInu;

BBIACITATH Hauboee 3HaUNMOE B IIepedHe HHPOPMAIINH, CTPYKTYPHUPOBATh MOTydaeMyT0 HH(OpMaIuio,
0 OpPMITATE pe3yIabTaThI TIONCKA;

OIICHMBATh NMPAKTHYECKYIO 3HAYNMOCTh PE3YIIETaTOB ITOUCKA;

MIPUMEHSTH CPEICTBa MHPOPMAITHOHHBIX TEXHOJIOTUH JUTA PEHICHH TPOGECCHOHAIBHBIX 3a/1a4;
HCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE obecnedeHre B PO eCCHOHALHOMN JICSTENBHOCTH;
HCIIOJIb30BATh pa3InyHbIC IUPPOBLIC CPEACTBA [T PEIICHHS PO ECCHOHATBHBIX 3a/1a4.

OK 04. |3(l)q)eKTm;H0 B3aHMO/IeiiCTBOBATH H pad0oTaTh B KOJUIEKTHBE H KOMaH/Ie

3HAaTh:
IICUXOJIOTMYECKHE OCHOBBI AEATEIbHOCTH KOJJIEKTUBAICUXO0IOIMYECKAE OCOOEHHOCTH JIMYHOCTH

VYMets:
OpraHu30BBIBaTh PAbOTY KOJUIEKTHBA M KOMAH/IBIB3aHMO/ICHCTBOBATH C KOJLJIETaMH, PYKOBOJICTBOM,
KIIMEHTAMH B XOfI¢ TPOPECCHOHATBHON EATCIHPHOCTH




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0y4yaroummxcsi mo AucuuIuinue «@uzukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPE/ICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuiuinae «dusnka» B [Iprrokennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



