EJIELIKUI TOCYJAPCTBEHHBI YHUBEPCUTET um. M.A BYHHA

EPOOECCHOR
o
C\ 00pasosanis

PABOYAS ITPOT'PAMMA
YUYEBHOI'O IIPEIMETA

OVII. 06 ®Pusuka
49.02.01 ®dusnyeckas KyapTypa

dopma oOydeHus: OUHAas



PabGouass mporpamma paspaborana Ha ocHoBe TpebOoBanuii PI'OC cpenHero
oOmiero oOpa3oBaHUs, MPEIBABIIEMBIX K CTPYKTYpEe, COICPKAHHIO M PE3yIbTaTam
OCBOCHHS Y4eOHOU AUCIUIUIHHBI «Du3nka», B COOTBETCTBUM ¢ PexomeHmamusMu 1o
OpraHW3allMi TIOJYYCHHsI CPEIHEro OOIero oOpa3oBaHUS B TIpenesiax OCBOCHHS
[MIICC3 na 6a3e 0cCHOBHOTO 00IIET0 00pa3oBaHus ¢ y4eTOM TpeOoBaHUi (eaepatbHbIX
TrOCYJapCTBEHHBIX 00pA30BATENBHBIX CTAHAAPTOB W TOJy4aeMol mpodecCurd WIu
CHEIUATBFHOCTH CPEAHETO PO(PEeCCHOHATEHOTO 00pa30BaHMSI.

PaGouas nporpamma pazpadorana [1IK nmo TexHonornueckomy npoduiio

Pazpabotunk(u) pabodeit mporpaMMsl:
ApneikoBa Hatanes AnekcannpoBHa, npenogaatens CI1O



COJAEP)KAHUE

1. O6mias xapakTepucTuka paboueit IporpaMmbl Y4€OHOTO MPEAMETA ......veenvveenenennne. 4
2. CTpyKTypa ¥ COJICPKAHUE YUCOHOTO TIPEIAMETA. ..eeeuvreeeerreeaerreearreeesisreeessseeeessneeeans 9
3. YcaoBus peanu3amnyy MPOTPAMMBI YUEOHOTO TIPEIIMETA .....ccvveereveeeereenreeeveeennneens 20

4. KOHTPOJIb U OLICHKA PE3YIBTATOB OCBOCHMS ....cc.uvveeenereeeanrreeannreeeennneeeensseeesnnseesnnnns 22



1. O0mas xapakTepucTuka padoueii nporpaMmsbl y4eOHOIr0 npeaMera

1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOW NMpo(hecCHOHAIbHOM
o0pa3oBaTeJibHOI POrpaMMBbl.

YueOubiii npenmeT «Pu3uKkay SABIIETCS 00s3aTEIbHBIM YUYeOHBIM IIPEAMETOM B
paMKax o0111eo0pa3oBaTeIbHOM MOJITOTOBKH Ha 6a3¢ OCHOBHOI'O OOIIEro 00pa3oBaHUs B
cootBercTBHU ¢ PI'OC COO.

1.2. Hean v muiaHupyeMble pPe3yJbTaThl 0CBOCHHS Y4€OHOI0 IpeaMeTa

1.2.1. leab yueOHOro npeamera «Puzukar:
. dbopmupoBaHre Yy 00y4aroOIIMXCcs YBEPEHHOCTU B IIEHHOCTH OOpa30BaHUA,

3HAUUMOCTH  (PU3MYECKUX 3HAHMM JUISI  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO
CHeuaIncTa NPy OCYIECTBIEHUH €ro MPO(PEeCCHOHATBHOMN e TEIbHOCTH;

. (opMHpOBaHKE €CTECTBEHHOHAYYHOU IPaMOTHOCTH;

* OBJIAJICHHUE CIIEUU(DPUUECKON CUCTEMON (PU3MYECKUX MOHATHI, TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

. OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI];

. OBJIAJICHAE OCHOBHBIMM METOJAAMHM HAy4YHOIO II03HAHMS IPUPOJIBI,
UCIOJb3YyEeMbIMU B  (u3uke (HaONIOAECHHE, ONUCAHHE, H3MEPEHHE, BBIIBUKCHHE
TUIOTE3, MPOBEICHUE IKCIIEPUMEHTA);

. OBJIaJiIcHUE YMEHHUSIMU 0OpabaThiBaTh JAHHBIE SKCIEPUMEHTA, OOBSICHATH
MOJIyYEHHbIE PE3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (U3HUECKUMU
BEJIMYMHAMU B HAOJIIO1A€MOM SIBIICHHH, JIENATh BHIBOIbI;

. dbopMupoBaHrE yMEHUs pemarth (PU3NYECKHUe 3aJaud pPa3HbIX YPOBHEU
CJI0KHOCTHY,;
. pa3BUTHE NO3HABATEIIBHBIX UHTEPECOB, UHTEIUICKTYaJIbHBIX U TBOPUYECKHUX

CIIOCOOHOCTEM B mpoliecce MPUOOPETeHHS 3HAHUW C UCIOJIb30BAaHUEM PA3TUYHBIX
HMCTOYHUKOB HWH(POPMAIMK COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUN; yMEHUHN
dbopMyIupoBaTh W OOOCHOBBIBATH COOCTBCHHYIO IIO3HMIIMIO 110 OTHOIICHHUIO K
(bu3uIecKor HHPOPMAIIUU, TTOJTYIaeMOU U3 Pa3HBIX UICTOYHUKOB;

. BOCITUTAHUE YYBCTBA TOPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOCHHS Y4eOHOI0 peaMeTa
Peanuzamus mporpamMmbl yueOHoro mnpeamera «®dusuka» HampaBieHa Ha
nocTuxkeHrne metanpeamMeTHbix (MP) 1 npeIMeTHBIX pe3yJIbTATOB OCBOEHUSI OCHOBHOM
oOpazoBarenbHo# nporpammsl (ITPG).
TpeGoBaHuss K  MeTalmpeIMETHBIM  pe3yJibTaTaM  OCBOEHUSI  OCHOBHOM
00pa3oBaTeNbHON NPOrPaMMBbl:

Kon ‘ [InanupyemMble MeTalpeAMETHBIE PE3YIIbTAThI

[To3HaBarenbHble yHUBEpcaIbHble yueOHble neiictBust (YY)

0a30BbIC JIOTHUECKUE ACHCTBHUS:
MP 01 YCTaHABIIMBATh CYNIECTBEHHBINA MTPU3HAK WJIM OCHOBAHUS JJIsSI CPABHCHHSI,
KJIacCHU(UKAIMU ¥ 0000IICHHUS;




BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;
CaMOCTOSITENIbHO (JOPMYJIUPOBATH U aKTyalU3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEAeIATh LENU JeITeIbHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUU UX
JOCTHKCHHUS;

BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIHTATOB
EeJISIM, OIICHUBATh PUCKU TIOCTICICTBUINA JESTEILHOCTH;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH dKU3HEHHBIX MPobJIeM.

MP 02

0a30BbI€ UCCIICIOBATEIILCKUE IEHCTBUS:

BJIaZICTh HABBIKAMH y4eOHO-HCCIIEA0BATEIbCKOM M MPOEKTHOW JESTEIbHOCTH,
HaBBIKAMU pa3perieHust mpooiiem;

OBJIAJICHAE BUJAMH JIESATEIBHOCTH 110 IOJIYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpHpeTanny, NpeoOpa3oBaHUI0 W MPHUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYyalusiX, B TOM YHCIIC ITPU CO3JJaHUH YUEOHBIX U COIMAIBHBIX IPOCKTOB;
dbopMHupoBaHME  HAYYHOTO  TWUIMA  MBIIUICHUS,  BIIAJEHUE  HAYYHOU
TEPMHHOJIOTHEH, KITIOYEBBIMU MTOHATHSIMU H METOJIAMH;

BBIABJIATH NPUYUMHHO-CIICACTBCHHBIC CBA3H U aKTyaJIM3UPOBATh 3aJ1a4y,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHs, HaXOAUTh apryMEHTHI JJIS JJO0Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHHUS;
aHAJIM3UPOBAThH IOJyYCHHBIC B XOJI€ PEIICHHS 3a/1a4l PE3yJIbTaThl, KPUTHYECKU
OLCHUBATb UX NOCTOBCPHOCTH, IPOTHO3UPOBATHL UBMCHCHHUC B

HOBBIX YCIIOBUSIX;

YMETh MEPEHOCUTH 3HAHUSA B MIO3HABATEIBHYIO U IPAKTUYECKYIO 00J1acTH
KHU3HEICATEIIHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;
OCYIICCTBIISATh II€JICHANPABICHHBI MOUCK TIEPEHOCA CPEICTB M CHOCOOOB
JeicTBUS B TPO(PECCHOHANBHYIO CpeLy;

CIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITEIbBHOMY MOWUCKY METOOB PEIICHHS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MECTOAOB ITO3HAHUSA

CTaBUTh U (opMynupoBaTb COOCTBEHHBIE 3aJjaud B  00pa30BaTENbHOM
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlUAX;

CTaBUTh POOJIEMBI U 33]JauH, JOMyCKAIOIMe aJbTePHATUBHBIEC PELICHHUS;
BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHbBIC ITOAXOAblI U PCIHICHU A,
pa3pabaTbIBaTh IUIaH PEIIeHUs TPOOIEMbI C YUETOM aHAIN3a UMEIOIINXCS
MaTepHaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB.

MP 03

pabota ¢ uH(popMaIHei:

BJIQJICTh HABBIKAMH TIOJy4YeHUs WH(DOpPMAIMM W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  MOWCK, aHalIM3, CHCTEeMAaTHU3alHui0 |
WHTEPIIPETANNIO HHPOPMAIIHK Pa3IMYHbBIX BUIOB U (hOPM TIPEICTABICHHSI,
CO3/1aBaTh TEKCTHI B PA3NUYHBIX (popmMaTax ¢ ydyeToM HazHA4YeHUS MHPOpMAIUU
U IIeJICBOM ayJIUTOPUH, BBEIOMpas ONTHUMAIbHYIO (GOpMYy NpPEICTABICHHUS W
BU3YaJIH3alii;

OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMAITIH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIbHO-3THYECKUM HOPMaM;

UCIIOJTb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B PELICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTaHU3AI[MOHHBIX 3a7ad C
cobmoieHneM TpeOOBaHWM JPrOHOMUKH, TEXHHKHW O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHus, TPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(OOPMAMOHHON
0€30I1aCHOCTH;

BJIQ/IETh HABBIKAMU PACMO3HABAHUS U 3aIIUTHI HHPOpMAIUHU, HHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

KomMmynukatusHele YV ]|




oOleHue:

MP 04 OCYILECTBIISATh KOMMYHHKAIIUU BO BCEX cdepax KHU3HH;

BIAICTh  PA3MUYHBIMH  CIOCOOAMHM  OOWIEHWS M B3aUMOJICHCTBHS;
apryMEHTHPOBAHHO BECTH JHAJIOT; Pa3BEPHYTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY
3pEHMs C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

COBMECTHAs JEATECIBHOCTD:

MP 05 IIOHUMAaTb U HCIOJIB30BaTh IPEUMYILECTBA KOMAHIHOM YW WHAMBUAYAJIbHOU
paboTHI;

BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JACHCTBHM C Y4eTOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXXA0I0 WICHA KOJIJICKTUBA;
IIPUHUMATh  L€JIM  COBMECTHOM  JE€ATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh IECUCTBUSA 110 €€ JOCTHKECHHUIO:
COCTABJIATH IUJIaH ACUCTBUM, PACIPENEIATh POJIA C Y4ETOM MHEHUHN YYaCTHHUKOB,
00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;
OLICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO YYACTHHKA KOMAaHJbI B OOLIHIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUIM;
IIpejjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEH C IO3ULHH HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;
KOOPJMHHUPOBATh U BBINOIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;
IPOSIBIISATE TBOPUYECTBO M BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

Perynsatusnbie YV ]|
CaMOOpraHu3aLys:

MP 06 CaMOCTOSITEJIBHO OCYLIECTBJIATh I103HABATEIIBHYIO JEATEIbHOCTD, BBIABIATH
npoOjemMbl, CTaBUTb W (GOPMYJIUPOBATh  COOCTBEHHBIE  3a/Jauyd B
00pa30BaTeNIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYalHsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJIEMbI C yUETOM MMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPeINOYTEHUH;

JIaBaTh OLIECHKY HOBBIM CUTYAaILUsIM;

pacuMpsATh PaMKH Y4eOHOro IpeaMeTa Ha OCHOBE JHMYHBIX HpPEANOoYTeHUl;
JIeJ1aTh OCO3HaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelLIcHuE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHoco0CTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO [IMPOKOM Py B Pa3HbIX
o0nacTsiX 3HaHUM, I[IOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIBbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

MP 07 JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B JACATCIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIaJIETh HAaBbIKAMM MTO3HABATENBbHOM peduieKCuu KaKk OCO3HAHUS COBEPILAEMBIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHU;
UCIOJIb30BaTh MpPUEMbl peduIeKCHU JJIs OLEHKH CUTYalluu, BHIOOpa BEPHOTrO
pelieHus;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX
CHUKEHUIO.
HMOIMOHAIBHBIA UHTEJUIEKT, PEeANOoIaraloni chopMHUPOBAHHOCTS!

MP 08

CaMOpEryJIMPOBaHUs, BKIIOYAKOMIET0 CAMOKOHTPOJIb, YMEHNE IPUHUMATD
OTBETCTBEHHOCTh 32 CBOE MIOBE/ICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K
OMOIMOHAJIBHBIM U3MCHCHUSAM U IIPOABIIATH FI/I6KOCTB, 6I)ITI) OTKPBITBIM
HOBOMY;

BHYTpeHHeI\/II MOTHBaINuu, BKJ'IIO'—IaIOHIeI\/II CTpEMIICHUE K JOCTUKCHHIO LCIIU U
yCIIeXy, ONTHUMHU3M, HHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEIA;




HMIIATUH, BKIIOYAIOMIEH CMOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPHU OCYLIECTBIEHWH KOMMYHHUKAILIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C
JPYTUMH JIIOJIbMH, 3200THTHCS, POSIBIISATh MHTEPEC U Pa3peIIaTh KOH(IUKTHL.

IpUHATHE ceOs1 U IPYTUX T/

MP 09 IPUHUMATE ce0sl, IOHMMas CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPMHAMATh MOTHBBI M apryMEHTHI JPYIUX JIFOJiell MpH aHaluu3e pe3ysibTaToB
NIeATeNbHOCTH; NPU3HABATH CBOE MPaBO M NPABO APYTHX JHOJEH Ha OIIMOKH;
Pa3BHMBaTh CIIOCOOHOCTH MOHMMATh MUP C MO3ULMH JPYTOTo YeIOBEKA.

[IpeameTHbIe pe3yJIbTaThl OCBOEHUSI OCHOBHOM 00Opa30BaTEIbHOW MPOrpaMMBbl
00ecreynBaoT BO3MOKHOCTD JJaJTbHEHIIIETO YCIEIHOTO MPO(EecCHOHATIEHOTO 00yUYeHUS
U ipohecCUOHATBLHOM IeITeTbHOCTH.

[lnanupyemMble mNpeAMETHBIE Pe3yJbTaThl OOy4YEHHUS MO Y4YEOHOMY MpEeaMETy
«Du3nkay (6a30BbIN YPOBEHB):

Koambt IInanupyemMble pe3yJibTaTbl 0CBOCHHS Y4e0OHOIr0 MpeMeTa BKJIKNYAIOT:
pe3yJibTaToB

c(hOpPMUPOBAHHOCTH MPEJCTaBIEHU 0 POIU U MecTe (PU3UKU U ACTPOHOMUH
11P6 01 B COBPEMEHHOI HAaydyHOH KapTHHE MHpPa, O CHCTEMOOOpasyromiel poim
GU3MKM B pPa3BUTHH E€CTECTBEHHBIX HAYK, TEXHHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAAC POCCHHCKMX M 3apyOCKHBIX YYCHBIX-(PHU3UKOB B
pasBUTHE HAyKM; HOHMMaHHE (M3MYECKOH CYIIHOCTH HaOII0IaeMbIX
SBJICHMH MHKPOMHpPA, MaKpOMHpa W Meramupa; [OHUMaHHE PpOJIH
aCTPOHOMHM B IPAKTHUECKOH JeATeNLHOCTH 4YelIoBeKa U JalbHeiiiem
HAyYHO-TEXHHYECKOM Pa3BUTHH, PO (PHU3UKK B (HOPMHUPOBAHHH KPYro3opa
¥ (QYHKIHMOHAILHONH IPaMOTHOCTH YelOBEKa Ul PEIeHHS MPAKTUYECKHUX
3a1au;

I1P6 02 c(OPMHPOBAHHOCTh ~ YMEHHUH  pacro3HaBaTb  (U3NYECKHE  SBICHMS
(mporiecchbl) U OOBACHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB: pPABHOMEPHOE
U paBHOYCKOPEHHOE NpsSMOJIMHEHHOe ABM)KEHHE, CBOOOJHOE MajieHue Tell,
JBIKEHUE TI0 OKPYXKHOCTH, HHEPIIHS, B3aNMOICHCTBHE Tell, KOJieOaTeIbHOe
JIBUKEHHE, pE30HAHC, BOJHOBOE JBIKeHUE; AudQy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOCHUE JKUAKOCTEH W TBEPHABIX TeJ, U3MEHEHHE O00beMa Tel
OpU HarpeBaHuu (OXJIAXKJEHHM), TEIUIOBOE paBHOBECHE, HCIIAPEHHUE,
KOHJICHCAIHS, TUIABJICHNE, KPUCTAJUIN3ALNs, KUTIEHUE, BIQXKHOCTh BO3/yXa,
CBSI3b Cpe/HEH KMHETHYECKOM PHEPruu TEIUIOBOTO JIBUKEHUS MOJIEKYN C
aOCONIOTHOW TeMIepaTypoil, TOBBIICHHE [aBICHUS Ta3a TMPH €ro
HarpeBaHWU B 3aKPBITOM COCYJIe, CBS3b MEXIY MapaMeTpaMy COCTOSHUS
raza B M30MpPOIECCax; ODIIEKTPHU3ANUs TeJ, B3aWMOJICHCTBHE 3apsjioB,
HarpeBaHWe NPOBOJHMKA C  TOKOM, B3aUMOJCHCTBUE  MAarHuTOB,
AJIEKTPOMArHUTHAS HHIYKIINSA, JIEHCTBHE MAarHUTHOTO TIOJIsI Ha TIPOBOHHK C
TOKOM M JIBUKYIIMHCS 3apsisi, 2JIEKTPOMAarHUTHbIE KOJ€OAaHUS W BOJIHBI,
NpSIMOJIMHEHHOE  PaclpOCTpaHEHHE CBETa, OTPaXCHHE, MPEJIOMIICHHUE,
uHTephepeHys, Audpakus U MOJAsApU3allus CBeTa, JMCIEPCUsl CBETa;
dbotoonektpuuecknii  3pdekr, CBEeTOBOE JaBlIE€HHWE, BO3HHUKHOBEHHUE
JMHEWYaToro CIeKTpa aroMa BOJOPOZA, €CTECTBEHHas M HMCKYCCTBEHHas
palnOaKTUBHOCTB;

ITP6 03 BJIaJCHHUEC OCHOBOIIOJAararonmnmMu (I)I/ISI/ILICCKI/IMI/I IIOHATHUAMU U BCIWMYHUHAMU,
XapaKTCPU3yIOIHUMHU @Hanecxne IMPONICCChI (CBSI?;&HHBIMI/I C MEXaHHYCCKHUM
JABHOKCHHEM, B3aUMOACHCTBHUEM TCJI, MCXAaHHWYCCKHMH KOJICOAHMSIMH U




BOJHAMH; AaTOMHO-MOJIEKYJISIDHBIM CTPOCHUEM BEILECTBA, TEIJIOBBIMHU
MporeccamMu; JJICKTPUYCCKUM ¢ MAarHUTHBIM TOJSIMH, DJIEKTPUUCCKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHMSIMH U BOJHAMH, ONTHYECKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa U aTOMHOTO s/Ipa,
PaIOAKTUBHOCTBIO); BJIAJICHHE OCHOBOIMOJATAIOIIMMHU aCTPOHOMUYECKUMHU
MOHSATHUSAMHM, TIO3BOJISIIONUMHU XapaKTEPU30BaTh MPOIECChI, MPOUCXOISIINE
Ha 3Be3/1aX, B 3BE3[IHBIX CUCTEMaxX, B MEXKIaJIaKTUYECKOUN CpeJie; TBUKEHUE
HeOECHBIX TeJl, BOIIONMIO 3Be3/] U BceleHHoil;

I1P6 04

BJIaJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMHU (3aKOH BCEMHPHOIO
tsrorenus, I, II u III 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHSI MEXaHHUYECKOM
SHEPTUM, 3aKOH COXPAHEHUS WMIYJIbCa, MNPUHIUI CYNEPIO3UIUN CHUII,
MIPUHITUAIT PABHOMIPABHOCTH MHEPIIMAIBHBIX CUCTEM OTCYUETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMSI BELIECTBA, Ta30BbIE 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMMKU; 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsijia, 3aKOH
Kynona, 3akon Owma s yvactka 1enu, 3akoH Owma Juisi  MOJTHOU
ANEeKTpUYecKoi 1enu, 3akoH Jxoyns - JleHna, 3aKOH 3JIEKTpPOMAarHUTHOU
WHIYKIUHA, 3aKOH COXPAaHEHHsS DHEPrUH, 3aKOH MPSIMOJHUHEUHOTO
pactpoCTpaHEHHUsT CBETa, 3aKOH OTPaXEHUS CBETa, 3aKOH TPEIOMIICHHS
CBETA; 3aKOH COXPAHEHHUS IHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
COXpaHEHUs DJICKTPUUYCCKOTO 3apsjia, 3aKOH COXPAHCHHUS MAacCOBOTO YHCIIA,
noctysatel  bopa, 3akOH  paJMOAKTUBHOIO  pacrnanga); yBEpPEHHOE
WCIIOIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHaimmu3e (PU3HUYESCKUX
SIBJIEHUM W POLIECCOB;

I1P6 05

YMEHUE YYMUTBIBATH TPaHULbl IPUMEHEHHMs HU3YyYEHHBIX (DU3HYECKUX
MOJEJICH: MaTepHallbHAas TOYKa, WHEpPUMAJIbHAs CUCTEMa OTCYETa,
UJeanbHbIi Tra3; MOJEIU CTPOCHHUS TIa30B, XUAKOCTEH U TBEPABIX TEl,
TOYECYHBIA JJIEKTPUYECKUN 3apsif, SACpHas MOJEIb aroMa, HYKJIOHHAas
MO/IeJIb aTOMHOT'O siipa NMPH peleHNH (Pu3nYecKux 3aj1ad;

I1P6 06

BJIAACHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHHA, HNCIIOJB3YCMBIMHU B
¢u3MKe: TPOBOJUTH TPSAMBIE M KOCBEHHBIE M3MEPEHUs (HU3HUUECKHUX
BEJIMYUH, BBIOUpAs ONTHUMAIBHBIM CHOCOO0 W3MEPEHHS] W HCIOJIb3Ys
W3BECTHBIE METOIbl OIEHKM TMOTPEIIHOCTeH W3MEepeHui, MPOBOAUTH
HCCTIEIOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHUN, OOBICHATH TMONMYYCHHBIE pE3yNbTaThl, HCIOIB3YS
(1)H31/I‘-I€CKI/I€ TCOPHH, 3aKOHLBI W IIOHATUA, WU ACIIATH BBIBOIBI; CO6J'IIO)IaTI>
mpaBmiia 0e30MacHOro TpyJa MpH MPOBEICHHHM HCCIEAOBaHUN B paMKax
y4eOHOT0 SKCIEpPUMEHTa W Y4YEOHO-HMCCIEAOBATEIBCKON ESITEIBHOCTH C
UCIONIb30BaHHEM LU(POBBIX U3MEPHUTENBHBIX YCTPONCTB U 1a00PaTOPHOTO
o0opy1oBaHus; CPOPMUPOBAHHOCTH MPEACTABICHUM O METOJaX MOTYYEHUs
HAyYHBIX aCTPOHOMUYECKUX 3HAHUI;

I1P6 07

c(OpPMUPOBAHHOCTh YMEHHUS pellaTh pacyeTHHIE 3aJaud C SIBHO 3a/JaHHOMI
¢bu3nveckoil MOJenpIo, UCIONb3Ys (pU3HUYecKre 3aKOHBI M IPUHIMIBI, Ha
OCHOBE aHaJIM3a yCJIOBHS 3a7]aul BHIOMPATh (PU3HUECKYIO0 MOJIENb, BBIIEIATh
¢usnyeckue BENIUYMHBI U (QOPMYIbI, HEOOXOIMMBIE IJsI €€ pelleHus,
MIPOBOAUTH pacueThl M OIEHUBATh PEAJbHOCTHh IOJYYEHHOTO 3HaueHUs
¢u3n4ecKoil BENMYMHBI, pellaTh KadyeCTBEHHbIE 33aJa4yH, BbICTpauBas
JIOTUYECKH HENPOTUBOPEUYMBYIO ILEMOYKY PACCYXKIACHUHM C ONOpOMl Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUSI;

I1P6 08

C(bOpMI/IpOBaHHOCTB YMCHUA  TNPUMCHATH IMMOJIYYCHHBIC 3HAHHUA  OJId
OOBSICHEHUS YCIOBUN MPOTEKaHUs (PU3MUECKUX SIBICHUHM B MPUPOAE U JUIS
MNPUHATHA  MOPAKTUYCCKHUX pemeHHﬁ B HOBCG)IHeBHOI;’I KHU3HU  OJId
obecriedeHus: 0€30MaCHOCTH MpPU OOpalleHHH C OBITOBBIMU MpHOOpaMH U
TEXHUYECKHMH yCTPOHCTBAMHU, COXPAHECHHUS 3/I0POBhSI H COOIIOIEHUS] HOPM




SKOJIOTUYECKOTO0  TOBEACHUS B  OKpyXKarouledl cpene; IMOHUMAaHHE
HEOOXOAMMOCTH TPUMEHEHHUS JOCTWKEHUW (GU3MKA W TEXHOJOTHHA IJIs
palMOHAIBLHOTO MPUPOAOIIOJIH30BAHNUS,

ITP6 09 c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMU MO OTHOIICHUIO K (PU3MUECKOU
nH(OpMAIIUY, TIOTy4aeMOW U3 Pa3HBIX MUCTOYHUKOB, YMEHUN HCIOJIB30BaTh
UGPOBBIC TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIHA U
Mpe/CTaBlICHUs] Y4eOHON W HAyYHO-TIOMYJSIpHOW WH(OpMAIMH, pa3BUTHE
YMEHUH KPUTUYECKOTO aHAIM3a MOJTydyaeMOoil HH(GOpMAIIHH;

I1P6 10 OBJIAJICHUE YMEHHUSMHU paboTaTh B TPyINIE C BBHIIOJHEHHUEM pa3IMYHBIX
COIMANIBHBIX ~ pOJICH, IUTAHUPOBaTh pabOTy TPYIIBL, PAMOHAIBHO
pacnpeaciisiTb ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLICHUBATh BKJQJ KaXJOT0O W3 YYaCTHUKOB TPYNIbl B pEIICHHUE
paccMaTpuBaeMoi MpoOJIeMBbl;

I1P6 11 oBnaneHue (CHOpMUPOBAHHOCTH MPEACTABIICHUI) TMpPaBHJIAMH 3aIUCH
¢usnveckux (GHopMyn penbePHO-TOYEYHONH CUCTeMBbI oOo3HaueHmid JI.
Bpaiins (a1 caensiX U c1a00BHASIINUX 00YYAFOITUXCS).

2. CTpyKTYypa ¥ coepkaHue Y4eOHOro nmpeamera.

2.1. O0beM TUCHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoii padoThl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOTO NpeaMeTa 78
B T.Y.
1. OcHOBHOE cOoiep:KAHME 78
BT. 4.
TeopeTudyeckoe oOydeHue 39
MPaKTUYECKHUE 3aHITUS 39
2. IIpodeccuoHabHO OPUEHTHPOBAHHOE CO/IEPKAHME 12
BT. U..
TeopeTndeckoe o0ydyeHue 6
MIPAKTUYECKHE 3aHSITHSI 6
WHIUBUAYATbHBIN TPOEKT (Oa/Hem)™** HET
IIpomMe:xxyTOo4YHasi aTTecTalus (324€T ¢ OLEHKOM)




2.2. TemaTu4eCcKMid IJIAH M CO/IEPKAHUE TUCIUTIIMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yuyeOHOro Mmarepuasa (OCHOBHOE U
npogeccnoHAIbHO-0PUEHTHPOBAHHOE),
J1a0opaTopHbIe M NPAKTHYECKUE 3aHATHS,
NPHUKJIATHONH MOAYJIb (IPH HAJTHYHMH)

Oo0Lem
4acoB

2

w9

Pasznen 1. ®uzuka n METOAbI HAYYHOI'O MMO3HAHUA

Tema 1.1. BBenenue.
dusuka 1 METObI
Hay4YHOTO MMO3HAHUS

OCHOBHOE co/Iep:KaHue

®usuka - Hayka o npupone. Hayunsle MeTozsl
IIO3HAHUA OKpYyXkarouiero mupa. Ponp skcnepuMeHTa u
TEOPUHU B IPOLECCE MMO3HAHUS IPUPOJIBI. DKCIEPUMEHT
B usnke

Tema 1.2.
MoaenupoBanue
(bU3HYECKUX SIBJICHUN U
MIPOIIECCOB.

OcHoBHoOe coep:kaHue

Hayunble runore3pl. Ou3MyYeCKUE 3aKOHBI U TEOPHH.
I'panunel  TpUMEHUMOCTH  (U3MYECKHUX  3aKOHOB.
[Ipunuun coorserctBus. Ponb um Mecto ¢usuku B
(hopMUpOBaHUM COBPEMEHHOW HAYYHOW KapTUHBI MHPA,
B MPAKTUYECKOM JAEATEIBHOCTH JIFOAEH

HpaRaneCKne 3aHATHSA:

[Ipaktuueckass  pabora. [lpuBeaenue  mnpumMepoB
BIIMSTHUSL OTKPBITHIA B (PM3UKE HA IPOTPECC B TEXHUKE H
TEXHOJIOTMH NPOU3BOJICTBA

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHH()e COACPKaAHUC

3HaueHue GU3UKU IPU OCBOCHUH Tpodeccuu

Pa3zgen 2.Mexanuka

20

Tema 2.1. Kuauemaruka

OcHoBHOE CoACpPKaAaHUE

MexaHn4ecKoe JIBIDKCHUE. OTHOCUTENBHOCTh
MexaHudeckoro  naBmkeHmsa.  Cumcrema — oTcuéra.
TpaekTopusi, myTbh, MEepeMEIIEHNUE, CKOPOCTh (CpeIHss
CKOpPOCTh, MTHOBEHHAsi CKOPOCTh) U  YCKOpPEHHE
MaTepuaibHOM TOUKH, MX MPOEKIMH HAa OCH CUCTEMBI
KOOpPJMHAT.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJIUHEHHOE
JIBIKECHHE.

I'padbukn  3aBHCUMOCTH  KOOpIHMHAT,  CKOPOCTH,
YCKOpPEHHS, IMyTH M TIEPEMEIICHHUs] MaTepuaIbHOI
TOYKHU OT BPEMEHHU

CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO TaICHHS
KpuBonuneiinoe npmxenue. PaBHOMepHOE ABMXKEHUE
MATepHAILHON TOYKH II0 OKPYXKHOCTH. YTJIOBast
CKOpOCTb, JHHEHHass ckopocTh. Ilepuon u wacrora.
LlenTpocTpeMHUTETEHOE YCKOPEHHE
TexHuueckue YyCTpPOMCTBA: CIHJIOMETD,
CHapSIOB, IIETTHBIC U PEMEHHBIE Mepeadn

JIBIDKEHUE

IIpakTHYeCcKHE 3aHATHSA:




[Ipaktuyeckne pabotbl. M3MepeHne MrHOBEHHOM
ckopoctH. HMccnenoBaHne — COOTHOIIEHUS — MEXIY
IyTSIMM, TPOWJIEHHBIMU TEJIOM 3a IOCJIEOBATEIbHBIE
paBHBIE IIPOMEXKYTKHA BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUM C HAa4YaJIbHOM CKOpPOCTBbIO, PAaBHOM HYIIIO.
N3y4yeHne nBMKEHMs LIApUKA B BA3KOM JKUAKOCTH.
Nzyuenue JIBYDKEHUS Tena, OpOLICHHOTO
TOPU30HTAIBHO

HpO(l)ecCI/IOHaJI]:HO-OpI/IeHTI/IPOBaHHOG CoIEepKaHuEe

CrnosxeHue nepeMeIieHnii U CI0)KEHNE CKOPOCTEN

Tema 2.2. Jlunamuka

OcHoBHoOe coep:kaHne

[Ipunmun otHocuTenbHOCTH ["anmuiies. [lepBwlii 3akoH
Herorona. lHepuuanbHble CUCTEMBI OTCYETA

Macca tena. Cwia. [IpuHnun cynepno3unyu cui
Bropoit 3akoH HbproToHa 11 MaTepuaJbHOW TOYKH B
unepuuansHoii cucteme orcuéra (MCO). Tpetuit 3akoH
HeroToHa 1711 MaTepuanbHbIX TOUEK

3akoH BceMupHoOro tarorenusa. Cuna Tsoxectu. Ilepas
KOCMHUYECKasi CKOpocThb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS CKOJIbKEHUS
u cuia tpeHus nokos. Koadduuument tpenus. Cuia
COINPOTHUBIICHUS NIPU ABUKEHUM Te€la B XKUAKOCTU WIH
rase

[locTtymarennbHOE M BpamlaTeNbHOE  JIBUIKCHHE
abCoJIIOTHO TBEPJOTO Tena

MOMEHT CHWJIBI OTHOCHUTENIBHO OCH BpaieHus. Ilmedo
cuibl. YcnoBus paBHOBecHs TBEpAoro tena B MCO
TexHu4eckue yCTpOMCTBA: NOJAIIUIIHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB

HpaKTl/l‘-IECKI/Ie 3aHATHUSA:

[IpakTuueckue padboTel. M3yueHune ABMkeHUs OpycKa 1Mo
HaAKJIOHHOH MIOCKOCTH oA I[CI\/JICTBI/IGM HECKOJBbKUX CHII.
UccnenoBanue 3aBUCUMOCTH CUl  YyHOpyrocTu,
BO3HUKAIOMUX B  JaehopMHpyeMON  MpyXKHHE U
PE3UHOBOM 00pasiie, OT BEJIMYUHBI UX Je(popMariuu.
UccnenoBanue ycinoBui paBHOBECUS TBEPAOrO TeIa,
HMMEIOIIET0 OCh BPAILLEHUS

Tema 2.3. 3aK0oHBI
COXPAaHEHHUS B MEXaHHUKE

OcHoBHOE CoAECPKaAHUE

Nmmynse MaTepuatbHON TOYKH, CUCTEMBI
MaTepualbHBIX TOYEK. VMIIylbC CUIBl U W3MEHEHHE
HMITYJIbCa TENa

3akoH coxpaHeHuss ummyinsca B HMCO. PeaktuBHOE
JBUYKEHUE

Pabota cuinbl

MOo1HOCTb CHUIIBI

Kunernueckast sHeprus MarepuaibHON TOYKH. Teopema
0 KUHETUYECKON DHEPIUU

[loTenumanpHas sHeprusi ynpyro aehopMUPOBAHHOMN
npyxunbl. IloreHnmanbHass SHeprus Tena BOJIU3U
TTOBEPXHOCTH 3eMITH




[loTeHunanpHple M HENOTEHIMAIbHbIE CUIbl. CBA3b
pabOThl  HEMOTEHUUAIbHBIX CHI C H3MEHEHHEM
MEXaHMYECKOM  BHEPrMM  CHUCTEMBl  Te€l.  3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHnyeckue ycTpoucTBa: IBHKEHUE PAKET, BOJOMET,
KOIIEp, IPYKUHHBIN IUCTOJET

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

Kunernueckas u NOTCHIHAJIbHAA OSHCPIUH. 3akoH
COXpaHCHUA MEXaHU4YeCKOM OHEPI'UH. HpI/IMeHeHI/IC
3dKOHOB COXpPaHCHHA B HOBCCI[HGBHOﬁ KHU3HHU

Pasnea 3. MoJsekyasipuasi pu3nka 1 TepMOJAMHAMHUKA
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Tema 3.1. OcHOBEI OCHOBHOE co/Iep:KaHue

MOJIEKYJIIPHO-
KUHETUYECKOU

OCHOBHbBIE  IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUU Teopuu. bpoyHosckoe nBmwkenue. Juddysus. Xapakrep
JBUKEHMS U B3aMMOJICHCTBHS YaCTHI] BEILIECTBA
Mopenu cTpoeHusi ra3oB, JKUJIKOCTEH U TBEPIABIX TEN U
OoOBbsICHEHHE CBOWCTB BELIECTBA HAa OCHOBE JTUX
MoJenen

Macca monekyn. KommuectBo BemectBa. IloctosiHHas
ABorazipo

TennoBoe paBHOBecue. Temneparypa u €€ U3MEepEeHHE.
[lIxana remneparyp Llenscus

Mopnens wuneanbHoro Traza. (OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HI€AJIbHOTO ra3a
AOconoTHasE ~ TeMmIeparypa Kak Mepa  CpeaHeu
KMHETUYECKON SHEPruu TEIUIOBOTO JBHUYKEHUS YaCTHUIL
ra3a. [lIkana remneparyp KensBruHa

VYpaBuenne Kianeilipona — MenneneeBa. 3akoH
JanpToHa

I'a3oBBIE 3aKOHBI, M30IPOLECCH B HACAIBHOM TIa3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
nu3oxopa, u3obapa

TexHuyeckue ycTpoicTBa: TEpMOMETP, OapoOMeETp

IIpakTHYeCcKHE 3aHATHSA:

[IpakTuueckue padotsl. M3mepeHue macchl BO3ayXa B
KJIaCCHOM KOoMHare. MccieqoBanue 3aBUCUMOCTH MEXAY
IapaMeTpamMy COCTOSHHS Pa3pesKEHHOIO rasa

HpO(l)eCCI/IOHa.]'lI)HO-Opl/leHTI/IPOBaHHOB COoIEPKaAaHUEC

ypaBHeHI/Ie COCTOAHHUA UACAJIBHOT'O I'a3a. I/I30Hpoueccm.
I"a30BBIC 3aKOHBI U UX IMPUMCHCHHUEC

Tema 3.2 OcHOBBI OcHoBHOE coaepkaHne
TEPMOINHAMUKHI Tepmoaunamuueckass cucreMa. BHyTpeHHss sHeprus

TEPMOAMHAMHYECKOH  CHCTEMBI M  CIOCOOBI €€
U3MEHEHUs

KonunuectBo Temnorsl U pabota. BHyTpeHHSs sHeprus
OJIHOATOMHOT0 UEAJILHOIO ra3a

Buasl Tennonepenaun: TENMIONPOBOAHOCTh, KOHBEKIIHS,
H3JIy4YEHHUE. TennoéMkocThb Tela. VY nenpHas
TEIJIOEMKOCTh BelecTBa. Pacuér konndecTBa TEIUIOTHI
IIpU TEIUIoNepeaayde




IlepBbIil 3aK0H TepMoauHaMUKU. [IpumeHeHue nepBoro
3aKOHA TEPMOJIMHAMUKHU K H3ompoueccam. ['papudeckas
MHTepHpeTanus padoThl rasa.

TennoBsle MamuHbl. [IpuHIUIBL JEHCTBUS TEIJIOBBIX
MamuH, IlpeoOpa3oBanus dHEpruM B  TEIJIOBBIX
MalIfHaXx.

Koaddunment mnonesnoro nericteus (nmamee - KIIJI)
teruioBoi MamuHbl. [{uki Kapuo u ero KII/]

Bropoii 3akoH  TepmomuHamukd. HeoOGpatuMocTh
MIPOLIECCOB B npupoze. TernoBbie — JBUTATEIH.
DKosornyeckre npooIeMbl TEIIO3HEPTETUKH
Texnuyeckue ycTpoilcTBa: JBUTAaTeIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJIUJIbHUK, KOHJIUIIMOHED

IlpakTHyeckue 3aHATHS:

[IpakTuueckue padotsl. 3Mepenue yaenpHoM
TEILUIOEMKOCTH.

HpO(l)CCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOG CoIEpKaHuEC

PaGora u Ttemnmora kak Qopmbl Tepenaud SHEPTHUU.
TemoeMKkocTh. YpaBHEHHE TEIIOBOTO OajaHca

Tema 3.3. Arperarssie
COCTOSIHUS BEIIECTBA.
®Da30BbIC IEPEXO/IBI

OcHOBHOE co/Iep:KaHue

[TapooOpa3zoBanue u koHjeHcauus. Vcnmapenue wu
KUIIEHUE

VYnenpHas Termora napooOpa3oBaHHs. 3aBUCHMOCTb
TeMIIepaTypbl KUIIEHUS OT 1aBJICHUs

AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh BO3yXa.
Haceimennsii nap

Tsépnoe teno. Kpucrammmueckue u amopdHbie Terna.
AHnzorponus CBOWCTB KpPHUCTaJJIOB. Kunkue
KpHUCTAJLJIBL.

CoBpeMeHHbIe MaTepHalbl

[InaBneHne u KpucTauM3alMs. YAeiabHas TeIoTa
riaBneHus. CyOaumanus

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoWcTBa: TMHIPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TMOJIyYEHHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCI€ HAHOMAaTepHAOB U
HAaHOTEXHOJIOTUH.

IIpakTHYeCcKHE 3aHATHSA:

[Ipaktuueckne  paborel. M3mepeHune  BIAXKHOCTH
BO3/IyXa.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHUE

[IpakTueckoe NpPUMEHEHHE B IOBCEAHEBHOW KHU3HU
(hbU3MYECKUX 3HAHWW O CBOWCTBAaX Ta30B, JKUIKOCTEH U
TBEPABIX TEN

Pa3znea 4. diiekTpogMHAMHKA
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Tema 4.1 DnexTpocraTuka

OcHoBHOE coaepkaHne

DNeKTpu3anus Tel. JJEKTpUYecKuid 3apsan. JBa Buma
AIEKTPUUYECKUX 3aPsI0B

[IpoBOIHMKH, AUDIIEKTPUKHU U MOTYIPOBOIHUKH

3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
B3aumopeiictue 3apsnoB. 3akoH Kymnona
Dnekrpuyeckoe noje. Hanpsyk€HHOCTh 3JEKTPUYECKOTO




nosst. [IpuHnyn cynepnosuuuu. JIMHUKY HaNPsKEHHOCTH
ANEKTPUYECKOTO TTOJIS

Pabora cun anekrpocraruyeckoro noss. [lorenmnman.
PasnocTe noreHnuanos

[IpoBOAHMKY U TUANEKTPUKH B TIOCTOSHHOM
INEKTPUYECKOM oJe. JusnexTpudeckas
MPOHUIIAEMOCTh.  JJNEKTPoéMKOCTh.  Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHICHCATOpa. OHEPrus
3apsHKEHHOI0 KOHJAEHCaTopa

TexHnyeckue ycTpoNCTBa: 3JIEKTPOCKOIL, DIIEKTPOMETD,
ANEKTPOCTaTUYECKAs 3aluTa, 3a3eMJICHUE
JIEKTPOIIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP

IlpakTHyeckue 3aHATHS:

[Ipaktuyeckne paboTel. M3MmepeHue 3IEKTPOEMKOCTH
KOHJIEHCATopa

HpO(l)CCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOG COACPKAHUC

[IpOBOHUKH M JUAJIEKTPUKH B 3JIEKTPOCTATUYECKOM
nosie. [lomspuzauus  nusnextpuxoB. Ilpumenenue
KOH/IEHCAaTOpOB

Tewma 4.2. IlocTossHHBIN
3IIEKTPUYECKUHN TOK. TOKM
B Pa3JIMYHBIX CpEax

OcHoBHOE€ CoACpPKaHUE

VYcioBus CyLIECTBOBAHUS IIOCTOSHHOTO 3JIEKTPUYECKOTO
toka. Ucrounnku Toka. Cuiia Toka. [1oCTOSSHHBINA TOK
Hanpsixenue. 3akon Oma a1 yyacTka nenu

DnexTpuyeckoe COINPOTUBIICHUE. VYnenbHoe
COTPOTHUBIICHUE BEIIECTBA
[locnenoBarensHOE, napajuieIbHOE, CMEIIIaHHOE

CO€ZIMHEHUE MTPOBOIHUKOB
Pabota snexkTpuueckoro Toka. 3akon [xoyns — Jlenna
MOUIHOCTB 3EKTPHUUECKOTO TOKa

OnektpoaBmxkymas cuwia (nainee - 9JIC) u BHyTpeHHee
COMPOTUBIIEHWE HWCTOYHUKAa ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpuueckor 1enu. KopoTkoe
3aMbIKaHUe

DJEeKTPOHHAs TIPOBOAUMOCTD TBEPIBIX METAIUIOB.

3aBUCUMOCTh COIIPOTHUBIICHUS METAJIJIOB oT
TEMIEPaTypHI.

CBepxnpoBOIUMOCTb

Onektpuueckud  Tok B Bakyyme.  CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

[TonynpoBogauku. CoOcTBeHHass W MpUMECHas

IIPOBOAMMOCTb  MOJYNPOBOAHUKOB. CBoiicTBa  p-n
niepexoja. [lomynpoBoHUKOBBIE TPHOOPHI
ONeKTpUUECKUI TOK B JNEKTPOJINTAX.
DIIEKTPOIMTUYECKAS] TUCCOIMALIMS. DIIEKTPOIIN3
OnexTpuueckuid Tok B razax CaMoCTOSTENbHbIN

Y HECaMOCTOSITENIbHBIN pa3psa. Pa3znmuunblie THIIBI
CaMOCTOSITENLHOTO pa3psaaa. Monnus. [lnazma
TexHu4eckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, HMCTOYHUKHM TOKa, dJJIEKTPOHArpEeBaTEJIbHbBIE
puoOopHI, AJIEKTPOOCBETUTENbHbBIE npudopslI,
TEPMOMETP




CONPOTUBIICHUS, BAaKyyMHBIH OHMOJ, TEPMHUCTOPBI U

(boTOpE3UCTOPHI, MTOJIYITPOBOTHUKOBBIN Jon,
rajlbBaHUKa
IlpakTHyeckue 3aHATHS:
[Ipaktnyeckne  paboTel.  M3ydyeHue  cMemaHHOTO 4
coequHenus: pesuctopoB. M3mepenne DJIC ucTouHnka
TOKA M €r0 BHYTPEHHEro conpoTuBieHus. Habmonenue
3JEKTPOJIN3a
IIpo¢eccnoHa/ILHO-OPHEHTHUPOBAHHOE COAECPKAHUE
3akon Oma Ui yyacTka Lend. 3aBHCHUMOCTb 2
3JEKTPUYECKOTO  CONPOTUBJIEHUS MPOBOJHUKOB  OT
TEeMIIepaTyphbl. Coenunenune HCTOYHUKOB
ANEKTPUYECKOM SHEPruu B OaTapero.
Tema 4.3. MaruutHoe OcHoBHoOe coep:kaHue
roJje. [TocrossuHbie MarHuThl. B3anmoneicTBUE MOCTOSIHHBIX 2
OneKTpOMarHuTHas MarHuToB. MarnutHoe mone. BekTtop MarHuTHoOM
MHIYKIUS WHIYKIWH. [TpuHnmn CyIEPIIO3ULIUY. JInann
MarHuTHon wuHAyKuuu. KapTuHa J5MHHNA MarHuTHON
WHIyKLHH 011 TOCTOSIHHBIX MAarHUTOB
MarnuTtHO€e 110JI€ IPOBOJAHMKA ¢ TOKOM. KapTuHa inHMiA
MoJIsl JIMHHOTO MPSMOIO IPOBOJHUMKA U 3aMKHYTOIO
KOJIBIIEBOTO IPOBOJHMKA, KaTyHIKH CTOKOM. OIbIT
Opcrena.
B3anmoneiicTBre NpoOBOJIHUKOB C TOKOM
Cuiia AMniepa, €€ MOJlyJib U HallpaBJICHHUE
Cuna Jlopenia, e€ Moaynb U HampaBieHue. JIBuxeHue
3apsKEHHOW YacTUIbl B OJTHOPOJIHOM MAarHUTHOM IIOJIE.
Pabota cunsl Jlopeniia
SIBneHME ANEKTPOMarHUTHOM MHIYKIIH
[ToTok BekTOpa MArHUTHOW MHAYKIIHUH -
O/IC uHayKuuu. 3aKOH 3JEKTPOMAarHUTHOM HMHAYKIMH
®dapages.
BuxpeBoe oanekrpuueckoe none OJC wuHIyKnuum B
IIPOBOJTHUKE, JBAKYILIEMCSI IIOCTYIIATEIILHO B
OJIHOPOJTHOM MarHUTHOM I10J1€
[IpaBuio Jlenna
NHAYKTUBHOCTS. SIBneHue camounaykuun JJ1C
CaMOUHIYKIIUU
OHeprus MarHUTHOTO TOJIS KaTYIIKHA ¢ TOKOM
DNEeKTPOMarHuTHOE T0JIe
TexHuyeckue  yCTpONCTBA: IIOCTOSHHBIE MAarHUTHI,
JJEKTPOMArHUTHI,  JJIEKTPOJABUTaTENb,  YCKOPUTEIHN
JIEMEHTAPHbBIX YaCTHIl, UHAYKIIMOHHAS IIEYb
IIpakTHYecKHe 3aHATHSA:
[IpakTuueckue paboTel. M3yueHHME MarHUTHOTO MO 1
KaTyluku ¢  TokoM. MccnenoBanue — NEHCTBHS
IIOCTOSIHHOTO ~ MAarHWTa Ha pPaMKy C  TOKOM.
HccnenoBanue siBIE€HUS 2JIEKTPOMArHUTHOW MHIAYKIIMH
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHUE
MarHuTHBIE CBOMCTBA BEILIECTBA. 1
Paspnen S. KoJsieOanus U BOJIHBI 12

Tema 5.1. Mexanunueckue \ OcHoBHOE coaep:kaHne




nu BHGKTpOMaI‘HI/ITHBIe
KoJIeOaHus

KonebarenpHas cuctema. CBOOOAHBIE KONEOAHMUS.
lapmonnueckne  konmebanus.  Ilepmon, — yactora,
amMIunTyaa u ¢gasa KkonebaHui

[IpyxuHHBI MassTHUK. MaTeMaTHYeCKU MasTHUK
YpaBHeHue rapMOHUYECKUX KOJIeOaHUil.
Kunematnyeckoe ¥ JUHAMHYECKOE OIHCaHue
KOJICOATEeIbHOTO JIBHXKCHHUSL.

[IpeBpamienue SHEPruu npu rapMOHHYECKUX
KoJieOanusax. CBs3b aMIUTUTYAbl KOJIEOAHUN HCXOAHOMU
BEJIMYMHBI C aMIUIUTyJaMU KoJeOaHUW ee CKOPOCTH U

YCKOPEHHUSI.
KomnebaTenpHbIii KOHTYD. CBoOoaHbIC
JNIEKTPOMArHUTHBIE  KOJICOaHWSI B HJCATLHOM
Kosie0aTeIbHOM KOHTYDE. Amnarnorus MEXTY

MEXaHUYECKUMH H JIEKTPOMArHUTHBIMH KOJIEOaHHSIMH.
®opmyina TomcoHna

3aKkOH  COXpaHEHMsI  DHEpPrud B HJCAIBHOM
KoJieOaTeIbHOM KOHTYpE

BriHyxieHHbIe MexaHUYecKHe KosebaHus. Pe3oHaHc.
Pe3onancnas KpHUBasi. BoinyxeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.

[lepemennsblit Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN TOK.
MOIHOCTh NEPEMEHHOIO0 TOKAa. AMIUIMTYAHOE U
JeICTBYOIEeE 3HAUEHNUE CUIIBI TOKA U HAIIPSKEHUS
Tpancdopmarop. IIpoussonctso, nepejada  u
noTpebeHne IEKTPUIECKON IHEPTUU. DKOJIOTUUECKUE
PUCKHM @IpU IPOU3BOACTBE DJIEKTPUUECKOH DHEPIHUH.
Kynerypa ~ ucnosb3oBaHus ANIEKTPOIHEPTUU B
[IOBCEIHEBHOM KU3HU

TexHnuyeckue ycrpoiictpa: celicMorpad, 3eKTpUUECKH
3BOHOK, JINHUU DJIEKTpoIiepeiay

IIpakTHYeCcKHE 3aHATHSA:

[IpakTuueckue pabotel. MccnenoBanue 3aBHCHUMOCTH
nepuosia Majiblx KojieOaHuM Tpy3a HAa HUTU OT JJIMHBI
HUTHU U Maccel Tpy3a. MccienqoBanne nepeMeHHoro Toka
B LeNM U3  IOCIEAOBATEIIBHO  COEIUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

Tema 5.2. MexaHnuyeckue
Y BJIEKTPOMArHUTHBIE

OcHoBHOe coaep:kanne




BOJIHBI

MexaHudyeckue BOJIHBI, YCJOBHUSI PaCIpPOCTPAHECHHUS.
[Tepuon.

CkopocTh  pacrnpocTpaHeHMsT W JUIMHA  BOJIHBIL.
[Tonepeunble ¥ MPOIOJIbHBIE BOJIHBI

WuTepdepennys u audpaxuss MEXaHHIECKUX BOJIH
3Byk. CkopocTh 3ByKa. I'poMKOCTh 3ByKa. BbicoTa ToHa.
TemOp 3ByKa

DNEeKTPOMarHUTHBIE  BOJHBL.  YCIOBUS — H3JIy4YECHHUS
JJNEKTPOMAarHUTHBIX BOJH. B3auMHas  opueHTanus
BekTopoB E, B M v B 3JIEKTpOMAarHUTHON BOJIHE B

BaKyyMe.
CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KE€HHE,
IIPEJIOMIICHUE, noJsipu3anus, Tudpakuus,

natepdepennysa. CKOpOCTh AMEKTPOMArHUTHBIX BOJH
[[Ixanma  APIEKTPOMArHUTHBIX  BOJH. IIpuMeHeHue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHOMIIB paguOCBA3U U TENIEBUACHUS. Pagronokanus.
DIEeKTPOMArHUTHOE 3arpsi3sHEHUE OKPYIKAIOIIEH CPEeIbl
Texunueckue YCTpOMCTBA: MY3bIKAJIbHbIE
WHCTPYMEHTBI,  yJbTpPa3ByKOBas  JMAarHOCTUKa B
TeXHUKE MW MEAWIMHE, paaap, PpaauoNnpUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedon, CBY-neup

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOG CoAEpKaHuEC

[Monyuenwue, nepenayda u pacnpezesneHue
AIIEKTPOIHEPT L.

Tema 5.3. Omrruka

OcHoBHOE CoACpPKaHuE

[IpssMOnMHENHOE PACIIPOCTPAHEHHUE CBETA B OJHOPOIHO
cpene. JIyu cera

Otpaxenune cBeTa. 3aKOHbl  OTPaXXEHHS  CBETA.
[TocTpoenue n3o0pakeHUi B IIIOCKOM 3€pKajie
IIpenomiieHne cBera. 3aKOHBI TNPEJIOMIIEHUS CBETa.
AOCOTIOTHBIN MMOKa3aTeb MPEJIOMICHUS

ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN yron
IIOJTHOTO BHYTPEHHETO OTPAKEHUS

Hucnepcusi cera. CloXHBIM cocTraB 0ejoro caera.
et

CoOuparolye U pacceuBarove JUH3bl. TOHKas JIMH3A,
@OKyCHOE pacCTOSTHHE M ONTHYECKass CHjla TOHKOU
muH3bl. TlocTpoeHne m3oOpakeHHil B coOupamomux u
paccenBaronMx JiMH3aXx. QPopMyna TOHKON JIMH3BIL.
YBenuuenue, 1aBacMoe JIMH30U

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH
Wntepdepennuss  cBera. KorepeHTHble HCTOYHHKH.
VYcenosus KOT€pEHTHBIX HCTOYHHMKOB HAOIIOACHUS
MakCUMYMOB M MHHHUMYMOB B HHTep(hepeHIMOHHON
KapTUHE OT JBYX CHUH(]a3HBIX

Hudpaxius cera. udpaxinuonnas pemérka. Y cioBue
HaONIO/IeHNsl TJIaBHBIX MAaKCUMyMOB TpU TaJeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PPAKIHMOHHYIO
peLETKY

[Tonsipusanus cBera




TexHuueckue ycTpoWCTBa: OYKH, JymHa, (oroarmapar
IIPOCKIIMOHHBIA  anmapar, MHMKPOCKOI,  TEJIECKOII,
BOJIOKOHHAsl ~ ONTHKA, JUQPAKIMOHHAA  peméTKa,
HOJIAPOU L

HpaKTI/I‘IGCKI/Ie 3aHATHSA:

[Ipaktnueckue  paboTel. M3mepenwe  mokasarens
MPEJIOMJIICHUS.

HccnenoBanue CBOWCTB HM300paK€HWH B JIMH3aX.
HaburoieHue aucnepcuu cBera

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

3aKOHBI OIITHKHU B HpO(l)eCCI/IOHaJII)HOI;'I JCATCIIBHOCTH.

Pasznen 6. DJ1eMeHThI cnenuaJbHOM TCOPUHA OTHOCUTECJIBHOCTH

G| —

Tema 6.1. DaeMeHTHI
CICIHAIEHON TeopHuu
OTHOCUTEJILHOCTHU

OcHOBHOe€ coJepKaHue

I'paHuubl IIPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
[TocTynatel TeOpUM OTHOCUTEILHOCTU: HMHBAPHUAHTHOCTD
MOAYJii CKOPOCTHM CBE€Ta B BaKyyme, MPUHIIMII
OTHOCHUTEIBHOCTH DUHINTEHHA

OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.  3aMelJIeHUE
BPEMEHU U COKpAIIICHUE JTUHBI

DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b Macchl C JHEpPrHei W UMIYJILCOM CBOOOTHOM
YaCTHUIIbl. DHEPTHUs NMOKOsI CBOOOTHON YaCTHIIBI

IlpakTH4yecKkue 3aHATHS:

DJIEMEHTHI PENIITUBUCTCKON JUHAMUKU

Paznea 7. KBantoBas pusuka

=1\

Tema 7.1. DaeMeHTBI
KBAHTOBOU OIITUKU

OcHoBHOE€ CoJI€piKaHue

®oronsl. Popmyna Ilnanka cBs3u ’HEpruu (HoTOHA C
€ro 4yacToTOH. DHeprus 1 UMIyJIbC (HOTOHA

OtkpsiTue u uccnenopanue ¢orordpdexra. Onpitel Al
CroneroBa. 3akoHs! (oTordpdexTa

VYpaBHenue OiHiuTeitHa 11 hotorddexra. «KpacHas
rpanuna» Gorodddexra

Hasnenue ceera. OnwiTel [1.H. JIeOenena

XHUMHUYECKOE JIEHCTBHUE CBETA

Texuuueckue ycrpoiicTBa: (HOTO3IEMEHT, POTOIATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO]]

Tema 7.2. Ctpoenue
aToMa

OcHoBHOE CoAECPKaAHUE

Mopnens atoma Tomcona. Omeitel Pezepdopma 1o
HCCIEA0BAHUIO CTpOeHHs aroma. [limaHerapHas Monenb
aToma

[Toctynarer bopa. M3nydenue u mornomeHnue GOTOHOB
IIpU IIEPEXOAE aToMa C OJHOIO YpPOBHsS DHEPIUM Ha
npyroii. Bunel crnexktpoB. CnekTp ypoBHEH 3SHEpruu
aToma BOJOpOJa

BosHoBeie cBoiicTBa uactuu, Bomnel ge bpois.
KopmyckymnsipHo-BoniHoBOM ~ nyamusm.  Jludpakuus
3JIEKTPOHOB Ha KpUCTAIIIAX

CrnoHTaHHOE U BBIHYXKJIEHHOE HM3JyueHHe. Y CTPOUCTBO
Y IpUHLKI paboTHI Jiazepa

TexHU4eCKHe YCTPOMCTBA: CHEKTPAJIbHBIA — aHaIU3




(cekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTEP

IlpakTHyeckue 3aHATHS:

[Ipaktuyeckne paboTsl. HaOnromenue nmHeiyaToro
CIIEKTpa

Tewma 7.3. ATomMHOE s1pO

OcHOBHOe coep:kaHne

MeTtoapl HaOMIOACHUS M PETUCTPALUU 3JIEMEHTApPHBIX
YaCTHIL

OtkpoiTHe paguoaktuBHOCTH. OmbITEl  Pesepdopna mo
ONPE/CICHUIO COCTaBa pPAJMOAKTUBHOIO U3IYUYECHHUS.
CgoiictBa anbda-, O6era-, ramMma-u3IydeHus. BiusHue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

OtkpeiTHE TIPOTOHA W HeWTpoHa, HykioHHas Mojenb
anpa ['eiizen0epra — MBanenko. 3apsan sapa. MaccoBoe
yucno sapa. M3otormnsl

Anbda-pacnan, DIEKTpOHHBIH M TO3UTPOHHBIA OeTa-
pacnaz.

INamma-uznyuenue. 3aKkoH paJJuOaKTUBHOIO paciaja
OHeprusi CBA3M HYKJIOHOB B sJpe. SnepHble CUIIbL
JledexT macchl sapa

SAnepuble peakuuu. JleneHue u cUHTE3 saAep

Anepusiit peaktop. Tepmosinepusbiit cuntes [Ipodiemsr u
MEPCIEKTUBBI AJIEPHOM SHEPIeTUKU. DKOJIOTHUECKUE
ACIEKTHI SAEPHOU SHEPTETUKHU

OneMeHTapHble 4acTtullbl. OTKpbITHE MIO3UTPOHA.
OyHIaMEHTAIbHBIE  B3aUMOJCUCTBUS  TeXHHUYECKUE
YCTPOMCTBA: JO3UMETp, Kamepa BuibcoHa, saepHBbI
peakTop, aroMHas 6omba

HpaKTl/l‘-IECKI/Ie 3aHATHUSA:

IIpaktuyeckue pabotel. MccienoBanue TPEeKOB YaCTHIL
(o roToBbIM (oTorpadusm)

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

SnepHast SOHepreTuka

Pa3nes 8. DiieMeHTHI acTPOQU3UKH

[FSREE

Tema 8.1. DnemeHTbI
acTpou3uKH

OcHoBHOE CoICpPKaAaHUE

Bun 3B&muoro Heba. CosBe3aus, spkue 3BE3JBI,
[JIAHETBI, UX BUAMMOE JIBUKEHHE

Conneuynas cuctema. IlmaHeTsl 3eMHOW TpyMIHL
[lnaHeTbl TUTAHTBI W WX CIYTHUKH, KapJIMKOBHIC
m1aHeTsl. Manblie Teiaa. COJTHEUHOW CHCTEMBI

Comnne, d¢otochepa wu armochepa. ComHeuHas
AKTUBHOCTh

Hcrounuk sHeprun CoslHIA U 3BE3L.

3BE3ABI, WX OCHOBHBIE XapaKTEPHUCTUKH: Macca,
CBETHUMOCTD, PAJIUyC, TEMIIEPATypa, NX B3aHMOCBS3hb
JlnarpaMma «CHeKTpalbHBIA KJIacC CBETHMOCTH. 3BE3/IbI
TJIaBHOM IIOCIIEA0BATEIIFHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY JUIS 3BE3]T IIIaBHOM IOCIIEI0BATEIbHOCTH
BuyTtpenunee CTPOEHHE 3BE3I. CoBpeMeHHbIE
MIpeICTaBICHUS

0 MPOUCXOXKIEHUH 1 dBONIOIMK CoJTHIA U 3BE3T. DTaIbl
JKU3HHU 3BE3]I.




Mneunsiii Ilyte — Hama [Danaktuka. CroupanbHas
CTpyKTypa ['amakTuku, pacnpezneneHue 3BE3[, rasa H
nbuy. [lonoxenue

n pewkeHne ConxHua B lamaktuke. [lnockas wu
cepuueckas moICUCTEMbI [ amakTHKH.

Tuns! ranaxktuk. Paguoranaktuku m kBasapbl. UE€pHble
JBIPBI B IIpAaxX TajJakTHUK

Bcenennas. Pacimpenue Beenennoii. 3akon Xa60:a.
PazGeranme ramaktuk. Bospact u pagmyc Bcenennoid,
TEOpus

bonpmoro B3psiBa. Mogens «ropsdyeil BceneHHON».
PenukroBoe nzimyuenue

MacmrabHast cTpykTypa Bceenennoit. MeraranakTuka.
Heperniennble npo0aeMbl aCTPOHOMUU

IIpome:xkyTounas arrecranus (IuddepeHunpoBaHHblii 3a4eT)

Bcero: 78

3. YcioBusi peajiu3zanuu NporpaMmMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. TpeGoBanusi K MHHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHn 1o

Peanu3zanus mporpaMMbl OCYIIECTBISIETCS B yueOHOM KaOuHeTe (PU3UKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- paboune MecTa Mo KOJUYECTBY 00YUarOIINXCs;

- pabodee MeCTO IpenoiaBaTers;

- HarisAgHble TMOCOOMS (KOMIUIEKTHl YYEOHBIX TaOJIMI], CTEHJIOB, CXEM,
TJIAKAaTOB, IOPTPETOB BBIJAOIINXCS YUCHBIX B SI3bIKO3HAHUSI H JIP.);

- TJAKTHYECKUE MaTepUalibl (3a1aHusl JIs1 KOHTPOJBHBIX padoT, 1T pa3HBIX
BUJIOB OLICHOYHBIX CPEJICTB, SK3aMeHa U Jp.);

- TEXHUYECKHE CcpeAcTBa oOO0ydeHHsl (NMEePCOHAbHBIA KOMIBIOTEP C
JUIEH3UOHHBIM TPOTPAMMHBIM 00€CTIEUeHUEM; MYJIbTUMEIUINHBIN MPOEKTOP;
WHTEPAKTUBHAS IOCKA, BBIXO/] B JIOKAIBHYIO CETh);

- 327161 (OMOMMOTEKA, YUTATILHBIHN 3471 C BBIXOJIOM B ceTh IHTEpHET).

3.2. UudopMmanmonHoe odecnevyeHue o0yueHust

3.2.1. Pexomenayemas gureparypa
OcCHOBHbBIE HCTOYHHKH:

1. HmutpueBa, B.®. ®Ousuka. TexHonorndeckuit npoduib : yued. ajs
CTYJIEHTOB yupexaeHuil cpen. mpod. oopazoBanus : B 2 4. Y. 1 / B.®. JImutpuena.
— M. : O6pazoBaTelbHO-U3aTEIbCKUN HEHTp «Akamemus», 2024, — 320 ¢. —

ISBN 978-5-0054-1809-8 —Tekct : amekrponHsrd. URL: https://academia-
moscow.ru/catalogue/5397/705810/ (mata obpamenus: 13.04.2025).

2. Hmutpuesa, B.®. ®usuka. Texnonornueckuit mpoduis : yued. s
CTYJIEHTOB yUpexAeHHI cpen. mpod. oopa3oanus : B 2 4. Y. 2 / B.®. /Imutpuesa.

— 4-e¢ m3xa., ctep. — M. : OOpa3oBaTeNbHO-U3AATEILCKUN IIEHTP «AKaJIeMUs»,
2025. — 256 ¢. — ISBN 978-5-0054-3172-1 —TekcT : anektponnbiid. — URL:



https://academia-moscow.ru/catalogue/5397/705810/
https://academia-moscow.ru/catalogue/5397/705810/

https://academia-moscow.ru/catalogue/5397/978442/ (mara oOpalleHus:
13.04.2025).

3. JHmwurpuena, B. ®. dusuka. Texnonornueckuir npoduib. COOpHUK
3a7a4 : yued. mocoOue /Uit CTYACHTOB YUpexaAeHu cpea. mpod. odpazoBanus / B.
®. ImutpueBa. — 4-¢ uza., ctep. — M. : OOpa3oBaTENbHO-U3IATETLCKUIN IIEHTP
«Axkamemus», 2025. — 256 c¢. — ISBN 978-5-0054-3235-3 — TexkcT
sanexktpoHHbiii. URL: https://academia-moscow.ru/catalogue/5397/978445/ (nara
obpamenus: 13.04.2025).

4. [TypeimeBa, H.C. ®uszuka: 06a30Bblii ypOBEHb: MPAKTUKYM IO
pelieHuIo 3a1a4: yyeoHoe mocodue, pa3pabOoTaHHOE B KOMIUIEKTE C Y4EOHUKOM,
y4eOHUKOM JI71s1 00pa30BaTeIbHBIX OpraHU3allfil, peaanu3yolux 00pa3oBaTeIbHbIC
nporpamMmel  cpefHero npodeccuoHanbHoro oopazoanusi/  H.C.Ilypsimesa,
H.E.Baxeesckas, JI.A HcaeB. u apyrue- 1-e¢ uzmanue.-AKIMOHEPHOE OOIIECTBO
"N3narensctBo "lIpocBemenne"2023.-208 c.- ISBN 978-5-09-107597-7. —
Texct : anextponHbIi// OOpa3zoBaTenbHas miatdopma IIpocBemenue [caiiT]. —
URL: https://prosv.ru/product (gata obpamenus: 04.04.2025).

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. BacunbeB, A. A. ®wusmka: yueOHOe 1OcOOME I CPEIHEro
po(dECCHOHAIBHOTO obpazoBanus / A. A. Bacumnes, B. E. ®enopos,
JI. . XpamoB. — 2-¢ wu3a., uchp. u jporn. — Mocksa : M3garensctBo FOpaiir,

2024. — 211 c.— (IIpodeccuonanbHoe obpazoBanue). — [SBN 978-5-534-
05702-7. — Texkct : anekTpoHHbIH // O6pazoBaTenbHas wiargopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/538886 (nara obpamenus: 04.04.2025).

2. Kanamaukos, H. I1. ®u3uka : y4eOHUK ¥ MPAKTUKYM ISl CPEIHETO
npodeccuonanbHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢
u3n., nepepad. m gon. — Mocksa : M3garensctBo IOpaiit, 2024. — 496 ¢. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-16205-9. — Tekcer
anexkTpoHHbt  //  OOpa3zoBarenbHass  minatgopma  Opaitit  [caift]. —
URL: https://urait.ru/bcode/542247 (nata obpamenus: 04.04.2025).

3. ®duzuka : 10-if k1acc : 6a30BbId ypoBeHb : yueOHuk / I'. 5. Mskuies,
M. A. Ilerpoa, C. B. CrenanoB [u ap.]. — 4-e u3a., crep. — Mocksa :
[IpocBemenne, 2022. — 399 c. — ISBN 978-5-09-087863-0. — Tekcr :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/334688 (mata oOpamenus: 28.03.2025). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIEH.
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ypoBaH : yueOHuk / I'. S. Msakumes, b. b. byxosues, B. M. Yapyrun ; non
penakiuert H. A. ITapdentseBoit. — 11-e u3z., crep. — Mocksa : [IpocBemnienue,

2023. — 432 ¢. — ISBN 978-5-09-103620-6. — Texct : snekTpoHHbIi // JIaHb :
AEKTpOHHO-OnbOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/335054
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHHs 00111e00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTposib U OlleHKa pacKpbIBAIOTCS uYepe3 AUCIUIUIMHAPHBIE PE3YJIbTaThl,
YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE CTYJEHTAMU yMEHUS, HaIlpaBJCHHbIC HA
dbopmupoBanue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

Ilnanupyembie Pazngen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yJbTaTbl OCBOEHMS

AUCHHUIJIMHBI

MP 01 P1, Temsr 1.1,1.2 VYcrHblil onpoc

MP 04 [IpakTrueckue paboThI

MP 06 TectupoBanue

MP 09

I1P6 01

I1P6 02

I1P6 03

I1P6 06

MP 02 P2, Temsr 2.1,2.2,2.3 ®poHTaTBHBIN OITPOC

MP 03 TectupoBanue

MP 04 Keiic — 3amanus

MP 05 Ddusnueckuii TUKTAHT

MP 07 [IpoexTbr

MP 08 [IpakTudeckue paboThI (penieHue
MP 09 Ka4eCTBEHHBIX, pPacCUETHBIX,
PG 02 npogeccuoHaIbHO

OpPUEHTUPOBAHHBIX 33/a4)

I1P6 03 .
BrinonHeHue TeCTOBBIX 3aJaHU

I1P6 06 BrinonHenne KOHTPOIBHBIX

I1P6 03 3aJaHuN

I1P6 09 Brinonnenue uToroBoro Tecta

MP 03 P 3, Temsr 3.1,3.2 @poHTATBHBINA OIIPOC

MP 05 TectupoBanue

MP 07 Ketic — 3amanug

MP 08 DuU3NYECKUN JUKTAHT

IIP6 01 [IpoexTbr

[IPG 02 [IpakTudeckue paboThl (pereHne

IP6 03 KaueCTBEHHBIX, pacUeTHBIX,

IIP6 06 po¢eCCHOHAIBHO

I1P6 09 OPUEHTUPOBAHHBIX 3a/a4)

O1eHKa TECTOBEIX 3aJJaHUI
Brimonnenue nToroBoro Tecra

MP 03 P4, Temr1 4.1,4.2,4.3 @poHTATBHBIN OITPOC
MP 04 TectupoBanue



https://urait.ru/
http://elibrary.ru/defaultx.asp
https://e.lanbook.com/books/44375

MP 05

Keiic — 3amanus

MP 07 dusnueckuii TUKTAHT

MP 08 [IpoekTsl

I1P6 02 [IpakTuyeckue paboTsl (peuieHue

IIP6 03 KaYeCTBEHHBIX, pacyeTHBIX,

IP6 06 npodeccrnoHaIbHO

IIPG 07 OpPUEHTUPOBAHHBIX 3a/1a4)

I1P6 08 BBIHOHI:ICHI/IG 9K3aMEHAIIMOHHBIX
3a/laHui

[1P6 09 BrInonHeHue uToroBoro Tecra

MP 03 P5, Temsr 5.1,5.2,5.3 ®poHTaATIBHBINA OITPOC

MP 05 TectupoBanue

MP 07 Kelic — 3amanus

MP 08 DU3NYECKUN JUKTAHT

MP 09 IIpoekThl

IIP6 02 [IpakTrdeckue paboOTHI (perIeHue

1P6 03 KaueCTBEHHBIX, pPacCUETHBIX,

IIPG 06 npohecCuOHATBHO
OpPUEHTUPOBAHHBIX 3a/a4)
BrinonHenne KOHTPOIBHBIX
3a1aHUI
BrlnosnHeHUE UTOTOBOTO TeCTa

MP 03 P 6, Temnl 6.1 @pPOHTAIBHBIN OIIPOC

MP 04 TectupoBanue

MP 08 Keiic — 3amanus

MP 09 IIpoexTsl

I1P6 02 Ou3nYecKue TUKTaHThI

IIP6 03 [IpakTuyeckue paboTsl (pelieHne

IIP6 04 Ka4eCTBEHHBIX, pacCUYETHBIX,

IP6 06 npogeccuoHaIbHO

TIP6 09 OpPUEHTUPOBAHHBIX 33/a4)
BrinonHenune sx3aMeHaliuOHHBIX
3a1aHUI
BrinoaHeHue UTOroBoro Tecra

MP 03 P 7, Temst 7.1,7.2,7.3 ®pOHTATBHBIN OMPOC

MP 08 TectupoBanue

MP 09 Keiic — 3amanus

I1P6 02 [IpoekTsl

I1P6 03 [IpakTuueckue paboThI

IIP6 06 OneHka npakTHYECKUX padoT

IP6 09 (pereHust KAaUEeCTBEHHBIX,
pacyeTHBIX, MpodheCcCHOHATHEHO
OPUEHTUPOBAHHBIX 3a/a4)
BrimmosiHenne HTOroBBIX 3aJaHNI
BrinonaHeHue uToroBoro TecTta

MP 03 P 8, Temsr 8.1 @pOHTAIBHBIN OIPOC

MP 05 TectupoBanue

MP 04 Keiic — 3amanus

MP 05 IIpoekTsr

MP 06 [IpakTuueckue padboTh

MP 08 (perieHne KaueCTBEHHBIX,

pacyeTHBIX, MPOodHeCCHOHATHEHO




MP 09
ITP6 01
I1P6 02
I1P6 03
ITP6 06
ITP6 09
ITP6 10

OPUEHTUPOBAHHBIX 3a/a4)
AHanm3 myOIMYIHOTO
BBICTYIIJICHUS

BrlnonHenue UTOroBoro Tecta




