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1. ObLIIAA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBI
OBIIEOBPA30OBATEJLHOMN JUCITATLINHBI

OOmeobOpa3oBarenbHas — gucuuiuinHa — «@u3nka»  sBiIAeTCS  00S3aTENBHOW — 4acThbiO
0011e00pa30BaTeNbHOrO UKIa 00pa3oBaTeNbHON mporpammsl B cooTBerctBUn ¢ @I'OC CIIO
40.02.02 «IIpaBooxpaHuTeJbHAS AeSATEJIbHOCTbY»

1.2. lesn ¥ muIaHUpyeMble Pe3yabTAThl OCBOCHHUS TUCHUTLINHBI:
1.2.1. lleau AMCHUNIAHBI
CopepxaHue MporpamMmbl 00IIe00pa30BaTeIbHON TUCIUIUIMHBI DH3KMKa HaNpaBieHO Ha
JOCTHDKEHUE CIICTYFOIUX LENIeH:

® (hopMupoBaHHE y 00yUYaIOIIUXCSI YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs1,3HAYUMOCTHU
dbuznyecKkux  3HAHUM I COBPEMEHHOr0  KBATM(HUIIMPOBAHHOTO CHEIUAINCTAa  MpU
OCYIIECTBIICHUH €ro MPo(hecCHOHATBHON NesITeTbHOCTH;

® (opmupoBaHuE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH;

® oOBJaJeHHE CHenu(UIECKONd CUCTEeMOH (U3NYECKUX TMOHITUH, TEPMUHOJOTHEUW W
CHMBOJIUKOM;

® (OCBOCHHUE OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

® OBJIA/ICHHEC OCHOBHBIMH METOJAaMH HAyYHOT'O MO3HAHHS MPUPOJBI, HCIOJIb3YEMBIMH B
¢u3uke (HaOmIOZEHME, ONKMCAHUE, U3MEPEHUE, BBIIBMKEHHE THUIIOTE3, IMPOBEJCHHE
HKCIIEPUMEHTA);

® OBJIAJACHUC YMCHUIMMU O6pa6aTLIBaTL JAaHHBIC S5KCIICPUMCHTA, OG’bﬂCHHTLHOJ’Iy‘IeHHLIe
PE3YyIbTAaThl, YCTaHABJINBATh 3aBUCHUMOCTHU MCKIY (1)I/ISI/I‘-I€CKI/IMI/I BCJIIMYMHAMH B Ha6J'IIO}laeMOM
SABJICHUH, NCJIaTh BBIBOJBI,

® (opmupoBaHue yMeHHs peniaTh (GU3NIECKUE 3a/1a4U PA3HBIX YPOBHEU CIIOKHOCTH;

® pa3BUTHE IIO3HABATEJIbHBIX WHTEPECOB, HHTEIUIEKTYyaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEH B Ipoliecce NMPUOOPETeHHs 3HAHUM C MCIOJIB30BAaHUEM PA3IMUHBIX MCTOYHHUKOB
UHPOpPMALlUM M COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHUH (opMyaupoBaTth H
000CHOBBIBAaTh COOCTBEHHYO MO3ULIUIO [T0 OTHOLIEHUIOK (PM3NYECKOi nHpOpMAaLIUH, TOTydaeMoi
U3 pa3HbIX HCTOYHHKOB;

® BOCIIMTaHME YyBCTBA T'OPAOCTH 3a pOCCHﬁCKYIO (I)I/IBI/I‘{CCKYIO HAyKy.

1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 0011e00pa30BaTeJNbHON JUCHMILIIUHBI
B cooTBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccronanbupie komnereHun (nanee — [1K)
®I'OC CIIO B cOOTHECEHUH € INYHOCTHBIMH, METAIIPEIMETHBIMU M IPEIMETHBIMHU PE3yJIbTaTaMU
oOydenus 6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO mpencraBieHsl B TabIHIIE:



Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUIi

OK 01. Beibupats cioco0sl
peuieHus 3aaa4
npodeccHnoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IHMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oomue

JIMyHOCTHBIE pE3yIbTaThl OOJUKHBI OTpPaXaTb B YaCTH
TPYAOBOT'O BOCIIMTAHUS:
- TOTOBHOCTH K Tpyay, OCO3HAHUEC LIECHHOCTHU MAaCTCPCTBA,

TPYIOTFOOHE;

- TOTOBHOCTb K aKTHBHOHU JIeSITeIbHOCTH
TEXHOJIOTHICCKOM

u COLMAILHOM HAIPABJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh,  IUIAHUPOBATH W CAMOCTOSTEIHHO

BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- HMHTEpeC K pa3M4HbIM cdepaM MpodeccHoHaTbHOMI
JeSATEIIbHOCTH,

- TOTOBHOCTb M  CIOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpPa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH;
MeranpenmeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II0O3HaBaTCJIIbHBIMU I[CI\/'ICTBI/IHMI/I:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSATENIFHO (POPMYIIMPOBaTh M  aKTyaJH3HpPOBAThH
npoOemy, paccMarpuBaTh ee
yCTaHaBJIMBATh CYIECTBEHHBIN NMPH3HAK MJIM OCHOBAHUS

KIaccupukanud u  0000IIeHus;

BCCCTOPOHHC,

Ui CpaBHEHH,
OIPENENATh LEIU NeATEIbHOCTH, 3a1aBaTh I1apaMeTpbl U
KpUTEpUn

WX  JIOCTHKEHUS;  BBIABISITH  3aKOHOMEPDHOCTH M
MIPOTUBOPEYUS

B PaCCMaTPUBAEMBIX SIBICHHUAX

0) 6a30BBIC UCCIICIOBATEIILCKUE JICHCTBUS:

I[I/ICIII/II[.]'[I/IHapHLIe

I1P6 1. ChopMupoBaHHOCTH MPEACTABICHUN O POJH
U MecTe (U3MKM U AacCTPOHOMHUH B COBPEMEHHOM
HAayYHOH KapTHHE MHUpa, O CHCTEMOOOpa3yromeil poiu
(10537041

B Pa3BUTHUH

CCTCCTBCHHBIX TCXHUKH U

Hayk,
COBPEMEHHBIX TEXHOJIOTHW, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(DU3UKOB B pa3BUTHC HAYKH,
MOHUMaHWE (PU3NUECKOW CYIIHOCTH HaOII0JaeMBbIX
SIBJICHUM MHKpPOMHpA, MakKpoOMHUpa M MEramupa;
IMIOHUMAaHHE posn

ACATCIIBHOCTH

aCTPOHOMUU
B NPaKTHUYECKOM 4eJoBeKa U
JAJIBHENIIEM HAay4YHO-TEXHUYECKOM pa3BUTHH, DPOJIH
¢buzukn

B (OpPMHpPOBAHUU Kpyroszopa M (yHKIHOHAIHHON
IPaMOTHOCTH 4YeJIOBEKa JUIsl PElIeHMs] MPaKTUYECKUX
3azay;

[TP6 2. CdhopmupoBaHHOCTh yYMEHUW pacrmo3HaBaTh
¢usnueckue sBiIEeHUSA (IIPOLECCHI) U  OOBICHSATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PpaBHOYCKOPDEHHOE IPSIMOJIMHENHOE
CBOOOJHOE MaJeHUE Tell, ABMKEHUE 0 OKPYKHOCTH,

HUHCpLUA, KoJie0aTeIbHOe

NBIDKEHUE,

B3aUMOJICHCTBUE  TEII,
JIBHKEHHE,
iy,
KUJKOCTEH W TBEPHABIX TEJ, U3MEHEHHE oOBheMa Tel
npu HarpeBaHuu

pe30HaHC, BOJTHOBOE JBYKEHUE;

OpOYHOBCKOE  JBUKEHHME, CTPOCHHE

(oxmakIeHHH ), TETJIOBOE

PAaBHOBCCUC, HUCIAPCHUC, KOHJACHCAlMd, IUIABJICHHUC,



- BJIAJACTh HaBbIKaMH y‘le6HO-I/ICCJI€IIOBaT€JIBCKOﬁ u

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspcuiCHusd
npo0Jem;

- BBISABJISITH MMPUYIUHHO-CIICACTBCHHBIC CBA3U u
AKTYyaJIM3UpPOBATh 3a4da4dy, BbIABUI'aTb THUIIOTC3Yy CC

pEIIeHUs], HAaxXOIUThb apryMeHThl Ul J0Ka3aTeJIbCTBA
CBOMX YTBEPKICHMM, 3a1aBaTh IapaMETPbl U KPUTEPUU
peleHus;

- aHaJIM3UPOBATH IIOJIYYECHHBIE B XOJE PELICHUS 3a1a4yu
pe3ynbTaThl, KpUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

- YMETb IEPEHOCHUTh 3HAaHUA B IIO3HABATEIBHYIO H
IIPAKTUYECKYIO YaCTH KU3HEIEATEIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOacreii;

- BBIIBUIaThb HOBBIE HJEH, NpEIaraTb OPUTMHAJIBHBIE
MOAXObI U PEILICHMUS;

- TPOSBIATH CHOCOOHOCTH UX MCIOIb30BaHUS B
ITO3HABATEJIBHON U COLIMAIIbHOW NTPAKTHKE

KPUCTAJUIU3ALMs, KUTIEHUE, BIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOM SHEPTUU TEMIIOBOTO JABUKEHHUS
MOJIEKYJI ¢ a0CONIOTHOM TeMIepaTypoil, MOBBILIEHUE
JaBIICHUS rasa pu

ero HarpeBaHuu

B 3aKpbBITOM COCyJ€, CBiA3b MCKAY MDapaMETpaMu
COCTOsIHHA ra3a B HM3O0IIpoHeCCax; JJICKTpU3alus TCII,
BSaHMOﬂeﬁCTBHe 3apsA0B, HAIrp€BaHUEC IIPOBOJHHKA C
TOKOM, BSaHMOHeﬁCTBHC

QJICKTPOMArouTHasA MHAYKIOUA, ﬂeﬁCTBHe MAar"ouTHOI O

MAarHuToB,

I1OJIA Ha IMPOBOJJHUK C TOKOM

U JIBIDKYIIMICS 3apsil, JIEKTPOMAarHUTHBIE KOJIeOaHus
Y BOJIHBI, MPSIMOJIMHEHHOE PaCIpOCTPAHECHUE CBETa,

OTpaKeHHE, IpEJIOMIICHUE, uaTepdepeHIms,
nudpakus
U T[oispu3alus  CBeTa,  JAWCIEPCHS  CBETa;

¢dorosnexTpudeckuii  3PPEKT, CBETOBOE MAaBICHHE,

BO3HUKHOBEHHE  JIMHEHYAaTOro  CIEeKTpa  aToma
BOJIOPO/IA, eCTeCTBEHHAs 51 HCKYCCTBCHHASI
paI[I/IoaKTI/IBHOCTI);

11P6 3. Bnanenune OCHOBOIOJIAraroliMu
(1)I/I3I/I‘~IGCKI/IMI/I IIOHATUAMN nu BEINM4YNHaAMHU,
XapaKTePU3YIOIINMHU buznueckue TIPOIIECCHI
(CBA3aHHBIMM  C  MEXAHUYCCKUM  JBHIKCHUCM,

B3aHMOJICHCTBUEM TCII, MCXaHUYCCKHUMHU KOoJICOaHHSIMHU

h  BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMU IIPOLICCCAMU,; DJICKTPUICCKHUM U

MarouTHBIM II0JIAMU, OJICKTPUICCKUM TOKOM,

OJICKTPOMAarHuTHbIMHA KOJIeOaHusIMH | BOJIHAMU,

ONTUYECKUMH SIBIICHUSIMH, KBAaHTOBBIMHU SIBIICHUSIMH,
CTPOCHUEM saapa,

aToMa u dTOMHOTI'O



PaIMOaKTUBHOCTHIO); BJIaICHHE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  TOHATHUSIMHU,  MO3BOJISIIOLIIUMU
XapaKkTepU30BaTh MPOLECCHl, MPOUCXOMAIIME Ha
3BE3/1aX, B 3BE3IHBIX CHCTEMaX,
B MEXXTATAKTHYECKOH cpeie; IBUKCHIE HEOSCHBIX Tell,
IBOJIIOLMIO 3Be311 M BeelleHHoid;

[IP6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusiMu (3akoH BceMmupHoro Tsrorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOM
SHEPTUM, 3aKOH COXpaHEHUS HUMITYJIbCa, MPUHIUIT
CYMEpIIO3UIIMN  CHJI, TPUHIMI  PABHONPABHOCTHU
WHEPIUAIBHBIX CHCTEM OTCU€Ta; MOJEKYJISpPHO-
KHHETHYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbHIC
3aKOHbI, TMEpPBBIM 3aKOH TEPMOAMHAMHMKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl TOJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[xoyis - JIleHua, 3akoH
AJIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH COXpaHEHUs
SHEPTHUH, 3aKOH MPSIMOJIMHEHHOTO PaciIpoCTpaHEHUs
CBETA, 3aKOH OTPAXXEHUsSI CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHECHMSI DHEPTUH, 3aKOH COXpPaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsiia,
3aKOH COXpPaHEHMsI MacCOBOTO Yucia, noctynaTel bopa,
3aKOH  PaJMOAKTHUBHOTO  pacmlaja);  YBEpEHHOE
WCIIONb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW Mpu
aHaym3e PU3NIECKUX SBICHUH U MPOIIECCOB;

[IPG 6. BrnaneHne OCHOBHBIMH METOJaMU HAy4YHOTO
TO3HAHMS, WCIOIb3yeMbIMA B (PU3HMKE: MPOBOIUTH
MpsIMBIE ¥ KOCBEHHBIE HM3MEpPEHUS (PU3UUECKHUX
BEJIMYWH, BHIOMPAsi ONITUMAJIbHBINA CITOCO0 M3MEpeHUs



OK 02. Ucmionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,

JImgyHOCTHBIE PE3YIbTAThl OOJDKHBI OTpaXaTb B 4YaCTH
LHCHHOCTH HAYUYHOT'O ITO3HAHMA:

U HWCIONIb3YSd  W3BECTHBIE  METOJABl  OLIEHKHU
IIOIPELIHOCTEN U3MEPEHMM, IIPOBOJUTD UCCIIEJOBAaHUE
3aBUCUMOCTEN ¢buznveckux BEJIUYMH
C HCIIOJIb30BAaHUEM IMPSIMBIX HM3MEPEHUU, OOBSICHATH
MOJTyYCHHBbIE PpE3YJIbTaThl, HCIOJB3YS (U3NUYECKHE
TEOPUM, 3aKOHbI U IIOHATUS, U JeJIaTh BHIBOJBI;
coOmogaTh mpaBuwia  0€30mMacHOro  Tpyda Ipu
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEJIOBATEIbCKOM AESITENbHOCTH C UCIIOIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTpPOMCTB u
naboparopHoro 00OpymOBaHUS; CHOPMUPOBAHHOCTH
MPEACTABICHUI

0 METO/ax IOJyYeHHs Hay4HbIX acCTPOHOMUYECKHUX
3HAHUI;

I1P6 7. ChpopMHPOBaHHOCTh YMEHHUS peLIaTh
pacyeTHbI€ 3aJ]auu C SBHO 3a/laHHON (PU3UUECKOIt
MO/IETIBIO, UCTIOJB3YS PU3NYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBUSA 3a/1a4M
BBIOMpATh GUZNYECKYIO MOJIEIIb, BBIIEIAThH
(u3nueckre BeIUUMHbI U (POPMYIIbl, HEOOXOIUMbIE
JUISL €€ PELIEHMs], IPOBOJUTH PACUYEThl U OLICHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAaYeHUS (PU3NUECKOM
BEJIMYMHBI; pellaTh KaUeCTBEHHBIE 3a/1a4H,
BBICTPanBasi JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUI

C OIOPOIl Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pu3nyYecKre IBICHUS

I[IP6 5. YMeHme yduTHIBaTH TPAHMIBI TTPUMEHEHUS
M3YYEHHBIX (PU3MUYECKHX MOJeNeil: MarepuanbHas



aHaM3a
Y MHTEPIIPETAUHN UH(OpMAIUU
1 MH()OPMAITMOHHBIE TEXHOJIOTHU
JJ1s1 BBIIIOJIHEHUSA 3a1a4
npodeccnoHaTbEHOMI
JeSATEIIbHOCTH

OK 03. ITnanupoBars

U peaJn30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe

¥ IMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO

- c(OpPMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKd W OOILECTBEHHOW MPaKTHKH, OCHOBAaHHOTO Ha
JMaore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa

B IIOJIMKYJIbTYPHOM MUDE;
- COBEpILEHCTBOBAaHUE

KYJbTYPhbI KaK CpCACTBA BSaHMOﬂeﬁCTBHH MCKAY JIFOAbMU

SI3BIKOBOM W YUTATEIILCKOU

¥ TTIO3HAHUS MUPA;
MeranpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[ef/'ICTBI/I?IMI/II

B) pabota ¢ uHpopmanuei:

- BIAACTh HaBBIKAMH MOJy4eHUS HHoOpManuu U3
UCTOYHHUKOB pasHbIX CaMOCTOSITENILHO
OCYILECTBIISATh  TOUCK, CHCTEMaTHU3alUl0 U

MHTEpHpeTalnio HH(HOpMAIMK Pa3IMYHbIX BUJOB U (popm

THIIOB,
aHaJu3,

MIPEJICTaBIICHHS,
- ACIIOJIB30BATh CPe/ICTBA WH(OPMAITMOHHBIX

1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX

OpTraHU3aAIMOHHBIX 337]a4 ¢ COOMI0ACHUEM TpeOOBaHMI
APTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 6€30MacHOCTH

JImdHOCTHBIE PE3yJIbTAaThl JIOJDKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBCHHOT'O BOCITHTAHHS

- CIIOCOOHOCTH OIICHWBATh CHUTYAIlMI0 W TPUHUMAThH
OCO3HAHHBIC PEIICHHS, OPHEHTHPYICh Ha MOpPAILHO-

TOYKa, WHEPLUHUAIbHAS CHUCTEMa OTCYUeTa, WICabHBIN
ra3; MOJICJIM CTPOCHHS Ta30B, KHUJIKOCTEH M TBEPABIX
T€J1, TOYCYHBIN IEKTPUYECKUH 3apsi, sIACpHAst MOJIEIb
aTomMa, HYKJIOHHAs MOJENb AaTOMHOIO sjpa Tpu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILLIEHMIO K (hr3nueckoil HHpopMaLu,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
y4eOHOI 1 Hay4IHO-TIOMYJIIPHON HH(pOpMaIuH;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HoJTy4aeMoil HH(pOpMaIuu

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUN

[0 OTHOUIEHHIO K (¢u3nyecko uHbopManuuy,
MoJIy4yaeMon w3 yMEHUN

HUCIIOJIB30BaTh I_[I/I(l)pOBBIe TCXHOJIOTUHU JIsI IIOMCKA,

Pa3HbBIX HWCTOYHHUKOB,

CTPYKTYPHUPOBAHUSA, MHTCPIPCTALUU U MTPCACTABIICHUA



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCIIOJIb30BaTh 3HAHUSA 110
IIPaBOBOM

1 (UHAHCOBOM IPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYyalUsAX

OK 04. D¢ddextuBHO
B3aMMO/IEHCTBOBATh
u paboTatb
B KOJIJICKTHBE
Y KOMaH/Ie

HPaBCTBEHHbIC HOPMBI
U [ICHHOCTH;

-OCO3HAHHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYMBOTO
Oynywero;

MeranpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPAXKATh:
OBnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMH
NEUCTBUSIMU:

a) cCaMOOPTaHM3aIINs:

- CaMOCTOSITENIbHO  OCYILECTBJISATh IMO3HABATEIHHYIO
NeATEeTbHOCTh,  BBISIBISATH  NPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JIeSTECIbHOCTU

Y )KH3HCHHBIX CUTYAIIHSX;

- CaMOCTOSITEIFHO COCTAaBJIATH IJIaH PEUICHUS MPOOIEMBI
C Y4YeTOM HMEIIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;

0) CAMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI pe(DIIEKCHU JIJIs1 OIIEHKH CUTYAaIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATH
PEIICHUS IO UX CHUKEHUIO

JIndHOCTHBIE pPE3YyNbTATHl JODKHBI OTpaKaTh B YacTH
LEHHOCTH HAyYHOT'O MTO3HAHUS:

-OBJIa/ICBAHME HAaBBIKAMU Y4eOHO-HCCIIEeI0BATEbCKOH,
MIPOEKTHOM M COLMATBLHOMN eI TEIbHOCTH;
MeranpeaMeTHbIE PE3YyIbTaThI TOJDKHBI OTPAXKaTh:
OBnajgeHne  YHUBEPCAIBHBIMA  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) coBMeCTHas IeATEeITbHOCTD:

- TIOHUMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON

y4yeOHOM M  HAy4YHO-TIONMYJSPHOW  WH(pOpMAINU;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHAIN3a IOTy4aeMOn
uH(pOopMaIU

I1P6 10. OBnagenue ymeHUsIMUA paboTaTh B IpyIie

C BBIIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh paboTy rPYMIbI, pallMOHAILHO
pacnpenenarb e TeIbHOCTh B HECTaHAapTHBIX
CUTYaIUsX, aJIEKBATHO OLEHUBATh BKJIA/ KaXKJOTO U3
Y4aCTHUKOB T'PYTIIIHI

B PELIEHHUE PacCMaTPUBAEMOI TPOOIIEMBI



OK 05. OcyniecTBisATh yCTHYIO U
MUCHMEHHYI0O KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JICHCTBUI
C y4eToM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)IOTO
YJICHA KOJIJICKTHBA,;
- IPUHUMATh ILEJIM  COBMECTHOM
OpraHU30BBIBaTh U KOOPJAWHUPOBATH JECUCTBHUS IO €€
JIOCTVDKCHHIO: COCTABIIATH IIJIaH JICHCTBHM, pacpeesaTh
POl C Yy4YeTOM MHEHHMH YYacCTHHUKOB, 0O0CYXIaTh

PE3yIbTaThbl COBMECTHOM pa6OTBI;

JICTCIIBHOCTH,

-OLIEHUBaTh KAadyeCTBO CBOEro BKJIaJa M  KaXJO0ro
y4yacTHUKAa KOMaHJbpl B  OOIWMH  pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

OBnanenue YHUBEpPCAIbHBIMU peryisaTUBHBIMU
NEeNCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JIIOAEH

MIPU aHAJIU3€ PE3yJIbTATOB AEATEIBHOCTH

JlugHOCTHBIE PE3YNBTATHl JOJDKHBI OTpa)kaTh B YacCTH
3CTETUYECKOr0 BOCITUTAHUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETUKY
ObITa, HAYYHOTO W TEXHHUYECKOTO TBOPYECTBA, CIIOPTAa,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 0071aCTH MAaTPUOTUIECKOTO BOCITUTAHUS MTPOSIBIIATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACTEANIO, TaMSTHUKAM,
TpaguuusM HaponoB Poccum, noctmxenusiMm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIIE;
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OsnaacHue

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

ITP6 1. ChopmMupOBaHHOCTH MPEACTABICHUN O POJIU
U MecTe (U3UKHM M AaCTPOHOMHUH B COBPEMEHHOM
Hay4yHOM KapTHHE MUpa, O CUCTEMOOOpa3yroLeil poiu
bu3uku

B  Pa3BUTUU TEXHUKH U
COBPEMEHHBIX TEXHOJOTUM, O BKJIAJE€ POCCUMCKUX U
3apy0eXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
MOHNUMaHue (PU3UYECKON CYIIHOCTH HaOII0JaeMbIX

CCTCCTBCHHLIX  HAYK,

ABJICHUM MHUKpOMHpAa, MakKpoMupa MW MeTraMupa;

MMOHUMAaHUE posn

JCATCIIBHOCTH

aCTPOHOMUU
B NPAKTUYECKON yelnoBeka U
JAJIBHEWIIEM HAay4YHO-TEXHUYECKOM DA3BUTHUH, POJIHU

¢buzukn
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OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKaroIIeH
Cpelbl, pecypcocOepekeHH IO,
MPUMEHSTH 3HAHUS 00
W3MCHCHHU KIIMMaTa,
MIPUHITUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIENCTBOBATH

B YpE3BBIYAITHBIX CUTYAIIHIX

[1K 1.2 [TpumeHsSI T HOPMBI
IpaBa JUIsl pelieHus 3a/1a4 B
npo¢eCcCuOHAIBHON
JESTEIBHOCTH

JCUCTBUSMU:
a) oOIIeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3pEHUS

C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

JIngHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)kaTh B YacTH
9KOJIOTHYECKOTO BOCITUTAHHS:
9KOJIOTHYECKOH

- copmMHupOBaHHOCTH KYJbTYpBI,

IIOHHUMaHUue BIIMSAHUSA COIMAJIBHO-DKOHOMUYCCKUX

MPOLECCOB HAa COCTOSSHUE NPUPOJHOW M COLMAIBHOU

cpensl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIEM;

- IUIAHUPOBaHME M OCYLICCTBJICHHE JCHCTBHI B
OKpYXaroliel cpeae Ha OCHOBE 3HAHUsS  Lelel

YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETPUATHUE NEUCTBUMN, IPUHOCSILIUX BPEL
OKpY’Kalolllel cpeze

JImuaoCTHBIC PE3YIbTATEl OOJDKHBI OTpPaXaTb B YaCTH
TPYZOBOI'O BOCIIUTAHUS:

- TOTOBHOCTb K TPY/Zy, OCO3HAaHUE 1IEHHOCTH MacTepCTBa,

Tpyaoooue;

- TOTOBHOCTb K aKTUBHOM JeSITeIIbHOCTH
TEXHOJIOTHYECKOH W  COIMAIbHOM HANpaBJICHHOCTH,
CIIOCOOHOCTH UHHIIMUPOBATD, TUTAHUPOBATh u

CaMOCTOATCIIbHO BBITIOJIHATD TaKYIO JCATCIBbHOCTD,

- WHTEpeC K pasnuyHeiM cdepam mpodeccuoHaTbHON
JeSITeIbHOCTH,

- TOTOBHOCTb U CHOCOOHOCTH K 0Opa3oBaHUIO U
camM000pa30BaHUIO HAa POTSHKEHUH BCEH JKU3HU;
MeranpeaMeTHsle  pe3yJIbTaThbl

JOJIZKHBI OTpaXXaThb:

B (OpMHUpPOBaHMM Kpyrozopa H (PyHKIHOHAIBEHOU
IPaMOTHOCTH YE€JOBEKa JUIs PEIICHHUS NMPaKTHUYECKUX
3a7a4

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJIy4EeHHBbIE 3HAHUS U1 OOBSICHEHUS YCIIOBHM
NpOTeKaHUs GU3NYECKUX SABJICHUN B IPUPOAE U JUIS
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHON
KHU3HH [T o0ecTiedyeHnss 6€30MacHOCTH PpU
o0pamieHn ¢ OBITOBBIMH MPHOOpaAMH U
TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS
U COOJIIOICHUS HOPM 9KOJIOTHYECKOTO [TOBE/ICHHS B
OKpy’Karolel cpesie; NOHMMaHie He00X0AMMOCTH
NPUMEHEHUS JOCTHKEHUN (PU3UKU M TEXHOJIOTUH JUIs
panoOHaIBHOIO IPUPOIOIOIB30BAHUS

CdopmMrpoBaHHOCTH YMEHHUS IPUMEHSThH [1OJTyYE€HHBIE
3HAHUS ISl OObSICHEHHUS YCIIOBUM MPOTEKaHUs
(u3NYeCKUX SIBICHUN B IPUPOJIE U JJIS IPUHATHUS
IPAKTUYECKUX PELICHUN B TOBCEAHEBHOM XKU3HU IS
obecrieyeHns 6€30MaCHOCTH MPH 0OpaIEHUH C
OBITOBBIMU IPUOOPAMHU ¥ TEXHUYECKUMU
YCTPONCTBaMHU, COXpAaHEHHUS 3/J0OPOBbS U COOIOCHUS
HOPM HKOJIOTMYECKOTO MOBEJCHHS B OKpY Katolen
cpelie; MTOHMMaHue HeOOXOAUMOCTH TPUMEHEHUS
JOCTHKCHHUH (PU3UKU M TEXHOJIOTHH IS
PalMOHAIBLHOTO MTPUPOIONOIB30BAHUS
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OBnajneHue YHHUBEPCATbHBIMU Y4eOHBIMH
MO03HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BBIC JIOTHYECKHE JCUCTBUSA: CAMOCTOSITEIBHO
dbopMynmupoBaTh M aKTyalIM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;  YCTAaHABIIMBATH
CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JJI CPAaBHEHUS,
knaccupukanuu W 000OIICHUS; ONpeNeNsITh LEeTu
NEeSTENIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS; BBISIBIISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B pACCMATPUBACMBIX SBIICHUSIX

0) 6a30BbIE UCCIIEIOBATEILCKUE ICUCTBUS: - BIA/ICTh
HaBBIKAMHU y4eOHO-MCCIIEAOBATENLCKON U TIPOSKTHOM
JIeSITEIIBHOCTH, HABBIKAMU Pa3pelIeHUs pooIiem; -
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellieHus, HaXOAUTh apTyMEHTHI JIS I0Ka3aTeNbCTBA
CBOMX YTBEPXJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU
pEIICHUS; - aHATU3UPOBATH MOJIYUCHHBIC B XOJIC PEIICHUS
3aJla4ud Pe3yJIbTAThl, KPUTHICCKH OI[CHUBATH MX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;
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2. CTPYKTYPA U  COJEPKAHME  OBLIEOBPA3OBATEJBHOI
JUCLMUIIIAHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThbI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 108
OcHoBHOE coep:KaHue 7,5

B T.4.

TEOPETUYECKUE 3aHATUSA 6
J1a00paTOPHBIC U TPAKTUYCCKUE 3aHATHUS 15
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 95
NPHUKJIATHOT0 MOTYJIs) ’
MPAKTUYECKHUE 3aHATUS 2,5
CamocroniTejibHasi padoTa 98

IMpomexyTounas arrectanus (1uddpepeHHPOBaAHHDII 3a4eT) -
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2.2. TemaTu4ecKkuii IJIaH U coiepKaHue TUCUMILTUHBI « DU3UKa»

HauMmenoBanue
pa3aesioB H TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE),
J1a0opaToOpHbIEe M MPAKTHYECKUE 3aHATHUS

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHI[UN

1

2

4

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:xaHue yueOHOT0o MaTepuaJia

BBenenue

®dusuka - HayKa o npupone. Haydnbie MeToqbpl MO3HAHUSA OKpYIKaOIEro Mupa. Pois skcriepumenTa
Y TEOPUH B IPOLIECCE MO3HAHUS MTPUPOIbI. DKCIIEPUMEHT B (pu3nke. MoaennpoBanue GU3NIECKUX
ABIEHUM U 1poueccoB. Hayuynele rumore3sl. Pusnyeckue 3aKOHbI M TEOpUHU. ['paHUIBI
NPUMEHUMOCTH (u3nyecknx 3akoHOB. [IpuHIMD coorBercTBHs. Ponmb M Mecto (QU3NKH B
(bopMHpOBaHUN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B IIPAKTHYECKON JEITEITHHOCTH JIFOICH

OK 03
OK 05

Paszgea 2. Mexanuka

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Kunematuka

Mexannueckoe nukeHue. OTHOCUTEIBHOCTb MEXaHUYECKOro JIBrkeHHs. Cucrema oOTcuerTa.
Tpaekropus. [lepemerienue, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTeMbl KoopAuHAT. Cio)KeHHe NnepeMelleHuil u
CIIO)KeHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYTH U MEpEMEIIECHNs MaTepUaIbHOW TOUKH OT
BpeMmeHu. CBoOoIHOE majieHue. YckopeHue cBoOonHOro majaeHus. KpuBosmHeilHOe IBHXKEHHUE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u wactora. LleHTpoCcTpeMHUTENBHOE YCKOPEHUE

HpaKaneCKne 3aHATHUSA

[IpakTudeckue pabOTHI:

N3mepenne MrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKAY YTSIMU, IPOWIEHHBIMU TEJIOM 32 MIOCJIEI0BATENbHBIE PABHBIE
MPOMEKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBH)KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.
N3ydenue NBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIEeHHOTO0 TOPU30HTATBHO

0,5

Tema 2.2

ConeprxaHue y4eGHOro MaTepuasa

JmHaMuKa

ITpunnun otHocuTensHoCTH ["anmes. [lepssoiii 3akoH HeroToHa. IHeprinaabHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akoH HproToHa 11 MaTepuaabHOU

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2

14



TOYKH B mHeprmanbHoi cucreme orcuera (MCO). Tpernit 3akon HploToHa myis MaTepuaibHBIX
TOYeK. 3aKOH BceMHUpHOTro Tarorenus. Cuna Tspkectu. [lepBas kocmuueckas ckopocTb. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJIBXKEHUS U CUia
tpenus nokost. Koapdumment rperns. Cuiia cOnpoTUBICHUS IPH JBHKEHUH TeJIa B KHUIKOCTH HITH
raze. [locrymarensHoe W BpamateabHOE ABIKEHHE a0COIIOTHO TBEPIOTo Tena. MOMEHT CHIIbI
OTHOCHUTEINIbHO ocH BpaieHus. [lnedo cuibl. ¥YcnoBus paBHoBecus TBepaoro tena B MCO

HpaKTH‘lGCKI/Ie 3aHATHUA

[IpakTuueckue paboTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIIOHHOW TUIOCKOCTH MO J€HCTBUEM HECKOJIbKUX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OPMUPOBAHHOW HPYKWUHE H
PE3MHOBOM 00pa3lie OT BETUYHUHBI UX AePOpMaIiH.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOIO TeJla, UMEIOIIETO OCh BPaLCHUS

0,5

Tema 2.3
3aKOHBI COXPAHCHHS
B MEXAHUKE

Conep:xanue yueOHOro MaTepuaJia:

NmMnynsc MaTepuallbHOW TOYKH, CUCTEMbl MaTe€pUalbHBIX TOueK. MIMIynbC CUibl U U3MEHEHUE
UMITyJIbCa Tena. 3akoH coxpaneHus umnyinbca B MCO. PeaktuBHoe nBwxkeHue. Pabora cuibl.
MomHocth cuibl. KuHeTnueckas »Heprusi MarepuHalibHONM TOukd. TeopemMa 00 H3MEHEHHH
KuHeTHnueckon odHepru. [lorenumaneHas sHeprus. I[loTeHuuanbHas SHEPrUs  YOpPyro

nepopMupoBaHHON mpyxkuHblL. [loTeHuManpHas sSHeprus Tena BOJIU3M TMOBEPXHOCTH 3E€MIIH. 0,5
[ToTeHnManpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paOOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON HEPIrUu CHCTEMbI Tel. 3aKOH COXpPAHEHHsS] MEXaHUYECKON 3HEepruu. YTNpyrue u
HEYIIPYTUE CTOJIKHOBEHMS

[IpakTnueckue 3aHATHS

[TpakTyeckue pabOTHI:

N3ydeHue cBA3M CKOpOCTEN TEIN MPHU HEYIPYTOM yaape.

UccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYEeCKOW SHEPruu Tena

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1) 0,5

IIpakTHYeckue 3aHATHA
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[Ipaktrueckas pabora: TexHHUECKHE yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETP,
JBUKEHHUE CHAPAI0B, ICMTHbIE U PEMEHHBIE [Tepe/ladyn, OIIIUITHUKH, BOJAOMET, KOIEp, MPY>KUHHBIHI
MUCTOJICT, ABHUKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[TpakTuueckas pabora: Mcmonp3oBaHue 3aKOHOB MEXaHHUKH JIJIs1 OOBSICHCHHS IBUKCHISI HEOSCHBIX
TSI WU JIA Pa3sBUTUA KOCMHYCCKUX HCCJIGI[OBB,HHFI, rpanuibl IIPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHUKHU. I/IMI/ITaI_II/ISI HEBECOMOCTH

Pa3nen 3. MouiekyJ

sipHasi pu3uKa ¥ TepMOJUHAMHUKA

Tema 3.1

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
Teopuun

OCHOBHbBIE  TOJOXEHHUS MOJIEKYJISIPHO-KHUHETUYECKOW Teopuu. bBpoyHOBCKOE JBUKEHHE.
Huddysus. Xapakrep IBUKESHUS U B3aNMOACHCTBHS YaCTHII BelecTBa. MoJIeNn CTpOCHHS Ta3oB,
KHUJKOCTEH U TBEPIbIX TN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE ATHX Mojenel. Macca u
pasmepel MoJiekys. KommuectBo BemectBa. IlocrosiHHas ABoraapo. TemnoBoe paBHOBeECHE.
Temnepatypa u ee uzmepenue. llkana remneparyp Llenscus. Monens naeansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOM TEOpUU UeaIbHOTIO raza. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEeH KMHETUYECKON 3HEpPrMM TEIUIOBOIO IBMXKEHMS 4acTull rasa. Illkama temmneparyp
KeneBuHa. VYpaBHenune MenneneeBa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3omponeccsl B UI€aNbHOM ra3e ¢ INOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TE€PMa, M30X0pa,
n3zobapa

[IpakTrueckue 3aHATHS

[IpakTyeckue paboTHI:
N3mepenune macchbl Bo3yxa KJIacCHOM KoMHate. MccneroBaHue 3aBUCUMOCTH MEXIY
IapaMeTpamMy COCTOSIHUS Pa3peKEHHOIo rasa

0,5

JlabopaTopHble 3aHATHS

JlabGopaTtopHas pabota 1. VM3ydenne ogHOTO M3 U30IPOIIECCOB

Tema 3.2
OCHOBBI
TepMOJIMHAMUKU

Conep:xkanue y4eOHOT0 MaTepuaJia:

TepMmonnHaMuyeckasi cucteMa. BHyTpeHHsIs SJHEPTUs TEPMOIMHAMUYECKON CHCTEMBI U CITIOCOOBI €€
n3MeHeHus. KonnuecTBo TeroTel U paboTa. BHYTpeHHss SHEprusi 0JHOATOMHOTO HJEAIbHOTO
raza. Buasl Ternonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIUS, M3JIydeHHE. TerIoeMKOCTh Tena.
VYnenbHas TemioeMKOCTh BelecTBa. KonnuecTBo TEIOTHI npu Teruionepeaaye. [lepBoiil 3akoH
TepMoauHaMuKU. [IpumMeHeHne nmepBoro 3akoHa TePMOJAMHAMUKH K n3omponeccam. I'padudeckas
uHTeprpeTanus padoThl ra3za. TeruioBble MamMHbBL. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAILWH.

0,5

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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[IpeobOpazoBanus sHEPTUM B TEIIOBBIX MammuHax. Koadduiument monesnoro naeicteus (nanee —
KIT) temnoBoit mammubl. Ilukn Kapuo u ero KIIJ[. Bropoit 3akoH TepMOIMHAMHKHU.
HeoOpaTuMOCTh Mpo1eccoB B MPUPOIE. DKOIOTHIECKUE MPOOIEMBI TETIOIHEPTETUKH

[IpakTrueckue 3aHATHS

[IpakTuyeckas pabora: M3mepenue yenbHOH TeI0eMKOCTH

Tema 3.3
IArperaTHble
COCTOSTHUS BEILIECTBA
1 (Qa3oBbIe
MepeXoIbl

Conep:xanue y4eOHOT0 MaTepuaJia:

ITapooGpazoBanue n koHaeHcauus. Mcnapenue u kunenue. Y ienpHas TeIioTa napoodpa3oBaHusl.
3aBHCUMOCTh TEMIIEPATyphl KUTICHHUSI OT JaBlieHHUs. AOCONIOTHAS M OTHOCHUTENbHAS BIIAXXHOCTb
Bo3ayxa. Haceimenusnii map. TBepaoe teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIIHS
cBoiicTB KpuctayioB. JKunkue kpuctauibl. CoBpeMeHHble Marepuanbl. IlnaBienue wu
KpucTayu3auus. Y ieiabHas Terviora miasinenus. Cyonumanus. Y paBHEHHE TEIUIOBOro OanaHca

0,5

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota 2. OnpeneneHue BIaXHOCTH BO3AyXa

IIpodeccuoHabHO OPHEHTHPOBAHHOE COlePKaHME (COAep:KaAHUE PUKJIATHOTO MOTYJIs)

HpaKanecmle 3aHATHUSA

[IpakTnueckass pabora: TexHHUeCKHe YCTPONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp. OmpeneneHue Maccsl BO3AyXa B KOMHATE HA OCHOBE M3MEpPEHHIl 00beMa KOMHATBI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

[IpakTuyeckass pabora: TexHHuUecKHe YCTPOWCTBA M MNpPaKTHUUECKOE NpPUMEHEHHE: IBHUraTelb
BHYTPEHHEr0 CropaHusi, OBITOBOM XOJIOAWIBHUK, KOHIHUIIMOHEP, TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU TOJIy4€HHsI COBPEMEHHBIX MAaTe€pUaoB, B TOM YUCIIE HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTUH

0,5

Pa3nen 4. DaekTpoauHaMHuKa

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xkanue y4eOHOT0 MaTepuaJia:

DnekTpu3anus Ten. DJEeKTpuueckuil 3apsia. JIBa Buna anekTpuueckux 3apsiioB. [IpoBojaHuKw,
JUAJIEKTPUKU U TOTYNPOBOAHUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOro 3apsaa. Bzaumoneiicteue
3apsanoB. 3akoH Kynona. Dnekrpudeckoe nojue. HanpspkeHHOCTD anekTpuyeckoro nodis. [punimn
CYTIEPIIO3HITNH YIEKTPUUECKUX TToJIeH. JIMHIM HanpsHKEHHOCTH AJIEKTPUIECKOTo mofist. Pabota cun
anekTpocraruueckoro noiis. [lorenmuan. Pasnocts motennmnanos. [IpoBOAHUKN U TUAIEKTPUKA B
AJIEKTPOCTATHYECKOM MoJe. Jlusnekrpuueckas NpOHUIIAEMOCTh. DIEKTPOeMKOCTh. KoHaeHcaTop.
DEeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTHUsl 3apsyKEHHOT0 KOHIEHCATopa

0,5

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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[IpakTrueckue 3aHATUS

[MpakTrueckas padoTa: M3mMepeHue 21eKTpOeMKOCTH KOHACHcCaTopa

Tema 4.2
TTocTOSSHHBIN
PIEKTPUYECKUN TOK.
ToKHM B pa3IUYHBIX
cpemax

Conep:xanue yueOHOro MaTepuaJia:

DIEeKTPUYECKU TOK. YCJIOBHS CYILIECTBOBAHUS 3JeKTpudeckoro toka. Mcrounuku toka. Cuna
toka. Ilocrosunwiii Tok. Hampsbkenwe. 3akoH Oma [ ydacTka MENU. OJEKTPUYECKOE
CONPOTHUBIICHUE. YJIEIbHOE CONpPOTUBIIEHHWE BemiecTBa. [locnenoBarenbHoe, MapalienbHOE,
CMEIlIaHHOE COEMHEHHUE MPOBOJHUKOB. Pabora snmektpuyeckoro Toka. 3akoH J[xoyns-Jlenna.
MOMHOCTD 3NEKTPUYECKOTO TOKA. OJIEKTPOABMKYILAs CHJIa W BHYTPEHHEE COINPOTHBIICHUE
WCTOYHMKA TOKa. 3akoH Owma mig mojHOM (3aMKHYTOM) osnekTpudeckoi 1enu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHAsl MPOBOJAUMOCTh TBEPIbIX METAJUIOB. 3aBUCHMOCTH CONPOTHBJICHUS METaUIOB OT
Temreparypbl. CBEpXMPOBOAUMOCTb. DIEKTPUUYECKUNM TOK B Bakyyme. CBOICTBa 3JEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJTYIPOBOIHHKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBbIE MPUOOPHL. DIEKTPUUYECKHII TOK B pacTBOpax M
paciuiaBax 3JE€KTPOJIMTOB. DJIEKTPOJIUTHYECKAs JUCCOUUALINS. DIEKTPOIN3. DIEKTPUUECKUNA TOK B
razax. CaMOCTOSITENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma

0,5

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padota 3. M3ydeHne cCMEIanHoro COeMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 4. VI3aMepeHue IeKTPOABIKYIIEH CUITbI HCTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MaruutHoe oiJe.
DIIEKTpOMarHuTHas

VHTYKIIUS

Conep:xanue yueOHOro MaTepuaJia

ITocTostHHBIE MarHuThl. B3auMozeicTBUE NOCTOAHHBIX MAarHuTOB. MaruutHoe noise. Bekrop
MarHuTHoOM MHAyKUuHd. [lpuHnun cynepno3unuu. Jluanm marauTHONM MHAYKIMK. KapTrHa nuHMi
MAarHuTHOM HMHAYKIMH I0JS MOCTOSHHBIX MAarHUTOB. MarHUTHOE 1OJie POBOJHUKA C TOKOM.
KapTtrna nmuHMI 1O IJIMHHOTO MPSIMOIO MPOBOAHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJHUKA,
KaTymk# ¢ TokoM. OnbIT Opcrena. B3aumonenicTeue npoBoaHUKOB ¢ TokoMm. Cumita Amnepa, ee
Monyinb U HanpasineHue. Cuna JlopeHua, ee MOAyiab M HampaBieHue. J[BUKEHHE 3apsKEHHOU
YacTHUIIBl B OAHOPOJHOM MarHuTHoM mose. PaGora cumnsl Jlopenna. SIBieHue 3y1eKTpoMarHuTHOM
nHaykuuu. Ilotok BekTOopa mMarHuTHOW MHAYKUMH. D/IC mHAyKuMH. 3aKOH 3IEKTPOMAarHUTHOM
nnaykuun QPapaznes. BuxpeBoe snekTpuueckoe IMosie. DJIEKTPOABMKYIAS CHIA MHIYKIUHU B
IIPOBOJHHUKE, JBMXKYLIEMCS MOCTYNATEIBbHO B OAHOPOAHOM MarHuUTHOM moJje. IIpasuno JleHna.
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NunyktuBHOCTh. fIBneHue camomHaykiuu. DJIC caMOMHIYKIMU. DHEPrusi MarHUTHOTO MOJIA
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE T10JIe

[IpakTrueckue 3aHATHS

[TpakTuueckue padoThl: M3ydeHrne MarHUTHOTO TOJISE KAaTYIIKU ¢ TOKoM. MccienoBanue AeCcTBUS
IMOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM

0,5

JlabGopaTropHble 3aHATHSA

JlaGopaTopHas pabora 5. M3ydeHue siBJICHHUS 2JICKTPOMAarHUTHON MHAYKITUH

HpO(l)eCCI/IOHaJILHO OPUECHTHPOBAHHO€ COACPKAHUEC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

HpaKanecmle 3aHATHUSA

[IpakTuueckass padora: TexHHMUECKHE YCTPOWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOII,
NIEKTPOMETP, KOHACHCATOp, KONUPOBAJIBHBIA ammapar, CTPYHHBIA IPUHTEDP, aMIEPMETD,
BOJIETMETP, PEOCTAT, ICTOUHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, HIEKTPOOCBETUTEIbHBIE
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIH JUOJ, TEPMHUCTOPbI U (OTOPE3UCTOPSI,
IIOJIYIIPOBOJJHUKOBBIM ~ AMOJ,  TaJdbBaHUKA, IIOCTOSHHBIE  MarHUTBl,  JJEKTPOMArHMTHI,
9JIEKTPOJIBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

ITpakTyeckas pabota: Mepbl 31€KTpoOE30IaCHOCTH, IEKTPOCTATUYECKAs 3aIlUTa, 3a3€MIICHUE
JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHE

0,5

Paszgea 5. Koste6anus 1 BOJHBI

Tema 5.1
MexaHUYeCcKue 1
PIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xanue yueOHOro MaTepuaJia

Konebarenbnas cucrema. CBoboaHble koneOanus. ["apmonndeckue konebanus. [lepuon, yactora,
amruintyna u ¢asza xonebanuil. [IpyxuHHbI MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHUE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JMHAMUYECKOE OIKCAaHUE KOoJeOaTeIbHOro
neukenus. [IpeBpaiieHue sSHepruM NpU TapMOHMYECKUX KoyieOaHusX. CBsI3b  aMIUIUTY/IbI
KoJeOaHUN MCXOIHOM BEIMYMHBI C aMIUIUTYJOW Koyie0aHUl ee CKOpOCTH M yCKOpPEHHS.
KonebarenbHblii KOHTYD. CBobopHbIe AJIEKTPOMAarHUTHBIE KoJie0aHus
B MJICAJIbHOM KO0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMH U 3JIEKTPOMarHUTHBIMU
konebanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHMsI PHEPrUM B HACATBHOM KOJeOaTelbHOM
KOHType. BBIHyXJeHHble MexaHudeckue Kosebanus. Pe3onanc. Pe3onaHcHas KpuBasi.
BoinykaeHHble  37eKTpoMarHuTHble  KosneOaHusi. Ilepemennwlii  Tok. CuHHYcOMAANbHBIN
MEepEeMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U AECHCTBYIONIEE 3HAUYEHNUE CHUIIbI
Toka u HampspkeHus. Tpancdopmarop. [IpousBoacTBo, nepegada u moTpeOICHUE dIEKTPUUECKON

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 1.2
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SHEPruU. OKOJIOTMUYECKHME PHUCKU TIPU TMPOU3BOJCTBE AIEKTpUUecKod »sHepruu. KynbTypa
MCIOJIb30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

[IpakTrueckue 3aHATHS

[IpakTryeckue pabOTHI:

HccnenoBanye 3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJICOAHUIA rpy3a HA HUTHU OT JUTMHBI HUTH U MacChl
rpy3a. HccrienoBaHne TIEpEeMEHHOr0 TOKa B LEMHM W3 MOCIEIOBATEIBHO COCJHHEHHBIX
KOHJICHCATOPA, KaTYILIKH U PE3UCTOpa

0,5

Tema 5.2
MexaHndecKkue 1
PIEKTPOMATrHUTHBIE
BOJTHBI

Conep:xanue y4eOHOT0 MaTepuaJia

Mexanuyeckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CKopocTh pactipocTpaHeHus U JITTHHA
BouiHBL. [lorepeunsie 1 pogosibHbEIe BOIHBEL. HTephepeHus 1 nudpakiyus MEXaHHIeCKUX BOJH.
3ByK. CkopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHUTHIE BOJTHBI.
VYcnosus H3ITYyUYCHUSA DBJICKTPOMAIHUTHBIX BOJIH. Bzaumnas opucHTauus BCKTOPOB E, Buvs
3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme. CBOMCTBAa AJIEKTPOMATHUTHBIX BOJIH: OTpPa)KE€HUE,
npenomiieHue, noaspusanus, audpakuus, natepdeperius. CKOpOCTh IEKTPOMArHUTHBIX BOJH.
[lkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHUe SJIeKTPOMArHUTHBIX BOJH B TEXHUKE M OBITY.
[IpuHUMOBl paguoOCBSI3W W TeleBUACHUA. Panuonokanus. ODJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>KaroIleu cpeibl

Tema 5.3
Onruka

[IpsimonuHeitHOE pacnpocTpaHeHne cBeTa B OJHOpoJHOM cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpakeHus cBeta. [locTpoenne n3oOpaxeHuit B IOCKOM 3epkaiie. [Ipenomienue ceerta.
3aKkoHBl TpeJoMIIeHUsl cBeTa. AOCONIOTHBIA TOKa3arenb mperaomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIil yroa moaHOro BHYTpeHHEro orpaxeHus. Jucnepcus ceera. CloxHBIN
coctaB Oenoro ceera. L[Ber. CoOuparoniye u paccenBaroniye JuH3bl. ToHKas nauH3a. DokycHoe
paccTossHHE M ONTHYECKas Cujla TOHKOM JuH3bL IlocTpoeHne n3o0pakeHHH B COOMpPAOLINX U
paccenBarolmux JMH3ax. dopMyna TOHKOW JMH3BL YBEJIWYEHHE, AaBaeMoe JIMH30U. lIpenesnsr
MPUMEHUMOCTH TreoMmeTpuueckoi ontuku. WuTepdepeninus csera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB U MHUHUMYMOB B HMHTEepP(GEPEHLIMOHHOW KapTHHE OT JBYX
cUH(a3HbIX KOTEPEHTHBIX MCTOUHUKOB. [ludpaxmus ceera. JudpakunonHas pemerka. YcioBue
HaONIO/IeHNsl TJIaBHBIX ~MaKCUMYMOB TIpM TAaJ€HUUM MOHOXPOMATHYECKOTO CBeTa Ha
mudpakuuoHHyto peuetky. [lonspuszanus cBera

IIpakTrueckue 3aHATUA

[IpakTuyeckas pabora: HabOmronenue nucnepcun cBeTa

0,5
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JlabGopaTropHble 3aHATHSA

JlaboparopHas pabora 6. I3mepenue nmoka3aTels MpeIoMIICHUS CTeKIIa
JlaboparopHast pabora 7. MccnenoBanue CBOWCTB U300paKEHUH B IMH3AX

HpO(l)eCCI/IOHaJILHO OPUECHTHPOBAHHO€ COAECPKAHUE (conepmanne NMPUKJIATHOTO MOL[y.]'[ﬂ)

I[MpakTuyeckue 3aHATHS

[IpakTnueckast pabora: TexHuyeckue yCTpoOIiCTBa M MpakTUUYECKOE IpPHUMEHEHHue: ceilcmorpad
3JIEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOI0 TOKAa, JUHUHU JJIEKTPOIEepeaay, My3bIKaJbHbIE
MHCTPYMEHTBI, yJbTPa3BYKOBasi AUArHOCTUKA B TEXHHUKE M MEAMIMHE, pajap, paavuoOlpUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, ayna, ¢oToamnmnapar, NpOEKIMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PELIETKa, OISPOUI, TEIECKOIL.
[IpakTnueckass pabora: Bunel mznydenuil. Buabl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbI
nornomieHusi. CrekTpanbHblii aHanu3. CHeKTpalbHbIE KJIAcChl 3Be3ld. YIbTpaduOIeTOBOE
uznyuenue. Mudpakpacnoe uznyuenue. PenrrenoBckue myuu. Mx npupona u cBoiicta. Illkana
3JEKTPOMArHUTHBIX U3ITYy4EHUI

0,5

Pa3nen 6. OcHOBBI crIENHAILHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1
OCHOBBI TEOPUH
OTHOCHUTEIIEHOCTH

Conep:xanue yueOHOro MaTepuaJia

I'paHnuBpl  NMPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIIHI
OTHOCHUTENIBHOCTH OWHIITeHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU H
COKpallleHHe JJIMHBI. DHEpPrusi U MMILYyJbC CBOOOAHOHM wacTuipl. CBsI3b Macchl C PHEpruedl u
UMIIYJIbCOM CBOOOIHOM YacTUIbl. DHEPrus MOKOsi CBOOOTHON YaCTHIIbI

0,5

OK 01
OK 02
OK 04
OK 05

Paznen 7. KBantoBas ¢pusuka

Tema 7.1
JI1EeMEHTHI
KBAaHTOBOU OIITUKU

Copep:xaHue y4eOHOT0 MaTepuaJia

®oronsl. Dopmyia [lnanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTe u uccienoanue Gorordpdexra. Ombitel A.I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiHmTeitHa a1 Gotorddexra. "KpacHas rpanuna” dporoaddexra. JlaBnenue cpera.
Omneitel I1.H. JlebeneBa. Xumuueckoe JAeiicTBUE cBeTa

Tema 7.2
Ctpoenue aToma

Conep:xanue yueOHOro MmaTepuajia

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuio ctpoenus aroma. [InmanerapHas
Mozenb aroma. [loctynater bopa. M3nydenne u mornomeHue GOTOHOB MPH MEPEXO0JEe aromMa C
OJIHOTO YPOBHS 3HEPTrUM Ha Jpyroi. Buael criekTpoB. CHEKTp YpPOBHEN SHEPrUU aToMa BOJOPO/IA.

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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Bomnogsie cBoticTBa wactuil. Bonasr ge bpoitnst. KopnyckynspHo-BosHOBOH nyanu3M. Judpaxius
ANEKTPOHOB B KpucTawiax. CIIOHTaHHOE U BBIHYXKJIECHHOE H3IydyeHHUE. YCTPOWCTBO M MPHUHIIMII
paboTsI Ta3epa

[IpakTrueckue 3aHATHS

[IpakTuyeckas padora: HabOnronenue TMHEHYaToro CrekTpa

0,5

Tema 7.3
IATOMHOE SIPO

Conep:kanue y4eOHOIro MaTepuaa

MeToapl HaOMIOACHUS W PETUCTPALMM 3JIEMEHTapHBIX 4YacTUll. OTKPBITHE PaIMOaKTHUBHOCTH.
OmnbiTel Pe3epdopaa mo omnpeneneHnio cocTaBa paJnoakTHBHOTO m3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4eHus. BiusHue pagroakTHBHOCTH Ha KUBBIE OpraHn3Mbl. OTKPBITHE TPOTOHA
u Heirpona. Hykinonnas mozens siapa ['eiizendepra-MBanenko. 3apsi siagpa. MaccoBoe unciio siapa.
W3otonsl. Anbga-pacman. DIeKTpOHHBIN U MO3UTPOHHEIN OeTa-pacnana. ['amma-u3nydenne. 3akoH
PaZo0aKTUBHOIO pacnaaa. JHEprus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.
Snepusie peakuuu. Jlenenwe u cuHTe3 sAep. fAaepHbId peakTop. TepMOsIEpHBIM CHUHTE3.
[TpoGeMbl 1 IEPCIIEKTUBDI SACPHOI YHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIEPHON SIHEPTETHKH.
DOneMeHTapHble yacTullbl. OTKpbITHE TO3UTPpOHA. DyHIaMEeHTanbHbIE B3aUMOICHCTBUSA

[IpakTrueckue 3aHATHS

[IpaxTuueckas pabora: MccienoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim)

0,5

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHME (COTEPKAHUE MPUKJIATHOTO MOXYJIs1)

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckas padora:

1. JlenoBasi urpa: IloHsATHS, CBsA3aHHBIE C M3YYEHUEM METOJOB HAy4YHOI'O TO3HAHUSA: SIBJICHUE,
Hay4HbId (akT, runoTesa, (punyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, DKCIEPUMEHT,
MOJIETTMPOBAHKE, MOJIENb, U3MEPEHHE.

2. IlpakTuyeckas padora: TexHnuecKkre yCTpOMCTBA U MTPAKTUUECKOE TPUMEHEHHE: (POTOITIEMEHT,
dboTomaTunk, coNHEUHas Oarapesi, CBETOAMOJ, CIEKTPOCKOM, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, siepHbIil peakTop, aToMHas 6omba

0,5

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Tema 8.1
(DJI€MEHTBI
ACTPOHOMUU U
acTpou3uku

Conep:xanue yueOHOro MmaTepuajia

Bun 3Be3qnoro neb6a. Co3Be3ausi, IpKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE JBIKeHHE. CoMHEdHast
cucrema. Ilmanersl 3eMHOU rpynmbl. [lnanersi-rurantel. Manbie Tena COJHEYHOW CHUCTEMBI.
Comnne, porocdepa n armocdepa. ConmHeunas akTUBHOCTh. ctounuk sHepruu CoJTHIIA U 3BE3/I.

0,5

OK 01
OK 02
OK 03
OK 05
OK 07
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3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, pPaAUyC, TeMIeparypa, HuX
B3aUMOCBS3b. 3BE3/Ibl TVIABHOM IMOCJIEIOBATEIILHOCTU. 3aBUCUMOCTh '"'Macca - CBETHMMOCTh' IS
3Be3]1 TJIABHOU TOCIIeIoBaTeIbHOCTH. BHyTpenHee crpoenue 38e3/1. CoBpeMEHHbIE NMPEeCTaBICHUS
0 MPOUCXO0KJAeHUM U 3Botonuu CosHLa U 3Be37. OTambl )KU3HU 3Be3A. Mieunslil [yt - Hama
lNanaktuka. CrimpanbHast cTpykTypa ['anakTuku, pacupeeneHue 38e3/, ra3a u nouid. [lonoxenue
u newkenue Comana B [Namaktuke. Ilnockas u chepudeckas moacuctembl ['amaktuku. Twurbt
raJlakTuk. PaguoranakTuku v kBa3zapel. YepHble AbIphI B iApax ranakTuk. Beenennas. Pacumpenue
Bcenennoii. 3akon Xa066:ma. Paz6eranue ramaktuk. Teopust bonbiioro B3psiBa. Mojiens «ropsdeit
Bcenennoii». Macmtabnas crpykrypa Bcenennoit. Meraranaktuka. Hepemennsie mpo0OsieMbl
aCTPOHOMUU

JlabopaTopHble 3aHATHUS

JIaGoparopHas pabota 8. HabmoaeHns HEBOOPY>KEHHBIM IJ1a30M C UCIOJIB30BAHUEM
KOMITHIOTEPHBIX MIPWIIOKEHUHN JJISI ONIPEICIICHUS MOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3auss CeBEpHOTO MOMyIIapus U IPKUE 3BE3/1bI

CamocrosiTesibHas padora

96

IpomexyTounas arrectanus (1nddepeHIMPOBaAHHBIN 3a4€T)

Bcero:

108
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3. YCJOBMSI PEAJIM3ALIAU TPOTPAMMEI OBIIIEOEPA3OBATEJIBHOI
JUCHUIINHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanuzanuss mporpamMmbl  y4eOHOW — IUCIHMIUIMHBI TPOHM3BOIUTCA C INPUMEHEHUEM
JTVCTAHIIMOHHBIX TEXHOJOTUHN U TpeOyeT HaTNIUs AIEKTPOHHON 00pa30oBaTeNLHOM Cpeibl; y4eOHOTO
kaOuHeTa.

OobopynoBanne yueOHOro KabuHeTa:

® KJIaCcCHAs JI0CKa;

® [10Ca/I0YHbIE MECTa M0 KOJIMYECTBY 00YUarOIINXCS;

e pabouee MECTO IIpenoaaBaTes;

® yueOHO-IIpaKTUUYECKOe 000pyI0BaHUE, HEOOXOAUMOE ISl POBEACHUS MIPELYCMOTPEHHBIX
mporpaMMoil npaxktuueckux 3aHsaTuil. B coorserctBue ¢ n.4.4 ®I'OC CIIO nomyckaercs 3ameHa
000pyIOBaHUs €T0 BUPTYyaJIbHBIMU aHAIOTaMHU.

TexHuyeckue cpeacTBa 00yUeHHsI:

e KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiir «JIuuHas cTyaus» ¢ BO3MOXKHOCTBbIO PabOThI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcomM;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyeoHo-MeToaAuYeCKOE o0ecneyeHne TUCHUILINHEIL:

* METO/IMYECKUE YKa3aHUs 110 OpraHU3allK MPAKTUYECKUX 3aHITHH;

* METO/IMYECKUE YKa3aHUs 110 CAaMOCTOSITENIbHOM padoTe.

IIporpammHoe obecnieueHue:

[IporpamMMHoOe oOecrieueHue, SBISIOLIEECS] YaCThIO BJEKTPOHHOM HMHPOPMAIMOHHO-
o0pa3zoBaTeNbHON Cpebl U Oa3upyroleecs Ha TeNeKOMMYHUKAIIMOHHBIX TEXHOJIOTHX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE Y TECTHPYIOLIHE TPOrpaMMBbI;

- HHTEJUIEKTyalIbHble pOOOTU3HPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBHIIIOJHEHHBIX padoT;

- clipaBOYHO-TIpaBoBasi cucreMa «KoHCylnbTaHT mItocy, «["apanT;

- anekTpoHHO-O0ubnoreunas cucrema (ObC) OBC «IPR SMART» http://iprbookshop.ru/;

- mporpamMma ymnpasiieHusi oOpazoBatenbHbIM mnpoueccoM B OUNOC (MudopmannonHas
texHosorus. [Iporpamma yrmpasnenust oopazoBarenbHbIM mporieccom. KOMBAT).

3.2. HWundopmanmnonHoe odecneyeHne 00yueHust

OcCHOBHBIC HCTOYHUKHU:

1. Msxumes I'.4., ByxosueB b.b., Corckuit H.H. ®uzuka 10 xmacc. / mox penaxiuei
[TapdentneBoit H.A. - Akunoneproe o6mectBo «M3natenscrBo [pocsemmenne»

2. Msxkumes I'.JI., byxosueB b.b., Yapyrun B.M. ®usuka 11 knacc. / mox penakuueit
[TappentreBoit H.A. - AkunonepHoe odmiectBo «M3aarensctBo [Ipocemenue»

Ilepeyenns UHTEpHET-PECYPCOB!

1. KM-mikouna. — Pesxum mocryma: http://www.km-school.ru;

2.  OrtkpeiTass  ¢usmka. —  Pexum  goctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3.  Ilnardopma SIKnacc — Pexxum mocryma: http://www.yaklass.ru ;
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4.  bubnmorexka 1uudpoBoro o0pa3oBaTENLHOTO KOHTEHTa — Pexum gocTyna:
http://Monypoku.pd;

5. ®dwusuka.ru. —Pexxum mocrymna: http://www.fizika.ru ;

6.  ®UIIU (BIIP 11 xmacc) — Pesxum mocryma: http://www.fipi.ru ;

7.  DnekTpoHHBIN yueOHHK — PeskuMm mocryma: http://www.physbook.ru.

8.  CnpaBouHo-mpaBoBas crcreMa « KOHCYIBTaHT ILTHOC)

9.  DAEKTPOHHO-OMOIMOTEUHAS cucreMa (BBC) ObC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

KOHTpOJIL N OHEHKA pPaCKpPbIBAIOTCA UYCPE3 YCBOCHHBLIC 3HAHUA H HpI/IO6peTeHHLIC
06y‘laIOI_I_[I/IMI/IC${ YMCHH:A, HAIIPAaBJICHHBIC Ha (I)OpMI/IpOBaHI/Ie O6IJ_[I/IX n HpO(I)CCCI/IOHaJ'ILHLIX
KOMIIETCHIIUH. KOMHCTCHHI/II/I JOJIDKHBI OBITH COOTHECEHEI C IMPEAMCTHBIMHU PE3YyJIbTaTaAMU.

Koa 1 HauMeHoBaHue Paznen/Tema Tun omeHOYHbIX
¢GopMupyeMbIX KOMIIETEHIH I MeponpUuATHI
OK 01. BeibupaTh criocoOsI Pasnen 1. Temsr 1.1., 1.2, 1.3
pelIeHMS 3a1a9 Paszmen 2. Temnr 2.1., 2.2., 2.3.
npodeccuonabHON nestenbHoct| Paszmen 3. Temsr 3.1., 3.2., 3.3,
IIPUMEHHUTEIBHOK Pa3JInYHbIM 3.4., 3.5.
KOHTEKCTaM Pasmen 4. Temu1 4.1., 4.2.

Pasmen 5. Temsr 5.1., 5.2., 5.3.
Pasnmen 6. Temsur 6.1., 6.2.
Paspen 7. Temsr 7.1, 7.2

OK 02. Mcnonbs3oBaTh Paznen 1. Temsr 1.1., 1.2, 1.3 [ tynupoBanue
COBpEMEHHBIE cpesicTBa Mmoucka, | Pazgen 2. Temsr 2.1., 2.2, 2.3.

aHaJIM3a U NHTEPIpETALH Paznen 3. Temst 3.1, 3.2., 3.3, TectupoBanue
uH(pOopMaluu U 3.4., 3.5.

MH(OpPMaLIMOHHBIE TEXHOJIOTUN Paznen 4. Temsr 4.1., 4.2. BrIToTHEHNE TPAKTUYECKUX|
JUTS. BBITIOJTHEHHUS 33124 Pasmen 5. Temsr 5.1., 5.2., 5.3. 3aaHui
npodeccuoHanbHOM Paznen 6. Tems1 6.1., 6.2.

JEATEIbHOCTH Pasnen 7. Temsr 7.1, 7.2 KontpomnbHas pabora
OK 03. ITnanupoBats u Pasgenl. Temsr 1.1.,1.2,1.3

pean30BbIBaTh COOCTBEHHOE Pazpgen 2. Temr1 2.1., 2.2., 2.3. BrinonHeHue 3amanuii Ha
npodeccuoHanbHOe U Paszgen 3. Temsr 3.1., 3.2., 3.3, ¢ hepeHIInPOBAaHHOM
JMYHOCTHOE Pa3BUTHE, 3.4., 3.5. 3ayeTe
MpPEANPUHUMATEIBCKYIO Pasnen 7. Temsr 7.1, 7.2

JIESITCIILHOCTh B
npodeccuoHabHOM cepe,
WCTIOJIb30BaTh 3HAHUS TI0
(rMHAHCOBON TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

OK 04. 3ddextuHO Pasnen 1. Temsr 1.1., 1.2, 1.3
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B3aMMO/ICHICTBOBATh U PabOTaThB
KOJUIEKTUBE U KOMAHJIE

Paznen 2.
Paznen 3.
3.4.,3.5.

Pasznexn 4.
Pasznexn 5.
Pasnexn 6.
Pazgen 7.

Teme1 2.1., 2.2., 2.3.
Temsr 3.1., 3.2., 3.3.,

Temsr 4.1., 4.2,
Temsr 5.1.,5.2,,5.3.
Temsr 6.1., 6.2.
Temsr 7.1, 7.2

OK 05. OcymecTBiATh yCTHYIO
HUIIMCbMCHHYIO KOMMYHHKAIIUIO
Ha roCyJIapCTBEHHOM SI3bIKE

Pazpgen 1.
Pasznen 2.
Pazgen 3.

Temsr 1.1.,1.2, 1.3
Temsr 2.1.,2.2., 2.3.
Temsr 3.1., 3.2., 3.3.,

Poccuiickoit deneparuu ¢ 34, 35.
y4eToM 0coOeHHOCTEeH Pasnen 4. Temr1 4.1., 4.2,
COLIMATILHOTO U KYJIBbTYPHOTO Pasznen 5. Temsr 5.1.,5.2,, 5.3.
KOHTEKCTa Pasnen 6. Temn! 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2
OK 07. CozaericTBOBaTh Pazmen 1. Temsr 1.1., 1.2, 1.3
COXPaHEHHUIO OKPYKaroIIei Paznmen 2. Temsr 2.1., 2.2., 2.3.
CpeIIbI, PECypCcOCOepeKCHHIO, Paspmen 3. Temsr 3.1., 3.2., 3.3,
MPUMEHSATH 3HaAHUS 00 3.4., 3.5
W3MEHEHUH KIMMaTa, Pasnen 4. Temr1 4.1., 4.2.
MIPUHITUITEI OEPEKITMBOTO Pasnen 6. Temnr 6.1., 6.2.
MIPOU3BOJICTBA, 3P PEKTUBHO Pazpen 7. Temst 7.1, 7.2
JIEWCTBOBATH B UPE3BbIYANHBIX
CUTYaITUIX
[1K 1.2 TIpuMeHSATh HOPMBI [IpaBa Paznmen 2. Tema 2.3.
JUTst pCIICHUS 337124 B Pazgen 3. Tema 3.3.
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU Pas,ueﬂ 4 TeMa 43
Pasgen 5. Tema 5.3.
Pasgen 7. Tema 7.3
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