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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJbLHON JUCIATLINHBI

OOmeobpa3oBarenbHas gucnuiinHa «®Dusnuka» sBISETCS 00s3aTEIbHONM YacThIO
0011e00pa30BaTeNIbHOTO UKIa 00pa3oBaTeNbHON nporpammsl B cooTBerctBun ¢ @I'OC CIIO
09.02.11 Pa3zpaboTka u ynpasJjieHHe IPOrPAMMHBIM o0ecriedeHueM

1.2. e 1 nJIaHUPYyeMble Pe3yJibTAThI 0CBOCHUS IUCIUILINHBI:
1.2.1. lleau M CHUNJINHBI:
Copepxanrie nmporpamMmbl 0011e00pa3oBaTeIbHON TUCIUIUIMHEI DHU3KKa HANpaBIeHO HA
JIOCTH>KCHHE CIICYIONINX LIeJICH:

® (dopMupoBaHHE y 00yUYaIOIIUXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs1,3HAYUMOCTHU
buznyeckux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOTO CHEIUAINCTA  MpU
OCYIIIECTBIICHUH €ro Mpo(eccroHalbHON 1eTeIbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTGCTBCHHO-Hay‘IHOﬁ I'paMOTHOCTH;

® OBJAJCHUEC CHEHUPUUSCKON CHUCTEMON (PU3NUECKUX IOHATUH, TEPMHHOJOTHEH M
CHMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® 0BJIaJICHHE OCHOBHBIMU METOJAMH HAYYHOI'O IO3HAHUS MPUPOJIbl, UCIOJIB3YEMBIMU B
¢usuke (HAOMIOJCHME, ONHMCAHWUE, W3MEPEHHE, BBIIBMKCHHE THUIIOTE3, IIPOBEICHHE
IKCIIEPUMEHTA);

® OBJIaJACHUC YMCHUIMMU 06pa6aTBIBaTL JaHHBIC 3KCIICPUMCHTA, O6’[>${CH${TLHOJ'Iy‘leHHBIe
pPE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘16CKI/IMI/I BCINYMHaAMH B Ha6J'IIOI[a€MOM
SABJICHHH, ACJ1aTh BBIBOABI,

® (hopMUpOBaHHE YMEHHUS pemiaTh (U3NUECKUe 3a7]a4i Pa3HbIX YPOBHEU CIOKHOCTH;

® Dpa3BUTHE IIO3HABATEIIBHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce NPUOOPETEHUs 3HAHUM C MCIOJIb30BAaHUEM PA3IMUYHBIX MCTOYHHUKOB
MH(pOpMallUd U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; yMeHUH (QOopMyIHpoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3UIUIO 10 OTHOUIEHUIOK (PU3NYEeCKON HHPOPMAIIMH, TTOTydaeMon
U3 pa3HbIX HCTOYHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKYy.

1.2.2. IInanupyemMblie pe3yJbTaThbl OCBOCHHUS 001e00pa30BaTEJIbHOM TUCHUTIIHHBI
B coorBercTBUH ¢ PI'OC CIIO n na ocuose PI'OC COO
O6mme xommereHnuu (nanee — OK) ®I'OC CIIO B COOTHECEHWUH C JTUYHOCTHBIMU,
MeTanpeMETHBIMU U MPEAMETHBIMH pe3ysbTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — I1PO)
®I'OC COO npexncrapiieHbl B Ta0NULIE:



Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIIUIi

OK 01. Beibupats cioco0sl
peuieHus 3ana4d
npodeccHoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IHMYHbIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oonue

JImyHOCTHBIE pPE3yiabTaThl AOJUKHBI OTpPAXAThb B YaCTH
TPYAOBOT'O BOCIIMTAHUSA:
- TOTOBHOCTB K Tpyay, OCO3HAHUEC LIEHHOCTHU MAaCTCPCTBA,

TPYIOIIO0uE;

- TOTOBHOCTE K AKTUBHOH IEeITEIbHOCTU
TEXHOJIOTHYECKON

51 COLMAILHON HAIPABIICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HMHTEpeC K pa3lu4HbIM cdepaM MpodecCHoHaTbHOMI
JeATEILHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH;
MeranpenmeTHbie pe3ynbTaThl JOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[eﬁCTBHSIMHI

a) 0a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOSATENIFHO (hOpMYNIMpOBaTE M aKTyaJH3HPOBAThH
npoOiemy, paccMarpHBaTh ee
yCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK MM OCHOBAHUS

KIaccupukauud u  0000IIeHus;

BCCCTOPOHHC,

JUIslL  CpaBHEHUS,
OIPEAEIATh LENH AEATEIbHOCTH, 3a7aBaTh apaMeTphbl U
KpUTEpUU

UX  JOCTHXKEHMS; BBIABISATH  3aKOHOMEPHOCTH U
MIPOTUBOPEYUS

B PACCMaTPUBAEMBIX SIBICHUSX

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

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

I1P6 1. ChopMupOBaHHOCTH MPEACTABICHUN O POJIH
U MecTe (U3MKM U AacCTPOHOMHUH B COBPEMEHHOM
HAayYHOH KapTHHE MHUpa, O CHCTEMOOOpa3yromeil poiu
buzukn

B Pa3BUTHUH

CCTCCTBCHHLBIX TCXHUKHN U

Hayk,
COBPEMEHHBIX TEXHOJIOTHW, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(DU3UKOB B pa3BUTHE HAYKU;
NMOHUMaHUE (PU3UUYECKOU CYITHOCTH HaOII0AaeMbIX
SIBJICHUM MHMKpPOMHpA, MakKpoOMHUpa M MEramupa;
ITOHUMAaHHE posu

ACATCIIBHOCTHU

aCTPOHOMUU
B IIPAKTHYECKON 4eloBeKa U
JAJIBHENIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH, DPOJIH
¢buzukn

B (OpPMHpPOBAHUU Kpyroszopa M (yHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa JUIsl PEUIeHMs] MPaKTHUYECKUX
3azay;

[TP6 2. CdhopmupoBaHHOCTh yYMEHUW pacrmo3HaBaTh
¢usnueckue sBieHUSA (IIPOLECCHI) U  OOBICHSATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PpaBHOYCKODEHHOE IPSMOJIMHEHHOE JIBUJKEHUE,

CBO6OJIHOC maacHue TCJ, IBUKCHHUC IO OKPYKHOCTH,

WHEepLUs, B3aUMOJEMcTBUE Ten, KoJjiebaTelbHOe
JABUIXXCHUC, PE€30HAaHC, BOJIHOBOE€ JBHKXCHHC,
mud¢y3us, OpOyHOBCKOE JIBJKEHHE, CTPOECHHE

KHUIKOCTE W TBEPIBIX TEJ, M3MEHEHHE O0beMa Tell
npu HarpeBaHUU (oxmakIeHu ), TETJIOBOE
PAaBHOBCCUC, HUCIAPCHUC, KOHJACHCAlMd, IIJIaBJICHUC,



- BJIAACTh HaBbIKaMH y‘{e6HO-I/ICCJI€I[OBaTeJIBCKOf/'I n

HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCliCHus
npo0Jem;

- BBIABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYyaJIM3UpOBAaTh 3a4da4dy, BbIABUI'aTb THUIIOTC3Yy CC

pEIIEHUs, HAaxXOOUThb apryMeHTHl U1 J0Ka3aTelbCTBa
CBOMX YTBEPJKICHMM, 3a1aBaTh MapaMETpbl U KPUTEPUHU
peleHus;

- aHaJIM3UPOBATH IIOJIYYEHHBIE B XOJ€ PEIICHUS 3aJa4u
pe3yabpTaThl, KPUTUYECKN OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMETb MEPEHOCUTh 3HAaHUA B IIO3HABATEIBHYIO H
IIPAKTUYECKYIO YaCTH KU3ZHEIEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
obuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpEIaraTb OPUTMHAJIBHBIE
MIOAXOABI U PEILCHHUS;

- TPOSBIIATH CHOCOOHOCTh MX MCIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

KPUCTAJUIM3ALUs, KUTIEHUE, BJIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOM SHEPTUU TEMIIOBOTO JABUKEHHUS
MOJIEKYJI ¢ a0CONIOTHOM TeMIepaTypoi, MOBBILICHUE
JaBIICHUS rasa pu

ero HarpeBaHuu

B 3aKpbBITOM COCyJ€, CBiA3b MCKAY MDapaMCTpaMu
COCTOsIHHA ra3a B HM3O0IIpoHECCaX; SJICKTpU3alusa TCI,
BSaHMOI[efICTBPIe 3apsa10B, HArp€BaHUC IIPOBOAHHKA C
TOKOM, BSaHMOHeﬁCTBHe

QJICKTPOMArouTHasA MHAYKIOUA, ﬂeﬁCTBHe MAar"ouTHOI O

MAarHuToB,

I1OJIA Ha IMPOBOJJHUK C TOKOM

U JIBIDKYIIMICS 3apsil, JIEKTPOMAarHUTHBIE KOJIeOaHus
Y BOJIHBI, MPSIMOJIMHEMHOE pacCIpOCTPAHEHUE CBETA,

OTpaXkeHHe, IpeJIoMIICHHE, UHTEpEepeHITHS,
T paKus
U TOoJApu3alUs  CBeTa,  JUCIEpPCHs  CBETa;

¢dorosnexTpudeckuii  3PGHEKT, CBETOBOE MAABICHHE,

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

11P6 3. Bnanenune OCHOBOMNOJArarouuMu
(i)I/ISI/I‘-IeCKI/IMI/I IIOHATUAMN nu BCJIIMYNHaAMU,
XapaKTePU3YIOIINMHU buznueckue TIPOIIECCHI
(CBA3aHHBIMM  C  MEXAHUYCCKUM  JBHIKECHUECM,

B3aHMOJICHCTBUEM TCI, MCXaHNYCCKHUMHU KOJICOaHHSIMHU

h  BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMU IIPOLCCCAMU; DJICKTPUICCKUM U

MarouTHBIM II0JIAMU, OJICKTPUICCKUM TOKOM,

AJIEKTPOMATHUTHBIMH ~ KOJICOAHUSIMH W BOJHAMU;
ONTUYECKUMH SIBIICHUSIMH, KBAaHTOBBIMHU SIBIICHUSIMH,
CTPOCHUEM sapa,

aToMa u dTOMHOTI'O



PaIMOaKTUBHOCTHIO); BJIaICHHE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  MOHSATUAMH, IO3BOJISIIOIIUMH
XapakTepU30BaTh IPOLECCHl, MPOUCXOIAIINE Ha
3BE3/ax, B 3BE3IHBIX CHCTEMaXx,
B MEXXTATAKTHYECKOH cpeie; IBUKCHIE HEOSCHBIX Tell,
IBOJIIOLMIO 3Be311 M BeelleHHoid;

[IP6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusiMHU (3aKOH BceMupHoro Tsarorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpPAaHEHUS MEXaHHYECKOU
SHEPrUH, 3aKOH COXPAHEHHS HUMITYJIbCa, MPUHIIUI
CYNEPHO3UIMU  CHJI, TPUHLUUI PABHOIPABHOCTH
MHEPLUHUAIBHBIX CHUCTEM  OTCYETa; MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Fa30BbIC
3aKOHBI, IIEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHHUs SJEKTPUYECKOro 3apsnaa, 3akoH KyioHa,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl TOJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[xoyis - JleHna, 3akoH
AJIEKTPOMArHUTHON WMHAYKUWH, 3aKOH COXpPaHECHUS
SHEpPruH, 3aKOH MPSMOJUHEHHOTO pacHpOCTPaHECHUS
CBETa, 3aKOH OTPaXEHUs CBETAa, 3aKOH MPEJIOMIICHUS
CBETAa; 3aKOH COXPAHEHMS YHEPTUH, 3aKOH COXPAHEHHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOT O 3apsa,
3aKOH COXpPaHEHUsI MaCCOBOI0 YUCIIa, OCTynaTel bopa,
3aKOH  PaJMOAKTHUBHOTO  pacmlaja);  yBEPEHHOE
HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW IIpHU
aHanm3e (PU3NIECKUX SBICHHUH U MPOIECCOB;

[IPG 6. BrnaneHne OCHOBHBIMH METOJaMU HAy4YHOTO
TO3HAHMS, WCIOJIb3yeMbIMA B (U3HMKE: MPOBOIUTH
MpsIMBIE ¥ KOCBEHHBIE HM3MEpPEHUS (PU3UUECKHUX
BEJIMYWH, BBIOMPAsi ONTUMAJIbHBINA CITOCO0 M3MEpeHUs



OK 02. Ucmionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,

JImgyHOCTHBIE PE3YIbTAThl OOJDKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOTO ITO3HAHUA:

U HWCIOJIb3YS  W3BECTHBIE  METOJbl  OLIEHKH
IIOIPELIHOCTEN U3MEPEHMM, IIPOBOIUTE UCCIIEIOBAHUE
3aBUCUMOCTEN ¢buznveckux BEJIVYMH
C HCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTyYCHHBbIE PpE3YJIbTaThl, HCIONB3YS (U3NIECKHE
TEOPUM, 3aKOHbI U IIOHATUS, U JeJIaTh BHIBOJBI;
coOimogaTh mpaBuia  0€30MacHOro  Tpyda IpHU
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEJIOBATEIbCKOM AESITENbHOCTH C UCIIOIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTpPOMCTB u
naboparopHoro oOopymoBaHUs; CHOPMUPOBAHHOCTH
MPEACTABICHUI

0 METOoJax IOJIY4YEHHs HAy4dHBIX aCTPOHOMHUYECKHUX
3HAHUI;

I1P6 7. ChpopMHUpPOBaHHOCTh 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 BeIMUMHbI U (OPMYIIbI, HEOOXOUMbIE
JUISl €€ PELIEHMs], IPOBOJUTH PACUYEThl U OLICHUBATh
pearbHOCTh MOTYYEHHOTO 3HAaUeHUS (PU3NUECKOM
BEJIMYMHBI; pellaTh KaUeCTBEHHBIE 3a/1a4H,
BBICTPanBasi JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyKJIeHUI

C OIOPOIl Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pU3UYECKUe SIBICHUS

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



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

OK 03. ITnanupoBars

U peaIn30BbIBaTH COOCTBEHHOE
npo¢eCCHOHAIBHOE

Y INYHOCTHOE Pa3BUTHE,
IpeAPUHUMATEIBCKYIO

- cOpMUPOBAHHOCTb MHUPOBO33PCHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH W OOIIECTBEHHOW NPAaKTHKH, OCHOBAaHHOTO Ha
JMAJIOTe KYJIBTYP, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa

B MIOJIMKYJIBTYPHOM MHPE;
- COBEPLICHCTBOBAaHHME SI3BIKOBOM U  YHTATEIbCKOM
KYJIbTYpPbI KaK CPEACTBA B3aUMOJICHCTBUS MEK/TY JIIOAbMU
¥l [IO3HAHUS MUPA;

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIbHBIMU I[eI>'ICTBI/I$IMI/II

B) pabota ¢ napopmarmei:

- BIaACTh HaBBIKAMH MOJy4eHUS HH(OpMALUU U3
pa3HBIX CaMOCTOSITEIIEHO

CUCTCMATHU3allUI0 U

HCTOYHUKOB
OCYILIECTBIIATh  MOMCK,
MHTEpHpeTalnio HH(OpMAIMK Pa3IMYHbIX BUJOB U (popm

THIIOB,
aHajus,

MIPEJICTaBIICHHUS,
- ACTIOJIB30BATh CPeICTBA WH(POPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTraHM3AIMOHHBIX 337]a4 ¢ COOMI0ICHHEM TpeOoBaHMI
HPrOHOMUKHU, TEXHUKH 0€30MacCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMAIIMOHHOMN 0€30MacHOCTH

JIM9HOCTHBIE pPE3yJbTAaThl JOJDKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBCHHOT'O BOCITUTAHHS

- CHOCOOHOCTH OIIGHWBATh CHUTYallMI0O M TPUHUMATH

OCO3HAHHBIE pEIICHUs, OPUEHTHPYSICh HAa MOpaJIbHO-

TOYKa, WHEPLUHUAIbHAS CHUCTEMa OTCUeTa, WICATbHBIN
ra3; MOJICJIM CTPOCHHS Ta30B, KHUJIKOCTEH M TBEPABIX
T€J1, TOYCYHBIN IEKTPUUECKUH 3apsi, sIACPHAs MOJIEIb
aToMa, HYKJIOHHAas MOJENb AaTOMHOIO sjpa Tpu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILEHMIO K (hr3nyeckoit nHGopmanuy,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
y4eOHOI U Hay4IHO-TIOMYJIAPHON HH(pOpMaIu;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HOJTy4aeMoi HH(pOpMaIHU

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUN
¢usnueckoit  mHpOpManuu,
HWCTOYHUKOB, YMEHHI

110 OTHOUICHUIO K
MOJy4aeMoOll W3  pa3HbIX
WCIOJIb30BaTh LU(POBbIE TEXHOJOTMU JUIsSl TOMCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN U IIPEACTABICHUS



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCIIOJIb30BaTh 3HAHUSA 10
IIPaBOBOM

1 (UHAHCOBOM IPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaLUsX

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

HPaBCTBEHHbIC HOPMBI
Y [ICHHOCTH;

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYHMBOTO
Oynywuiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXaTh:
OgnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NEeNCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEIbHO  OCYILECTBJISATh MO3HABATEIBHYIO
NeATEebHOCTh,  BBISBJIISITH  MPOOJIEMBI, CTaBUTh U
dbopmynaupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbLHOMN
JIeATECIIEHOCTH

Y KU3HEHHBIX CUTYalUsIX;

- CAMOCTOSITENILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI
C Y4eTOM HMEIIIUXCS  PEcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDIIeKCHU JJIs1 OIEHKH CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH
PEIICHUS TI0 UX CHUKEHUIO

JlugHOCTHBIE PE3yNbTATHl JOJKHBI OTpa)XkaTh B YacTH
LEHHOCTU HAyYHOT'O MTO3HAHMUS:

-OBJIa/ICBAHME HAaBBIKAMU Y4eOHO-HCCIIEI0BATENLCKOMH,
MIPOEKTHOM U COLMATILHOM IESITeIbHOCTH;
MertamnpeaMeTHbIC PE3YIbTaThl JOJDKHBI OTPakKaTh:
OBnaneHne  YHUBEPCATBHBIMA  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) cOBMECTHasI 1€ TEIIbHOCTD:

- IOHUMAaTh U MCMOJb30BATh MPEUMYIIECTBA KOMAHIHOMN

y4yeOHOM M  HAy4YHO-TIOMYJSPHOW  WH(pOpPMALNU;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHAIN3a IOTy4aeMOn
uHpOopMaIU

I1P6 10. OBnagenue ymeHUsIMUA paboTaTh B IpyIie

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

B PELIEHHE pacCMaTpUBAEMOI TPOOIIEMBI



OK 05. OcyniecTBisATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepainyu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIEHOTO U KYJIbTYPHOTO
KOHTEKCTa

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUI
C y4eToM OOMIMX WHTEPECOB M BO3MOXKHOCTEH Ka)IOTO
YjieHa KOJIJICKTUBA;
- IPUHUMATh LEJIH  COBMECTHOM
OpraHW30BBIBAaTh U KOOPJWHUPOBATH JCUCTBUS IO €€
JIOCTMDKCHHIO: COCTABIIAThH IIJIaH JICHCTBHM, PacIpeeisTh
pOIM C Yy4YEeTOM MHEHHMH YYacCTHHUKOB, O0OCYXIaTh

PE3yIbTAaThL COBMECTHOM pa6OTLI;

JIeATCIIEHOCTH,

-OLIEHMBaTh KAauyeCTBO CBOEro BKJaJa M  KaXJIO0ro
y4yacTHUKAa KOMaHIbl B  OOmWUH  pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

OBnanenue YHUBEpCaIbHBIMU peryisTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JTIOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOAEH

IIPU aHAJIU3€E PE3yJIbTATOB AEATEIBbHOCTH

JlugHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)xkaTh B YacTH
ACTETUYECKOr0 BOCITUTAHUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAsl ICTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUI0, TAMATHHKAM,
TpaguuusM HaponoB Poccum, moctmxenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OsgnagcHue

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

I1P6 1. ChopMHUpOBaHHOCTh NPEICTABICHUNA O POJIH
U MecTe (U3UKHM M AaCTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTHHE MHpPA, O CUCTEMOOOpa3yroIel posn
buzuku

B DPa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE POCCHUMCKUX H
3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH;
MOHUMaHHe (PU3MUECKONW CYIIHOCTH HaOIII0JaeMbIX
SBJIEHUN MHUKpPOMHpA, MaKpoOMUpa M Meramupa;
MMOHUMaHHe pomnu

B IPAaKTUYECKOM  AEATeNbHOCTH

JAJbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, POJIH

aCTPOHOMHUU
4yeloBeKa U

¢buzukn
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OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHH IO,
MPUMEHSTH 3HaHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIENCTBOBATH

B UpE3BBIYAITHBIX CUTYAIIHIX

JCUCTBUSIMU:
a) oOIeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX Cepax KU3HH,
- Pa3BEPHYTO U JOTUYHO M3J1ararh CBOKO TOUKY 3PEHUS

C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

JInyHOCTHBIE pe3yJbTaThl JOJKHBI OTpa)xaTh B 4YacTH
9KOJIOTHYECKOI'0 BOCITUTAHUS:
9KOJIOTUYECKOM

- copmHupoOBaHHOCTH KYJIbTYPBI,

IIOHUMAaHUEC BIIMSAHUWA COIIMAJIbHO-O9KOHOMHWYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpensl, OCO3HaHHE r7100a7IbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOiIeM;

- IUIAaHUPOBAaHWUE M  OCYLISCTBICHUE JICHCTBUI B
OKpyXalolled cpeire Ha OCHOBE 3HAaHUS  Lejlel

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
AKTUBHOE HETPUATUE NEUCTBUMN, IPUHOCSIIUX BPEL
OKpY’KaloIleH cpeze

B (OpMHUpPOBaHMM Kpyrozopa H (PyHKIHOHAIBEHOU
IPaMOTHOCTH YE€JOBEKa JUIs PEIICHHUS NMPaKTHUYECKUX
3ama4

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJy4YEeHHBIE 3HAHUS I OOBSICHEHUS YCIIOBUM
NpOTeKaHUs GU3NYECKUX SABJICHUN B IPUPOAE U JUIS
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHON
KHU3HH I o0ecTiedyeHnss 6€30MacHOCTH MPU
o0pamieHn ¢ OBITOBBIMH MPHOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS
U COOJIIOCHUS HOPM 9KOJIOTHYECKOTO MTOBE/ICHHS B
OKpy’Karolel cpesie; MOHUMaHHe He00X0AMMOCTH
NPUMEHEHUS JOCTHXKEHUH (PU3UKU U TEXHOJIOTUH JUIs
panMOHaIbHOIO IPUPOIOIOIB30BAHUS

11



2. CTPYKTYPA U COJAEP)XAHME OBIIIEOBPA3OBATEJBHOM

JUCHUIINHDBI

2.1 O0beM IUCHUIIMHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 144
OcHoBHOE coep:KaHue 10
B T.Y.

TEOPETUYECKUE 3aAHATHUS 10
1a00paTOPHbIE U MPAKTUYECKUE 3aHATHS

IIpodeccuonabHO OPpEHTHPOBAHHOE COAepP KaHHe (Coiep:KaHue 3
NPHUKJIATHOTO MOIYJIs1)

MIPaKTUYECKHUE 3aHATUSI 8
CamocrosiTesibHas padoTa 120
IIpome:xyToyHasi arTecTanus (IK3aMeH) 6
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2.2. TeMaTuyeCKMil IJIAH U COleP:KaHUE TUCHUIUINHBI «PU3UKA)

HauMmenoBanue
pa3aesioB H TeM

Conep:xkanue y4eOHOTro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE),
J1a0opaToOpHbIEe M MPAKTHYECKUE 3aHATHUS

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Pa3znen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:kaHue y4eOHOI0 MaTepuaJia

BBenenue

CamocrositesqibHasi padora @Dusuka - Hayka o npupoje. HayuHble MeToAbl TO3HAHUA
OKpY>KaroIero Mupa. PoJib akcriepuMeHTa 1 TEOPUH B [IPOLIECCE TO3HAHUS TPUPO/IbL. DKCIIEPUMEHT
B (hmsuke. MoaenupoBanre GU3HUECKUX SIBJICHUN U porieccoB. Haydnble rumoTe3sl. Gundeckue
3aKOHBI ¥ TeOpUU. [ paHuUIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHiun coorsercTBus. Poib
u Mecto (u3MKH B (OPMHUPOBAHUM COBPEMEHHOW HAYYHOW KApTHHBI MHUpPA, B NPAKTHUYECKOU
NEeSATEIbHOCTH JIIOAEH

OK 03
OK 05

Pa3zgen 2. Mexanuka

25

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Knuematuka

CamocrosiTesibHass padora Mexanudyeckoe aBmwkeHHe. OTHOCHTEIBHOCTh MEXaHMUYECKOTO
neuxkeHus. Cucrema otcuerta. Tpaekropus. Ilepemerienue, ckopocTh (CpenHssl CKOpPOCTb,
MIHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE MaTepuaibHOW TOYKH, MX HPOEKLUHUH Ha OCU CHCTEMBI
koopauHat. Clo)KeHue nepeMenieHui 1 CI0KeHne CKopocTeil. PABHOMepHOE M paBHOYCKOPEHHOE
MpsMOJUHEIHOE ABMKEeHUE. ['pauKku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYTH H
MepeMelIeH!s] MaTepuanbHOM TOUKH OT BpeMeHUu. CBOOOIHOE MajieHue. Y CKOpeHHe CBOOOTHOTO
nagenus. KpuBonuneliHoe nBukeHue. /[BrkeHe MaTepralbHOM TOYKU IO OKPYKHOCTHU. YTJIOBas
CKOPOCTb, TUHENHasA cKopocTb. [lepuos u yacroTa. LleHTpocTpeMUTENBHOE YCKOPEHUE

CamocrosiTesibHas padora

[IpakTudeckue pabOTHI:

N3mepenne MTrHOBEHHOU CKOPOCTH.

HCCJ’IC}IOB&HHG COOTHOIIICHUA Me)I(le MyTAMHU, HpOfIJIeHHBIMH TEJIOM 3a ITOCJICAOBATCIIBHBIC paBHBIe
MIPOMEXKYTKH BPEMEHH P PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

N3yuenune nBmxeHus Tenaa, OpOIIEHHOTO TOPU30HTATBHO

Tema 2.2

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 4.2
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JImHamMuka

CamocrositeqbHasi padora [lpunnun otHocutenbHOoCcTH ['anmunes. IlepBbiii 3akoH HproToHa.
HNuepumansubie cucteMbl oTcyeTa. Macca tena. Cuna. [Ipuniun cynepro3unuu cui. Bropoi 3akon
HeroTona nns marepuanbHOM TOukM B uMHepuuanbHOM cucreMme orcueta (MCO). Tperuil 3akoH
HproToHa a1 MaTepuanbHbIX TOYEK. 3aKOH BCEMHMpHOro TiroreHus. Cuna Tspkectu. llepas
KocMHueckas ckopocTb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJIbKeHHs U cuiia TpeHust mokosi. Koadgumment tpenns. Crina conpoTUBICHUS IPH
JBUKEHHUH TeJla B JKUIKOCTH WM raze. [locTynaTenbHoe U BpalaTesibHOE JBUKEHHE aOCOIIOTHO
TBEpPAOro Tejaa. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaiieHus. [1nedo cunbl. YciioBus paBHOBECHS
tBepaoro tena B MCO

CamocrosiTesibHas padora

[IpakTuueckue padOTHI:

W3yuenne nBmxeHus: Opycka 1o HaKJIIOHHOH IIOCKOCTH MO IEHCTBUEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OPMHUPOBAHHOW HPYKUHE H
PE3MHOBOM 00pas3iie OT BEIMYMHBI UX Je(OPMAIHH.

HccnenoBanue ycaoBUid paBHOBECHS TBEPJOTO Tella, UMEIOIIEr0 OCh BPALICHUS

Tema 2.3
3aKOHBI COXPAHEHMS
B MCXaHUKEC

Conep:xaHue y4eOHOT0 MaTepuasa:

CamocroatenbHaa pabora lmnynbc MaTepHaIbHOW TOYKHM, CHCTEMBI MAaTEPUAIBHBIX TOYEK.
HMnynbe cuiiel M1 U3MEHEHHE UMITYNbCA Tella. 3aKoH coxpaHeHus umnyisca B MCO. PeaktuBHOe
nBwkenue. Pabora cuibl. MomHocTe cuibl. KuHeTndeckas sHeprus MaTepHabHOW TOYKH.
Teopema 00 m3MeHeHMH KuHeTW4eckod sHepruu. lloreHumanbHas sHeprus. IloTeHnumanpHas
SHeprus ynpyro aedpopmupoBaHHOW mpyxuHbl. [loTeHIManbHas 5SHeprust Tena BOIU3HU
noBepxHocTH  3emiu. [loTeHuuanbHble U HeMmOTeHUMaldbHble cuibl. CBs3p  pabOTHI
HEMOTEHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXAHMYECKOW SHEPTHM CHCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHNYECKOM DHEPTUU. YIPYTHE U HEYIIPYTHEe CTOJIKHOBEHUS

CamocrosiTeqbHast padoTa

[IpakTuueckue padboOTHI:
N3y4eHne cBA3M CKOPOCTEH T IPU HEYIPYTOM yIape.
HccnenoBanue cBs3U pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHUYEeCKON SHEPruH Tena

IIpodeccnonaibHO OpEHTHPOBAHHOE COJeP:KaHUE (COAepKAHUE TPUKJIATHOTO MOIYJIs)

IIpakTHYecKkHne 3aHATHA
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[IpakTnueckast pabora: TexHuYeckue YCTpOIICTBA M NPAKTHUECKOE NMPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSII0B, LICMIHBIE U PEMEHHBIE IIEpelauu, IOJIINITHUKH, BOAOMET, KONEp, IPYKUHHBIN
MUCTOJIET, IBUYKEHHUE UCKYCCTBEHHBIX CIYTHUKOB U PAKET.

[TpakTuueckas pabora: Mcmonp3oBaHue 3aKOHOB MEXaHHUKH JIJIs1 OOBSICHCHHS IBUKCHISI HEOSCHBIX
T€T W JUIS Pa3BUTHS KOCMHUYECKHX HCCIIEIOBAHUM, TPaHUIbl MPUMEHHUMOCTH KJIACCHYECKOM
MexXaHuKH. VIMuTaIms HeBeCOMOCTH

Pazgea 3. Moaexkyasipuasi Gu3nKa M1 TEPMOJAMHAMHMKA 23
Tema 3.1 Conep:xanue yueO0HOro MmaTepuaJia:
OCcHOBBI OCHOBHbBIE  TOJOXEHHUS MOJIEKYJISIPHO-KHHETUYECKOH Teopuu. bBpoyHOBCKOE  JBHYKEHHE.
MOJIEKYJIIPHO- Huddysus. Xapakrep IBUKESHUS U B3aNMOACHCTBHS YaCTHII BelecTBa. MoJIeNn CTpOCHHS Ta3oB,
KHHETHIECKOU KHUJIKOCTEH M TBEPJBIX TeN U OOBSICHCHHE CBOWCTB BEIICCTBA HA OCHOBE ATHX MoJjeield. Macca u
TEOPUHU pasmepbl Monekyn. KonmdectBo BemectBa. IlocrosHnas Asoragpo. TemnoBoe paBHOBECHE.
Temnepatypa u ee uzmepenue. llkana remneparyp Llenscus. Monens naeansHoro raza. OCHOBHOE 5
ypaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOW TEOPUU UeaIbHOTIO Taza. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEeH KMHETUYECKON PHEPrMM TEIUIOBOTO JBMXKEHMS 4acTul rasa. lllkama temmeparyp
KeneBuHa. VYpaBHenune MenneneeBa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3omponeccsl B UI€aNbHOM ra3e C IMOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMA, U30X0pa,
n3zobapa
CamocrosiTesibHast padoTa
[IpakTyeckue paboTHI:
N3mepenune macchbl Bo3ayxa KilaccHOM KoMHaTte. MccnenoBanue 3aBUCUMOCTH MEXY 0.5
IapaMeTpamMH COCTOSIHUS Pa3pe’KEHHOro rasa
CamocrosiTesibHast padoTa
JlabGopaTtopHas pabota 1. VM3ydenne ogHOTO M3 U30IPOIIECCOB 0.5
Tema 3.2 Conep:xxanue y4eOHOIr0o MaTepuaJia:
OCHOBBI CamocrositesibHass ~ pabora  TepmonnHamuyeckas — cuctemMa.  BHyTpeHHss — DHeprus
TEPMOJUHAMUKU TEPMOJIMHAMUYECKOH CHCTEMBI M CIOCOOBI ee u3MeHeHMs. KomuuecTBo TerioTsl M padorta.
BHyTpeHHss 3HEepTysa 0HOATOMHOI0 MJI€aIbHOIO ra3za. Buael Temonepeaayun: TemionpoBOAHOCTS,
KOHBEKIIMSI, U3JlydeHue. TemnoeMKocTh Tena. YJenbHas TEMJI0eMKOCTh BenlecTBa. KomamuecTBo 6

TEIUIOTHl Ipu Teryonepenaye. IlepBoiil 3akoH TepMoauHaMuKkH. [IpuMeHeHHe mepBoro 3akoHa
TepPMOJUHAMHUKN K wu3omponeccaMm. ['paduueckas wuHTepnperauus paboThl rasza. TersioBble

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 4.2
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MamuHbl. [IpuHIMNBL AeiicTBUS TeIIOBBIX MamuH. [IpeoOpa3oBaHHsi SHEPrUU B TEIJIOBBIX
MamuHax. Koagdunuent nonesnoro aeicteus (nanee — KIIJI) Teropoit mamunbl. [ukn Kapao n
ero KII/I. Bropoii 3akon TepmouHaMuki. HeoOpaTuMocTh mporeccoB B IpUpoe. IKOJIOTHUECKUE
MPOOJIEMBI TETIOIHEPTETUKH

CamocrosiTesbHast padoTa

[IpakTuueckas pabora: M3Mepenue yneiabHONU TEIIOEMKOCTH

0.5

Tema 3.3
IArperaTHble
COCTOSTHUS BEILIECTBA
1 Qa3oBbIe
MepeXOIbl

Conep:xanue y4eOHOT0 MaTepuaJia:

CamocrosiTesbHas padora [lapooOpazoanue u konaencanus. Mcnapenue u kurienue. Y genbHast
TEIUIOTa MapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTyphl KUTICHHsI OT AaBlieHHs. AOCONIOTHas U
OTHOCUTEJIbHAS BIAXHOCTh Bo3ayxa. Hacelmenssiid map. TBepmoe teno. Kpucramnuueckue u
amop¢Hble Tena. AHM30TponMsi CBOWCTB KpuctamioB. JKunkue kpucramipl. CoBpeMeHHbIE
Matepuainbl. IlnaBnenune w kpuctamnuzauus. YnenbHas Ttemiaora IuiaBieHus. CyOaumarus.
YpaBHeHHE TEII0BOro O6amaHca

CamocrosiTesibHas padora

JlabopaTtopHas pabota 2. OnpeneneHue BIaKHOCTA BO31yXa

0.5

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHME (COAePKAHUE MPUKJIATHOTO MOXYJIs1)

HpaKaneCKne 3aHATHUSA

[Ipaktuyeckass pabota: TexHHYecKHe YCTPOHCTBA M TNPAKTHUECKOE MPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenne mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpeHH oO0bemMa KOMHAThI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

[IpakTuyeckas pabGota: TexHHuUecKHe YCTPOWCTBA M IpPaKTHUUECKOE HpPHUMEHEHHE: JBHraTelb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUTPOMETP U TIICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUH TOTYYEHHUS COBPEMEHHBIX MAaTE€pHalioB, B TOM UMCJIe€ HAHOMAaTepHaJoB,
1 HAaHOTEXHOJIOTUHU

Pa3nen 4. daexkTpoauHamMmuka

25

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xaHue y4eOHOT0 MaTepuasa:

CamocrosiTesibHas padoTa DiekTpu3alus Tel. JIeKTpUYecKuid 3aps. JIBa BUa 31€KTPUUECKUX
3apsnoB. [IpoBOIHUKH, AUAIEKTPUKUA W MOJYINPOBOJHUKU. 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO
3apsga. BzaummoneiictBue 3apsnoB. 3akoH Kymnona. JOnektpuyeckoe mnojie. HampsikeHHOCTb
anekTpuyeckoro noss. [IpuHIun cyneprno3uuuu 3MeKTpudeckux nosei. JInHum HanpseHHOCTH
AJEKTpUYECKOTO TmoJisa. Pabotra cun  anektpocrarnueckoro mons. [lorennuman. Pa3HocTh

OK 01
OK 02
OK 04
OK 05
OK 07
[1K 4.2
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noTeHanoB. [IpOBOAHUMKM M JUAJIEKTPUKH B UIEKTPOCTATUYECKOM Iojie. Jluanekrpuueckast
IIPOHHUIIAEMOCTh. DJIEKTPOeMKOCTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCAaTopa.
OHeprus 3apsKEHHOI0 KOHAEHCaTopa

CamocrosiTesibHast padoTa

[MpakTrueckas padoTa: M3mMepeHue 21eKTpoeMKOCTH KOHACHCaTopa

Tema 4.2
ITocTosTHHBIN

BJICKTpI/I‘leCKI/Iﬁ TOK.

TOKM B pa3iIMyHbIX
cpenax

Conep:xkanue y4eOHOI0 MaTepuaJia:

CamocTrosiTesbHasi padoTa DJISKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUYECKOIO TOKA.
Ucrounuku toka. Cuna Ttoka. Ilocrosuubiii Tok. Hanpsbkenue. 3akon Oma mjis ydacTka IEmu.
DNEeKTpUUECKOE CONPOTHUBIIEHUE. YJEJIIbHOE CONpPOTHBIEHUE BellecTBa. llocnenoBaTenbHoe,
napajuleJibHOE, CMELIAHHOE COEAMHEHHE NPOBOJHUKOB. PaboTa 31eKTpHUecKoro Toka. 3akoH
Jbxoyns-Jlenna. MoIIHOCTh 3JEKTPUYECKOIO TOKA. OJEKTPOJABMXKYIIAs CUIa U BHYTPEHHEE
COIPOTHBIIEHUE UCTOYHMKA TOKAa. 3akoH OMa Juisl MOJHOW (3aMKHYTOW) 3JEKTPUYECKOM IIemu.
Kopotkoe 3aMmbIkaHue.

ONEeKTpOHHAs NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH CONPOTUBIIEHHUS METAJUIOB OT
TeMieparypbl. CBEpXIpPOBOIUMOCTb. DJIEKTPUYECKUI TOK B BakyyMme. CBONCTBA 3JEKTPOHHBIX
nyuykoB. [lomynpoBoanuku. CoOcTBeHHass M MpHUMECHas MPOBOAMMOCTH IOJYIPOBOAHHUKOB.
CaoiicTBa p-n-nepexoaa. [lomynpoBogHUKOBEIE MPUOOPHL. DIIEKTPUUYECKHUI TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB. DINEKTPOIUTHYECKAS TUCCOLMALIMSL. DIEKTPOIU3. DIEKTPUUECKHUI TOK B
razax. CaMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psan. Monuus. [Inazma

CamocrosiTesbHast padora

JIaGoparopHas pabota 3. M3ydyeHue cMeIaHHOro COeMHEHUS Pe3UCTOPOB.
JIaGoparopHas pabota 4. VI3MepeHue 37eKTpoIBUKYIIEH CUITbl ICTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MarauTHOe ToJie.
DJIEKTpOMAarHuTHas

WHIYKIHS

Conep:xkanue y4eOHOI0 MaTepuaJia

CamocrosiTesibHass padora [locrosHHbIe MarHUTHL. B3auMoAeMCTBHE TOCTOSHHBIX MAarHUTOB.
MarnuTtHoe nose. Bekrop MarHuTHON MHAYKUWH. [IpuHnmn cyneprio3unuu. JIMHMM MarHUTHON
nHAYKIMK. KapTrHa TMHUM MarHUTHON MHTYKIUH T10JISI IOCTOSIHHBIX MarHUTOB. MarHuTHoOE 1osje
IIPOBOAHMKA C TOKOM. KapTuMHa JIMHMI MOJS JUIMHHOTO NPSAMOIrO IPOBOJHMKA U 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJHMKA, KaTymIKH ¢ ToKoM. OnbIT Opcrena. B3anMonelicTBre NpOBOJIHUKOB C
TokoM. Cuna Amnepa, ee Moaynap U HanpasieHue. Cuna JlopeHua, ee MOIyJib M HalpaBlICHUE.
JIBrokeHre 3apsHKEHHOW YacTHIBI B OJHOPOJHOM MarHUTHOM mTonie. PaGora cuibr JlopeHma.

17



SIBrieHnE ANEKTPOMArHUTHON UHAYKIMU. [loToK BekTOpa MarHuTHOW MHAYKUMHU. DJC MHIYKINUH.
3aKOH  2JIGKTpOMarHuTHOM  uHaykuuu  Dapages. BuxpeBoe  ajeKkTpuueckoe  MOJIE.
DNEKTPOABMKYIIAsL CHJIA UHIYKIIMU B MPOBOJAHUKE, JBUXKYIIEMCS IMOCTYNATEIbHO B OJJHOPOIHOM
MarHuTHOM nione. llpaBuno Jlenma. WunyktuBHOCTH. SIBneHue camouHaykuuu. OJC
CaMOMHAYKIIUU. DHEPIHsi MArHUTHOTO MOJISl KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

CamocTrosiTesbHasi padora

HpaKTI/I‘leCKI/Ie pa60TBI: I/I3yquI/Ie MAarHuMTHOTO ITIOJIAI KaTYIIKHU C TOKOM. HCCJ’IGI{OB&HI/IC ,Z[efICTBI/IH
MMOCTOAHHOI'O MAarinTa Ha paMKy ¢ TOKOM

0.5

CamocrosiTesibHas padora

JlaboparopHast pabota 5. 3ydeHwne sBICHUS JIEKTPOMArHUTHONW WHIYKIIUN

0.5

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaHHE (COTePKAHNE MPUKJIATHOTO MOXYJIs1)

CamocrosiTesibHas padora

[IpakTuueckass pabora: TexHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
3JIEKTPOMETP, KOHJEHCATOP, KONUPOBAIbHBIA amnmapar, CTPYWHBIA NPHUHTEpP, aMIIepMETP,
BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
puOOpPHI, TEPMOMETP CONPOTHBICHUS, BaKYyMHBIH JAMOJ, TEPMHUCTOPbI U (DOTOPE3UCTOPHI,
MOJIYIPOBOJIHUKOBBIM ~ AMOJ,,  TaJbBaHUKA, I[IOCTOSHHbIE  MAarHUThl,  3JEKTPOMArHMTHI,
AJEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS TEYb.

ITpakTryeckass pabota: Mepsl 37eKTpoOe30NacHOCTH, IEKTPOCTaTUYeCKas 3alllnTa, 3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KOPOTKOE 3aMbIKaHHE

Pa3pen 5. Kosred0anus v BOJIHBI

24

Tema 5.1
MexaHUYECKHE U
PIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xkanue y4eOHOI0 MaTepuaJia

CamocrositesbHasg padora KonebarenbHast cuctema. CBoOoaHble KosnebaHus. ['apMoHMueckue
koneOanus. Ilepuon, wactora, ammuiutyna u  Qaza koneGaHuil. I[IpyXHMHHBIM MasTHHK.
MareMaTHueckuii MasTHUK. YpaBHEHME TrapMOHMYECKMX KojeOaHuil. Kunematuueckoe wu
JMHAMUYECKOe  OIMUCaHHWE KoyebaTenbHOro  JBWXKeHMsA. [IpeBpalieHue dSHEpPruM  MpHu
rapMOHUYECKUX KosieOaHusAX. CBSA3b aMIUIUTY bl KOJIEOaHUI UCXOMHONW BETUUMHBI C aMILTUTYIOM
KosiebaHuil ee ckopocTH U yckopenus. KonebatenpHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE
KoseOaHus

B MJICAJIbHOM KO0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHUUYECKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPIHHM B HJICATLHOM KOJIEOATEIHHOM

OK 01
OK 02
OK 04
OK 05
OK 07
[1K 4.2
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KOHType. BbIHyX/IeHHble MexaHudyeckue KoneOaHusi. Pesonanc. Pe3onancHas kpuBas.
BriHyX/IeHHBIE  dJEKTpOMarHuTHbIe  KoyieOaHus. [lepemennbld  TOk. CHHYycCOMIAIbHBIN
IIEPEMEHHBII TOK. MOIIIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYIHOE U JEHCTBYIOIEE 3HAUYEHUE CUJIbI
Toka u HanpspkeHus. Tpanchopmatop. [IponsBoacTBo, nepenava u moTpediIeHNnE SIEKTPUICCKOM
SHEpruu. OKOJOIMYECKME PpHUCKHM IpU IPOU3BOJACTBE AJIeKTpudecko sHepruu. KynbTypa
HCII0JIb30BAaHUS AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU

CamocTrosiTesbHasi padora

[IpakTuueckue paboOTHI:

HccnenoBanmne 3aBUCHMOCTH MEpUOJIa MaJbIX KOJICOaHHM Ipy3a HA HUTHU OT JAJIMHBI HUTU U MacChI
rpy3a. MHccnenoBaHue NEpeMEHHOTO TOKa B IENM M3 IOCIEJOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

Tema 5.2
MexaHu4ecKue 1
PIEKTPOMAarHUTHBIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

CamocrosiTesibHasgs padora MexaHuueckue BOJIHBI, YCIOBUs pacnpocTpaHeHus. [lepuon.
CkopocTb pacnpocTpaHeHus 1 JUTMHA BOJIHBL. [Tonepeunsle 1 pooibHble BOJIHBL IHTepdepeHus
U TUQpakius MexaHn4eckux BoJiH. 3ByK. CKOpocThb 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp
3ByKa. OJEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS H3JIy4EHHUs DJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanust BekTopoB E, B u v B anexkTpoMarHuTHOM BonHe B BakyyMme. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, IPEJIOMIIEHUE, ospu3aus, Tudpakuus, tHTepPepeHusl.
CkopocTh  ayieKTpoMarHuUTHBIX  BoJH. [llkama snekTpomarHuTHBIX BOJH. [IpumeHnenue
ANEKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITy. I[IpuHUUMOB pagvoCBA3M M TEJIEBUICHUS.
Paguonoxanus. DIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEN cpebl

Tema 5.3
OnTuka

CamocrositesbHas padora [IpsMosinHeliHOe paclipOCTpaHEHUE CBETA B OJJHOPOIHOM cpene. Jlyu
ceera. OTpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUH B IUIOCKOM
3epkane. Ilpenomsienue cBera. 3akoHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. I[lpeaenbHbI yrosi MOJHOTO BHYTPEHHETO
orpaxkenusa. Jlucnepcust cBera. CnoxHbli coctaB Oenmoro cera. llBer. Cobupatomue u
pacceuBaroniue TuH3bI. ToHKas auH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas Cujla TOHKOM JIMH3BI.
[TocTpoenne n300pakeHU B COOMpPAIONIUX M paccenBaronux JnH3ax. Dopmysa TOHKOW JTUH3HI.
VBenuuenue, pgaBaeMoe JMH30M. IIpenensl NPUMEHUMOCTH T€OMETPUYECKOM  ONTHUKH.
Wutepdepennus cBera. KorepeHTHble HCTOYHUKH. YCIOBHS HAOMIOAEHUS MaKCUMYMOB U
MUHHUMYMOB B MHTEP(EpPEHIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HUCTOYHUKOB.
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Hudpakius ceera. AudpakionHas penierka. Y clioBUe HA0II0IEHUS II1aBHBIX MAaKCUMYMOB IIPH
MaJeHU MOHOXPOMATHUECKOro cBeTa Ha qudpakinoHHyto pemeTky. [lonspusanus cBera

CamocrosiTesibHast padoTa

[IpakTuyeckas pabora: Habnronenue nucnepcun cBeTa

0.5

CamocTrosiTesbHasi padora

JlaGoparopHas padota 6. 3mepenue nokazaTesis MpeIoMIICHUS CTEKIIa
JlabGopaTopHas pabora 7. McciiemoBanue CBOWCTB H300payKEHUI B JIMH3aX

0.5

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHHE (COTePKAHNE MPUKJIATHOTO MOXYJIs1)

CamocrosiTesibHas padora

[Ipaktuyeckas pabora: TexHHUECKHE YCTPOMCTBA M TPAKTHYECKOE MPHUMEHEHHE: ceiricMorpad
NIEKTPUYECKUI 3BOHOK, F€HEPATOp NEPEMEHHOI0 TOKA, JMHHMM JJIEKTpOIepenayd, My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULUHE, panap, palHuOIPHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, nyna, goToanmnapar, NPOESKLMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(paKIIMOHHAsl peleTKa, NOIAPOH I, TEIECKOI.
[IpakTnueckast pabora: Bunel uznydenuit. Bunabl cnextpoB. CnekTpbl ucmyckaHus. CHeKTpbl
nornomieHus. CrekTpanbHblil aHamu3. CHeKTpajdbHbIE KJIacChl 3Be3A. YIbTpaduoIeTOBOE
nznyuyenue. Mudpakpacnoe mnznyuenue. Penrrenosckue myuu. Mx npupona u cBoiictsa. Illkana
AJIEKTPOMAarHUTHBIX U3JTy4EeHUN

Pa3nes 6. OcHOBBI crielIHAIbLHON TEOPHH OTHOCHTEJIBHOCTH

Tema 6.1
OCHOBBI TEOPHUH
OTHOCHUTEIIEHOCTH

Conep:xanue yueOHOro MmaTepuaJia

CamocrositesqibHasi padora ['paHuibl TPUMEHHMOCTH KIJIACCHYECKOW MeXaHWKH. llocTymartsl
CIIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MNPUHIMI OTHOCUTEIBHOCTH OUWHITEHHA. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHHU M COKpAIllEHWEe JUITMHBI. DHEPTrUus U HUMITYJIBC CBOOOMHON dYacTHIbl. CBs3h MacChl C
SHEPTUEH ¥ UMITYICOM CBOOOTHOM YaCTHIIBI. JHEPTHUS TIOKOS CBOOOTHON YaCTHUIIBI

OK 01
OK 02
OK 04
OK 05

Pa3nes 7. KBantoBas pusuka

22

Tema 7.1
IIIEMEHTEI
KBAHTOBOM OITUKH

Conep:xanue yueOHOro MmaTepuajia

®dotonbl. ®opmyna [lnanka cBs3u sHEprUH GOTOHA C €T0 YaCTOTON. DHEPIHs U UMITYJIBC (POTOHA.
OtkpeiTne u uccienoBanue (orodddexra. Ombite A.I'. CroneroBa. 3akoHbl (oTodddexra.
VYpasuenue DitHmreitHa 11t pororddexra. "Kpacnas rpanuma” dhorodrddekra. [laBaeHue crera.
Onertel [1.H. JlebeneBa. XuMuueckoe JENCTBUE CBETA

OK 01
OK 02
OK 04
OK 05
OK 07
[1K 4.2
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Tema 7.2
CTtpoeHue aTroma

Conep:xkanue y4eOHOI0 MaTepuaJia

CamocrosiTesibHast padora Moxens atoma Tomcona. OmbiThl Pesepdopna mo wccieaoBaHUIO
ctpoeHus aroma. Ilmanerapnas monens aroma. [locrynarer bopa. M3nydeHuwe u moriionieHue
(OTOHOB TpH TEepexojie aToMa C OJHOTO YPOBHS dHEPruu Ha Apyroil. Buasl cnextpoB. CnexTp
YPOBHEW DJHEpruM aromMa BoOAOponda. BomHoBbIe cBoMcTBa yactull. Bomssl ge  bpoinmns.
Kopnyckynspuo-soiaHoBoi nyanusm. Judpakuus smekTpoHoB B KpucTaiiax. CHOHTaHHOE U
BBIHYICHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIUI pabOThI Jlazepa

CamocrosiTesibHas padora

[IpaxTnueckas padbora: HabmroneHue TMHENYaToro crnekTpa

0.5

Tema 7.3
IATOMHOE SIAPO

Conep:xanue yueOHOro MaTepuaJia

CamocrosiTeibHasi padora Meroasl HAOMIOACHUS W PETHCTPALUU DIEMEHTAapHBIX YaCTHII.
OtkpeiTHe paguoakTuBHOCTH. OnbiTel Pezepdopna mo ompeneneHuro cocraBa pagrioaKTUBHOIO
uznydyeHus. CBoiicTBa anb(a-, OeTa-, raMMa-u3iIydyeHus. BiusHue paguoakTUBHOCTU Ha KHUBbIE
opranu3Msl. OTKpbITHE NPOTOHA U HeWTpoHa. HykinonHas Monens sapa Ieiizenbepra-lBaneHko.
3apsa sapa. MaccoBoe uucio sapa. M3oronsl. Anbda-pacnan. DIeKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacnaj. ['amma-usznydeHue. 3aKOH paJuOAaKTHUBHOIO paclajia. DHEeprusi CBsI3U HYKJIOHOB B
sape. Sinepusie cuibl. Jlegekt Maccol siapa. Snepasie peakuun. [lenenre u cuntes saep. SnepHbiit
peaktop. TepmosimepHblii cuHTe3. IlpoOnemMbl W MEPCHEKTUBBI  SIIEPHONW  SHEPreTHKU.
DKOJIOTHYECKHE aCIEeKThl SAEPHON dHEPreTUKU. DIeMEeHTapHbIe YacTUIbl. OTKPBITHE MMO3UTPOHA.
@yHIaMEHTAIBHBIE B3aUMOJAEHCTBUSA

CamocrosiTesbHast padoTa

[IpakTryeckas padora: MccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM oTorpadusim)

0.5

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJlepKaAHNeE (COMePKAHUE TPUKJIATHOTO MOTYJIA)

CamocrosiTesibHas padora

[IpakTuueckas padora:

1. JlenoBasi urpa: [loHsATUS, CBs3aHHBIE C U3YYEHHUEM METOJOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
HAy4YHBIA (aKT, TUMOTe3a, (PU3NYECKasi BEITMYMHA, 3aKOH, TEOpHs, HAOMIOJEHHE, SKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3MEPEHHUE.

2. IIpakTuyeckas padora: TexHHMUECKHE YCTPOMCTBA U MTPAKTUUECKOE MPUMEHEHHE: (POTOITIEMEHT,
dboTonaTuuk, coilHeuHas OaTapesi, CBETOAMO[, CIEKTPOCKOI, Jja3ep, KBAHTOBBIM KOMIIBIOTED,
03UMETp, KaMepa BuibcoHa, siiepHbIi peakTop, aToMHas bom0a
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Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Tema 8.1
DJIICMEHTBI
ACTPOHOMHH U
acTpou3uKH

Conep:xanue yueOHOro MmaTepuajia

CamocrosiTebHasi padora Bupa 3Be3nnoro HebOa. CosBe3nusi, SpKuE 3BE3/bl, IUIAHETHI, HX
Buaumoe jBmxkenue. ConHeunas cucrema. [nanerst 3eMHoM rpymisbl. [Inanersi-rurantel. Manbie
tena Conaeunoit cuctemsl. Comnuile, porocdepa u armocdepa. ComHedHAss aAKTUBHOCTh. MICTOUHUK
sHeprun ConHIa U 3Be31. 3B€3/bl, X OCHOBHBIE XapAaKTEPUCTUKHU: MACCA, CBETUMOCTb, PAINYC,
TEMIIepaTypa, UX B3aUMOCBS3b. 3BE3/bl IJIaBHOM IOCJIEI0BATEILHOCTH. 3aBUCUMOCTh ''Macca -
CBETUMOCTB" JUIsl 3B€3/] TJIABHOW IIOCIENOBATEIbHOCTU. BHYyTpeHHee CTpOEHHUE 3BE3.
CoBpeMeHHbIE MPEACTaBICHUSI O MPOUCXOKIACHUU U 3Borounu CoJHIA M 3BE3/. JTallbl KU3HU
3Be31. Muteunsiii IlyTh - Hama [Manaktuka. CnupanpHas cTpykTypa lanakTuku, pacnpesesieHue
3Be3, raza u neutd. [lonoxenne u nBwkenue Comnna B [Mamaktuke. [lnockas u chepudeckas
noacuctemsl 'amaktuku. Tunsl ranaktuk. Paguoranaktuky u xBa3zapel. UepHbIe ABIPBI B sApax
ranakTuk. Beenennas. Pacmupenue Beenennoil. 3akon Xa06isa. Pasberanue ramaktuk. Teopus
Bonbmioro B3peiBa. Mogenb «ropsiueit Bcenennoit». MacmraOHas cTpykrypa BcenenHoit.
Meraranaktuka. Heperennbie mpo6aemMbl aCTpOHOMUHU

CamocrosiTesbHast padoTa

JlabopaTtopHas pa6ota 8. HabGmro1eH1st HEBOOPY>KEHHBIM TJIa30M C UCIIOJIb30BAHHEM
KOMITBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ AT ONpEACTICHUSA TTOJIOKCHUA HeOeCHBIX 0OBEKTOB Ha KOHKPECTHYIO
JaTy: OCHOBHBIC c0o3Be3/1ust CEBEPHOTO TMOIYIIApUs U SIPKUE 3BE3]IbI

OK 01
OK 02
OK 03
OK 05
OK 07

IIpomexyTouHAsl aTTeCTAUMA (PK3aMEH)

Bcero:

144
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3. YCJIOBUS PEAJTU3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1 MartepuajabHO-TeXHUYECKOE o0ecnevyeHne

Peanuzanuss mporpamMmbl  y4eOHOW — IUCIHMIUIMHBI TPOHM3BOIUTCA C INPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTUH U TPeOyeT HATNIHS AIEKTPOHHOU 00pa30BaTeNIbHOM CpeIbl; y4eOHOTO
KaOuHeTa.

OobopynoBanne yueOHOro KabuHeTa:

® KJIaCcCHAs JI0CKa;

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

e pabouee MECTO IIpenoaaBaTes;

¢ yueOHO-IIpaKTU4YECKOe 000pyI0BaHUE, HEOOXOAUMOE ISl POBEACHUS MIPELYCMOTPEHHBIX
IporpaMMoil nmpaktudeckux 3aHsaThil. B coorserctBue ¢ n.4.4 ®I'OC CIIO nomyckaercs 3ameHa
000pyZI0BaHUS €0 BUPTYaJbHBIMHU aHAIOTaMHU.

TexHuyeckue cpeacTBa 00yUeHHsI:

e KOMIIBIOTEPBI C BBIXOJOM B CeTh Internet;

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

® DJEKTPOHHBbIE OUOIMOTEUHBIE PECYPCHI.

YyeoHo-MeToANYECKOE 00ecneyeHne TUCIHUILINHEIL:

* METO/IMYECKUE YKa3aHUS 110 OpraHU3aluy MPAKTUYECKUX 3aHATHI;

* METO/IMYECKUE YKa3aHUS 10 CAMOCTOSTENIbHOM padoTe.

IIporpammHoe obecnieyeHue:

[IporpammHOe oOecniedueHue, SBISIONICECS YaCThIO DIEKTPOHHOH HH(POPMAIMOHHO-
0o0pa3oBaTenpHOM cpeibl U 0a3upyrolieecs Ha TeJIEKOMMYHUKAIIMOHHBIX TEXHOIOTHUSX

- KOMIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE U TECTUPYIOLIME TPOrpPaMMBbI;

- HHTEJUIEKTyalIbHble pOOOTU3HPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBHIIIOJHEHHBIX padoT;

- CIIpaBOYHO-IIpaBoBasi cucreMa «KoHCylnbTaHT miocy, «['apanT;

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

- mporpamMma ymnpasiieHusi oOpazoBatenbHbIM mpoueccom B OUNOC (MudopmannonHas
texnosorus. [Iporpamma yripasnenus oopazoBatenbHbiM nporieccom. KOMBAT).

3.2. HudopmanuonHoe odecrieyeHne o0ydeHust

OcCHOBHbIE HCTOYHUKH:

1. Msxkumes I.5., byxosueB b.b., Corckuit H.H. ®usuka 10 kmacc. / mox pemaxiuei
[TapdentneBoit H.A. - Akunoneproe o6mectBo «M3natenscrBo [pocsemenne»

2. Msxkumes I'.JI., byxoBueB b.b., Yapyrun B.M. ®usuka 11 knacc. / moa penakuuei
[TappentreBoit H.A. - AkunonepHoe oduiectBo «M3aarensctBo [Ipocemenue»

Ilepeuens UHTEpHET-PECYpPCOB:
1.  KM-mkona. — Pexxum gocryna: http:// www.km-school.ru;

2. Ortkpoitass  ¢m3uka. —  Pexum  moctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;
3.  IInardopma AKnacc — Pexxum noctyna: http://www.yaklass.ru ;
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4.  bubnuorexka uudpoBoro o0pa3oBaTENLHOTO KOHTeHTa — Pexum gocTyna:
http://mMonypoxu.pd;
5.  ®wuswmka.ru. —Pexxum nocryma: http://www.fizika.ru ;

6.  OUIIN (BIIP 11 xnacc) — Pesxum gocryma: http://www.fipi.ru ;

7.  DnexTpoHHBIA yueOHUK — Pexkxum moctyma: http://www.physbook.ru.

8.  CnpaBouHo-mpaBoBas cucteMa «KOHCYIBTaHT ILTHOC)

9.  DIEKTPOHHO-OMOIMOTEUHAS cucreMa (BBC) ObC «IPR SMART»

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

KoHTposib M oOlleHKa pPAaCcKpHIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHUS U IPUOOpPETCHHbBIE
0o0y4JarolMMHUCS yMEHHUs, HampaBiIeHHble Ha (QOpMHUpOBaHHE OOMMX M MNPOQPEeCcCHOHATBHBIX
KoMmreTeHIui. KoMreTeHIu 10MmKHbI ObITh COOTHECEHBI C IPEIMETHBIMH Pe3YyJIbTaTaMU.

Koa 1 HauMeHoBaHue Paznen/Tema Tun omeHOYHbIX
¢GopMupyeMbIX KOMIIETEHIH I MeponpUuATHI
OK 01. BribupaTh criocoOsI Pasmen 1. Temnr 1.1.,1.2, 1.3
penieHus 3aa4 Pazgen 2. Temsr 2.1.,2.2., 2.3.
npodeccuonanbHor nestenbHocTH| Pa3znen 3. Temsr 3.1.,3.2., 3.3,
MIPUMEHUTEILHOK Pa3IMYHbIM 3.4.,3.5.
KOHTEKCTaM Pazgen 4. Temn1 4.1., 4.2.

Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonbs3oBaTh Paspen 1. Temsr 1.1.,1.2,1.3 IlItyaupoBanue
COBpPEMEHHBIE cpeAcTBa noucka, | Pazmen 2. Tems1 2.1.,2.2.,2.3.

aHajau3a U UHTepIIpeTalun Pasnen 3. Temn1 3.1.,3.2.,3.3., TectupoBanue
uH(pOopMaluu U 34.,3.5.

nH(OpPMaAIMOHHBIE TEXHOJIOTHHU Paznen 4. Tems1 4.1., 4.2. Brimosninenue

JUTS BBITIOJTHEHHS 33124 Pasgen 5. Temnr 5.1.,5.2., 5.3. MPAKTUYECKUX 3aIaHHUI
npodeCcCHOHATILHON Pazgen 6. Temst 6.1., 6.2.

NeSATeTbHOCTH Paznen 7. Temst 7.1, 7.2 Kontponbnas padota
OK 03. ITnanupoBats u Paspgen 1. Temsr 1.1., 1.2, 1.3

pean30BbIBaTh COOCTBEHHOE Pazpen 2. Temsr 2.1.,2.2., 2.3. BrinonHenue 3a1anuil Ha
npodeccuoHanbHOe U Paznen 3. Temnr 3.1.,3.2., 3.3, g depeHIInPOBAaHHOM
JTUYHOCTHOE Pa3BUTHE, 34.,3.5. 3a4eTe
MpPEANPUHUMATEIBCKYIO Pasnen 7. Temsr 7.1, 7.2

JeSITENIbHOCTD B
npodeccuonansHOM chepe,
MCII0JIb30BAaTh 3HAHUS 110
paBOBOM U (PMHAHCOBON
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX

CUTYaLUAX

24


http://моиуроки.рф/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/

OK 04. DddexTuBHO Pazpen 1. Temsr 1.1.,1.2,1.3
B3aMMOJIeiicTBOBaTh U padoratbB | Pazgen 2. Temsr 2.1.,2.2., 2.3.
KOJJIEKTHBE U KOMaH/Ie Paszgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.
Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 05. Ocy1ecTBasiTh YCTHYIO Pazpen 1. Temsr 1.1., 1.2, 1.3
UIIHCbMEHHYI0 KOMMYHUKAIIUIO Paznen 2. Temn1 2.1.,2.2.,2.3.
Ha TOCY/IapCTBEHHOM SI3bIKE Pazgen 3. Temsr 3.1., 3.2, 3.3.,
Poccuiickoit denepanyiu ¢ 34.,35.
Y4€TOM OCOOEHHOCTEH Pazgen 4. Temn1 4.1., 4.2.
COIMAJIBHOTO U KYJIbTYPHOTO Paznen 5. Temsi 5.1.,5.2., 5.3.
KOHTEKCTA Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 07. CopeticTBOBaThH Paspmen 1. Temnr 1.1., 1.2, 1.3
COXPaHEHUIO OKPYXKaroLIei Paznen 2. Temn1 2.1.,2.2.,2.3.
CpPeIIBI, PECYPCOCOCPEKCHHIIO, Paszgen 3. Temsr 3.1., 3.2, 3.3.,
MIPUMEHSATH 3HAHUsS 00 3.4.,3.5.
W3MEHEHMH KJINMAaTa, Pazgen 4. Temre1 4.1.,4.2.
MIPUHITUIIEI OEPEKITMBOTO Pazgen 6. Temnr 6.1., 6.2.
MPOMU3BOJCTBA, 3P (HEKTUBHO Paznen 7. Temsr 7.1, 7.2

JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYyaIUAX
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