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1. TACIIOPT PABOYEM [TPOT'PAMMBI YYEBHOM JACIHUIIIUHBI
duzuxka

1.1 O6nacTe npuMeHenns padoyeii NporpaMmsbl

PabGouass  mporpamma  y4yeOHOM  JHUCUMIUIMHBI  SBJISIETCS  YacTbl0  OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTelibHON mporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero npodeccruonanbHoro obpazoBanusa (manee CIIO) 44.02.01 HomkonbHOe 0Opa3oBaHHE,
BXOZSIIEH B yKpymHeHHYI0 rpynny cnenuaibHocteld 44.00.00 OOpa3oBanue M menarorundeckue
HaYyKH.

Pabouass mporpamma y4eOHOW mucHuIuinHbl «Du3uKa» MpeaHa3HaueHa IS W3Y4YCHHS B
YUPEXKIECHUAX MPOPECCHOHANIBHOIO 00pa30BaHUsl, peaTU3yIOIIUX O00pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (MoiaHOTro) 0OmImIEero oOpa3oBaHMsl, MPU TOJATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOYMX M
CHEIHMAIICTOB CPEJHETO 3BEHA.

1.2. MecTto y4yeOHOHl AUCHUILIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: JTUCIUIUIMNHA BXOJUT B 00II€00pa30BaTEIbHBIN ITHKIT

1.3. llean u 3anaum y4yeOHOW IMCUMIUIMHBI - TPeOOBAHUA K pPe3yJabTATaM OCBOEHHUA
Y4eOHOH IMCUMILINHBI:

Coz[epxcaHHe IIporpaMmabl O6H.I€O6p8.30BaTeHBHOI71 JUCHUIIIMHBE Du3nKa HaIIpaBJICHO Ha
JOCTMIKCHUC CIICAYIOIINX LeeH:

J dbopMHUpOBaHHE HHTEpECa M CTPEMJICHUS, OOy4YalOIIMXCA K HAyYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

o pa3BUTHE MIpeICTaBICHUMA 0 HAyYHOM METO/Ie MO3HAHUS
1 GOPMHUPOBAHKE UCCIIEIOBATETIHLCKOTO OTHOIICHUS K OKPYKAIOIINM SBICHUSIM;

. dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTara HU3YYEHHUS OCHOB
CTpPOCHUsI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DHU3UKU;

. dbopMHUpOBaHHE YMEHUNU OOBSICHATH SIBICHUS C WCIOJIB30BAHUEM (PU3MUECKHUX
3HAHUHM U HAYYHBIX JI0KA3aTeJIbCTB;

. dbopMupOBaHUE IPECTABICHU O pONU (DPU3UKH JUTsI pA3BUTUS JPYTHX €CTECTBEHHBIX

HAaYyK, TCXHUKH U TEXHOJIOTHH.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Kon u [ImarupyeMble pe3yabTaThl OCBOEHUS JTUCIIUIIITNHEI
HawumenoBanue
bopMupyeMbIx OOmmme JucuunnuHapHsie
KOMIIETeHITNI
OK 01. JluyHocTHBle pe3ynbTarthl  NOJDKHEI | [TPO 1. ChopMHPOBaHHOCTH
BeiOupath cnocoObl  pelieHHs | OTpakaTb B 4YacTH  TPYAOBOTO | NPEICTABICHUH 0 pomu
3aga4 po(hecCUOHaNbHON | BOCIHMTAHUS: n Mecte (U3MKM M acTPOHOMHUM B
JIeATEIbHOCTU MPUMEHUTENBHO K | - TOTOBHOCTh K TPYyJy, OCO3HaHHME | COBPEMEHHOW Hay4dHOIN KapTHHE MHUPA,

Pa3JIMYHBIM KOHTEKCTaAM

LEHHOCTH MaCTePCTBa, TPYI0II00He;

- TOTOBHOCTH K aKTHBHOM
JIEITeIbHOCTA TEXHOJOTHYCCKOW |
COIMATBHOM HaIpaBJIEHHOCTH,
CIIOCOOHOCTD HHUITUUPOBATD,
IUTAHUPOBaTh M CaMOCTOSITCIIBHO

BBITIOJIHATH TaKYIO JIESITEIbHOCTD;
- UWHTEpeC K pas3luuHbIM cdepam
npo¢heCCUOHANBHOM NeSITEIBHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO M CaMOOOPA30BAHUIO HA
IPOTSHKEHUM BCEH KU3HU.

MerTamnpenmMeTHbIe pe3yIbTaThI
JIOJDKHBI OTPakaTh:

OgBnajeHue YHUBEPCAIbHBIMH
Y4IeOHBIMHU MMO3HABATEILHBIMU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUC ICHCTBU:
CaMoCTOATENbHO (OpMynUpoBaTh H
aKTyaJIM3HpOBATh mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIUBATh CYIIECTBEHHBIN
NpU3HAK WA OCHOBAaHUSA IS
CpaBHEHWUsSI, KiIaccudukanuu u
0000111EHNS; OTIpeNIeNsTh HETn
JIeSTeIbHOCTH, 3a/1aBaTh [apaMeTphl U
KPUTEPUH HX JOCTH)KEHHS; BBISIBISTH
3aKOHOMEPHOCTH W MPOTHUBOPEYHs B
paccMaTpuBaeMbIX SIBIICHHSX
BHOCHTH KOPPEKTHUBBI B JCATEIIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LETSIM, OIICHMBATH PpHUCKHU
MOCIIEICTBUN JIeSITETLHOCTH,
pa3BUBaTh KPEATHBHOE MHBIIUICHHUE
[IPY PEUICHUH KU3HCHHBIX TPO0IeM;
0) 0a3oBBIe  HCCIEIOBATEIbCKHE
JICUCTBUS:

- BIQAETh  HaBBIKAMH
HCCIIeIOBATEIbCKONH U
JIEATEIIBHOCTH,
paspenieHus mpooeM;

- BBUIBJISITH NPUYMHHO-CIICCTBEHHBIC
CBA3M M aKTyaJIM3upOBaTh 3aaady,
BBIIIBUTaTh THIIOTE3Y €€ PELICHHUS,
HAXOIUThH apryMEHTHI ISt
JI0Ka3aTeNnbCTBA CBOMX YTBEPXKACHUH,
3aaBaTh MapaMeTpbl U KPHUTEPUHU

y4eOHO-
MPOEKTHON
HABBIKAMU

0 cucteMooOpasyromieii poiu Gpu3uku B

Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHHUKH

1 COBPEMEHHBIX TEXHOJIOTHH, O BKIaJe
poccuiickux

U 3apyOeXKHBIX YyUYCHBIX-(OU3UKOB B
pasBuTHE HayKH; NOHUMaHKE

(bu3nUeCcKoil CYNIHOCTH HaOII0IaeMbIX
SBJICHUH MUKPOMHpA, MakpoMmupa H

Meramupa; IIOHUMAaHHE poiu
aCTPOHOMMHU B [IPAKTUYECKON
JIeSITEIIBHOCTH YeJIoBeKa u
JanpHeneM HAYYHO-TEXHHYECKOM
pa3BUTHH, ponu 07637041
B (QOpMHpOBaHMHM  Kpyrozopa H
(YHKIIMOHATEHON IrPaMOTHOCTH

YeJI0BeKa JUIS PELICHHUs MPAKTUIECKUX
3ajay;

I1P6 2. CdopMHPOBAHHOCTh yMEHU
pacmo3HaBaTh (U3UUYECKUEC SIBICHHS
(mporiecchl) U OOBACHATH UX Ha OCHOBE
U3yYEHHBIX 3aKOHOB: PaBHOMEPHOE H
PaBHOYCKOpPEHHOE IPSIMOJIMHEITHOE
JBIDKCHUE, CBOOOIHOE TMaJIeHHE Tell,
JBIDKCHHUE TO OKPY)KHOCTH, HWHEPIHS,
B3aUMOJEHCTBUE TeJl, KojeOaTelbHOoe
JBIDKCHUE,  PE30HAHC, BOJIHOBOE
IBIDKEHUE, TUPPy3us, OpOYHOBCKOE
JBIDKCHUE, CTPOEHHME KHIKOCTEH U
TBEPABIX TeJ, U3MEHEHHe o0BbeMa Teln
OpH  HarpeBaHuM  (OXJAXKICHUN),
TEIUIOBOE  PaBHOBECHE, HCIApEHUe,
KOHJICHCaL, IUIaBIICHHE,
KPUCTAJUTU3AIM, KHTICHHUE, BIaXXHOCTb
BO3/yXa, CBSI3b CpelIHE KHHETUYECKOU
SHEPruH TETJIOBOTO JIBYDKEHUS
MOJIEKY I c abcomoTHON
TeMIlepaTypoi, MOBBIIICHUE aBJICHUS
rasa Ipu ero HarpeBaHUM B 3aKPHITOM
COCyZe, CBSI3b MEXIy IapamMeTpamu
COCTOSHHSI Ta3a B H30IpoOIeccax;
QNEKTpHU3anus TeJl, B3aNMOJACHCTBHE
3apsA0B, HarpeBaHHWE IIPOBOJHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHHUTOB,
3JIeKTPOMarHUTHAS WHITYKLHS,
JeficTBME  MarHUTHOTO  TOJNA  Ha
MIPOBOAHUK C TOKOM M JIBMDKYIIHMHCS

peuIcHuUs, 3apsa, 3JICKTPOMArHuTHBIC KoJieOaHus
- AHAJIM3UPOBATh MOJYYCHHBIC B XOA€ | U BOJIHBI, HpﬂMOJ’IHHeﬁHOC
peuICHuUs1 3aJadyun PE3YJIbTATHI, | PACIPOCTPAHCHUEC CBETA, OTPAKCHHUC,
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KPUTUYECKU OLICHUBATh ux
JOCTOBEPHOCTD, IIPOTHO3UPOBATh
HU3MEHEHUE B HOBBIX YCIIOBHSAX;

- yMeTb TIEPEHOCUTh 3HAHHUI B
MO3HABATENIBHYI0 M  MPaKTUYECKYIO
Y4aCTH KU3HEAEATENIbHOCTH;

- YMETb HUHTETPHpOBAaTh 3HAHHUA W3
Pa3HBIX MPEIMETHBIX 00IacTeH;

- BBIZIBUTaTh HOBBIE WJIEH, NIpEIJIaraTh
OPHUTHHAJIBHBIC TTOJXObI M PEIICHHS;

- IMPOABJIATH CIIOCOOHOCTh  MX
HUCIIOJIb30BaHMS B IIO3HABaTEIbLHOM U
COHHaJ’IbHOﬁ IMMPAaKTUKEC,

-[IPpOsABJIATH CITIOCOOHOCTH u
TOTOBHOCTb K CaMOCTOATCIIBHOMY
IMOUCKY METOA0B peueHusn

MNpaKTUYCCKUX 3a4a4, MPUMCHCHHIO
Pa3JINYHBIX MCTOJA0B MMO3HAHUA,

- craButb W (OPMYJIUPOBATH
COOCTBEHHEIE 3a7a4n B
o0pa3zoBaTeNbHON  JEATEIbHOCTH U
JKU3HCHHBIX CI/ITyaI_II/ISIX; BBISABIISATH
HpI/ILII/IHHO-CJ'IeI[CTBeHHI)Ie CBA3U U OJIs1
JIOKa3aTeIbCTBA CBOMX YTBEPIKICHHH,
3aJaBaTh M[apaMeTpbl H KPUTEPUH
pelLICHUsT aKTyalu3upoBaTh 3ajadgy,
BBIJIBUTaTh THUIOTE3y €€ pPELICHUs,
HAaXOJIUTh apPTyMEHTHI;

- aHAIM3MPOBATh MOYYCHHBIC B XOJC

pelenus 3a1a4u pe3yNbTaTHL,
KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTB, IIPOrHO3UPOBATh
U3MEHEHUE B  HOBBIX  YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHTYaIlUsIM,
OIIEHUBATh MIPUOOPETEHHBIH OIBIT,

- paspabarpIBaTh IUIAH pEIICHUS
npobyieMbl ¢ y4eToM  aHalu3a
HMEIOIIUXCSA  MaTepHalbHBIX U
HEMaTepUanbHBIX pecypcos;
CTaBUTh TNpoOJeMBl W  3aJIaduH,
JIOIIyCKaIoIIe aJbTEepPHATHBHBIC
pelIeHus

IIpeIoOMJICHUE, nHTephepeHuys,
qudpakuus ¥ MOJspU3alMs  CBETa,
JHCIEpCHs CBETa; (POTOIEKTPHUECKUI
addexr, CBETOBOE JIaBJICHUE,
BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa
aToMa BOAOpPOJA, €CTECTBEHHAs W
HCKYCCTBEHHAs PaIHOAKTHBHOCTH;

T1P6 3. Biageune
OCHOBOIIOJIATAIOIIUMHY  (PU3NUECKUMHU
MOHATHAMH u BEJIMYMHAMH,
XapaKTepU3yIOIIMHI ¢busnyeckue
TIPOIECCHI (cBsI3aHHBIMH c
MeXaHUYEeCKUM JBIDKCHUEM,
B3aUMO/ICHCTBUEM Teu,
MEXaHWYEeCKUMH  KOJEeOaHWsIMH U
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM BCIICCTBA, TCIVIOBBIMHU
npoLeccamu; ANEKTPUUECKUM u
MarHUTHBIM TOJSAMH, 3JICKTPUYECKUM
TOKOM, JIEKTPOMATHUTHBIMH
KOJICOaHUSMH u BOJIHAMU;
ONITHYECKUMH SIBJICHHSIMU;
KBAaHTOBBIMH SIBICHHSMH, CTPOCHHEM
aroma u ATOMHOTO anpa,
PanuoaKTHBHOCTHIO); BJIaICHUC
OCHOBOIIOJIAr a0 LIUMH
ACTPOHOMHUYECCKUMU MNOHATUAMU,
HO3BOJISFOIUMHU XapaKTepu3oBaTh
NPOLIECCHI, MPOUCXOASAIINE Ha 3Be3aX,
B 3BE3IHBIX cHCTEeMax, B
MEKTaJlaKTHYECKOH cpelie; JABHKCHHE
HEOCCHBIX TeJl, JBONIOLMIO 3BE3N H
Bcenennoii;

[1P6 4. Branenne 3aKOHOMEPHOCTSIMH,
3aKOHAMH

U TeOpHIMH (3aKOH BCEMHPHOIO
tsrorenus, I, 11 u III 3axonsr HeroToHa,
3aKOH  COXpAaHEHHS  MEXaHWYECKOU
SHEPTUH, 3aKOH COXpaHEeHHS
HMITYJIbCA, NPUHUUI CYNEPHO3ULUU
cul, TIPUHLIMIL PaBHOIIPABHOCTH
WHEPLUHMAJIBHBIX ~ CHCTEM  OTCYETa;
MOJIEKYJISIPHO-KHUHETHYECKYIO TEOPUIO
CTPOEHUS BEILECTBA, ra30Bbl€ 3aKOHBI,
MEPBBINA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs DJJIEKTPUIECKOTO 3apsja,
3akoH Kynona, 3akon OMa i ydacTka
mend, 3akoH Owma It TIOJHOHU
3JIEKTPUYECKOM 1emnu, 3aKoH Jxoynd -
Jlennia, 3aKOH  BJIEKTPOMAarHUTHOM
HWHIYKITAH, 3aKOH COXpaHEeHHS
SHEPruu, 3aKOH  MPSIMOJUHEIHOro
pacnpocTpaHeHus CBeTa, 3aKOH
OTpaXKeHHs CBETA, 3aKOH MPEIOMJIICHUS
CBETa; 3aKOH COXPAHEHHUs DSHEPTuH,
3aKOH COXPAaHEHUS HUMILYJIbCa, 3aKOH
COXpaHEHHUsI JJEKTPUYECKOro 3apsja,
3aKOH COXpaHEHUS] MAcCOBOTO YHCIA,

TOCTYJIaThI bopa, 3aKOH
PannoaKTHBHOTO pacmana); yBEepeHHOE
HCTIOJIh30BaHUE 3aKOHOB u




3aKOHOMEPHOCTEH npu aHaau3e
(bu3NYeCKUX SBICHUN U MPOIECCOB;

IIP6 6. BraameHne  OCHOBHBIMH
MeToJaMu HAYYHOTO MO3HAHUS,
HCIIOJBb3YEMBIMU B (DU3UKE: MTPOBOIUTH
NmpsIMBIE ¥ KOCBCHHBIC ~H3MCPCHHS
(¢U3NYeCKUX  BEJIMYHH, BEIOMpas

ONTHMAJIBHBIM CHOCOO H3MEpPEHUs H
HCTIONB3YSl M3BECTHBIE METOBI OLCHKH
MOTPEIIHOCTEN N3MEPEHUH, IPOBOAUTH

HUCCIEIOBAHNE 3aBUCUMOCTEN
¢u3mIecKux BEJTHYIH
c HCIIO0Ib30BaHHEM MIPSIMBIX

U3MEPCHUH, OOBACHATH MOJyYCHHBIC
pe3yNbTaThl, WUCHONB3YS (U3MUCCKUEC
TEOPHH, 3aKOHBI U TOHSTHS, U JCIaTh
BBIBOJIbBI; co0moaaTh MpaBuia
0e301macHOro Tpyaa
NpU TPOBSACHUHM HCCICAOBAHUHA B
pamMkax y4eOHOTO OSKCIIEpHUMEHTa U
y9e0HO-HCCIIeOBATEITECKON

JIEeSITeIbHOCTH C  WCIOJNB30BaHUEM
OU(PPOBBIX H3MEPHUTEIBHBIX YCTPOHCTB

U JabopaTopHOro  00OPYHOBaHWUS
c(hOPMHUPOBAHHOCTh  MPEICTABICHUN
(0] MEeTOoaAax TMOJIyUCHUA Hay4YHBIX

aCTPOHOMMUYECKUX 3HAHUN;

IIP6 7. CdopMHUPOBAaHHOCTh YMCHHUS
pemaTh pacueTHbIE 3aJadyd C SBHO
3aJaHHON  (U3UYECKON  MOICIbBIO,
HCTIONB3YS ¢uznveckue 3aKOHBI
W TPUHIHIBL, HAa OCHOBE aHAIM3a
YCIIOBHSA 3amaun BEIOMpATH
(u3MIeCKyl0  MOJCTb, BBIJIEIISATh
(¢u3nveckre BENMYUHBI W (POPMYIIEI,
HEOOXOMUMBIE ISl €€  pelleHHs,
MPOBOAWTH pPacueThl W  OIEHUBATh
pEaIbHOCTh MOJYYEHHOTO 3HAUYCHHS
(¢u3nMYecKoil  BENMYHMHBI,  pemaTh
KaueCTBEHHbIE 3aJ[aud, BBICTpaUBas
JIOTHYECKH HETIPOTUBOPEUHUBYIO
LIETIOYKY PpacCyKIEHUN ¢ omopoil Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 HU3UUCCKUE SIBICHUS

OK 02.

Hcnonp3oBars COBpeMEHHbBIE
cpeacTBa

MIOWCKA, aHAJM3a W WHTePIpPETann
nHQOpMaUK U UHPOPMAIMOHHBIE

JIudHOCTHBIE Pe3yNbTaThI
OoTpaxxaTb B  YacCTH
HAYYHOTO ITO3HAHUS:

- c(hopMHPOBAHHOCTH
MHPOBO33PEHHsI, COOTBETCTBYIOILETO

JOJIPKHBI
HEHHOCTH

[IP6 5. YMeHHe Y4YUTHIBATH TPAHUIIBI
MIPUMEHEHHSI W3YYEHHBIX (DU3HUECKUX
MOJENeN: MaTepuaibHas ~ TOYKa,
WHepIManpHas  CHcTeMa  OTCYeTa,
WICANBHBIN Ta3; MOAETH CTPOCHHS

TEXHOJOTMM  JUIsl  BBIIOJHEHUS | COBPEMEHHOMY YPOBHIO  pa3BUTHs | ra3oB, XHUIKOCTEH M TBEpAbIX TeI,

3a/1a4 IpodecCHnoHANbHON HayKH W OOINECTBEHHOW MPAKTUKH, | TOUEUHBI  DIEKTPUYECKHN  3apsim,

JIESTETBHOCTH OCHOBAaHHOI'O Ha JUAJIOTe KYJbTYp, | SACpHas MOJENb aTOMa, HYKJIOHHas
CIOCOOCTBYIOILETO OCO3HAHMIO | MOJETb aTOMHOTO snpa
CBOEro MeCTa B TOJMKYJIBTYPHOM | HPH peUIeHUH HU3MUECKUX 3a71ad;
MUpE; [1P6 9. CdopMHpOBaHHOCTD
- COBEpIICHCTBOBAaHME S3BIKOBOH M | COOCTBEHHOH MO3WIMH 110 OTHOIICHHIO
YUTATENBCKON KyJIbTYpBI KaK | K (usnueckoit nHpopmauny,
CpelCcTBa B3aHMMOJAEHCTBHSI MEXAY | MOIy4aeMOH U3 pa3sHbIX HCTOYHUKOB,
JIOABMU U NTO3HAHUS MHPA; YMEHHH  WCIOJb30BaTh  IHU(POBBIE
MertanpenmeTHble pe3yIbTaThl | TEXHOJIOTHH JUIs MIONCKA,
JOIKHBI  oTpaxkars:  OBnajgeHue | CTPYKTYpHPOBAHHWS, MHTEPIPETALMU U
YHHMBEPCAIbHBIMH y4eOHBIMH | TIPE/ICTABICHHSI y4eOHOH ¥ Hay4HO-




MO03HABATE/IbHBIMH ACHCTBHAMH:

B) pabora ¢ uHpOpMarmei:

- BIAACTh HAaBBIKAMH MOJYYCHHS
UHGOPMALIUK U3 MCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITENILHO
OCYIECTBIISTH TIOUCK, aHaJm3,
CHCTEMATH3aMI0 W HHTEPIPETALHIO
MHGOpPMAMKM PA3IUYHBIX BHAOB U
(hopM TpeCTaBIICHIS;

- CO3/1aBaTh TEKCTBl B Pa3IMYHBIX
dopMarax C ydYeToM Ha3HAYCHHSA
HHGOPMALUK U LIENCBOH ayIHTOpHH,
BBIOMpass ~ ONTHMANbHYI  (OpMy
NPE/ICTABICHUS U BU3yallU3allny;

- UCIIOJIb30BaTh cpeacTBa
HUH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTUi B
penieHuu KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX u
OpraHU3aLHOHHBIX 3amaq c
cOoOIrOIeHnEM TpeOoBaHUIt
9PrOHOMUKH, TEXHUKH 0€30MacHOCTH,
THTHCHBI, pecypcocOepexeHus,
MPABOBBIX M ITUYECKUX HOPM, HOPM
HHPOPMALMOHHOM 0E€30MaCHOCTH;

- BIaJCTh HaBBIKAMU DACIIO3HABAaHHS
it 3aIUTEI HHpOpMaINH,
HHPOPMAIMOHHON 0e30macHOCTH
JMYHOCTH

MOMYJIAPHOM MH(MOpPMALMK; pa3BUTHE
yMEHHH KPUTHUYECKOTO aHanM3a
noJy4aemMoi nHopmanuu

OK 03.

[laHupOBaTh U peaan30BHIBATH
COOCTBEHHOE MPO(ECCHOHANBHOE U
JIMYHOCTHOC pa3BUTHUC,
NpeANPUHUMATENBCKYIO
JACATCIBbHOCTH B
npodeccronansHo chepe,
UCIIOJIb30BaTh 3HAHUSI 10
(hMHAHCOBOH TPaMOTHOCTH B
Pa3IMYHBIX KM3HEHHBIX CUTYaIHsX

JIMgHOCTHBIE  PE3YJBTaTHI
OoTpaxaTb B  YaCTH
HPaBCTBEHHOTO BOCITUTAHUS:
- CIIOCOOHOCTH OIIEHHBATh CHUTYAIHIO
U NPUHHUMATbL OCO3HAHHBIC PCIICHUS,
OPHEHTHPYAICH Ha MOpaJIbHO-
HpPaBCTBECHHBIC HOPMBI
U LEHHOCTH;

-OCO3HaHHE  JIMYHOTO  BKJIAJ B
MOCTPOCHHE YCTOHYHBOTO OYyIyIIero;
MerTamnpenMeTHEIE pe3yIbTaThI
MOJDKHBI  OTpaxkats:  OBnaneHue
VHHUBEPCANBHBIMH  PETYJISATHBHBIMH
IEUCTBUSIMU:

a) caMoOopraHu3aIus:
- CaMOCTOSTENbHO
MO3HABATENILHY IO JIeSTeNIbHOCTb,
BBISIBJISITH HpO6HeMBI, CTaBUTH H
(hopmynrpoBaTh COOCTBEHHBIE 3a/1a4U
B 00pa3oBaTeIbHON EATENHHOCTH M
JKU3HCHHBIX CHTYAaIUsX;

- CaMOCTOSITEIBHO COCTaBJATH IUIAH
pelieHuss  MpOoOJeMBI C  YYEeTOM
HUMCIOIUXCSL PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH

U TIPEIIOYTCHUN;

- 1aBaTb OLICHKY HOBBIM CUTYAIUAM,
crocoOCTBOBaTh (OPMHUPOBAHUIO U
[IPOSABJICHUIO IIUPOKON JPYyIULMH B
pa3HBIX 00JaCTAX 3HAHHUH, IOCTOSHHO
MOBBIINIATh CBOW 00pa3oBaTENbHBIN U
KYJIBTYPHBIH YPOBCHB;

JOJIKHBI
AYXOBHO-

OCYIIECTBIISITh

I1P6 9. CdopmupoBaHHOCTB
COOCTBEHHOM MO3ULMH IT0 OTHOLICHHIO
K (huzngeckoit HHpOpMAIHH,
NOJIy4aeMOW W3 Pa3HbIX HCTOYHHKOB,
YMEHHH  WCIOJB30BaTh  IU(POBBIE
TEXHOJIOTHH JUIst TIOUCKa,
CTPYKTYPHUPOBAHUS, WHTEPIIPETALUN H
NpPE/CTaBICHUs] Y4eOHOW W Hay4HO-
HOMYJISIpHOW HMHGOPMAIMK; pa3BUTHE
YMEHUH  KPUTHYECKOTO aHaJM3a
NoJTy4YaeMoi HHpOpMaLUK
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0) CaMOKOHTPOJIb:

UCIIOJNIb30BaTh MPUEMBI  pedIIeKChH
JUIL  OLEHKM CHTyallud, BbIOOpa
BEPHOTO pEILeHMUS;

- yMeTb OIEHMBaThb pUCKH W

CBOCBPCMCHHO NPUHUMATh PCIICHUA
10 X CHHKCHUIO

OK 04.

D¢ dexTnBHO B3auMoIeiiCTBOBATE U
paborate B KOJUIEKTHBE H
KOMaHJ1e

JInqHOCTHBIE  PE3yNbTATHI
OoTpaxaTb B  4YacTH
HAayYHOTO TTO3HAHUS:
-OBJIaJICBaHWE HABBIKAMH  y4eOHO-
HCCIIEI0BATENICKOH, TIPOEKTHOU
W COLMAIIbHOM AEATEIBHOCTH;
MertanpeaMeTHbie pe3yNbTaThl
JOJDKHBI ~ OoTpaxars:  OBnajeHue
YHUBEpCaJIbHBIMU
KOMMYHHUKaTUBHBIMU JICHCTBUSIMHU:

0) coBMecTHasl IeATEIbHOCTh:

- TOHMMaTh M  HCIOJb30BATh
MperMyIecTBa KOMaHIHON

W WHINBULyaJIbHOH paboTHI;

- BBIOMpaTh TEMaTHKy W METOMBI
COBMECTHBIX JECHCTBHA C Yy4YE€TOM
00IIMX WHTEPECOB M BO3MOXHOCTEH
KaX/I0T0 4IeHa KOJJICKTHBA;

- I[PUHMMATh LEJIA COBMECTHOH
JIESITETIbHOCTH, OpraHU30BBIBAaTh
U KOOpPAMHHUPOBATH JEHCTBUA IO €€
JIOCTIDKEHUIO:  COCTaBIATH  IUJIaH
JIEUCTBUH, paclpenensTb poau C
y4eTOM MHEHHUH YYaCTHHUKOB,
00CyXIaTh pe3yJabTaThl COBMECTHOM
paboTHI;

-OIICHUBATh KayeCTBO CBOETr0 BKJIAJa
W KaXKJIOTO YYacTHHKa KOMaHABI B
o0Immii pe3yapTaT No pa3paboTaHHBIM
KPHUTEPHSIM;

-TipefsaraTh HOBEBIE MIPOEKTHI,
OIIEHUBATh HJIEU C MO3UIMH HOBU3HHI,
OpPUTHHAJIBHOCTH, MPaKTUIECKOH
3HAYNMOCTH; KOOPAWHUPOBATH
W BBINOJHATH pPabOTy B YCIIOBHSAX
peajbHOTO, BUPTYAJILHOTO
" KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

-OCYyILIECTBIIATh MO3UTHUBHOE
CTpaTEruuecKoe MOBEJICHHE
B Pa3MYHBIX CUTYaIMAX, HPOSBIATH
TBOPYECTBO U BOOOpakeHHWe, OBITH
WHHUIATHBHBIM.

Ognagenne YHHUBEPCATbHBIMU
PETyIATHBHBIMH JCHCTBUSIMHU:

T) IpuHATHE ce0s M qPYTUX JFOEH:

- NPUHUMAThb MOTHUBBl M apryMEHTHI
Jpyrux  JIIOAed  [Opu  aHanu3e
pe3yIbTATOB ACSITEIbHOCTH

JIOJKHBI
LIEHHOCTH

I1IP6 10. Osnagenue
pabortaTh B

c BBINTOJTHEHHEM
COIL[MANIBHBIX ~ POJIeH,  IJIAHUPOBATH
paboty TPYIIIIbI, palroHaIbHO
pacnpenensiTh JIeATeIbHOCTD B
HECTAHIAPTHBIX CUTYAIUIX, aJCKBATHO
OLICHUBATh  BKJIAJ|  KaXIOro W3
YYaCTHHKOB TPYIIBl B  pCIICHUEC
paccMaTpuBaecMoi POOIIEMbI

YMEHUSIMA
rpymmne
Pas3IUIHBIX

OK 05.

OcytiecTBIATh YCTHYIO U
MUCEMEHHYI0 KOMMYHHKAIIAIO Ha
TOCYIapPCTBECHHOM SI3BIKE
Poccuiickoit denepannu ¢ yueTom
ocobernHocTel ConmanbHOTO U

JIM4HOCTHBIE PE3yIabTAaTbl  JOJIKHBI
OTpakaTb B YaCTH OCTETUYCCKOTO
BOCITMTAaHUA

- 9CTCTUYCCKOC OTHOUICHUE K MHDPY,
BKIIIOYas 3CTCTUKY 6I>ITa, HAY4YHOr'0 U
TCXHUYCCKOT'O TBOPYECTBA, CIIOPTA,

[1P6 1. CdopMHUpOBaHHOCTD
TIpeACTaBICHUI 0 ponn
n Mecrte (U3NKM M acTPOHOMHUHM B
COBPEMEHHOW Hay4YHON KapTUHE MHUPA,
0 cucTeMooOpasyromel pom GU3nKu B
Pa3BUTHH €CTECTBEHHBIX HayK,
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KYJbTYPHOT'O KOHTCKCTA

Tpyaa

1 OOIIIECTBEHHBIX OTHOIICHHIA;

B obnactu MaTPUOTUYECKOTO
BOCIIATAHUS TIPOSIBIISATH:

-IIEHHOCTHOE OTHOIIICHHE K
roCcyJIapCTBEHHBIM CHMBOJIaM,

HUCTOPHYECKOMY W TIPHPOTHOMY
HACJIEUI0, MaMATHHUKAM, TPAIHIISIM
HapozoB  Poccum,  MOCTHXKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIOpTE,
TEXHOJIOTHSIX U TPYZC;

MeramnpeaMeTHbIe pe3yIBTaThI
JOJDKHBI ~ oTpaxkath:  OBnajgeHue
YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH J€HCTBUSIMU:

a) oOmIeHue:

- OCYIIECTBJIATH KOMMYHHKaAIHUU BO
Bcex chepax KU3HH;

- Pa3BCPHYTO U JIOTUYHO H3JIaraTb
CBOIO TOYKY 3pCHUA
C UCTIOJIb30BAHUCM A3bIKOBBIX CPEACTB

TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJe
poccuiickux

U 3apyOCKHBIX YYCHBIX-(DU3UKOB B
pa3BuTue HayKH; [MOHUMAaHHE
(u3MYeCKOil CYIIHOCTH HAOJIOIaeMbIX
SIBICHUH MHKPOMHPA, MAaKpOMHUpPA U

MeTaMupa; TIOHHIMaHHe ponn
aCTPOHOMMHU B MIPaKTUYECKOU
JEATEbHOCTH YeJI0BEKa u
JanbHeHIeM HayYHO-TEXHUIECKOM
pa3BUTHH, porm ¢uznkn
B (QopMupOBaHMHM  Kpyrozopa H
(YHKIIMOHAIbHOU IPaMOTHOCTH

YCJIOBCKa sl PCHICHUSA MPAKTUYCCKUX
3aaa4y

OK 07. JluynoctHble pe3ynbrarel  nopKHBI | [TPO 8. ChopmMupoBaHHOCTH YMEHUs
CopelicTBOBaTh COXPAaHEHHIO | OTPakaTb B YACTH JKOJOTHYECKOTO | MPUMEHSTh MOJy4YeHHBbIE 3HAHUS Ui
OKpYyKarolen Cpenbl, | BOCIIUTAHU: OOBSICHEHUs]  YCJIOBUH  NPOTEKaHUs
pecypcocOepekeHHI0, TPUMEHSTh | - COPMHUPOBAHHOCTh HKOJOTUYECKON | (U3MYECKUX SBICHMH B  NPHPOAE
3HaHusg 00 H3MEHEHMM KIMMaTa, | KYJbTYpbl, I[IOHAMaHUE€ BIWSHUSA | U JUIS  TPUHATHA  TPAKTHYECKUX
MPUHIIHIIBI OEpexIIMBOTO | CONMATBHO-IKOHOMHYECKHUX peleHni
MPOU3BOJICTBA, 3¢ QEKTUBHO | MPOIECCOB Ha COCTOSHME MPUPOIHOH | B MOBCEIHEBHOU KU3HU Ui
JEWCTBOBaTh B  YPE3BBIYAHHBIX | M CONMAIBHOM Cpenbl, OCO3HAaHME | oOecredeHuss  Oe30MacHOCTH  IpH
CUTYyalHsX. rJ100aIbHOTO Xapakrtepa | oOpamieHHH ¢ OBITOBBIMHU TPHOOPaMH 1
9KOJIOTMYECKHX MpodIIem; TEXHUYECKUMU YCTPOUCTBAMH,
- IUIAHUPOBaHWE M OCYIIECTBJIEHHE | COXPAHEHHMS 3JI0POBbSI M COOJIIOACHUS
JIEUCTBUI B OKpPY’KalOIIEW cpele Ha | HOPM 3KOJOTMYECKOro IOBEIEHUS B
OCHOBE 3HaHMsS LEJIed YCTOMUYMBOIO | OKpyXawolled  cpele;  IIOHUMaHUe
pa3BUTHS YEJIOBEUYECTBA; HE0OXOTUMOCTH MIPUMEHEHHUS
aKTUBHOE  HENpHATHE  JACHCTBHM, | JOCTHXKEHHH GHU3UKH U TEXHOJIOTHUH
NPUHOCAIIMX  BpEeA  OKpY’Karomen | aist pPalUOHAaIbHOIO
cpene IPUPOJIONOJIb30BAHUS
IIK 3.1. — yMeTb IIPUMEHSATh OCHOBHBIE
[InaHupoBaTh ¥ NPOBOAUTE 3aHATHS €CTECTBCHHOHAYYHbIE 3aKOHBI, IpH

C JACTbMU PAHHCTO U NOLIKOJIBHOTO
BO3pacTa

IUTAHUPOBAHUH U TIPOBEIICHUH 3aHSATHHA
C IeThMU,

— yMeTb pacro3HaBaTh (HU3NICCKHE
SIBIICHUSI B TIPHPOJIE U OOBACHITH HX
HCTOJB3Ys (PU3MUECKHE 3aKOHBI,

1K 3.2.

Co3znaBath Pa3BHUBAIONIYIO
MPEIMETHO-TIPOCTPAHCTBEHHY IO
cpeny, TIO3BOJISFOIIY O
opranm3oBath oOydeHHWe JeTei
PaHHETO ¥ JIOUIKOJIFHOTO BO3pPAaCTa,
B TOM yucne  JeTer c

OTPaHUYEHHBIMH  BO3MOXKHOCTSAMH
3I0POBbSI B  COOTBETCTBUH  CO
cneuduKoi 00pa3oBaTeLHOM
MPOTPaMMBI.

— YyMETh CO3[aBaTh Pa3BHUBAIOMIYIO
MPEIMETHO-IIPOCTPAHCTBEHHY IO
cpeny, WCTIONB3YS 3HAHUA 0
(U3NYECKUX SBJICHUSAX IPUPOIBI;

— YMETH 0O0BSICHSTD Ppa3In4YHbIC
SBJICHUSI IIPUPOJBI IS A€TEel PaHHEro
U JOIIKOJBHOIO BO3pacTta, B TOM
yyciae JeTel ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 37IO0POBbSL C Y4YETOM
(U3MYECKOM IPUPOIBI IBICHUI.

— yMETb HCHOIb30BaTh COBPEMEHHOE
¢usnyeckoe  oOopynoBaHHME IS
CO3JaHMs PA3BUBAIOLICH IPEIMETHO-
TPOCTPAHCTBEHHOM cpensl,
TIO3BOJIAIONIECH OpraHu30BaTh
o0Oy4eHune eTei.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM U CIHUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumasbHas yueOHasi Harpy3ka (Bcero) 78
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 78
OcHOBHOE cojiep:KaHHe 63
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 31
MPAKTUYECKHUE 3aHATHS
J1a00paTOPHBIE 3aHIATHS 31
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 15
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 8
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 7
IIpome:xkyTouyHast arrecranus (AuddepeHuMpoBaHHbIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum
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2.2. KajleH1apHO-TEeMAaTHYEeCKHUI MJIaH U coJepkaHue yueOHoi nuciumiuabl PU3UKA

HaumenoBanue pa3iejioB U

TeM

Conep:xxaHue y4eOHOTro MaTepHuaja (OCHOBHOE M MPO(ecCHOHAIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue),
JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH)

OoBeM
JacoB

Dopmupy
eMble
KOMIIeTeH
HHA

Yyeonas
Hexeas

1

4

Pa3nen 1. ®usuka 1 METOBI

HAYYHOI'O IMMO3HAHU A

Tema 1.1
Bsenenue

®dusuka - Hayka o npupoje. HayuHsle MeTo/1bl MO3HAHUS OKPYXKAIOLIEro Mupa. Pojb skcriepuMenTa U TeOpUu B
Iporecce TO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (u3uke. MoaenpoBaHue pU3NYECKUX SIBICHUH U IIPOLECCOB.
Hayunsle runore3sl. @usnyeckre 3aKOHbI ¥ TEOpHH. [ paHUIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImI
cootBeTcTBUsL. Ponb 1 MecTo (u3KkH B pOpMUPOBAHUN COBPEMEHHOI HAYyYHON KapTHHBI MUPa, B IPAKTHYECKOM
JIeSITeIbHOCTH JIFOJeH

JlaGopaTopHoe 3ansitue: MoaenupoBaHue GU3NUCCKUX ABICHUM U MpoIieccoB. [TorpenrHocTn u3MepeHuit
(U3UIECKUX BEIMIHH.

OK 03
OK 05

Paszgen 2. Mexanuka

HpO(l)eCCl/IOHaJILHO-Opl/IeHTHpOB3HHO€ coaepkaHue

Tema 2.1
Kunemartnka

Copep:xaHue yueOHOI0 MaTepHaJia:

MexaHnyeckoe JBHXXCHHC. OTHOCHUTEILHOCTh MEXAHUYECKOTO JBUXKCHUS. CucrTeMa OTCUETA. TpaeKTopm].
ITepemerienue, ckOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUalbHON TOYKH, UX
MIPOEKIIMH Ha OCU CUCTEMBI KoopAuHaT. CIoXeHHue epeMeIleHni 1 CIIoKeHUE cCKopocTeid. PaBHOMepHOE 1
PaBHOYCKOPEHHOE TPSMOIIMHEWHOE ABIKeHHE. [ padku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHSI, IYTH H
MepeMeIIeHIs] MaTepHATEHOW TOYKH OT BPEMEHH.

JlaGopaTopHoe 3aHsiTHe: V3MepeHle MTHOBEHHON cKOpocTH. VcciiegoBaHNe COOTHOMICHHS MEXK/Ty My TSIMH,
MIPOHICHHBIMH TEJIOM 32 TI0CIIe/I0BaTeIbHbBIE PaBHbIE TPOMEXYTKH BPEMEHH NPH PaBHOYCKOPEHHOM JIBH)KCHHU C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

Coaep:xanue yue0HOro MaTepuaJa:

CBoOonHOe masieHne. Y cKopeHne cBoboHoro najeHus. KpuBonmHeiiHOe nBmkeHne. [IBIkeHNe MaTepHaTbHON
TOYKH IO OKPY>KHOCTH C TIOCTOSIHHOH 110 MOAYIIIO CKOPOCTBIO. YTIIOBast CKOPOCTh, IWHEIHAs1 cCKopocTh. [lepron u
yacTtoTa obpameHus. LleHTpocTpemMutenbHoe yeckopeHue. TexHnuecKkne yCTpocTBa U MPaKTHIECKOe PUMEHEHHE:
CITUJIOMETP, IBMIKCHHE CHAPSIJIOB, IIETTHbIE U PeMEHHBIE epeaaun

JlaGopaTopHoe 3ansiTHe: V3ydyeHue IBIDKEHUS [IapUKa B BI3KOH KHUIKOCTH. M3yueHne ABMKEeHHUS TeTa,
OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2.
Jnnamuka

Coaep:xanue yue0OHOro MaTepuaJa:
[punuun otHocutensHocTH ["anunest. [lepBriit 3axon Hetotona. MHepiuanbHble cucteMbl oTcuera. Macca Tena.
Cuna. [Ipuanun cynepno3unuu cui. Bropoit 3akon HeioToOHA A7 MaTepraibHONM TOYKH B HHEPITHATFHON CHCTEME

otcuera (MCO). Tperuii 3akoH HproTOHA /I MaTepHALHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTeHMsI. Crlla TSHDKECTH.

ITepBas kocmuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQQUINEHTa YIPYTOCTH CTAIBHON MPYKIHBI

Copnep:xxaHue y4eGHOT0 MaTepHuaJa:

Bec tena. Tpenne. Buabl TpeHns (mokos, CKoiIbkeHus, kaueHns). Cuia tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIBXKEHHUS U cuia TpeHus mokos. Koagdumment tperns. Cuita CONpOTUBICHNS PH ABIKXECHNUH TEJIa B )KUIAKOCTH
win rase. IlocTynaTenbHOE M BpallaTeIbHOE ABHKEHHE a0COTIOTHO TBEPAOro Tesia. MOMEHT CHIIbI OTHOCUTEIIHHO

OK 01
OK 02
OK 04
OK 05
OK 07
[K-3.1
[K-3.2
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ocu Bpanienwust. [Inedo cuiel. YcioBus paBHoBecus TBepaoro Tena B MCO. TexHndeckue ycTponcTBa U
MIPAaKTUIECKOe MPUMEHEHHE: TTOIINIHIKH, ABIKCHHE NCKYCCTBEHHBIX CITyTHHKOB

JlaGopaTopHoe 3ansiTne: lccnenoBaHue ycloBUil paBHOBECHSI TBEPOTO Teja, MMEIOIIET0 OCh BPAILCHHUS

Tema 2.3.
3aKOHBI COXpaHEHUS B
MeXaHHKe

Copep:xaHue y4eOHOT0 MaTepHaJia:

Mexanndeckas pabota m MomHOCTh. KunHermdeckas sHeprus. [loTeHnmanpHas »HEprus. 3aKOH COXPAaHEHUS
MEXaHW4YeCKOW »JHeprum. PaboTa cumibl TsSHKeCTH W CHiIbl ymnpyroctd. I[IpuMeHeHME 3aKOHOB COXpaHEHHS.
Hcnonp3oBaHNE 3aKOHOB MEXAHHWKH Ul OOBSICHEHUS IBIDKCHUS HEOECHBIX TElT M AT Pa3BUTHUS KOCMHUYECKHX
HCCIICOBAaHHUN, TPAaHUIBI NPUMEHUMOCTH KIIACCHYECKOW MeEXaHWKH. MMIynbc MaTepHanbHOM TOYKH (Terna),
CHUCTEMBl MaTepHAJIbHBIX TOUeK. MIMIynbc CHIIBI M U3MEHEHHE UMITyJIbca Tela. 3aKOH COXPAaHEHMs UMIIyJlbca B
HCO. PeakTuBHOE ABUXKECHHE.

JlabopaTopHoe 3ansitue: l3yueHue cBsI3U CKOPOCTEH TeJ MPU HEYIIPYTOM yaape

Copep:xaHue y4eOHOT0 MaTepHaJia:

Pabora cuibl. MomuocTs cunbl. KiHeTH4eckas sHeprusi MaTepuanbHoi Touku. Teopema 00 U3MEHEeHUH
KuHeTnueckoil sHepruu. [loreHnuansHas sueprus. [loTeHnnanpHas sHeprus ynpyro 1eopMHUpOBaHHOM MPYIKHHBI.
[MoreHuuanbpHas SHEpPTUs Tena BOJIN3U MOBEPXHOCTH 3eMiIH. [loTeHnnanbHble U HeMoTeHIHaNbHbIe CUITBL. CBsI3b
paboThI HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOMH SHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEeHHUs
MEXaHMYECKOHU dHEPTUU. YIPyTHUe U HEYIPYIrue CTOJKHOBEHUS

JlaGopaTopHoe 3ansitue: VccnenoBanue cBsi3u pabOTHI CHUITBI C ©3MEHEHHEM MEXaHHMYECKOI YJHEPrHH Teja Ha
NpUMepe PACTHKEHUS] PE3MHOBOTO XKI'yTa

Paspnen 3. MoaekyJsipHasi (pu3MKa M TEepMOAUHAMUKA

Tema 2.1.
OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOU TEOPHU

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHNUS MOJICKYIIPHO-KHHETHUECKOH TEOPHUH 1 HX ONBITHOE 000CHOBaHME. bpoyHOBCKOE NBIXKEHHE.
Huddysns. XapakTep IBIKCHUS U B3aUMOICHCTBHS YacTHUI] BeliecTBa. MoJel CTpOCHNUS ra30B, KHIKOCTEH 1
TBEPbIX TENI U 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ATHUX Mozeiel. Macca n pa3meps! Moiieky:1. KonnaecTBo
Bemtectna. [locrostHHas ABoranpo. TemoBoe paBHoBecue. TeMmepartypa u ee namepenue. lllkana Temneparyp
Henbcus. Mozens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETUIECKOH TEOPUH HJIEaTIbHOTO Ta3a.
AOcoroTHas TeMIiepaTypa Kak Mepa Cpe/iHeil KHHETUUECKON SHEPTrUH TeIUIOBOT0 JBIKEHHUs YacTHil rasa. llkana
temnepatyp KenpBuHa.

JladopaTopHoe 3ansiTue: lI3MepeHne Macchl BO3yxa KIacCHOW koMHaTe. McciaenoBaHue 3aBUCUMOCTU MEXKIY
rapaMeTpaMH COCTOSIHHS pPa3pekeHHOT0 rasa

Coaep:xanue yue0HOro MaTepuaJa:

l"azoBrie 3akoHbl. YpaBHeHue Menpeneena -Knaneiipona. 3akon lansToHna. M3onpoueccsl B Ua€aabHOM rase ¢
ITOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpeacTaBiIeHUe H30IPOIIECCOB: U30TEPMa, H30X0pa, H300apa.
TexHUYECKHE YCTPOUCTBA U IPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp

JlaGopaTopHoe 3aHsiTHe: M3yueHne 0HOTO U3 U30MPOIIECCOB

Tema 3.2.
OCHOBBI TEPMOTUHAMUKA

Coaep:xanue yueOHOro MaTepuaJa:

Baytpennss sueprus. Pabora u temonepenayda. KonmnyectBo TemnoTsl. YpaBHeHHE TemioBoro Oamanca. IlepBoe
HavYajo TePMOIMHAMHUKHU. ArabaTHeIi nporecc. Bropoe Hadano TepmomuHamuku. TertoBeie npurarenn. KI1J]
TeroBoro japuratena. OxpaHa npupoasl. TepmoanHamMuyueckas cucteMa. BHyTpeHHsIs1 sHepTrus
TEPMOJAMHAMHYECCKON CHCTEMBI ¥ CIIOCOOBI ee m3MeHeHHs. Kom4ecTBO TeIoTsl U paboTa. BHYTpeHHsS SHeprus
O0JHOATOMHOTO MJIeaJIbHOr0 ra3a. Bujpl remsionepeayu: TemIonpoBOIHOCTh, KOHBEKLKs, U3yUeHHe. Y AesibHas
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TEIJIOEMKOCTh BemiecTBa. KonmuecTBo TEIUIOTH IpH Teruionepenade. [Tonsatre 06 aquadbarHom mporecce. [lepBoid
3aKOH TepMoAnHaMUKH. [[pruMeHeHne mepBoro 3ak0Ha TepMOIUHAMUKH K M301porieccaM. [ papuaeckas
HHTEpIpeTaIys padoThI rasa.

JlaGopaTopHoe 3ansitue: «OmpenencHue yaeIbHONU TETIIOEMKOCTH TBEPIOTO TEIIa

Copep:xaHue yueOHOT0 MaTepHaJia:

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh IporieccoB B Ipupoe. TermoBslie ManriHbL. [IpuHIIITEL qeiicTBrs
TeIUIOBBIX MamuH. [IpeoObpa3oBaHus SHEPTUH B TEIUIOBHIX MamuHax. KoadduuueHT mone3Horo AeHCTBHUS TETIOBOM
MammmHbL. [{ukn KapHo 1 ero koag@uineHT noae3Horo AeicTBrA. DKOIOTHIECKHE TPOOIEMBI TETIOIHEPTeTHKH.
TexHuueckue yCTpoHcTBa U MIPAaKTUUECKOE IPUMEHEHUE: IBUraTelb BHYTPEHHET0 CrOpaHus, ObITOBOM
XOJIOJIMIIbHUK, KOHIUIIHOHED

JlagopartopHnoe 3ansitue: KoaddurueHt none3noro aeicteus terioBoi MamuHbl. [{ukn Kapao

Tema 3.3.
ArperatHbie COCTOSHHS
BelecTBa u (ha3oBbie
MepexX0/Ibl

Copep:xaHue y4eOHOT0 MaTepHaJia:

[TapoobOpazoBaHue u KoHAeHcalws. McnapeHue u KuneHne. AGCOTIOTHAS W OTHOCHTEIbHAS BIQKHOCTh BO3IyXa.
HacwpleHHblH ap. Y aenpHas TemoTa napoodpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUIICHUS OT JaBJICHHS.
Teepaoe Teno. Kpucrammmaeckue 1 aMmopdHbIe Tena. AHU30TPOIHS CBOHCTB KPUCTAIOB. JKUIKHE KPUCTAIIIBL.
CoBpemMenHble MaTepuaibl. [LnaBienne u Kkpuctamuzanus. Y ienbHas Teriora miasieHus. Cyomumarys.
YpaBHEHHE TEIIOBOTO OasiaHca

JlaGopaTopHoe 3aHsaTHe: OmpeelicHHe BIaXXHOCTH BO3IyXa
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Pasnea 4. DulekTpoanHaMuka

Tema 4.1.
DnekTpocraTuka

Coaep:xanue yueOHOro MaTepuaJa:

OnexTpusanys Tell. DIEeKTPUYECKUH 3aps. [IBa BUaa 31eKTPUUECKUX 3apsaoB. [IpoBOJHUKY, AUINEKTPUKH U
MOJyITPOBOJIHUKH. 3aKOH COXPaHEHUs dIIEKTPUUECKOTro 3apsaa. Bzaumonericteue 3apsanos. 3akoH KyioHa.
ToueuHslit 3NeKTpUUECKU 3apsa. JIeKTpuueckoe nojue. HanpspkeHHOCTH 3ekTpuueckoro moist. [Tpuaimmn
CYIEPHO3ULUY IEKTPUUECKUX T0JIeH. JIMHUY HAIPSHKEHHOCTH MJIEKTPUYECKOTO T1OJIS.

JlaGopaTopHoe 3aHsTHE: «V3yUyeHHE 3TEKTPOCTATUIECKOTO OIS

Conep:kaHue y4eGHOro MaTepuaJa:

Pabora cui anexrpocraTuyeckoro noss. [lorenuuan. PazHocTs noteHuanos. [IpoBOAHUKY U TUAJIEKTPUKH B
ANIEKTPOCTATUUECKOM ToJIe. JJuasiekTpudeckas MpoOHUIaeMOCTh. DIIeKTpoeMKocTh. KoHieHcaTop. DIeKTpOEeMKOCTh
IUIOCKOT0 KOHJIGHCAaTopa. DHeprHs 3apsKeHHOT0 KOHIeHcaTopa

JIaﬁopaTopﬂoe 3anaTne: «Mccrnenoanue mapaMeTpoOB INIOCKOI0 KOHACHCATOpa».

Tema 4.2.
TlocTossHHBIM
3JIeKTpUYECKUM TOK. TOKHU B
Pa3IUYHBIX Cpenax

Copep:xaHue y4eOHOI0 MaTepHaJia:

DNeKTpUIeCKUi TOK. Y CJIOBHSI CYIIECTBOBAHUS dIIEKTPUIECKOro Toka. Mcrounnku Toka. Cuma Toka. [TocTosTHHBIH
Tok. Hanpsixenue. 3akon Oma Juis yyacTka Henu. DIEKTPUUECKOe CONPOTUBIEHUE. Y AETbHOE COIPOTUBICHUE
BemecTsa. [locnenoBarensHOe, NapauiesIbHOE, CMEIIaHHOE COEANHEHUE TPOBOAHUKOB. PaboTa 31ekTpuiyeckoro
ToKa. 3akoH Jxoymsa-JIenna. MOIHOCTh 2JEKTPUUECKOTO TOKA. DNEKTPOABIKYIIAs CUIa U BHYTpEHHEE
COIIPOTHBIICHHE UCTOYHUKA TOKA. 3akoH OMa a1l OTHOM (3aMKHYTOH) anieKkTpryeckoit nenu. Koporkoe
3aMbIKaHUE.

JlaGopaTopHoe 3ansiTHe: V3ydeHre CMEIaHHOTO COSTUHEHHUS PE3UCTOPOB.

Conep:xaHue yueGHOro MaTepuaa:
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DJIeKTpOHHAsI IPOBOANMOCTD TBEP/BIX METAIJIOB. 3aBUCMMOCTh COIPOTUBIICHHSI METAJUIOB OT TEMIEPATYPhI.
CBepXIpOBOAUMOCTb. DIIEKTPUUECKH TOK B Bakyyme. CBOHCTBA AJIEKTPOHHBIX My4KOB. [10JIyTPOBOAHUKHY.
CoOcTBeHHas U IIPUMECHAs IIPOBOMMOCTh MOIYIPOBOIHMKOB. CBoiicTBa p-N-niepexoa. [1omympoBoAHUKOBbIE
IpUOOPEI.

JlaGopaTopHoe 3aHsiTHe: V3MepeHHEe 3IEKTPOABIKYIIIEH CHIIBI NICTOYHHUKA TOKA U €TO BHYTPEHHETO
COIIPOTHBIICHHS

Copep:xaHue yueOHOT0 MaTepHaJia:
DJIeKTPUYECKUH TOK B PAaCTBOPAX U paciuiaBax 3JIEKTPOJUTOB. DINEKTPOIUTHUECKAS AUCCOLMALINS. DIEKTPOIU3.
DJIeKTpUYECKUi TOK B razax. CaMOCTOSITENIbHBII U HECAMOCTOSATENbHBIN pa3psa. MonHus. [Tnazma

JlaGopaTopHoe 3ansiTne: OnpezeneHue nocrossHHoi Papanes
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2-ii cemecTp

34

Tema 4.3.
MarsuTHoe IoJe.
DNeKTpOMarHuTHas
WHITYKIIS

Copep:xaHue y4eOHOT0 MaTepHaJia:

[NocrostHEBIe MarHUTHL. B3anMoaelicTBre TOCTOSHHBIX MArHUTOB. MarHUTHOE T0JIe. BEKTOp MarHUTHON WHITYKITUH.
[IpuHuMn cyneprno3uuuy MarHuTHBIX Mojel. JIMHUKY MarHUTHON MHIYyKIuU. KapTuHa JIMHUN MarHuTHOW MHAYKLUH
TIOJIS TIOCTOSTHHBIX MarHUTOB. MarHUTHOE T10JIe TIPOBOAHKKA ¢ TOKOM. KapTHHA THMHUH HHAYKIUN MarHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHMKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena.
BsaumoneiicTBue mpoBoIHUKOB ¢ TokoM. Cuita AMIiiepa, ee MOJlyJlb U HalpaBJIeHHE.

JlaGopaTopHoe 3ansitue: «OnpeneieHue rOPU30HTAIBLHON COCTABISIONICH HAMPSHKCHHOCTH MAarHUTHOTO TOJIS
3eMiny

Coaep:xanue yueOHOro MaTepuaJa:
Cuna JlopeH1ia, ee MOLyb U HampaBieHue. J[BIKeHHE 3apsyKeHHOM YacTUIIBI B OJHOPOJAHOM MarHUTHOM IIOJIE.
Pabora cunsl JlopeHia.

JlaGopaTopHoe 3ansiTne: lccnenoBaHue AeHCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM

Coaep:xanue yue0HOro MaTepuaJa:

SIBneHne ek TpoMarHuTHONH MHAYKIHHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOABIKYIIAst CHIIa
WHIYKIWH. 3aKOH 3JIeKTpOoMarHnTHOH MHAyKimK dapaznes. BuxpeBoe aniekTpruueckoe moje. JIMeKTPOABIKYIIAs
CHJIa MHIYKIWHU B IPOBOJIHUKE, IBIDKYIIIEMCS TOCTYNATEIFHO B OTHOPOAHOM MarHuTHOM nouie. Ipasuio Jlenna.

JlaGopaTopHoe 3aHsAITHE: H3yUYEHHUE SIBJIEHUE DIIEKTPOMArHUTHON HHIYKIIUH

Conep:xaHue yueGHOro MaTepuaja:
I/IH}:[yKTI/IBHOCTI). SIBnenue CaMOMHOYKIHH. BHeKTpO}IBI/I)KyHIaH CcuJjia CaMOMHAYKIIHH. 3Hepr1/1;1 MAar"dHuMTHOI'O I10JIA
KATYIIKUA C TOKOM. DJIEKTPOMATrHUTHOE MOJIe

JIaﬁopaTopﬂoe 3aHATHE: ((OHPGHCHCHI/IC WHAYKTUBHOCTHU COJICHOUJA»
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Paszgen 5. Kojie6anusi 1 BOJTHBI

Tema 5.1.
Mexanndeckue u
3JIEKTPOMAarHUTHBIE
KoJieOaHus

Copep:xaHue yueOHOI0 MaTepHaJia:

KonebarenpHas cucrema. CB0OOOAHBIE MeXaHHUYECKHE Konebanus. [ apmonnueckue xonebanus. [lepron, gacrora,
aMIuInTy1a U ¢aza konedanuil. [IpyknHHBI MasTHUK. MaTeMaTH4ecKuil MasiTHUK. Y paBHEHHE TaAPMOHUIECKIX
konebanuii. [IpeBpaiienre sHeprun Mpu rapMoHnIeckux konebanusx. Konebarenpupiit koHTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HCAIEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEX/ITy MEXaHUIECKUMU U
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ANEKTPOMAarHUTHEIMH Kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATEHOM KOJIeOaTeIbHOM
KOHTYpE.

JIaﬁopaTopﬂoe 3aHsATHE : «MaTeMaTHYeCKUIl MasITHUK

Copep:xanue y4eOHOr0 MaTepHaJia:

[IpexncraBnenue o 3aTyxaromux Kojaebanusx. BeiHykaeHHbIe MexaHn4eckue konebanus. Pezonanc. BeiHyxeHHbIe
3NeKTpOMarHuTHEIC kKoeOanus. [lepemenHbIit Tok. CHHYCOMAAMBHBIN TepeMeHHBII TOK. MOIIHOCTh IIEPeMEHHOT0
TOKa. AMIUTUTYZHOE U ICHCTBYIOIIEe 3HAUCHNE CHJIBI TOKa M HampspkeHus. Tpancpopmarop. [IponsBoactso,
nepenada v MOTpeOIeHHE 3IEKTPUIECKON SHEPTUH. DKOJOTHIECKUE PUCKH ITPU IIPOU3BOJCTBE JIEKTPHUIECKOM
sHeprud. KynpTypa ucnonb30BaHms 31€KTPOIHEPTHHU B IOBCETHEBHON JKU3HH

.JIaﬁopaTopnoe 3ansiTHe: lccrnemoBanue TMEPEMCHHOT'O TOKA B LICTIN U3 MOCJICA0BATCIIBHO COCANHCHHBIX
KOHACHCATOpAa, KaTyIlIKHU U pEe3UCTOpPa

Tema 5.2.
MexaHnueckue 1
3JIEKTPOMArHUTHBIE BOJHbI

Conep:xxaHue y4e0HOT0 MaTepHaJa:

MexaHHueCcKHe BOJIHBL, YCIOBUS pacnpocTpaHeHus. Ilepuon. CKkopocTs pacipoCTpaHEHUS U JUIMHA BOJHBL.
[NTonepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakus MeXaHHIeCKUX BOIH. 3BYK. CKOpPOCTh 3ByKa.
I'poMxocTs 3ByKa. Bricora Tona. TemOp 3ByKa.

JlaGopaTopHoe 3ansiTHe: «OnpenencHne CKOPOCTH 3BYKOBBIX BOJIH»

Conep:xxaHue y4eOHOT0 MaTepHaJa:

DNeKTPOMarHUTHBIC BOJTHBI. Y CIIOBHS H3TYUECHHUS 3JIEKTPOMArHUTHBIX BONH. B3aumuas opuenramnus Bekropos E, B,
V B JIEKTPOMarHUTHOH BosiHe. CBONCTBA JIEKTPOMArHUTHBIX BOJIH: OTpakeHHE, IPeIoMIICHHE, OIIpHU3alus,
mudpakuus, naTepdepertus. CKOpoCcTb EKTPOMAarHUTHBIX BoH. 11Ikana anekTpoMarHuTHBIX BOJH. [IprMeHeHue
AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpHHIMIBI paiuoCBsI3H U TeseBUIeHHs. Pajgnoaokarysi.
ONEeKTPOMarHuTHOE 3arpsI3HEHNE OKPYKAFOILEH cpeibl

.JIaﬁopaTopﬂoe 3aHATHE: «OJICKTPOMAarHuTHBIC BOJIHBD)

Tema 5.3.
OnTHka

I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHE cBeTa B 0JHOpOIHOH cpene. JIyu cBera. Toueunslit
UCTOYHMK cBeTa. OTpaskeHne cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n3o0pakeHUi B INIOCKOM 3epKaie.
ITpenomienue cBera. 3aKOHbI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb npejaomieHus. [lonHoe BHyTpeHHee
oTpakeHue. IIpeenpHbIN yroJ MOTHOTO BHYTPEHHETO OTPaXESHHUS.

JIaﬁopaTopﬂoe 3aHATHE: «OnpeaeneHHe ToKasaTejid MpeIoOMIICHUA CTCKIIa»

Copep:xaHue yueOHOI0 MaTepHaJia:

Hucnepcus ceeta. CiioxkHbIi coctaB 6emoro cBera. [[Bet. CoOuparomue u pacceuBaroniie JuH3bI. TOHKas JIMH3A.
@DoKyCHOE pacCTOSIHNE W OTITHYECKasi CHila TOHKOH JTUH3BL. [locTpoenune n3o0pakeHuid B COOMPArOmuX U
paccenBaromux auH3ax. @opMysa TOHKOH JHH3EI. Y BEeNWYeHNE, faBaeMoe JTMH30H. [Ipenensr mpuMeHNMOCTH
reOMETPUUECKOMN ONTUKH.

JlaGopaTopHoe 3aHsITHE: «HCCIEIOBAHIE CBOWCTB M300PaKCHUI B JIMH3AX »

Coaep:xanue yueOHOT0 MaTepuaJa:
BomnnoBas ontuka. MHTEpdepennns ceeta. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOIIOIEHUSI MAKCUMYMOB U
MUHHMYMOB B UHTEp(EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB.

JlaGopaTopHoe 3ansiTne: «OnpeencHue JJIMHBI CBETOBOM BOJIHBI ITPY MIOMOIIH AN(PPAKIIMOHHON PEIIETKI
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Conep:xxaHue y4eGHOT0 MaTepHaJa:
Hudpakuus ceera. AudpakunoHHas pemerka. Y clioBue HaOIIOCHUS INIABHBIX MAKCUMYMOB IIPH HaJCHUH
MOHOXPOMaTHYECKOT0 CBeTa Ha AU(PaKIUOHHYIO penieTky. [lonspusanus cBera

.JIaﬁopaTopnoe 3aHATHE: ((OHpe}_'leJIeHI/Ie AUCTIICPCUU U CKOPOCTU PACIIPOCTPAHCHUA CBETOBBIX BOJIH pa3H0171
JUIMHBI B CPEACH
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Pa3gen 6. OcHOBBI cIelUATBHON TEOPHU OTHOCHTEILHOCTH

Tema 6.1. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 13
OCHOBHI TEOPHH I'paHuIel MPUMEHUMOCTH KJIacCHYECKON MeXxaHHUKU. [locTynaTsl cCieluanbHOM TEOPUN OTHOCUTEIBHOCTHU: OK 02
OTHOCHTEJBHOCTH WHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyM€, IPUHIIUII OTHOCUTENIFHOCTH DWHIITeHHA. OTHOCUTENEHOCTD OK 04
OJTHOBPEMEHHOCTU. 3aMe/UIEHUE BPEMEHHU U COKpAIEHUE JUIMHBI. DHEPTUs U UMITYJIbC PEISATUBUCTCKOM YaCTHUIIBI. OK 05
CB3b Macchl ¢ SHEpPTUel U UMITYIbCOM PENSITUBUCTCKON YaCTHIIBI. DHEPrus MOKOsI CBOOOAHON YaCTHIIbI OK 07
JlaGopaTopHoe 3ansitne: OTHOCUTENIFHOCTD JJIMHBI M BPEMEHH, IPe00pa3oBaHie CKOPOCTEH
Paszpnen 7. KpanToBas puszunka
Tema 7.1. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 14
DNeMEHThl KBaHTOBOM ®otonsr. ®opmyna [Inanka cBs3u dHEPTrUH (POTOHA € €ro YaCTOTOH. DHEPTH U UMITYJIBC (poToHA. OTKPHITHE U OK 02
ONTHKHA uccnenoBanue porodddekra. Ompiter A.I'. CroneroBa. 3akoHBI poTodddeKTa. YpaBHEHHE DHHIITSHHA IS OK 04
¢doroaddekra. "Kpachas rpanuna” dporosddekra. OK 05
JlaGopatopHoe 3ansitne: «lccnenoBanue Gpororddexrar OK 07
Conep:xanue yueOHOT0 MaTepuasa 15
Hasnenue ceera. Onbitel [1.H. JlebeneBa. Xumudeckoe aeiictBue cBeta. TeXHHYECKHE YCTPOIMCTBA U MIPAKTUUECKOE
npuMeHeHue: GorolnemenT, PoToIaTYHK, COJIHEYHAs 0aTapes, CBETOHO/
JlaGopaTopHoe 3aHsiTHe: NPaKTHUECKOE TPUMEHEHHe: (oTodIeMeHT, poToaTYrK, CoNHeuHas ObaTapes,
CBETOJIHOI.
Tema 7.2 Coaep:xanue yue0OHOro MaTepuaJa: 16
Crpoenne atoma Mopeins atoma Tomcona. OmeiTel Pesepdopaa mo paccesauto -yactui,. [Inanerapuast Mojaenb atoma. [loctynarst
Bopa. M3nyuenue u noriomeHue GOTOHOB MPH IEPEX0/ie aToMa € OJJHOTO YPOBHS SHEPTUU Ha APYroi. Bumsr
cnexTpoB. CIieKTp ypoBHEH 3HEpPru aToMa BOJOPOIA.
JlabopaTopHoe 3ansitue: M3yueHre CieKTpa UCITyCKaHUs BEIIECTB
Copep:xaHue y4eOHOTO MaTepHaJa: 17
Bonnosele coiicTBa yactull. Bosnel e bpoiins. KopnyckymsipHo-BosiHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3JTydeHue. JJudpakiys 3JIeKTpOHOB B KpHCTa/uIaX. ¥ CTPOMCTBO M MPUHIIMI paboTHI Jla3epa.
TexHuueckue yCTpoWCTBa U MPAaKTHUECKOE IPUMEHEHNE: CIIEKTPAIbHBIN aHaIH3 (CHEKTPOCKOI), JIa3ep, KBAHTOBBIH
KOMIBIOTEP
JladopaTopHoe 3aHsiTue: BoTHOBBIE CBOICTBA YACTHII.
Tema 7.3 Conep:xanue y4eOHOr0 MaTepHaJia: 18

ATOMHOE AP0

DKCHEepUMEHTBI, JI0Ka3bIBAIOLINE CJI0XKHOCTb CTpoeHHs siapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pesepdopaa o
OTIpPEJIETICHUIO COCTaBa PaAN0aKTUBHOTO M3irydeHus. CBoHcTBa anbda-, 6eTa-, raMMa-u3nydeHus. Binsane
palvoaKTHBHOCTH Ha )KHBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HelTpoHa. HykionHas Mmozgens siapa I'eiizenbepra-
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WBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomsl.

JlaGopaTopHoe 3ansitne: CBoiicTBa anba-, 6eTa-, raMMa-u3ydeHus. BiausHue paanoakTHBHOCTH Ha YKHUBbIE
OpTaHU3MBL.

Copep:xanue y4eOHOr0 MaTepHaJia:
Anbda-pacnaj. DNeKTpOHHBIN U IIO3UTPOHHBIN OeTa-pacnal. ['aMMa-u3nydeHue. 3aKoH paJroaKTHBHOTO paciaja.
DOHeprust CBA3M HYKIJIOHOB B siipe. SnepHbie cuibl. JedekT maccsl sapa.

JlaGopaTopHoe 3aHsiTHe: 3aKOH PallOaKTUBHOTO pacmana. JHEPTus CBSI3M HyKIOHOB B sifpe.

Copep:xaHue y4eOHOT0 MaTepHaJia:

Snepusle peakiuu. [lenenue u cuHres siaep. SAnepHsiit peaktop. TepmosinepHslit cuntes. [Ipobiemsl n
MEPCHIEKTUBHI SAEPHOM IHEPreTUKU. DKOJIOTMYECKHE aCIEKTHI SICPHON SHEPTreTUKH. DJIEMEHTAPHbIC YaCTHUIIBI.
OTKpBITHE TTO3UTPOHA. MeTOAbI HAOIIOAECHUS U PETUCTPALMH dJIEMEHTAPHBIX YacThLl. DyHaMeHTaIbHbIE
B3auMoeicTBUs. EMUHCTBO u3nueckoil KapTHHBI MUpa

JlaboparopHoe 3ansitue: lccienoBaHue TPEKOB yacTHIl (110 TOTOBBIM (oTorpadusiM).
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IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePIKaHUe

Paspnen 8. DileMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Tema 8.1
DJeMeHTBI aCTPOHOMUH
1 acTpoU3UKU

Coaep:xanue yueOHOro MaTepuaJa:

Dranbl pa3BUTHUs acTpoHOMUH. [IpHUKIaHOEe U MEPOBO33pPEHYCCKOE 3HAUCHHE aCTPOHOMHUU. B 3Be31HOTO Heba.
CosBesausi, spKue 3Be3/Ibl, IIIAHEThI, NX BUAUMOe ABMkeHue. ConHneuHas cuctema. [ImaHeTsl 3eMHOM TpyIIIbL.
[TnaneTsi-ruranTsl. Maneie Tena ConHeuHoi cuctembl. CosHile, poTocdepa u atmMochepa. CorHedHas aKTHBHOCTD.
Hcrounuk sHepruu ConHIA U 3B€3/1. 3BE3/IbI, X OCHOBHBIE XapaKTepUCTUKH. JluarpaMma "crieKTpalbHbINA KJIacc -
CBETUMOCTG". 3BE€3/bI INIABHOM ITOCJIEI0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTBL" JIUISl 3BE€3 /] IIIaBHOM
mocJIeToBaTeNbHOCTH. BHyTpeHHee cTpoeHue 38e31. COBpeMEHHBIC MPEICTABICHUS O IPOUCXOXKICHIH U SBOIFOLIUU
Comniia ¥ 3Be3]]. ITallbl >KM3HU 3BE3/I.

JlaGopaTopHoe 3ansitne: HaOmroneHns HEBOOPYKEHHBIM IJ1a30M € HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKESHUH JUTS OTIPE/ICIICHNUS TI0JI0KEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3AMS
CeBepHOTO MOJyIIapus U IPKUE 3BE3/IbI

Copnep:xxaHue y4eOHOT0 MaTepHaJa:

Mneunsrii [TyTs - Hama 'anaktuka. CriupanbeHast cTpyKTypa ["aakTHKH, pacipe/iesieHie 3Be3/1, Ta3a U MbLIH.
[Monoxxenne u nemxenue Connua B 'anaktuke. Tunsl ranaktuk. [Tnockas u chepudeckas moacucTeMsl [ atakTHKH.
Paguoranaktuku u kBa3apsl. YepHble AbIPHI B sifpax ranakTuk. Beenennas. Pacmupenue Beenennoil. 3akon
Xab6ma. Pazberanue ranaktuk. Teopust bonbmoro B3peiBa. PenukToBoe n3nydenue. MacmrabHas cTpyKTypa
Bcenennoii. Meraranakruka. HepeneHnble npo0iieMbl aCTPOHOMHH

IIpomesxyrounas arrecrauus. {uddepeHunpoBanHsblii 3auet

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 3.1
MK 3.2
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Bcero

78 yacos
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM TV CHUATIIAHBI
3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEePHAJIbLHO-TEXHHYECKOMY 00ecneyeHH 0
Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJISIIHBIX TIOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJEOMATEPHAIIOB;

- 3a/1aHuUs JJIs IPOBEPOYHBIX PaboT;

- mpopeccroHaIbHO OPUEHTUPOBAHHBIE 3aaHMUS;

- MaTepHalIbl HK3aMeHa.

TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOTPAMMHBIM 00eCIICUeHUEM;
- IPOEKTOP C FIKPAHOM.

- 3anbl (OMONMMOTEKa, YUTAJBHBIA 3al C BBIXOAOM B HMH(OPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHYIO CETh
Wntepner).

[lepeueHb 1EMOHCTPALIMOHHOTO U JIAOOPATOPHOTO 000PYAOBAHUS:

1. [udposas nadopaTopus 1Mo GU3KMKe I IPENO1aBaTels;

2. [{udposast maboparopus 1o Gpu3uke st 00ydaromerocs;

3. Becsl TexHMUECKuE ¢ pa3HOBECAMH;

4. KommuiexT 11t 1a60paTopHOro NpakTUKyMa 10 ONTHKE;

S. KommiekT 115t 1a60paTopHOro MpakTUKyMa [0 MEXaHHKE;

6. Kommekr pans  1abopaTopHOro MpakTHKyMa 110 MOJIEKYJSIpHOM — (u3uke
U TEPMOIMHAMUKHY;

7. Kommnekt  mist  71abopaTopHOTO  MpakTHKymMa IO AJIEKTPHYECTBY
(c renepaTropom);

8. KommiekT s u3ydeHuss BO30OHOBISIEMBIX MCTOYHHKOB DHEPTUU (COIHEYHOH,
BETPOBOM HEPIuH, OMO-, MEXaHUYECKOI U TEPMO3JIEKTPUUECKOM SHEPTeTUKH);

9. AmnepmeTtp 1abopaTOpHBIN;

10.  BonbT™eTp 1a60paTOPHBIN;

11.  Konopumerp ¢ HaOOpOM KalOpUMETPUUECKUX TET;

12. Tepmometp 1abOpaTOPHBIA;

13. Kowmmuekr TSt W3yYeHUS OCHOB MEXaHUKH, THEBMATHUKH

Y BO300OHOBJISIEMBIX HCTOYHUKOB SHEPTUH;
14.  bapomerp-anepous;

15.  bnok nuTaHus peryiupyembiii;
16.  Be0G-xamepa Ha MOJBMKHOM IITATHBE;
17.  Buneokamepa aist paboThl ¢ ONITHYECKUMU PUOOpaMH;

18.  TI'emeparop 3BYKOBOIi;
19.  Turpomerp (mcuxpomerp);
20.  TI'py3 HabGopHBI;

21. JluHaMoMeTp JE€MOHCTPAIIOHHBIIH;

22. KOMIUTEKT MOCY/TbI IEMOHCTPAMOHHON C MPUHAIIC)KHOCTSIMU;
23. ManomeTp KUAKOCTHOW JEMOHCTPALIMOHHBIM;

24.  MeTtp 1eMOHCTPaIlMOHHBI;

25. Mukpockon JeMOHCTPALIMOHHBIN;

26.  Hacoc BakyymHBbIii KOMOBCKOTO;

27. CTOJIMK IOIbEMHBIN;

28. [[ITaTuB 1eMOHCTPAITMOHHBINA (PU3UIECCKHUT;

29.  DIeKTpOIUINTKA;
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

Habop neMoHCTpalioHHBIHN 110 MEXaHUYECKUM SBIICHUSIM;

Habop neMoHCTpaliMOHHBIN IO TUHAMUKE BPAILATEILHOTO ABUKCHUS;
Habop neMoHCTpaloHHBIHN 110 MEXaHUYECKUM KOJIeOaHusIM;

Habop neMmoHCTpaliiOHHbBIN BOJIHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastank MakcBeiia;

HabGop Ten paBHOTrO 00BEMA;

Hab6op ten paBHOI Macchl;

[Tpubop g neMoHCcTpauuu aTMOc(hepHOro JaBJICHHUS;

[Ipr3Ma, HaKJIIOHSIOIIASICS C OTBECOM;

Pbluar 1eMoHCTpalMOHHbIN;

Cocyasl cooOmiarommecs;

CrakaH OTJIMBHOM JI€MOHCTPAllMOHHBIN;

TpyOka HeroToHa;

[Tap IMTackas;

Habop neMoHCTpaIMOHHBIH 110 MOJICKYJIIPHOU (DU3HKE U TETUIOBBIM SIBIICHUSIM;
Hab6op neMoHCcTpaloHHBIH 10 Ta30BbIM 3aKOHAM;

Hab6op kanmmisapos;

TpyOxa 15 1eMOHCTpPAllUU KOHBEKIIUU B KUKOCTH;

[{umuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIIOM;

BEBICOKOBOJIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Ho3nmerp;

KamepToHbl Ha pe30HAaHCHBIX AIIMKAX;

Kommiekr npuOOpoB W TOPHUHAMISKHOCTEH IS JEMOHCTpAIlid  CBOWCTB

SJICKTPOMATrHUTHBIX BOJIH;

56.

Kommiekr npuOopoB JUIS W3y4YEHUs IIPUHIUIIOB paguonpuema

" paguoricpeaavu,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Komnext mpoBo/10B;

Marnut ayrooGpasHslif;

MarauT nosIoCOBOM JEMOHCTPALIMOHHBIM;

Marmna snektpogopHas;

MasaTHHK 3JIEKTPOCTaTUYECKHH;

HaGop 1o u3yueHnto MarHuTHOTO OIS 3eMIIH;

Habop neMoHCTpanimoHHbII 10 MArHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpallMOHHBIN 1O MOIYIPOBOJHUKAM;
Habop nemMoHCcTpalioHHBIH MO MOCTOSHHOMY TOKY;
Habop neMoHCTpalMOHHBIH MO AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaIoHHBIH 10 3JeKTPOAMHAMHUKE;
Habop ans neMoHCTpaui MarHUTHBIX MOJIEH;

Habop 11t ieMoHCcTpaluu 3IeKTPUYECKUX MOJIEH;
Tpancdopmarop yueOHbIH;

[Tanouka cTexIsIHHAS;

[Tanouka »00HUTOBAS;

[Tpu6op Jlenma;

Crpenku MarHuTHBIE Ha LITaTUBAX;

CynTaH 371eKTpOCTaTUYECKU;

[IITaTUBBI N30IMPYIOIINE;

DIIeKTPOMarHuT pa300pHBIIA,

Habop neMoHCTpalnOHHBIM IO TEOMETPUUYECKON OTTHKE;
Habop nemMoHCTpaliMoOHHBIHN MO0 BOJTHOBOM ONTHKE;
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80.  CrmekTpocCKOIl IBYXTPYOHBIN;

81.  Halop cnekTpanbHbIX TPYOOK C HCTOUHUKOM IUTAHUS;

82.  VYcranoska g usyuenus pororddexra;

83.  Habop nemoHcTpanmoHHbIH 110 noctostHHOM [Tnanka;

84.  KoMIuteKT HarIsIHBIX TOCOOUH ISl TOCTOSTHHOTO UCTIONb30BaHUS;
85.  Komrutekt nopTpeToB 11t 0popMIIeHHS KaOUHETa,;

86. KoMIuiekT 1eMOHCTpaiMOHHBIX YICOHBIX TaOIHII.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
IlepeyeHb pekoMeHyeMbIX YUeOHBIX U3IaHUI, JONOJHUTEIbHOI JUTEpaTyphbl,
NuTepHeT-pecypcoB.

OcHoBHast JiMTeparypa:

1. Jmutpuea B.®. ®usuka: TexHomornyeckuit mpopuib: y4eOHUK IS CTYICHTOB
yupexeHuit cpesl. mpod. oobpazoBanusi: B 2 u.: U. 1 - 2-e uzn. — M.: OGpa3oBarenbHo-
W3/1aTeNbCKUM HEeHTp «Akanemusi», 2024. — 320 c.

2. JImutpueBa B.®. ®usuka: Texnonornueckuit npoduib: yueOHUK JIJIs CTYACHTOB
yupexaenuit cpea. npod. oopazosanus: B 2 u.: Y. 2- 2-e uzn. — M.: Obpa3oBarenbHO-
W3AaTeNbCKUN HEHTp «Akaaemus», 2024. — 256 c.

3. JmurpueBa B.®. ®usuka: Texnonorunueckuii mpopuias: COOpHUK 3a1a4: yaeOHOe
nocoOue I CTYJACHTOB YUpPEKISHUI cpell. mpod. odpa3zoBaHus. - 2-€ u3f., cTep. — M.:
O0pa3oBaTenbHO-H3/1aTSIbCKUAN TICHTP «AkageMus», 2024. — 256 c.

4. KanamnukoB H.I1. ®usuka: ydeOHUK U IPAKTUKYM ISl CPEAHETO MpodeccrnoHalbHOTO
obpazosanus/ H. I[1.Kanamaukos, C.E. MypaBseB.— 2-¢ u3., iepepad. u gom.—
Mocksa: U3natensctBo FOpaiit, 2025.— 496 c¢. — (IIpodeccuonansuoe
obpazoBanue).— ISBN 978-5-534-16205-9. — TekcT: 31neKTpOHHBIH //
Oo6pasoBatenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. Kpauenko H. HO. ®usuka: y4eOHUK U TPAKTUKYM JUIsI CPETHETO MPOodheCcCUOHATFHOTO
obpazoBanus/ H.}O.KpaBuenko.— MockBa: M3natensctBo FOpaiit, 2025. — 322 c.—
(ITpodeccronansuoe oopazoBanue).— ISBN 978-5-534-19225-4. — Tekcr:
aneKkTpoHHbIH // O6pazoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561626.

JlonoJHuTeIbHAA JINTepaTypa:

1. BacuibeB A.A. ®usuka. ba3oblil ypoBeHb: 10—11 kiacchl: yueOHUK I CPEHETO
obmiero oopazoBanus/ A. A. Bacwibees, B. E. ®enopos, JI.JI. XpamoB.— 2-e u3 ., ucmp.
u pon. — Mocksa: WznatenbctBo FOpaiit, 2025.— 211 ¢.— (OOGmmeobpa3oBareabHbIN
ki ).— ISBN 978-5-534-16086-4. — Tekct: anekTponHsIid / O0pa3oBareabHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanamamkos H. TI. Ouzuka (TecT): y4yeOHHUK W NPAKTHUKYM JUIsl CpPEIAHEro
npodeccuonansHoro obpazopanus/ H.II. Kamamnwukos, C. E. MypaBseB.— Mocksa:
WznatenberBo FOpaiir, 2025.— 18 c. — (IIpodeccnonansuoe odpazosanue).— ISBN

978-5-534-20456-8. — Tekct: snekrponHslii // Obpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

3. Pomuonos B. H. ®usuka. Yrioy6nenusiit ypoBenb: 10—11 kimacebl: yueOHUK JUIs
cpennero obmiero oopazosanus/ B.H. PomnonoB.— Mocksa: U3gatensctBo IOpaiit,
2025.— 201c.— (O6meobpazoBarenbHbii uki).— ISBN 978-5-534-16087-1. —
Tekct: anextponHsIii / OOpaszoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568464.
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. PomnonoB B.H. ®usuka m1st Koyiemkei: yaeOHUK JUTsl CpeHero npogdecCuoHaIbHOTO
obpazoBanus/ B.H. PomnonoB.— Mocksa: M3narensctBo FOpaiit, 2025.— 202 c.—
(ITpodeccuonansuoe oopazoBanue).— ISBN 978-5-534-10835-4. — TekcT:
anekTpoHHbIH // Obpa3zoBatenbHas miardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/565522.

HNuTepHeT — pecypcebl:
bubnnoreka BuaEOypoKoB 10 MKOJAbHOM nporpamme MuTepHerYpok. Pexxum nocryna:
[www.interneturok.ru 01.05.2025].
Poccuiickas 3JeKTpOHHAs IIKOJIa 1O BCeM mpeaMeraMm. Pexxum mocrtyma: [resh.edu.ru
01.05.2025].
Bupryanbheie nmabopatopubie pabotel 1o Qusmke. Pexum pocryma: [efizika.ru
01.05.2025].
Enunoe okHO jmocTyna K oOpa3oBaTeibHbIM pecypcaM HMHTepHera mo ¢usuke. Pexum
nocryna: [www.window.edu.ru/window 01.06.2025]
Knacchas ¢usuka g mobo3HarenbHbIX. Pesxum moctyma: [www.class-fizika.nard.ru
01.05.2025]
OOpa3oBareNbHbId CaUT Ui IIKOJBHHUKOB. Pexkum moctyma: [www.alhimikov.net
01.05.2025]
dusnka B anumanusx. Pexxum goctyna: [www.physiks.nad/ru 01.05.2025].
OnektponHass Oubmmoreka bpl'Y. Pexum noctyma: [http://ecat.brstu.ru/catalog/
Y4ebub1e%20u%20 yueoHo-MeTogudeckne%20mocooms |

DnexTpoHHbIA Katajgor Oubmuoteku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z21I1D=&121DBN=BOOK& P21D BN.
01.05.2025]
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4. KOHTPOJIb M OILEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOW
JUCLMUIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 0O0I1e00pa30BaTENbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U poecCHOHANBHBIX KOMIIETEHIIUMH 10 pa3jesiaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oo6mas/npodeccuoHanb Pa3znen/Tema Tun oeHoYHBbIX
Hasl KOMIIETeHIIUs MeponpusTHil
OK 01 Tema 2.1 Tema 2.2 Tema 2.3 | BrinonHenue 1abopaTOpHBIX

Tema 3.1 Tema 3.2 Tema 3.3 pabor.
Tema 4.1 Tema 4.2 Tema 4.3 3amuTa 1abopaTOPHBIX padoT.
Tema 5.1 Tema 5.2 Tema 5.3 | Pemenwne 3amad, TeCTHI,

Tema 6.1 YcTHBIE COOOIICHNUS .
Tema 7.1 Tema 7.2 Tema 7.3 OTBeThI Ha BONPOCHI 110 TEME
Tema 8.1 3aHATUS

OK 02 Tema 2.1 Tema 2.2 Tema 2.3

Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 03 Tema 1.1

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 05 Tema 1.1

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 07 Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3

Tema 6.1
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1
IIK 3.1 Tema 2.1 Tema 2.2 Tema 2.3
IIK 3.2 Tema 8.1
OK 01 OK 02 OK 03 JuddepeHnrpoBaHHblii 3a4eT
OK 04 OK 05 OK 07
K 3.1 TIK3.2
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