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PaGouast mporpamMmma y4ueOHON TUCITUTIINHBI «PU3HKa» pa3paboTaHa HA OCHOBE:
— Pexomenpanmii mo peanu3alM CpeAHEro oOmero oOpa3oBaHUS B TPEAEIax OCBOCHHS

o0Opa3oBaTeNpHONW  MpoOrpaMMbl  cpenHero  mpodeccuoHanbHoro  obpasoBanus  (Ilucemo
Munnpocsermenus Poccun ot 01.03.2023 N 05-592);

— @eznepanbHOIO0 TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTAaHAApTa CpPEJHEro OOLIEero
obpaszoBanus (yTBep:KIACH MprkazoM Munoopaayku Poccuu ot 17 mast 2012 1. Ne413);

— IpUMEpPHON pabouell IporpaMMbl OOIIE00Pa30BATENbHON IUCHUIUIMHBL «DuU3uKa» U1
poeCCHOHANIBHBIX 00pa30BaTEIbHBIX opraHu3anuii, pekomenaoBannoii ®I'bOY IAI1O Uuctutyt

pa3BuTHs podeccuoHanbHOro odpasoBanus, 2025 r.

Opranuzanus-pazpadorunk: Muoronpoduibhbiil koiuiex GI'BOY BO «bpl'V»
Pazpabotumk:

AreeBa Enena TumodeeBHa, nmpernoiaBareb.

PabGouass mporpamMmMa peKOMEHJIOBaHA JUCIHUILIUHAPHO-IIMKIOBOH KOMHCCHEH
JTUCIUIUTAH TYMaHUTAPHON U €CTECTBEHHOHAYYHOU MOJATOTOBKH.

ot 22 mas 2026 r., mpoTtokoi Ne 3.

Pabouas nporpamMmma ogo0peHa Hay4HO-METOAMUYECKUM COBETOM

ot 29 mas 2026 1., mpoToko Ne 3.
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1. TACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JAACIHUITIUHBI
duzuxka

1.1 O6nacTy npuMeHennsi padoyeii NporpaMmsbl
PabGouas  mporpamMma  y4eOHOM  JUCHMIUIMHBI  SIBJSIETCS ~ 4YacTbl0  OCHOBHOM

npodeccuoHanbHOM 00pa3zoBaTeNibHON mporpamMmbl B cooTBeTcTBHE ¢ PI'OC mo crnenuaibHOCTH
cpeanero npodeccronaabHoro oopasosanus (xaaee CI10) ) 40.02.04 IOpucnpyaeHIus.

Pabouass mporpamma ydeOHOUW muctumuinHbl «Du3uka» MpenHa3HaueHa IS U3YUYCHHS B

YUPEKACHUAX MPO(HECCHOHATLHOTO 00pa30BaHUs, PEaTH3yIONMMX 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero (moiHOTro) 00mmero oOpa3oBaHMs, MPU MOATOTOBKE KBAIM(DUIIMPOBAHHBIX PAOOUMX H
CHEIHUAIMCTOB CPETHETO 3BCHA.

1.2. MecTto y4eOHOHl IUCUMIVIMHBI B CTPYKTYpe OCHOBHOH MNpPodecCHOHATIBLHOM

0o0pa3oBaTe/ibHOI MPOrpaMMbl: TUCIUIUINHA BXOJUT B 00I1€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3agauu y4eOHOIl IMCHUILIMHBI - TPeOOBAHUSI K pe3yJbTaTaM OCBOCHHS

Y4eOHOM IMCUMILINHBI:

CO,I[Cp)KaHI/Ie IIporpaMmabl O6H.I€O6p8.30BaT€J'ILHOI71 JUCHUIIIMHB Du3nKa HaIIpaBJICHO Ha

JOCTHIKCHUC CIICAYIOINX LCIICH:

dbopmupoBaHue y o0yyJaromuxcs YBEPEHHOCTH B LEHHOCTH o0Opa3zoBaHuUsl,
3HAYMMOCTH(PU3MYECKIX3HAHU I ITISICOBPEMEHHOTOKBATU (PUIIMPOBAHHOTOCTI EITUAITUCTATIPHOCYIIIE
CTBJIEHUHMETONPO()ECCHOHAIbHOW IS TEIbHOCTH;

(opMHUpOBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;
oBJIaieHuecnenupuieckoiicucTeMoi GU3NIEeCKUXITOHATHIA, TEpPMUHOIOT UEHMCUMBOJIMKOM;
OCBOEHHUE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI!;

OBJI/ICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHUS MPUPOJbI, UCIOJIb3YEeMbIMH B (hu3mke
(HabnroeHue, onyucaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);
OBJIQJICHUE YMEHUSIMH 00pabaThiBaTh JaHHbIE OSKCIIEPHUMEHTa, OOBACHATh IOJIY4YEHHBIE
pe3yNbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXIY (U3MYECKUMHU BEIMYMHAMH B HAOJI0JIaeMOM
SBJICHUY, JI€]1aTh BHIBOJBI;

(dbopMupoBaHNE YMEHHUS pelaTh (U3NYECKUe 3a7ja4ui pa3HbIX YPOBHEW CIOXKHOCTH;

pa3sBUTHE T03HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH B
npouecce MpUOOpeTeHUs] 3HAHWN C MCIIOJIb30BAaHUEM Pa3IMYHbIX MCTOYHMKOB MH(pOpMAIUU U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTUH; yMeHuM (opMyaupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO IMO3ULIMI0 N0 OTHOMICHHIO K (hr3nueckoil nHdopmanuu, noiaydaeMol U3 pa3HbIX
HCTOYHUKOB;

BOCIMTAHHUE YYBCTBA TOPIOCTH 32 POCCUMCKYIO (DU3UYECKYIO HAYKY.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kon u IImanupyemsble pe3yIbTATEl OCBOEHUS TUCITUIIIINHEI
HawunmenoBanue
dopmupyembIx OO0murue JucnuminaapHsie
KOMIIeTeHITNI
OK 01. JlugHocTHBle pe3ynbTaThl  OKHBEI | [IPO 1. CdopMHUpOBaHHOCTH
BpiOupats cnocoOBl pemieHus | OTpakaTb B 4YacTH  TPYJOBOTO | IPEICTaBICHHH O POJH U MecTe (QU3HKH
3aj1ay npodeccHoHanbHON | BOCIIUTAHUS: U aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH

ACATCIIBHOCTH NPUMEHUTEIIBHO
K Pa3JIMYHBIM KOHTEKCTaAM

- TOTOBHOCTH K TPYIY, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTH K AKTUBHOH
NEATEILHOCTH TEXHOJIOTHYECKOH U
COIIMAJIbHOM HaIPaBJICHHOCTH,
CIIOCOOHOCTH WHULUUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITEIBHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

- MHTEpeC K pa3IM4HbIM cdepam
po¢eCcCHOHANBHON NesITeIbHOCTH,

- TOTOBHOCTH M CHOCOOHOCTH K
00pa3oBaHUIO 1 caMO00Opa30BaHUIO Ha
MPOTSDKCHUH BCEH KU3HH.
MerTamnpenmMeTHbIe pe3yIbTaThl
JIOJDKHBI OTPaKaTh:

OgnageHue YHHUBEPCAIbHBIMU
yueOHBIMH MO3HABATENILHBIMU
JIEUCTBUAMU:

a) 6a30BbIe IOTUYECKUE ISHCTBUS:
CaMOCTOATENBHO (OPMYIHPOBATH U
aKTyaJM3HpOBaTh mpobiemy,
paccMaTpuBaTh €€  BCECTOPOHHE;
yCTaHaBJINBaTh CyIIeCTBEHHBII
NpU3HAK WM~ OCHOBaHHUS  JUIS
CpaBHEHUS, KIJIacCU(UKAIIH u
0000111EHNS; OTIpeNIeNIATh e
JIeITeIIbHOCTH, 33]1aBaTh MapameTpbl U
KPUTEPUH HX JTOCTHIKEHUS; BBISBISTD
3aKOHOMEPHOCTH U TPOTHBOPEYHS B

paccMaTpUBaEMBbIX SIBJICHUSX;
BHOCUTb KOPPEKTUBbI B
JIESATENBHOCTb, OLICHUBATh

COOTBETCTBHE PE3yJbTATOB LEISIM,
OLIEHUBATh  PHUCKH  MOCJEJCTBHIA
JIeSITEIbHOCTH; PAa3BUBATH KPEATUBHOE
MBILILICHHE npu pelieHnu
JKU3HCHHBIX TPO0IIeM;

0) 0Oa3oBBle  HCCIIEIOBATEIbCKUE
JIEUCTBHS:

- BJIAACTH HaBBbIKAMHU yqe6Ho-
HCCIIEIOBATEIbCKOM U IIPOEKTHOMN
JACATCIIBHOCTH, HaBbIKAMH
paspenieHus mpooeM;

- BBISIBIIITh NIPUYHHHO-CJICJICTBCHHBIC
CBA3M W AaKTyaJIM3HPOBaTh 3a7ad4y,
BBIJIBUTATh THIIOTE3y €€ PEIICHUS,
HaXOJTUTh apryMEHTHI JUTS
JTOKa3aTeNbCTBA CBOMX YTBEPKICHUH,
3aJaBaTh MapaMeTpel W KPHUTEPUHU
peleHuS;

- dHAJIM3UPOBATH IMMOJTYYCHHBIC B XOJC

KapTHHE MHpa, O CHCTeMOOOpasyromen
ponu (PU3MKHU B Pa3BUTHH €CTECTBECHHBIX
HayK, TEXHHKH W  COBPEMEHHBIX
TEXHOJIOTHH, O BKJAJe POCCHHCKHX H
3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pasBuTHE HayYKU; MOHMMaHHe
(GU3UYECKON CYINIHOCTH HAOIIOIaEMBIX
SBJICHU MUKPOMHpPA, MaKpoMHUpa WU
Merammpa; MOHMMaHHe poau
ACTPOHOMHH B MPaKTHYECKOH
JIEITEIIFHOCTH YeJIOBeKa U JallbHEHIIeM
HAyYHO-TEXHHYECKOM Pa3BUTHH, POJIH
¢m3ukn B (HOPMUPOBAHUH KpPYyrozopa M
(YHKIIMOHAIBHOH IPaMOTHOCTH
YeNoBeKa AJSI PEIICHMS MPAKTHYECKUX
3ajad;

IIP6 2. CdopMHPOBaHHOCTh yMEHH
pacmo3HaBaTh  (DU3HYCCKHE  SIBICHHS
(poriecchl) M OOBSCHATH UX Ha OCHOBE
M3y4YCHHBIX 3aKOHOB: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MIPSMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TaJeHue Ted,
JIBIDKEHHE 110 OKPYXXHOCTH, HWHEpPLUs,
B3aUMOJICficTBHE Ten, KoyebaTenbHoe
JIBIDKEHHE, pe30HaHc, BOJIHOBOE
nekeHue, auddysus, OpoyHOBCKOE
JIB)KEHHE, CTPOEHUE IKUIKOCTEH U
TBEpJBIX TeJl, U3MEHEHHE o0beMa Tel

npu HarpeBaHuu (oxnaxxaeHun),
TEIJIOBOE  PAaBHOBECHE,  HCIApEHUE,
KOHJIEHCallHs, IUIaBJICHHUE,

KpHUCTAJUTN3aIMs, KHUIIEHHE, BIaXXKHOCTh
BO3JlyXa, CBSI3b CPEAHEH KHHETHYECKOW
SHEPTHH TEIUIOBOTO JBI)KEHHS MOJEKYI
c a0CcoOTHOI TEeMIIEpaTypou,
MOBBILIIEHUE JIABJICHHWSI Tra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYHE, CBS3b
MEXJy MapaMeTpamMH COCTOSIHHUS Tasza B
U30IIPOIIECCax;  JNEKTpu3alus — Ted,
B3aMMOJICHICTBHE 3apsIOB, HarpeBaHHE
MIPOBOJHIKA C TOKOM, B3aMMOJeiicTBHE
MarHuTOB, AIIeKTpOMarHUTHAs
WHAYKIWS, [EHCTBHE MAarHUTHOTO IIOJIS
Ha MPOBOJHHUK C TOKOM M JABMXYIIMHCS
3aps], IEKTPOMarHUTHBIE KOJIeOaHus 1

BOJTHBI, MPSIMOJIMHEHHOE
pacnpoCcTpaHEHUE CBETa, OTPaKEHHE,
IpeIoMIIEHUE, nuHTepdepeHuus,

IUppaknuss ©  TOJSIPU3AIUs  CBETa,
JIUCTIepCHsT CBeTa; (DOTORIEKTPHUCCKHIA
s dekr, CBETOBOE JIaBJICHUE,

5




peueHus 3a71a4u pe3yibTaThl,
KPUTHYECKH OLICHUBATh nx
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeThb TIEpPEHOCHTh 3HAaHUS B
MO3HABATENFHYI0 M IPAKTHIECKYIO
YaCTH KU3HEAEATECIbHOCTH;

- YMEThb MHTETPUPOBATH 3HAHUS H3
Pa3HBIX MMPEAMETHBIX 00JIacTe;

- BBIIBUTATh HOBBIE HIEH, NpeJlaraTh
OPHTHHANBHBIE MTOJXO/bI M PEIICHHS;

- MPOSIBIISITH ~ CIIOCOOHOCTh ~ UX
WCTIONb30BaHMS B IMO3HABATEIBHON H
COLIMAJIbHON MTPAKTHUKE;

-TIIPOSIBIISITH CHOCOOHOCTH u
TOTOBHOCTb K  CaMOCTOSATEILHOMY
TOUCKY MCTOA0B peuieHussa

MpaKTUYCCKUX 3aaad, IMPUMCEHCHUIO
Ppa3JIMYHbIX MECTOJO0B IMMO3HAHUA;

- craBuUTh ®  (HOPMYJIHPOBATH
COOCTBCHHBIE 3a1a4u B
00pa3oBaTeNbHON IEATEIBHOCTH H
JKU3HEHHBIX CHTYyallUsX; BBIABIATH
HNPUYMHHO-CIIEJCTBEHHBIE CBSI3U U IS
JI0OKa3aTeNbCTBA CBOUX YTBEPKICHUN,
3aaBaTh IapaMEeTpbl U KPUTEpUU
pelleHHs] aKTyalu3upoBaTh 3ajady,
BbIIABUT'aTb THUIOTE3Yy €€ pCUICHUA,
HaXOJUTb apryMCHTEI,

- aHAJIM3UPOBATH MOJTYYCHHBIC B XOIC

peIeHuA 3aJa4u Ppe3ysIbTaThl,
KPUTHYICCKHU OLICHMUBATh ux
JAOCTOBCPHOCTD, IPOrHo3upoOBaTh

W3MEHEHWE B HOBBIX  VCJIOBHAX;
JIaBaTh OIEHKY HOBBIM CHTYaIlUsM,
OIICHUBATH IPHOOPETEHHBIM OITBIT;

- pa3pabareiBaTh IUTAH PEIICHHUS
npobJeMbl € y4eToM — aHalu3a
UMCHOUIUXCS MaTE€pUaIbHBIX u

HEeMaTepUaIbHbIX pecypcoB;
CTaBUTh MNpoOJIeMBl W  3ajadyy,
JIOIIyCKaroLue aJbTepHATUBHbIE
peleHus

BO3HHKHOBCHHUE JIMHCHYATOrO CIHEKTpa
aToMa BOIOPOJA, ©CTCCTBEHHAs U
HCKYCCTBEHHAs PaIHOAKTUBHOCTD;

[1P6 3. BnameHne 0CHOBOIIOJIArarOIIUMHU

bu3nIeCKUMH HOHATHAMH u
BEITMYHHAMH, XapaKTepHU3yOINMHA
¢u3ugeckne TpoUecch (CBA3aHHBIMU C
MEXaHUYEeCKUM JBIKCHUEM,

B3aUMOCHCTBUEM TCJI, MCXaHUYCCKUMH
KoJIeOaHUAMU | BOJIHAMH; AaTOMHO-
MOJICKYJIAPHBIM CTPOCHUEM BCHICCTBA,

TCIIJIOBBIMUA nmpoueccamMu;
QJICKTPUYCCKUM M MArHuTHBIM IOJIAMU,
SJIEKTPUIECKUM TOKOM,

AIEKTPOMArHUTHBIMA KOJICOAHUSMH U
BOJHAMHU, ONTHYCCKUMH  SBIICHHSIMU;
KBAaHTOBBIMH  SIBICHUSIMH, CTPOCHHEM
aroma u aTOMHOTO aapa,
PaInoOaKTUBHOCTHIO); BIIaJICHUE
OCHOBOTIOJIAralOIUMHU
aCTPOHOMHYECKUMU MMOHATHUSMH,
IMO3BOJISIOIIUMH XapaKTepu30BaTh
MIPOLIECCHI, MPOUCXOISIINE HA 3BE3/1aX, B
3BE3HBIX CHCTEMAX, B
ME)KTaJIaKTHUECKOW Ccpefie; ABIKCHHE
HEeOECHBIX TeJ, SBOJIOIHUI0 3Be3l U
Bcenennoii;

[1P6 4. BnanmeHme 3aKOHOMEPHOCTSIMU,
3aKOHAMH " TEOPUAMHU (3aKkoH
BcemupHoro Ttsarorenusa, I, II u III
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS

MEXaHUYeCKOU SHEpruu, 3aK0H
COXpaHEHUs HUMITYJIbCA, MPUHIHUII
CyNepHo3ULUU cui, MIPUHLHUII

PaBHOIIPABHOCTHU MHCPHUATIBHBIX CUCTEM
0TCYETa; MOJEKYISIPHO-KHHETHICCKYIO
TEOPUIO CTPOCHHUS BEUIECTBA, T'a30BEIC
3aKOHBI, IEPBHIH 3aKOH TEPMOIIMHAMHUKH;
3aKOH  COXPaHEHHs  JIIEKTPHUYECKOTO
3apsija, 3akoH KynoHna, 3akoH Oma mis
ydacTKa Iienu, 3akoH Oma Ajs MOJNHOU
3JIEKTpUYEeCKO 1enu, 3akoH JDxoyns -

Jlenna, 3aKOH JJIEKTPOMAarHUTHOM
WHAYKOHUHU, 3aKOH COXpPAaHCHUA OHEPIUHU,
3aKOH IPSIMOJIMHENHOTO
pacnpoCTpaHeHus CBeTa, 3aKOH

OTpaK€HUA CBE€TA, 3aKOH MPCIIOMIICHHUS
CBE€TAa; 3aKOH COXpAaHCHHUSA DOHEPIUHU,
3aKOH COXpaHCHH] HMIIYyJIbCa, 3aKOH
COXpaHCHHA  JJICKTPHUUYCCKOTO 3apsiaa,
3aKOH COXpaHCHUSA MacCCOBOIro 4Ywucia,

MOCTYJIaThI Bopa, 3aKOH
panMoaKkTHBHOTO pachana); yBEpEeHHOE
HCIIOJIb30BaHHE 3aKOHOB u
3aKOHOMEPHOCTEH npu aHanm3e

(U3HYECKUX SBJICHUN U TIPOIIECCOB;

I1P6 6. Bmaneune OCHOBHBIMH
METOJlaMU HAaY4HOT'O MO3HAHMS,
UCTIONb3YEMBIMH B (DM3UKE: MPOBOAUTH
npsMble M KOCBEHHBIE  HM3MEpPEHHMs
dr3HIecKuX BEJIUYHH, BBEIOMpast




ONTHMAIBHBIN  CIIOCOO M3MEpeHHs u
UCIIONB3Ysl M3BECTHBIE METOABI OLCHKH
MOTPEIHOCTEN W3MEpPEHUM, NPOBOIUTH
HCCIIEI0BaHHE 3aBUCHMOCTEN
¢bu3ngecKknx BETINYUH c
UCIIONB30BAaHUEM MPSMBIX H3MEPEHHH,
OOBSACHATH IIONYYCHHBIE PE3yJbTaThl,
UCTIONB3Ysl (PU3NYECKUE TEOPUH, 3aKOHBI
W  TOHSTHS, W  JeJaTh  BBIBOJBI
co0OuoiaTh NpaBuia 0€30MacHoro Tpyaa
IpU  TIPOBEICHWU  HCCIICJIOBaHUA B
paMKax y4eOHOro OSKCIEpUMEHTa H
yueOHO-HMCCIIEI0BATENBCKOM

JNEATeIBHOCTH  C  HCIIOJIb30BaHHEM
U(POBEIX H3MEPUTEIBHBIX YCTPOUCTB
1a00paTOPHOTO 00opyIoBaHuS;
c(OpPMHPOBAHHOCTD TIPEACTABICHUH O
METOoax HOJTyYCHHS Hay4YHBIX
ACTPOHOMHYECKHX 3HAHUM;

I[IP6 7. CdopMHPOBAaHHOCTh YMEHHUS
peuiatb pacuCTHBIC 3aJa4yu C SABHO
3aJJaHHOM (usnyeckoit MO/IEJTBIO,
ucronb3ysi  (U3MUECKHe 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJM3a YCIIOBHS
3a/1a4d BBIOMPATh (U3NUECKYIO MOJEIb,
BBLACIATE (U3HYECKHE BEIMYHHBI |
dopMynBl, HEOOXOOMMEIE JIA  ee
pelIeHUs, TPOBOAWTH  pacyeTsl U
OLICHUBATh PEAJIBHOCTH  IIOJYYCHHOTO
3HaYeHU  (U3WYCCKOH  BEIMYHHBI,

pemartb KaueCTBEHHbIE 3a/1a4y,
BBICTpauBas JIOTUYECKU
HENPOTUBOPEUUBYIO LENOUKY

pPacCyKACHUM C OIOPOH Ha U3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (hU3NIECKHE
SIBJICHUA

OK 02.

Hcnons3oBath COBPCMCHHBIC
CpeacTBa

IIOUCKa, aHaJIn3a

u

MHTEpHpeTanuu uHGOpManuu wu
MH(QOpMAaLMOHHbIE  TEXHOJIOTHH

JJIsL BBIIIOJIHCHUA
npodeccnoHambHOMI
JIESITEIbHOCTH

3aJga4

JImuHOCTHBIE pE3yNbTaThl  JOJDKHBI
OoTpaxaTb B  YacTH  LEHHOCTH
HAaYYHOTO TTO3HAHUSL:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO  Pa3BHUTHSA
HayKl ¥ OOIIECTBEHHON IPaKTHUKH,
OCHOBaHHOTO Ha JHaJIore KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HaHHIO
CBOETO MeCTa B IOJUKYJIBTYPHOM
MHpE;

- COBEpPIICHCTBOBAHME SI3BIKOBOM U
YUTATENBCKON KYJIBTYpBI Kak
CpeICTBa B3aUMOJEHCTBUS  MEXIY
JIOABMU U NTO3HAHUS MHPA;

MertanpenmeTHele Ppe3yabTaThl
JOJDKHBI  oTpaxaTb:  OsnaneHne
YHHBEpCaJIbHBIMU y4eOHBIMU

IIO3HAaBaTCJIIbHBIMHA ﬂeﬁCTBHﬂMH:

B) paboTa ¢ nH(popMaIHei:

- BJaA€Th HaBbIKAMH IIOJYYCHUA
nHPOPMALMU U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CaMOCTOSTENBHO
OCYIIECTBIIAT HOMCK, aHaIIu3,
CHCTEMaTH3aLUI0 U HHTEPIPETAIHIO
nHpopManuK pa3IUYHBIX BHJOB H

IIP6 5. YMeHue y4yHTHIBaTH TPaHUIIBI
NPUMEHEHUS! H3Yy4YEHHBIX (PHU3NYECKUX
MOJIEeTICH: MaTepHanbHas TOYKa,
MHepUIuaibHas cucreMa OTCuUeTa,
WCANIbHBIA  Ta3; MOJAENH CTPOCHHMS
ra3oB, JKHJIKOCTEH W TBEpAbIX Ted,
TOYEYHBIN 3JIEKTPUYECKUN 3apsn,
saepHas MoOJelib aToMa, HYKJIOHHas
MOJIETIb aTOMHOT'O SIIpa NpPU PEeLICHUN
(buznyeckux 3aaay;

I1P6 9. CdhopmMupoBaHHOCTH
COOCTBEHHOM MTO3UIIMHK MO0 OTHOIIEHHUIO K
¢du3nyeckoil nHpOpPMaIMH, ToITydaeMon
W3  pasHBIX  WCTOYHHMKOB,  yMEHHH
UCIIONIb30BaTh LU(POBBIE TEXHOJOTHH

JUIs MIOUCKA, CTPYKTYPHUPOBaHUs,
UHTEpPHpEeTallud U OpPEeJCTaBICHUS
yueOHOH u HAy4YHO-TIOMMYIAPHOI
nHpOpPMaLNH; pa3BuTHE yMeHui

KPUTHYECKOTO  aHalW3a IOJIydaeMou
nHpOpPMANH
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(hopm npescTaBIeHUS;

- co3JaBaTh TEKCTHl B PA3IMYHBIX
dopMaTax C y4eTOM Ha3HAYCHUS
UHGOPMAUK M LEJeBOH ayIUTOPUH,
BEIOMpas ~ ONTHUMANBHYI0  (opMy
NpECTaBICHHUS U BU3YaIH3allHy;

- HCIIOIB30BATh cpexncTBa
UH(POPMALHOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIHOHHBIX 3amad c
co0itoieHreM TpeOoBaHMI
3PTOHOMHKH, TEXHUKH OC30I1aCHOCTH,
TUTHEHEI, pecypcocbepexenus,

IPABOBBIX M ATHYECKUX HOPM, HOPM
HHPOPMAINOHHON 6€30MaCHOCTH;

- BJIAACTb HAaBbIKaMHM PACIIO3HABAHUA

u 3aIUTHI nHdopmanuu,
nH(popMaMOHHO Oe3omnacHoCTH
JMYHOCTH

OK 03.

[lnaHUpOBaTh U peasn30BHIBATH
coOCTBEHHOE TIPOEeCCHOHATBHOE
Y JJMYHOCTHOE Pa3BUTHE,
NpeaNPHHIMATENBCKYIO
JeATEIbHOCTD B
npodeccronansHo# chepe,
UCIIOJIb30BaTh 3HAHUSI 110
(hMHAHCOBOM rPaMOTHOCTH B
Pa3IYHbIX )KU3HEHHBIX
CUTYaIUIX

JImgHOCTHBIE pe3yNbTaThl  OJDKHBI
OoTpakaTb B  4YacTH  JyXOBHO-
HPaBCTBEHHOTO BOCIIHTAHUS:

- CIIOCOOHOCTH OIICHHBATH CHUTYAITHIO
U TPUHIMATh OCO3HAHHBIC PEUICHUS,
OpUECHTUPYICH Ha MOpaJIbHO-
HpPaBCTBCHHBIE HOPMBI
U IIEHHOCTH;

-OCO3HAHHWE JIMYHOTO  BKJIAg B
MOCTPOEHHE YCTOHYHBOTO OYAYyILIETro;
MertanpeaMeTHbIe Ppe3yNbTaThI
JIOJDKHBL ~ OTpaxaTh:  OBnaaeHue
VHHUBEPCANBHBIMH  PETYISTHBHBIMH
IEUCTBUSIMU:

a) caMOOpTaHU3AITHS:

- CaMOCTOSATENBHO  OCYIIECTBISATH
MTO03HABATEIEHYTO JIeSITeITBHOCTD,
BBLSIBIITH  NPOOJIEMBI, CTaBUTh U
(hopmynupoBaTh COOCTBEHHBIC 3a/1a41
B 00pa30BaTEeIbHON EATEIBHOCTH MU
’KU3HEHHBIX CUTYaIUsIX;

- CaMOCTOATENIFHO COCTaBIATH IUIAaH
pemeHus  OpoOJIEeMBI € Y4EeTOM
HUMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH

W TIPEATIOYTEHUH;

- JaBaTh OIIEHKY HOBBIM CHUTYalHsIM;
Croco0CTBOBaTh (OPMHUPOBAHHUIO H
HPOSIBICHUIO IIUPOKOW JpyIUIMH B
Pa3HBIX 00JaCTAX 3HAHWMN, TIOCTOSTHHO
MOBHINIATh CBOM 0Opa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh IPHEMBI  pediaekcun
JUI1  OIGHKM CHTYyalllH, BBIOOpa
BEPHOT'O PEIICHUS;

- yYMeTb OLEHUBaTb pPHCKH W
CBOEBPEMEHHO NPUHUMATH PELIEHUS
MO UX CHHYKEHHIO

I1P6 9. CdopmupoBaHHOCTB
COOCTBEHHOH ITO3HIMH TI0 OTHOIICHUIO K
¢u3ngeckoit mHGOpMAIHH, MOTydacMoit
U3  pasHBIX  HCTOYHHKOB,  YMCHHI
UCTIONB30BaTh IM(PPOBBIC TEXHOJOTHU

JUIs MIOHCKA, CTPYKTYPHPOBaHHUs,
UHTEPIPETALIMM W [PEACTABIICHUSA
y4eOHOoI 51 Hay4HO-IIOIYJIIPHON
nnpopmanuy; pa3BuTHE YMEHUH

KPUTHUYECKOTO  aHalM3a IOoJydyaeMou
nHpOpPMALUH

OK 04.

JIM4HOCTHBIE PE3YIbTAaTbl  AOJIKHBI

I[TP6  10. OsmageHne  yMEHUSIMH
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DdPeKTUBHO B3aUMOJIEHCTBOBATH
U paboTath B  KOJUIGKTUBE W
KOMaH/Ie

oTpaxaTb B  4YacTH  LECHHOCTH
HAayYYHOTO MTO3HAHUS:

-OB/aJICBAaHNE HABBIKAMH  y4eOHO-
HCCIIEI0BATENIbCKOH, MIPOEKTHOM
Y COLMAIIbHOM AEATEIBHOCTH;
MertanpenmeTHbIe pe3yNbTaThI
JOIKHBI  oTpaxaTb:  OsmaneHne
YHUBEpCaJIbHBIMU
KOMMYHUKATUBHBIMH JACHCTBUSMU:

0) coBMecTHas! IeSITEIbHOCTD:

- TOHMMarb W HUCIIOJb30BaTh
NperMyIIecTBa KOMaHIHON

W MH/IUBUTyaJIbHON paboThI;

- BBHIOMpaTh TEMATUKy M METOMBI
COBMECTHBIX JIEUCTBUH C Y4YETOM
00IIMX MHTEPECOB M BO3MOXHOCTEH
Ka)KJJOTO WICHA KOJUICKTHBA,;

- T[pUHUMAaTh I[EIM COBMECTHOM
JIeSTEIILHOCTH, OpraHU30BBIBATH
U KOOpAWHHMPOBATh JECHUCTBHS MO ee
JOCTHXKEHUIO:  COCTaBISITh  IUIAH
JIEUCTBUH, paclpenensaTb poju C
yueTOM MHEHHH YYaCTHHKOB,
00CyXIaTh pe3yNbTaThl COBMECTHOM
paboTHI;

-OIICHUBATh KAauyeCTBO CBOETO BKIAJa
MW KaXJOro y4JacTHHKAa KOMaHIbl B
o0mmuii pe3ynbTar 1o pa3paboTaHHBIM
KPHUTEPHSIM;

-TIpequiaraTh HOBBIE MIPOEKTHI,
OLICHMBATh MJICU C TO3UIIMU HOBU3HBI,
OPHUTHHAIBHOCTH, NPaKTHYECKOH
3HAYUMOCTH;  KOOPAMHHPOBATH U
BBINIOJHATH  pabOTy B YCIOBHSX
peansHOro, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;
-OCYILECTBIATh
CTpaTernieckoe TIOBE/ICHNE B
PasIMYHBIX CHUTYalUsX, IIPOSBIISATH
TBOPYECTBO M BOOOpakeHUe, OBITh
WHHUIHATHBHBIM.

OgnageHue YHHUBEPCAIBHBIMH
PEryJIATHBHBIMU JIEHCTBUSIMHU:

T') IpuHATHE ce0s M JPYTUX JIoeH:

- NPUHUMATh MOTHBBI U apryMEHTBI
JIpyrux  Jojaeu IpH aHaIU3e
Pe3yJIbTaTOB AESATEIHHOCTH

MO3UTUBHOC

paborate B TpyHme ¢ BBIIOJHEHUEM
Pa3IMIHBIX CONIAANBHBIX pomeit,
TUTAaHUPOBATH paboty TPYTIIBL,
panroHaIbHO pacupenenirs
JIESITeTTHHOCTD B HECTaHIAPTHBIX
CUTYaIlUAX, aIeKBaTHO OIICHUBATH BKJIA]
KaXIOT0O W3 YYAaCTHUKOB TPYIIHl B
pelIeHre paccMaTpUBaeMon IPoOIeMBI

OK 05.

OcCymecTBIATh YCTHYIO U
NHCbMEHHYI0 KOMMYHHKAIIHMIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoil @enepanuu ¢ yueTom
ocobenHocTel CoIManbHOTO U
KYJIBTYPHOI'O KOHTEKCTA

JImgHOCTHBIE pE3yNbTaThl  JTOJDKHBI
OTpaxaTh B YacTH 3CTETHYECKOTO
BOCITATAHHUS:

- ICTETUYECKOE OTHOIICHHUE K MHPY,
BKITIOYAsl ICTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyaa

1 00IIIECTBEHHBIX OTHOILICHHIA,

B obmacTu MATPHOTUIECKOTO
BOCIIATAHHUS TIPOSIBIISATE:

-IIEHHOCTHOE OTHOIIICHHE K
rOCyIapCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY W HPHUPOIHOMY
HACIICIUIO, TTAMSATHUKAM, TPATHIHIM

I1P6 1. CdopmMHpOBaHHOCTD
NIPE/ICTABICHUH O pOJM M MecTe (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOH Hay4yHOU
KapTHHE MHUpa, O CHCTeMOOOpasyrouien
poinn (U3MKHU B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHHKH M  COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAaJ€ POCCUUCKUX U
3apyOeKHBIX YueHbIX-(PHU3UKOB B
pa3BuTHE HayKH; [TOHUMAaHNe
($bu3nYeCcCKOil CYITHOCTH HaOIIOgaeMBIX
SBICHUH MUKpPOMHpA, MaKpoOMHpa U
Merammupa; MTOHUMAaHHe pomu
aACTPOHOMMU B MpPaKTUYECKOI
JIeSITEJIbHOCTH 4eJIOBEKa M JallbHEeHIeM
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HapoZoB  Poccum,  IOCTHIXKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX U TPY/IC;

MertanpenmeTHble pE3yNbTaThI
JOIKHBI  oTpaxaTb:  OsnaneHne
YHHBEPCAIbHBIMHU

KOMMYHHKATUBHBIMH JACHCTBHAMH:

a) oOmIeHue:

- OCYUICCTBIATH KOMMYHHKALUH BO
BcexX cepax KU3HH;

- pa3BEepHYTO W JIOTHYHO H3JIarath
CBOIO TOYKY 3peHUS c
UCIIONIE30BAaHHUEM SI3BIKOBBIX CPEICTB

HAYYHO-TEXHUYCCKOM PA3BUTHUH, POJIHU
¢u3uku B HOpMHpPOBAHUM Kpyro3opa u
(bYHKIIMOHATBEHO N rPaMOTHOCTH
YenoBeKa ISl PElIeHUs] MPAKTHYSCKUX
3agaq

OK 07.
CopneficTBOBaTh COXpPaHEHHIO
OKpYyXaromien cpensl,

pecypcocOepeKeHUIO, TTPUMEHSITh

JIgHOCTHBIE pEe3yNbTaThl  OJDKHBI
OTpakaTh B YAaCTH 3KOJOTHYECKOTO
BOCTIMTaHHUS:

- chopMHPOBAHHOCTH IKOJIOTHYECKOM

IIP6 8. CdopMHPOBAaHHOCTE YMEHHUS
NPUMEHATh IIOJNyYCHHBIC 3HAHUS I
OOBSCHEHUSI  YCIOBHH  IIPOTEKaHUS
¢bu3nYecKuX SIBICHUN B NMPHUPOAE M LIS

3HaHWs 00 M3MEHEHUM KJIMMara, | KyJbTypbl, IIOHUMaHWE  BJIMSHHS | IPUHATHS NPAKTHYECKUX pELICHHH B
IIPUHLIMIIBL 0OEpeNIIMBOTO | COLMATIBHO-I)KOHOMHUYECKHX MOBCETHEBHOW KM3HU JUIs 00OecTieueHUs
IIPOM3BOJICTBA, 3¢ }exTUBHO | IPOIECCOB HA COCTOSHUE NMPUPOJHOH | Oe30macHOCTH IpH  OOpallleHuH ¢
JIEWCTBOBaTh B  UPE3BBIYAMHBIX | U COLMAIBHON Cpelbl, OCO3HaHWE | OBITOBBHIMU MPUOOPAMH U TEXHUYECKUMHU
CUTYyaLHsX. rJ100aIbHOTO XapakTepa | yCTpOMCTBaMH, COXPaHEHHUS 310POBbS U
9KOJIOTMYECKHX MPodIeMm; coOMoieHNss HOPM  SKOJIOTHYECKOTO
- IJIAaHHPOBAaHHE U OCYLIECTBICHHE | NOBEICHHS B OKpYXKAlOIIEH cpele;
JIEHCTBUI B OKpYXaOILIEH cpene Ha | MOHHMaHHE HEOOXOANMOCTH
OCHOBE 3HaHMA IIeJed YCTOMYMBOTO | NPUMEHEHUS MOCTIDKCHHH OU3UKH ¢
pa3BUTHS 4EIOBEUECTBA; TEXHOJIOTHI IS panroHaIbHOTO
AKTUBHOE  HENpUATUE  JIECUCTBUH, | IPUPOJONOIb30BAHUS
OPUHOCALIMX  BpElN  OKpYy’Karouiei
cpene
K 1.3. - — yMeThb IPUMEHSTh 3HaHUA
BrazeTh HaBBIKAMH TIOJATOTOBKH ¢u3nMUecKUX 3aKOHOB W SIBJICHHUI Ipu
IOPH/IMYECKUX JOKYMEHTOB, B TOM HCIOJIb30BaHUU MHPOPMALIMOHHBIX
. c T — TEXHOJIOTUU JUlsl  TOATOTOBKHU
. IOPUJINYECKUX JOKYMEHTOB;
HEGOPMAITHOHHEIX TEXHOOTHH — YMEThb HCIOJIb30BaTh (U3NUECKHE
MOJeNn B MH()OPMALTMOHHBIX
TEXHOJIOTHSIX npu MOATOTOBKE

IOPUINIECKUX JOKYMEHTOB;
- yMeTh TIOJB30BATHCS (PUIMUECKUM
o0opyZoBaHHEM TIPU HWCIOJH30BaHUHU

NHPOPMALMOHHBIX  TEXHOJOTMH s
TMOJATOTOBKH IOPUANYCCKUX TOKYMEHTOB.
K 2.2. - — YMeTb IIPUMEHSATh 3HAHMUI,
CI/ICTeMaTI/ISI/IPOBaTL TMOJIYYCHHBIC mo (I)I/I3I/IK€ B

HOPMATHBHBIE [TPABOBbIC aKThI U
000011aTh
IIPaBOIIPUMEHUTEIIBHYIO IIPAKTUKY
10 BOTIPOCAM PacCiIeIOBaHUS U
MpeAyNpexICHUs MIPECTYIICHUN
1 UHBIX NIPaBOHAPYILLIEHUI

MIPaBONPUMEHUTENFHON MpPaKTUKE MpHU
paccieoBaHMM M HPeAyHpexIeHUH
MPECTYIUIEHUI U NpaBOHAPYIIEHUH;

— yMeTh TIONB30BaThCsl COBPEMEHHBIM

¢usuyecknM  00OpyHOBaHHEM  IIpU
CHCTEMaTH3UPOBaHUM M 000OLICHUH
HOPMAaTHBHBIX PABOBBIX aKTOB;

YMETb MCIIOJIb30BaTh pas3yiuuHbIe
¢usnyeckne MoOAEeTW W 3aKOHBI B
BOIPOCax paccienoBaHus "
NPeAYNPeXISHUsT  MPECTYIUICHUH |

WHBIX MPaBOHAPYIICHUH.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 78
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
OcCHOBHOe co/Iep:KaHue 63
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 31
MIPAKTUYECKHE 3aHITHS
nabopaTOpHBIEC 3aHATHUS 31
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 15
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 8
MIPAKTUYECKHE 3aHITHS -
nabopaTOpHBIC 3aHATHS 7
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu
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2.2. KanengapHo-TeMaTH4YeCKHUii IUIAH U cofiep:kaHue yueOHo qucnuminael PU3UKA

HaunmMeHoBaHMe pa3esioB U

TEM

Copep:xanue y4e0HOro MaTepraJia (0CHOBHOE H NPO(ecCHOHAILHO-OPHEHTHPOBAHHOE COJePAKAHME),
JabopaTopHble padoThl H NPAKTHYECKHE 3aHATHS, IPUKIATHON MOy b (IPH HAJTMYUH)

0O0nem
4acoB

®opmupy
eMble
KOMIIeTeH
HHH

Yueonasn
Hemest

1

4

Paszgen 1. ®uzuka u MeToabI

HAY4YHOI'0O MO3HAHUA

Tema 1.1
BBenenue

®usnka - Hayka o npupoje. Haydrbie MeTopI MO3HAHHS OKPYXKAIOIIETo Mupa. Poib SKCriepuMeHTa U TEOPHH B
IIporecce MO3HAHMUS IPUPOJIBI. DKCIIEPUMEHT B Gu3uke. MoaenpoBaHne (pU3NIECKUX SBJICHUI U IIPOIIECCOB.
Hayunsie runoTes3sl. @u3ndeckue 3aKOHBI U TEOPHUH. | paHUIIBI IPIMEHUMOCTH (pr3ndecKux 3aKoHOB. [TpuHITHT
cooTBeTcTBUS. Poib 11 MecTo Gu3HKHN B YOPMUPOBAHUN COBPEMEHHON Hay9IHOW KapTUHBI MHpPA, B IPAKTHICCKOH
NeATEIILHOCTH JI0AEH

JlaGopaTopHoe 3ansitue: MoaenupoBanre QU3NUECKUX ABJICHAN U MporieccoB. [lorpenrHocTn n3MepeHuit
(U3HYECKUX BEINYHH.

OK 03
OK 05

Paszgen 2. Mexanuka

HpO(l)eCCl/IOHaJILHO-OpHeHTHpOB3HHO€ coaepkaHue

Tema 2.1
KunemaTtuka

Coaep:xanue yueOHOro MaTepuaJa:

Mexannueckoe nBrkeHne. OTHOCHTEIBHOCTh MEXaHNIECKOTo JIBIDKeHM. CructeMa oTcuera. TpaekTopus.
[Tepemernenne, ckopocTh (CpeqHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH, UX
MIPOEKLIMK Ha OCH CUCTEMBI KoopanHaT. CI0)KeHHe TIEPEMEICHIH U CI0KeHHEe cKopocTel. PaBHOMepHOe 1
PaBHOYCKOPEHHOE MPSAMOIMHEHHOE IBIbKeHHE. | padykn 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U
TNICPEMCIICHUSA MaTepHaanoﬁ TOYKH OT BPpCMCHMU.

JlaGopaTopHoe 3aHsiTHe: V3MepeHne MTHOBEHHOH cKOpocTH. MccetoBaHne COOTHOUICHUS MEXIY Ty TSIMH,
HpOfII[eHHI)IMH TEJIOM 3a MOCJICA0BATCIIbHBIC PABHBIC IIPOMEKYTKU BPEMEHU ITPU PABHOYCKOPCHHOM JIBUKCHUU C
HauyaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

Copep:xaHue yueOHOI0 MaTepHaJia:

CBoOonHOe maneHue. Y cKopeHue cBo0oaHoro najaeHus. KpuposuneiiHoe apuxenue. [IBMkeHHEe MaTepUATbHON
TOYKH T10 OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEHHAs CKOpocTh. [lepuon u
yacTtoTa obpamenus. LleHTpocTpemMutenbHoe yeckopeHue. TexHuueckne yCTpocTBa U MPaKTHIECKOe MPUMEHEHHE:
CIIUIOMETD, IBMIKEHHE CHAPSIJIOB, LIETIHbIE U pEMEHHBIE NTepeaadn

JlaGopaTopHoe 3ansiTHe: V3ydeHne BIDKEHUS IapUKa B BSI3KOM KHUIKOCTU. MI3ydeHne IBIKEHNUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2.
JnHnamuka

Copep:xaHue y4eOHOI0 MaTepHuaJia:

ITpunuun otHocuTensHocTH ["anunes. IlepBelii 3axon HetoToHa. MHepuuanbHble cucteMbl oTcuera. Macca tena.
Cuna. [Ipuanmn cynepno3unnu cui. Bropoii 3akon HeioToHa 17151 MaTepHalbHON TOYKH B MHEPIIHAIBHON CHCTEME
orcuera (MCO). Tpernii 3akoH HploTOHA 17151 MaTepHaIbHBIX TOYEK. 3aKOH BCEMHPHOTO TAroTeHus. Cuna TSKeCTH.
IlepBasg kocmuyeckas ckopocts. Cuna ynpyroctu. 3akoH I'yka.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQpQUINeHTa yIPYroCTH CTAIBHOMN MPYKUHBD)

ConepxxaHue y4eGHOT0 MaTepHaJa:

Bec tena. Tpenne. Buabt Tpenns (1mokost, ckonbxenus, kauenus). Cuia tpeHus. Cyxoe tperune. Cuia TpeHus
CKOJIbKEHHUS U cuia TpeHus nokos. Koaddunment Tpenns. Cuia conpoTHBICHUS MIPU IBU)KEHUH TN B XKHUIKOCTH
win rase. [loctynaTenpHoe M BpalaTeabHOE ABHKEHHE a0COIIOTHO TBEPJAOTo Tesia. MOMEHT CHIIBI OTHOCHTENIBHO

OK 01
OK 02
OK 04
OK 05
OK 07
[K-1.2
[K-2.2
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ocu Bpauienus. [Tneuo cunel. YcnoBust paHoBecust TBepaoro tena B MCO. Texundyeckue ycTpoiucTBa U
MIPaKTUYECKOE NPUMEHEHHUE: OJIIIUITHUKY, TBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB

JlaGoparopHoe 3ansiTue: lccnenoBaHue yclioBUil paBHOBECHSI TBEPAOTO Teja, MMEIOIIET0 OCh BPAILCHHUS

Tema 2.3.
3aKOHBI COXpaHEHUs B
MeXaHHKe

Copep:xaHue y4eOHOT0 MaTepHaJa:

Mexanuueckas pabota W MOIIHOCTh. KunHermueckass sHeprus. [loTeHumanpHas sHeprus. 3akoH COXpaHEHUS
MEXaHW4YecKOoW »sHepruu. Pabora cuibl TsokecTH W cWilbl ynpyroctd. [IpuMeHeHHe 3aKOHOB COXpaHEHHS.
Hcnonb3oBaHue 3aKOHOB MEXaHHMKU Uit OOBSICHEHUWS ABIMKEHUS HEOCCHBIX TEN M JUIS Pa3BUTUS KOCMHUYECKHX
UCCJIEJOBAaHUH, TPaHUIBI NPUMEHUMOCTH KJacCHMYecKoil MexaHuku. MMiynabc MaTepuanbHOW TOuku (Tena),
CHUCTEMbl MaTEepPHANBHBIX TOYEK. VIMITyJbC CHJIBI M M3MEHEHHE WMITYJbCa Tela. 3aKOH COXPAaHEHHS MMITYJbca B
HCO. PeakTnBHOE OBMKEHHE.

JlabopaTopHoe 3ansitue: l3yueHue cBsI3U CKOPOCTEH T MPU HEYNIPYTOM ynape

Copep:xaHue y4eOHOTr0 MaTepHaJia:

Pabota cuibl. MomuocTs cunbl. KiHeTH4eckas sHeprusi MaTepuanbHoi Touky. Teopema 06 U3MEHEHUH
KnHeTHIecKoi sHeprun. [loTennuansHas sHeprus. [loTeHnnansHast 3Heprus ynpyro AeOpMHPOBAHHOHN NPY>KUHBI.
[MoTeHmanbpHas SHEPTHUS Tena BOIU3M MOBEPXHOCTH 3eMiH. [loTeHnnanbHbIe ¥ HeMOTEHIHAIbHBIE CHITBI. CBS3b
paboTHl HENOTECHIMAIBHBIX CHJI C I3MEHEHNEM MEXaHNYECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHWYECKOH SHepruu. YIpyrue U Heynpyrue CTOIKHOBEHHS

JlaGoparopHoe 3ansiTue: VccrnenoBanue cBsi3u pabOTHI CHITBI C ©3MEHEHHEM MEXaHMYECKOI SJHEPrUH Teja Ha
NpUMEpE PACTIKEHUS] PE3MHOBOTO XKI'yTa

Paspnen 3. MoaekyJsipHasi (pU3MKa M TEPMOAUHAMUKA

Tema 2.1.
OCHOBBI MOJICKYJIISIPHO-
KHHETHYECKOU TCOpHU

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHEBIE MOJIOXKEHHUS MOHCKyﬂHpHO-KHHeTquCKOﬁ TCOPUHU U UX ONIBITHOC 06OCHOBaHI/Ie. BpOyHOBCKOe JBHXXCHUC.
Juddysus. Xapakrep IBHKECHUS U B3aUMOJICHCTBUS YaCTHII BelecTBa. MOJICU CTPOCHHUS I'a30B, JKUAKOCTCH U
TBEPIbIX TeN U 00BbSICHEHNE CBOWCTB BEIlECTBA HA OCHOBE ATUX Mozeiel. Macca u pa3mepsl MoJiekyil. KoinuecTBo
Bemiectna. [locrostHHas ABoranpo. TemmoBoe paBHOBecue. Temmneparypa u ee n3Mepenue. [llkana remmneparyp
Henbcust. Monens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETUUECKON TEOPHH UACAIBHOTO rasa.
AGcomoTHas TeMIiepaTypa Kak Mepa cpeJHeH KMHEeTHIeCKOH SHEPTUH TeIIOBOTO JIBIKEHHMS yacTul rasa. kana
temnepatyp KenbBuHza.

JladopaTopHoe 3ansiTue: l3MepeHne Macchl BO3/yxa KJIacCHOM kKoMHaTe. VccnenoBanre 3aBUCUMOCTH MEXIY
rapaMeTpaMH COCTOSIHHS pa3pekeHHOTo rasa

Coaep:xkanue yue0HOro MaTepuaJa:

l'azoBrie 3akoHbl. YpaBHeHue Menpaeneena -Knaneiipona. 3akon laneTona. M3onpoueccsl B Ua€aabHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe mpeacTaBiIeHne H30MPOIIeCCOB: H30TepMa, H30Xopa, n3obapa.
TexHUYECKHE YCTPOWCTBA U PAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp

JlaGopaTopHoe 3aHsiTHe: M3ydeHHe OHOTO U3 H30MPOIIECCOB

Tema 3.2.
OCHOBBI TEpMOTUHAMUKA

Coaep:xkanue yue0HOro MaTepuaJa:

Buytpennsis sneprus. Pabora u termonepeaaya. KonnaecTBo TemmoTel. Y paBHEHHE TEIDIOBOTO OanaHca. [lepBoe
HaYajo TePMOIAMHAMHUKYU. AInabaTHeIi nporecc. Bropoe Havano TepmomuHamuku. TerioBeie npurarenn. KI1J]
TeroBoro japuratesss. OxpaHa npupoasl. TepMoanHaMudeckasi cucteMa. BHyTpeHHSs SJHEPTHS
TEPMOJIMHAMHUYECKON CUCTEMBI U CIIOCOOBI e¢ n3MeHeHus1. KomniecTBo TeTmoTsl U paboTa. BHyTpeHHsIsI SHEpTHS
0JIHOATOMHOTO HJIeaJIbHOTO Ta3a. Byl Temonepenayu: TemIonpoBOHOCTh, KOHBEKIIMS, U3TyUeHHEe. Y AenbHas
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TEIIOEMKOCTD BemecTBa. KonnyecTBo TemnoTsl npu teruionepenaye. [lonsitue 06 anuadarnom mnporecce. [lepblii
3aKOH TEPMOAMHAMUKH. [IprMeHeHre IepBoro 3aKoHa TEPMOAMHAMUKH K u3ompoueccam. I'padudeckas
MHTEpIIpeTanus padoTHI rasa.

JlaGopaTopHoe 3ansitue: «OmpenencHne yaeIbHOU TEIIIOEMKOCTH TBEPAOTO TEIa»

Copep:xanue y4e0HOr0 MaTepHaJia:

Bropoii 3akon Tepmoannamuky. HeobpaTtumocTs npoueccos B npupoje. Temtosbie MamuHbl. [IpuHIMDBL NeiicTBIS
TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTHH B TEIIOBBIX MalnuHaxX. KoadduiueHT noie3Horo AeiicTBys TEMIOBOM
MammesbL [{ukia KapHo u ero koadduipeHT none3Horo neicTBus. DKOIOTHYECKHE TPOOIeMbl TEIIOIHEPT €THKH.
TexHHYecKHe yCTPOWCTBA M MPAaKTHYECKOE MPUMEHEHHUE: IBUTaTe)lb BHYTPEHHETO CrOpPaHusi, ObITOBOM
XOJIOJMIIbHUK, KOHAUIIHOHED

JlagopaTtopHnoe 3ansitue: Koa(dduimeHT moyie3Horo aeicTeus TerwioBoi MmamuHel. [{ukn KapHo

Tema 3.3.
ArperaTHbl€ COCTOSIHUS
BeIecTBa U (a30BbIe
TIepEX OB

Copep:xaHue y4eOHOT0 MaTepHaJia:

[Tapoo6pazoBaHue u KoHAeHcalwus. McnapeHue u KuneHne. AGCOIIOTHAS  OTHOCHTEIIbHAS BIIaKHOCTD BO3yXa.
HacrplmeHHbIH nap. Y genpHas TeIUioTa napoodpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYPhl KUIICHHS OT JaBJICHUSL.
Tsepnoe Teno. Kpucrammmdaeckue 1 amopdHble Tena. AHU30TPOIHS CBOWCTB KPUCTALIOB. JKUIKUE KpUCTAIUTIBL.
CoBpemenHble MaTepuaibl. [LnaBienne u kpuctamuzanus. Y ienbHas Teriora miasieHus. Cyomumarys.
YpaBHEHHE TEIIOBOTO OasiaHca

JlaGopaTopHoe 3ansaTHe: Omnpe/elicHHe BIaXXHOCTH BO3/IyXa
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Pasnea 4. DuekTpoanHaMuka

Tema 4.1.
DJneKTpocTaTHKa

Coaep:xanue yue0OHOro MaTepuaJa:

OnexTpusanysa Tell. DIEKTpUIeCKHUi 3aps/. [IBa BUJa dNeKTPUUECKUX 3apsa0B. [IpoBOIHUKY, TUIAECKTPUKHA U
MOJTyITPOBOJIHUKH. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsaa. BzaumoaelictBue 3apsnoB. 3akoH Kynona.
ToueuHslit 3NeKTpUUECKU 3apsa. DIeKTpuueckoe noje. HanpsokeHHOCTH 3ekTpuyeckoro moist. [Tpunimmn
CYIEPIO3ULUH JIEKTPUUECKUX 10J1eH. JIMHNY HAIPSKEHHOCTH JIEKTPUUECKOTO TIOJIS.

JIaﬁopaTopﬂoe 3aHATHE: <<I/I3y‘IeHI/Ie QJICKTPOCTATUYECCKOI'O ITOJIS»

Coaep:xkanue yue0HOro MaTepuaJa:

Pabota cui snexrpocraTiudeckoro noss. [lorennnan. PazHocTs noteHnuanos. [IpoOBOAHNKY U INBIIEKTPUKA B
JIEKTPOCTATUYECKOM T10JIe. JM3IeKkTprudeckast MpOHUIIAEMOCTb. DIEKTPOEMKOCTh. KoHieHcaTop. DIeKTpoeMKOCTh
IUTOCKOT'0 KOHJIEHCAaTopa. DHEeprust 3apsHKeHHOT0 KOHJICHCAaTopa

JlaGopaTopHoe 3ansTHe: «/ccaenoBaHre mapaMeTpoB MIOCKOTO KOHACHCATOPay.

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

Coaep:xkanue yueOHOro MaTepuaJa:

DNeKTpUIECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS dIIEKTpUIEeCcKoro Toka. Mcrounnku Toka. Cuna Toka. [TocTossHHBII
tok. Hanpsbxenue. 3akoH Oma Juist y4acTka Lenu. DIEeKTPUUECKOe COPOTUBIIEHHE. Y I€JIbHOE CONMPOTUBIIEHUE
Bemiectra. [locnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COSIMHEHHE TIPOBOIHUKOB. PaboTa 31eKTpHUIecKoro
ToKa. 3akoH J[oyns-JleHua. MOIIHOCTh 3JEKTPUUECKOTO TOKA. DIEKTPOABUKYIIAs CUJIa U BHYTPEHHEE
COIPOTHUBJICHUE UCTOYHHKA TOKA. 3akoH OMa JUTsl MOJTHOH (3aMKHYTOH) anrekTpudeckoi mermu. KopoTkoe
3aMBIKaHHE.

JlaGopaTopHoe 3ansiTHe: V3yueHre CMEIaHHOTO COSTUHEHHUS PE3HCTOPOB.

Conep:xaHue y4eGHOro MaTepuaJa:
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OneKTpOHHAas MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTb CONPOTHBIICHUS METAIJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAUMOCTb. DNEKTPUUECKUM TOK B BakyyMe. CBONCTBA 2JIEKTPOHHBIX My4KoB. [lomynpoBogHUKH.
CoOcTBeHHas ¥ IPUMECHAs IIPOBOIMMOCTH MOJYNPOBOIHUKOB. CBoiicTBa p-N-nepexosa. [ToyrnpoBoaHUKOBbIE
pUuOOpHI.

JlaGopaTopHoe 3aHsiTHe: V3MepeHNe 3IEKTPOABIKYIIEH CHIIBI HCTOYHUKA TOKA M €TO0 BHYTPEHHETO
COIIPOTHBIICHHS

Copep:xaHue y4eOHOT0 MaTepHaJia:
DJIeKTPUYECKUH TOK B PAaCTBOPAX U paciuiaBax 3JIEKTPOJUTOB. DINEKTPOIUTHUECKAS AUCCOLMALINS. DIEKTPOIIU3.
DJeKTpu4ecKuii TOK B razax. CaMOCTOSITEIbHBIN M HECAaMOCTOATENbHBIH paspsin. Monnust. [1nazma

JlaGopaTopHoe 3ansiTHe: OnpezneneHue nocrossHHoi Papanes
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2-ii cemecTp
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Tema 4.3.
MarsauTHoe IoJe.
DNeKTpOMarHuTHas
WHTYKITHS

Copep:xaHue y4eOHOT0 MaTepHaJia:

[ocrostHEBIC MarHUTHL. B3anMoaeiicTBie TIOCTOSHHBIX MAarHATOB. MarHutHoe nojie. BekTop MarHUTHON MHIYKIIHAH.
[IpuHuMn cyneprno3uuuy MarHUTHBIX Mojel. JINHUKY MarHUTHON MHAYyKIMHU. KapTuHa JIMHUN MarHuTHOW HHAYKLUH
TIOJIS TIOCTOSTHHBIX MarHUTOB. MarHUTHOE TI0JIe IPOBOAHKKA ¢ TOKOM. KapTiHa THHUH HHAYKINA MarHATHOT'O TIOJIS
JUTMHHOTO TPSIMOTO TPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOTHUKA, KATYIIKU ¢ TOKOM. OmBIT Dpcresa.
B3aumoneiicTBue npoBoIHUKOB ¢ TokoM. Cuita AMIiepa, ee MOyl U HampaBJIeHHE.

JlaGopaTopHoe 3ansiTue: «OnpeneicHue TOPU30HTAILHON COCTABISIONICH HAPSDKEHHOCTH MATHUTHOT'O TOJIS
3eMiny

Coaep:xkanue yueOHOro MaTepuaJa:
Cuna Jlopennia, ee MOaynb U HampaBiieHHe. [IBuKeHNE 3apsyKEHHON YaCcTUIBI B OHOPOJHOM MarHUTHOM IIOJIE.
Pabora cret Jloperna.

.JIaﬁopaTopﬂoe 3aHATHE: I/ICCJ'IGJ_IOBaHI/IG HCﬁCTBHH MNOCTOAHHOI'O MarHura Ha paMKy € TOKOM

Coaep:xkanue yue0HOro MaTepuaJa:

SIBneHne 3eKTpoMarHuTHONH MHAYKIHHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOABIKYIIAs CHIIa
WHIIYKIWH. 3aKOH 3JeKTpoMarHnTHOH nHAyKinn @apaznes. Buxpesoe anexTpuueckoe mose. DIeKTPOABIKYIIAs
CHJIa MHIYKIWH B TIPOBOJIHUKE, IBIDKYIIEMCSI TOCTYIATENFHO B OJTHOPOIHOM MarHuTHOM rofe. [1pasuio Jlenna.

JlabopaTopHoe 3aHsITHE: N3yUEHUE SIBJICHUE DJIEKTPOMArHUTHOW UHAYKIIUU

Conep:xaHue yueGHOro MaTepuaja:
I/IH}:[yKTI/IBHOCTI). SIBnenue CaMOMHAYKIINH. aﬂeKTpOHBI/I)KyH_[aH Chjia CaMOMHAYKIWH. 3Hepr1/151 MAar"HuTHOTO I10JIA
KATYIIKUA C TOKOM. DJIEKTPOMArHUTHOE MOJIe

JIaﬁopaTopﬂoe 3aHATHE: «OHPGHCHCHI/IC HUHAYKTUBHOCTHU COJICHOUJA»
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Paszgen 5. Kojie6anusi 1 BOJTHBI

Tema 5.1.
Mexaandeckue u
3JIEKTPOMAarHUTHBIE
KoJIeOaHus

Copep:xaHue y4eOHOI0 MaTepuaJia:

Konebarenpnas cucrema. CBoO0HBIE MexaHHUYEeCKHE Konebanus. [ apmonndeckne xonebanus. [lepnon, gacrora,
aMIuIMTy1a U ¢aza konedanuit. [IpyknHHBINA MasTHUK. MaTeMaTH4ecKuii MasiTHUK. Y paBHEHUE TAPMOHUIECKUX
konebanuii. [IpeBpainienne sHeprun Mpu rapMoHndeckux kojebanusax. KonebarenpHbiit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUS B HCAIEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXITY MEXaHUIECKUMU U
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ANIEKTPOMAarHUTHEIMH Kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTHH B HACATLHOM KOIeOaTe IbHOM
KOHTYpE.

JlabopaTopHoe 3ansiTue : «MaTeMaTHYECKUNA MasSTHUKY»

Copep:xaHue y4eOHOr0 MaTepHaJia:

[IpexncraBnenue o 3aTyxaromux Kojaebanusx. BeiHyxneHHbIe MexaHnueckue konebanus. Pesonanc. BeiHyx1eHHbIe
3JIeKTpOMarHuTHEIC Kosebanus. [lepemeHHbIi TOK. CHHYCOUAANBHBIN ITepeMeHHbIH TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U ACHCTBYIOIIECE 3HAUCHNE CHJIBI TOKa M HampsbkeHus. Tpanchopmarop. [IponsBoactso,
nepesada v moTpeOIeHNE SIEKTPUIECKON SHEPTHH. DKOJIOTHIECKUE PUCKHU NTPH IPONU3BOJCTBE SIEKTPHICCKON
sHeprud. KynpTypa ucronb30BaHns 31€KTPOIHEPTHUH B TIOBCEIHEBHOM KI3HN

.JIaﬁopaTopnoe 3ansiTHe: lccrnemoBanue TMEPEMECHHOT'O TOKA B ILICTIN U3 MOCIICA0BATCIIBHO COCANHCHHBIX
KOHACHCATOpAa, KaTYIIKHU U pE3UCTOpPa

Tema 5.2.
Mexanuueckue 1
3JIEKTPOMArHUTHBIE BOJIHbI

Copep:xanue y4e0HOr0 MaTepHaJia:

MexaHHueCcKHe BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuos. CKopocTh paclipoCTpaHEHUS U JUIMHA BOJHEL.
[NTonepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakuus MeXaHHIeCKUX BOJIH. 3BYK. CKOPOCTh 3ByKa.
I'poMkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

JlaGopaTopHoe 3ansiTHe: «OnpenencHne CKOPOCTH 3BYKOBBIX BOJTH»

Copep:xaHue y4eOHOI0 MaTepHaJia:

OJNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3IY4YECHHUS 3JICKTPOMAarHUTHBIX BONH. B3aumuas opuenramnus Bekropos E, B,
V B 2JIEKTPOMarHUTHO BosiHe. CBOMCTBA 3I€KTPOMArHUTHBIX BOJIH: OTpakeHHUe, IpeIoOMIICHHE, OSIpU3alys,
mudpakuus, uaTepdeperns. CKOpoCcTb IEeKTPOMAarHUTHbBIX BoH. 111kana anekTpoMarHuTHBIX BOJH. [IprMeHeHue
AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpUHIMIBI paiuoCBsI3u U TeneBuIeHus. Paanonokarus.
ONEeKTPOMAarHuTHOE 3arpsI3HEHNE OKPYKAIOIEH cpeibl

.JIaﬁopaTopﬂoe 3aHATHE: QJIEKTPOMAarHuTHBIC BOJIHBD)

Tema 5.3.
OnTHka

I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHE cBeTa B 0JHOpOoIHOH cpene. JIyu cBera. ToueuHblit
NCTOYHMK cBeTa. OTpaskeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHH B IIIOCKOM 3epKalle.
ITpenomienue cBeta. 3aKOHbI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb npejaomieHus. [lonHoe BHyTpeHHee
oTpakeHue. IIpeenspHbIN yroJ MOTHOTO BHYTPEHHETO OTPaXESHHUS.

JIaﬁopaTopﬂoe 3aHATHE: «OnpeaeneHHe ToKasaTejid MpeIoOMIICHUA CTECKIIA»

Coaep:xanue yue0OHOro MaTepuaJa:

Hucniepcus ceera. CiioxkHBIH cocTaB Oenmoro cBeta. [{Betr. CoOuparomye u paccenBaromye JIMH3bL ToHKas JTHH3A.
®DoKyCHOE PacCTOSTHUE M ONITUYECKas CHila TOHKOH TUH3BL. [locTpoeHre n300pakeHni B COOMPAIOIIHNX H
pacceuBarouux jgunzax. @opmysa TOHKOHN JUH3bI. Y BeIUUEHUE, 1aBaeMoe JIMH30H. [Ipeaensl npuMeHUMOCTH
reOMETPUUYECKON ONTHKU.

JlaGopaTopHoe 3aHsATHE: «HCCIEIOBAHIE CBOWCTB M300paKCHHUI B JTMH3AX »

Copep:xaHue yueOHOro MaTepuaJia:
BonnoBas ontuka. MHTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS HAOMIOIEHUSI MAaKCUMYMOB U
MUHHMYMOB B HHTEP()EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PCHTHBIX HCTOYHHKOB.

JlaGoparopHoe 3ansiTne: «OnpeaencHne JUIMHBI CBETOBOI BOJIHBI ITPH IIOMOIIM AU(PAKIUOHHON PEIISTKID
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Conep:xaHue y4eGHOT0 MaTepHaJa:
Hudpakuus ceera. AudpakunoHHas pemerka. Y ciioBre HaOIIOCHUS INIAaBHBIX MAKCUMYMOB IIPH [aJeHUH
MOHOXPOMaTHYECKOT0 CBeTa Ha AM(PaKUHOHHYIO penieTKy. [lonspusanus ceera

.JIaﬁopaTopnoe 3aHATHE: <<OnpeaeneHMe AUCTICPCHUUN U CKOPOCTU PACIIPOCTPAHCHUS CBECTOBBIX BOJIH pa3H0171
JUIMHBI B CpEaC»
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Pa3gen 6. OcHOBBI cIelUAIBHON TEOPHU OTHOCHTEIBHOCTH

Tema 6.1. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 13
OCHOBBHI TEOPHH I'paHu1el MPUMEHUMOCTH KJIacCHYECKON MexaHUKU. IlocTynaTel cienualbHON TEOPUHM OTHOCUTEIBHOCTH: OK 02
OTHOCHTEJBHOCTH MHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IIPHHIIUIT OTHOCUTENIFHOCTH DWHIITeHHA. OTHOCHTENBEHOCTD OK 04
OJTHOBPEMEHHOCTHU. 3aMeUIEHUE BPEMEHHU U COKpAIEHUE JUIMHBI. DHEPTUs U UMITYJIbC PEISATUBUCTCKOM YaCTHUIIBI. OK 05
CB43b Macchl ¢ SHEpPTUel U UMIYIbCOM PENATUBUCTCKON YaCTHIIBI. DHEPTHsl MOKOs CBOOOIHOMN YaCTHIIbI OK 07
JlaGopaTopHoe 3ansitne: OTHOCUTEIFHOCTD JJIMHBI M BPEMEHH, IPe00pa3oBaHie CKOPOCTEH
Paszpnen 7. KpanroBas puszuka
Tema 7.1. Copep:xaHue y4eOHOT0 MaTepuaJia: OK 01 14
DneMEHThl KBAaHTOBOM ®otonsl. ®opmyna [Inanka cBs3u 3HEPTUH (POTOHA € €r0 YaCTOTOMH. DHEPTH U UMITYIIBC poToHA. OTKPHITHE U OK 02
ONTHKHA uccnepoBanue porodddekra. Ompiter A.I'. CtomeroBa. 3akoHBI poTorddeKTa. YpaBHEHHE DHHIITSHHA IS OK 04
¢doroaddekra. "Kpacuas rpanuma” ¢porosddekra. OK 05
JlaGoparopHoe 3ansitue: «lccnenoanue porodrddexran OK 07
Copep:xaHue y4edOHOTro MaTepuasia 15
Hasnenne ceeta. Ompitel [1L.H. JlebeneBa. Xumudeckoe neiicTBre cBeTa. TeXHUYECKHE YCTPOMCTBA U IPAKTHIECKOE
npuMeHeHne: (oTo3aeMeHT, (POTOATIHK, COTHEYHAsl OaTapes, CBETOANO
JlaGopaTopHoe 3aHsiTHe: NPAaKTHUECKOE IPUMEHEHHE: OoTOdIeMeHT, PoToNaTUHK, COTHeUHas OaTapes,
CBETOJIMOI.
Tema 7.2 Copep:xaHue yueOHOI0 MaTepHaJia: 16
Crpoenne atoma Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro -dactuil. [InanerapHas Moens aroma. [locTynater
Bopa. M3nyuenue u noriomeHue GOTOHOB MPH IEpexXo/ie aToMa € OJJHOTO YPOBHS SHEPTHU Ha APyroi. Bumer
cnexTpoB. CIleKTp ypoBHEH 3HEpPruH aToMa BOJOPOIA.
JlabopaTopHoe 3ansiTue: M3ydueHne cieKTpa UCIyCKaHUs BEIIECTB
Copep:xanue y4eOHOr0 MaTepHaJia: 17
BonnoBsle coiicTBa yactull. Bonnusl ne bpoiins. KopnyckyssipHo-BosiHOBOM Ayanu3M. CIOHTaHHOE U
BBIHYX/ICHHOE M3ITydeHue. J{udpakiys >3JIeKTpOHOB B KpHCTa/uIaX. Y CTPOMCTBO M MPUHIMI paboTHI Jla3epa.
TexHUUECKHe yCTPONUCTBA U MPAKTHUECKOE IPUMEHEHNE: CIIEKTPaJIbHBIN aHaN3 (CIIEKTPOCKOIT), Jla3ep, KBAHTOBBIN
KOMIBIOTEP
JladopaTopHoe 3aHsiTue: BoTHOBBIE CBOICTBA YACTHII.
Tema 7.3 Conep:xanue y4eOHOro MaTepHaJia: 18

ATOMHOE AP0

DKCHEepUMEHTBI, I0Ka3bIBAIOLINE CJI0XKHOCTL CTpoeHus siapa. OTKpbITHe paguoakTnBHOCTH. OnbIThl Pesepdopaa mo
OTIpPEJIETICHUIO COCTaBa PaAN0aKTUBHOTO M3rydeHus. CBoHcTBa anbda-, 6eTa-, raMMa-u3nydeHus. Binsane
paIvoaKTHBHOCTH Ha )KMBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HelTpoHa. HykionHas Mmozgens siipa I'eiizendepra-
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WBanenko. 3apsz sapa. MaccoBoe ducio sapa. M30Torebl.

JlaGoparopHoe 3ansiTne: CBoiicTBa anba-, 6eTa-, raMMa-u3iydeHus. BiausHue pagnoakTHBHOCTH Ha KHUBbIE
OpPTaHU3MBL.

Copep:xaHue y4eOHOr0 MaTepHaJia:
Anbda-pacnaj. DNeKTPOHHBIN U IIO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3iaydeHue. 3aKoH paJroaKTHBHOTO paciaja.
DOHeprust CBSA3U HYKIJIOHOB B siipe. SnepHbie cuibl. JedekT maccsl sapa.

JlaGopaTopHoe 3aHsiTHe: 3aKOH PallOaKTUBHOTO pacmana. JHEPTUs CBSI3M HYKIOHOB B sifpe.

Copep:xaHue y4eOHOT0 MaTepHaJia:

Snepusie peakiun. [lenenue u cuHres siaep. SAnepHsiit peaktop. Tepmosnepusiid cuntes. [IpobaeMsr u
MEPCHEKTUBHI SAEPHOI SIHEPreTUKU. DKOJOTMUYECKHE aCIEKTHI SICPHON SHEPreTUKH. DJIEMEHTAPHbIC YaCTHUIIBI.
OTKpBITHE TTO3UTPOHA. MeTO/1bI HAOIIOACHHS U PETHCTPALIK 3JIeMEHTapHbIX YacTull. OyHIaMeHTaIbHbIC
B3auMoeicTBus. EMMHCTBO u3nyeckoll KapTHHBI MUpa

JlaGopatopHoe 3ansitue: lccienoBaHue TPEKOB yacTuIl (110 TOTOBBIM (oTorpadusiM).
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IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iePKAHME

Pa3gen 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3NKH

Tema 8.1
OneMeHTHl aCTPOHOMUU
U acTpoU3UKH

Coaep:xkanue yueOHOro MaTepuaJa:

Dranbl pa3BUTHUs acTpoHOMUH. [IpruKIanHOEe U MEPOBO33pPEHYCCKOE 3HAUCHHE aCTPOHOMHUH. B 3Be31HOTO Heba.
CosBesausi, SpKue 3Be3/Ibl, INIAHETH, KX BUAUMOe ABMkeHue. ConHevHas cuctema. [lmaHeThl 3eMHOM Ip yTIIbI.
[TnaneTsi-ruranTsl. Maneie Tena ConHeuHoi cuctembl. Counile, hotocdepa u armochepa. CoHedHAsT aKTHBHOCTb.
Hcrounuk sHepruu ConHIa U 3B€3/1. 3BE3/IbI, UX OCHOBHBIE XapaKTepuCcTUKH. [lnarpamma "crneKkTpalbHbIA KJIace -
CBETUMOCTG". 3Be3/1bI INIABHOM ITOCJIEI0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTBR" IS 3BE3/] IJIaBHOM
mocJIeToBaTeNbHOCTH. BHyTpeHHEe cTpoeHue 3Be31. COBpeMEHHBIC MPEACTABICHHUS O IPOUCXOXKICHIH U SBOJIFOLINU
Comniia ¥ 3Be3]]. ITallbl >KM3HU 3BE3/I.

JlaGopaTopHoe 3ansiTne: HaOmoneHns HEBOOPYKEHHBIM II1a30M € HCHOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKESHUH JUTS OTIPE/ICIICHNUS TI0JI0KEeHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3AMS
CeBepHOTO MOTyIIapUs U IPKUE 3BE3/IbI

Copep:xaHue yueOHOI0 MaTepHaJia:

Mneunsrif [TyTs - Hama 'anaktuka. CrimpaneHast cTpyKTypa ["amakTuky, pacnpeaeneHue 38e3, ra3a 1 IbUIH.
IMonoxxenne u nemxenue Connua B I'anaktuxe. Tunsl ranaktuk. [Tnockas u chepudeckas moacucTeMsl [anakTHKH.
Pagnoranaktuku u kBasapbl. YepHble AbIPHI B sifpax ranakTvk. Beenennas. Pacmmpenue Beenennoit. 3akoH
Xab6ma. Pa3zderanue ranaktuk. Teopus bonbmioro B3peiBa. PenmkroBoe nznyuenue. MacurrabHasi CTpyKTypa
Bcenennoii. Meraranakruka. HeperneHHbie npo0iieMbl aCTPOHOMHH

IIpomesxyrounas arrecrauus. {uddepeHunpoBaHHblil 3a4eT

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.3
MK 2.2
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Bcero

78 yacos
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOro KabUHeTa!

MOCaJ0OYHbIE MECTA MO KOJIMYECTBY 00YJarOIINXCS;

pabouee MeCTO IIpenoaaBaTes;

KOMIUIEKT Y4eOHO-METOAMYECKOI TOKYMEHTALIUH.

o0opyoBaHue 1adOpaTOPUHN ONTHKU M (DU3UKHU TBEPAOTO Tesia: MUKpockorn MBY -
4A; ycranoka MYK-0; nupomerp c¢ wucuesaromeir nutbto OIINP-9, JIATP,
BartMeTp JIb39; ycramoBka MVYK-0; wmonoxpomarop YM-2, Y@ namma,
dotoanement ucrounuk nutanus MIIC1, 6mox ammepmerpa-BoiabT™merpa ABI,
crenq ¢ oobekramu uccinepoBannii C3-OKO01; cnexrpanbubiii anmapar CIIEKTP;
BosbT™METpP B7-35; monsapuckon CM-3; nammna ®JI 74011; caxapumerp RL-2;
obopyoBaHue 1a00paTOpu MEXaHWKU M MOJeKysapHou (m3uku: FPM-07 — s
u3MepeHus yckopeHus: cBoboanoro naaenusi; FPM-08 — nis usmepenus ummnyinbca
U MexaHmdeckoi sHeprun; FPM-09 — nist ompeneneHuss CKOPOCTH TOJIETa ITyIIH;
FPM-15 — wmastHuk OOGepOeka; FPM-07 — nakmonubii mastHuk; FPM-03 —
masTHUK MakcBemna; FPM-05 — kpyTuiabHBINH MasTHUK ¢ MHJUTHCEKYHIOMEPOM;
FPM-06 — yauBepcanbHblii MasITHUK; YCTAHOBKA ISl ONIPEICTICHHS TEIIOEMKOCTEN
raza merogoMm Kiemana-Jlesopma; anekrpudeckas tumtka OIIHI1-0; FPM-10;
3BykoBoil reneparop [3-109, ocmuwmnorpag H3013; reneparop cursamoB
Hu3kouyacToTHIHM ['3-102, ociimmiorpad H3013

o0opysoBaHue Na0OpaTOPUM JJIEKTPUYECTBA U OJIEKTPOMArHeTu3Ma: Mara3uH
conpotunenus MCP-60, ransBanomerp M45MOM3, peocrat PCII; ocuminorpad
C1-73, peocrar PCII 500, marazun emkoctedt P5025; peocrar PCII 1280,
BosbT™MeTp B7-35, an1. ocummutorpad YIIM; ucrounuk nutanus AIAT, amnepmerp
9514, tanrencransBanomerp, peoctat PCII 33; BonpTmerp B7-35, BonsT™MeTp O
58; ycranoBka FPM-01; ocimmmorpad C1-75, reneparop JI 31, BomstmeTp B7-35;
rereparop curnanoB 1'3-102; muutka snextpuueckas DI 1-0; marazun eMKocTH
P5025; ocrmmmorpag H3013, C1-68

TexHnueckue cpeacTBa 00y4eHHUs:
~ MYJIbTUMEANATPOEKTOP.
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3.2. UndopmanuonHoe odecniedeHne 00ydeHust
Ilepeyenb pexoMeHIyeMbIX Y4YeOHbIX W3JAAHMid, OMOJHUTEJbHOH JIMTEPATYPHI,
HNuTepHeT-pecypcos.

OcHoBHas InTEpaTypa:

1. JImutpueBa B.®. ®usuka: TexHomormueckuii mpoduib: y4eOHHUK ISl CTYACHTOB
yupexnaenuit cpen. npod. oopazosanus: B 2 u.: U. 1 - 2-e uza. — M.: OGpa3zoBareiabHO-
n3AaTeNbCKU HEeHTp «Akaaemusa», 2024. — 320 c.

2. JmutpueBa B.D. ®usuka: TexHonorumdeckwii mpopuiib: y4eOHHK IS CTYACHTOB
yapexaeHui cpen. npod. oopazoanus: B 2 4.: Y. 2- 2-e uzn. — M.: OGpa3oBareiabHO-
U3/1aTeNbCKUM HeHTp «Akanemusi», 2024. — 256 c.

3. HmutpueBa B.®. ®usumka: Texnomormueckuit npodunas: COOpHHK 3amad: ydeOHOE
nocoOue JUTsl CTYJCHTOB YUPEXKISHHUH cpell. mpod. oOpazoBaHus. - 2-¢ u3., crep. — M.:
O0pazoBarenbHO-U3IATENbCKUI EHTP «AKkaneMus», 2024, — 256 c.

4. KanamnukoB H.II. ®u3nka: y4eOHUK ¥ MPAKTUKYM U CPETHETO MPO(ecCHOHAITBHOTO

obpazoBanus/ H. Il.Kanammnwuxos, C.E. MypaBseB.— 2-¢ u3z., nepepab. u aom.—
MockBa: MWszpmarensctBo  IOpaiit, 2025.— 496 c¢. — (IIpodeccuonanproe
obpazoBanme).—  ISBN  978-5-534-16205-9. —  Tekcr:  3JCKTpOHHBIA  //

O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. Kpasuenko H. 0. ®usuka: y4eOHUK U MPAKTHKYM JIs CPEIHETO MPOPECCHOHATHLHOTO
obpazosanus/ H.}O.KpaBuenko.— MockBa: M3narensctBo Opaiit, 2025. — 322 c.—
(ITpodeccuonanpbHoe  obOpaszoBanme).— ISBN  978-5-534-19225-4. —  Tekcr:
autekTpoHHBId  // OOpa3oBarenbHas miatdopma HOpaiit [caiir]. —  URL:
https://urait.ru/bcode/561626.

JlonoJiHuTeIbHASA JINTEpaTypa:

1. BacumseB A.A. ®wusuka. ba3ossiii ypoBeHb: 10—11 kimaccel: y4eOHHMK IS CPEIHETO
obmiero obpasosanus/ A. A. Bacunwes, B. E. denopos, JI.JI. XpamoB.— 2-e u3n., ucmp.
u jon. — MockBa: M3natensctBo HOpaiit, 2025.— 211 c.— (OO0meobpa3zoBaTeIbHbIH
mukin).— ISBN 978-5-534-16086-4. — Tekct: anekTpoHHbI // OOpa3oBarenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanmamamkos H. II.  ®usumka (Tect): y4eOHMK M MHPAKTUKYM JUISL CpEIHEro
npodeccuonansHoro obpaszosanus/ H.II. Kamamnwukos, C. E. MypaBseB.— Mocksa:
NznarensctBo Opaiit, 2025.— 18 c. — (IIpodeccrnonansnoe oOpasosanue).— ISBN

978-5-534-20456-8. — Tekcr: snekrponHsii // OOpa3oBarenpHas miardgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/581421.

3. PommonoB B. H. ®wusmka. YrmyOmenHslii ypoBeHb: 10—I11 kmaccel: y4eOHHK st
cpennero obmiero oOpaszosanus/ B.H. PommonoB.— MockBa: U3marensctBo HOpaiiT,
2025.— 20lc.— (O6meobOpa3zoBarenpHblii 1uki).— ISBN 978-5-534-16087-1. —
Texct: oanextponHbi // OOpasoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/568464.

4. PomuonoB B.H. ®usuka mis Komemken: y4eOHUK ISl CpelHero mpogecCHOHATBHOTO
obpazoBanus/ B.H. PommonoB.— Mocksa: UznmarenbcrBo FOpaiit, 2025.— 202 c.—
(ITpodeccuonanproe  obpazoBanue).— ISBN  978-5-534-10835-4. —  Tekcr:
anexkTpoHHB // OOpaszoBarenbHas miatdgopma IOpaitr  [caiit]. — URL:
https://urait.ru/bcode/565522.

HNuTepHer — pecypcesbl:

1. bubnmoreka BHAEOYPOKOB MO MIKOIBHOU mporpamme MuTepHeTYpok. Pexxum pocryna:
[www.interneturok.ru 01.05.2026].

2. Poccuiickas 3JeKTpOHHAs IIKOJIa 1O BCeM mpeaMeram. Pexxum mocrtyma: [resh.edu.ru
01.05.2026].
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http://www.interneturok.ru/

Bupryanensie nabopatopuble pabotel mo Qusmke. Pexum mocryma: [efizika.ru

01.05.2026].

Enunoe oxHO gocTyna K oOpa3oBareibHBIM pecypcam MHTtepHera mo ¢usuke. Pexxum

nocrymna: [www.window.edu.ru/window 01.06.2026]

Knacchas ¢usuka musa sob6o3HarenbHbIX. Pesxum moctyma: [www.class-fizika.nard.ru

01.05.2026]

OOpazoBaTenbHBIA CalT Hs MIKOJRHUKOB. Pexum moctyma: [www.alhimikov.net

01.05.2026]

dusnka B anumanusx. Pexxum gocryma: [www.physiks.nad/ru 01.05.2026].

OnektponHass Oubnmoreka bpl'Y. Pexum nmoctyma: [http://ecat.brstu.ru/catalog/

VYueonrse%20u%20 yueono-meroanueckue20mocobus 01.05.2026]

. DnekTpoHHbIA Katanor Oubmmoreku bpl'Y. Pexxum gocrtyma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z211D=&121DBN=BOOK& P21D BN.

01.05.2026]
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4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHHS VYYEBHOM
TACIATITAHBI

KoHTpons M oOIeHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeNbHON JUCHUILIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHaIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oo0mas/npogeccnonann Pa3nen/Tema THun oeHOYHBIX MEePONPUATHIA
Hasi KOMIeTeHIUs

OK 01 Tema 1.1 Tema 1.2 Tema 1.3 | BrinosiHeHne 1ab0opaTOpHBIX

OK 02 Tema 2.1 Tema 2.2 Tema 2.3 | pabor.

OK 04 Tema 3.1 Tema 3.2 Tema 3.3 | 3ammura 1a00paTOPHBIX PaOOT.

Tema 3.4 Tema 3.5
Tema 4.1 Tema 4.2
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1 Tema 6.2
Tema 7.1 Tema 7.2

OK 03 Brencune,

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5

Tema 7.1 Tema 7.2

OK 05 Bsenenue,

Tema 1.1 Tema 1.2 Tema 1.3
Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5

Tema 4.1 Tema 4.2

Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1 Tema 6.2

Tema 7.1 Tema 7.2

OK 07 Tema 1.1 Tema 1.2 Tema 1.3
Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 3.4 Tema 3.5
Tema 4.1 Tema 4.2
Tema 6.1 Tema 6.2
Tema 7.1 Tema 7.2

IIK 1.3 Tema 2.1 Tema 2.2 Tema 2.3 | BrinosniHeHue 1a00paToOpHbIX
[IK 2.2 Tema 3.1 Tema 3.2 Tema 3.3 | pabor.
Tema 3.4 Tema 3.5 3amuTa 1a00paTOpPHBIX padoT.
Tema 5.1 Tema 5.2 Tema 5.3
OK 01 OK 02 OK 03 HuddepenurpoBaHHbIil 3a4eT
OK 04 OK 05 OK 07
K 1.3 TIK2.2
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