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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOIT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIL.11 ®PU3UKA

1.1 Mectro Yy4yeOHOro TpeaMeTa B CTPYKType OCHOBHOI mpogeccHoHaAIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pa3oBatenbHbl yaeOHbIH npeaMer OVII.11®du3uka sBiasercs o0s3aTENBHON YacThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootBerctBuun ¢ @I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (10 BUIAM)
(yrBepxnen mnpukazoMm Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ PI'OC COO (B AcHCTBYIOIIEH peAakliuu) U C
y4eTOM MPUMEPHON pabouell mporpammbl 001I€00pa30BATEIbHON AUCHUIUIHHBL «DuU3nuKay 1is
npodecCuoHaAIBHBIX 00pa3oBaTesbHBIX opranu3aiuii MPI1IO (yTBepkaena mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT UCIOJB30BaThCS pa3inydHble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 ®dusuka MoxkeT OBITh HCHOJB30BaHA B
npodecCHOHATLHOM TOATOTOBKE, IMEPENOATOTOBKE M IMOBBINICHUH KBaIM(HUKAMK padbodux 1o
npodeccusim:

15894 Onepatop mocTa HeHTpaTu3aIiy;

18401 Curnanucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TIOKYMEHTOB;

18726 CocraBuTens II0e3/0B;

16033 OnepaTop COPTUPOBOUYHOM TOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHIIUH.

B yuebnbix mimanax OIIOII-IITICC3 yueOnbiit mpeamer OVYIL.11 ®dusnuka BXOIUT B COCTaB
00X y4eOHBIX TUCUUIUIMH (IIPEIMETOB), POPMUPYEMBIX U3 005A3aTEIbHBIX MPEIMETHBIX 00IacTe
@®I'OC cpennero obmero obpazoBanus, s crnenuansHoctedt CIIO. C  yuétoMm mpoduns
OCBaMBaeMOM CHEINabHOCTU JaHHBINA y4eOHBII NpeaMeT peanusyeTcs Ha 1 Kypce.

1.2. Ileab u n1aHupyeMble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 nmpeaMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepxanne nporpaMMmsl obieoOpas3oBarenbHoro y4deOHoro mnpeamera OVIL11 ®dwusuka
HaMpaBJICHO Ha JIOCTHKEHHE CIEAYIOIINX LIeTIei:

* (opmupoBaHue MHTEpEca M CTPEMIICHHS OOYYaIOINXCs K HAyYHOMY M3YYECHHUIO MPHPOJIBL,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE MPEJCTABICHHUIA O HAYYHOM METO/IE TIO3HAHUS

1 GOPMHPOBAHUE HCCIIEI0BATEIHCKOIO OTHOLICHHUS K OKPYXKAIOIIUM SIBICHUSM;

* (opMmupoBaHHE HAayYyHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opmupoBaHuEe yMEHUH OOBSCHATH SBICHHS C HCIIOIB30BAaHMEM (PU3UYECKUX 3HAHUH WU
HAYYHBIX JOKa3aTeIbCTB;

* (opmupoBaHue TpeACTABICHUN O POH (PU3UKH JJIST PA3BUTHSI APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTiKeHHe ITHX 1ieiei o0ecrieunBaeTcsl pelieHUeM CIeAYIOInX 3a/1au

B IIpoliecce U3y4eHus Kypca (PU3MKU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHMs:

* MPHOOpPETeHHWE CUCTEMbl 3HaHUK 00 oO0mMX (QU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSAX, BKIIOYAsi MEXaHHKY, MOJCKYIIPHYIO (H3HKY, IEKTPOIAMHAMUKY, KBAaHTOBYIO (H3HKY H
AJIEMEHTHI aCTPOPUHKH;

* (opMHpOBaHHE YMEHUH NMPUMEHSITH TEOPETUIECCKUE 3HAHUS



It OOBsICHEHUS (DU3UYECKUX SIBJICHUW B MPUPOJC U JUIS IPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEAHEBHOM JKU3HH;

* OCBOEHHE CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (DM3NYECKOH MOJEIbIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3MYECKOW MOJENH, COOTBETCTBYIOLICH
YCJIOBHSIM 3aJ1a4H;

* [OHMMaHUE (HU3UYECKUX OCHOB W TPUHIMIIOB JIECHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;

* OBJIAJICHHE METO/aMHU CAMOCTOSTEIHHOTO TNIAHUPOBAHUS

U TpOBeACHUS (UIMUYECKUX OKCICPUMEHTOB, aHalW3a M WHTEpIpeTalud HHPOpPMAIUH,
OTIpeJIeJICHUS IOCTOBEPHOCTH TOYY€HHOT'O Pe3yJIbTaTa;

* CO3JaHME YCIIOBHH JJIs Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKONH, TBOPYECKOM
JeSITeITbHOCTH.

Ocobennocms hopmuposanusi COBOKYRHOCIMU 3a0ay U3y4eHUs Qu3uKu 0 Cucmemsl CpeoHe20
npogheccuoHanbHo20 00PaA3068aHUsL 3AKTIOUAENC 8 HeOOX0OUMOCIU Pearu3ayuu npopheccuoHaIbHOU
HANpaeneHHoCmuy  peulaemvlx 3aday, yuéma ocobennocmell cgepvl OesmenrbHOCMU OYOYUUX
Ccneyuanucmos.

Ilpocpamma no ¢husuxe npedocmasgniem GO3MONCHOCML OJi Peanu3ayuu  pasiudHbIX
MemoOUUeCKUx no0X0008 K opeanuzayuu ooydenus puzuke npu YCio8uu CoXpanenus 00s13amenbHoll
yacmu cooeparcanus Kypca.

Ilpenooasamensv énpase camocmosimenbHo SblOUPaAMb YOPMY U3YUEHUsT MAMePUand: 1eKyus,
O0eMOHCMPayusi IKCNePUMeHma, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makadce no Ce0emy YCMOMPEHUI0 Npo8oOUm OeMOHCMPAYUOHHble U 1AO0pamopHvle pabomsi c
yuémom umerouje2ocst 060pyoosanusi (onpeoeinsimos NPOOOJAHCUMENbHOCHb  1AO0PAMOPHO20 UU
NPAKMU4ecKoeo 3aHaAmus, OONOJHAMb €20 OpyeUMU BUOAMU pabom. usyueHue meopemuiecKo2o
Mamepuana, peuleHue 3a0ay, paboma ¢ MmexHU4YeCKUM MeKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvho onpedensem Nnocied08amelbHOCHb U3VUeHUus U 00bem
Yacos, OMEOOUMbBIU HA U3YYEHUe OMOENbHbIX MeM, 6bloupaem memMamuxy npogheccuoHarbHoO
OPUEHMUPOBAHHO20 — COOEPHCAHUSL  OUCYUNIUHBL 6  3asUcuMocmu om cneyuguxku oOyoyuet
npogheccuonanbHol 0essmelbHOCmuU 00V4aoWUxcsl.

1.2.2. Illnannpyembie pe3yJbTaThl OCBOCHHA 0011€00Pa30BaTEJbLHOI0 Y4e0HOI0 MpeaMera
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue komnetenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C IUIHOCTHBIMH, METAPEMETHBIMHU H MIPEMETHBIMH Pe3yJIbTaTaMi 00yICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Ko 1 HauMeHOBaHHUe
¢popMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUSA NIPOIrpaMMbI 11O y‘leﬁHOMy npeaMeTy

Oﬁumel

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEeITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE PE3yJbTaThl JOJKHBI OTpa)kaTb B 4acTH
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOW W  COUMAJbHOW  HANPABIEHHOCTH,
CIOCOOHOCTH WHUIUHPOBATH, IUTAHUPOBATH u
CaMOCTOSITENTLHO BBITOJIHATH TAKYIO I€ATEIBHOCTD;

- UHTEpeC K pa3nu4HbM chepam npodeccruoHaIbHON
NEeSITENIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U
caM000pa30BaHUIO Ha IPOTSHKEHUU BCEH KU3HU.

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICUCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENNLHO (POPMYITUPOBATh U AKTYAIU3HPOBATH
npobiemy, paccmaTpuBaTh ee BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHHS
JUIsL  CpaBHEHMs, Kiaccupukanuu W 000OIIeHNUs;
OTIPEAETATh LENHU NEeSTENbHOCTH, 33/1aBaTh MapameTpbl U
KPUTEPHUH MX JIOCTVIKCHUS; BBISBIIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHUSI B PAaCCMATPUBAEMBIX SIBICHHUSAX; BHOCHUTH
KOPPEKTHBBI B JICITEIHHOCTh, OIEHWBATH COOTBETCTBHE
pEe3yNbTaTOB IIeNsAM, OIICHUBATh PUCKH TOCIEICTBUIN
NESATEIbHOCTH, Pa3BUBATh KPEATHBHOE MBINIUICHUE IPU

OCO3HAaHUE L CHHOCTHU

JACATCIIBHOCTHU

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHUN O POJIHU
u MecTe (U3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O cucTeMooOpasyrouei ponu (U3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIWH, O BKIAA€ POCCHUMCKHUX
U 3apyOeKHBIX YYCHBIX-(H3UKOB B pa3BUTHUE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTHM  HaOJIr0AaeMBbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  Meramupa;
IOHUMaHWE pOJM  ACTPOHOMMHM B  IPAKTUYECKOH
NESATEIbHOCTH ~ 4YeJOBeKa M JaJbHEHIIeM  Hay4HO-
TEXHUYECKOM pa3BUTHH, poiu bu3uKu
B (QopmupoBaHUM Kpyrozopa © (YHKIHOHAIHHON
IPAaMOTHOCTH 4YeJIOBeKa JUIsl PELICHHUs MPAKTUYECKUX
3ajad;

I1P6 2. CdopMHpOBaHHOCTb YMEHUH paclo3HaBaTh
¢usnueckue sBIEHUS (MpoIEecchl) U OOBACHATH HUX Ha
OCHOBE  H3Y4YEHHBIX  3aKOHOB:  PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHHE 110 OKPYXHOCTH, WHEpIMS,
B3aUMOJICIICTBHE  Tel,  KojebarelabHOEe  JIBUYKEHHE,
pE30HaHC, BOJIHOBOE JABMKEHHE; MU y3Hsi, OpOyHOBCKOE
JIBUKEHHE, CTPOEHHME JKMJIKOCTEH W TBEpABIX Ted,
U3MEeHeHne o0beMa Tell MPU HarpeBaHuU (OXJIAXKICHHH),

TEIUIOBOE  pPaBHOBECHE,  HCHApeHUe,  KOHJEHCAIMS,
IUIABJIICHUE, KPUCTAJIM3alMs, KHUIIEHHE, BIIAXKHOCTh
BO31yXa, CBS3b CPEHEM KHHETUYECKOW HSHEPruu

'OGmme pesynbTaThl cHOPMYIMPOBAHEI B COOTBETCTBHH C JIMYHOCTHBIMH M MeTanpeAMETHEIMH pesyimbratamn ®IOC COO, B (OPMHPOBAHHH KOTODHIX Y4acTBYET
obmeoOpa3oBaTenbHas AUCIUTUINHA.

2 JIMCUMILTHHAPHBIE Pe3yIbTaThl CHOPMYITHPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHH C TPEGOBAHMSAMHE K IPEAMETHEIM pe3yiibrataM 6asoBoro yposus (ITP6) ®I'OC COO (ITpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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pEIICHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMHU Yy4e€OHO-HCCIIEIOBATEIbCKOU M
MPOCKTHON  JEATENBHOCTH, HABBIKAMHU  pPa3peIICHUs
pooem;

- BBUIBJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3M M
aKTyallu3UpOBaTh 3a/ady, BBIABUTATh THUIOTE3Y €€
pelieHus, HaXOAUTh AapryMeHThl IS JOKa3aTelIbCTBa
CBOWMIX YTBEPXJICHHM, 3aJlaBaTh MapaMeTpbl U KPUTEPHUU
penieHus;

- QHAIM3MPOBATH IIOJIYYCHHBIC B XOJE pPCUICHHUS
3ala4i  pe3yabTaThl, KPUTUYECKH  OIEHUBATh  UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HM3MCHCHHE B HOBBIX
YCIOBUSIX;

- YMETh TEPCHOCUTH 3HAHWS B IO3HABATCIBHYIO H
MPAKTUYECKYIO YaCTH KU3HECSITeIbHOCTH;

- yMEThb HHTETPUPOBATH 3HAHUA U3
MpeIMETHBIX 00acTe;

- BBIJIBUTATh HOBBIC UJCH, IIPEJIaraTh OPUTHHAIHHBIC
MOIXOJIbI U PEIICHUS;

- TMPOSIBJIATH CIIOCOOHOCTh WX WCIOJIB30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

-IPOSIBJISITH ~ CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETEHOMY MOUCKY METOJIOB pereHus
MPAKTUYECKHUX 3aJ1a4, MPUMCHCHHIO Pa3JINIHBIX METOJIOB
MMO3HAHUS;

- CTaBUTh U (POPMYIHPOBaTH COOCTBEHHBIC 3a7a4H B
o0Opa3oBaTenbHOI JIEATEIIbHOCTH u YKMU3HEHHBIX
CUTYAITUAX; BBISBJIATh MPUYUHHO-CIICICTBEHHBIC CBSI3H H
JUIS  JTOKa3aTelbCTBAa CBOUX YTBEPXKICHUH, 3a7aBaTh
mapaMeTpsl W KPHUTEPUH PEIICHUS aKTyaJu3UpOBATh
3a/lady, BBIABUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh
apryMEHTHI,

- QHAJIM3UPOBATH TMOJIYUYEHHBIE B XOJ€ pEUICHUS

pa3HbIX

TEIJIOBOTO  JBIDKEHMS ~ MOJIEKY1 C  aOCOIIOTHOM
TEeMIIEpaTypOi, TOBBIIICHHUE [aBJICHHUS Ta3a NpPU €ro
HarpeBaHWM B  3aKPbITOM  COCYZAE, CBS3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHHSL Ta3a B H30IpOIeccax;
ANIEKTPHU3AIMS TeJl, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHUE
IPOBOJHUKA C TOKOM, B3aWMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAasE WHAYKIHS, JACHCTBHE MAarHUTHOTO
HOJNs HAa MPOBOJAHUK C TOKOM W MABIXKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHUEe CBETa, OTpPaKEHHE, IPEIOMIICHUE,
uHTeppepeHrs, audpakuus ¥ MONApU3aLMUs CBETa,
JMCIIEPCHS CBETA; (POTOIIECKTPUIECKUI 3P PEKT, CBETOBOE
JaBlieHHE, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa aToma

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
PallOaKTUBHOCTb;

I1PO 3. Bnanenue OCHOBOIIOJIaralOIIUMH
(buznuecKuMu TTOHSATHAMH u BEIIMYMHAMH,

XapaKTCPU3YIOIIUMHU (I)I/I3I/I"ICCKI/IG IMPpONHECCChI (CBHSaHHHMI/I
C MCXAaHUYCCKUM JIBHUKCHUCM, BSaI/IMOILGfICTBHeM TCII,

MEXaHMYECKHMMHU KOJICOAHUSIMHU U BOJIHaMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BCIICCTBA, TCIIJIOBBIMHU
nmponeccamu; ISJICKTPUYCCKUM W MArHUTHBIM II0JISIMU,
QJICKTPUICCKUM TOKOM, SJICKTPOMAarHMTHBIMHA

KOJICOAHHSIMH U BOJIHAMH, OITHYCCKHUMHU IABJICHUAMU,
KBAHTOBBIMU SBJICHUAMU, CTPOCHHUEM aTOMa M aTOMHOI'O

sapa, paI[I/IOELKTI/IBHOCTBIO); BJIaACHUC
OCHOBOIIOJIararoOmuMu  aCTPOHOMHUYCCKUMU IMOHATHUAMU,
IIO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECChI,

MPOUCXOAIINE Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJaKTUYeCKOW Cpese; JBIKEHHE HEOECHBIX Tell,
JBOJTIONHIO 3Be3] N BeceneHHoi;

[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
u TeopusiMu (3akoH BcemupHoro Tsarotenws, [, 11 u III




3aJaud  pe3yibTaThl, KPUTHYECKH  OLEHUBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCJIOBHSX; /1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh
PUOOPETEHHBIH OIIBIT;

- pa3pabarbIBaTh IJIaH PELICHUS MPOOJIEMBI C Y4ETOM
aHaIM3a MMEIOIIMXCS MaTepPHAIbHBIX U HeMaTepHaIbHBIX
peCypcoB; CTaBUTh NPOOJIEMBbI U 3aJaud, AOIYCKAoIIHe
aIbTEPHATUBHBIC PEIICHUS

3aKkoHbl HpIOTOHA,
SHEpPruu, 3aKOH

3aKOH COXPAHEHUS MEXAHUYECKOU
COXpaHEHHUs HWMITYJIbCa, TPUHIUII
CYTMEPIIO3UIIHI CHII, MPUHIUTT PaBHOIIPaBHOCTH
WHEPIUATBHBIX CHCTEM OTCUETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIECTBA, TIa30BbIC
3aKOHBI, TIEPBBIH  3aKOH  TEPMOJWHAMHKH,  3aKOH
COXpaHEHHUs DJJIEKTPUYECKOTO 3apsiiga, 3akoH Kyrona,
3akoH Oma Ui ydacTka 1enu, 3akoH Oma i MOJHOM
3JIEKTpUYEeCKOM 1enu, 3akoH Jlxoyns - JleHua, 3akoH

IEKTPOMArHUTHOM  MHAYKLHMM, 3aKOH  COXPAaHEHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOH OTPAXKEHMs CBETA, 3aKOH IPEIOMIICHUS

CBETA; 3aKOH COXPAHEHUs DJHEPIMM, 3aKOH COXpPaHEHUs
UMIIyJbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIo 3apsia,
3aKOH COXpPaHEHMs MacCOBOIO 4YHCia, MOCTynaaTel bopa,
3aKOH pasroaKTUBHOTO pacrnaza); YBEPEHHOE
UCIIOJIB30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHAJIN3E
(u3NYEeCKUX SIBIECHUH 1 MPOLIECCOB;

[IPG 6. BnaneHue OCHOBHBIMH METOJAaMU HAYYHOIO
MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE: TPOBOIUTH MPSIMbIE
U KOCBEHHbIE M3MepeHusl (pU3NUEeCKUX BEIUYMH, BbIOMpas
ONTUMAJIbHBIN CIIOCO0 U3MEPEHMS U UCTIONb3YS U3BECTHbIE
METOJBl OLEHKH IOTIPEIIHOCTEN W3MEPEHHU, NMPOBOAMTH
UCCIIEIOBAaHUE  3aBUCUMOCTEH  (PM3MYECKUX  BEIMYUH
C HCHOJb30BAaHUEM TMPSAMBIX H3MEpPEHUH, OOBICHSITDH
HOJy4YEeHHBIE PE3YNIbTaThl, UCTIONIB3YS (PU3UUECKUE TEOPUH,
3aKOHBl W TIOHATHS, M JejNaTh BBIBOJBI; COOIOIATh
IpaBuJIa 6e30macHoro TpyAa
IpU TPOBEJIEHUU HCCIENOBAaHUN B paMKax ydeOHOro

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHNUEM U (POBBIX
M3MEPUTENIbHBIX YCTPOICTB u 1ab0opaTopHOTO
obopynoBanus;  CHOPMUPOBAHHOCTh  TPEICTABICHUM
0 MeToJaxX TONy4YeHUs HAayYHBIX aCTPOHOMHUYECKUX




3HAHUI;

[IP6 7. CdopmupoBaHHOCTH yMEHHS  peliaTh
pacueTHble 3aJayd  C SBHO 3aJaHHOW  (pusmyeckon
MOJIEITBIO, UCTIOJB3YS buznyeckue 3aKOHBI

U TPUHLUIOBL, HAa OCHOBE aHAJIW3a YCIOBUS 33Jauu
BBIOMPATh (DU3UYECKYIO MOJIEb, BBIACIATH (DU3UUECKHE
BEIMYUHBI U (OPMYIIbI, HEOOXOAMMBIE U €€ PELICHuS,
OpPOBOAMTH  pacyeTbl W OLEHUBaTh  PEabHOCTb
MOJYYCHHOTO 3HAueHHsI (U3UYECKOW BETUYMHBI, PEIIaTh
KayeCTBEHHbBIE 3a/a4d, BbICTpauBas JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYXKICHUM C ONOPOH Ha
U3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (pu3MUecKue
SIBIICHHSI

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
WHTEpIpeTau
nH(popMaLuu U
nH(pOpMaIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAIIBHON
NEeATETbHOCTH

JIn4HOCTHBIE PE3YNbTAaThl JOJKHBI OTPaXKaTh B YACTH
LIEHHOCTH HAYyYHOTO MTO3HAHMUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKl ¥ OOIIECTBEHHOW TMPaKTUKU, OCHOBAHHOTO Ha
Jajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KYJbTYpbI KaK CpPEJCTBA B3aUMOJEHUCTBHS MEXKY JIFOJIbMU
Y TIO3HAHUS MDA,

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaKaTh:
OsBnageHue YHUBEPCATbHBIMH y4eOHBIMU
MMO03HABATENLHLIMH JCHCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJIeTh HaBBIKAMH TMONXY4YeHUS HWHGOpMALUU W3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYUIECTBJISITh MOWCK, aHaJIU3, CHUCTEMATH3alUI0 U
WHTEPIpETaIio HHPOPMAIUA Pa3IMIHbIX BUAOB U (HOpM
MIpEACTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eToMm
Ha3HaueHus: WHGOpMAIMU W [EIEBOW  ayJUTOPHH,

I[IP6 5. YMmeHue y4yuThIBaTH TPAHUIBI MPUMEHEHUS
W3YYCHHBIX (PU3UYECKHX MOJIEJICH: MaTepuaibHas TOYKa,
MHEpLHMalbHasi CUCTEMA OTCUETA, UACAIbHBIN Tra3; MOJAEIU
CTPOEHHUSI Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
3JEKTPUUECKUN 3apsi, sAepHas MOJENIb aTOMa, HyKJIOHHAs
MOJEIIb aTOMHOTO sapa
IpU perieHnu GU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU T10
OTHONICHUIO K pU3NYECKON MHPOpMAIIUH, MTOTy4aeMOi U3
pa3HBIX HMCTOYHUKOB, YMEHHI HCIOIB30BaTh IU(POBLIE
TEXHOJIOTUH JUTSt MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIpETAllMd ¥ TPEACTABJICHUS y4yeOHOM M Hay4dHO-
NONYJSPHOM uH(popMaInu; pa3BUTHE yMEHUM
KPUTHYECKOTO aHaJIn3a MojydyaeMoi nHdopmaIuu




BbIOMpas ONTUMAIbHYIO (QOpPMY TPEACTABICHUS U

BU3YyallU3aluH;
- HUCHOJNB30BaTh CpeICTBAa HWH(POPMALMOHHBIX |
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B peleHnu

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPTaHU3alMOHHBIX
3a7a4 ¢ COOIOIeHHEM TPeOOBaHUI A)PrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHHsI, TPABOBBIX
M OITUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0e30IMacHOCTH;

- BIAJICTh HABBIKAMH pACIlO3HABAaHMS W 3aIIUTHI
nHpopmManuy, HHOOPMAIMOHHON 0€30aCHOCTH JIMYHOCTH

OK 03. IInanupoBath
U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHaEHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEPUHAIMATEILCKY
0 JIESITENILHOCTH B
npo¢eCcCuOHAITBHON
cdepe, UCTIOTB30BATh
3HaHUA 10 NPABOBOU U
¢buHaHCOBOM
I'PaMOTHOCTH B
Ppa3IMYHBIX
KHU3HEHHBIX
CUTYaIUAX

JIN4HOCTHBIE PE3YNbTAThl JOJDKHBI OTPAXKaTh B 4ACTH
JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CIIOCOOHOCTH OIICHHMBAaTh CHUTYalUI0 U IHPUHUMATH
OCO3HAHHBIE pEIIEHUs, OPHEHTUPYSACh HA MOpPaIbHO-

HpPAaBCTBECHHbBIE HOPMBI
U IICHHOCTH,
-OCO3HAaHME  JIMYHOIO  BKJAJ B  IIOCTPOCHUE

YCTOMYHUBOTO OYAyIIEro;

MeTtanpeaMeTHble Pe3yNbTaThl JOKHBI OTPAXKaTh:
OBnanenue YHHMBEpCaTbHBIMU PETYISITHBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITEJbHO OCYIIECTBIATh IO3HABATEIbHYIO
NeSTeIbHOCTh,  BBIBISITH  NPOOJIEMBI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHbIE 3a7a4ll B 00pa30BaTeIbHOM
NEeSITeTPHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOATENBbHO COCTaBIATh IIJIAH  PELICHHS
MPOOGJIEMBI C YYETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U NIPEATIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

crocobcTBOBaTh  (OPMUPOBAHUIO U TPOSBICHUIO
IIUPOKOM OSpPYAWIIMM B pa3HbIX o00JacTIX 3HAHUM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIMU TIO
OTHOIICHHIO K (PU3MUECKON MH(POPMAIIUH, TIOTYyIaeMOn 13
pa3HBIX MCTOYHHUKOB, YMEHUH HCIIONb30BaTh IUGPOBHIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHHSI,
UHTEpHpeTallid M IpeJICTaBICHUs y4yeOHOH M HaydHO-
HOMYJIIPHOM nHpOpMAIINH; pasBUTHE yMEHUI

KPUTUYECKOI0 aHajIM3a MojryyaeMoil nHpopMaiiu




MOCTOSIHHO ~ TOBBIIATh  CBOM  OOpa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh HpUEMbl pedIeKCHur JUIsl  OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

- YMETb OLEHUBaTb pPHUCKU U CBOCBPEMEHHO

IIPUHUMATD PELICHUS
10 UX CHHYKEHHUIO

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIM4HOCTHBIE PE3yNbTAThl HOJKHBI OTpakaTh B YacCTH
LIEHHOCTU HAyYHOT'O [TO3HAHUSL:

-OBJIa/ICBAHUE HABBIKAMU YI€OHO-HUCCIICIOBATEIIbCKOM,
MPOEKTHOMN
M COLIMAJIbHOM NCATCILHOCTH;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXKaTh:

OBnameHne  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
EUCTBUSIMU:

0) COBMECTHAs e TEIIbHOCTb:

- TOHMMaTh U  UCIOJB30BaTh IMPEUMYIIECTBA

KOMaHTHOU

Y UHAMBHUAYaIbHON paboTHI;

- BBHIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX
JEHCTBUI ¢ ydyeToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJO0T0 YWICHA KOJICKTHBA,

- IpPUHHUMATh LEIHU
OpraHu30BbIBATH
U KOOPIMHUPOBATH JEUCTBUS 1O €€ JOCTHUKECHMIO:
COCTaBJIATH IUIAH JEHCTBUH, pACIPEEIATh POJIH C YYETOM
MHEHUH y4aCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOM
paboTHI;

-OLICHUBaTh KadeCTBO CBOEr0 BKJIaJa M KaXJoro
y49acTHMKAa KOMaHABl B  OOmMMNA  pe3yiapTaT  Io
pa3paboTaHHBIM KPUTEPHUSIM;

-IpeAJiaraTb HOBBIE TPOEKTHI,
MO3UUMHA HOBHM3HBI, OPUTMHAIBHOCTH,

COBMECTHOM ACATCIIbHOCTH,

OLICHUBATh HJIEU C
IIPAaKTUYECKOU

[1P6 10. OBnanenue ymeHusMu paboOTaTh B TpyIIe
C  BBIIOJHEHHWEM PA3IMYHBIX  COLMAIBHBIX  POJICH,
TUTaHUPOBATh paboty TPYIIIIBL, panroHaIBEHO
pacnpenensite  JeSATEIbHOCTh B HEeCTaHJapTHBIX
CUTyallusiX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKIOrO U3
Y4acCTHHKOB TpYyNIbBl B pPELICHHE paccMaTpUBacMOn
poOIeMBbI




3Ha4MMOCTH; KOOPIMHHUPOBATH
U BBIIOJHATH paboTy B  YCIOBUSX  PEaJbHOIO,
BUPTYaAJILHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYLIECTBIIATh IIO3UTUBHOE CTpaTernyecKoe
[IOBEJCHUE

B Pa3IMYHBIX CHUTYallUAX, TMPOSBISITH TBOPUYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM.
OBnazneHue  yHHMBEpPCaJIbHBIMU
EUCTBUSIMU:
I') IPUHATHE ce0sl U IPYTUX JIIOAEH:
- NPUHUMATh MOTHBBI U apryMEHThI APYTUX JOJeiH
IIPY AHAJIN3E PE3YJIHTATOB ACSITEILHOCTH

peryIsTUBHBIMU

OK 05. OcymiecTBasiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHUKAIMIO HA
rocyaapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yaeToMm
0COOCHHOCTEH
COILIMAJILHOT'O B
KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNIbTAThl JOJDKHBI OTPAKaTh B YaCTH
9CTETHYECKOI0 BOCIIUTAHMS:

- OACTETUYECKOE OTHOUICHHE K MHpY, BKIOYas
ACTETHKY OBITAa, HAYYHOTO U TEXHHUYCCKOTO TBOPYECTBA,
CTopTa, Tpyaa
¥ OOIIECTBEHHBIX OTHOIICHUI;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBCHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TIPUPOJHOMY HACJEIUIO,
MaMSATHUKAM, TPAIUIHSIM HApoJ0B Poccuu, JOCTHKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUAX H
TPYyAE;

MeTtanpeaMeTHble Pe3ynbTaThl JOMKHBI OTPaXKaTh:

OBnagenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:
a) obmieHue:

- OCYIIECTBISTh KOMMYHHKAIIMM BO BceX cdepax
KU3HU,

- Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOKO TOUKY 3pECHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHHH O POJIU
U MecTe (U3UKU U aCTPOHOMHMH B COBPEMEHHOW Hay4HOM
KapTHHE MHpa, O cucreMooOpasyrouie ponu (UMK B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJE POCCHUICKUX
U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (U3MUYECKOW  CYIIHOCTH  HaOIr0JaeMBbIX
SIBJIGHUA  MHUKPOMHpA, MAaKpOMUpa U  MErammpa;
NOHMMAaHHE pOJIM  acCTPOHOMUU B  IPAKTUYECKOU
NEeSATeIbHOCTH  4YeJoBeKa M JajbHEHIIeM  Hay4dHO-
TEXHUUYECKOM pa3BUTHH, ponu bu3uKu
B (dopMmupoBaHMM Kpyrozopa ¢  (PYHKIHOHAIbHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS] PAKTUYECKUX 3a1a4




OK 07.
ConelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE PE3yibTaThl JOJDKHBI OTPAXXaTh B YacTU
9KOJIOTMYECKOTO BOCIIMTAHUSA:

- c(popMHPOBAHHOCTh HKOJOTHYECKOW KYJIBTYPHI,
IIOHMMAaHHe BIIMSTHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOMN
Cpensl, OCO3HaHUE r7100aJ1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAaHMPOBAaHUE M OCYILECTBICHUE JEHUCTBUH B
OKpY)KalollleW cpeAe Ha OCHOBE 3HAHM  LIENed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE ICHUCTBUN, NPUHOCAIIHUX BpPEJ]
OKpY’Karolllel cpejie

I[MP6 8. CdopMuUpoBaHHOCTh YMEHHS TMPUMEHSTH

IOJY4YEeHHble  3HAaHUSA Uil OOBSICHEHUS  YCIIOBHI
OpoTeKaHus  (U3MYECKUX  SBICHUH B NPHPOJE
u JUTS PUHATUSA IIPAKTUYECKUX peLIeHui

B TMOBCEIHEBHOM JKM3HH I 0OecredeHusi 0€30MacHOCTH
npu  oOpameHud ¢ OBITOBBIMH ~ TIIpuOOpamMu |
TEXHHYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHS 3JI0POBbS U
COOJIFOJICHHUSI HOPM  JKOJIOTUYECKOTO  TOBEICHHS B
OKpyXarIled cpeiae; TMOHMMaHUE  HEOOXOIUMOCTH
NPUMEHEHUS  JTOCTH)KCHUH  (GU3UKM H  TEXHOJIOTHH
JUTSL PAIliOHAIBHOTO TTPHPOIOTIONB30BAHUS

TIK® 3.1 TInaHupOBATH M OPrAHW30BEIBATH PAGOTY IO TPAHCIIOPTHO-IOTHCTHYECKOMY 0OCTY)KIHBAHHIO B C(epe IPy30BbIX IIEPEBO30OK

3 o o
VxaspBarorcs 11K, smeMeHTBI KOTOpBHIX (OpMUpYeT NPUKIATHOH MOAYNb (TpodecCHOHATFHOOPHEHTHPOBAaHHOE cofep)kaHne) B coorBeTcTBHH ¢ DPI'OC peammzyeMoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OcHOBHOE couepmanne4 95
B T.4..
TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepaicarue (cooepiicanue 32
NPUKTIAOHO20 Moayﬂ;z)S
CamocrosiTesibHas padoTa o0y4yawuierocs (Bcero) 19
WuauBuayanbHbIH poeKT (da/nem)
IIpomexyTouHast aTTECTALMSA (3x3amen)’ 30

*OcHOBHOE COmep/KaHMe BKIIOUACT COAEPKATENbHBIC JIMHUH MO yuebHOMY mpeamery «Pusmkay (6a30BbIil ypOBEHS)
®DenepanbHON 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEr0 00IIero o0pa3oBaHus, YTBEpKISHHOH Mpuka3oM MuHHCTEpCTBA
npocBemeHus: Poccuiickoit @eneparuu ot 18 mas 2023 1. N 371 (B pemakuuum IIpukaza Munnpocsemnienns Poccun
ot 9 okTs10ps 2024 . N 704).
*IpodeccHOHANBHO OPHCHTHPOBAHHOE COIEPIKAHHE MOXKET OBITh pPACHPENEICHO [0 pasjgenaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipuxnaanoil Moxys.
®®opma MPOMEKYTOUHOI ATTECTALMM M KOIMYECTBO UACOB, OTBOAUMBIX HA €€ MPOBEACHHE, PErIaMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

HaumeHoBaHue Conep:xanue yueOHOro MaTrepuasia (OCHOBHOE U IPO(decCHOHAIBHO Oo0bem dopmMupyembie
pa3iesioB U TeM OpPMEHTHPOBaHHOE)', Ja60PATOPHBIE H PAKTHYECKHE 3AHATHS, NPUKIATHOM MOIYIb | YACOB o0mme u
(npyn HATHYHH) npogeccHoHaIbLHbIE
KOMIIEeTeHIIUH
! 2 3 4
Pasznen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUS
Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia: 3
Beenenue ®usuka - Hayka o npupone. HayuHble MeTOnpl MO3HAHMS OKpykarouiero mupa. Pomib
SKCHEpUMEHTa U TEOpPUM B IHpollecce IMO3HAHWS HPUPOJIbl. DKCIEPUMEHT B (pu3MKe.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckue 1
3aKOHbl W TeopuM. ['paHMIBI HOpPUMEHMMOCTH (U3MYECKMX 3aKoHOB. [IpuHIUMD OK 03
cootBercTBUs. Poib 1 MecTo Qu3uKu B HOPMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI OK 05
MUDA, B IPAKTUYECKOHN AEATEIbHOCTH JIIOAEH
CamocTrosTenbHas padoTa 00y4aromMxcs: MOJYYUTh MPOU3BOAHBIE €IUHUIBI B CUCTEME 1
CH.
Pa3nes 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa: OK 01
Kunemaruka Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYeCKOoro BMkeHus. Cucrema OK 02
orcuyera. Tpaekropus. Ilepememienue, cKOpocTh (CpelHssi CKOPOCTb, MIHOBEHHAas OK 04
CKOPOCTh) M YCKOPEHHE MaTepualbHON TOYKH, UX MPOEKIIMH HAa OCU CUCTEMbI KOOPAMHAT. 4 OK 05
CrnoxxeHne nepeMenieHUd M CIO0XEHHE CKOpocTed. PaBHOMEpHOE M paBHOYCKOPEHHOE OK 07
NpsIMOJIMHEHOe JBUXKEeHHE. ['pa@uKku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUS, G

OyTH ¥ TIEpeMElIeHHUs MaTepualbHOW TOYKM OT BpemeHu. CBOOOMHOE TaJcHHE.
Yckopenue cBob6oHOTO ManeHus. KpuBonuHeliHoe nBmwkenne. J[BmkeHne MaTepruaibHON

7
OO6pa3zoBarebHasl OpraHU3anus BIIPABE CAMOCTOSITEIBHO ONPENENATh MMOCIEeI0BAaTEIbHOCT H3YUCHUS Pa3fAeioB U TeM, BXOIINX B HUX, a TAK)Ke IepepaclpeiesiTh KOIUIECTBO
YacoB MJISI OCBOGHHS OOydJalomMMHUCS Y4eOHOTO Marepuana, C YYeTOM JIOTUKH (OPMHPOBAHUS TPEIMETHBIX pPE3yIbTAaTOB, OOMIMX M NPO(ECCHOHATIHHBIX KOMIIETEHIIHH,

MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHY 0011e00pa30BaTenbHOI0 U 00MIenpodecCHoHATEHOTO ITUKI0B yaeoHoro maana OIT CIIO.

8 [IK ®I'OC CIIO npodeccruy WK CeaIbHOCTH JOJKHBI OBITh OTPAKEHBI B COACPKAHUH YIeOHOTO MaTepuana.




TOYKM [0 OKPY)KHOCTU C TMOCTOSHHOM [0 MOAYJI0 CKOPOCTBIO. YTIIOBasi CKOPOCT,
auHelHas ckopocTh. [lepuon m vactora obpamenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.
TexHudyeckne yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: CHUJIOMETp, JABUKEHUE
CHapsJ10B, LIETIHbIE U PEMEHHBIE TIEpeaun™

[IpakTrueckue 3aHATUA

[TpakTnyeckue paboOTHI:

W3mepenne MrHoBeHHOW ckopocTu. lccienoBaHue COOTHOIIEHUS MEXAY IYTAMH,
IPOIIEHHBIMU TEJIOM 3a IIOCJIEJOBATEe/IbHBIE paBHbIE HPOMEXKYTKH BpPEMEHH IpU
PaBHOYCKOPEHHOM JIBJKEHHMM C HadallbHOM CKOpPOCThIO, pPaBHOM Hymto. M3yueHue
JBIDKEHUS IapuKa B BS3KOM JKUIKOCTU. V3ydyeHue JABM)KEHHMs Teja, OpOIIEHHOIro
TOPU30HTAJILHO

CamocrosTenbHas pabota 00yJaromuxcs: HOBTOPEHHE, 3a]auH, 3al0JIHUTh
CPAaBHUTEJIBHYIO TaOINIly NPSIMOJIMHENHBIX JBUKECHUHN.

Tema 2.2
JAunamuka

Coaep:xanue yueOHOro MaTepuaJia:

ITpunnun otHocutensHOCTH ["annies. [lepBoiit 3akon HeroToHa. IHEpLnanbHbIe CUCTEMBI
orcuera. Macca tena. Cuna. IIpuHuun cynepnosunuu cuil. Bropoii 3akon HeroToHa ais
MaTepuaIbHOM TOUKH B HHepuHaibHoi cucteme otcuera (MCO). Tperuit 3akon HeioToHa
JUIsl MaTepHaJIbHBIX TOYEK. 3aKOH BceMHpHOro TtsaroreHus. Cuna Tsokectu. llepsas
KocMuueckas ckopocth. Cuita ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbr Tpenus
(moxost, ckonbxxeHus1, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpEHUS CKOJIbKEHHS
u cuna tpeHus nokost. Koapdumuent tpenus. Cuiia conpoTUBICHUS IPU ABMXKEHUHU Tela
B ’KMJIKOCTH Wi rase. [loctynarenbHoe U BpamaTeabHOe ABH)KEHHE a0COIIOTHO TBEPAOTO
Tena. MOMEHT CWIIBI OTHOCUTENBHO OCH BpamieHus. 1lnedo cuibl. YcinoBus paBHOBECHs
tBepporo tena B MCO. TexHuueckne yCTpONCTBA M IPAKTHUECKOE IMPUMEHEHHE:
MOJIITUITHUKY, IBUYKEHNE HCKYCCTBEHHBIX CIYTHUKOB™

HpaKTI/I‘-ICCKI/IG 3aHATHUA

[TpakTiueckue pabOThI:

N3yuenne nBuxeHus Opycka 1o HaAKJIOHHOM MJIOCKOCTH MOJI JEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne 3aBHCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIONIMX B J1e(HOPMUPOBAHHOM
NpPYKUHE U PE3HHOBOM 00paslie OT BEJIMYMHBI UX JeOopMaluu

JlaGopaTopHble 3aHATHSA
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JlaboparopHas pabora 1. HccrnenoBanue ycioBuil paBHOBECHS TBEPAOTO Tela, UMEIOIIEro
OCh BpallleHUsI

CamocrosiTenpbHas paboTa 00yJaronuxcs: y4eOHUK, 3aa9H.

Tema 2.3
3aKOHBbI COXpaHEHUS
B MeXaHHMKe

Copaepxxanue yueOHOro MaTepuaJa:

Mexanunueckas pabora u MouiHoCTh. Kunernueckas sHeprus. I[loTeHUmanbHas SHEpPrusl.
3aKOH COXpaHEHHUS MEXaHW4ecKoil sHepruu. PaboTa CHIIBI TSHKECTH W CHUJIBI YIPYTOCTH.
[TpumeHeHne 3aKOHOB coxpaHeHus. Vcronp30BaHNe 3aKOHOB MEXAHUKH Ul OOBSICHEHUS
JBUKEHUSI HEOECHBIX Tl W JUIsl Pa3BUTHUS KOCMUYECKUX MCCIEJA0BAaHUN, I'paHULIbI
OPUMEHUMOCTH KJIACCUYECKOM MexaHuku. Mmmynbc MaTepuanbHOM TOUKHM (Tena),
CUCTEMBbl MaTepUaIbHBIX TOueK. MMIynabC cuilbl U M3MEHEHHE MMITyJIbCca Tejla. 3aKOH
coxpanenust umnyibca B UCO. PeaktuBHoe amwxeHue. Pabora cuiibl. MOITHOCTD CHJIBI.
Kunernyeckass sHeprusi mMarepuanbHOM TOYKH. Teopema 00 M3MEHEHMM KHHETUYECKOU
sHepruu. IloreHuuanbHas sHeprus. IloTeHunanbHas 3Heprus ynpyro aeGopMupoBaHHON
npyxuHbl. [loreHnmanbHas sHeprus Tena BOIM3u noBepxHocty 3emin. [loTeHuanbHele u
HeMoTeHUUanbHble cuibl. CBs3b pPabOThl HENOTEHIMAIbHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM SHEpPruum CHUCTEMbl Tel. 3aKOH COXPaHEHMs] MEXaHMYECKOH SHEpruu.
Yupyrue u Heynpyrue CTOJIKHOBEHHS ™

[IpakTueckue 3aHATUA

[TpakTiueckue pabOThI:

N3yueHue cBsI3U CKOpocTed Ten Mmpu HeynpyroM yaape. MccrnenoBaHue cBs3U paboThI
CHUIIBI C I3MEHEHNEM MEXaHWYEeCKOH SHEPTUuH Tea.

TexHuueckue ycTpoicTBa M NMPaKTHUECKOE MPUMEHEHHE: BOJIOMET, KOIep, MPY>KUHHBIN
MUCTOJIET, TBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB M PAKET.

Hcnonb30BaHue 3aKOHOB MEXAHUKHU Ul OOBSICHEHHs ABIM)KEHHS HEOECHBIX Tel M IS
pa3BUTHS KOCMHUYECKHUX HWCCIICJIOBAaHWH, TPAHWIBI TMPUMEHUMOCTH KIACCHYECKOH
MeXaHUKU. IMuTanus HeBeCOMOCTH

JlaGopaTopHble 3aHATHSA

JlaGopatopnass pabGota 2. MHccrmemoBanue CBsi3M pabOThl CHUIIBI C  H3MEHEHHEM
MEXaHMUYECKOM SHEePTuu Tella Ha MPUMEPE PACTHKEHUS] PE3SMHOBOTO HKI'yTa

CamocrosiTenpHas paboTa 00yJaronuxcs: yaeOHUK, 3aa9n

Paszpen 3. MoaekyasipHasi GU3MKa M1 TEPMOAUHAMHMKA

17
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Tema 3.1
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TeOpuH

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBHBIE ITOJIOKEHUS MOJICKyJISIpHO-KI/IHeTI/I‘IeCKOf/'I TCOpHU U UX OIBITHOC 06OCHOBaHI/I€.
bpoynosckoe nBuxenue. Auddys3us. Xapaktep ABMKEHHUS W B3aUMOJCUCTBUS YaCTHUIL
BeIIecTBa. Mo/Ien CTPOEHUS Ta30B, KHUJIKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB
BelllecTBa HAa OCHOBE ATUX Mojeneil. Macca u pa3mepsl Mosekyi. KonuyecTBo BemiecTsa.
[TocTostnnast ABoraapo. TeruioBoe paBHOBecue. Temmeparypa u ee uzMepenue. lllkana
temneparyp Llenscusi. Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KAHETHUYECKOW TEOPHUH HJCAbHOTO Ta3a. AOCONIOTHAs TeMIepaTypa Kak Mepa cpemHei
KMHETUYECKOW »HHEpruu TeIJIOBOro JBWKeHHMs yacTtuil rasa. lllkama temmeparyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa-Kianeiipona. 3akon /[lanbroHa.
H3omporneccsl B UEaIbHOM raze ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe
IIpeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa. TexHuueckne ycTpoiicTBa u
MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapomeTp™

IIpakTueckue 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTBIZ I/ISMepeHI/Ie MacCChbl BO3ayXa KJIaCCHOM KOMHATe. Hccnenosanue
3aBHUCHUMOCTH MEXKIY MapaMETpaMn COCTOAHUA Pa3pPCIKCHHOI0 ra3a

CaMocTosTenbpHas pa60Ta 06y‘IaIOIJ_II/IXC$IZ y‘{e6HI/IK, 3agaqu.

JlabopaTopHble 3aHATHS

JlabopaTtopHnast pabora 3. M3ydyeHne 0JHOTO U3 U30MPOIECCOB

Tema 3.2
OcHOBBI
TePMOAMHAMUKH

Copepxanue y4eOHOro MaTepuaJa:

Buyrpennsas osneprus. PaGota u Teruonepenauda. KomuuecTBo TemnoTbl. YpaBHEHUE
TeruioBoro Oananca. IlepBoe Havano TepmoauHaMuku. AnuaGaTHbBIN mporecc. Btopoe
Havyayio TepmoauHamuku. TeruoBbie nBuratenu. KIIJ[ teruoBoro mpurarens. OxpaHa
npupoasl. TepMoamHamuyeckas cucTemMa. BHYTpeHHss 3HEprus TEPpMOAMHAMHUYECKOMN
CUCTEMBI U c11ocoObl ee u3MeHeHus. KonnuecTBo TerioTel U pabota. BHyTpeHHss sHEprus
OJIHOATOMHOT'0 MJEAIBHOIO ra3a. Buasl Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIUS,
W3JIydeHHE. YJelnbHas  TEIUIOEMKOCTh  BemiecTBa. KoJM4YecTBO  TEMJIOTHl  IpHU
teruonepenave. [lonstue o6 aguabatHoMm mporecce. [lepBblif 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TMepBOTO 3aKOHA TEPMOJMHAMUKH K wu3ompoueccaM. ['paduueckas
uHTEepnpeTanus paboTel raza. Bropoil 3akoH TepmonuHamuku. HeoOpatumocTh
MpoueccoB B mpupoae. TemnoBble MamuHbL. [IpUHUIMNBI JEWCTBUS TEIUIOBBIX MaIIWH.
[IpeoOpa3oBanusi sHepruu B TemaoBbIX MamuHax. Kosddunuent monesHoro aencTBust
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terioBor  mammHbl. [ukn KapHo wm  ero kosdduimeHT 1oJIe3HOrO JACHCTBUS.
DKOJOTHYEeCcKUe MPOOIIEMBI TEIUIOPHEPTETHKU. TEeXHUYECKUE YCTPOMCTBA U MPAKTUIECKOE
PUMEHEHHUE: JBUTaTelb BHYTPEHHEr0 CrOpaHusi, ObITOBOM XOJIOINIbHUK, KOHTUIIUOHEP™

JlabopaTopHble 3aHATHS

v 2
JIaboparopHas pabora 4. I3mepeHue yJaenbHON TeII0eMKOCTH
CamocrosTenpHas paboTa o0yJaronuxcs yueOHUK, 3a1a9u 1
Tema 3.3 Conep:xanue yueOHOro MaTepuaJa:
ArperaTHbie [TapooOpa3oBanne wu KoHAcHcanus. Vcmapenue wu  kureHue. AOCOMIOTHasS U
COCTOSIHUSI BellleCTBa | OTHOCUTEIbHAsT BIAXKHOCTh BO3ldyxa. HacelmeHHslii map. VYenbHas TemioTa
U ¢a3oBbIe napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUsA. TBepaoe Telo.
nepexo/bl Kpucrannuueckue u amopdHbie Tena. AHH30TPONHsS CBOMCTB KpucTauioB. JKumkue
kpuctayuiel. CoBpeMeHHbIC Marepualibl. [lnaBieHne W KpucTaumzamus. Y AelbHas 4
teruioTta masneHus. Cyonumanus. YpaBHeHHE TEIIOBOro Oananca™
[IpakTueckue 3aHATUA
[TpakTuueckass pabora: TexHHUeCKHE YCTPOICTBA M TPAKTHUYECKOE MPHUMEHEHUE:
TUTPOMETP ¥ IICHXPOMETpP, KAJOPUMETpP, TEXHOJIOTHH TIOJTYYCHHUS COBPEMCHHBIX
MaTepuasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU
CamocrosiTenpHas paboTa 00y4aromuxcs: Y4eOHHK, BBIPACTUTH JIOMa KPUCTAUT COJU U
omucarh mpolecc kpucrammuizanud. [loaroroBka k 3auety mo pazgeny «MomnekymnspHas 1
(du3HKa ¥ OCHOBBI TEPMOIUHAMUKI
JlabopaTopHble 3aHATHS 5
JlabopaTopHas pabota 5. OnpeneneHue BIaKHOCTH BO3AyXa
Pasnen 4. DiekTpoauHaMmnka 26
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Tema 4.1

Conep:kanue y4eOHOT0 MaTepuaJia:

DJIeKTPOCTATHKA DOnexTpu3anmusi Teln. OJNEKTpUYeCKUud 3apsna. JlBa BUIa DJIEKTPUUYECKUX  3apsoB.
[IpoBOAHMKY, IUAIEKTPUKU U TOJYMPOBOAHUKH. 3aKOH COXpPaHEHUS JJIEKTPHUYECKOIrO
3apsina. BzaumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblid 3JIEKTpUUECKUN 3apsi.
Onektpuueckoe nose. HanpshkeHHOCTh 3nekTprueckoro mnoss. [lpunuun cyneprno3unuu
NIEKTpUYECKUX ToJiel. JIMHUM HampsHKEHHOCTH JJCKTpUYecKoro mons. Pabora cu
anekTpoctarnueckoro mons. I[lorenuwman. Pasnocts mnotenumanoB. IlpoBognHuku u
JTUDJIEKTPUKA B DJIEKTPOCTATHYECKOM Tojie.  JludnekTpudeckass MPOHHUIIAEMOCTb.
OnektpoeMkocTs. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATopa. DHEeprus
3apsKEHHOT0 KOHIeHcaTopa™
[IpakTuueckue 3aHATHS
[TpakTudeckue padoTel: M3MepeHue 3IEKTPOEMKOCTH KOHJEHcaTopa. TexXHUYecKue
yCTpOMCTBA M NPAKTUYECKOE  MPUMEHEHHE:  DJIEKTPOCKOI,  DJIEKTPOMETD,
ANEKTPOCTATHYECKAsT  3allUTa, 3a3¢MJICHHE  DJIGKTPONPUOOPOB,  KOHICHCATOD,
KOMUPOBAJBHBIN anmapar, CTpyHHBIN NPUHTEP

CamocrositenbHas paboTa o0yJaronuxcs: yueOHuK, n300pa3uTh rpaduuecKu KapTUHBI

DIIEKTPUYECKUX TOJIEH PA3IMYHBIX CHCTEM 3aps/IOB.

Tema 4.2 ConepikaHue y4eOHOro MaTepuaa:
IocTosinHbII DNEeKTpUYECKUil TOK. YCJIOBHSI CYHIECTBOBAHMS DIIEKTPUUYECKOrO TOKA. MICTOUHUKH TOKA.

JIEKTPUYECKHH TOK.
Toxu B pa3au4HbIX
cpenax

Cwna Ttoka. Ilocrosuubiii Tok. Hampspkenwe. 3akon Owma s ydacTka  IIETH.
DIIEKTpUUECKOE CONPOTHUBIICHHE. Y nenpHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapajuieIbHOE, CMENIAHHOE COEIWHEHHE MPOBOAHUKOB. Pabota
ANEKTPUYECKOro TOKa. 3akoH Jlkoynsa-Jlenna. MOIIHOCTH 3JIEKTPUUECKOTO TOKA.
DIEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MONTHOW  (3aMKHYTOM) anekTpudeckoil 1enu. KopoTkoe 3amblkaHue. DJIEKTpPOHHAs
MPOBOJIMMOCTh ~ TBEPJABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBJICHUS METAJIOB OT
temriepaTypbl. CBEpXIpPOBOJUMOCTh. JJEKTPUUYECKUA TOK B Bakyyme. CBoiicTBa
AJEKTPOHHBIX Ty4dkoB. IlomympoBomauku. CoOCTBEHHass W TPHUMECHas MPOBOIUMOCTH
nonynpoBogHUKOB.  CBoiictBa  p-N-mepexona.  [lomynmpoBOAHHMKOBBIE  TPUOOPHL.
DIEeKTPUYECKHI TOK B PAcTBOpax M paciulaBax »dJEKTPOJIUTOB. IJIEKTPOJIUTHUYECKAS
JUCCOIMAUsA. DJEKTPONIU3. OJEKTpuYeckuit TOK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITeJIbHBIN pa3psa. Momuus. [Tnazma*

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07

14




HpaKTI/ILICCKI/Ie 3aHATUA

[Ipaktuyeckas pabora: TexHHYecKHE YCTPOICTBA W MPAKTHYECKOE MPUMEHEHHE:
amIiepMeTp, BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelbHble IPUOOPBI,
3JIEKTPOOCBETUTENbHBIE TMPHOOPBI, TEPMOMETP CONPOTUBIICHUS, BAaKYyMHBIA JHO[,
TEPMUCTOPHI ¥ (HOTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN 1O, FajJbBaHUKA

JlaboparopHble 3aHSITHSA

JlaboparopHast pabota 6. M3yueHre cCMEIIaHHOTO COCTUHEHUS PE3UCTOPOB.

JIaGoparopHas pabota 7. I3MepeHue 31eKTpoABUKYIIEH CUIIbl ICTOYHUKA TOKA U €T0 4
BHYTPEHHETO CONPOTUBIICHUS
| cemecTp:
MaKCHMAaJIbHasl HAarpy3Ka: 60
o0si3aTesIbHAsI HArpy3Ka: ol
JIEKINHU: 29
NpaKTHYecKHue padoThl: 8
JadopaTopHble 3aHATHS: 14
caMocTosiTe]IbHAas padora 9
Tema 4.3 Coaep:xxanue yueOHOIro MaTepuaJia:
MarnuTHoe moJie. [TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. Mar’uTHoe IIOJe.
JuekTpoMarHuTHasi | Bekrop MarHuTHONM wHAYKOuU. lIpuHIMD Cyneprno3unvy MarHUTHBIX moJed. JInHuu
HHIYKIUS. MarHMTHOM MHAyKIMM. KapTMHa JIMHMI MarHUTHOM MHIYKIUH TIOJIS ITOCTOSHHBIX
MarHuToB. MarHuTHoe 1oJIe NIPOBOJHHMKA C TOKOM. KapTuHa JMHUN HWHAYKIUU OK 01
MarHMUTHOTO TIOJS JJIMHHOIO MpPSIMOrO IPOBOAHMKA M 3aMKHYTOIO KOJIBLIEBOTIO OK 02
IIPOBOJHMKA, KaTyHIIKU ¢ TOKOM. OnbIT Opcrena. BzanmonelicTBre MpoOBOJHUKOB C TOKOM. OK 03
Cuna Awmrnepa, ee Moaysib U HampasieHue. Cuiia JlopeHna, ee MOAyJb U HaNpaBJICHUE. 4 OK 04
JIBiokeHNe 3apsHKeHHOM YacTHLbl B OJHOPOAHOM MarHUTHOM mone. PaboTta cuibl OK 05
JlopeHna. fIBneHune 351eKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIYKIUH. OK 07

ONEKTPOABUKYILAsg CHJIAa WHIAYKIUU. 3aKOH SJEKTpoMarHuTHou uHAyknuu apazes.
BuxpeBoe snexkTpuueckoe Tmosie. ODIEKTPOJIBWKYIAS CUJa WHAYKIMA B TPOBOIHUKE,
JBHXKYILIEMCSl TIOCTYIATEIbHO B OJHOPOAHOM MarHUTHOM 1one. IlpaBuno Jlenna.
NHayKTUBHOCTB. SIBIIEHHE CaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAs CHJIA CAMOMHIYKIIHH.
DHeprus MAarHUTHOTO TIOJISI KaTYIIKKU C TOKOM. DJIEKTPOMarHuTHOE moje™

15




HpaKTI/ILICCKI/Ie 3aHATUA

[TpakTryeckue paboTel: Vi3ydeHne MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

TexHnyeckue ycTpolcTBa M INPAKTUYECKOE INPUMEHEHHE: IIOCTOSIHHBIE MAarHWTBHI,
JJIEKTPOMArHUTHI,  JJIEKTPOABUIATENb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacTHL],
VMHIYKLIUOHHAs I1eYb

JlabopaTopHble 3aHATHS

JlaGoparopHasi padota 8. VMccnenoBanue AeCTBHs MOCTOSITHHOIO MarHuTa Ha paMKy C
TOKOM
JlaboparopHas pabota 9. 3ydyeHue sBneHus 2IeKTPOMarHUTHONW MHAYKIIUU

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$IZ IMOBTOPCHUC, 3a/laUU

Pa3znea 5. Koreoanus n

BOJIHbBI

24

Tema 5.1
MexaHnnueckue
U JIEKTPOMATHUTHbIE
KoJIe0OaHus

Conep:xkanue yueOHOro Mmarepuasa:

KonebarenbHass cucrema. CBoOojHBbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
kosebanus. Ilepwoxn, wactora, amrumTtyna W ¢asa koneOaHuid. [IpyKUHHBIN MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHME TrapMOHMYEeCKMX KojeOaHuil. IIpeBparienue
SHEpruM TMpu TrapMoHudeckux KonebaHusx. KoneOarenbHbili koHTYyp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS B UAE€ATBHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYECKUMU M DJIEKTPOMArHUTHBIMU Kojebanusmu. @Dopmyna TomcoHa. 3akoH
COXpaHEHMsI HHEeprMM B HJealbHOM KoyiebaTenbHOM KOHType. IlpeacraBienue o
3aTyXawlux KojeOaHusax. BbiHyXJeHHble MexaHuueckue Kosiebanus. Pe3oHaHc.
BeiHy)X1eHHbIE 3J€KTpOMarHuTHble Kosiebanus. IlepemenHblii Tok. CHHYyCOMAATbHBIN
IIEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACUCTBYROLIEE
3HaYeHHe CWiIbl ToKa U HampspkeHus. Tpancdopmatop. I[IpomsBoacTtBo, mepenaua u
NOTpeOJieHue AJIEKTPUYECKOW DSHEPTrUu. OKOJOTMYECKHE PHUCKH TpU TPOU3BOJICTBE
aneKTpudecko sHepruu. KynbTypa MCHOIB30BaHUS IEKTPOIHEPTHHM B IOBCEAHEBHOMN
KU3HU™

HpaKTI/I‘-ICCKI/Ie 3aHATUA

[Ipaktuyeckue pabotel: MccnemnoBaHue 3aBHCHUMOCTH IEPHUOJAa MAbIX KojeOaHMi
rpy3a Ha HUTUH OT JUIMHBI HUTH M Macchl Ipy3a. TeXHHMYECKHE YCTPONCTBA H
MIPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUM 3BOHOK, I'€HEPATOP IMEPEMEHHOIO TOKa,
JIMHUH DJIEKTponepesayd

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 05
OK 07
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JlaGopaTopHas padora 10. MccnegoBanue nepeMeHHOT0 TOKa B IIETTH U3
II0CJIEZIOBATEIBHO COEIMHEHHBIX KOHIEHCATOpa, KaTYIIKU M pe3UcTopa

Tema 5.2
MexaHnnueckue
H JIeKTPOMAarHUTHbIE
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia:

Mexanuueckue BOJIHBI, yclIoBUs pacnpocTtpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U JuiMHa BoJHbI. [lomepeunsle M mpoposibHble BOJHBL. MHTepdepeHuus u audpakius
MeXaHU4ecKuX BONH. 3ByK. CKOpoCTh 3Byka. I'poMKocTh 3Byka. Brwicota Tona. TemOp
3ByKa. OJIEKTPOMAarHWTHBIE BOJIHBI. YCIIOBUS M3JIyYECHHs DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, v B anexTtpomaruutHoil BojHe. CBoiicTBa
JJIEKTPOMArHUTHBIX ~BOJH: OTPaKEHUE, MpeIOMIICHHE, NoJsApu3auus, Audpaxiys,
uHTepdepeHims. CKOpOCTh AIEKTPOMArHUTHBIX BONH. llIkana 3JeKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHHEe 37EKTPOMAarHUTHBIX BOJIH B TEXHUKE W ObITy. IIpMHIMIBI pajuocBs3u U
TeneBuieHus. Pagronokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAtoIIen cpesibl™

HpaKTI/I‘leCKI/IC 3aHATUA

[Ipaktuueckass pabora: TexHHueckwe yCTPONCTBA M NPAKTUYECKOE MPUMEHEHHUE:
MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMATHOCTUKA B TEXHUKE U MEAUIIMHE,
panap, paHoNnpuEMHUK, TeJIEBU30p, aHTeHHa, Tenegon, CBU-nieup

CamMocTosTenpHas pa60Ta 06y‘IaIOH_II/IXC$IZ MOATOTOBKA K 3a4CTy I10 pa3acity «Konebanus
" BOJIHBI»

Tema 5.3
Onruka

Copepxanue y4eOHOro MaTepuaJa:

I'eomerpuyeckas ontuka. IIpsmosmHeHOE paclpoCTpaHEHHE CBETA B OJJHOPOAHON Cpelie.
JIyu cBera. ToueuHslii ucTouHMK cBeTa. OTpakeHHME CBETA. 3aKOHBI OTPAXKEHMsSI CBETA.
[TocTtpoenue wu300paxkeHuid B TUIOCKOM 3epkaine. [IpemomsieHue cBera. 3aKOHBI
npejomieHus: cBeta. AOCOMIOTHBIM MoOKaszaTenb mnpenomiieHus. [lomHoe BHYyTpeHHee
oTpaxkeHue. [IpenenbHBI yrosl IMOJHOTO BHYTPEHHETO OTpakeHMs. Jlucmepcus cBeTa.
CrnoxHnblii coctaB Genoro cera. I[Ber. Cobuparomue U paccenBaronye JUH3bl. ToHKas
nuH3a. DOKYyCHOE pacCTOSHHE U ONTHYEeCKas cuia TOHKOM JmH3bL [loctpoenue
n300pakeHNii B cOOMpaloIMX M pacceMBaroUmIMX JuH3ax. DopMyna TOHKOW JUH3BL
VBenuuenue, aaBaemoe nuH30#. [lpeaensl NMpUMEHUMOCTH TE€OMETPHUYECKON ONTHUKH.
BonnoBast ontuka. WuTtepdepenuus cera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaAOJI0/IEHUsT MakKCUMyMOB M MHMHHUMYMOB B HMHTEpP(EpPEHLIMOHHOW KapTHHE OT IBYX
CHUH(]A3HBIX KOT€PEHTHBIX MCTOYHHMKOB. Judpakums cBera. JudpakinuoHHas pereTka.
YcnoBue HabOIEHNs TJIABHBIX MAaKCUMYMOB NpHU MaJeHUH MOHOXPOMAaTHYECKOrO CBETa
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Ha nudpakunoHHyto pemerky. [lonspusanus ceera™

HpaKTI/ILICCKI/Ie 3aHATUA

[TpakTuyeckue padotel: Habmoaenue nucnepcun cBeta. TexHUYeCKne yCTpOcTBa U
IIPAKTUYECKOE PUMEHEHUE: OUKH, JIyNa, (GoToanapar, IpoeKLMOHHbIN anmnapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PELIeTKa, OISPOU/I,
TEJIECKOII

JlabGopaTopHble 3aHATHSA

JlaboparopHast padota 11. OnpeneneHue mokazaresi MPeTOMICHHS CTEKIIa 4
JlaboparopHas pabdota 12. MccienoBanue cBONCTB N300pakeHU B JIMH3aX
CamocTtosTenpHas padoTa o0yJaronmxcs: Y9eOHUK, 3a1a4n 2
Pa3znen 6. OCHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEJIbHOCTH 4
Tema 6.1 Coaep:xxanue yueOHOro MaTepHaJia:
OCHOBBI TEOpHH ['paHuIpl NPUMEHUMOCTH Kiaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu OK 01
OTHOCUTEJIbHOCTH OTHOCHUTEJILHOCTH: WHBApPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyme, MPHUHIIUI OK 02
OTHOCHUTENIbHOCTH  DiHIITEeHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMelJICHUE 2 OK 04
BPEMEHU U COKpAIEHWE JUTMHBI. DHEPTUs U UMITYJIbC PEISTUBUCTCKON 4yacTuilbl. CBs3b OK 05
MacChl C PHEPTUEH M HUMITYIbCOM PENSITUBUCTCKON YaCTHUIIbI. DHEPrHs MOKOs CBOOOIHON OK 07
YaCTHUIIbI
CamocTtosTenpHas paboTa o0yJaronmxcs: y4eOHUK, 3a1a4n 2
Pasnen 7. KBanToBas pusuka 12
Tema 7.1 Copepxanue y4eOHOro MaTepuaJa:
DJIeMEeHTBI ®otonbl. Gopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUsS U UMITYJIbC
KBaHTOBOW onTuku | GoToHa. OTKpbITHE M ucciaenoBaHue ¢Gorodddexra. Onbitel A.I'. CroneroBa. 3aKOHBI OK 01
dotoapdexra. VYpaBHenue ODuHmTeitHa I doroaddexra. "Kpachas rpanuna 2 OK 02
dororddekra. Jlapnenue cera. OmbiTel [1.H. JlebeneBa. Xumuueckoe NEHCTBUE CBeETA. OK 04
TexHU4YeCcKHe yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK, OK 05
coJTHeYHas OaTapesi, CBETOUO]T OK 07
Tema 7.2 Conep:xxanue yueOHOro MaTepuaJia:
Crtpoenue atoma Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro -uactuil. Ilmanerapnas 4

Monenb aroma. Ilocrynarel bopa. M3nyuenue u mornomieHue (OTOHOB IMpPH MEPEXO0je

aToOMa C OJJHOTO YPOBHS dHEPruM Ha Apyroil. Bunael ciekrpoB. CeKTp ypOBHEHN dHEpruu
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aroMa Bojopojia. BonHoBble cBoicTBa udactull. Bomnwel ge bpoinsa. KopnyckymsipHo-
BOJIHOBOU nyanu3Mm. CIIOHTaHHOE ¥ BBEIHYXJICHHOE M3iydeHue. Judpakius IeKTPOHOB B
KpUCTaJlIaX. YCTPOWCTBO M NPHUHLHUII paboThl jda3epa. TexHUYecKue yCTpoilcTBa U
MPaKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIA aHaau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBII
KOMIBIOTEP

[IpakTrueckue 3aHATHS

IIpakTuueckas pabora: Habmonenue nuHeiiuaTtoro crnekrpa

Tema 7.3
ATOMHOE AP0

Copepxxanue yueOHOro MaTepuaJa:

OKCIIEPUMEHTHI, JIOKa3bIBAOIINE CJII0’)KHOCTh CTPOEHHUS  sjpa. OTtkpbITHE
paauoakTuBHOCTH. OnbiTel Pe3zepdopaa mo omnpeneneHuro cocTaBa paJuOaKTUBHOTO
uznydenus. CBoiicTBa anb(da-, Oera-, raMma-uznydeHus. BnusHue paauoakTUBHOCTH Ha
JKUBbIE OpraHu3Mbl. OTKpbITHE TPOTOHA U HeWTpona. Hykmonnas wmonens sjapa
['eiizenbepra-MBanenko. 3apsan sapa. MaccoBoe uncno aapa. Mzotomnsl. Anbda-pacna.
DNEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnaz. ['amMmma-u3inydeHrne. 3aKOH pagroOaKTHBHOTO
pacmana. DHeprusi CBA3M HYKIOHOB B sjape. Snepubie cumbl. JlegekT maccwl sipa.
Snepubie peakuuu. Jlenenue u cuHTe3 saep. SAnepHeiid peakrop. TepMOsSIepHbIA CUHTES.
[IpoGneMbl W MEpPCHEKTUBHI SIEPHON SHEPTeTUKU. DKOJOTMUECKHUE AaCTeKThl sIepHOU
SHEPreTUKU. DJIeMEHTapHble YacTUIbl. OTKpbITHE MO3UTPOHA. MeTonbl HaOMIOJEHUs U
perucTpaluy 3JIeMEeHTapHbIX 4acTull. DyHIameHTanbHbIE B3aUMOAECUCTBUS. EIXMHCTBO
($u3nYecKoil KapTHHBI MHUpa

HpaKTI/I‘leCKI/Ie 3aHATUA

[TpakTuueckue padbotsl: MccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).
TexHMUeckue ycTpoiicTBa M MPaKTHIECKOE MPUMEHEHHE; T03UMETp, Kamepa BuibcoHa,
SJICpPHBIA peakTop, aTOMHasi bomba

CaMocTosTenpHas pa60Ta 06yan01111/1xc;1: y‘-IC6HI/II(, 3aga4uu

Pa3nes 8.2/1eMeHTHI ACTPOHOMMH U ACTPOPHU3NKH

34

Tema 8.1
9J1eMeHTBI
aCTPOHOMHUH
U aCTPO(PU3NKHU

Conep:xaHue yuedOHOro MaTepuaJa:

Ortanbl  pa3BUTUsA acTpoHOMuu. llpukiagHOoe ¥ MHUPOBO33PEHUECKOE 3HAYCHUE
actpoHomuu. Buja 3Be3gHoro HebOa. Co3Be3mus, spKHe 3BE3JIbI, TUTAHETHI, UX BUIUMOC
neuxkenne. ComHeuHas cuctema. llmanersl 3emHOU rpynnbl. [Inanersi-ruranTel. Mable
tena Comueunoit cucremsl. ConHie, dotocdhepa u atmochepa. ComHedHas aKTUBHOCTbD.
Hctounuk sHeprun ConHIa U 3Be3/. 3BE3/bl, UX OCHOBHBIE XapaKTepUCTUKH. J[narpamma

OK 01
OK 02
OK 03
OK 05
OK 07

19




"CHeKTpaJbHbIA KJIacC - CBETUMOCTh". 3Be3/lbl TJIABHOM  IOCJIEA0BATEIbLHOCTH.
3aBUCHMOCTE ''Macca - CBETUMOCTL' [JIS 3Be3J]] TIJIABHOM IIOCJICIOBATCILHOCTH.
Buytpennee crtpoenue 3Be3n. CoOBpeMEHHbIC MPEACTABICHUS O MPOUCXOXKACHUU U
sBosonny CojHLA U 3Be3A. OTamnbl >KM3HM 3Be3l. Mueunbldi IlyTe - Hama [Mamaktuka.
CnupanpHas CTpyKTypa l'ajlakTuku, pacnpenesieHue 3Be3[l, raza u nbuid. [lonoxenue u
nerxkenre Comana B [amaktuke. Tumbl ranaktuk. [nockas u chepryueckas moacuCTEMBbI
lNanaktuku. PanguoranakTuku M kBa3zapbl. UepHble IBIPBI B A/ipax rajlakTuk. BcenenHas.
Pactmpenne Bcenennoii. 3akon Xa00ma. Pasberanme ramaktuk. Teopust Bombimoro
B3pbIBa. PenukroBoe nznyuenue. MacmtabHas cTpykrypa BeeneHHoid.

Meraranaktuka. Hepenienasie npo6eMbl aCTPOHOMHH

JlaboparopHble 3aHSATHS

JlabopaTtopHas padota 13. HabGmroneHust HEBOOPY>KEHHBIM TJIa30M C UCIOJIb30BAHUEM

KOMITBIOTEPHBIX TPHJIOKECHUH Ul ONpeAeIeHHs MOJI0KEeH!sI HEOSCHBIX OOBEKTOB Ha 2
KOHKPCTHYIO J1aTy. OCHOBHBLIC CO3BC3 U CeBepHoro noJjiymapus v ApKruec 3B€3 b1
IIpomexyTouHas arrecTanms (9K3aMeH) 30
Il cemectp:
MaKCHMaJIbHasl HATpy3Ka: 84
o0s3aTebHAsI HAIPY3Ka: 44
JICKIIMH: 24
NPAKTHYeCKHE 3aHATHA: 8
JaboparopHbie padoThl: 12
CcaMoCTOsITeJIbHAsA padoTa: 10
NMPOMEKYTOYHAS ATTeCTAIUSA: 30
3a roa:
MaKcHMMaJibHasi Harpy3ka: | 144
o0s3aTeIbHAsl HArpy3Ka: 95
JIEKIIMH: 53
NMPaKTHYECKHE 3aHATHS 16
JabopaTopHbie padoThI: 26
caMoCTosITe]IbHAsl padora: 19
NMPOMEKYTOYHAS aTTeCTANMS: 30
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*
IIpogeccuonanvrno opuenmuposantvle 21emeHmbvl
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITIPE/IMETA

3.1. TpedoBaHusI K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k maTepualbHO-TEXHHYECKOMY 00€CIIeUeHHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsd B YCIHOBHSX KaOuHeTa (PU3MKU WIM B YCIOBHUSX MHTETPUPOBAHHOIO KaOWMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kabunere (U3MKKM JODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE JIsl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (Gu3uKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHCTparmoHHOe 000pyaoBaHUE (OPMHUPYETCS B
COOTBETCTBMM C NPUHLUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U 00eCleynBaeT IOCTaHOBKY
MEPEYHCICHHBIX B IPOTpaMMe Mo (PU3MKE KITFOUEBBIX IEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
SBJIIGHUH M TPOIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHHUYECKHUX
npuMeHennid. JlabopatopHoe oOopynoBanue i Ja0OpAaTOPHBIX M MPAKTHYECKUX padboT
dbopMupyercs B BUe TEMaTHYECKIX KOMIUIEKTOB U 00€CIIeUnBaETCS.

B pacu€re omHOro KOMIUIEKTa Ha JABYX OOy4aromuxcs. TeMaTUYeCKUe KOMIUICKTHI
1abopaTopHOro 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
AHAJIOTOBBIX M IIM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJIC
U(POBBIX JTaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOMHeTa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MecTo IpernoaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- Mpo(heCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMS,;

- MaTepuallbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIBbHBIA KOMIBIOTED € JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMOnIMOTEKa, YMTAIBHBIA 3al € BBIXOAOM B MH(GOPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO C€Th UHTEPHET).

ITpumMepHbIii epedeHb JeMOHCTPALIMOHHOTO U J1a00paTOpPHOro 000py10BaHMS:
uudposas madoparopusi Mo GU3UKE IS IPETOIaBaTeNs;
nudposas 1adopatopus 1o Gpusnke 11 00yyaromerocs;
BECHI TEXHUYECKUE C PA3HOBECAMHU;
KOMILJIEKT /17151 1TaOOpaTOPHOTO MPaKTUKyMa 110 OITHKE;
KOMIUIEKT /715 TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpaKkTUKyMa IO  MOJIEKYJISpHOW  (usmke
Y TEPMOJMHAMUKH;

7. KOMIUIEKT JUIst 71a00paTOPHOTO MPaKTUKyMa o JJIEKTPUUYECTBY
(c renepaTopom);

8. KOMIUIEKT Ul M3y4eHUS BO30OHOBISIEMbIX HCTOYHMKOB SHEPIHU (COTHEYHOM, BETPOBOM
SHEpruu, OMo-, MEXaHMYECKON M TEPMOIJICKTPUIECKOM SHEPTETUKH);

9. ammepmerp J1a0OpPaTOPHBIN;

10. BombTMETp TAOOPATOPHBIN;

11. xomopumeTp ¢ HAOOPOM KAJIOPUMETPHUUECKUX TEIT;

12. TepmomeTp 1ab0OPaTOPHBIA;

13. xommiekT TSt M3YyYeHUS OCHOB MEXaHUKH, THEBMATUKU
Y BO300HOBJISIEMBIX HICTOUHUKOB SHEPIHH;

14. Gapomerp-aHepous;

ocoarwNE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
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.

OJIOK TUTaHUSI PETYIIUPYEMBIiA;

BeO-Kamepa Ha MOJBUKHOM IITATHUBE;

BUJICOKaMepa sl paboThl C ONTHYECKUMH TPUOOpaMu;
reHepaTop 3BYKOBOIA;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHOM € MPUHAIICKHOCTSIMH;
MaHOMETP JKHJIKOCTHOU JE€MOHCTPALlMOHHBIM;

METp JEMOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPALIMOHHBII;

HACOC BaKyyMHBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO JUHAMHUKE BPAIIATEIbHOTO JTBUKCHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Ha0Op JIEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHU;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0op TeJ paBHOrO 00bEMa;

Ha0Op Ten paBHOM MacCHI;

puOop IS IEMOHCTPAIMKA aTMOC(EPHOTO 1aBICHUS;
MpU3Ma, HAKJIOHSIOLIAsICSI C OTBECOM;

pbluar 1eMOHCTPALOHHBII;

COCY/JIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM 1I€MOHCTPallMOHHBIN;

TpyOKa HBIOTOHA;

1ap mackanis;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYJIIPHON (PU3UKE U TETIJIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAI[MOHHBIH 10 Ta30BBIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

TpyOKa 1Ji JEMOHCTPAIIMHA KOHBEKIIMH B KUAKOCTH;
LMJIMHJIPBI CBUHIIOBBIE CO CTPYTOM;

map ¢ KOJIbLOM;

BBICOKOBOJIbTHBI UCTOYHHK;

reHepaTop BaH-Je-Tpaada;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  OpHOOpOB M TNPUHAMIEKHOCTEH Ui JEMOHCTpAalMd  CBOMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JII HU3Yy4YCHUA IMPUHIIMIIOB paguornpucma

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT IMPOBO/IOB;
Mar"uT JyrooOpasHbIii;

MAarHMuT MOJIOCOBOM JIEMOHCTPAILIMOHHBIN;
MallmHa 3J1eKTpodopHasi;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. HaOop MO U3yYEHHIO MATHUTHOTO TOJISI 3EMJIH;
63. HabOp IEMOHCTPAITMOHHBIN 1T0 MATHUTHOMY TIOJTIO KOJIBIICBBIX TOKOB;
64. HaOop 1EMOHCTPALMOHHBIN IO TIOTYIPOBOTHUKAM;
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65. HaOOp 1EMOHCTPALMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HaOOp IEMOHCTPAITMOHHBIN TI0 AJIEKTPUIECKOMY TOKY B BAKyyM€;
67. HaOop 1EMOHCTPAITMOHHBIN TIO AJIEKTPOANHAMHUKE;

68. Habop 1711 AEMOHCTPAIlUA MarHUTHBIX TMTOJICH;

69. HaOOp 1S IEMOHCTPAIUU YIIEKTPUICCKHX TIOJIEH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKIISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTperiku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUYECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMarHuT pa3oopHBIA;

78. Habop IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOH ONTHKE;

80. crieKTpOoCKOoI ABYXTPYOHBIi;

81. Habop creKTpabHBIX TPYOOK C HICTOUHHKOM ITUTAHUS;
82. ycranoBka juig uzydenus porodddexra;

83. Habop 1eMOHCTPAITMOHHBIN IO TIOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HATJISAIHBIX TOCOOUH ISl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB Il 0POpMIICHHUS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YU4E€OHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAIMOHHOTO U JabopaTopHOro 00OpYyAOBaHHS HOCHUT
pEKOMEH1aTeNbHbIN XapaKTep.

IIpn HaJIM4uHU HE00X0IMMOT0 000pyaOBaHUs 3aHATHSA 1o ¢dusnke
B HEKOTOPBIX CIy4asX MOTYT IPOBOJUTHCS B HMEIOUIMXCA B 0Opa30BaTEIbHOW OpraHu3aluu
MacCTEepCKHUX WK Jab0opaTopusx.

3.2 UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeyens HcnMoOab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTyphbl

OcHOBHbIE HCTOYHHKH:

1. Msxkumes, I'. 1. @usuka: 10-ii knace: 6a30BbIH U yriyOnE€HHBIA ypoBHH : yueOHuK / I S1.
Msxkumes, b. b. ByxoBues, H. H. Corckuii ; mox pemakmueit H. A. [MappentreBoit. — 10-¢ m3j.,
crep. — Mocksa : IIpocsemenune, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Tekcr :
AIIEKTPOHHBIN /l Jlanb : 3JIEKTPOHHO-0MOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/335051

2. Msxumes, I'. 5. ®usnka: 11-ii kiracc: 6a30BbIid U yriyOnEHHBINA ypoBHY : yueOHUK / . S.
Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penakmueid H. A. IMapdentseBoit. — 11-e u3m.,
crep. — Mocksa : [IpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Tekcr :
AIIEKTPOHHBIN /1 Jlanb : 3JIEKTPOHHO-OUOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Kacesnos, B. A. ®usuka: 10-i kiace: yriryOn€HHbI ypoBeHb : yueOnuk / B. A. KachsHoB.
— 11-e usn., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KoHTpo.ib M omeHKa pe3yibTaTOB OCBOCHUS 00IE00pa30BaTENBHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUIUIMHAPHBIE Pe3ybTaThl, HallpaBIeHHbIE HA (OPMHUpPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepuara.

[Ipomexyrounas attectanus — B popMme 3x3ameHa (1 u 2 cemecTpsi).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Tum oreHOYHEBIX
MEpOIPUATHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
po(hecCHOHATTLHOM e TEIEHOCTH
IPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

Pasmen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temer 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
To/c®

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIUN
uHpopmanuu
1 WHPOPMAIMOHHBIC TEXHOJIOTUHU
JUTSL BBITIOJIHEHUS 32144
poEeCCHOHAIBHON e TEIHHOCTH

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBatb
U peaJln30BbIBaTh COOCTBEHHOE
npoeccuoHaIbHOe
U JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETCKYIO
JesITeIbHOCTD
B npoeccruonanbHoil chepe,
UCIOJIb30BaTh 3HAHMS
10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
YKU3HEHHBIX CHTYaIUsIX

Paznen 1. Tema 1.1

Pazpen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temnr 4.1.,4.2., 4.3
Pa3nen 8 Tema 8.1
Ilo/c

OK 04. D¢ddexTuBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temer 4.1.,4.2., 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBasTh yCTHYIO
U MMCbMEHHYI0 KOMMYHHKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIHAIILHOT'O
U KyJIBTYpPHOI'O KOHTEKCTa

Pazgem 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pasgen 4. Temsr 4.1., 4.2., 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3

YCTHBIN OIIPOC;
(bpoHTaIBHBIN O0IPOC;
KOHTpOJIbHAsA paboTa;

HaOJIroeHue 3a
BBITTOJIHEHUEM
71a00paTOPHBIX PaboT;

MpakTH4ecKue paboThl
(pemieHME KaueCTBEHHBIX
U pacUYeTHBIX 3a/1a4);

TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccuoHaNbHOMI
HaIpaBJIECHHOCTH;

BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHON
aTTecTaInu

9
HpO(IJCCCI/IOHaIILHO OpPHUCHTHUPOBAHHOC COACPIKAHUC (coz[epxcaHHe MPUKIaJHOTO MO,HyJ'IH).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CoxnelicTBOBaTHL
COXPaHEHHUIO OKPY>KaroLIeh Cpeibl,
pecypcocOepeKeHHIO, TPUMEHSTh

3HaHUs 00 U3MEHEHHUU KIINMarTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaILUSIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2, 3.3.

Paznen 4. Temre1 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temsr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

3.1 [ImanupoBath u
OpraHu30BBIBATH pabOTY 1O
TPAHCIIOPTHO-JIOTUCTUYECKOMY
00CITy’)KUBaHHIO B c(hepe Irpy30BbIX

ICPEBO30K

ITo/c
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JICKIIUU TPAJUIIMOHHBIC 0€3 TPUMEHEHHUS MYJIbTUMEIMIHBIX CPEJICTB U 0€3 pa3gaToOuyHOro
MaTepuana,

- IGMOHCTpanus y4eOHbIX (HHIEMOB;

- pacckas;

- CEMUHAPBHI, MPEUMYIIECTBEHHO B BUJIE OOCYKACHHSI IOKJIAI0OB CTYACHTOB IO TEM WJIA UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyoOvekma ¢ 00y4arouwumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCU).

5.2 AKTHBHbIE U HHTEPAKTHUBHbBIE:

- aKTHBHBIC 1 UHTEPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- ydeOHas AUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpyTJIble CTONbI (KOH(EPEHIINHN) C HCIIOIb30BAaHUEM CPEACTB MYJIBTHMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYAIHIA;

- METOJ MOIYJILHOTO OOyUEeHHS,;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaMM.

(83aumooeticmsue npenodasamens kak cyOvekma ¢ 0OVYAIOUWUMCSL KAK CYObEKMoM
NO3HABAMENbHOU 0esIMeNIbHOCU).
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