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Pa6ouas nporpamma nucuuruinHbl «Pu3nka» paspaboTaHa Ha OCHOBE!

denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 (pen. ot 23.05.2025) «O6 obpa3oBanuu B
Poccuiickon ®@enepanun»;

denepasibHOTO  TOCYJApCTBEHHOIO  00pa3oBaTENbHOTO  CTAaHAApTa  CPEAHEro  OOIIero
oOpazoBanus (yrBepkaéH IIpukazom MunucrepcTBa oOpa3oBaHus ¥ Hayku Poccuiickori denepanuu
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

denepadbHOTO TOCYJApCTBEHHOrOo obOpaszoBateipHoro cranmapra (PI'OC) cpeanero
npogeccroHaabHOro odpazoBanus 1o crenuaibHoctd 21.02.20 «[Ipuknaanas reone3us» (yTBepxkaeH
IIpuka3zom MunucrepcrBa npocsemenust Poccuiickonn @enepanuun ot 26.07.2022 r. Ne 617, pen. ot
03.07.2024);

[TpumepHo#i paboueit mporpaMMBbl cpeHero o0mero oopasoBanus « DU3nNKa»

ITpumepnoii nporpammsl Bocnutanus (Ilpunsara pemennem @YMO CIIO 21.00.00 IIpuknannas
r'e0JIOT s, TOPHOE JIeJ10, HedTerasoBoe nenno u reopesus [Iporokos ot 28.08.2023 Ne 3).

CocraBureiib: I'apuun B.II.

PaGouas mporpamMMa paccMOTpeHa M yTBEp)KIAEHa Ha 3acelaHuu Kadeapbl TyMaHUTApPHBIX U
€CTECTBCHHO-HAYYHBIX qucHHILTUH (TpoTtokos Nell ot 24.06.2025 r.)

I o -
3aBenywomuii kapeapoii s 7 ,/f';r ety — Bacuiaenko O.B.
¥ < )

PaGouass mporpamma paccMOTpeHa M YTBEp)KJIEHAa Ha 3acelaHUM TPEIMETHOH (IIMKJIOBOW)
komuccun (mporokoa Nell ot 24.06.2025 r.)

Ilpeacenarenn npeaMeTHON (HUKI0OBOMH) KOMHUCCHH 7 3apanummna H.B.

3asenyrommii oraesenuem CIIO TI'opaanos C.A.



1. MACIIOPT PABOYEM ITPOT'PAMMOBI JUCHUITIUHBI
C0OO0.01.06. «Puzuka»

1.1. O6s1acTh NpUMEHEHUS POTPAMMBI
Pabouas mnporpamma aucuumianHel COO.01.06 «®usukay SBASETCS YaCTbIO MPOrpaMMBbl
noarotoBku cnenuanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBum ¢ PI'OC CIIO mo
cnenuanbHOCTH 21.02.20 «IIpuknaaHas reoe3us».

1.2. Mecto nucuuninnsl B cTpykrype OII CIIO
Hucuunmuaa COO0.01.06 «®usukay sBisgercsd 00s3aTENbHON AUCHUILUIMHON MpeaMeTHON
obmactu «EcrectBeHHO-Hay4uHble npenmeTe» PI'OC cpemHero obmiero oOpasoBaHus U 0a30BOU
JUCIMILTMHON o01eoOpa3oBaTenbHoil noarorosku CIIO u peammusyercs B I u Bo I cemectpax npu
CpOKeE TOJTydeHHsI cpeiHero npodeccruonansHoro oopasosanus 3 roga 10 mecsiies.

1.3. Henu 1 32124 JUCHUNIHHDI, IVIAHNPYEMbl€e Pe3yJbTAaThl 0CBOEHUS TUCIUIIHHBI:

Copepxanue mnporpammbl aucuurimasl COO.01.06 «®Dusukay HaNpaBIeHO Ha JOCTHUXKEHUE
CIIENYIOIUX LeJIei:

- (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOyYaIOIMXCS K HAYYHOMY H3yYEHUIO IMPHPOIHI,
pa3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

- pa3BUTHE MPEICTABICHUN O HAYYHOM METO/E TO3HAHUS U (POPMUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOUIEHUS K OKPYKaIOLIUM SIBJICHUSIM;

- popMHpoBaHUE HAYYHOI'O MUPOBO33PEHHUS KaK PE3yJIbTaTa U3yuyEHUsI OCHOB CTPOEHUSI MaTEPUU
U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

- ¢dopMupoBaHUE YMEHUU OOBSICHATH SIBJICHHS C HCIOJb30BAaHMEM (U3MYECKUX 3HAHUN U
Hay4YHbIX J]OKA3aTeJIbCTB;

- (hopMupoBaHHUE MPENCTaBICHUNA O poiid (U3MKH JJIsl pa3BUTUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

OcBoenne qucuurmiHbl COO.01.06 «®u3nka» npeanosaraeT peueHue Caeaynmx 3a1a4:

- MpUOOpPETeHHE CUCTEMBI 3HAHUHN 00 00IIMX PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOYAsi MEXaHUKY, MOJEKYJSAPHYI (PHU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI
acTpopHU3UKH;

- ¢opMUpOBaHWE YMEHUU MPUMEHSATH TEOPETHYECKUE 3HAHUS ISl OOBSICHEHUS (U3HUECKUX
SIBJICHUN B IPUPOJIE U LI IPUHSTHS MPAKTUUECKUX PEIICHUHN B TOBCEIHEBHOMN )KU3HU;

- OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3a/ad C SBHO 3aJaHHOW (M3MUYECKOH MOJEIbIO,
3aa4, MOJAPa3syMEBAIOIIUX CaMOCTOSITENbHOE CO3JaHue (PU3MUECKON MOJeNu, COOTBETCTBYIOLICH
YCIIOBUSIM 33/1a4H;

- TMOHMMaHWEe (U3UYECKUX OCHOB U TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPEAY;

- OBJIAJEHHE METOJAaMHU CaMOCTOSTENBbHOrO IUIAHMPOBAaHUS M MPOBEACHHS (Pu3HuecKux
HKCIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluy HH(pOpMaLKY, ONpeleIeHHs JOCTOBEPHOCTH IOJIYYEHHOIO
pe3yJbTaTa;

- CO3JaHUE YCIOBUH [JIS pa3BUTUS YMEHHM MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPYECKOM
JeSITeIbHOCTH.



H.HaHupyeM},le pe3yjabTaThbl 0CBOCHUNA TUCHUIIJIMHBI:

Ilitanupyemeblie pe3yJibTaThl 0CBOCHHUS JUCIHILIHHBI

O0mme

JAucuMminHapHbie

OK-07. Cooeiicmeosamb coxpanenuto okpy carouieit cpeovl, pecypcocoepericenuto, NpUMeHANb 3HAHUA 00
U3MEHEHUU KTUMAMA, NPUHYUNBL OePedcIuso20 npou3eoocmea, Ighekmueno deiicmeosams 6
UPe3BbIUAIIHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yabTaThl:
- c(opMHPOBAHHOCTH 3KOJIOTHMYECKON KYIBTYPHI,
MOHMMAaHUE BIMSHUS COLMAIBHO-IKOHOMHUYECKUX
MPOLIECCOB ~ Ha  COCTOSHUE  MPHUPOAHOM W
COLIMANILHOM  CpeJpl, OCO3HaHHE TIJI00ATBHOrO
XapakTepa 3KOJIOTHYECKHUX MTPodIieMm;
- IJIAHUPOBAHHUE M OCYIIECTBJICHUE JEUCTBUHA B
OKpYXKaloIlle cpele Ha OCHOBE 3HaHWS UEJen
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA,;
AKTHUBHOE HENIPUATHE NEHCTBUM, IPUHOCAILUX BPEL
OKpY’Karolleu cpese;
- yYMEHHE TPOTHO3MPOBATh HEOIArONPHUSATHBIC
9KOJIOTUYECKUE TIOCHEACTBUSA IMPEANTPUHAMAEMBIX
JIENCTBUI, IIpEeIOTBpAIaTh UX;
- pacimpeHue OTIBITA JIeATENBHOCTH
9KOJIOTUYECKOM  HANpaBIEHHOCTH Ha  OCHOBE
3HaHU 10 pusnke

MertanpenMeTHbIe pe3yJbTaThI:

- OIpeleiiaTh LEIW JAEATeNIbHOCTH, 3a]1aBaThb
MapaMeTpsl U KPUTEPUU UX JOCTUKEHUS;
- BBISIBJLTH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B
paccMaTpuBacMbIX GU3MUYECKUX SIBIICHUSX;
- KOODIMHUPOBATh W BBHINONHATH PabOTy B
YCIIOBHSIX ~ PEaJbHOTO,  BHUPTYaJIbHOIO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;
- pa3BUBaThb KpEaTHMBHOE MBbIIJICHHUE
pelIeHNH XKHU3HEHHBIX TPo0IeMm;
- BJIAJIETh Hay4YHOU TEPMHUHOJIOTHEN,
KIIFOYEBbIMHN ITOHATUAMU u METOoAaMU
(usnvecKoil HayKu;
- BIIAJIETh HaBBIKaMH yaebHo-
HACCIIEOBATEIILCKOM U MPOEKTHOU JEATEIbHOCTU
B obmactu  (u3MKM;  CHOCOOHOCTBIO |
FOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IIOUCKY
METOJOB  peuleHus  3a7ad  (PU3NUIECKOro
COJEpKAHUS, IPUMEHEHUIO Pa3IM4YHbIX METOJ0B
[TO3HAHMS,
- CcraBuThb W (POPMYyIHPOBaTh COOCTBEHHBIE
3a7a4n B 00pa3oBaTeIbHON 1EATEIbHOCTH, B TOM
yHucie NMpH WU3ydeHHH (U3UKH; JaBaTh OLECHKY
HOBBIM CHTYAaIlUsIM, OIICHUBATH MPHOOPCTEHHBIH
OTIBIT;
- YMeTb IEpeHOCHTh 3HaHUS Mo (Qusuke B
MPAKTUYECKYI0 O0JaCTh KU3HEIEATEIbHOCTH;
BBIJIBUTaTh HOBBIE ujien, npeajgaraTh
OpPUTMHAJIbHBIE TOAXOABl W PEILCHUS; CTAaBUThH
poOIIeMBI u 3aJ1auu, JIOMyCKaroye
aIbTEepPHATUBHBIC PELICHUS;
- BIIaJICTh HABBIKAMH TONy4YEHUS WHQOpMAaIH
(¢u3n4eckoro coiepKaHUs U3 HMCTOYHHKOB
pPa3HBIX THUIIOB, CAaMOCTOSTENBHO OCYLIECTBIISATh

npu

- c(hopMHPOBAHHOCTH MPEJACTABICHUN O POJIM U MECTE
(GU3MKM W acTPOHOMHHM B COBPEMCHHOM HayJHOH
KapTHHE MHpa, O cUcTeMoobOpa3yronield posin GU3UKH B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH H COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJIe POCCHHCKUX U 3apyOeHBIX
YUEHBIX-(U3UKOB B pa3BUTHE HAyKU; IOHUMAaHUE
(bM3MUYECKOM  CYINIHOCTH  HAOJIONAEMBIX  SIBJICHHMA
MUKPOMHPA, MAKPOMUPA U METaMUPa; TIOHUMAHHUE POJIH
ACTPOHOMHMH B IIPAKTUUECKON JESITEIbHOCTH YEI0BEKa U
JambHEHIIEM HAy4YHO-TEXHHYECKOM DPas3BUTUH, POJIU
bu3UKH B ¢dbopMHupoBaHUN Kpyrosopa u
(YHKIIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa JJISI PEIICHUS
MPaKTUYECKUX 3a1ad;

- c(OPMHPOBAHHOCT ~ YMEHHMH  paclo3HaBaTh
¢usnueckue sBiIeHUs (TMPOLECCH) U OOBACHATH MX Ha
OCHOBE  HM3YYCHHBIX 3aKOHOB: PaBHOMEPHOE W
PaBHOYCKOPEHHOE IpsAMOJIMHEHHOE JIBIKEHHE,
cBOOOJIHOE MajeHue Tel, IBM)KEHHE IO OKPY>KHOCTH,
WHepHus, B3aUMOJCHCTBHE  Tel,  KoJjebaTelbHoe
JBIDKEHUE, Pe30HAHC, BOIHOBOE JBIDKEHUE; MU dy3us,
OpOYHOBCKOE JIBM)KEHHE, CTPOCHHE JKHAKOCTEH W
TBEPIBIX TEJ, U3MEHEHHEe 00beMa Tell IPU HarpeBaHUH
(oxJaxkIeHnu), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIlUsl, TIIaBJIECHHE, KPUCTAJUIM3AINs, KUIICHHE,
BJI&KHOCTh BO3/yXa, CBS3b CpENHEH KHHETHYECKOH
SHEPTHH TEIUIOBOTO JIBIKEHUS MOJIEKYI ¢ aOCOIIOTHON
TEMIIEPAaTypOi, IOBBIIEHUE JABJICHUS Tra3a IIPU €ro
HarpeBaHu B 3aKPBITOM COCYZAE, CBA3b MEXKAY
napamMeTpaMyd COCTOSHHsI Ta3a B H30MpoIeccax;
JNIEKTpHU3alMsl  TeJl,  B3aUMOJACHCTBHE  3apsoB,
HarpeBaHue MPOBOAHUKA C TOKOM, B3aUMOJEHCTBHUE
MarHuTOB, JJIEKTPOMAarHUTHAs WHAYKIHMSA, JIeHCTBUE
MarHuTHOIO IO Ha TMPOBOJHHK C TOKOM H
JBIKYIIUICS 3apsl, 3JIeKTPOMAarHUTHBIE KOIeOaHUS U
BOJIHBL, TNPSMOJMHEHHOE paclpocTpaHEHHE CBETa,
OTpaKeHHE, TpelioMIIeHUE, HHTepPepeHIs, TUDPAKITISI
u MOJISIPU3ALUS CBeTa, IMCIEPCHsT  CBETa;
tdorosnexTpuueckuii  3GQEKT, CBETOBOE IaBIICHHUE,
BO3HMKHOBEHHE JIMHEHYATOr0 CIIEKTpa aToMa BOAOPOA,
€CTECTBEHHAs! U UICKYCCTBEHHAs PaIMOAKTHBHOCTB;

- BIAJICHHE OCHOBOIOJIATAIONIMMH  (pH3HUECKUMH
MNOHATHSMH W BEJIMYMHAMH,  XapaKTEePHU3YIOIIUMH
¢u3myeckue mpouecchl (CBSI3aHHBIMU C MEXaHHYECKUM
JIBIDKEHUEM, B3aUMOJICHCTBHEM TeJ, MEXaHWYEeCKUMHU
KONeOaHusIMA W BOJIHAMH; aTOMHO-MOJIEKYJISPHBIM
CTPOGHHWEM  BEIeCTBA, TEIJIOBHIMHA  IIPOIECCAMU;
ANEKTPHYECKUM M MarHUTHBIM TOJISIMH, DJIEKTPHYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOaHUSIMU W BOJHAMU;
OIITHYCCKNMMU SABJICHHUAMH, KBAaHTOBBIMH SBJICHHUSAIMU,
CTPOCHUEM aroma u aTOMHOT'0 sapa,
PaJInOaKTUBHOCTHIO); BIIAJICHHE OCHOBOIOJIAraIOIIAMHU
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IIOUCK, aHau3, crcTeMaTu3aluo u
HWHTEPIpeTanuio HH(popMaru pa3IndHbIX BUIOB
u dopm IIpECTaBJIECHNS; OLICHUBATh
JIOCTOBEPHOCTD MH(opManuy;

- HCIIONB30BaTh CPEACTBA MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B pELICHUU

KOTHUTHBHEBIX, KOMMYHUKaTUBHBIX u
OpPTaHM3AIMOHHBIX  33a/a4 C  COOJFO/IEHUEM
TpeOOBaHMIA SPrOHOMUKH, TEXHUKHU

0e30MmacHOCTH, THTHEHBI, pecypcocOepekeHus,
OpaBOBBIX M OTMYECKUX  HOPM,  HOPM
MH(POPMAITMOHHON 0€30MaCHOCTH;

- CO3/1aBaTh TEKCTHI (PU3MIECKOI0 COJEPKAHUS B
pa3nuuHbIX (opMaTax ¢ Yy4ETOM Ha3HAYCHUS
nHpOPMALMK WU LENIEBOM ayAWTOPHH, BBIOMpas
ONTUMAaNbHYI0  (OpMY  TIpPEICTaBJICHUS |
BH3YaJM3allHH.

aCTPOHOMUYECKUMH  IOHSTUSAMHU,  IO3BOJIIOILIMMHU
XapaKTepH30BaTh  MPOLECCH, IMPOUCXOJAIIAE  Ha
3B€3aX, B 3BE3[IHBIX CHCTEMaX, B MEXTraJaKTHYeCKOH
cpelne; IBHKEHHE HEOECHBIX TeJ, DBOJIOLHIO 3BE3] H
Bcenennoi;

- BJIAZICHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUAMU
(3akoH BcemupHoro tarorenus, I, I m III 3akoHBI
HeroToHa, 3aKOH COXpaHEHUS MEXaHWYECKOH SHEPruu,
3aKOH COXpPAHEHHUS! MMIIYJIbCa, MPUHIIUI CYNEPIO3UITUH
CHJI, IPUHLUI PAaBHOMPABHOCTH MHEPLHUAIBHBIX CHCTEM
OTCUeTa; MOJIEKYIISIPHO-KHHETHYECKYIO TEOPUIO
CTPOEHHSI BEILIECTBA, ra30BbIE 3aKOHbBI, NEPBBIM 3aKOH
TEPMOAVMHAMUKH; 3aKOH COXPAaHEHHS DIIEKTPHUYECKOTO
3apsna, 3akoH Kynona, 3akoH OMa JJid y4acTKa IETH,
3akoH OMa 17151 TOJHOM 3JEKTPHUYECKOM LIEIMH, 3aKOH
Jxoyns - JIeHua, 3aKOH 3JI€KTPOMarHMTHON MHIYKIWH,
3aKOH COXPAHEHUs SHEPru, 3aKOH MPSMOIUHEWHOTO
paclpocTpaHEHus CBETA, 3aKOH OTPa’KEHUs! CBETA, 3aKOH
MIPEJIOMIICHUS CBETA; 3aKOH COXPAaHEHHUsI SHEPTUH, 3aKOH
COXpaHEeHHUS UMITYJIbCa, 3aKOH COXpaHeHus
EKTPUYECKOI0 3apsifia, 3aKOH COXPAHEHUs] MacCOBOI'O
yucia, TOCTynarel bopa, 3akoH paauoOaKTHBHOTO
pacnaza); YBEpPEHHOE HCIOJb30BaHUE 3aKOHOB MU
3aKOHOMEPHOCTEH NMpu aHanmu3e (GU3MISCKUX SBICHUN H
IIPOLIECCOB;

- YMEHHUE YYHUTHIBATh FPaHUIIBI MPUMEHEHHS N3yICHHBIX
¢bu3myecKux Mozee: MaTepHabHas TOYKa,
WHEepLUUaJlbHasi CHCTEMa OTCYeTa, HIeaJIbHbI ras;
MOJIENIM CTPOEHMS Tra3oB, XKUIKOCTEM M TBEPIBIX TeJ,
TOYEUHBI JJIEKTPUYECKUN 3apsf, saepHas MOJIEb
aToMa, HYKJOHHas MoOJedb aTOMHOro sjapa TIpu
peleHrH QU3NICCKUX 3a71a4;

- BJIQJICHWE OCHOBHBIMHM METOJaMH HAyYHOTO IMO3HAHUS,
HCHOJB3YEMbIMH B (M3UKE: TMPOBOAUTH NpPAMBIE H
KOCBEHHbIE M3MEpeHHsI (PU3NYECKUX BEITHMYUH, BbIOMpas
ONTUMAJBHBIA  CIOCOO HM3MEpPEHHs U HUCHOJb3YS
H3BECTHBIE METO/BI OLIEHKH MOTPEITHOCTEN U3MEPEHU,
MPOBOJUTH HCCIIEJIOBAaHHE 3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX H3MEPEHHUH,
OOBSACHATH  TOJyYEHHBIC  PEe3YNbTaThl, HCIOIb3YS
(¢u3nveckue TEOpUU, 3aKOHBI M TIOHATHS, W JeNaTh
BBIBOJIbI; COOJIIONATh MpaBUiIa 0€30MaCHOr0 TpyAa NpH

IPOBEACHUN HCCIEJOBAaHUM B paMKax Yyd4eOHOro
IKCTIEPUMEHTA " y4eOHO-HCCIIeIOBAaTEIbCKON
JeSITeIbHOCTA ~ C  WCIONB30BaHMEM  LHU(POBBIX
WU3MEPHUTENNBHBIX ~ YCTPOWCTB M J1abOpaTOpHOTrO
obopynoBanus; cHOpPMUPOBAHHOCTH TPEJICTABICHUN O
MeToJaxX TIONYyYCHUs] HAYYHBIX  aCTPOHOMHYECKHX
3HAHHIA;

- CcOpPMHPOBAaHHOCTh YMEHHs pEIIaTh pacdyeTHbIC
3aJjadd  C SBHO 3aJaHHOM (usnueckoil Mozensto,
UCTIONB3Ysl  (hU3MYECKWe 3aKOHBI W TNPUHIMIBI, Ha
OCHOBE  aHaJM3a  YCJIOBUS  3aJadd  BbIOMpaTh
(U3MYECKYIO MOJIEINb, BBLACIATH (PU3NIECKHE BETNIMHBI
1 GOpMYIIbI, HEOOXOUMBIE ISl €€ PEelIeHUS, IPOBOIUTh

pacdeTel M OLECHHMBATH PEAJBHOCTH IOJYyYEHHOIO
3HAYCHUA ¢buznueckon BEJIMYMHBL; pemarb
KauecTBEHHbIE  3aJlauyd,  BBICTpaMBas  JIOTHYECKHU
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HEIIPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHHUA C ONOpOU
Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE
SIBJICHMUSI,;

- cOPMHUPOBAHHOCTH YMEHHS PHUMEHSATH MOJTy4YECHHbBIE
3HAHUA I OOBSCHEHHWS  YCJIOBUH  NPOTEKAHMS
¢u3nMyecKuX SBICHWH B TPUPOAEC M U TIPUHSTUSL
MPAKTUYECKUX PEIICHUII B TOBCEAHEBHOM JKU3HU I
obecriedeHUs  OE30MACHOCTH TpH  OOpalieHu# ¢
OBITOBBIMU TTPHOOpaMH U TEXHUYECKUMH YCTPOHCTBAMHU,
COXpaHEHHs  3I0pOBbS M  COOJIONEHHS  HOPM
3KOJIOTUYECKOTO TOBEIEHUS B OKpYXKaIoLIEH cpere;
[IOHUMaHWe HEOOXOIUMOCTH NMPUMEHEHUS JOCTHKESHUM
¢u3MKH W TEXHONOTMH ISl  PalMOHAJIBHOrO
MIPUPOJIOTIOIH30BAHNS;

- cOpMUPOBAHHOCTH COOCTBEHHOM MO3ULMH MO
OTHOIIICHUIO K (PU3MUECKON MH(pOPMAIIMHU, MOJTydacMOon
W3 pasHbBIX HCTOYHWMKOB, YMEHUH HCIOJB30BAThH
1udpossIe TEXHOJIOTUU Ui IIOUCKaA,
CTPYKTYPUPOBAHHUS, WHTEPHPETAlUN WU MPEACTABICHUS
yueOHOM W HaydHO-TOMyJsipHOH  HH(opMauuy;
pa3BUTHE YMEHUN KPUTHYECKOTO aHaIM3a IOJy4aeMOM

nHpOpMaLNH;

- OBJQJCHHE YMEHUAMH paboTaTh B Tpymme C
BBIIOJIHEHHEM  Pa3MYHbIX  COLMAJBHBIX  POJIEH,
IUTAaHWPOBATh paboty TPYIIIBL, PAIMOHATIEHO
pacmpeneniTs  JeSTeNbHOCTh B HECTaHAApPTHBIX

CHUTYallUsIX, aJICKBaTHO OIICHMBAThb BKJIAJ| KaXIOr0 U3
YYaCTHUKOB TPYNIBl B PpEIICHHE paccMaTpHBaEMOi
poOJIeMBI.

IIK-1.5 - Co30asamb onophbule 2eode3uuecKue cemu ¢ ROMOULbI0 ORMUYECKUX, INeKMPOHHBIX U
CNYMHUKOGBIX 2€00€3UYeCKUX NPUOOPOE.

JIMYHOCTHBIE pe3yabTaThl:

- BJIAJIETh HaBbIKaMU yueOHo-
HCCIIEN0BATENbCKON u IIPOEKTHON
NEeSITeIbHOCTH, HaBBbIKAMU paspeuieHus
pooeMm;

- BBIABJISITH IPUUYMHHO-CIIE/ICTBEHHBIE CBSI3U U
aKTyaJM3upPOBATh 3aJ1a4y, BBIIBUTATh TUIOTE3Y
€€ PpCLICHWs, HAXOIWTh AapryMEHTBhl I
JIOKa3aTeNIbCTBA CBOUX YTBEPKAEHUM, 3a/1aBaTh
MapaMeTPbl U KPUTEPUH PENICHHUS;
- AHAJIM3UPOBATH MOJYUEHHBIE B XOJI€ PEIICHUS
3aJ1a4M Pe3yJIbTaThl, KPUTUUECKU OLIEHUBAThH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSIX

MeTtanpenMeTHbIE Pe3yJIbTATHI:
- BIIQJICTh BUJIAMH JICSITEIEHOCTH TI0 TTOTYYSHUIO
HOBOT'O 3HAHUS, ero WUHTEPIIpETaIVH,
peoOpPa30BaHUIO U MPUMEHCHHIO B Pa3IMYHBIX
Y4EOHBIX CHTYaIlUsAX, B TOM YHUCIIE TIPU CO3TaHUH
Y4eOHBIX MMPOCKTOB B 00JIACTH (PU3UKY;
- BBUIBJIATH TPUYMHHO-CIICIICTBEHHBIC CBSI3U W
aKTyaJIM3UpOBaTh 3aJady, BbIIBUTATh THIIOTE3Y
e€ pemeHWs, HaxXOAUTh APTYMEHTHI  JUIs
JTIOKA3aTeNbCTBA CBOMX YTBEPXKICHHUM, 3aaBaTh
napaMeTpbl K KPUTCPUU PEIICHUS;
- aHAJIM3WPOBATh MOJYUYEHHBIC B XOJAE PEIICHHS

- OBJIQJICHHE 3HAHMSIMH O paboTe TIeoe3ndecKux
puOOpPOB;

- (opMHpoBaHHE YMEHHS TPUMEHSTH MOTyYCHHbBIE
3HaHHUA 00 ONTHYECKUX, JICKTPOHHBIX W CITYTHUKOBBIX
reofie3Mdecknux MpHOOPOB B MPOodecCHOHATLHON
JIeSITEIIbHOCTH;

- TPAKTHYECKOE NPUMEHEHHWE 3HAaHWUW W YMEHUH Ui
IPOBEAEHUS ONTHYECKUX, JIEKTPOHHBIX, CIIYTHUKOBBIX
HU3MEpPEHUH;

- 00paboTKa pe3ysbTaToB IMOJYYCHHBIX HW3MEPEHHH,
KOHTPOJIb TOYHOCTH M TIOJATOTOBKA JIOKYMEHTAI[MHA O
BCEX MPOBEJCHHBIX H3MEPEHUSX.




3aJa4yu pe3yJibTaTbl, KPUTUUCCKHU OLICHHUBATHL HUX
AOCTOBCPHOCTDH, IMPOrHO3MPOBATH HW3MCHCHUC B
HOBBIX YCJIOBUAX;

1.4. O6mast Tpy10eMKOCTh AUCHUTITHHBI
YueOHas Harpy3ka (Bcero) 212 4yacos, B TOM YHuCIIE:
- o0s13aTenpHas ayIuTOpHasl yueOHas Harpy3ka oOydJaromerocs - 172 gaca;
- UHIMBHlyaIbHBIA IPOEKT — 32 yaca;
- KOHCYJIbTAIUA - 2 Jaca;
- IPOMEXYTOUYHAsl aTTeCTalus — 6 4acoB.



2. CTPYKTYPA U COAEP)KAHUE JUCLHUIIJIMHBI

2.1. O0beM QUCHUILIHHBI U BUABI Y4eOHOH padoThl

Bun yuyeoHbIX 3aHATHIT O0béM yacoB
cemecmp Hroro

1 2

Y4yeOHasi Harpy3ka (Bcero) 98 114 212

Oo0s13aresibHAsI ayIUTOPHAs Harpy3ka (Bcero), B TOM 82 90 172

yucJie:

- JTEKIIUU 34 44 78

- MPAaKTUYECKUE 3aHATUS 48 46 94

CamocTosiTesibHasi padoTa - - -

NuauBuayajibHbIe IPOEKT 16 16 32

Koncyabranumu - 2 2

dopmMa NPOMeKYTOUHON aTTecTAIMM MO TUCHHUIINHE - 6 6

-nuddepeHIIPOBAHHBIN 3aUeT +

-3K3aMEH +




2.2. Temaruueckuii miaad u coaepxkanue gucumianabl CO0.01.06 «Pu3uka»

HaumeHoBanue ConepxxaHue yueOHOro MaTepuasia, JabopaTopHblie U NPAKTUYECKUE 3aHATHS, Oo6bem ®opmupyemble
pa3ieioB U TeM caMocCTosITe/IbHAsl padoTa 00y4YaroLuXcst 4acoB KOMIIeTeHIN U
1 cemectp
Paznen 1. ®u3uka u MeTOAbI HAYYHOT O MO3HAHUS
Tema 1.1 Conep:kaHue y4eGHOT0 MaTepuaa 2 OK-07
Beenenne ®dusnka - Hayka o npupoze. Haydneie MeToAsl MO3HAHMS OKPY’KAIOIIET0 MUpa. Ponb skcriepruMeHTa

W TEOpUH B IMPOLECcCE TO3HAHUS MPUPOABL. DKCIIEpUMEHT B ¢usnke. MoaennpoBanrie (GU3HUIECKUX
sIBJICHUMM W mpoueccoB. Hayunble rumore3pl. @PuU3MYECKHEe 3aKOHbI U TEOpUH. [ paHMIIBI
MPUMEHUMOCTH (u3ndecKuX 3akoHOB. [lpuHimmn coorBerctBus. Pomp um mecto (u3uku B
(hopMHpOBaHNY COBPEMEHHON HAyYHOH KapTHHBI MUPA, B TIPAKTHUECKON JICATEIHbHOCTH JIFOJIC |

Paznen 2. Mexanuka

Tema 2.1 Copeprxanue yueOHOr0 Marepuasia 2 OK-07

Kunemarnka Mexanuueckoe JBrkeHHE. OTHOCHTENBHOCTh MeEXaHM4YecKoro [IBmkeHus. Cucrema oTcuera.
Tpaexropus. [lepemenienne, ckopocTh (CpemHss CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOpEHHE
MaTepUaJbHOM TOYKM, UX MPOEKUMU HAa OCHU CHUCTeMbl KoopiauHar. CrokeHue NepeMelleHu u
CIIOKEHWE CKOpocTel. PaBHOMepHOE W paBHOYCKOpPEHHOE MpsIMONMHENHoe nBrkeHue. [ 'paduxu
3aBHCHMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHMs, MYTH U MEpEeMEIICHUs MaTepHaIbHOM TOYKH OT|
BpemeHu. CBoOomHOE majgeHWe. YCKOpeHue cBOOOAHOro maneHus. KpuBonmHelHOe ABHKEHUE.
/[Br>xeHne MaTepuanbHOM TOYKH MO OKPYKHOCTH C MOCTOSHHOW MO MOAYJIO CKOPOCTBIO. YTJOBas
CKOpOCTb, THHEIHast ckopocTs. Ileproz u yactora obparienusi. LleHTpocTpeMuTeIbHOE YCKOPEHUE
IMpakTuyeckoe 3ansiTne 10
W3MmepeHne MIHOBEHHOW CKOpocTH. MccnenoBaHue COOTHOLIEHHSI MEXIY MyTSIMH, MPOWJICHHBIMHU
TEJIOM 3a I10CJIE/lOBAaTENIbHbIE PABHBIE IPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUXKEHHUU C
HavyaJIbHOW CKOPOCTBIO, paBHOW HYJH0. M3yueHre IBUKEHN IIApUKa B BA3KON KUIKOCTH. V3ydeHne
IMBIDKEHUS Tella, OPOIIEHHOT O TOPU30HTAIBHO.
TexHnyeckue yCTpONCTBA U MPAKTHIECKOE MPUMEHEHHE: CITUIOMETP, IBUKEHNE CHAPSIOB, LICTHBIC
1 peMEHHBIE Iepefayd. TeXHUYEeCKUe yCTpoilcTBa M INMPAKTUYECKOE NPUMEHEHHE: MOALIMITHUKH,
IMBM)KEHUE HMCKYCCTBEHHBIX CIIYTHHMKOB. TeXHHMYeCKue yCTpoWcTBa M NPaKTUYECKOE IIPUMEHEHHE:
MOJIIIMITHUKH, IBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB

Tema 2.2. Conep:xanue yueOHOro Marepuasia 4 OK-07
JAunamuka [Tpuauun orHocuTensHOCTH ['amunes. [lepsbrit 3akon Herorona. MHepmanbsHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpunnun cynepnosurmu cui. Bropoil 3akoH HeroToHa s matepuaibHON
Toukn B mHepmanbHOU cucteme otcueta (MCO). Tperuit 3axkoH HprloToHa s mMarepuanbHBIX|
TodeKk. 3aKoH BceMupHoro TtsroreHus. Cuna Tsokectu. IlepBas kocMmuyeckass ckopocTh. Cuia




yopyroctu. 3akoH ['yka. Bec Tema. Tpenne. Bunbl Tpenust (mokos, ckoibkeHus, kadeHus). Cuna
rpenust. Cyxoe Tpenune. Cuna TpeHUS CKOJBKEHUS U cuiia TpeHus mokos. Kospdumment tpenus.
Cua COnmpOTHBIEHHS TP JBIDKSHUH Tella B )KUAKOCTH MM rasze. [loctynarensHoe 1 BpamareabHoe
IMBIDKeHUE aOCOMIOTHO TBEPJOTO Tesd. MOMEHT CHIIBI OTHOCHTEIBHO OCH BparieHus. [1nedo cuisl.
'YcnoBust paBHoBecus TBepaoro tena B UCO

IIpakTHyeckoe 3aHsITHE.

Wzyuenne nBuKeHHs Opycka MO HAKJIOHHOW TIUIOCKOCTH TMOJA JEHCTBHEM HECKOJIBKUAX CHIL.
TexHnueckre ycTpoWCTBa M MPAKTHYECKOE IPUMEHEHHE: MTOAIIUITHUKH, TBHKEHHE UCKYCCTBEHHBIX
CITyTHHKOB.

WccnenoBanue 3aBUCHMOCTHU CHII YIPYTOCTH, BO3HUKAIOITNX B MPYKHUHE
W PE3MHOBOM 00paslie, OT uX JAedopmanyu.

HcciienoBanue yciuoBUi paBHOBECHS TBEPAOIO T€JIa, UMEIOIIEr0 OCh BpallleHUs

Tema 2.3.
3aKoHbI cOXpaHEHHs B
MEXaHHKe

Copaeprxanue yueOHOro MaTepuasia

Mexannueckass pabora u MomHocTh. Kunernmueckas sHeprus. [loTeHnmanbHas SHeprus. 3akoH
COXpaHEHHsST MEXaHWYeCKOW SHepruu. Pabora cuibl TsbkecTH W cuiibl ympyroctu. [lpumenenue
3aKOHOB COXpaHEHUs. cronb30BaHNe 3aKOHOB MEXaHUKH [Tl OOBSACHEHNS IBI)KCHN ST HEOECHBIX Tell
W 7S Pa3BUTHSI KOCMUYECKUX HCCIIEIOBAaHUN, IPaHUIIBl IPUMEHUMOCTH KJIACCUYECKOH MEXaHUKU.
Nmnynabc MaTepuanbHOM TOUKM (Tena), CHCTEMbl MAaTepHalbHBIX TOueK. VMIynbc CHIBI U
W3MEHEHHE UMITYJbCa Tesa. 3aKOH COXpaHEHWs UMITynbca. PeakTuBHOe aBuxkeHue. Pabora cuutblL
MormHOCTh cHibl. KuHeTndeckass »Hepruss MaTepHalbHOM TOYKH. Teopema 00 W3MEHEHUH
KuHeTnueckod  aHeprud. lloTreHumansHass  SHeprus. lloTeHumanbHass  SHEprUs  yOopyro
ImeopMupoBaHHON TpYXuHBL. [loTeHnManbHAs OSHEprHsi Tena BOIM3M TOBEPXHOCTH 3EMITH.
[loreHnyanbHble ¥ HEMOTEHUUAIbHBIE CHIIbl. CBsI3b pabOThl HEMOTEHIHAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOW DHEPIUH CUCTEMBI TeJl. YIIPYTUe U HEYIIPYTUE CTOJIKHOBEHUS

IIpakTH4eckoe 3aHsATHE.

l3yueHue CBsI3M CKOpOCTeH Ten mpu HeynpyroMm yaape. MccnemoBanue cBsi3M pa®OThI CHIIBI C
M3MEHEHHUEM MEXaHUYECKOM SHEPrUM TENa.

TexHu4ecKue yCTpOMCTBA U NMPAKTHUECKOE IPUMEHEHUE: BOJOMET, KOMEP, NPYKUHHBIM ITUCTOJIET,
IMBHYKEHNE NCKYCCTBEHHBIX CITyTHHUKOB U PAKET.

Vcrionb30BaHNE 3aKOHOB MEXaHUKH JUIA OOBSCHEHUS IBIDKCHUS HEOECHBIX Tel M IS Pa3BUTHUS
KOCMHUYECKHX HCCJIEJOBAaHNN, TPaHUIbl NPUMEHHUMOCTH KJIACCHYECKOW MeXaHUuKu. HWmutannsg
HeBecoOMOCTH. MccnenoBanue CBsI3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHW4YeCKOH SHEepruH Tesia Ha
MpUMepe pacTsHKEHUS PE3UHOBOTO KIyTa

OK-07

Paznen 3. Mogekyasipuas pu3znMKa 1 TepMOAMHAMHUKA

Tema 3.1
OCHOBBI MOJIEKYJIAPHO
- KHHETHU4YeCcKoiiTeopun

OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJSIPHO-KMHETHUECKOH TEOpPUM M MX OINBITHOE OOOCHOBaHUE.
bpoyHoBckoe nBuxkenue. Jnddysus. Xapakrep ABMKEHUS W B3aUMOJICHCTBUS YACTHII BEIECTBA.
Mojenn cTpoeHHUs Ta30B, KHJKOCTEH W TBEPABIX Tell U OObsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE

bTux Moxened. Macca m pasmepsl Monekyid. KommdectBo BemectBa. IloctostHHas ABorampo.

OK-07




TennoBoe paBHOBecue. Temmeparypa m ee usMepenue. lllkama temmeparyp Llemscus. Moxenp
uneanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHMHETHYECKON TEOpHM HAEalbHOro TIasa.
IAOCOMIOTHAS TEMIIepaTrypa Kak Mepa CpelHeil KHHEeTHYECKON 3HEPIUHU TETJIOBOTO ABHKEHHSI YaCTHII
raza. Illkama temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona.
3akoH [lanprona. M3omporecchl B HAEaNbHOM ra3ze € IOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
["paduueckoe mpeacTaBIeHUE H30IPOLIECCOB: U30TEPMa, H30X0pa, n300apa

IIpakTHYeckoe 3aHATHE.

M3Mmepenne Macchl BO3yXa KIacCHOM KomHate. VMccneaoBaHe 3aBUCHMOCTH MEXKAY MapaMeTpaMu
COCTOSHUSL PA3peKEHHOTO Ta3a. TexXHWYecKue YCTPOMCTBA W MPaKTUYECKOE INpUMEHEHHE:
repMoMeTp, 6apomerp

Tema 3.2
OCHOBEI
TePMOIMHAMUKHI

Copaeprxanue yueOHOro MaTepuasia

Buyrpennss sneprus. Pabora u teruonepenada. KomuuecTBo TerioTsl. YpaBHEHHE TEIJIOBOTO
Oanmanca. Ileppoe Hawajno TepMoAvHAMUKH. AnuabaTHbi  mporecc. Bropoe — Hawano
repmoguHamuku. Temosle nBurarem. KIIJI TteroBoro nBurarens. OxpaHa TpUPOABI.
TepmonuHamuueckasi cucremMa. BHYTpeHHsISI SJHEPrusi TEpPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI ee
n3MeHeHns. KonmuecTBo TenioTsl U pabota. BHyTpeHHSs 3HEprus OAHOATOMHOTO HI€aIbHOTO Ta3a.
Bunpel Temonepenayd: TEIUIONPOBOAHOCTh, KOHBEKLHMSA, H3Iy4eHHE. YIelbHasg TEII0EMKOCTH
BemecTBa. KonmdecTBo TerioTkl npu Temnonepenade. [lonsrue o6 amunadbarnoM mporiecce. [lepbiii
3aKOH TepMOAWHAaMUKU. [IpuMeHeHHe TmepBOro 3aKkOHA TEPMOJMHAMHUKUA K H30IPOLECCAM.
I'paduueckas wHTEpnperanus paboTel raza. Bropoit 3akoH TepmojuHamukv. HeoOpaTumocTh
nporeccoB B mpupone. TeruoBble MammHbl. [IpuHIMIBL  AEHCTBHA TEMJIOBBIX MAllMH.
[IpeoOpa3oBanusi SHEPTUU B TEIUIOBBIX MamnnHax. KoadduiueHT mone3Horo aeicTBUs TEMIoOBOU
mamuHbl. [uxn KapHo u ero xko3uimeHT mome3Horo AeWcTBUS. DKOJIOTMYECKUE MPOOIIEMBI
TEMJIOPHEPreTUKU. TeXHWYecKHe YCTpOMCTBA W  NPAaKTUYECKOe TpUMEHEHHe: JBUTaTelb
BHYTPEHHETO CrOpaHHsi, ObITOBON XOJOAMJIBHUK, KOHULIHOHED

IIpakTH4eckoe 3aHsATHE.
PemieHne 3amad ¢ HCIOJIB30BAHMEM IIEPBOIO 3aKOHAa TepMOAMHAMUKH, LHKiIa KapHo.
[IpeoOpa3oBaHKs SHEPIUU B TEIJIOBBIX MAIIMHAX

OK-07

Tema 3. 3
ArperaTHble COCTOSIHMS
BelecTsa u pazoBblie
nepexoanbl

Copaeprxanue yueOHOro MaTepuasia

[TapooOpa3oBanne u KoHAeHcauus. Vcmapenne u kumeHue. AOCOMIOTHAS W OTHOCHUTEIbHAs
BIQKHOCTh Bo3Ayxa. HacelmeHHbli map. YpempHas TemjoTa NapooOpa3oBaHus. 3aBUCHMOCTD
TeMIIepaTypsl KHWIICHHS OT JaBiieHusA. TBepmoe Teno. Kpucrtammmueckne M amopgHble Tena.
IAHM30TPONHS CBOMCTB KprucTaiuioB. JKumkue kpuctamwisl. CoBpeMeHHbIe MaTepuaisl. [lnaBienne u
KpHUCTaJUTM3anus. Y IenbHas TerioTa miasienus. CyoimmMarms. Y paBHEHHE TEIIOBOro OaiaHca.

IIpakTH4eckoe 3aHATHE.
Pemienue 3a1a4 Ha ypaBHEHME TEIJIOBOI0 OaslaHCa IIPU NIEPEXO/IE BEIIECTBA U3 OAHOTO arperaTHOro

COCTOSIHUS B APYyTOC.

OK-07

NuauBuayaabHbIi NPOEKT

16

Bcero 1 cemecTp

98




2 ceMecTp

Pa3nen 4. dnexkrpoaunamMmuka

Tema 4.1
JJIeKTpocTaTHKA

Copepikanue yueOHOro MaTepuasia

OJNeKTpU3alrs Ten. OJeKTpuyeckui 3apan. JBa Buaa siexTpudeckux 3apsaoB. lIpoBomHukwy,
IMUANIEKTPUKH U TONYIPOBOJHUKH. 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsaa. BizammoneiicTsue
3apsinoB. 3akoH Kynona. Toueunslil anekTpuyeckuit 3apsa. Dnekrpudeckoe mosne. HanpspkeHHOCTD
BIEKTPUUECKOro noJid. [IpuHIMI Cyneprno3vuivM 3JEKTPUUYECKUX MoJied. JIMHUM HanpsyKeHHOCTU
snekTpudeckoro mois. Pabora cun  anmextpocratmuyeckoro moinsi.  [loreHuman.  PasHoctb
MoTeHuanoB. [IpOBOTHUKM M IUANEKTPUKH B D3JEKTpOcTaTUdeckoM Toje. Jluanmexrpuyeckas
MPOHHULIAEMOCTh. JJIEeKTpoeMKOoCcThb. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJAEHcaropa.
OHeprusi 3apsDKEHHOr0 KOHIEHCaTopa.

OK-07

Tema 4.2
ITocTosiHHBII
JIEKTPUYECKHI TOK.
Toku B pa3IMYHBIX
cpenax

Copepixanue yueOHOro MaTepuasia

DNEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHMUS ANIEKTPHIECKOro Toka. Mctounnku Toka. Cuia Toka.
Iloctosunubli Tok. Hampspkenue. 3akoH Oma A ydacTKa LEMH. DIEKTPUUECKOE COMPOTUBIIEHHUE.
Y nensHOE compoTuBiieHHE BelecTBa. [locnenoBarenpHoe, napasuiesibHOe, CMEIIAHHOE COSANHEHUE)
MpoBOJHUKOB. PaboTa anekrpudeckoro Toka. 3akoH [[xoyns-Jlenna. MoOIHOCTE 3IIEKTPUIECKOTO
TOKa. DNEKTPOIBIIKYLIAsl CHIa U BHYTPEHHEE CONPOTUBJIEHHE MCTOYHUKA TOKA. 3akoH Oma I
MOJTHOW (3aMKHYTOM) 3MeKTpuieckor nemu. Koporkoe 3ambplkaHue. DIEKTPOHHAS MPOBOAMMOCTH,
TBEPIbIX  METAUIOB.  3aBUCHUMOCTb  CONPOTHBJIEHHS  METaJUIOB  OT  TEeMIIEpaTyphl.
CBepXIpoOBOAMMOCTb. OJEKTPHYECKHU TOK B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX ITy4YKOB.
[onynpoBogauku. CoOCTBEHHAsT M TPUMECHAs! MPOBOJUMOCTD TOIYMPOBOAHMKOB. CBoOWCTBa P-N-
nepexona. IlomynpoBopHuKOBbIE HPUOOPBEL. OJEKTPUUYECKHMH TOK B PACTBOpax M pacriiaBax
QIIEKTPOJIUTOB. DJEKTPOIUTHYECKAs] THUCCOLUMAIMSA. ONEKTPOSU3. ONEeKTPUYECKU TOK B raszax.
CaMocCTOATEIbHBIA U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lnasma.

IIpakTH4eckoe 3aHsATHE.

TexHnueckue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIILTMETP, PEOCTAT,
VCTOYHMKH TOKa, 3JIEKTPOHAT peBaTeIbHbIE IPUOOPDI, JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBJICHUS, BAKYYMHBIN MO, TEPMUCTOPBI 1 (JOTOPE3UCTOPDI, IOTYIPOBOAHUKOBBIN U0,
rajabBaHUKA.

OK-07

Tema 4.3
MarsuTHoe noJie.
JJIeKTPOMarHuTHAs
HHAYKIUS

Conep:xanue yueOHOro Marepuajia

[TocTostHHBIE MarHuThl. B3aMMOAEHCTBUE NOCTOSHHBIX MAarHuToB. MarHutHoe noiie. Bexrtop
MarHUTHOW MHAYKUIUH. [[pyuHIMI Cynepno3uIluu MarHUTHRIX MoJiel. JINHUKM MarHUTHON MHIYKIUH.
KapTtrHa TMHUNA MarHUTHOW MHAYKLHU IOJS TOCTOSHHBIX MAarHUTOB. MarHUTHOE I0JI€ POBOIHUKA
c TokoM. KaptmHa nHMHWN WHAYKOWA MarHUTHOTO TOJNA JJIMHHOTO TPSMOTO MPOBOJHHKA U
BaMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA, KaTymku ¢ TokoM. OnbeiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB ¢ TOKOM. Cuia Amriepa, ee Moxyib U HamnpasieHue. Cuia JlopeHua, ee MOIynab U
HanpapyicHue. J[BIKeHHE 3apsDKCHHOM YacTHIlBI B OJHOPOJHOM MarHuTHOM mone. Pabora cuibl

JlopeHua. SIBieHME SIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MArHUTHOW WHAYKIIMH.

OK-07




ONEKTPOABMKYINAST CHJIa WHIYKIMH. 3aKOH 3JEKTpOMAarHUTHOM MHAyKiun Papanes. Buxpepoe
QJIEKTPUYIECKOE TI0JIe. ONEKTPOABIDKYLIAs CHIa MHAYKUMM B IPOBOJHUKE, JIBUXKYILEMCS
MOCTYNAaTeNIbHO B OAHOPOAHOM MarHutHoM mone. IlpaBuno Jlenna. MunyktuBHOCTH. fBneHune
CaMOMHIYKLUMHU. DJIEKTPOABHIKYIIAsl CUJIA CAMOWHAYKLMHA. DHEPrusi MarHUTHOTO IOJISI KaTyLIKU C
[TOKOM. DIIEKTPOMAarHuTHOE I10JI€.

HpaKTquCKOC 3aHATHE.
Texnnueckue YCTpOﬁCTBa 1 OPAKTUICCKOC MPUMEHCHUC: MMOCTOAHHBIC MArHUTBI, 3JICKTPOMArH1ThI,
PJICKTPOABUIATCIIb, YCKOPUTECJIN 3JIEMCHTAPHBIX YAaCTULl, MHAYKIIMOHHAA I1€Yb.

Pa3nea 5. Koseoanus U BOJHEI.

Tema 5.1. Conep:xaHue y4eGHOro MaTepHuaJjia OK-07
MexaHuyeckue U KoneOartenbuast cucrema. CBOOOAHBIE MeXaHUUECKHe KojeOaHuA. ['apMoHHMYeckue KoneOaHHs.
jeKTpoMarHuTHble |[lepuon, wacrora, ammumryaa u (aza koneOanuid. IlpykuHHBIH MasTHUK. MaTeMaTHuecKui
KoJedaHust MasTHUK. YpaBHEHHE TapMOHMYeCKHX KoseOanuil. [IpeBpaiienune sHEpruM mpu TapMOHUYECKHX|
koneOanusax. KonebarenpHblli KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJIEOAHUS B HICATEHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTHS MEXIY MEXaHUIECKUMHU U 3IeKTPOMarHUTHBIMH KoJieOaHUsMH.
Dopmyna TomcoHa. 3akoH COXpPaHEHHS DSHEPIMH B HJACAIBHOM KOJIeOaTeTbHOM KOHTYpE.
[pencraBieHue 0O 3aTyXaloMmuUX KoieOaHNuAX. BeIHYK/IeHHBIE MeXaHnYecKre Konedanus. Pe3onanc.
BrykaeHHbIe 3J1eKTpoMarHuTHEIE KoneOanus. [lepemennsrii Tok. CHHYCOUTANBHBINA TIepeMEHHBII
TOK. MOIIHOCTh TIEPEeMEHHOI0 TOKAa. AMIUIMTYIHOE M IEHWCTBYIOLIEE 3HAUYEHHE CHIIBI TOKa U
Hanpspkenusi. Tpancdopmarop. [IpousBoacTBo, mepenaada U MoTpedIeHUe IIEKTPUISCKOH SHEPTUH.
DKOJIOTHYECKUE PUCKU NpPHU IMPOU3BOACTBE 3JEKTpHUecKoM sSHepruu. KymnpTypa ucmosnb3oBaHus

QIIEKTPOHEPTUH B TOBCEAHEBHOM JKU3HU.

Tema S. 2. Conep:xaHue yueGHOro MaTepuaJjia OK-07
Mexanuveckue MexaHn4ecKre BOJHBI, yclIoBUs pacnpoctpanenud. [lepuon. CkopocTh pacipocTpaHeHUs U JJIHHA
3J1eKTPOMArHUTHbIe  BoNHBL llonepeunsie u mpoxonsHble BONHBL MHTepdepeHys n audpakuus MEXaHUYECKUX BOJIH.
BOJIHBI 3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa. DNeKTpOMarHuTHbBIE BOJIHBL.

YcoBUSL W3Iy4YE€HHs] SJIEKTPOMAarHUTHBIX BOJH. B3amMHass opuenrtaius BexkrtopoB E, B, v B
DIIEKTPOMAarHUTHOM BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, IPEJIOMIICHHE,
nonspusanys, audpakuus, uHTepdepeHims. CKOPOCTh AMEKTPOMAarHUTHBIX BoiH. Illkana
DIIEKTPOMAarHUTHBIX BOJH. [IprMeHeHne SIeKTPOMAarHUTHBIX BOJH B TEXHHKE W ObITy. [IprHIMIIBI
aJMOCBSI3U U TeneBuaeHus. Paguonokanus. DneKTpoOMarHuTHOE 3arps3HEHNe OKpY-Katollel cpepl.

IIpakTH4eckoe 3aHATHE.

TexHnyeckne yCTpOMCTBA W  TPAKTHYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE HHCTPYMEHTHI,
YJIbTPa3BYKOBash JMAarHOCTHMKA B TEXHUKE W MEAWIIMHE, pajap, pPaJuoNpHEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meus.




Tema 5. 3.
Onruka

Conep:xanue yueOHOro MarepuaJia:

[l'eomerpuyeckas onTuka. IIpsmMoiMHENHHOE pPACIPOCTpaHEHUE CBETa B OAHOpOAHOU cpexpe. Jlyu
cBera. TodeuHbIM HCTOYHHMK cBeTa. OTpa)keHHE CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue
M300paKeHNH B IIIOCKOM 3epkaiie. [Iperomiienrie cBeta. 3aKOHbI ITPEJIOMIICHHS CBeTa. AOCOMFOTHBINA
rnokazarenb InperomiieHus. IlomHoe BHyTpeHHee oOTpaxeHue. IIpenenbHblii yroa IMOJHOro
BHYTpeHHETO oTpakeHusl. ucnepcust cBera. CnoxkHsIi cocraB Oenoro cera. Lper. Cobuparomiye n
pacceuBaromue JUH3bL. TOHKas janH3a. DOKYCHOE PACCTOSHHE M ONTHYECKasl CHJla TOHKOW JIMH3BI.
[MocTpoeHre M300pa)keHU B COOMpPAIOIIMX M PACCEHBAIOIIMX JIMH3ax. DopMysia TOHKOH JIMH3BI.
'YBemmueHue, naBaeMoe JTUH30W. IIpenensl mpuMEHMMOCTH TeOMETpPHYECKOW ONTHKH. BomHoBad
ontuka. MHTepdepeHims cera. KorepeHTHbIC HCTOYHMKHW. YCIIOBUS HAOJIOACHUS MAaKCUMYMOB U
MUHUMYMOB B HMHTEP()EPEHIMOHHOM KapTUHE OT IBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHKOB.
JIndppakuust ceera. JudpakuuoHHas pemnieTka. YcloBue HaOMIOACHHUS IIABHBIX MaKCUMYMOB IIpU
1aJICHUH MOHOXPOMATHYECKOro CBeTa Ha qu(pakioHnyo pemerky. [lomspusanms cera.

IIpakTHYeckoe 3aHsATHE.

Habntonenne nucnepcun cBera. TeXHMYeCKWE YCTPOMCTBA M MPaKTHYECKOE MPUMEHEHHE: OYKH,
imyma, ¢oroanmnapar, MPOCKUHOHHBIA ammapar, MHKpPOCKOI, TEJeCKON, BOJIOKOHHAsl OITHKA,
M pakIMOHHAS pelIeTKa, MOISIPOU I, TEIECKOIL.

OK-07

Pazaen 6. OcHOBBI crieMAIbLHOI TE€OPUU OTHOCUTEJIBbHOCTH

Tema 6.1
OcCHOBBI crienUAJILHOM
Teopum
OTHOCHTEJIbHOCTH

Conep:xanue yueOHOro Marepuasa

['paHuLlBl TOPUMEHHMOCTH  KJacCHMYeCKOW MexaHuku. [locTynmaTel  cnenuaibHOM — Teopuu
OTHOCUTENIbHOCTU:  HWHBAapHMAaHTHOCTh MOAYNS CKOpPOCTM CBETa B  BakyyMmMe, IPHUHLMUI
OTHOCUTEJIbHOCTH OWHIITeiHa. OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHH U
COKpaIleHUe JJIMHBL. DHEPrusl U UMIYJIbC PEISITUBUCTCKON 4acTHIBL. CBSI3b MacChl C DHEPrueil u
MMITYJIbCOM PEISITUBUCTCKOM YaCTUIIBl. DHEPIHsl HOKOSL.

IIpakTH4eckoe 3aHsATHE.
O dexThl cokpaleHust ATUHBI 111 00bEKTOB, ABUXKYIINXCS C BRICOKOW CKOPOCTBIO.

OK-07

Pazgen 7. KBanToBasi pusuka

Tema 7.1.
DJIeMEeHThI KBAHTOBOM
ONITHKH

Conep:xanue yueOHOro Marepuajia

®Dotonbl. ®opmyna [Tnanka cBszu 3HEprHHU (GOTOHA C €rO YACTOTOH. DHEPIHsl U UMITYJILC (OTOHA.
Otkpeitue u uccnenoBanue ¢orodddexra. Ombiret A.I. CroneroBa. 3akoHsl (oTodddexra.
YpaBHenue OiiHmTeliHa 11 porosddekra. "KpacHast rpanmna" dorosddekra. JlaBnenue cpera.
Omnerrer [1.H. Jlebenera. XuMudeckoe AeicTBUE CBeTa. TeXHHYECKHUE YCTPOWCTBA M MPAKTHICCKOL
npuMeHeHue: POTOAIEMEHT, (DOTOIATIHK, COTHEUHas! Oarapesi, CBETOAHO.

IIpakTHYeckoe 3aHATHE.
Pemenne 3amad ¢ MpUMEHEHHWEM YpaBHEHHMsS OWHINTEHHA, 3aKOHOB (orodddekra M GopMyItsl
[Tnanka AJ1st SHEPrUU CBA3U (OTOHA C €ro YaCTOTOH.

OK-07




Tema 7.2.
Ctpoenne aTroma

Conep:xanue yueOHOro Marepuasia

Monens atoma Tomcona. OnbiTel Pesepdopna o paccesiuio -yactuil. [InanerapHas Mojaesb aToMa.
[loctynatel bopa. M3nyuenne u mormomeHre (OTOHOB MPH TEpPeXoJie aroMa C OJHOTO YPOBHS
SHepruu Ha napyrod. Bumer crektpoB. CrmexTp ypoBHEH 3Hepruv aromMa Boaopojna. BoiHoBbIe
cBoiictBa uyactul. Bosubsl ne bpoiins. KopmyckymsapHo-onHoBoW ayann3M. CIHOHTaHHOE H
BBEIHY)KJIEHHOE M3NydeHue. Judpakiys 3JeKTPOHOB B KpUCTAJUIaX. Y CTPOHCTBO U MPUHIIUAI PaOOTHI
mazepa. TexHHMYECKHE YCTpPOHCTBAa W IPAKTUYECKOE MPHUMEHEHHE: CIEKTpaJbHbIA aHau3
(criekTpockon), 1a3ep, KBAaHTOBBIA KOMITBIOTED.

IIpakTHYeckoe 3aHATHE.
W3ydeHue cBOWCTB aTOMOB C TOMOIIIBIO CIIEKTPOCKOITHH..

OK-07

Tema 7.3
ATOMHOe PO

Copaeprxanue yueOHOro MaTepuasia

DKCIIEPUMEHTBI, I0Ka3bIBAIOIINE CIOKHOCTH CTpoeHHS sapa. OTKpbITHE paAnoaKTUBHOCTH. OMBITHI
Pezepdopna mo ompepeneHUI0 cocTaBa paguoakTHBHOro ulmyudeHus. CpoicTBa anmbda-, Oera-,
raMMa-usjlydyeHus. BimsHME paguMoakTMBHOCTU Ha JKMBBIE OpraHu3Mbl. OTKpbITHE IIPOTOHA U
Heiitpona. Hyknonnast monens siapa I'eitzenGepra-MBanenko. 3apsia sigpa. MaccoBoe 4mcio siapa.
N3zoronbl. Anbga-pacnaj. DIeKTPOHHBIA W MO3UTPOHHBIN Oera-pacmaj. [amma-u3inydenue. 3aKoH
[PaInOaKTUBHOIO pacnaaa. DHEPrHsl CBS3M HYKIOHOB B siipe. SAnepHsie cuibl. Jledext mMacchl sapa.
Anepusie peakuuu. Jlenenne u cuartes saep. SAxaepHsrit peakrop. Tepmosinepusiil cuntes. [Ipobaembr
W TIEPCIIEKTUBBI SACPHOW DHEPIreTHKH. OKOJOTHYECKHE AaCMeKThl SACPHOW  DHEPIreTHKH.
OnemeHTapHble dYacTUlbl. OTKpBITHE TMMO3UTpPOHA. MeToapl HAaOMIONEHUS W PEeTHCTPAluu
DIIEMEHTAPHBIX dacTull. DyHAaMeHTaNnbHbIe B3aMONCHCTBUA. EJIMHCTBO (H3MUYECKOW KapTHHEI
MUpa.

OK-07

Paznes 8. DyemMeHTHI aCTPOHOMMH U aACTPOU3UKH

Tema 8.1.
JJleMeHThI ACTPOHOMUH
H ACTPOPU3UKHA

Copepskanue yueOHOro MaTepuasia

Otanbl pa3BUTUSL acTpoHOMUH. [IpuKinagHOe M MHUPOBO33pEHYECKOE 3HAYCHHE acTPOHOMHUHU. Bua
3Be3aHoro HeOa. Co3Be3aus, pKue 3BE31bl, IUIAHETHI, UX BUAUMOE ABMKeHHe. CoHedHas cucTeMa.
[lnanersr 3emHOM Tpymmel. [Imanersi-rurantel. Mansie Tena ConHeuHod cuctembl. CodHIE,
(dotoctepa n armocdepa. ComHeuHast akTUBHOCTB. VicTounnk sHeprun CoJHIIA U 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapaKTepuCTUKHU. Jlmarpamma '"CrieKTpasIbHBIA KJIacC - CBETMMOCTBH'. 3Be3/bl TJIaBHOU
[OCJIEI0BATEIbHOCTH.  3aBUCHMOCTh  '"Macca -  CBETHMMOCTh'  IJsI  3B€3  IJIaBHOU
MOCJICIOBaTENBHOCTH.  BHyTpeHHee crpoeHume 3Be3n. (COBpEMEHHBIE  IIPEJCTaBIECHUA O
MPOUCXOXKAEeHNH U 3Bomtoruu CoNHIIAa M 3Be3[. OTallbl XKU3HU 3Be3d. Mueunsiit [lyte - Hamna
l"anaktuka. CrimpaneHas CTpyKTypa l'anaktuky, pacnpeneneHye 38e31, raza u nsid. [lonoxkenue u
imBrxenue Conana B [anakruke. Turbl ranaktuk. [Inockas u cepudaeckas moJcuCTeMbl [ alakTHKH
Paguoranaktukn © KBazapel. YepHble ObIpel B sIpax TajakTWK. Bcenennas. Pacumpenue
Bcenennoil. 3axon Xa06ma. Pazberanue ranaktuk. Teopust bonbmoro B3peiBa. PenmkroBoe
n3mydeHue. MacmraObHass cTpykrypa Bceenmennoi. Mertaramakruka. Hepemennbie mpoOiIeMbl

ACTPOHOMHHU.

OK-07




IIpakTH4eckoe 3aHATHE.
MozaenupoBaHHE COTHEYHON CHCTEMBL.

Pasnen 9. IlpodeccuonaibHO-0pueHTUPOBAHHOE COAEpPKAHME

Tema 9.1 Ilpumenenue
3aKOHOB (PM3UKH B

Conep:xaHue yueGHOro MaTepuaJjia
Ceiicmonorust ans u3ydenus: aedopmanuii 3eMHOM Kopbl. Kaprorpadus s cozgaHus KapT W

OK-07
IK-1.5

reoje3uu Moienelt 3eMi, BKITIOYasi TPOEKIIUH, KOTOPbIE YIUTHIBAIOT KPHBHU3HY ITOBEPXHOCTH.
NuauBuayanbHbIA MpoeKT 16
KoncyasTanus 2
IIpoMeskyTOUHAs aTTeCTAIMS 6
Bcero 2 cemectp 114
Bcero uacos 212




3.YCJIOBUSA PEAJIN3AIIUN PABOYEN ITPOTPAMMBI TUCIHUATIIMHBI

Peanmuzanus nmporpaMMbl AU CIUIUIMHBI TPeOyeT Hanuuus ydeOHoro kabuHera (pU3UKH.

O6opynoBanre ydyeOHOro KaOWMHETa: HArJSAHBbIE MOCOOUS (KOMIUICKThI YYE€OHBIX TaOJIHII,
IUIaKaToB); HMH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  CPEICTBA, JaOOpPATOPHBIA  KOMILIEKT IO
MeXaHUKe, OITHKE, MOJICKYJISIPHON (DH3UKE H TEPMOTUHAMHKH.

TexHuueckue cpencTBa 00ydeHuUs: MyJIbTUMEAUMHBIN KOMILIEKC.

3.1. YueOHO-MeTOANYECKOE O0ecIeyeHe

CBe}IeHI/IH 00 QJICKTPOHHBIX IMOJIHOTCKCTOBBIX PECYypCax, NOCTYII K KOTOPbIM obecreunBaercs Ha
OCHOBAHHWHU IPAMBIX TOI'OBOPOB

[lepeyeHb OKYMEHTOB, MOATBEPXKIAIONIMX HAIWYHE/TIPABO HCIONB30BaHUS LHU(QPOBBIX (IJIEKTPOHHBIX)
ouodmmorek, Ob6C

KonTpakr Ne 146/1Y ot 29.01.2024 (ObC

1 «ZNANIUM.COM>) 29.01.2024 — 28.01.2025

2 HnueUH:«xPIOHHLH?I koHTpakT Ne 190/1Y ot 02.07.2024 (3BC 05.08.2024 — 04.08.2025
IOpaiit — CIIO)

3 | Konrpakr Ne 310/1Y ot 11.11.2024 (3BC «Jlanb») 11.11.2024 — 10.11.2025
Konrpaxr Ne 114/]TV or 28.05.2024 (DITY. 10-11 kn. Uzn-

4 | Bo «IIpocBemenue». Dnekrponusiii pecype CI1O 31.10.2024 — 30.10.2025
«PROFobOpa3zoBanue»)

gggg- 5 | Korrpakr Ne 327/1Y ot 25.11.2024 (OBC «IPRbooks») 25.11.2024 — 24.11.2025

Kontpaxr Ne 11771/24PROF/300/1Y ot 28.10.2024

6 (Onexrponnsrii pecype CIIO «PROFob6pa3oBanue») 01.12.2024 - 30.11.2025

7 Jorosop Nel01/H2B/2097 ot 28.03.2017 (Hatmonamsrast | 28.03.2017 — 28.03.2022
anekTponHas oubaroreka (HOB)) (npononrarus 1o 28.03.2027)

3 Konrpaxr Ne 417/11T 0Tv28.12.2024 Ha NproOpeTeHne 01.01.2025 — 31.12.2025
NEPUONNIECKUX N3TaHUN

9 AKT BBOJIa B OKCILITyaTaIlnI0 JINEKTPOHHON OUOINOTEKN BecepouHo

BI'AY Ne 33 o1 19.01.2016

ObecrieueHHOCTh Y4eOHO IMTepaTypoil pu peanu3anuu padodei mporpaMmMbl

3.1.1. OcHOBHBIE HCTOYHUKH:

1. ®wusuka: 0a30BbIii YPOBEHb [JIEKTPOHHBIN pecypc]: ydeOHHMK sl 00pa30oBaTEIbHBIX
OpraHu3alMii, peaju3ylIIuX 00pa3oBaTeIbHBIC MPOrPAMMBI  CPEeIHEro NPOdECCHOHATBLHOIO
obpazoBanms / H.C. Ilypsimesa, H.E. Baxeesckas, [I.A. Mcaes, B. M. Hapyrun. - ®usnuka: 6a30BbIii
YPOBEHb. - DyekTpoH. AaH. (1 daiin). - Mocksa: [Ipocsemenue, 2024. - 516 c. — TekcT 3MEeKTPOHHBIH.
- ISBN 978-5-09-113684-5. - [1epeiity K TpOCMOTPY U3IAHUSL.

3.1.2. JlomomHUTEIbHBIC HCTOYHUKH:

1. l'opnau, B. B. ®usuka: yue6HOe mocoOue asisi CpeTHero nmpodeccruonaabHOro 00pa3oBaHms
/ B. B. I'opnau. — 2-e u3na., ucnp. u gon. — Mocksa: WU3natensctBo IOpaiit, 2023. — 215 ¢. — -
[DU] — Pexxum noctyna: https://urait.ru/bcode/494218>

2. BacmmbeB, A. A. ®wusuka: ydeOHOe mMmOcOOHME JIsI CPEAHEro MPOohEecCHOHATHLHOTrO
obpazoBanmsi / A. A. Bacmiees, B. E. @enopos, JI. 1. XpamoB. — 2-e u3f., ucnp. u gon. — Mocksa:
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/139411
https://urait.ru/bcode/494218

W3znarensctBo FOpaiit, 2024. — 211 c. - [DU] — Pexxum gocryna: https://urait.ru/bcode/410102>.

3. PommonoB, B. H. ®dusnka I8 KOWICIDKEH: ydeOHOe IocoOue [UIsl CPEIHEro
npodeccruonanbHoro oopasosanusi / B. H. PomronoB. — Mocksa: UznarensctBo HOpaiit, 2024. —
202 c. - [DU] — Pexxum noctyma: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. OGmas ¢u3suka. J{omnoaHUTENbHBIE MaTepUabl JJIsI CAMOCTOSITEIbHON
paboter: yuebHOe mocobue s cro / TpynoB I'. M. — Canxkr-IlerepOypr : Jlans, 2022 .— 72 ¢. —
- [BU] — Pexxum noctyna: https://e.lanbook.com/book/146680>

5. lopnay, B.B. ®usuka. 3agaun, rectel. MeTonsl pemeHus: yuebHoe nocobue ais cro / B.
B. Topmau.— MockBa: Hpaiit, 2023 .— 301 c¢. - [OU] - Pexum npocryna:
https://urait.ru/bcode/494416>

3.1.3. Meronuueckue u3aaHus
1. ®usuka [DneKTpoOHHBI pecypc]: ansd 00y4aroUMXcs IO CHEUUATbHOCTSIM CpEIHEero
npodeccuonanbHoro odpaszoBanus 21.02.20 «[Ipuxmagnas reomesus», 25.02.08 «Dxkcmmyartarus

OecnmyioTHBIX aBHalMoOHHBIX cucrem» /[ [coct. C.C. BypueBa]. - Boponex: Boponexckuii
rOCYAApCTBEHHBIM arpapHslii yHuBepcurer, 2025. - Pexum pocryma: sl aBTOPU30BaHHBIX
0JIb30BaTEJICH. - TekcToBbIT daitn. - Adobe  Acrobat Reader 4.0. -

<URL :http://catalog.vsau.ru/elib/metod/m10872.pdf>.

3.1.4. llepuonuyieckue U3IaHUs

1. BectHuk BopoHexkcKOro rocy1apcTBEHHOIO arpapHOro yHUBEPCUTETA: TEOPETUIECKUN U
Hay4HO-TIpaKTH4YecKuii )ypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Bectnuk MockoBckoro YauBepcutera. Cepus 3. @usuka. Actponomus/ MIY wum.
M.B.JIomoHocoBa — MockBa, 1946-

3. HayuHo-nmonyJisipHbIi (U3UKO-MaTeMaTHUECKUH XypHan « KBaHT»

3.1.5. CaiiTsl 1 MHQOPMALIMOHHBIE TOPTAIIBI

1. http://school-collection.edu.ru - EguHast Komaekmust ITHPPOBBIX 00pa30BATEIBHBIX
pecypcoB.

2. http://nuclphys.sinp.msu.ru - ®usuka B UaTepHeTe.

3.2. MaTepua/ibHO-TeXHHYECKOE H POrpaMMHOe o0ecrnevyeHne

CBGIICHI/ISI O IporpaMMHOM obecrieueHnu o6mero Ha3HAa4YCHUA

No Hassanwne Pasmerienue

1 | Onepamonnsie cucrembl MS Windows / Linux IK B noKaseHOM cetn

BT'AY

o | TTakeThl OQHCHBIX IIPHIIOKEHHUIE Office MS Windows / 1K B JI0KaJIbHOM CEeTH
OpenOffice BTAY

3 | Hporpammsr it mpocMoTpa ¢aiinos Adobe Reader / DjVu 1K B JI0KaJIbHOM CEeTH
Reader BIr'AY

4 | Bpaysepsi funexc bpaysep / Mozilla Firefox / Internet 1K B JIOKaJIbHOM CETH
Explorer BTAY

IIK B 10KaIBHOHM CETH
BTAY

T1K B nokaipHOH ceTH
BTAY

T1K B nokaipHOH ceTH
BTAY

T1K B nokajibpHOH ceT
BI'AY

5 | AutuBupychas nporpamma DrWeb ES

6 | IIporpamma-apxusarop 7-Zip

7 | Mynerumenua npourpeiBaresis MediaPlayer Classic

8 | Ilnardopma onnaitH-oOy4uenus eLearning server
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https://urait.ru/bcode/410102
https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m10872.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

9 | Cuctema komnbrorepHoro tectupoBanus AST Test TK B j0KaLHOM ceTn
BT'AY
[Momermenus 11 BeJeHUS 00pa30BaTEIbHOIO MpoIiecca 1 000pyLoBaHIe
Ne /i HaumeHoBaHue 00beKTa, Anpec (MecTOMoJIOKeHnE) 00BEKTa,
MOJITBEPXKIAIONIETO HATNIHE MaTEPUATEHO- MOJITBEPKIAIONIET0 HATNYHE MaTEePUATBEHO-
TEXHHYECKOTO 00ECIIEUEHHS, C TIEPEIHEM TEXHHYECKOro 00ecTieueHns (C yKa3aHueM
OCHOBHOT'O 000py/10BaHUS HOMeEpa TaKoro 00bEKTa B COOTBETCTBUU C
JIOKyMEHTaMH 110 TEXHUYECKOH HHBEHTAPU3AIINH )
YyeOHass ayauTopus ISl MPOBEACHUS
3aHATHHA BceX BHUAOB, B ToMm uucie | 394087, Boponexckas obmacts, T. BopoHex,
IPYIIIOBBIX u WHAUBUAYQIBHBIX | yin. TumupszeBa, 21. 3panue ydeOHOro
1 KOHCYNbTAallMi, TEKYIIEro KOHTPOJIsL M | KOopmyca OTJICTICHUS CpeaHero
MPOMEXXYTOYHOM AaTTecTaluu: KOMIUIEKT | mpodeccuoHansHoro obpazosanus (Kopmyc
yaeOHoit  mebenn, aemonctparmonHoe | CIIO, obmexurue Ne 6)
o0opyznoBaHue, yueOHo-HarmsinHble | Ayn. 115
nocobus
Ilomemenne A CaMOCTOSITEIILHOU
paboThl: KOMIUIEKT y4eOHOU Mmebenn,
JEMOHCTpPAallMOHHOE  O0OpyJOBaHHE U
y4eOHO-HaT IS THbIE nocoowus,
KOMITBIOTEPHAS] TEXHUKA C BO3MOKHOCTBIO 394087, Boponexckas obnacts, T. BopoHex,
noakmodeHns Kk cetn «VHTepHer» w yin. TumwmpszeBa, 21. 3panue ydeOHOro
2 o0ecriedeHneM JOCTyNa B JIIEKTPOHHYIO KopIyca OTJICTICHUS cpeaHero
WH(POPMAITMOHHO-00Pa30BaATEIEHYIO npodeccuonanpHoro obpaszoBanus (Kopmyc
cpeny,  HCIONB3YyeMO€  MPOrpaMMHOE CIIO, obmesxurue Ne 6)
obecieuenne MS Windows, Office MS Ayn. 103
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep/ Mozilla Firefox
/ Internet  Explorer, ALT Linux,
LibreOffice
4. ®OHJ OIIEHOYHBIX CPEJACTB, KOHTPOJIb U OLIEHKA PE3YJbTATOB
OCBOEHUSA JUCHUTIJIIUHBI
4.1. Ouenka pe3y/JbTaTOB OCBOEHHUS JUCIUIINHBI
Koa u HaumeHoBaHue ¢popMupYyeMBIX ®opMBbI 1 METOABI KOHTPOJISI H OLEHKH
KOMIeTEeH U
OK-07 CopeiicTBOBaThH coxpaHeHuo | Dopmuvl KORMPOIA OOyUeHUA:
OKpY>Karoueu Cpensbl, pecypcocOepexeHno, | - TpakTHYeCKHe 3aJaHus 1o pabore c
OPUMEHATh 3HaHMA 00 M3MEHEHUWH KIMMara, | HHpOpMalKeH, TOKyMEeHTaMHt, JIMTEPaTypou;
TPUHIUIIBL OepexITMBOro MIPOU3BOJICTBA, | - YCTHBII OMPOC;
3¢PeKTUBHO  JAEWCTBOBATH B  UPE3BBIYAHHBIX | - TECTUPOBAHHUE,
CUTYyalusax - WHJIMBHYaJIBHBIA TIPOEKT
Dopmut OUEHKU Pe3ynbmamueHoCmu

ofyuenus: TPAAUIMOHHAS CHCTEMa OTMETOK B
Oautax 3a KaXIyl0 BBIIOIHEHHYIO padoTy, Ha

OCHOBE KOTOPBIX BBICTABJIIETCS  WTOTOBAs
OTMETKA.
IIK-1.5 - CosznmaBath omopHeie Teojae3nueckue | Dopmovl KOHMPO 0OYUeHUA:
CeTM C TIOMOIIBIO ONTHYECKUX, OJIIEKTPOHHBIX U | - TIPaKTHYECKHWe 3afaHus 1o pabore ¢

CITyTHUKOBBIX T€0JIC3MYSCKUX TTPHOOPOB.

WHpOpMAIUEH, TOKYMEHTaM U, JTUTePaTypPOii;
- YCTHBIA OIIPOC;
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- TECTUPOBAHHUE,

- UHJIMBUTYaJIbHBIA TIPOEKT

Dopmut OUeHKU pe3y1omamugnocmu
ofyuenus: TPAIUIMOHHAS CHCTEMa OTMETOK B
Oammax 3a KaXIyI BBIIOJIHEHHYIO pabory, Ha
OCHOBE KOTOPBIX BBICTaBJISIETCSI  WUTOroOBas
OTMETKa.
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4.2. KpuTepuu OleHKH Pe3yJibTAaTOB 00yUeHHs

4.2.1. Kputepuu oleHKHU 3K3aMeHa

OreHka, YpOBEHb

Onucanve KpUTEpUEB

«OTAYHOY,
BBICOKHI YPOBEHB

OOyuJaronuiics: ToKa3aj MPOYHbIE 3HAHHSI OCHOBHBIX ITOJIOKEHHUH yueOHOU
JUCIMIUIMHBI,  yMEHHE  CaMOCTOSITENBHO  pellaTh  KOHKpPETHBIE
MPAKTUYECKUE 3a]1a4 MOBBIIIEHHON CIOXHOCTH, CBOOOTHO MCIIONIB30BATh
CIPaBOYHYIO JIMTEPATYPY, AJIaTh 0OOOCHOBAHHBIE BBIBOJIBI.

«Xopouioy,
MOBBIIICHHBIN YPOBEHb

OOyuaromuiics: moKa3aj MPOYHbIE 3HAHWUSI OCHOBHBIX IOJIOKEHUH yueOHOH
JAUCIUITIIMHBI, YMEHUC CaMOCTOATECIBbHO peumaTrb KOHKPCTHBIC
NPAaKTUYECKUE  3afayd, MPeLyCMOTPEHHBIE pabodyeld  MporpaMMoi,
OPHEHTHUPOBATHCSA B PEKOMEHJIOBAHHOW CIPABOYHOW JMTEpaType, yMeeT
MPAaBUIIBHO OLICHUTH MOJYUEHHBIE PE3yIbTaThl.

«Y 1OBJIETBOPUTEIIEHOY,
MTOPOTOBBIN YPOBEHD

OOyuJaromumiicss TOKa3an 3HAaHHE OCHOBHBIX TIOJIOKEHHWHA  ydeOHOU
JUCIIUTUIMHBI, YMEHHUE TMOJy4aTh C MMOMOIIBIO MPEMOaBaTelIsl IPABUIIBHOS
pelieHre KOHKPETHON MPAaKTUYEeCKON 3aJa4ull U3 YHUCIa MPeayCMOTPEHHBIX
paboueil mpoOrpaMMoOill, 3HAKOMCTBO C PEKOMEHOBAHHOH CIIPAaBOYHON
JIUTEPATYPOU.

«HeynoBneTBOpUTETBHO
HU3KUN YPOBEHb

[Ipu otBere oOywaromerocs BBISBUIMCH CYIIECTBEHHbIE MpOOENbl B
3HAHMSX OCHOBHBIX TIIOJIOKEHHH Yy4eOHOW IUCLMIUIMHBI, HEYMEHHUE C
MTOMOIIBIO MPETOAABaTENs] MOMYYUTh MPABHIBHOE pPEHIEHHE KOHKPETHON
MPAKTUIECKOH 3a/1a49M U3 YUCIia MPEyCMOTPEHHBIX paboueii mporpaMmon
y4eOHOM JMCIUILIIMHBL.

4.2.2. Kputepun oueHku 1uddepeHIIHPOBAHHOTO 3a4eTa

OneHka, ypoBeHb

Onucanue KpUTEPHEB

«3a4TeHo (OTIUIHO)Y,
BBICOKHI YPOBCHB

OOyuatomuiicsi TayOOKO M MHPOYHO YCBOWJI BECh MNPOrPaMMHBINA
MaTepHal, UCUepIbIBAIONIEe, I0CIeI0BATENIFHO, TPAMOTHO U JIOTHYECKU
CTPOHHO €ro wW3jaraeT, He 3aTpyJHSeTCss C OTBETOM IIpU
BUJION3MEHEHUH 33/IaHKs, CBOOOIHO CHpaBisieTcss C 3ajjadyaMd |
MPAKTUYECKUMH 3aJaHUSIMHM, TPAaBUIBHO OOOCHOBBIBACT IPHUHSTHIE
pelIeHMs, YMEET caMOCTOATENILHO 0000IaTh M U3jaraTh MaTepual, He
JIOITYCKasi OMHIOOK.

«3a4TeHo (XOpOoIIo)»,
MOBBIILICHHBIA YPOBEHB

OOyuatomuiicst TBEpIO 3HAET MPOTrPAMMHBII MaTepHall, TPaMOTHO U TIO
CYLIECTBY M3J1araeT €ro, He JOIMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOIPOC, MOXKET IPAaBUJIBHO INPUMEHATh TEOPETUUECKUE
MOJIOXKEHNS M BJafeeT HEOOXOAWMBIMH yMEHHSIMA W HaBBIKAMH TIPU
BBIIIOJIHEHUH TIPAKTUUECKUX 3aJaHUH.

«3a4yTeHo
(YIOBIETBOPUTEIHLHO)»,
MOPOTOBBIN YPOBEHb

OOyyarommiicss yCBOMJ TOJBKO OCHOBHOW MaTepuas, HO HE 3HaeT
OTJIETIGHBIX ~ JleTaleld, JONMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE  ()OPMYJIUPOBKM, HapyIIaeT IIOCIICJOBAaTEIFHOCTh B
M3JIOKEHUU TTPOrPaMMHOI0 MaTepraja M UCIBITHIBAET 3aTPYTHEHUS B
BBINIOJTHEHUH MTPAKTUYECKUX 33JAHH.

«He3zaureno
(HEeYyIOBIETBOPUTEIBHO)»
HU3KUHA YpOBEHb

OOyvaromuiicss He 3HA€T 3HAYUTENBHOM YacTH MPOTPaMMHOTO
Marepuaina, JOIyCKaeT CYIISCTBCHHBIC OIMMOKH, ¢ OOJBIIUMH
3aTpyJHEHHSMH BBITOIHSACT MPAKTUIECKHE 3a/1aHNs, 33/1a9H.
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4.2.3. Kputepun oueHKH TeCTHPOBAHHUS

Orenka, ypoBeHb

Iloka3aTens oneHKH

«OTA4YHOY,
BBICOKUI YPOBEHb

He menee 90 % OaiutoB 3a 3a4aHus TECTA.

«Xopormioy,
MPOABUHYTHIN YPOBEHB

He menee 75 % 0OauioB 3a3aaaHus TECTA.

«Y IOBIIETBOPUTEIILHOY,
IIOPOTr'OBBIM YPOBEHB

He menee 55 % 0OasuioB 3amaHust TecTa.

«HeynoBneTBopuTenbHO»
HU3KUI ypOBEHb

Menee 55 % 0ayu1oB 3a 3a7aHus TECTA.

4.2.4. Kputepun OlleHKH YCTHOTO ONpoca

OrneHka, ypoBEeHb

Onucanue KpUTEpUEB

«OTnuaHOY,
BBICOKHIA YPOBEHb

BricTaBnsiercs, eciu 0OydYalOIIMiiCs IOCIIEOBATENbHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO HU3NaracT y4yeOHbI MaTephall, 1aeT OTBET B
JIOTUYECKOH  TOCNEeOBAaTEIbHOCTH € MCHOJNB30BAHUEM  IPHHSATON
TEPMHUHOJIOTUH; ITOKa3bIBaeT ITOHUMAHHE CYIIHOCTH pPaccMaTpPUBACMBIX
[OHATUM, SBJICHUM W 3aKOHOMEPHOCTEH, TEOpHUM, B3aHMMOCBS3EH; yMEET
BBIJICIIATH TJIABHOE, CAMOCTOSTENILHO TONTBEP)KAAaTh OTBET KOHKPETHBIMHU
npuMepamu, (pakTamu; CaMOCTOSTENBHO aHaJM3upyer W 00o0maer
TEOPETHYECKUI MaTepuall; CBOOOJHO YCTAaHABJIMBACT MEKIIPEIMETHBIC (Ha
OCHOBE paHee NPUOOPETCHHBIX 3HAHWI) M BHYTPHUIIPSIAMETHBIC CBSI3H;
YBEpeHHO M 0e30MMO0YHO MPUMEHSET IMOJyYeHHBIC 3HAHWS B PEIICHUHU
HOBBIX, paHee HE BCTPEUABINMXCS 3aja4; palMOHAIBHO HCIIOIb3YeT
CTpaBOYHBIE MaTepHajbl, Yy4EOHWK, JIOMOJHHUTEIBHYIO JIUTEpaTypy,
MpUMEHSIET YHOPAJOYEHHYIO CHUCTEMY VYCIOBHBIX OO0O3HAUEHHWH MpH
BEJCHUM 3alllCeil, COMPOBOXKIAIOMIMX OTBET; JOMYCKAaeT B OTBETE
HEJI0YEThI, KOTOPBIE JIETKO HCIPABIISICT 110 TPEOOBAHUIO MPEMOIaBaTEIs.

«Xopooy,
MTOBBIIEHHBIN YPOBEHB

BricTaBnsiercs, eci 00y4aroUIUics MOKa3bIBACT 3HAHUE BCETO U3YUEHHOIO
yu4eOHOTr0 MarepHana; JaeT B OCHOBHOM TIPAaBWJIBHBIA OTBET, Y4eOHBIN
Marepuan u3jaraeT B OOOCHOBAaHHOW JIOTHUECKOW MOCIeI0BATEILHOCTH,
OpU 3TOM JONYyCKaeT OJHy HerpyOyro omuOKy wuim He Ooiee ABYX
HEIOYETOB B MCIOJIb30BAHMH TEPMHUHOJIOIMN Y4eOHOTO MpeaMeTa, KOTOpbie
MOXET HCIPaBUTh  CaMOCTOSITENIHO;  aHAJIM3UpyeT ©  00oOuaer
TEOPEeTHYECKUH Marepualn; CcoOJII0aeT OCHOBHbIE MpaBUJa KYJIbTYPHI
YCTHOM  peud; MPUMEHSAET YHOPSAOYEHHYI0 CHUCTEMY  YCJIOBHBIX
0003HaYCHUH NPY BEJCHUH 3aIiCel, COMPOBOXKAAIONINX OTBET.

«Y IOBIETBOPUTEILHOY,
MOPOTrOBBI YPOBEHB

BrictaBnsiercs, ecnu 00yJaromuiics: JeMOHCTPUPYET YCBOSHHE OCHOBHOI'O
coziepkaHusl yaeOHOro Marepuana, UMeeT MpoOeIbl, He MPENSTCTBYIOIIIE
JaJLHEHMIIIEMY YCBOCHHUIO y4eOHOTO Marepuaia; MpUMEHSeT MOJydeHHBIC
3HaHUS NPU OTBETE€ HA BOIPOC, AHANM3E MPEMJIOKEHHBIX CUTyalHil IO
o0pasily; JOMYyCKaeT OMIMOKK B MCIOJBb30BAHUM TEPMUHOJOTUU Y4E€OHOTO
MpeaMETa; IMOKa3bIBaeT HENOCTATOYHYIO C(OPMHPOBAHHOCTH OTJEIBHBIX
3HaHUM M YMEHHWH; BBIBOJBI W 00OOIIEHUS apryMEHTHUpPYET ciado,
JOMyCKaeT B HUX OMIMOKHM, 3aTPyAHSETCS TNpH aHaiu3e W 00O0OIIeHUU
y4eOHOro Marepuana; AaeT HEeMOJHbIE OTBEThl Ha BOIIPOCHI IIPENOIaBaTes
WJIM BOCHPOU3BOAMT COJIEpP)KAHUE paHee MPOYUTAHHOTO Y4eOHOTrO TEKCTa,
c1a0o CBSI3aHHOTO C 33JaHHBIM BOIIPOCOM; UCIOJIB3YET HEYHNOPAIOUCHHYIO
CHUCTEMYy  YCJIOBHBIX  OOO3HAaYeHWH  TpU BEJICHUM  3aIlicel,
COIPOBOXKIAIOIINX OTBET.
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«HeynoBieTBOpUTENBHOY,
HU3KUHA YpOBEHB

BeicTaBisiercs, ecim oOydaronmiics: He PacKpblil OCHOBHOE COZICp)KaHHUE
y4eOHOro Marepuana B Mpejeliax IIOCTaBJICHHBIX BOIPOCOB; HE yMEET
MPUMEHATh MMEIOLIMECS 3HAHWS K PEHICHUI0O KOHKPETHBIX BOIMPOCOB M
3aad Mo oOpasily; JOIMyCKaeT B OTBETe Oojee JBYX TIpyObIX OMHOOK,
KOTOpbIE HE MOXKET HCIPAaBUTh JaKe INPH MOMOLIM OOYYAIOIIUXCS U
IperoaBares.

4.2.5. Kputepuu ouleHKH HHANBUAYAJBHOI0 NPOEKTA

OneHka, ypoBEHb Onucanue KpUTEPHUEB
«OtyHOY, 1. [IpaBHIIBHO MOHATHI 1IETb, 34241 BBIITOJHEHUS IPOEKTA.
BBICOKUH YPOBEHb 2. CobnroseHa TEXHOJIOTHS HWCIIONHEHHsI MPOEKTa, BBIACPKaHbBI

COOTBETCTBYIOIINE TAIbI.
3. IIpoekT oopMIIeH B COOTBETCTBHH C TPEOOBAHUSIMH.

4. TIposiBieHBI TBOPUYECTBO, MHULIMATUBA.

5. IlpenbsBneHHBIA TNPORYKT JEATEIBHOCTH OTJIMYAETCS BBICOKUM
Ka4eCTBOM HCIIOJTHEHHSI, COOTBETCTBYET 3asBJICHHOM TEME.

HpOI[BHHYTBIﬁ YPOBCHb CO6.TIIO)_I€Ha TCXHOJIOTHA HCIIOJIHCHUA IMPOCKTA, 3TAIllbl, HO JONYIICHBI HC

((XOpOH_IO», 1. HpaBI/IJ'IBHO IMOHATHI LCJIb, 3a/1a4Y¥ BBIITOJIHCHUA ITPOCKTA.

3HAYHUTEIBHBIC ONIMOKH, HE TOYHOCTH B O(hOPMIICHHH.
2. IlposiBIEHO TBOPYECTBO.

3. IlpenbsBaeHHBI HPOAYKT JAEATEIBHOCTH OTJIMYACTCS BBICOKHM
Ka4eCTBOM HCITOJTHEHHSI, COOTBETCTBYET 3asBJICHHOM TEME.

«Y IOBIETBOPUTEIBLHOY, 1. [IpaBUIIbHO IOHATHI 11€TIb, 324K BBIITOTHEHHUS TPOEKTA.
MTOPOTOBBIN YPOBEHB 2. CobmroieHa TeXHOJIOTHS BHITTOTHEHUS IIPOEKTa, HO UMEIOTCA1-2 oKy

B dTanax wiv B 0opOpPMIICHHH.
3. CaMOCTOSTENNbHOCT MTPOSIBIICHA HA HEJIOCTATOYHOM YPOBHE.

«HeynosnetBopurensHo» | IIpoekT He BHINOTHEH WM HE 3aBEPILEH
HU3KUN YPOBEHb

4.3. OueHo4HbIe CpeacTBa ISl NMPOBeIeHUs] TEKYIIero KOHTPOJIS ycleBaeMoOCTH

TecToBBIC 3aMaHUA
1. Bo3mMoOXHO mepenaTh HEKOTOPOE KOJIMYECTBO TEIUIOTHI OMPEAEICHHOI0 KOJMYeCTBa

BellecTBa 0€3 M3MEHEHUS ero TeMIepaTypsl?

3aps.

(?) Bo3MOXXHO TOJIBKO B Cliy4ae, €CJId MPOUCXOIUT (ha30BbIN MEPEeX0/1 BELIECTBA.
(!) Bo3MOXHO TOJNBKO B CiIy4ae, €CjIi BEIIeCTBO BBIOIHSIET PadoTy.
(?) HeBo3mosxHO.

2. DNEKTPUYECKH 3apsi/l HOSBISETCS IPU:
(?) Iosyuenue Termia.

(?) DnekTpOMarHUTHOW UHAYKIUH.

() Tpenus, NpUKOCHOBEHHU S, BIUSHHUS.

3. 3akon Kymnona — 3710 3aK0H:

(1) Kotopslii onpenensieT BEMMUYUHY U HallpaBJI€HUE CHIIbI B3aUMOACHCTBHSL.

(?) KoTopslii onuchiBa€T CKOPOCTh TOTOKA TOYEYHOT O 3apsija.

(?) Koropslii onpeniensieT ”HTEHCUBHOCTh AJIEKTPOMArHUTHBIX B3aUMO/ICHCTBUM.

4. HampsikeHHOCTb — 3TO:
(1) Cuna, ¢ KOTOpPOH AJIEKTPUUECKOE IMOJIe NEHCTBYET Ha €AMHUYHBIA TOJOKUTEIbHBIN

(?) CBs13b MKy BXOIHBIMU M BBIXOJTHBIMHU 3JIEMCHTAMH.
(?) Ocobas dhopma MaTepuu, KOTOPYIO CO3/IAI0T IEKTPUUECKUE 3aPSIIbI.
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5. [IpyHIHMI CYyNepHO3UIIMU TTIOJICH SBISIFOTCS :

') Pe3ynbTat BO3/1CHCTBHS HA YaCTHIY HECKOJIKUX BHEITHUX CHJL.
(?) CriocoOGHOCT GU3NYECKUX MOJIeH K HAJIOXKECHHIO.

(?) COBOKYITHOCTD JIBYX OJMHAKOBBIX TOYCYHBIX 3aPS/IOB.

6. Ot yero 3aBUCUT paboTa CHUJI AIEKTPOCTATUUECKOT'O MOJISL:
(?) OT popmBbI ABMKEHUS TOUKH.

(1) OT nMAneKTpUYECcKUX CBOMCTB.

(?) Ot 3apsina, BHECEHHOT'O B 3JICKTPUYECKOE TOJIE.

7. DHepreTHYecKui MOTeHIUaI — 3TO:

(?) IToBepxHOCTH, BO BCEX TOUKaX KOTOPOW OJMHAKOBBII MOTEHITHAIL.
(?) PaboTa moss mo nepemMemieHuio MoJIoKUTEIFHOT 0 3apsiia.

(!) OHeprus eIMHUYHOrO 3apsi/ia, PAcIoNI0KEHHOIO B ATOH TOUKE.

8. Uemy paBHa pa3HOCTH MMOTEHIMAJIOB:

(?) IlpousBemeHHIO MPOTHBOIMOIOKHBIX TOYEUHBIX 3apsAIOB, PACHOJIOKEHHBIX

HEKOTOPOM PACCTOSIHHUH.
(1) Pabote sneKkTpruiecKoro moist Mo NePeMeEIIeHUI0 SANHUIHOTO 3aps/ia.
(?) Hampsik€HHOCTH CO CMEIIEHHUEM IJIEKTPOHOB.

9. Kakuie MeTaibl MPOBOAST TOK:
(1) 301010, XpOM, ATIFOMUHUI.

(?7) Menb, mapraseri, IIyTOHH.
(?) Mens, anroMuHUN, MapraHell.

10. DnexTpuueckas MHAYKINS BOSHUKAET KOT/ia:
(?) HanpsixennocTh mpoBoAHUKA paBHa (.

(1) K teny npenoanecTu Ipyroe 3apsKeHHOE Tello.
(?) He cymecTBy1OT CBOOOHBIE 3JIEKTPOHBI.

11. BeibepuTte cBONCTBA, XapaKTEPU3YIOLIHE TBEPAOE COCTOSHUE BELIECTBA
(!) coxpansier o6beM u hopMy, HU3Kask CKOPOCTh Tuddy3uu;

(?) MoJIeKy bl IBUXKYTCSI XaOTUYHO;

(?) MoJeKybI IBUXKYTCSI B HAIIPABJIEHUU €W CTBUS BHELIHEH CUJIBL;

(?) cubl B3aUMOIEHCTBUS MEXTy MOJIEKYJIaMH cllaOble.

12. BeiGepuTe CKaIIpHYIO GU3UYECKYIO BETUUHHY
(?) Cxopoctb

(?) Cuna

(") Macca

(?) Yckopenue

Ha

13. YcraHoBUTE COOTBETCTBHE MEXAy (PU3MUECKHMMH BeIHMYMHAMU U (OpMYJaMu, IO
KOTOPBIM HMX MOXHO paccuuTarh. [lydok cBeTa mepexoauT U3 CTekJa B Bo3AyX. Hacrora
CBETOBOM BOJIHBI paBHa CKOPOCTH CBETa B CTEKJIE PaBHA U, [TOKa3aTellb MPEJIOMIICHUS CTEKJIa

OTHOCHUTCIIBHO BO3/JyXa paBCH 1.

K kaxx70#t mo3uIuu nepBoro croidia nogdepuTe COOTBETCTBYIOUIYIO MO3UIIUIO0 BTOPOTO

Y 3aMUIIATE B TAOIHITy BEIOpaHHBIE U (PHI TOJ] COOTBETCTBYIOIIMMHE OYKBaMHU.

OU3NYECKHUE BEJIMYNHBI OOPMYVIJIbI:
1.
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A) JlnrHa BOJIHBI CBETA B CTEKJIE 1. u/nv

b) Jlnuna BOHBI CBETA B BO3/AyXeE 2.nv/u

3. nu/v

4. ulv

IIpaBuabHblii oTBeT: A-1, b-3

14. YcraHoBHTE COOTBETCTBHE MEXKAY (DU3MUYSCKUMHU IIPOIIECCAMU B HJICATBHOM Tase
HEM3MEHHOW Macchl M (OopMyJamMu, KOTOPBIMU 3TH MPOLECChl MOXHO onucath (N —uucio
yacTull, p—aaBieHue, V —obObeMm, T —abcomoTHas Temmepatypa). K kaxmoir mnosunuu
MEePBOTO CTOJOIA MOAOEPUTE COOTBETCTBYIONIYIO IMO3HMIIMIO BTOPOTO M 3aNUIINTE B TaOIUILY
BBIOpaHHBIE UG PHI TOJT COOTBETCTBYIOIUMHU OYKBaAMH.

I[MPOLIECCBI OOPMVIJIbI:
A) N3o6apnsiii mporece mpu N = const 1. PT= const
b) Uzoxopwnsrii mporecc mpu N = const 2. VT=const
3. pV= const
4.0Q=0

IIpaBuabHblii oTBeT: A-2, b-1

15. Vkaxurte BepHYIO OCIIE€A0BATEIbHOCTD:

Bprunciure OCBEMIEHHOCTh IMOBEPXHOCTU I10 MPUBEAECHHBIM 3HAYEHHUSIM CBETOBOTO
notoka ® W TIOHMAM OCBEIIAEMONW IMOBEPXHOCTH S. PacmoyiokuTe mapbl MPUBEIECHHBIX
3HaueHu @ u S B MOpsAJIKE yBEIWUYEHUSI OCBEIIEHHOCTH.

1) @ = 120 1M, S = 120 em?

2) ® = 400 M, S = 200 cm?

3) @ = 200 mm, S = 400 cm?

4) ® = 150 v, S = 600 cm?

IMpaBuabHbIi oTBeT: 4, 3,1, 2

16. YKaxxuTe BEpHYIO IMOCIISIOBATEIbHOCTD:

Pacmonoxxure B mopsiike YBEeJIMYSHUsI CKOPOCTh JIBUKEHUS TeJla Ha Ka)KIOM U3 y4aCTKOB
rpaduka 3aBucumMocTtH 1(t).

1) Voa

2) Vag

3) Vec

4) Vep

IpaBuabHbIi 0TBeT: 2,4, 3,1

17. 3anuimTe npaBUIIbHBIN OTBET.

Yacrtuna, obnagaromnas HAUMEHbIINM MOJI0XKHUTEbHBIM 3aps10M, — 3TO ...
IIpaBuJabHBINA OTBET: IPOTOH.

18. 3anumuTe MpaBUIbHBIA OTBET.

B ucrounukax Toka B mporecce paboThl IPOUCXOAHUT...

IIpaBuJabHBINA 0TBET: pa3JeICHUE JIEKTPUUECKUX 3aPsI0B.

19. 3anummTe NpaBUIbHBIN OTBET.
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[TonmynpoBoIHUKOBBINH TPUOOP, MPUMEHSIIOLIMICS IS BHIIPSIMIICHUS IEPEMEHHOI0 TOKa,
Ha3bIBAETCA ...

IIpaBWiIbHBII OTBET: WO/,

20. 3anumwuTe MpaBUIBHBIA OTBET.

[Ipu yBenuueHnun MHIYKUUHK B 3 pasa, cliia Amiepa, JeCTBYIOIAs Ha MPSMOJIMHEUHBIN
MPOBOJHUK C TOKOM B OJHOPOJAHOM MAarHUTHOM IoJie... (IPOBOJHUK pacloOJIOkKEH
MepIEHINKYJIIPHO BEKTOPY MHAYKIIUN)

IIpaBuiabHBINA 0TBET: YBEIUUUTCS B 3 pasa.

21. 3anuimuTe NpaBUIbHBIA OTBET.

Konebanusi B cucreme, KOTOpbIE BO3HHUKAIOT TIOCIIC BBIBEACHHS €€ W3 TOJIOKEHUS
paBHOBECH S, HA3bIBAIOTCA. . .

IIpaBuabHBIi 0TBET: CBOOOIHBIC KOJICOAHUS.

22. Pemute 3a1a4y.

XKectkocte npyxxunbl paBHa 6500 H/M. Uemy paBHa cuia ynpyrocTu Hpy>KUHBI IIpH €€
pacTsbkeHuu Ha 5 cM? OTBET 3aIMIINTE B HBIOTOHAX.

IpaBuabHbIii oTBeT: 325 H.

23. Pemure 3a1a4y.

B wunepumansHOl cucreme OTcuéra HEKOTOpas Cuja COOOINAaeT Tely Maccod 6 Kr
yCKOpeHue 3 m/c?. KakoBa Macca Tela, eCiIi B TOH XK€ CHCTEME OTCYETA Ta K€ CHIIA COOOIIUT
3TOMy Telry ycKkopeHue 9 m/c>?

IIpaBUAbHBIH OTBET: 2 KT.

24. Pemire 3a7ady.

Kycok npna maccoit 400 r omyctunu B TepMoc, colepkaiuuii Boxy maccoi 220 r npu
temnieparype 50 °C. HawanpHas temmnepatypa sbaa 0 °C. Ilpu mepexone K TEMJIOBOMY
paBHOBECHIO 4YacTh JibAa pacrtasia. OmpenenuTe mMaccy JibJja B TEPMOCE IOCJIE YCTaHOBJICHMS
TEIJIOBOTO PaBHOBeCHs. TeIUIOEMKOCTHIO TEPMOCa U TEIIOOOMEHOM C OKpYJKalollel cpemon
MOXKHO TIpeHeOpeusb. OTBET JaiTe B rpaMMax.

IIpaBuabHbIi oTBeT: 260 T.

25. Pemute 3amauy.

Hlap o6vémom 300 oM 1ermKoM onyueH B KepocuH. Onpenenure apXxuMenoBy CUIy,
JEHCTBYIOLIYIO Ha LIap.

I[IpaBunbHbIi oTBeT: 4 H.

26. Pemte 3amauy.

Temneparypa aprona ymenbmmiach ¢ 227 no -23 °C. Bo cKoJbKO pa3 yMEHBIIUJIACh
CpEeAHsISl KWHETUYECKast SHEPrusl TEMJIOBOro ABMKEHUSI €r0 MOJIEKY?

IIpaBuibHbINH OTBET: 2 pa3a.

27. Pemre 3amaqy.

B cocyne oovémom V = 0,02 M ¢ SKECTKMMH CTEHKAMHU HAXOOUTCSI OOHOATOMHBINA Ta3
py aTMOC(HEPHOM JIaBJICHUH. B KpBIIIKE cOCy1a MIMEETCsl OTBEPCTHE TJIOMAab0 S = 2 - 10 M2,
3aTkHyTO€ MpoOKOH. [IpoOKka BeICKAKMBAET, €CIIM ra3y MepenaTh KOJIMYEeCTBO TEIIOTHl HE MEHEe
15 /. OnpenenuTe MaKCUMaJIbHYIO CHITY TpeHHUs 1okost F mpoOku o kpasi oTBepcTHs, HoJaras
ra3 ujeanbHbpIM. Maccoil mpoOku mpeHeOpeys.

IIpaBuabHsblii oTBeT: 3 H.

28. Pemute 3ama4y.
VY noepxuoctu JlyHsl Ha KocMOHaBTa AeicTByer cuna TaroteHus 120 H. Kakas cuna

TATOTCHUA ﬂeﬁCTByeT CO CTOPOHBI .HYHI)I Ha TOro >X¢ KOCMOHaBTa B KOCMHYCCKOM Kopa6ne,
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JBIDKYIIEMCSI IO KpyroBoi opouTe BOKpyT JIyHBI Ha PaCCTOSHHUH JIBYX JIYyHHBIX PaJdyCOB OT €&
neHTpa’?
IMpaBuabubiii oTBeT: 30 H.

29. Pemire 3amaqy.

Pabouee Teno TtemnoBod mammHbl ¢ KIIJI 15 % 3a umxi paGoTel moiay4yaeT oOT
HarpeBaTellst KOJMYeCTBO TeruioThl, paBHOE 60 J[k. Kakyro paboTy mMammHa coBepIaer 3a kI’

IIpaBuabHbli oTBeT: 9 JXK.

30. Pemme 3amauy.

[InoTHOCTH 3050Ta p = 19,3 - 103 Kkr/m®, MossipHast macca M = 197 - 107 kr/mous. Uemy
paBHO cpeqHee 3HaueHne o0bemMa, 3aHUMaeMOro OJJHUM aTOMOM 30J10Ta’?

MpaBuabueii oreet: 1,7%10% 1>,

YcTHbIN OnpocC
. Uto Takoe mexanuka? OCHOBHAs 3a/1aua MEXaHUKH.
. Uto Takoe martepuanbHas To4Ka?
. UTo 3HAaYUT onMcaTh MEXaHUYECKOE ABUKEHUE?
. Uro Takoe cuctema orcuera?
. Uto Ha3bIBaeTCs CBOOOIHBIM MaICHUEM Te?
. Kakoe nBrxeHMe Ha3pIBaeTCsl KPUBOJIMHENHBIM?
. Kakne cucrembl Ha3bIBalOTCS MHEPUHATbHBIMU ?
. B xakux egununax nsmepenus B CU Beipakaercs cuna?
. Uro Takoe nedpopmanus?
. Chopmynupyiite mepBblii 3akoH HproToHA.
. Chopmynupyiite BTopoii 3akoH HproToHa.
. Chopmynupyiite Tpetuit 3akoH HproToHa.
. Chopmymupyiite 3akoH BceMupHOTO TATOTSHHUSI.
. ChopmynupyiiTe 3aKOH COXpaHEHUSI UMITYJIbCa
. Jlaiite onpenenenre pabOTH B MEXaHUKE
. JlaliTe onpeneneHrne KHHETUYECKOW U TOTEHIMAJIbHON SHEPrUn
. [lonsiTe MomHoCTH. ENUHUIIBI U3MEpEHUSI.
. Kakue yTBepkieHus jexxaT B OCHOBE MOJIEKYJISIPHO-KHHETUYECKONU TeOpUn?
. BpoyHOBCKOE IBHKEHUE.
. [loHsiTME HIIEAIBHOT O Ta3a.
. [lonsiTe U30TEPMUYECKOT 0, N300aPHOT0, HU30XOPHOT'O MPOIIECCOB.
. Uto Ha3pIBalOT BHYTPEHHEN SHEprueii?
. @opMyIIMpOBKa MTEPBOI0 3aKOHA TEPMOANHAMUKH.
. ChopmynupyiiTe 3aKOH COXpaHEHUS AIEKTPUIECKOT0 3apsa.
. IToHsiTHE HATPSHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.
. Uto Takoe KoHaeHcaTop?
. [lonsiTHE CHIBI TOKA.
. 3akoH Oma Ji1s ydacTKa Lemu.
. [TapannenbHoe, mOCIeI0BATEIbHOE U CMEIIAHHOE COEIMHEHNE ITPOBOJIHHUKOB.
. 3axon OMa ISt MOIHOH LS.
. Uto takoe nomxynpoBoaHuk? [IpuBenure mpumepsl NOIYIPOBOAHUKOB
. Uro npencrasiseT codoif MarHuTHOE 1oJie?
. Cuna Amnepa u Jlopenna. Kak onpenenuts ux HanpasieHue?
. B ueM 3akitouaercs siBJI€HUE 3JIEKTPOMATHUTHON MHAYKIIHH?
. UTo Ha3bIBalOT CAaMOMHAYKIMEH?
. Kakoe nBmkeHne Ha3pIBalOT KOJIeOATEIbHBIM?
. Kakue xonebanust Ha3pIBalOT CBOOOTHBIMH, BRIHYKJAECHHBIMU U TAPMOHUYECKUMU ?

. IloHsTHE aMIIIUTY b1, IEpHOAA U (a3bl KoJeOaHUH.
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39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Uro takoe pe3oHaHc?

[ToHATHE TEPEMEHHOT0 TOKA.

UTo Ha3BIBAIOT AJIEKTPOMATHUTHBIMU KOJIEOAHUSMHU.

Omnpenenenre BoiaHbl. Kakue ObIBatOT BOJIHBI?

ITonsTue ceera.

3aKOHBI OTPAKEHUS, TPEITOMIICHUS.

Uro takoe muH3a? Kakue BUIbI JMH3 CYIIECTBYIOT?

Uro Ha3bIBAIOT qUCIIEpcUeii, HHTepdepeHIuei u qudpaxiuei ceera?
SABnenue horordhdexTa.

CtpoeHnue aToma.

[Tepserit moctynar bopa.

Bropoii noctynat bopa.

Yro Takoe paaInoaKTUBHOCTH?

Onsitel Pesepdopra.

Anbda, 6eTa, raMmma-pa0aKTUBHOCTD

Omnpenenenne YHEPrUU CBA3H.

Kakumu cunamu ynep>XKuBaroTCs MPOTOHBI U HEUTPOHBI B siApe aToma?

4.4. OueHo4HbIe CpeACTBA /51 NPOBeAEeHUs MPOMEKYTOYHOM aTTecTauuu

Bonpocs! pust nuddepeHunpoBaHHOrO 3a4eTa

1. Mexannueckoe aBmxenue. Cucrema orcuera. MartepuanbHas Touka. Tpaektopus. IlyTs.
[Tepemenienue. OTHOCUTENBHOCTD IBUKEHUS.

2. [IpsamonuHeliHOe paBHOMEPHOE nBIKeHHEe. CKOPOCTb.

3. HepaBHomepHoe nBukeHune. CpemaHsis CKOpocTb. MTHOBEHHAs CKOPOCTb.

4. Yckopenue. PaBHOYCKOpEHHOE MIPSMOJIMHEHHOE IBUKEHUE.

5. Ilepemertienne u NpoiIE€HHBIN MTyTh PU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBHKEHUH.

6. CBoboaHOE MaieHue.

7. JIBM>KEHUE IO OKPYKHOCTH C TIOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO.

8. Ilepserii 3akoH HeroToHA. MIHEpIIMaNbHBIE CHCTEMBI OTCUETA.

9. BzaumopeiicTBue Tel. Y CKOpEeHHUe Tel P B3auMoieiicTBun. Macca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

Cuna. Bropoii 3akon HetoTona. Tperuii 3axkon HproToHa.

Cunel B ipupojie. CHilbl yIpyrocTH.

Cunbl TpeHus.

Cuina BCEMUPHOT O TATOTEHUS.

Cuna tsoxectu. Bec tena. HeBecomocTs.

HNmnynbc Tena. 3aKoH COXpaHEHUs UMITYJIbCa.

Nmnynec cuibl. PeakTHBHOE IBUKEHUE.

Mexanuueckas pabora.

Momnocts. KIT/I.

Oueprus. [loreHunanbHas sHEprus.

Kunernueckas sneprus.

3aKOH COXPaHEHUS MEXaHU4YECKOU SHEPIuHu.

OcHoBuble nTosioxkeHuss MKT. Macca u pazmepbl MOJIEKYJI.
Nneanpubiii ra3. Jasnenue raza. OcHoBnoe ypaBuenue MKT rasza.
Temneparypa u ee usMepenue. ['a30Bbie 3aKOHBI.

AOGcomoTHas TemrepaTypa. Y paBHEHHE COCTOSHUS U/€abHOrO Trasa.
BryTpeHHss sHEprus naeanbHoro rasa. [lepBsliil 3aKkoH TEpMOAMHAMUKH.
[TpuMeHeHue epBOro 3aK0Ha K pa3JIMYHbIM MpolreccaM. AnradaTHbIN porecc
[Tpunuun aeiictBus Termnooit Mammubl. KIIJ[ TennoBoro asuraresns.
Hcnapenue u konaeHcanus. HacblleHHBI Tap U €ro CBOMCTBA.
AOGCONIIOTHAS U OTHOCHUTEIIbHAS BIAYKHOCTh BO3YyXa.
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10
11
12
13
14
15

Bonpocsl pi1st 3k3aMeHa

. DIEKTPUYECKUHN 3aps]l U €ro CBOMCTBA. 3aKOH COXPAHEHUS 3apsja.

. 3akoH Kyiona.

. DIEeKTpUYECKOE I10JIE.

. HanpsixeHHOCTB 351eKkTpruyeckoro noss. [IpuHuun cynepno3uuuu moJien.

. PaboTa cui 31eKTpocTaTHueCcKOoro moJis.

. ITorennnan. Pa3HocTh MOTEHIINAIOB. DKBUIIOTEHIIMAIBHBIE TIOBEPXHOCTH.

. CBs13p MEXy HANPSPKEHHOCTBIO U PA3HOCTBIO MOTEHIUAIOB 3JIEKTPUYECKOTO MOJS.
. JlndnekTpuku B anekTpudeckoM nosne. [lonspusanns qusneKTpUKoB.

. IIpOBOJHUKHM B 3JIEKTPUYECKOM ITOJIE.

. Kongencatopsl. CoennHeHHE KOHIEHCATOPOB B OaTapero.

. DHeprusi 3apsHKEHHOT0 KOHIEHCATOpa. DHEPIHs JIEKTPUIECKOTO MO,

. YcioBusl, HEOOXOAMUMBIE JIJIs1 BOSHUKHOBEHUSI U TTOIEPKAHUS K TPUIESCKOT O TOKa.

. Cuya Toka ¥ INIOTHOCTH TOKA.

. 3akoHa Oma 1J1g y4acTKa IeMu.

. 3aBHCHMOCTH 3JIEKTPUYECKOIO COMPOTHBJICHHUS OT Marepuana, MIMHBI U IJIOUaJH

MONCpeYHOro CEYCHUA MMPOBOAHUKA.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.

3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIIEHUS IIPOBOIHUKOB OT TEMIIEPATYPBhI.
DneKkTpoABUKYLIasl CUIa HCTOYHUKA TOKA. 3aKoH OMa Ui IMOJTHOW LIETH.
CoenuHenne NpoOBOIHUKOB.

CoenrHeHne UCTOYHUKOB 3JIEKTPUYECKON dHEpruu B Oarapero.

3axoH J[>oyns — Jlenna. PaboTa u MOLTHOCTb 3EKTPUUYECKOrO TOKA.
TennoBoe neiicTBue TOKa.

CoOcTBeHHas IPOBOIUMOCTH MOTYIPOBOJIHUKOB.
[TonmynpoBoiHUKOBBIE TPUOOPHI.

MaruutHoe noJie. BekTop HHAYKIMN MarHUTHOTO MOJSL.

JleiicTBME MarHUTHOTO MOJIS1 HA IIPSIMOJIMHEWHBIN TPOBOJIHUK C TOKOM. 3aKOH AMIepa.
B3anMopneiicTBre TOKOB.

MarHuTHBIA MOTOK.

Pabota no nepeMenieHo NPOBOJHUKA C TOKOM B MAarHUTHOM II0JIE.
JlelicTBue MarHMTHOTO MMOJISt Ha ABMXKYyIMiica 3apsaa. Cuna Jlopenna.
Omnpenenenue yaenbHOTo 3apsiia.

YckopuTenu 3apsKeHHBIX YACTHII.

DneKTpOMarHuTHas MHAYKLHS.

Buxpesoe 351eKTprueckoe noiie.

CaMonHayKIuS.

OHeprusi MarHUTHOTO MOJISL.

KonebaTenpHoe nBUXKEHME.

I'apmonnyeckue xoyebaHusl.

CB0OOAHBIE MEXaHUYECKUE KOJICOAHMSL.

JluneliHple MeXaHUYECKHE KOIe0aTEeIbHbIE CUCTEMBI.

[IpeBpalenne sHEPruy Npu KoaedaTeaIbHOM JBUKEHUH.

CBOOOIHBIE 3aTYXaIOIIUE MEXaHNYECKHE KOJIeOaHusl.

BoiHyX/1€HHbIE MEXaHUYECKHE KoJeOaHu .

[Tonepeunble U NPO0JIbHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBI.
VYpaBHEHUE MIOCKOI Oeryiieil BOJIHbI.

WnTepdepeHiyst BOH.

[Tonstue o qudpaxkK BOJH.

3BYKOBBI€ BOJIHBI.

VYbTpa3ByK U €ro NpuMEHEHUE.

CBobOoaHbBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHUS.

[IpeBparienue sHEpPrun B K0J1eOATEILHOM KOHTYPE.

3aryxarouue 3JeKTPOMarHUTHbIE KOJIEOaHMUSL.
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52. I'eHepaTop HE3aTyXAIOUIMX IEKTPOMArHUTHBIX KOJEOAHUIA.

53. BeIHY)KI€HHBIE 3JIEKTPUYECKHE KOJIeOaHUsI.

54. IlepeMeHHBIH TOK.

55. T'enepatop mnepemeHHOro TOKa. EMKOCTHO€ ¥ WHIYKTHBHOE CONPOTHBIICHHS
MIEPEMEHHOT 0 TOKa.

56. 3akoH OMa 1Sl 371eKTPUYECKON e MEePEMEHHOI0 TOKa.

57. PaboTa 1 MOIIHOCTh MMEPEMEHHOTO TOKA.

58. I'enepaTopsl TOKa.

59. TpanchopmaTopsl.

60. Toku BBICOKOM YacCTOTHI.

61. [Tonyuenue, nepeaaya u pacnpezeieHue 3JIeKTPOIHEePruu.

62. CKopoCTh pacnpoCTpaHEHHsI CBETA.

63. 3aKoHBI OTpaskeHUs U npejoMieHus cera. [lomHoe oTpaxeHue.

64 .JIuH3bI.

65.1'1a3 kaKk onTUYecKas CHCTeMa.

66.0nTuyeckue mpuOopBHI.

67.1utepdepenius cBera. KorepeHTHOCTb CBETOBBIX JIyYEeH.

68.MuTepdepeHnnsi B TOHKUX IUICHKAX.

69.Vcnonb3oBanue nHTEpHEPEHIINN B HAYKE U TEXHUKE.

70. dudpakus cBeTa.

71.Iudpaxius Ha mieny B HapauleabHbIX JIydax.

72. IndpaknuonHas pemeTka.

73.IlonsTHe 0 ronorpaguu.

74 lucniepcus cBera. Bunbl ciekTpos.

75.CnexTpbl ucnyckanus. CoeKkTpbl HOTJIOLICHHUS.

76.YabTpaduoneroBoe U HHPPAKPaCHOE U3ITyUEHUS.

77.PentrenoBckue ay4u. MIx nmpupojaa u cBOMCTBA.

78.KBanrtoBas runoresa [Inanka. ®oToHBI.

79.Buemnuii porosnexkrpuueckuii 3¢ dext. Bayrpennuit porodddekT.

80.Tumsl hoTOITEMEHTOB.

81.Pa3BuTHe B3rIs10B HA CTPOCHUE BEIIECTRA.

82. 3aKkOHOMEpPHOCTH B aTOMHBIX CIIEKTpaxX BOJOPO/IA.

83. SlnepHas Mmoaenp aToma.

84. Omertel D. Pezepdopna.

85. Monaens aToma Bogopoza mo bopy.

86. EcrecTBeHHast paAlOAaKTUBHOCTb.

87. 3aK0H paJM0aKTUBHOIO pacnaja.

88. CriocoObl HaOIOICHHS M PETUCTPALIMH 3aPsDKCHHBIX YaCTHII.

89. Dddext BaBnnora — Uepenkosa.

90. CtpoeHne aTOMHOTO sizpa.

91. ledpexT Macchl, SHEPTUA CBSA3U M YCTOHUYNBOCTD aTOMHBIX SJEP.

92. SlnepHbIC peaKium.

93. UckyccTBeHHas paJuOaKTUBHOCTb.

94. Jlenenue Tsoxensix saep. Llennas saepHas peakuus. YipasisieMas LelHas PeaKimsl.

95. Snepuslit peakTop. [lonydyeHne painoakTUBHBIX U30TOIOB U UX IPUMEHEHHUE.

96. buonoruueckoe AecTBUE PaIMOAKTUBHBIX U3TYYEHHH. DIeMeHTapHble YaCTULIBI.

97. Hama 3Be3nHas cuctema — ["anaktuka. J{pyrue ranaktuku. beckoneunocts BeeneHHoil.

98. IloHsTHE O KOCMOJIOTHH.

99. Pacumpsirorasicst Beenennast.

100. Mogensb ropstueit Beenennoii.

101. Ctpoenue u nmpoucxoxaeHue ['amakTuk.

102. TepmosiiepHbIil CUHTE3.

103. ITpoGnema TepMOsIEpHOM SHEPTreTUKH.
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104. DHeprus ConHIla ¥ 3Be3]1. DBOJIIOIMS 3BE3]I.
105. IMpoucxoxaenre COJHEYHON CHCTEMBI.

~NO OB WN

Hepeqeﬂb TEM HHIAUMBUAYAJIBHBIX IIPOCKTOB

. BnusiHue 3eMIieTpsceHnid Ha reo/Ie3nuecKre CeTH: aHaJIu3 U ITPOTHO3UPOBAHHE.

. I'eone3nyeckre acreKThl MPOSKTUPOBAHUS MOCTOB M 3/IaHHIA.

. Onpenenenne ycKOpeHHUs: CBOOOTHOTO MaJICHHSI C MOMOLIBIO IPOCTOr0 MasTHUKA.

. @u3nyecKne acreKThl MOCTPOCHHS KapPT BBICOT: METOIBI M TEXHOJOTHH.

. Onpenenenue KOOPAUHAT C MOMOIIBIO0 MeTo/1a (ha30BbIX U3MEPEHHIA.

. MarHuTHbI€ TIOJIS ¥ KX B3aMMOJICHCTBHE C DJIEKTPHUECKUMU TOKaMHU.

. AHanM3 BpEMEHHBIX U3MEHEHUN YPOBHS MOPSI C HCIOJIb30BAaHUEM I'€01€3UUECKUX JaHHBIX .

8. MCTOJII)I OIIPCACIICHUA KOOPpAWHAT Ha 0OJIBIINX PACCTOAHUAX: PAOUOJIOKAIUA U OPYruc

IIOAXOAbI.

9. I/IBYLIGHI/IC BIUSTHUS MarHUTHOTO ITOJIA 3eMIN Ha reoac3nviIeCKuc N3MCpPCHHU .

10.
11.
12.
13.
14.
15.
16.
17.

(GNSS).

18.
19.
20.
21.

II0AXObI.

22.
23.
24,
25.
26.
27.
28.
29.
30.

N3y4deHune 351eKTpOMarHUTHBIX BOJIH U UX IPUMEHEHHUS.

[IpumeHeHne MeTo0B UHTEPPEPOMETPUH B I'€0IE€3UH . IPUHLIUIIBI U TPUMEPBHI.

CpaBHEHME TPAIULIUOHHBIX U COBPEMEHHBIX METO 0B U3MEPEHUS PACCTOSHUM.

N3yuyeHune 3aKOHOB TEPMOJIMHAMUKHU Y€pe3 MPAKTUUECKUE IKCIIEPUMEHTHI.

OuzuvecKkre MPUHLIUIBI pA0OTHI TEOJOTUTOB H HUBEIUPOB.

Co3manue mpocToro reHepaTopa U U3yueHue ero padboThl.

Hcnonp3oBaHue CIYTHUKOBBIX IaHHBIX JJI1 MOHUTOPUHTA U3MEHEHUN JaHamadTa.
@dusnueckue OCHOBbI PAa0OTHI TIJ00AJILHBIX HAaBUTALMOHHBIX CITyTHUKOBBIX CHCTEM

[IpumeHenue poTorpaMMeTpru AT CO3AaHUS TU(POBBIX MOJIETICH MECTHOCTH

I'eonesust B yCIOBUAX CIIOXKHOTO peibeda: mpoOJieMbl U pelIeHus.

OmnpeneseHue MIOTHOCTH Pa3InYHbIX MATEPHATIOB C ITOMOIIbI0 APXUMEOBOM CHIIBI.
MeTtosl onpeeneHnus BBICOTHI HAJ YPOBHEM MOpS: 0apOMETpPHUYECKHE U Te0JIe3UUECKUe

W3ydenne npuHIUIIOB pabOThI ONTHYECKUX TPHUOOPOB.

Hcnonb3oBaHue HHEPIHAIbHBIX HABUTAIMOHHBIX CUCTEM B T'€0/I€3HH.

®dusuka paJuoBOIH U UX IPUMEHEHHUE B T'€OE3U M.

Ananu3 omMOO0K B re01e3MUECKUX U3MEPEHMSIX | HCTOUHUKH U METO/bl KOPPEKLIUU
BnusHue Temnepatypsl Ha U3MEPEHUS AJIUHBI U YIJIOB.

MogenupoBanue aedopmariiii 3eMHON KOpbI: (U3UYEeCKHe OCHOBBI U MPUIIOKECHHUS.
IIpumeHeHune 1a3epHOro CKAaHUPOBAHUS B T€0/1€3UU : IPUHLIUIIBI M TEXHOJIOTHH.
Hcnons3oBanue GPS ains onpeneneHust KOOpAUHAT U BBICOT.

N3mepeHnue rpaBUTallMOHHOIO TOJIST 3EMJIM: METO/IbI U TEXHOJIOTHH.
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Hpnaoxenue 1

JIner nepuoanyecKuX NMPoOBepoK padouei MporpaMmmMsl
U MHQOpPMaLMs 0 BHECEHHbIX M3MEHEHMSIX

IMorpebHOCTH
JlomkHOCTHOE JHMIIO, B KOPPEKTUPOBKE
MIPOBO/IMBLIEE Jlara yKa3aHHEM HNudopmartus o BHECEHHBIX
nposepky: ®.1.0., COOTBETCTBYIOILIUX HA3MEHEHUAX
JIOJDKHOCTB pasnenoB paboueit
IIPOTrPaMMBI
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