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CoznepxaHue MPOrpaMMbl Peaqn3yeTcss B INPOLECCE OCBOEHHS CTYAEHTAaMH OCHOBHOM MpPOrPaMMBbI
cpenHero mnpodeccHoHanbHOrO 00pa3oBaHMSA C IOIY4YEHHEM CpeJHero oomero oOpa3oBaHHMS,
paspaboranHoii B cootBeTcTBHH ¢ TpeboBanmsiMu PI'OC COO, a takxe ¢ yuétom tpedoBanuii ®PI'OC
CII0 09.02.06 CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE

PabGouass mporpamma yueOHoro mpeamera «@usuka» AN CHENMAIBHOCTEH  CpexHEro
npoecCHOHAIBHOIO 00pa30oBaHus pa3paboTaHa B COOTBETCTBUM C TPEOOBAHUSIMHU  CIETYIOIINX
JIOKyMEHTOB:

o denepanbHbiid 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparmm»
(c mocIIeAYIOUIMA H3MEHEHUSIMH);

e TIlpukaz Munnpocsenmenus Poccum ot 24.08.2022 Ne762 «O6 yrBepxkaenun Ilopsaxa
OpraHW3allid ¥ OCYIIECTBICHHUS O0Opa30BaTENbHOH NEATENFHOCTH IO 00pa30BaTEIbHBIM
mporpaMmaM  cpemHero  npodecCHOHaIBHOrO — oOpaszoBanusi» (B pen.  Ilpukasa
Munnpocseruenust PO or 20.12.2022 N 1152);

e [lpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit denepamun ot 17.05.2012 Ne 413
«O06 yTBepkIeHNH (herepatbHOr0 rOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTAHAAPTA CPEIHETO
obiero obpazoBaHus» (B pea. mprkasza ot 27.12.2023 N 1028);

e [lpuka3 MunucTepcTBa 0oOpa3oBanusi U Hayku Poccuiickoit @enepammu ot 10.07.2023 Ne519
«O06 yTBepkaeHNH (eaepaTbHOr0 TOCYAapCTBEHHOI'O 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO
npodeccroHanbHOoro obpazoBaHus 1o crenuanbHocTH 09.02.06 CereBoe W CHCTEMHOE
aJIMIHHCTPHPOBAHHE

e TlIpuka3 Munnpocsenienus Poccun ot 18.05.2023 Ne 371 «O6 yrBepxaeHun denepanbHoit
00pa30BaTeIbHOMN MTPOrpaMMBbI CPETHEro 00IIero 00pa3oBaHuUs;

e TIpuka3 Munnpocsemenus: Poccun ot 21.09.2022 Ne 858 «O6 yrBepkaeHuu QenepanbHOro
HmepedHst y4eOHHKOB, JOMYIIEHHBIX K HCIIOIB30BAHHIO TIPHU PEANH3alHUd  MMEIONINX
TOCYIapCTBEHHYIO ~aKKPEIWTAlMI0 00pa30BaTeNbHBIX IPOrpaMM HAdyaJbHOrO 0O0IIero,
OCHOBHOI'O OOIIEro, CpeaHero oOmero oOpa3oBaHMS OPraHHM3ALMSAMH, OCYIIECTBISIOIIUMU
00pa30BaTeNbHYI0 JEATETbHOCTh M YCTAHOBJIEHHS TPEAETBHOTO CPOKAa MCIIOIb30BAHUS
HCKIIIOYEHHBIX Y4eOHUKOB” (pen. ot 21.02.2024);

e Pacnopsoxkenne Munnpocsemenuss Poccun ot 30.04.2021 r. NeP-98 «O6 yrBepxaeHun
Konnenuuu npenonaBaHus o0meo0pa3oBaTeNbHBIX JUCHHUILINH C yIETOM NMPodecCHOHANbHOH
HAIIPaBJICHHOCTH IIPOrpaMM CpPEeJHEro NnpodeccHOHaNBEHOro 00pa3oBaHUs, pPealn3yeMbIX Ha
6a3e OCHOBHOTO 00I11ero 00pa3oBaHUs»;

e Pacnopspxkernne Munnpocsemenust Poccun ot 25.08.2022 1. Ne P-198 «O06 yTtBepxaeHuun
Meroauk mpenomaBaHHs IO  00mIeoO0pa3oBaTeNbHBIM  (00s3aTETBHBIM)  IHCLHUILIMHAM
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(«Pycckuii s13b1K», «JluTeparypa», «MHOCTpaHHBIN sA3bIK», «Marematukay, «Mctopus» (win
«Poccus B mupe»), «duzndeckas KynpTypa», «OCHOBBI 0€30IaCHOCTH KU3HEAEATSILHOCTI,
«ACTpPOHOMHSA») € y4eTOoM Mpo(ecCHOHANbHOH HANPaBIEHHOCTH IIPOrpaMM CPEIHETO
npo(heCcCHOHABHOIO 00pa30BaHUs, pealH3yeMbIX Ha 0a3ze OCHOBHOro o0mero obpa3zoBaHus,
HpeayCcMaTPUBAIOIIME WHTCHCUBHYIO OOLIC00pa30BaTENbHYIO IOATOTOBKY OOy4aromuxcs c

BKJIIOUEHHEM MPUKIATHBIX MOJyJIEH, COOTBETCTBYIOLIUX npodeccroHaTbHON
HAIpaBJICHHOCTH, B T.4. C YYETOM IPUMEHEHHUS TEXHOJIOTHI TUCTAaHI[HOHHOTO U JJICKTPOHHOTO
0o0ydeHUs»;

e Meroanyeckne PeKOMEHIAMN 10 PeaTn3aliyl CPeJHEro oOmero oOpa3oBaHUs B Ipeesax
OCBOGHHMS 00Pa30BaTENBHON NPOrPaMMBbI CPEAHETO MPOGECCHOHAIBHOr0 00pa3oBaHus Ha Oase
ocHOBHOro obmero oopazosanus (ITncemo Munnpocemenust Poccun ot 01.03.2023 r. Ne05-

592);
e [lpumepHas pabouas mporpamma o0IIe00pa3oBaTEeNbHONH Y4eOHON IHCIIUTUTIHEL }«dDI/BI/IKa»
(6a3oBbrit ypOBeHB)‘ Ui Tpo()eCCHOHANBHBIX  00pa3oBaTENBHBIX  OpraHM3alHi, Commented [02]: ykassipacte Hasparie MporpamMEL, Ha

KOTOPYIO CCBLIIAETECh

npeacTasieHHas B peectpe CIIOLab (spo-lab.ru)d
® JlokanbHble HOpMaTUBHO-TIpaBoBble akTel [ BIIOY «UXTT».


https://spo-lab.ru/soospo/4

COJEPKAHUE

. HOACHUTEJIBHAS 3AIIMCKA

. OBIIIASI XAPAKTEPUCTUKA PABOYEMN
NPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
YUYEBHOTI'O NIPEIMETA

. CTPYKTYPA U COAEP)KAHUE
OBHIEOBPA3OBATEJIBHOI'O YYEBHOTI'O
INPEIMETA

. YCJIOBUs PEAJIM3BALIINA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOT O
INPEIMETA

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUMA OBHIEOBPA3OBATEJIBHOT'O
YUYEBHOT O ITPEIMETA

10

21

24



1. IOSACHUTEJIbHASA 3AIINCKA

ITporpamma y4eOHOro mpeAMeTa OPHUEHTHPOBaHa Ha peaju3auuio QexepaabHOro
KOMIIOHEHTa TOCYAAapCTBEHHOro oOpa3oBarenbHoro cranpapra (manee — ®I'OC) cpennero
obmero obOpa3oBaHus «®Pu3uka Ha 0a30BOM YpOBHE B MpeAeNax OCBOCHHS CTYZEHTaMH
OCHOBHOHM TIPOrpamMMBI CpeaHEro NpOoQecCHOHANTBHOrO O00pa3oBaHHUs C YYETOM HpOoQuis
MOJTy4aeMoro npoeCcCHOHAIBHOr0 00pa3oBaHusL.

®dusnka KaK HayKa 0 Hanbonee OOIIMX 3aKOHAX MPUPOJBI, BEICTYNAs B Ka4eCTBE y4eOHOTO
MpeAMeTa B IIKOJIE, BHOCHT CYIECTBCHHBIH BKJIAJ B CHCTEMY 3HAHHH 00 OKpYXKAaIOIIEM MHUDE.
IxompHBIT Kypc GU3MKH - CHCTEMOOOPa3yIOIIMI ISl eCTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaAMETOB, ITOCKOJIIBKY (bI/BI/I‘-IeCKHe 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U ﬂBHCHHﬁ, N3y4acMbIX
XuMuel, Ouonoruel, ¢usndeckoil reorpadueir u acrpoHomuerd. Mcronb3oBaHue U aKTHBHOE
MpUMCHCHHE (U3UYECKUX 3HAHUHA ONpEACiseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe HHEpPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJIYYECHHUS HOBBIX
MaTepHuajoB ¢ 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue ¢u3uKu BHOCUT OCHOBHOI BKJIaj B
(hopMHUpPOBaHKE €CTECTBCHHO-HAYYHOH KAPTUHBI MUPa 00YYArOIINXCs, B (POPMUPOBAHUE YMEHUI
MPUMEHSATH HAYYHBIH METO]] TO3HAHHMS IIPH BBIOJHEHUU UMH YIeOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (Gu3HKH IUIs1 YpOBHS CpeIHEro o0Iiero oopa3oBaHus MOJIOXKEH PsJ UICH,
KOTOpBIE MOXKHO PACCMATPUBATH KaK MPUHIIUITBI €r0 HOCTPOCHUSL.

Wnes nenoctHOCTH. B cOOTBETCTBHU C HEW Kypce SIBISETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COIEPXKHUT MaTepHal U3 BCEX pa3feNnoB (hM3UKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOH, TaK W
COBPEMEHHOH (pU3UKH.

Wnes renepanmzanuu. B cooTBeTCTBHU ¢ Hell MaTepual Kypca GU3NKH 00beANHEH BOKPYT
¢usmueckux Teopuil. Bemymmm B Kypce sBisercss (OpMUpOBaHHE IPEACTaBICHUI O
CTPYKTYPHBIX YPOBHSAX MaTE€PUH, BELIECTBE U IOJIE.

Wnes rymannTapuzanuy. Peanmsanus uaen npeanoaraeT HCIoJIb30BaHIE TYMaHUTapHOTO
MoTeHIMaTa (PU3NIECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTUS (QU3MKH C Pa3BUTHEM OOIIECTBA,
a TaK¥XK€ ¢ MUPOBO33PECHUYCCKUMHU, HPDABCTBEHHBIMU U 3KOJIOTMYCCKUMU HpO6HCMaMI/I.

Wnes npukiagHoii HampasieHHOCcTH. Kype Gu3miKe npennonaraet 3HakOMCTBO € ITHPOKUM
KPYroM TEXHUYCCKUX U TEXHOJIOTHYCCKUX nppmomeﬂnﬁ N3YYCHHBIX TeOpHﬁ M 3aKOHOB.

Vnes SKONOTM3AaLMK pPealn3yeTcsl MOCPEICTBOM BBEICHHUS JJISMEHTOB COICpIKaHMS,
MOCBSAIIEHHBIX YKOJIOTMYECKUM IIPo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C pPa3BUTHEM
TEXHHUKH ¥ TEXHOJIOTHH, a TAK)Ke 00CYKICHHUS TPOOIEM palliOHATBHOTO IPUPOIOIONIB30BAHUS U
9KOJIOTHYECKOH 6e30MacHOCTH.

CrepxKHEBBIMH 2JIEMEHTaMH Kypca (M3UKH Ha YPOBHE CpEIHEro ooOuiero obpa3oBaHHs
AaBISIFOTCS  pusmueckne Teopun (GopMHpOBaHWE MPEACTABICHHH O CTPYKTYpe IOCTPOCHUS
¢usmyeckoil Teopuu, pond (yHIAMEHTANBHBIX 3aKOHOB W IPUHIMIOB B COBPEMEHHBIX
MIPEACTABICHUSAX O TPHPOAE, TPAHHUIAX NMPUMEHUMOCTH TEOPHH, U1 ONHMCAHMSA €CTECTBEHHO-
HAYYHBIX SBJIICHUAH W IPOIIECCOB).

CHCTEMHO-AEATEIBHOCTHBIN 1TOAX0] B Kypce GU3UKH peau3yeTcsl MPexkae BCero 3a CuéT
OpraHHu3aliHi YKCIEPUMEHTAIBHOMN IEATEIBHOCTH 00YyIatOIIHXCSL.

Jns 6a3oBoro ypoBHS Kypca (PM3UKH - 3TO HCIOJIB30BAHHE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB M JIAOOPATOPHBIX PadOT, KOTOPHIE B Mporpamme o ¢usuke
00beNHEHB! B OOIIMI CIMCOK YYEHHYECKHX NMPAKTUUECKUX padoT. BrlueneHue B yka3aHHOM
nepevyHe JabOpaTOpHBIX padoT, NMPOBOAUMBIX IJIi KOHTPOJS M OLEHKH, OCYIIECTBISETCS



y4acTHHUKaMH 00pa3oBaTeNbHOrO MpOLECcca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHMS M
ocHamieHust KaOuHera ¢usuku. Ilpm >ToM oOecmeunBaeTcss OBNAACHHE OOYYAOIIMMUCS
YMEHUSIMU NPOBOAUTHL KOCBEHHBIC HU3MEPCHUA, HCCICOOBAHUA 3aBUCUMOCTEH (’101«131/1qe<31<1/1x
BCJIMYUH U IOCTAHOBKY OMNBITOB I10 MPOBEPKE NPENTOKEHHBIX I'MIIOTES.

Pemenne pacu€THBIX M Ka4yeCTBEHHBIX 3aJad C 3aJaHHOM (DM3UUECKON MOJENbIO,
HO3BOJISIIOLIEE NPUMEHSITh H3yUEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jena Kypca,
TaK M WHTETPUPYS 3HAHUS M3 PasHBIX pa3fenoB. J[Is KauecTBEHHBIX 3aiad HPHOPHTETOM
SBIIIOTCSL 3aJaHMsl Ha OOBSICHEHHE INPOTEKaHWs (U3MYECKHX SIBICHHH U TIPOLECCOB B
OKpY’KaloIlel >KU3HHU, TpeOylomme BbIOOpa (U3MUECKOH MOAENH JUIS CHUTyalld IIPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsiMu PI'OC COO Kk MaTepHaNbHO- TEXHUYECKOMY
obecrieueHn0 ydeOHOro mporecca 0a3oBBII ypOBeHb Kypca (H3UKH Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHUS OIDKEH M3Y4YaThCsl B YCIOBHAX IPEIMETHOrO KabuHeTa (DU3HKH WM B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa IPeAMETOB eCTeCTBEHHO-HaydHOro nukia. Hammane B
KabuHeTe PU3NKH HeOOXOANMOro J1a00paTOPHOro 000PYAOBAHUS ISl BEITOTHEHHS YKa3aHHEIX B
mporpaMMme 1O (U3MKE YYEHHYECKHX IMPAKTHYECKHX paboT M JEMOHCTPAIMOHHOTO
000pya0BaHMsI 00513aTENBHO.

JleMoHCTparmonHoe  oOopynoBaHne (GOpMHpYeTCs B COOTBETCTBHH C HPHHIMIIOM
MUHHMAaJIbHOM JOCTAaTOYHOCTH U obecrnieunBaeT TMOCTAaHOBKY MEPCUYMCICHHBIX B IIPOrpaMme I1o
(I)I/ISI/IKG KIIFOYEBBIX ZLeMOHCTpaL[I/Iﬁ JUIL UCCJICAOBAHUA HU3y4acMbIX SIBJICHUH U poueccos,
SMITMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlabopaTopHOe 00OpynOBaHHME IJIsi YYEHHUECKHUX NPAKTHUECKUX paboT dopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOOecledyMBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
obyuaromuxcs. TemarHyeckue KOMIUIGKTBHI JIaOOpaTOPHOro O0OOpPYHOBAaHMS JIOJDKHBI OBITh
TIOCTPOEHBI Ha KOMIUIEKCHOM HCHOJIL30BaHHM AaHAJIOTOBBIX M IU(POBEIX MPHOOPOB, a Takxke
KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJIE IU(POBBIX TabopaTopuii.

OCHOBHBIMH LESIMA H3y4deHHs] PU3NKH B 0011eM 00Pa30BAHUH SBIISIFOTCS:

DopMHUpOBaHUE UHTEPECA U CTPEMIICHHUSI O0YJAIONIMXCS K HAYIHOMY U3YUCHHUIO [IPUPOJIB,
Pa3sBUTUEC X UHTCIJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTCﬁ;

Pa3BuTre mpencTaBieHMH O HAYYHOM ~METOAC MO3HAHHS ©  (OPMUPOBAHUE
HCCIIEI0BATENIHCKOr0 OTHOLICHHS K OKPYKAIOIINM SIBICHHSIM,

dopmMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTra HU3YyYCHHS OCHOB CTPOCHUS
Matepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHKEe YMEHHUI OOBSICHATH SIBICHHS C MCIOJIb30BaHHEM (U3NYECKUX 3HAHUH U
Hay4HbIX NOKa3aTCJIbCTB,

dopmupoBaHUe MPEACTABICHUA O PO (U3UKU [UI Pa3BUTHs JPYTUX ECTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JoctikeHne STUX ILeneil o0ecreunBaeTcsi pelleHHeM CIIEAYIOIUX 3a7ady B Ipolecce
H3y4YeHUs Kypca GU3MKK Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

IMpuoGpereHne cUCTEMbl 3HAHUK 00 OOWMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHSX, BKIIOYASI MEXaHHUKY, MOJIEKYIIPHYIO (DH3UKY, 3JEKTPOAUHAMUKY, KBAHTOBYIO (H3UKY
U DJIEMEHTHI aCTPO(U3HKHY;

®dopMHUpOBaHUE yMEHHI PUMEHSTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3MIECKUX
SIBJICHUH B IPUPOJIE U [UTS IPUHATHS IPAKTHYECKHX PEIICHH B TOBCEAHEBHOM KU3HHU;

OcBoeHHE COCOOOB PEIICHHsT Pa3InYHbIX 3324 C SBHO 33JaHHON (pU3MYECKOiT MOJIEIbIO,



3a71a4, MOZIPa3yMEBAIOLINX CAMOCTOSTENIbHOE CO3/[aHNe (PU3HIECKOH MOJIENH, COOTBETCTBYIONIEH
YCIIOBUSIM 3a/]atH;

IlonnManue QuU3MYECKHX OCHOB M MNPUHLUIIOB JNEHCTBUS TEXHHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX IPOLIECCOB, UX BIUSHUA HAa OKPYKAIOLIYIO CPELY;

OBnazieHue METOlaMU CaMOCTOSITENBHOrO IUIAHMPOBAHUSI U HPOBEICHHS (PU3HMIECKHX
SKCIIEPUMEHTOB, aHAIMW3a W MHTEpIpeTalud HHGOPMAIUK, OIpPEAENEHHUsS IOCTOBEPHOCTH
MIOJIY4€HHOTr0 pe3ysbTaTa;

Co3zaHue ycinoBUM U1 pa3sBUTHsS yMEHUH INPOEKTHO-HCCIIENOBATEIbCKOM, TBOPUECKOM
JeATENbHOCTH.



2. OBLIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI

OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O TPEJIMETA

IIporpamma o6meodpazoBaTenbHOr0 yaeOHOro npeaMeTa (nanee — npeamera) «dusuka»
orpaxaer TpeboBanus ®I'OC COO k pe3ynbTataMm OCBOCHHUS 00pa3oBaTEIBHON MPOrpaMMBI 110
npeamery «®wusmkay. [lporpamma sBisSeTCs YacThlI0 OCHOBHOW TPOTPaMMBbl CPEIHETO
npodeccronansHOro obpasoBanus (manee — OIl CIIO) B coorBerctBum ¢ ®I'OC CIIO mo
crenuanbHocTH 09.02.06. CereBoe M CHCTEMHOE aJMHHHCTPHPOBAaHHE, OCBAMBAETCS Ha 0a30BOM
ypoBue. Ha nzyuenue yueOnoro npeamera «dusuka» orsoaurcs 158 yacos.
Kontponb kauecTBa OCBOCHHs mpeaMeTa «®Du3MKa» MPOBOAUTCA B TMPOIECCE TEKYIIETO
KOHTPOJISI X IPOMEKYTOUHON aTTECTAIHN.
Texyuuii KOHTPOJIb MIPOBOAUTCS B Ipenenax ydeOHOTO BpeMEeHHU, OTBEAEHHOT0 Ha MPEIMET, KaK
TpaJUIOHHBIMY, TaK ¥ HHHOBAIIMOHHBEIMH METOJaMH, BKIIIOYasi KOMITBIOTEPHOE TECTUPOBAHUE.
Pe3ynmbTaThl KOHTPOMS YYUTHIBAIOTCS MPH MOABEICHUN MTOTOB 110 mpeaMeTy. IIpomexyTounas
arrecTanusi npoBoiutTcs B (opme anddepeHIMpoBaHHOrO 3adeTa IO HMTOraM H3YYeHUs
TIpeMeTa.
IIpomexxyrounas arrectaius B Buae AudepeHIIMPOBAHHOTO 3a4eTa MO MPEeIMETy IIPOBOJUTCS
3a c4eT BpeMEHH, OTBEJIEHHOTO Ha €r0 OCBOCHHE.

2.1 MecTo yueoHoro mpeameta B cTpyktype OII CIIO:

OOmeoOpa3oBaTenbHbIil  yaeOHBII mpeaMer «®Pu3uka» BXOTUT B COCTaB 00S3aTENBHBIX
npenmeToB obmeobpasoBarensHoro nukia OIl CIIO mo cnenuansHOcTH 09.02.06. CereBoe u
CUCTEMHOE aIMUHUCTPHPOBAHKE, U3yTaCTCSI B IEPBOM M BTOPOM CEMECTPaX.

2.2. Ilenn ocBoeHUS Y4eOHOr0 MpeaMeTa:
Cozep:xaHne nporpamMMsl 001eodpa3zoBaTebHOro yueoHoro npeamera «@usukay HanpasiIeHO
Ha JOCTHKEHUE CIeyIomIell 1emnu:

* (opmupoBanue y 00y4aromuxcst yBepeHHOCTH B ICHHOCTH 00pa30BaHUsI, 3HAUMMOCTH
(u3MUecKuX 3HAHUH ISl COBPEMEHHOTO KBATH()UIIMPOBAHHOTO CIICUAIIICTA TIPH
OCYIIECTBICHUH €ro IpodeccCHOoHaNbHON AESTENbHOCTH;

e (opMHUpPOBaHHE ECTECTBCHHO-HAYYHON T'PaMOTHOCTH;

e OBJIAJICHUE CIIEIH(DUIECKOI CHCTEMON (PU3HMIECKUX ITOHATHIA, TEPMHHOIOTHEH 1
CHMBOJIUKOH;

® OCBOCHHE OCHOBHBIX (PU3MUECKHUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

e OBJIaJICHHE OCHOBHBIMH METOJIaMH HaYYHOT'O TIO3HAHUS [IPUPOLIBI, UCTIONH3yEeMBIMHU B
¢usmke (HaOIrOCHUE, OMIICAaHNE, N3MEPECHUE, BRIIBU)KCHHE THIIOTE3, IPOBEACHHE
JKCIIEPUMEHTA);

° OBJIAICHUEC YMCHUSIMU O6p3.63.TI)IBaTB JaHHBIC DKCIICPUMEHTA, O6'L$[CH5{TI> TOJTYYCHHBIC
PE3yabTaThl, YCTAHABIIMBATH 3aBUCUMOCTU MEXKIY q)I/ISI/I'-ICCKI/IMI/I BCIMYMHAMU B
Ha0JII0/JaeMOM SIBJICHUH, JIeIaTh BBIBOJIBI;

® (opMHUpOBaHHE YMEHHS PeIIaTh GU3MICCKUE 3a/1a41 Pa3HbIX YPOBHEH CIIOKHOCTH;

® Pa3BUTHUC MMO3HABATCIIbHBIX HHTEPECOB, UHTCIIJICKTYAJIbHBIX U TBOPYECKUX CHOCOﬁHOCTeﬁ B
nporiecce NpUoOpeTeHNs 3HAHUH C UCIOIb30BAaHUEM Pa3JIMYHBIX HCTOYHUKOB HH(OpManuu
U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIIOTHH; YMEHUH (hOpMYIUPOBATh U
000CHOBBIBATh COOCTBEHHYIO MO3HIIHIO 0 OTHOLICHHUIO K (hr3nueckoil nHdopmanu,
HOJIy4aeMOH N3 pa3HbIX HCTOYHUKOB,;

® BOCHHTAHHE YYBCTBA TOPJOCTH 32 POCCHHCKYIO (PH3HUUECKYIO HAYKY.



2.3. IlnanupyemMble pe3yJbTaThl 0CBOECHHUs Y4eOHOTO NPEIMETA B COOTBETCTBUH C
®I'OC CIIO u na ocaose PI'OC COO

B pamkax mporpammbl y4eOHoro mpeamera «®PH3HKay 00yYarOIIMMKCS OCBaHBAIOTCS
JIMYHOCTHBIE, METANPEMCTHBIC M MPEJMETHbIC PE3yJbTaThl B COOTBETCTBHU C TPEOOBaHUAMHU
cpenuero obmero obpasoBanusi: smuHocTHRle (JIP), Meranpenmernbie (MP),
npeavetnsle (IIP): OOpa3oBaTenbHBIE pE3yabTATHl ONPENENCHBl B MNPHUMEPHBIX pabodmx

Proc

nporpammax, PI'OC COO.

Commented [FO3]: TaGiuuy 3anonnsem, Henonb3ys
DOII!!!

Kon | Mnannpyewmsiit pesynsTat
JIMYHOCTHBIE PE3yJIbTATHI
JIP1
JINYHOCTHBIE PE3YIbTATHI IPAXKIAHCKOTO BOCIIUTAHHS:
JIP1.1 N
¢(hOpPMHUPOBAHHOCTh TPAXIAHCKON TMO3UIMH O0YYAIOLIErocs KaK aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHHCKOro 00IIecTBa

JIP1.2 NPUHATHE TPAJUIMOHHBIX OOIEYETIOBEUECKHX TyMaHUCTUYECKHX H
JIEMOKPAaTHUECKHUX [ICHHOCTEH;

JIP1.3 TOTOBHOCTh ~ BECTH  COBMECTHYIO  JICATENBHOCTH B  HHTEpecax
rpaxaaHckoro oOmiecTBa, y4YacTBOBaTb B  CAMOYIPAaBJICHUU B
00pa3oBaTeIbHON OpraHU3alui;

JIP1.4 yYMEHHE B3aMMOJEHCTBOBaTb C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIMAMH U Ha3HAYCHHUEM;

JIP1.5 TOTOBHOCTbH K TYMaHUTApHON U BOJIOHTEPCKOM JeSITeNbHOCTH;

JIP 2

JIMYHOCTHBIE PE3YJIbTATHI MATPHOTHIECKOTO BOCITUTAHHS

JIP2.1 c(OpPMHUPOBAHHOCTH POCCUICKOM I'PaXk1aHCKOH HICHTHYHOCTH, HATPUOTH3MA;

JIP2.2 LEHHOCTHOE OTHOILEHHE K rocyJ1apCTBEHHBIM CUMBOJIaM,
JIOCTHKEHUSIM POCCHHCKHX YYEHBIX B 00JacTH (DU3UKH U TEXHUKE;

JIP 3

JINYHOCTHBIC PE3YJIbTATHI JyXOBHO-HPABCTBEHHOTO BOCIIUTAHHS

JIP 3.1 ¢(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MOBECHHUS;

JIP3.2 CIIOCOOHOCTb ~ OLIGHUBATh CHUTYalMI0O U IPUHUMATh OCO3HAHHbBIE
peLIeHYsI, OpPUSHTHPYSICh Ha MOpPaJbHO-HPaBCTBEHHBIE
HOPMBI U ICHHOCTH,

B TOM YHCIIC B ICITEIBHOCTH YIEHOTO;

JIP3.3 0CO3HAHME JIMYHOTO BKJIa/Ia B IIOCTPOCHHE YCTOWYMBOTO OyIyLIero;

JIP 4 JIMYHOCTHBIE PE3YIbTATHI ICTETHUECKOI0 BOCIUTAHUS

JIP 4.1 JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY Hay4YHOI'O TBOPYECTBA,
npucyuiero (pU3N4YecKoi HayKe;

JP 5 JIMYHOCTHBIE PE3yIbTATHI TPYAOBOI'O BOCIIUTAHUS:

JIP 5.1 HHTEpeC K pa3indHbIM cdepaM MmpodecCHOHANbHOR NESTEIbHOCTH, B
TOM YHUCJIC CBS3aHHBIM C (PU3MKON W TEXHUKOW, yMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOp Oyaymied 1npodeccum U peanu30BHIBATH
COOCTBEHHBIC KHU3HCHHBIC [LTaHbI;

JIP 5.2 TOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHHIO B 00JIACTH

(I3MKN Ha IPOTSHKEHUH BCEH JKH3HU




JIP 6

JAYHOCTHBIC PE3YJIbTAaThl JKOJOTHMYCCKOI0 BOCIIUTAHUS .

JIP 6.1 c¢(hOpMHPOBAHHOCTH 9KOJIOTHUECKOM KYJIBTYPBI, OCO3HAHUE
rJ100aJILHOT0 XapaKTepa HKOJOTHYECKUX MPOOIIeM;
JIP 6.2 IUTAHUPOBAHUE U OCYLIECTBJICHUE JEHCTBUH B OKpY’Kalolled cpeie Ha
OCHOBE 3HaHHJ IIeJIel YCTOHYNBOTO Pa3BUTHS YEIOBEUECCTRA;
JIP 6.3 Pacmmpenue omnbiTa e TEIbHOCTH 3KOIOTMUECKON HAlpaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUI 1O (PU3UKE;
HP7 JIMYHOCTHBIC PE3YyJIbTaThl LHEHHOCTH HAYYHOI'O ITO3HAHMS:
JIP 7.1 c(OPMHUPOBAHHOCTH MHPOBO33PCHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pasBUTUs QU3NYECKOIT HAYKH;
JqP 7.2 OCO3HAHUE IIEHHOCTH HAy4YHOH JeATeIbHOCTH, TOTOBHOCTH B IIpolecce
U3ydeHUs (HU3MKH OCYLIECTBIATH HPOCKTHYI) W HCCIEHOBATEIBCKYIO
IeSTeIbHOCTh HHIMBUIYAIBHO U B TPYIIIE.
MeranpeaMeTHbIe Pe3yJIbTaThl
IIYyn .
OBnaieHHe YHUBEPCATbHBIMU YY€OHBIMH ITO3HABATEILHBIMU JICHCTBUSMMU:
IIYynl o
0a30BbI€ JIOTHUECKUE EHCTBUSA
MYynl.1 CaMOCTOSITENBHO (hOPMYJIHPOBATh M AaKTYaJM3UPOBATh MHPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
Myyn 1.2 OIIPENeNATh LU NEeATeIbHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPUH HUX
JOCTHKEHHS,
Myyn 1.3 BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUHUS] B PACCMATPUBACMBIX
(U3HUCCKUX SBICHUAX;
MYyn 1.4 pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaM3a MMEIOIINXCS
MaTepUalIbHBIX U HEMaTePUAIILHBIX PECYPCOB;
yyn 1.5 BHOCUTH KOPPEKTHBBI B JICSATEIFHOCTh, OILCHUBATH COOTBETCTBHE
Pe3yNbTaToB LESIM, OLCHUBATH PHCKH ITOCIIEACTBHI ICSATEIEHOCTH;
[IYyn 1.6 KOOpIMHUPOBATh M BBINONHATH pabOTy B YCIOBHSX pPEaIbHOTro,
BUPTYaJIbHOI'O U KOMOMHHPOBAHHOT'O B3aUMOCHCTBHS;
Yyn 1.7 pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TP PEIICHUH JKU3HEHHBIX ITPOOIeM.
MYyn 2 0a30BbIC UCCIIEI0BATENLCKHE ICHCTBHS:
IVyn2.1. BIaJeTh HAyYHOW TEPMHHOJOTHEH, KIIOYCBBIMU TMOHATHSIMH U
MeToAaMu (U3NIECKON HAYKH;
MYyn 2.2 BJIaJeTh HAaBBIKAMH  y4EOHO-HCCIEIOBATENLCKONH M IPOSKTHOU

JCATCIBHOCTH B obaacTu q)HSI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIbHOMY IIOMCKY METOHOB pPEIICHUA 3aaa4d CI)I/ISI/I‘ICCKOI‘O

COACPIKAHUA, IPUMEHCHUIO PA3JINIHBIX METOAOB IO3HAHUA




IYyn2.3

OCYIIECTBIIATh PA3INYHbIE BUABI IEITEIBHOCTH MO MOTYYEHHIO HOBOI'O
3HAHUs, €ro HHTEPIPETalny, IPeoOpPa3OBAHUIO0 U IPUMEHEHUIO B
Pa3HYHBIX YYEOHBIX CHTYAlHUsX, B TOM YUCIIE IPH CO3AaHUH YIEOHBIX
MIPOCKTOB B 00IaCTH (BHU3UKH;

IYyn2.3

BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyalu3UpOBaTh 3a/a4y,
BBIIBUT'aTh TUIOTE3y €€ pelleHHs, HaXOAUTb AapryMeHTbl [Uls
JIOKa3aTeNbCTBa CBOMX YTBEPXKICHUHM, 3aiaBaTb IapaMeIpbl U
KPUTEPUHU PELICHUS;

MYyn 2.3

AHATIM3UPOBATh NOJYUYEHHBIE B XOAC€ PCEUICHUA 3aJadyu PE3YIIbTATHI,
KPUTUYECCKH OLICHUBAThH nux JOCTOBEPHOCTD, IIPOrHO3UPOBATH
HU3MCHCHHUE B HOBBIX YCJIOBUAX,

IYyn2.3

CTaBUTb U (bOpMyJ'II/IpOBaTL COOCTBEHHBIE 3aga4yu B O6pa30BaTeJ'ILHOﬁ
ACATCIIBHOCTH, B TOM YUCJIC IPU U3YUCHUU (1)I/I3I/IKI/I;

IYyn2.3

JIaBaTh OLIEHKY HOBBIM CUTYallUsiM, OLIEHUBATh IIPHOOPETEHHBIN OIBIT;

Vyn 2.

YMETH NEPEHOCUTDH 3HaHMUA 110 (1)I/I3I/IK6 B IPAKTUYECKYIO
00j1acTh JKUBHCACATCIIPHOCTH

IYyn2.3

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX NPEAMETHBIX 06HaCTeﬁ;
BBIZIBUT'aTb HOBBIC UJICH, ITPEAJIaraTb OPUTrHHAJIIBHBIC TOAXOAbI U
peuI€Hus; CTaBUTh HpO6J’IeMLI 1 3aa4u, J0ITyCKaroue
AJIbTEPHATUBHBIC PEIICHU .

MYyn 3

pabota ¢ unpopmanueii:

MYyn 3.1

BJI4JIETh HABBIKAMH TTOIYYeHHUs] HHOOpMAIHK (U3HIECKOTO CONCPIKAHHS 13
HCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh TIOUCK, aHAIH3,
CUCTEMATHU3AWIO U UTHTEPIIPETALTUIO an)opMam/m Pa3IMIHbIX BUAOB U
(hopM mpencraBieHus;

MP 1.3.3

OHEHUBATb JOCTOBEPHOCTDb I/IH(l)OpMaHI/II/I;

MP 1.3.4

HMCIIOJIB30BaTh CpEACTBA I/IH(I)OpMaL[I/IOHH])IX U KOMMYHUKallMOHHBIX
TEXHOJIOTMH B pELUICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHM3allMOHHBIX 3a/lad ¢ COONIOZCHHEM TPeOOBAHUH 3PrOHOMUKH,
TEXHUKU O€30I1aCHOCTH, TUTUEHBI, PECypcocOepekeHts, IPaBOBbIX U
9TUYECKUX HOPM, HOPM HH(POPMAI[MOHHOH 0€301acCHOCTH;

MP 1.3.2

CO371aBaTh TEKCThI (PU3NYECKOTr0 COAEPKAHUS B Pa3INUHBIX (opmarax
¢ y4éTOM Ha3Ha4YeHHs MH(OPMAINHU U LEIEBOH ayANTOPHH, BRIOUpas
ONITHUMAIIBHYIO (hOPMY IIPEACTABICHUS U BU3YaTH3ALHH.

KYyn

KoMMyHHKaTHBHEBIE YHUBEpCAbHBIE yIeOHbIC NeiicTBUS

KVYynl

ol0uIeHne:

KVyal.1

OCYILECTBIISATH OOIICHNE HA YPOKaxX (PU3UKH M BO BHE-YPOUHOH JESITEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(DIMKTHBIX CUTYallMi U CMSTr4aTh KOH(JIUKTHI,
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOUKY 3pEHHsI C UCIIOIb30BaHUEM
SI3BIKOBBIX CPE/ICTB;

KYyn2

COBMECTHaA OCATCIBHOCTD.

KYyn2.1

IIOHMUMATh U UCIIOJIB30BAaTh NMPEUMYILIECTBA KOMaHHHOﬁ u
I/IH,ZLI/IBl/IllyaHbHOﬁ pa60Tbl; BI)IGI/IpaT]) TEMATUKY U METOAbl COBMECTHBIX
Z[efICTBHi/'I C y‘IéTOM 06II_II/IX UHTEPECOB, U BO3MOXKHOCTEH KaX0ro 4JcHa




KOJIJICKTHUBA,

KYyn2.2 MPUHUMATH IIEJTA COBMECTHOM IEATEIBHOCTH, OPraHN30BBIBATH U
KOOPIHHUPOBATH ACHCTBHSA M0 €€ JOCTHIKEHHIO: COCTABISITh ILIAH
JIeficTBUH, pacrpeaessaTh POy ¢ y4ETOM MHEHUN Y4aCTHUKOB,
00CYKAaTh Pe3yIbTaTHl COBMECTHOH PadOTHI;

KYyn2.3 OLICHWBATh KaYE€CTBO CBOETO BKIANa M KaXXIOTO YYacTHHKAa KOMAaHJBI B

0O0IIMIA Pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

KYyn2.4 Mpeaiarath HOBBIC MPOCKTHI, OIEHUBATh HJCH C IMO3UIMH HOBU3HBI,

OPUTMHANBHOCTH, IPAaKTUYECKOH 3HAYUMOCTH;
KVYyn2.5 OCYIIECTBIATh IIO3UTHBHOE CTPATErMYECKOS IOBEACHHE B  Pa3IHYHBIX
CHUTYaIISX, IPOSBISATH TBOPUYECTBO H BOOOPAKEHHE, OBITH MHUIIUATHBHBIM.
PVyn N
PerynsTuBHBIE YHUBEpCAIbHbIC y4eOHbBIE 1CHCTBUS

PVynl CaMOOpraHu3aLys:

PYyn 1 CaMOCTOSITEIIBHO OCYIIECTBISATh IO3HABATEIBHYIO JAESATENFHOCTh B
obnacti (U3MKKW U aCTPOHOMHHM, BBISIBJIATH NMPOOJEMBI, CTaBUTh U
(hopMyIHpOBaTH COOCTBEHHBIC 33]a4H;

PYyn 1 CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHHS PAacUYETHBIX M KauyeCTBEHHBIX
3a7a4, TUIAH BBIIOJHEHUS MPAKTHYECKOW PabOThI ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENNIOYTCHU;

PVYyn 1 JIaBaTh OLICHKY HOBBIM CHTYaI[HSIM;

PYyn 1 pacmmpsaTh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPENIIOYTCHUH;

PVYyn 1 JienaTh OCO3HAHHBII BHIOOD, apryMEHTHPOBATh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHE;

PYyn 1 OLICHUBATh IPHOOPETEHHBIH OITBIT;

PVynl crioco0CTBOBaTh  (POPMUPOBAHUIO M TIPOSIBICHHUIO OPYAULUN B
obyacti (pU3HKH, MOCTOSHHO TOBBIMIATH CBOM 0Opa30BaTENbHBIA U
KyJIbTYPHBIH YPOBCHB;

PYyn2 CaMOKOHTPOJIb:

PYyn 2.1 JlaBaTb OLEHKY HOBBIM CHTYyallUsiM, BHOCUTb KOPPEKTHUBHI B
JIeATeNIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB IICIISAM;

PYyn 2.1 BJIaJIETh HAaBBIKAMHU II03HABATENBbHOH pEe(ICKCHH KaK OCO3HAHUS
COBEpLIaeMBIX AEHCTBHII M  MBICIUTENBHBIX MPOLECCOB, HX
Pe3yJIbTaTOB U OCHOBAHU;

PYyn2.1 HCTIONB30BaTh NPUEMBI Pe(IIEKCHU I OLEHKH CHTYAaIlHH, BBIOOpa
BEPHOT'0 peLICHUS;

OLICHMBAaTh PHUCKH M CBOEBPEMEHHO MNPHHUMATh PEIICHUS 110 HX
CHIKEHHIO;

PYyn2.1 MPUHAMATh MOTUBBI H apTYMEHTHI APYTUX IPH aHATH3€ PE3yIbTaTOB
NeATeNbHOCTH;

PVyn2.1 TIPUHATHE ce0S U APYTUX:

PYyn 2.1 MIPUHUMATE ce0sl, TOHUMAas CBOM HEIOCTATKHU U TOCTOMHCTBA;

PYyn2.1 MPUHAMATh MOTHBBl M apryMEHTBHl JPYTMX IIPH aHAaIW3e pe3yabTaToB

JIEATEIIbHOCTH,

PYyn2.1

MIPU3HABATh CBOE TIPABO H IPABO IPYTHX HA OLIHOKY.




IIpenmeTHBIE pe3yNbTATHI

I1P1

MOHMMATh PONb (U3UKH B IKOHOMHYECKOH, TEXHOJIOMYECKOH,
9KOJIOTUYECKOH, COLMAIBHOW M JTHYECKOH cdepax AesTelbHOCTH
qeloBeKa, pollb U MECTO (M3MKH B COBPEMEHHOH HAay4dHOH KapTHHE
MHpa, 3HaUCHHUE OIMCATEIBHOH, CHCTeMaTU3HPYIOmIei, 00 bICHUTENFHON
U TpPOrHOCTHYECKOH (yHKIMH (U3HYeCKOH TEOpUH - MEXaHHKH,
MOJICKYIISIPHOH (DU3UKM U TEPMOIMHAMUKH, POIb (U3HMIECKOH TEOpHH B
(bopMHpPOBAaHNH TIPEICTABIEHNIT 0 PU3MIECKOI KapTHHE MUPA;

I1P1.1

pasianyaTh YCIOBHS MPUMEHUMOCTH Mojeseil GU3HIeCKUX Tel U
IIPOLIECCOB (SIBJICHMIT): MHEpIMAIbHAS CHCTEMa OTCUYéTa, abCONIOTHO
TBEPJIOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE JIBIDKECHHE,
cBOOO/IHOE TMajeHue, a0COMIOTHO ympyras nedopManus, aOCONOTHO
yIpyroe u aOCONIOTHO HEyIpyroe CTOJKHOBEHHs, MOJCIM Tasa,
KUIKOCTH W TBEPHOro (KPHCTAUIMYECKOro) Tela, HJCalbHbIH ra3,
TOYCYHBIH 3apsil, OAHOPOIHOE HIEKTPUUECKOE TI0JIC;

I1P1.2

pasnuuaTth  yciuoBHS  (TpaHHLBI, OOJACTH) NPHUMEHHMOCTH
(usndecknx 3aKOHOB, TIOHUMAaTh BceoOImui XapakTep
(GyHIAMEHTAIBHEIX 3aKOHOB W OTPaHWYEHHOCTh  HCIIOJIb30BAHMS
JaCTHBIX 3aKOHOB,;

I1P1.3

AQHAM3UPOBAaTh M OOBACHATH MEXaHHYECKHE MpPOLECCHl H
SIBJIGHUSI, WCIIOJIb3YSl OCHOBHBIC IIOJIOXKEHUS M 3aKOHBl MEXaHHUKH
(OTHOCUTENBFHOCTh MEXaHHYECKOrO IBHXKEHHS, (HOpMYIBl KHHEMAaTHKU
PaBHOYCKOPEHHOI'O BIDKCHUS, MpeoOpa3zoBanus [ anmies Uit CKOPOCTH
W TepeMemeHns, 3aKOHBl HBIOTOHA, NPHHIMI OTHOCHTEIHHOCTH
Fannnes{, 3aKOH BCEMUPHOI'O TATOTCHHUA, 3AKOHBI COXPaHCHUA UMITYJIbCa
W MEXaHWYECKOH OJHEPrHH, CBS3b pabOTBl CHIBI C HW3MEHEHHEM
MEXaHUYECKOI SHEPrHH, YCIOBHS DPaBHOBECHS TBEPAOrO Tena), INPH
OTOM MCIIOJIB30BaTh MATEMATHYECKOEC BBIPAXKCHUE 3aKOHOB, YKa3bIBAaTh
YCIIOBUSL TMPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3oBaHHi
Tanmuines;, BTOporo u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHCHUS
UMITyJIbCa U MEXaHUYECKOMU OHEPruu, 3aKOHAa BCCMUPHOI'O TATOTCHUSA

I1P1.4

AHAIM3UPOBATh W OOBSACHATH TEIUIOBHIE IIPOIECCH M SIBICHUS,
HCIIONb3Ysl OCHOBHBIE IOJ0KEHUS MOJIEKYIAPHO-KMHETUYECKOH TeOpUu
U 3aKOHBI MOJEKYISPHOH (QU3MKM M TEPMOJMHAMHUKH (CBS3b JABICHHS
HUIEaIbHOTO ra3a CcoO CpeJHed KHHETHMUYECKOM JHEpPrueil TerioBoro
JIBHKEHUS M KOHIIGHTPALUEH €ro MOJIEKYJ, CBA3b TEMIIEPATYpPbI

BEIIECTBA CO CPENHEW KMHETHMUECKOW JHEpPrueil TEemIoBOro IBUIKEHUS
€ro 4YacTHL, CBA3b JaBJIECHUA MJCAILHOIO ra3a C KOHLEHTpauuen
MOJIEKYI U ero TeMmIepaTypod, ypaBHeHue MeHneneesa-Knaneiipona,
HEepBBI 3aKOH TEPMOJMHAMUKY, 3aKOH COXpaHEHHMs DSHEpPrud B
TEIJIOBBIX IIpoLleccax), NPU 3TOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTb YCJIOBUS NPHMMEHUMOCTH ypaBHEHUS




MemnneneeBa-KnaneiipoHa;

IP1.5

AQHAJIM3HUPOBATH U OOBSICHATH IICKTPUUCCKHUE SBICHHS, HCTIONB3Ys
OCHOBHBIE TIOJIOKEHUS U 3aKOHBI JIEKTPOJUHAMUKHU (3aKOH COXpPAHECHUS
3JICKTPUYECKOTO 3apsija, 3akoH  Kymona, MMOTEHIINAIBLHOCTD
3JICKTPOCTATUYECKOTO TIOJIS, MPHHIUIT CYIEPIIO3UIUN IICKTPHUECKUX
MOJIeH, TIPU 3TOM YKa3bIBasl yCJIOBUSI IPUMEHUMOCTH 3akoHa KyroHa, a
TaKXKe MPAKTHUYECKH BaXKHbIE COOTHOIICHUS: 3aKOHBI OMa JIJisl yyacTka
LEeNu U A 3aMKHYTOM ayeKkTpudeckod 1enu, 3akoH Jlxoynsa-JleHua,
npasmia Kupxroda, 3axonst Dapajest 17151 SIEKTPOIN3a);

I1P1.6

ONMHUCBHIBATh (PU3MUYECKHE TPOLIECCHl U  SIBJICHHUS, HCIOJIb3Ys
BEJIMYMHBL: TEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, HMITYJIbC Telna H
CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, IaBJICHUE, TIOTEHIIUAIbHAS SHEPTHS,
KUHETHYEeCKass JHEpPrusi, MeXaHWYeckash OdSHeprus, padoTa CHIIBIL,
LUEHTPOCTPEMHUTENBHOE YCKOPEHHEe, CHJIa TSDKECTH, CHIla YIPYTOCTH,
CWJIa TPEHHUs, MOIIHOCTh, SHEPTUs B3aUMOJACHCTBHS Tela ¢ 3eMEH
BONMM3M €€ MOBEPXHOCTH, DHEPrHs YNPYrou nedopmaiiu MPY>KUHBL,
KOJIMYECTBO TEIUIOTHI, abCONIOTHAs TeMmIepaTypa Tena, pabora B
TEepMOAWHAMHUKE, BHYTPEHHSIS SHEPTHS UACATBHOTO OJHOATOMHOI'O T'a3a,
paboTa WIeaJbHOr0 ra3a, OTHOCUTENBHAs BIAXKHOCTH BO3/yXa,
KO3 GHULIUECHT MOJE3HOT0 ACHCTBUS HICAILHOTO TEIJIOBOIO JIBUTATEIIS;
JJIEKTPUYECKOE — TOJNe,  HANPsDKEHHOCTh  DIICKTPHYECKOrO IO,
HATPsDKEHHOCTD TOJISI TOYCYHOTO 3apsijia WM 3apsHKEHHOro IIapa B
BakKyyMe€ M B JUAJICKTPHUKE, MOTCHIHAN 3JICKTPOCTATUYECKOTO OIS,
pa3sHOCTh TOTCHLHMAJIOB, JJIEKTPOABIKYIIAs CHJIa, CHJa TOKa,
HaMpsKCHUE, MOIIHOCTh TOKA, ODJIEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHHE y4acTKa IENH C IOCIEI0BATEIbHBIM U
napajyieNibHbIM COCJMHEHUEM pPE3UCTOPOB, DHEPrusi 3SJICKTPUYECKOTrO
MOJISl KOHACHCATOPA;

IP1.7

OOBSCHATE OCOOCHHOCTH TPOTEKAaHMs (H3WYECKUX SBICHHUMI:
MEXaHHIEeCKOe [BIKEHHE, TEIUIOBOE JBIDKCHHE YAacTHI[ BEIIECTBa,
TEIIOBOE PaBHOBECHE, OPOYHOBCKOE ABIKeHHE, MU(dy3us, ucapeHue,
KHTIEHHE U KOHACHCALHS, TITaBICHHE
Y KPHCTAJUTH3AIHS, HAMTPABICHHOCTD TEMIIONEPeadun, EKTPU3AIHS
TeJl, 9KBUIIOTEHIIUAIbHOCTh TIOBEPXHOCTH 3apsKEHHOT0 IIPOBOJTHUKA;

I1P1.8

HPOBOAUTH HCCIIENOBAHUE 3aBUCUMOCTH OJHOH (u3nuecKkoit
BEJIMYMHBI OT JAPYrOi C HCIIOIb30BaHUEM IPSIMBIX U3MEPEHHH, IPU STOM
KOHCTPYHpPOBAaTh YCTAaHOBKY, (DHKCHPOBAThH PE3yNbTAaThl IOTy4EHHOH
3aBHCHMOCTH (DM3MYECKUX BENMYHMH B BHAE TpapuKoB C YyI&TOM
aOCONIIOTHBIX ~ MOTPEIIHOCTeH W3MEpeHWi, JenaTb BBIBOABI IO
pe3yabTaTtaM HCCIEIOBAHHS;

I1P1.9

HPOBOAUTE KOCBEHHBIE M3MEpEHHs (U3MUYECKHX BEIMYUH, NPU
9TOM BBIOUpaTh ONTUMAIBHBIM METOA M3MEpEHMs, OLIEHUBATh
aOCOJIIOTHBIE M OTHOCUTENIBHBIE MOTPEIIHOCTH IPSMBIX M KOCBEHHBIX
HU3MepeHuil;




I1P1.10

IMPOBOAUTL ONBITEI 10 IPOBEPKE Hpe):[J'IO)KeHH()ﬁ THUIIOTE3BbI:
IUIaHUPOBATh SKCIIEPUMEHT, CO6I/IpaTI) OKCIIEPUMECHTAIbHYIO YCTAaHOBKY,
AHAJIM3UPOBATh IIOJYUCHHBIC PE3YyJIbTaTbl M A€JIaTb BbBIBOA O CTATyCE
HpSHHO)KCHHOﬁ TUIIOTEC3hI;

I1P1.11

cobmronaTh IpaBmia O€30MacHOr0 Tpyda MpPH IPOBEICHUH
HCCIEOBaHUI B paMKaX Y4eOHOro SKCIEpUMEHTa, NpakTUKyMa WU
y4eOHO-HCCIIEI0BATENLCKOH M TNPOEKTHOM  JEATENBHOCTH ¢
HCIONB30BaHUEM  W3MEPUTENIBHBIX  YCTPOMCTB M J1a0OpaToOpHOro
000pyIOBaHHUS;

I1P1.12

pemarth pacy€THBIE 3a/1a4¥ C SIBHO 33JJaHHOW M HESBHO 3a/IaHHOM
(hu3nuecKoil MOZENBIO: Ha OCHOBAHUM aHAJIM3a YCJIOBUS 00OCHOBBIBATH
BbIOOp (H3MUECKONW MOJENH, OTBedarouield TpeOOBaHUSAM 3aJayH,
MPUMEHATh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(U3MYeCKUX TEOpHH IPH HCIONB30BAaHUM MAaTEMaTHYECKUX METOIOB
peleHus 3a1ad, IPOBOAUTh pPAcuéTbl HAa OCHOBAaHMU UMEIOIIUXCS
JIaHHBIX, AHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATb METOAbI
pelieHus ¢ y4€ToM IOJIyYeHHBIX Pe3yIbTaToB;

I1P1.13

pelrath KaueCTBEHHBIE 33/1a4H, TPeOYIOIe MIPUMEHEHNS 3HAaHUH
13 PasHBIX pa3feNnoB Kypca (U3UKY, a TAkKe MHTErpallly 3HAaHUK M3
JPYTHUX IPEAMETOB  €CTECTBEHHO-HAYYHOrO LMKJIA:  BBICTPaUBATh
JIOTHUECKYI0 LENOYKY pacCyKACHUI C HCIOIb30BAHUEM M3YUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH M (PU3UUECKUX SBICHUM;

I1P1.14

HCII0JIb30BaTh TEOPETUYECKUEC 3HaHUA JUIA 00BsICHEHUS
OCHOBHBIX MIPUHIOUIIOB pa60TI>I HU3MCEPUTECIIbHBIX HpI/I60pOB,
TEXHUYCCKUX yCTpOﬁCTB 1 TEXHOJIOTUYECKUX ITPOLIECCOB;

I1P1.15

NPUBOJUTH IPHMEPHl BKJIAJA POCCHHCKUX M  3apyOexHBIX
y4EHBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB
OKpYXAIOIIEro MUpa, B pa3BUTHE TEXHUKYU U TEXHOIOTU;

I1P1.16

aHa.]'IPBI/IpOBaTB u OLICHUBAThH IIO0CJICACTBUSA 6BITOBOI>’I n
TPOU3BOJICTBEHHON JIeATeIIbHOCTH YeI0BEKa, CBSI3AaHHOU ¢
(PUBHYECKUMU TTPOIIECCAaMH, C TIO3UIUI DKOJIOrMYECKOi 0e30MacHOCTH,
MPEJICTaBJICHUH O palUOHAIBHOM IPHPOJONOIb30BAHUU, a TaKKe
pa3yMHOM HCIIOJIb30BAaHUU JIOCTM)KEHUH HAyKW M TEXHOJOTUH Jyis
JAJIEHEHIIIET0 Pa3BUTHUS YEIOBEUECKOr0 O0IIECTBA;

IP1.17

MPUMEHSTH pa3lUyYHbIe CIOCOOBI PaboThl ¢  HH(OpMaIeit
(Gu3NYeCKOro  COIACpXKaHUA C  MCIOJIBb30BAaHHEM  COBPEMEHHBIX
HH(OPMALMOHHBIX TEXHOJIOTHH, IIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE
MHGOPMALMOHHBIC ~ TEXHOJNOTMM  [UIs  ITIOMCKa, IepepaboTKu U
MpeqbsiBIeHUss  yu4eOHOW ¥ HaydHO-HOMYJSIpHOH — HH(DOpMAIuH,
CTPYKTYpPHUpPOBaHMSI M HHTEpIpETauud HHOOPMALMH, MOTYyYSHHOW U3
Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh MOJIY4aeMyIO
nHopManMi0O ¥ OlEeHHBaTh € JOCTOBEPHOCTh Kak Ha OCHOBE
HMEIOIMXCSl 3HAHMM, Tak W Ha OCHOBE aHAIM3a HCTOYHHKA
nHdopmanum;

IP1.18

MpOABIATH OPraHMU3allMUOHHBIC U  IIO3HABATCJIbHBIC YMCEHUA




CaMOCTOATECIIBHOI'O HpI/I06peTeHI/IH HOBBIX 3HAHWH B pounecce
BBIIIOJIHEHUST TPOCKTHBIX U yqe6Ho- HUCCIICAOBATCIBCKUX pa6OT;

IP1.19

paboTaTe B Tpylme C HCIOIHEHHEM pa3IWYHBIX COLUAIBHBIX
poneli, IUTaHMpOBaTh pPadOTy TPYNIbI, PAMOHATBHO PACTIPEICTATh
JEeATeNIbHOCTh B HECTAHAAPTHBIX CHTYAIMIX, OLIEHMBATh BKJIAJ KaXIOTO
13 YYaCTHUKOB TPYIIIB! B pelICHHE pacCMaTpUBaeMON IIPOOIEMBL;

I1P1.20

NpOSBIATE MOTHBAlMIO K  Oyaymed  mpodeccHoHanbHOM
JEATENBHOCTH 110 CIIENUATbHOCTIM (PH3UKO-TEXHHYECKOTO POQHIIS.

I1P1.21

MOHUMATh POJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKO,
COIMAIBHOM ¥ JTHYECKOH cdepax NesTeNbHOCTH 4YeloBeKa, Poilb H
MecTo (GHM3MKH B COBPEMEHHOH Hay4HOHl KapTHHE MHpa, poib
aCTPOHOMUU B IPAKTUYECKOH JEATEIbHOCTH 4YElIOBEKa U JalbHEHIIeM
HayYHO-TEXHHIECKOM pa3BUTHH, 3Ha4YeHHe OITMCaTeNIbHOH,
CHCTEeMaTH3HUpPYIOLIel, 00bICHUTENPHOH M MPOrHOCTHYECKON (PYHKIHUI
(¢u3nUeckoll TEOpUHM - ONEKTPOJWHAMHKH, CIELHAIbHOH TEOpHH
OTHOCHTEIILHOCTH, KBAHTOBOH (HM3MKH, PONIb (PU3MUECKOIl TEOpHUH B
(OpMHPOBAaHNY TIPEACTaBICHHH O (PU3UUECKOH KapTHHE MHPA, MECTO
(u3ryecKkoi KapTHHBI MUpPa B OOIIEM PsLy COBPEMEHHBIX €CTECTBEHHO-
HaY4HBIX IPEJICTABICHUH O IPUPOJE;

11P1.22

pa3nuyarh YCIOBUS MPUMEHUMOCTH MoOJeNel (BH3MISCKUX Tel U
MPOLIECCOB  (SIBJICHUI): OIHOPOIHOE OJIIEKTPHYECKOE M OIHOPOIHOE
MarHuTHOE IIOJs, TapMOHWYECKHE KOJEeOaHUS, MaTeMaTHYeCKUi
MAasITHHK, WJICaJbHBIA NPYKUHHBIH MasTHUK, TAPMOHUYECKHE BOJIHBI,
WCaNbHBIA KOIeOaTeNbHBIH KOHTYp, TOHKas JIMH3a, MOJENCH aToMma,
aTOMHOTO SI/Ipa ¥ KBAHTOBOM MOJIENN CBETA;

11P1.23

pasnmmyate  yclnoBHsS (TpaHMIBI, 00JACTH) NPUMEHHMOCTH
¢u3ndecKux 3aKOHOB, MOHUMATb BceoOmuit XapakTep
(yHIAMEHTANBHBIX 3aKOHOB U OTPAaHUYCHHOCTb  HCIOJIB30BaHUS
JaCTHBIX 3aKOHOB,;

I1P1.24

aHAJIM3UPOBATh M OOBSACHATH DJICKTPOMArHUTHBIC MPOLECCHI U
SIBJICHHS, HCTIONB3YS OCHOBHBIE MOJIOKEHHS u 3aKOHBI
JNIEKTPOANHAMUKA ¥ CICHHATBHOW TEOPUH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHs JJICKTPUYECCKOro 3apsga, cuia Ammepa, cuna JlopeHia,
3aKOH DJIEKTPOMArHUTHOW HWHAYKUuMH, npaBwio Jlenua, cesazp D/1C
CAMOMHAYKIIMM B JJIEMCHTE OJCKTPUYCCKON IIEMH CO CKOPOCTBHIO
W3MECHEHHsT  CHJIBI  TOKAa, [OCTYJNAThl  CICHUAIBHOH  TCOPUHU
OTHOCHUTEJILHOCTH DHWHIITEHHA);

I1P1.25

AHAIM3UPOBATh M OOBSCHITH KBAaHTOBBIE NPOLECCH H SIBICHHUSA,
HCTIONB3YS TOJIOKEHNUSI KBAHTOBOH (prsnku (ypaBHEHHE DWHINTEHHA IS
¢dorooddexra, mepBbli W BTOpol mocTynatsl bopa, OpHHIMI
COOTHOILIEHUs HeomnpeseneHHocTell I'eli3eHOepra, 3aKOHBI COXpaHEHUs
3apAJ0BOrO M MAaCCOBOT'O YHCEN M SHEPTHHU B AIEPHBIX PEAKLUIX, 3aKOH
PaIuoaKTUBHOTO pacIaja);

I1P1.26

OITKUCHIBATH (bI/ISI/I‘{CCKPIe TPOLECChI W ABJICHUA, HCIIOIb3YyA
BCIIUYNHBI: HaHpSDKéHHOCTB DJIEKTPUIECKOI'O oJA, IOTCHIAI




QJIEKTPOCTATUYCCKOI'O I10JI1, PAa3HOCTb MMOTCHIUAJIOB, SJICKTPOABUXKYILas
Cuia, MHAYKIUS MarHuTHOI'O IMoJisd, MarHUTHBIN IIOTOK, CuJia AMnepa,
WHAYKTUBHOCTB, DJJIEKTPOABMIKYIIAsd CHJIa CaMOUHAYKIWH, OSHEPrusd
MAarHiuTHOIrO IIOJII NPOBOAHHUKA C TOKOM, pCHHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC,
ToJIHasi DSHEPrus, SHEPrus IIOKOs CBOGOHHOﬁ YacTULbl, JHEPrust U
HUMITYJIBC (1)0TOHa, MacCOBOC YUCIIO U 3apAa aApa, SHEPIUs CBA3U A4pa;

I1P1.27

OOBSICHATE OCOOCHHOCTH TPOTEKAaHMs (U3NYSCKUX SBICHHMI:
9NIEKTPOMArHUTHAs WUHIYKIUS, CaMOMHIYKLHS, pe3oHaHc,
uHTepepeHIys BOJH, AUQPAKIMS, AUCTIEPCUs, NMOJHOE BHYTPEHHEE
orpaxkeHue, (oroanexrpuueckuii spdpexr (porosddexr), amppa- u
Gera-pacrmajbl sijep, raMMa-H3IydeHHe sjuep, (QU3HYecKHe TPUHIHIIbI
CNIEKTPaJBLHOrO aHaIM3a U paboTsl JT1a3epa;

I1P1.28

ONpEeNeNATh  HANpaBICHUE  HMHIYKIMKW  MArHUTHOTO  TIOJIA
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuibl JlopeHua;

I1P1.29

CTPOUTH I/I306pa)KeHI/Ie, co3JaBacMoO€ IUIOCKHUM 3€pKajIoM, TOHKOH
J'II/IH30171, 1 paCcCUUTBIBATH €0 XapaKTCPUCTHUKHU,

I1P1.30

IMPUMEHATE OCHOBOIIOJAraromue acTPOHOMUYECCKUE IIOHATHA,
TEOPUU M 3aKOHBI JJId aHAJIUW3a U 00BsACHEHUS (1)H31/I'{CCKI/IX IIpoLeccos,
MPOUCXOAIIUX B 3Bé3[[aX, B 3BE3HBIX CUCTeMax, B MEXTaJaKTHICCKON
Cpeae; ABUKCHUA HeOECHBIX TEJI, 9BOJIFOLIUA 3BE30 U BC&J’ICHHOﬁ;

I1P1.31

MPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTEH (PU3MUECKIX BEITHYHH C
HCIONb30BAaHUEM IPSAMBIX H3MEPEHUH, IpPHU 3TOM KOHCTPYMPOBAaTh
YCTaHOBKY, (DMKCHUPOBATh pPe3y/bTaThl MOJYYCHHOW 3aBUCUMOCTH
(u3nUeCKUX BEIMYMH B BHUAE TpapuKoB ¢ yd4ETOM abCOTFOTHBIX
MOTPEUIHOCTEH  M3MEPEHU, JenaTh BBIBOABI MO  pe3yjbTaTram
HCCIIEI0BaHMUS;

I1P1.32

MIPOBOANTHG KOCBEHHBIC HM3MEPEHHs (H3WYECKUX BEIUYMH, MPU
9TOM BBIOMpaTh ONTUMAJIBHBIH  METOJ HM3MEPEHHS, OlLCHUBAThH
36COH}OTHBIG U OTHOCHUTECIIbHBIC HOFpeH_IHOCTPI HpS{MLIX U KOCBCHHBLIX
W3MEpPEHNH;

I1P1.33

IPpOBOAUTL OIBITEI 110 IIPOBEPKE Hpe}IHO)KeHHOﬁ TUIIOTC3bI:
IIaHUPOBATh SKCIIEPUMEHT, CO6I/IpaTB OKCIICPUMCHTAIbHYIO YCTAaHOBKY,
AHAJIM3UPOBATh MOJYYEHHBIC PE3YJBTATBI U JACIAaTh BBIBOA O CTaTyCe
HpeIIJIO)KeHH()ﬁ TUIIOTE3HbI;

I1P1.34

ONHUCBHIBATH METOJbl IIOJIYYEHHsS] HAy4YHBIX aCTPOHOMHUYECKUX
3HAHUU;

I1P1.35

cobmomaTh TmpaBuia 0E30MacHOr0 TpyAa IIPHU POBEIACHHH
HCCIICOBAaHUA B paMKax yd4eOHOro OSKCIEPHMEHTa, MPAKTUKyMa H
y4eOHO-HCCICI0BATENBCKOH M NPOGKTHOW  JEATENbHOCTH  C
UCNONb30BAaHUEM  H3MEPUTEIBbHBIX YCTPOHCTB M J1a0OpaTOpHOro
000pyaI0BaHUs;

I1P1.36

pemars pacyéTHBIE 3a/ladll C SBHO 3aJaHHOH M HEIBHO 3aJaHHON
(m3ndeckolf MOIENBI0: HAa OCHOBAaHMH AHANN3a YCIOBUS BHIOMpPAaTh
(u3nUeckne MoJeNH, OTBEYAIONIMe TPEOOBAHHMSAM 3aJadd, HPHMEHSTH
(OpMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH H TTOCTYIAThl (DH3UIECKUX TEOPHH




OpU MCHONB30BAHUM MAaTEMAaTHUECKUX METOAOB peELIeHUs 3ajady,
OPOBOJUTH  pacyéThl Ha  OCHOBAaHUU  HMEIOLIMXCA  JAHHBIX,
QHAIM3UPOBATh PE3yNIbTaThl M KOPPEKTUPOBATh METOABI pEUIeHHs C
Y4ETOM MOIyIEeHHBIX PE3yIbTaTOB;

11P1.37 pelath KaueCTBEHHBIE 33/1a4H, TPeOYIOIUe TPUMCHEHHS 3HAHUI
U3 pasHBIX pa3lenoB Kypca (H3MKH, a TakKe MHTErpaluy 3HAHUU W3
JIpYTuX TIPEeIMETOB E€CTECTBEHHO-HAYYHOTO ILIMKJIA: BBICTPAauBaTh
JIOTHUECKYI0 LENOYKY pPACCYXKAECHUI C HCIONb30BAHUEM H3YyUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (U3NIECKUX SIBICHHH;

I1P1.38 HCTIONB30BaTh  TEOPETHYECKHE 3HAHUSA Uil OOBACHEHUS
OCHOBHBIX MPUHLIKXIIOB paboTs! H3MCPUTEIbHBIX mpudopoB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX MPOLIECCOB;

IP1.39 NPUBOJNTG IPHMEPHl BKIAJa POCCHHCKMX U 3apyOekHBIX
yYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIECCOB
OKpPY’KaIOIeTO MUpPa, B PA3BUTHE TEXHUKH ¥ TEXHOJIOTHH;

[1P1.40 aHAJIM3UPOBATh W  OICHUBATH IOCICACTBHS OBITOBOH |
MPOU3BOJICTBEHHOM JIEITEIbHOCTH Y€EIOBEKA, CBA3AHHOM C HPU3UUECKUMU
HPOLIECCAMH, € TIO3ULUH IKOJOrMUECKOH OE30MaCHOCTH, MPECTABIECHUI
0  palMOHAILHOM  IMPHUPOIONOJIb30BAHHU, a TAKKE PasyMHOM
UCIIOJIb30BAHUK JIOCTH)KEHUM HAYKH M TEXHOJOTHU JUIsl JAIbHEUIIEro
Pa3sBHUTHUS YEIOBEYECKOTO OOIIECTBA;

I1P1.41 MPUMEHSTh pasNIUYHbIe CIOCOOBI  paboThl ¢  HMH(pOpMAIHEH
(GU3MYECKOro  COfEepXKaHWsl € HCIONBb30BAHHMEM  COBPEMEHHBIX
I/IH(bOpMaI_[I/IOHHbIX TeXHOJ’IOFHﬁ, IIpHU 3TOM HCHOJIb30BATH COBPEMEHHBIC
UHGOPMALMOHHBIC ~ TEXHOJNOTHH  UIsl  [OHWCKa, [epepaboTKH |
OpebsBIeHUs  y4eOHOW M HayYHO-MONYJSIPHOM  HH(pOpMAIHH,
CTPYKTYPUPOBAHUSI M WHTEPIPETANMK HH(OPMALUK, TOIYYEHHOU U3
pa3UYHBIX MCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH IOIYYAEMYIO
UH)OPMALMI0O ¥ OIEHWBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
HMEIOIMXCSA 3HAHWH, TaKk ¥ HA OCHOBE aHajiW3a HMCTOYHUKA
nHpOpMALIH;

[P1.42 OpOABIAT  OpPraHU3aLMOHHBIE M TI03HAaBaTelbHbIE  YMEHHA
CaMOCTOSITENEHOTO

pUOOPETEHNs HOBBIX 3HAHHUH B IIPOLIECCE BHITOIHEHUS IIPOCKTHBIX U
y4eOHO-HCCIIeI0BaTeILCKUX paboT;

I1P1.43 paboTaTh B TpymIe C HMCHOJHCHHEM Pa3IHYHBIX COIHAIBHBIX
poneii, TIuIaHupoBaTh paboTy TPYMIBI, PAlMOHAIBHO PACHPEACIATH
JIeSITENIHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, OIICHUBAThH BKJIAJ KaXKIOTO
13 YYaCTHUKOB I'PYIIIBI B PEHICHUE pACCMaTPUBAEMOH MPOOIIEMBI;

IP1.44 MPOSIBISITh ~ MOTHBALMIO K  Oyaymieil  mpodeccnoHanbHOM
NESITENBHOCTH TI0 CHENHATBHOCTAM (PH3HUKO-TEXHUYECKOTO IPODIIIS.

Ocoboe 3HaueHHWe Uil MOATOTOBKM oOOywarommxcs K Oyaymed mpodeccroHalbHOM
JESITebHOCTH UMEET HM3y4eHHe yueOHoro npeaMera «Pusnka» npu GOpMUPOBAHUE U PA3BUTHH
obmux (manee — OK) u mpodeccronanpubix (nanee — 1K) komMneTeHIui Mo CrenuaibHOCTH



09.02.06. CereBoe U CUCTEMHOE aIMHUHUCTPUPOBAHHE:

Commented [H04]: /115 3anonuenus tabnuips CMOTPUM
@®I'OC no cnenpanbHocTr!!!

OK B nIpuMepHO# IporpaMMe He BCEria COOTBETCTBYIOT HALIMM
@r'OCam!

Kox OK u | HaumenoBanue OK u IIK (B coorBerctBun ¢ ®I'OC CIIO no kneuuaﬂLHoc*m

TIK 09.02.06. CeTeBoe U CHCTEMHOE aIMUHUCTPUPOBAHHE

OKO01 Br16upars crioco0bl penreHns 3a1a4d NpodeccHOHaTbHON JEATEeIbHOCTH TPHUMEHNUTEIBHO
K pa3jInYHbIM KOHTEKCTaM;

OK 02 Hcnone30BaTh COBpeMEHHBIE CPECTBA MOMCKA, aHAIU3a U HHTEpIpETaui
uHpopMaIK U HHGOPMAIIMOHHBIC TEXHOJIOTHH TS BBIMOTHEHUS 3314
po(eCCHOHANBHOM IS TENLHOCTH;

OK 03 ITnarupoBaTh 1 peaan30BBIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U JINYHOCTHOE
Ppa3BUTHE, IPEAIPUHUMATENBCKYIO JIESATEIBHOCTD B PO(ECCHOHATBHON chepe,
HCTIONIB30BaTh 3HAHUS 110 (PUHAHCOBOH IPAMOTHOCTH B PA3JIMYHBIX XKHU3HEHHBIX
CUTYyaLUAX ]

OK 04 DddexTuBHO B3aMOIECTBOBATH U pabOTaTh B KOJJIEKTHBE U KOMAH/IE,

OK 05 OCyHIeCTBJ'IS[TB YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAINIO HA TOCYJapPCTBEHHOM S3BIKE
Poccniickoii deneparyy ¢ y4eToM 0COOCHHOCTEN COIMATBHOTO U KyJIbTYPHOTO
KOHTEKCTA;

OK 06 TIposBIIATE rPpaXJaHCKO-MATPUOTHYECKYIO MO3ULUIO, AEMOHCTPUPOBATH OCO3HAHHOE
TIOBCICHMUEC HA OCHOBE TPAAULITMOHHBIX 06H1€'-16J]OB€‘{CCKI/IX HCHHOCTeﬁ, B TOM YHCJIC C
Y4ETOM rapMOHU3ALMU MEKHAIIMOHAIBHBIX 1 MEXPEIUTHO3HBIX OTHOLICHUH,
MPUMEHSATH CTaHIAPThl AHTUKOPPYIIIMOHHOT'O MTOBE/ICHUS;

OK 07 ConeiicTBOBaTH COXPAHEHHIO OKPYIKAIOIIEH CPebl, pecypcochepekeH o, IPUMEHATh
3HAHMS 00 U3MEHEHUH Kiimmara, NpuHIAIIbI GCPC)KHI/IBOFO TNIpOU3BOJACTBA, 3(1)(I)SKTY/IBHO
}:[eﬁCTBOBaTB B ‘{pe3BLI‘{aﬁHBIX CUTYaAlUsX;

OK 08 Vcnonb30BaTh cpencTBa pU3MIECKON KyIBTYPhI AT COXPAHCHUS U YKPCILICHUS
3I0POBBS B IIpOIIeCCe MPOPECCHOHATBHOM AEATENFHOCTH U IO/ ICPIKAHUS
HEOOXOIMMOT0 YPOBHsI (DM3UUECKO# MO OTOBIEHHOCTH;

OK 09 IMonb30BaThCs TPO)eCCHOHANBHOMN TOKyMEHTaNMEl Ha TOCYJapCTBEHHOM 1
HMHOCTPAHHOM S3bIKaX.

TIK 1.2 TonnepxuBaTh pabOTOCIOCOOHOCTD aNMapaTHO - MPOrPaMMHBIX CPEJCTB YCTPOMCTB
UH()OKOMMYHHUKALIMOHHBIX CUCTEM.

TIK 2.1. ITpuHIMaTh MEPBI IO YCTPAHEHUIO COOCB B OMEPAI[MOHHBIX CHCTEMaX.

IIK 3.4. OcyImecTBIATh yCTpaHEHNUE HeTUIIMYHBIX HEUCIIPABHOCTEH B paboTe ceTeBoit
HHPPACTPYKTYPBHI.

K 4.4. [IponsBoaANTE XpaHEHHE U aHATIN3 JAHHBIX.




3. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. O0bem y4eOHOro mpeiMeTa H BHIbI Y4eOHOIi padoThI

Buj yuye0Hoii paGoTsl O0bem B yacax
O0bEéM yueOHBIX YacoB 00pa3oBaTe/IbHOM MPOrpaMMbl 158
|YueOHbIe 3aHATHS BO B3aMMO/IeiiCTBUH ¢ MpenoAaBaTeieM (BCero) 158
B TOM YHCJIE:
TEOPETUYECKHE 3aHATHS 92
MIPAKTUYECKUE 3aHIATUS 66

1. OcHoBHOe coepxKaHue

B TOM YHCIIC:

TEOPETUIECKUE 3aHITUS 64

TIPAKTUYCCKUC 3aHATUSL 48

2. IlpodeccrnoHaLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
(coaep:kaHue MPUKJIATHOTO MOXYJIs)

IB TOM YHCJIC:

TEOPETUYECKUE 3aHATUSL 28

MPaKTU4YECKHE 3aHATHS 18

[Ipome:xyTouHast arrecTanus B popme nuddepeHrpoBaHHOro 3a4eTa




3.2. TemaTH4ecKkoe IIAHUPOBaHHE U coAeP:KaHUEe 00111e00pPA30BATEIbHOI0 YUeOHOI0 NpeAMeTa F«Dmm«a»

Commented [HO5]: [launyro Tabiuity 3amoiHseM, COOTHOCS
nBa nokymenta: ®OIT u IIpumepHyio mporpamMmy,

Heo6x0mMo MakCHMaIIbHO HCIIOIb30BaTh BCE TEMAaTHIESCKHIE
emununsl 13 OOI, ona seisiercs PEJIEPAJIBHBIM
JIOKyMEHTOM!

HaumeHosaHue C 6 06 Popmupyemble
paspenos u Tem oAepxaHue yyeGHoro matepuana (0OCHOBHOE U rlpOd)ECCMOHaHbH?-OpMEHTHDOBaHHOE), BEM HACOB | oM neTeHIMM
nabopaTopHble U NPaKTUYECKUE 3aHATUSA, NPUKNAAHON| MOAYb
1 4
2 3
OCHOBHOE cofiep KaHue
Pasnen 1. Hayunslit MeTOA MO3HAHUSI IPUPOJIBL.
Beenenue 0K 03
OcHoBHoOE cojepkaHue 0K 05
K 1.2
Teopernyeckoe coaep:kaHue MK 2.1
[IpodeccnonaILHO-OPHEHTHPOBAHHOE COlePKAHUE K 3.4
K 4.4
®usuka - ¢GyHaaMeHTa/bLHAsA Hayka o npupoje. HayuHblii MeTony mno3HaHus M 2

MeTObl HCCJIeA0BaHNA GU3MYECKUX ABJICHH.
OKCHepUMeHT U TeopHs B Ipoliecce Mo3HaHMs Npupoasl. HabmoneHue u SKCepuMeHT B
¢bmsuke.
Cnoco0bl  u3MepeHusi (QU3HYECKHUX BeJIHYUH (aHAIOroBble M HHGPOBLIE
H3MepHTeJbHbIe IPHOOPHI, KOMIILIOTEPHbIE JATYHKOBbIE CHCTEMBbI).
[MorpemHocTy M3MepeHNH GU3NIECKUX BEJIMYHH (aOCOMIOTHAS U OTHOCHTEIbHAS).
MopgenmupoBanue (GpU3NIECKUX SBICHHUH U IPOLECCOB (MaTepuaibHas TOUYKA, aOCOIOTHO
TBEPIIOE TEJO, WACANTbHAS XKUIKOCTh, WACATBHBIN Ta3, TOUeUHBIH 3apsn). ['unoresa. Ousndeckuit
3aKOH, TPAHHUIIBI €70 MPUMEHUMOCTU. PU3UIECKast TEOPHUS.
Poms m Mecto Qu3nku B (OPMHPOBAHWM COBPEMEHHON HAayYHOH KapTHHBI MHpa, B IIPAaKTHUECKOH
INesITeIbHOCTH JIOAEH.

[IpodeccnonaILHO-OPHEHTHPOBAHHOE COlePKAHUE




JlaGopaTopHas padora Nel

H3mepenue cUIbl TOKAa W HANPSKEHUS] B LeNHM NOCTOSIHHOIO TOKa IPU NOMOILH
aHAJIOTOBBIX M HH(POBLIX H3MEPHTEIBHBIX NPHOOPOB (BOJILTMETPa W aMIepMerpa) B
KOMIILIOTEPHOM CHCTEMHOM 0JI0Ke.

Pa3nen 2 Mexanuka

Tema 2.1.
Kunemaruka.

OcHoBHoOE coepxxanue

Teopernyeckoe 00yueHue

Mexanndeckoe gBH:KeHHe. OTHOCHTE/ILHOCTh MEXaHHYECKOro ABMikeHHsA. Cucrema
orcyéra.llpsimas 1 o0paTHAs 3a1a4U MEXaHUKH.

Paanyc-BekTOp MaTepUalbHOM TOUKH, €r0 MPOSKIUU Ha OCH CUCTEMBI KOOPIUHAT.
Tpaekropus.

Ilepememenne, ckopocTh (cpeaHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M yCKOpeHHe
MaTepHaIbHOil TOYKH, HX TMPOEKIMM HAa OCH cHCTeMbl KoopauHaT. CloxkeHue
nepeMeleHUil U CJI0KeHHe CKOPOCTeH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSAMOIMHEHHOE IBIDKCHHE. 3aBHCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepHaIbHON TOUKH OT BpEMEHH U UX Ipa(uKu.

CpoOogHoe majgeHHe. YcKopeHHe cBoOOAHOrO majaeHus. JIBm:keHue Teua,
OpOIIEHHOT0 MOJ YIJOM K TOPHU30HTY. 3aBHCHMOCTb KOOPIMHAT, CKOPOCTH W YCKOPCHUS
MaTepuarbHOH TOUYKH OT BPEMEHHU U UX IpayKH.

KpuBonuneiiHoe nBikeHue. JIBHiKeHHe MATEpPHAJbHOW TOYKH 10 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. Ilepuon um dacrota oOpamenusa. LleHTpocTpeMuTenbHoe
(HOpMaIBHOE), KacaTeIbHOE (TaHICHITHAIBEHOE) U IIOJTHOE YCKOPEHUE MaTepHaIbHON TOUKH.

TexHudeckre yCTPOMCTBA M TEXHOJIOTHMYECKUE IPOLECCH: CIUAOMETp, MABIKEHHE
CHApSIJIOB, [IETHBIE, MIecTepEéHIaThIe M PeMEHHBIE ITepeiaun, CKOPOCTHBIE T THI.

JdeMoHcTpanuu.

Mogenb cUCTeMBI 0TCUETA, MILTIOCTPALUS KUHEMAaTUIECKUX XapaKTepPUCTHUK ABMKEHHUS.

Crioco0BI HCCTIeIOBAHMS IBIDKCHHH.

WnmocTpanus npeaenbHOro mepexoia U H3MepeHne MIHOBEHHOH CKOPOCTH.

OK 01
OK 02
OK 04
OK 05
OK 07
IK 1.2
K 2.1
K 3.4
11K 4.4




[IpeoOpa3oBanue ABMKEHH C UCTIOIB30BaHIUEM MEXaHH3MOB.

ITanenue Ten B BO3yXe U B pa3pesKEHHOM IIPOCTPAHCTBE.

Habmronenue nrkeHus Tena, OpOIEHHOTO MO YITIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABMKEHUHU TI0 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBOH CKOPOCTH B PELYKTOPE.

CpaBHeHue myTell, TpaeKTOpuil, CKOPOCTE NBUKEHUSI OJJHOTO U TOTO e Teja B pa3HbIX
cucTteMax oTcuéra.

JlaGopaTopHasi paGoTa Ne2, 3

I/I3yqeﬂne HEPABHOMEPHOI0 JIBHMKCHHUA C ICJbI0 ONPEACICHUA MI'HOBEHHOI CKOPOCTH.

VccnenoBanne 3aBUCHMOCTH ITYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIDKCHHUH.
VccnenoBanue 3aBUCHMOCTH TIepHo/ia 00paIlleHUs] KOHMYECKOTO MasTHHAKA OT €ro mapameTpoB.
H3mepeHne yckopeHHs CBOOOAHOTO MajeHHs. V3MepeHHe yCKOPSHHUS MPU MPSIMOIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KECHHH IT0 HAKJIOHHOH TUIOCKOCTH.

N3yyenne aBM:KeHUS Tenda, OPOLIEHHOT0 TOPU30HTAJIbLHO. V3ydeHHe OBIDKCHUS Tena II0
OKpyXHOCTH. IIpoBepka THIIOTE3bl O TPSAMOH NPOMOPHUOHAIBHOW 3aBHCHMOCTH MEKIY
JTATTbHOCTBIO MOJIETa U HAYaIEHOH CKOPOCTBIO Tela.

Tema 2.2.
JluHamuka

OcHoOBHoOe coepxxanue

TeopeTnueckoe o0yueHne

IlepBoiii  3axkon HbloToHa. WHepuuanabHble cucTeMbl oTcuéra. [lpuHnmn
otHocuTenbHOCTH [ anmnes. HemHepmansHble CHCTEMBI OTCUETa (OTpeIeICHUE, IPUMEDHI).

Macca Tena. Cuna. [lpuHuun cyneprno3uinuu cuil.

Bropoii 3axkon HeroToOHA U151 MaTepuanbHON TOUKH.

Tpertuii 3akon HbroTOHA 111 MaTepUaIbHBIX TOYEK.

3aKkoH BCeMHPHOI0 TATOTeHHsI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U HHEPTHOM MacChl.

Cuaa TsskecTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOAHOTO TAaJeHHs OT BBICOTHI Haj
MMOBEPXHOCTHIO TUIAHETHI M OT Teorpaguyeckodl IMUpOTHI. JIBIKeHWE HEOSCHBIX Tel W HX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMudeckast CKOPOCTb.

Cuaa ynpyrocrtu. 3akoH I'yka. Bec Tesa. Bec Tena, IBHKyIIErocs ¢ yCKOpEHHEM.




Cuniaa Tpenusi. Cyxoe TpeHne. Cuja TpeHHUsl CKOJIbKCHHSI U CHJIA TPEHHMS INOKOS.
Ko3ddunnent tpenns. Cuna CONpOTUBICHUS NPU JBUXKEHUU Tella B JKUAKOCTH WM rase, e
3aBUCHMOCTB OT CKOPOCTH OTHOCUTEIIBHOTO JABHKEHMUS.

Hasnenue. I'unpocratuueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTPOMCTBA M TEXHOJOTHMUYECKHE IPOLECChl: IOJIIUINHUKY, JIBUXKCHUE
UCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpanum.

HaOmonenne ABMKeHHs Tl B HHEPIHATIBHBIX U HCMHEPIMANbHBIX CUCTEMaX 0TCUETa.

ITpuHIUI OTHOCUTETBHOCTH.

Kauenue qByx HUIMHAPOB MM IIAPOB Pa3HON MACChl C OIUHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO
HEMHEPLUAIBbHONW CUCTEMBI OTCUETA.

CpaBHEeHHUE paBHOJEHCTBYIONLIEH PUI0KEHHBIX K TEIY CUII C IPOU3BEIECHHEM MAcChl Tella Ha €ro
YCKOpEHHUE B HHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIUX B pE3yJbTaTe B3aUMOJEHCTBUS TEIL.

M3mepenue macc 1o B3aUMOJICHCTBHIO.

HesecoMocTs.

Bec Tena nmpu ycKOpeHHOM NOABEME U NAaJICHUU.

LlenTpoOeXHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHHS MOKOS, KAUEHUSI U CKOJIb)KEHHUS.

JlaGopaTopHast paGoTa Ned,5




HN3mepenue paBHOAEICTBYIOIIEH CHJI TPU ABUKEHHH OPYCKA M0 HAKJIOHHO# MJIOCKOCTH.

ITpoBepka runoTessl 0 HE3aBUCUMOCTH BPEMEHH ABM)KEHUSI OpyCKa 110 HAKJIIOHHOM IJIOCKOCTH Ha
3aJaHHOE PACCTOSIHUE OT ero Macchl. MccenenoBanne ABMKEHHS OpycKa M0 HAKJIOHHOW IITIOCKOCTH C
HepeMEeHHBIM KO3 (PUITIEHTOM TPEHUSI.

HccnenoBanue 3aBHCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U
pe3uHoBoM o0pa3ue, oT UX AeopManuu.

W3y4yeHne ABMKEHHUS CHCTEMBI TeT, CBSI3aHHBIX HUTHIO, IIEPEKUHYTOH depes JIErkuit
6110K.

W3amepenne ko duunenTa TpeHus mo BeJandnHe yriooro kodddunuenra 3asucumoctu F,p(N).
M3ydenne ABIKEHHS TPpy3a Ha BaIy C TPEHHEM.

Tema 2.3.
CraTuka TBEpJIOro
rena

OcHoBHoOE conepxanue

TeopeTnueckoe 00yueHne

AbconoTHO TBEPAOe Teuo. IocTynarebHoe U BpamiaTeJbHOe ABH:KEHHE TBEPAOIO
TeJ1a. MOMEHT CUJIbI OTHOCUTEIBHO Ocu BpauieHus. [lneuo cunbl. CiioxkeHue Cuil, IPUIOKEHHbIX
K TBEpAOMy Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCHUS TBEPAOTO TeA.

YcroitunBoe, HeyCTOIUNBOE, O€3pa3IMIHOE PaBHOBECHUE.

TexHuueckue yCTpONCTBA U TEXHOJIIOTMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, pemérdaTble KOHCTPYKIHH.

JemMoHcTpauum.

YcnoBus paBHOBECHS.

Bunsl paBHOBecus.

YdaeHn4ecKHui 3KCIIepUMEHT, JJabopaTopHEIe pabOTHI, IPAKTHKYM.

Wccnenosanue ycioBuil paBHOBECHUS TBEPAOTO TEa, UMEIOLIETO OCh BpallleHUs.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CHII YIIPYTOCTH.

W3yuenue ycTOMYMBOCTU TBEPAOIO TENA, UMEIOLIETO IUIOWAb OOPBL.

ITpakTHYecKHe 3aHITHS U J1abopaTopHbIe padoThl Ne6,7




UccnenoBanue ycioBuii paBHOBECHS TBEPAOTO TeJa, UMEIOLIEr0 OCh BPALCHUSI.
KoHcTpyupoBaHue KpOHIITEHHOB U PacyéT CHJI YIIPYTOCTH.
H3yyenne ycroiiunBocTH TBEPAOIO TEJa, HMEIOUIET0 IJIOINAAbL ONOPHI.

Tema 2.4.

3aKOHBI
COXpaHEHHS B
MEXaHUKE.

OcHoBHoOe coepxkxaHue

TeopeTnueckoe o0yueHne

Hmnynsc MaTepualbHONW TOYKH, CHCTEeMbI MAaTepHAJBHBIX Tovek. lleHTp Macc
CUCTEMBI MaTepHaIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.
HMmnyabc cuiibl 1 H3MEHeHHe HMITYJIbca TeJla.
3aKoH coXpaHeHHUs] UMITYJIbCA.
PeakTHBHOE IBHIKEHUE.
MomeHT umnysabca MaTepuadbHOW TOYKU. [IpeacraBieHne O COXpaHEHMH MOMEHTA
MMITYJbCa B IEHTPAIBHBIX MOJISIX.
PabGora cuiel Ha MajoM M Ha KOHEYHOM IepeMelleHuHd. [ padudeckoe MpeacTaBiIcHUE
paboTHI CUITBIL.
MoOIIHOCTE CHIIBIL.
Kunernyeckas SHeprus MaTepHalIbHONH TOYKH. Teopema 00 M3MEHEHHH KHHETHYCCKOIf
SHEPI'UU MATEPUAILHOU TOUKHU.
HoTreHunagbHble M HeNmOTeHUHAJbHble cWibl. [loTeHHMAJbLHAA  JHEPrus.
INoTeHnuansHast YHEPTH YIPYyTo AeOpMUPOBAHHON NPy XHUHEI. [ToTeHIaTbHAS YHEPTHA
TeNa B OJHOPOJHOM TPaBUTALIMOHHOM mouie. IloTeHnuanbHas SHEprus Tejla B IPaBUTallHOHHOM
Mojie OJHOPOJHOTO Imapa (BHYTpH W BHe MIapa). Bropas kocMmuyeckas CKOpOCTb. TpeThbs
KOCMHYECKAasl CKOPOCTb.
CBs13b pabOTHI HEMOTEHIHAIBHBIX CHJI C I3MEHEHHEM MEXaHUIEeCKON SHEPTUH CHCTEMBI TeIl.
3aKOH COXpPAHEHHs] MEXaHUUECKOU SJHEPTUHU.
Yupyrue u Heynpyrue cTOJIKHOBEHMS.
VYpasuenue beprymnu 11 naeanbHOM KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKOU HHEPTUU.
TexHuveckre yCTpoUCTBa U TEXHOJIOTMUECKUE TIPOLIECCHI: ABMKEHUE PAKET, BOJOMET, KOTIED,
TPY>XUHHBIH THCTONET, THPOCKOT, (UT'YpHOE KaTaHHe Ha KOHBKaX.
JlemoHcTpanmnu.




3aKOH COXpaHEHHsI UMITYJbCa.

PeaktuBHOE 1BUXKEHUE.

M3mepenue MOUTHOCTH CHUJIBI.

V3MeHeHUe PHEPTHH TeNa IIPH COBSPIICHUH PaOOTHI.

B3auMHbIe NIpeBpalleHUs KUHETUYECKOHW U MOTEHIUAIbHON SHEPIUi IIpU IeHCTBUU HA
TEJO CUJIBI TSKECTU U CHIIBL YIIPYTOCTH.

CoxpaHeHHe 2HEPTrUuy IpU CBOOOTHOM MaJCHUH.

IIpakTHyeckue 3aHATHA U J1aGopaTOpHbIE padoThI Ne8,9

H3mepenne nMmnyJibca Tejia 10 TOPMO3HOMY NMYTH. 4
H3mepeHue CUIIbI TSATH, CKOPOCTU MOJENH 3JIEKTPOMOOHIIS U MOIIHOCTH CHIIBI TATH.
CpaBHeHHe U3MEHEHHS] HMITYJIbCA TeJIa ¢ HMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHEeHHS NMITYJIbca IIPH YIPYTOM B3aUMOACHCTBHH.

H3mepeHue KNHETHUECKOHN SHEPTHHU TeNa 10 TOPMO3HOMY ITyTH.

CpaBHEeHHE N3MECHEHNS ITOTEHINATBHON SHEPTHH NPY>KUHEI ¢ pabOTOMH CHITBI TPEHUSL.
Omnpenenenue pabOTHI CHIIBI TPEHHS IPH JBIKCHUH TeJa 0 HAaKIIOHHOH IIOCKOCTH.

Tema 3. 1 Ocuossi| Pasmen 3. MosekynsapHast Gpu3uKa 1 TEPMOJHHAMHUKA. OK 01

MOJICKYJISIPHO- OK 02

KMHCTHICCKOH OcHOBHOe cojlepiKaHue OK 03
TEOpUH.

Teopernyeckoe o0yueHue OK 04

OK 05

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lEPKAHIE OK 07

MK 1.2

OcHOBHbIE M0JI0OKEHUS MOJIEKYJIApHO-KMHeTH4Yeckoil Teopuu (MKT), ux onbiTHOe 060CHOBaHMe. 6 TIK 2.1

Juddys3us. BpoyHoBckoe IBHKeHHe. XapaKTep ABMKEHHs M B3aUMOJEHCTBMS YaCTHL 1K 3.4

K 4.4

BemecTBa. Moie CTpOCHNUS Ta30B, XKHUIAKOCTEH U TBEPIBIX TEJI U OOBICHEHHE CBOWCTB BEUIECTBA
Ha OCHOBE OTHX Mojeiei. Macca u pasmepsl Mosiekyn (aromoB). KonuuecTBo BelecTBa.
[Toctrosinnas ABorazapo.

TensioBoe paBHoBecue. Temmeparypa u cmoco0bl eé m3mepenusi. Illkana temmepartyp
eabcus.

Mopesb HAeaabHOrO ra3a B MOJIEKYJISIPHO-KHMHETHYeCKOH TeOPHHU: YacTUIIbl T'a3a IBMKYTCS
XA0THUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYIOM.




I'azoBbie 3akoHbl. YpaBHeHne MenneaeeBa-Knaneiipona. A06cooTHas TemIeparypa
(mkama Ttemmeparyp KenpBuaa). 3akoH JlampToHa. l3ompomecchl B HIeadbHOM Trase C
MOCTOSIHHBIM ~ KOJTMYECTBOM  BelllecTBa. [ 'paduueckoe MpeacTaBIeHHE H30MPOIECCOB!
U30TEpMa, H30X0pa, H300apa.

CBA3b MEXIy IaBICHUEM M CPeJHEH KHHETHYECKOM 3HEPruei MOCTYNAaTelbHOIO TEIJIOBOIO
JBIDKCHUSI MOJIEKYNI HCaIbHOTO Ta3za (OCHOBHOE YpaBHEHHE MOJICKYISIPHOKHHETHIECKOH
TEOPUH UAEAIBHOTO ra3a).

CBs13p a0CONIOTHOW TEMIEpaTyphl TEPMOAMHAMHIYECKOW CHCTEMBI CO CpeIHeHl KMHEeTHYEeCKO
SHepruei MocTynaTeNbHOro TEMIOBOTO ABIKEHUS € JaCTHII.

TexHn4eckne yCTpoiicTBA M TEXHOJOTHYECKHE MPOLECCHL: TepMOMETp, OapoMerp, IOIydeHHE
HaHOMAaTepHasoB.

JlemoHncTpanmu.

Mojenu IBU>KEHUS YaCTHUI] BELLIECTBA.

Monens OpOYHOBCKOTO JIBHKCHUS.

Buzgeopoiuk ¢ 3aHChI0 peaTbHOT0 OPOYHOBCKOTO JBHKEHHS.
Jduddysns KuakocTeit.

Mogens onsita IllTepHa.

[putsxenue MoaeKyi.

Mogenu KpUCTaIINYECKUX PEMIETOK.

Habmonenne u nccienoBaHne H30MPOIIECCOB.

IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

IpakTHyeckue 3aHATHS U JJadopaTopHbie padoTbiNe10,11

HccnenoBanue mpomecca YCTAHOBJIEHHS TeEIJIOBOTO PABHOBECHSI TeIJIO00OMeHa MEXKAY
padoTaoumMM NpoueccopoM CUHCTEMHOro 0J10Ka U MOMeLeHneM

N3yuyenne u3oTepMuYecKOro npouecca (PeKOMeHAOBAHO MCHOJIb30BaHME LHM(PPOBOIi
JabopaTtopumn).

W3y4yeHne n30XOpHOTO IpoIiecca.

N3yuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUSA.




Hpo(])eccn0Ha.m,Ho-opneHTnpOBaﬂﬂoe coaepikanue

Tema 3.2
TepMonuHamuKa.
TeroBele
MaIHHBL.

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue

TepmoauHamMu4ecKasi (T1) cucrema. 3aganue BHEIIHUX yCJOBHIi
s TepMOAMHAMHUYECKOH cHcTeMbl. BHemHue u BHyTpeHHME mapamMeTphl. [lapamerpsl
TEpMOANHAMUUYECKOH CHCTEMBI KaK CpeIHHE 3HAYEHUsI BEIUYMH, OMUCHIBAIOIINX €€ COCTOSIHUE Ha
MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hagano TEePMOANHAMUKH. Camonpou3sBoIbHast penaxcarus
TEpMOANHAMUUECKOI CHCTEMBI K TEILIOBOMY PaBHOBECHIO.

Mopesb HJeajJbHOIO ra3a B TepMOAMHAMHUKE - CHCTEMAa YPaBHCHMIl: ypaBHEHHe
MengeneeBa-Kiianeiipona 1 BeIpa’keHHE U1 BHYTPEHHEH SHEPrHH. YCJIOBUS IPUMEHHMOCTU
9TOH MOJAENM: HM3Kas KOHIIEHTpalUs 4YacTHUll, BBICOKHE TEMIIEpaTypsl. BrlpaxeHnue s
BHYTPEHHEH SHEPIUU OJHOATOMHOIO MEalIbHOIO ra3a.

KBasucraTuueckue u HECTATUYECKUE IIPOLIECCHIL.

OnemeHTapHas paboTa B TepMOAUHAMUKe. Brrancnenne paboTel o rpaduky mpoiecca Ha
pV-muarpamme.

Temnonepenaya Kak cnoco0 H3MEHEHHsS BHYTPEHHEH OSHEpruu TEepMOAMHAMHYECKON
cucTeMsl 0e3 coBepieHus paboThl. KOHBEKIHS, TEMIOMPOBOAHOCTD, H3IyUEHHE.

KonuuectBo Temnorel. TemnoéMmkocTh Tena. YaAenbHas U MOJApHas TEIUIOEMKOCTU
BellecTBa. YpaBHeHUEe Mailiepa. VienbHas Temuora cropaHus Tomumea. Pacdér koimdecTBa
TEIUIOTHI IIpH Terutonepenayde. [lonsTrue 06 agnabaTHOM Iponecce.

IlepBbIii 3aK0H TepMOAMHAMHKU. BHyTpeHHsis 3Heprusi. KosmuecTBo Telorsl u
padoTa KaKk Mepbl H3MEHEHUs] BHYTPEHHel JHepIruM TepMOJUHAMUYECKOH CHCTEMBI.

Bropoii 3aK0H TepMOAMHAMHUKH [Jf PABHOBECHBIX IPOLECCOB: uepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHE TEPMOAMHAMHYECKOH CHCTEMBI ITIPOXOIUT EIMHCTBEHHAs anamadarta.
AOcomroTHas TeMIeparypa.

Bropoit 3aKkoH TepMOJMHAMUKHU A7 HEPAaBHOBECHBIX IIPOIIECCOB: HEBO3MOXKHO MepenaTh
TEIJIOTY OT OoJiee XOJNOTHOTO Tena K Ooiee HarpetoMy 0e3 kommeHcarmn (Kiaysmyc).
Heob6paTtuMocTs NpUPOAHBIX IPOIECCOB.

IIpunnune! nefictBus TemnoBsix MamuH. KIT/I.

Maxkcumanbnoe 3nauenne KI1/1. Iuxi KapHo.




DKOJIOTHYECKHE aCTEeKThI MCIOIb30BaHMS TEIJIOBBIX JABUTaTeNneil. TernoBoe 3arps3HeHne
OKpYKaroIIen Cpebl.

TexHuueckue ycTpoiicTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOJIOAMIBHUK, KOHIULIUOHED,
JMU3CNBHBIA W KapOIOpaTOpHBIA JBHWTaTeNM, TMapoBas TypOWHA, TOJYYCHHUE CBEPXHH3KHX
TEMIIEpaTyp, YTWIM3AIMUs «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHHMEM TEIJIOBOIO Hacoca,
yTHIH3anusl OMOOPTaHUIECKOTO TOTUIMBA JJISl BBIPAOOTKU «TETLIOBOID M AIEKTPOIHEPTUH.

JdemoHncTpanum.

H3MeHeHne TeMIiepaTyphl P aanadaTHIeckoM pacIIipeHHN.

Bo3zayuinoe oruugo.

CpaBHeHHE YACNbHBIX TEINIOEMKOCTEH BEIIECTB.

CriocoObl H3MEHEHHUST BHYTPESHHEH YHEPTHUH.

HccnenoBanne agnabaTHOTO mporecca.

KomnbroTepHbIe MOJIENTN TETIOBBIX JIBUTATENEH.

HpO(l)ECCHOHaJ'Il)HO-OPHeHTHPOBaHHOC coaepkanue

IIpakTHyeckue 3aHsATHSA U 1a0opaTopHble padoThl Nel2

HN3mepenue yeabHOI TeNJI0EMKOCTH NIpoLeccopa KOMNbIOTEpa

HccnenoBanue npouecca oCThIBAHNUS NMPOLECCOPA KOMIBIOTEPA

HccnenoBanne amuabaTHOTO mporecca.

W3ydenne B3aMMOCBS3M 3HEPTUH MEXMOJICKYISIPHOTO B3aWMOJICHUCTBUS U TEMIIEpaTyphl
KUIICHUS KUIKOCTEH.

Tema 3.3 OCHOBHOE cojiep:KaHHe

ArperarHbie

COCTOSIHUS IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJEePKAHIE
BCIICCTBA.

dazoBbIe Teopernyeckoe o0yueHue

Hepexopl.

ITapooOpa3zoBanne M KoHaeHcauusa. McnmapeHume W KuIeHMe. YjenbHas TemoTa
nmapooOpa3zoBanus. HachllleHHbIE W HEHACHINICHHBIC TMapbl. KadecTBeHHass 3aBUCHMOCTH
IUIOTHOCTHU M JJABJIEHUSI HACHIIIEHHOTO Tapa OT TEMIIEPaTypbl, X HE3aBUCHUMOCTb OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHHSI OT IaBJICHUS B )KUIKOCTH. BiaXXHOCTh

BO31yXa. AOCOJIIOTHASI M OTHOCUTEJIbHAS BJIAKHOCTb.
Teépnoe Tteso. Kpucrauimyeckue m amopdHble Tejaa. AHHU30TpONUS CBOMCTB




Kpuctaiyos. [lnaBnenue u kpuctammuzanus. YaejJbHas TenaoTa miasjenus. Cyoaumanus.

Hedopmanun tBépaoro tena. Pacraxenue u cikatue. Casur. Moayas FOura. Ipenea
YHOpyrux gedopmManui.

TemnoBoe pacHMpeHne KUAKOCTeH U TBEPIBIX Tell, 00BEMHOE U TMHEHHOE pacIIupeHUE.
AHTapMOHH3M TEIUIOBBIX KOJEOAHHWH YaCTHIl BEHIECTBA KaK MPUYHHA TEIIOBOTO PACIIMPEHHUS
ten. [IpeoOpa3oBanne sHEprun B (pa30BHIX IEpexoIax.

YpaBHeHHE TeMI0BOro GanaHca.

IoBepxHocTHOE HaTsmKeHHE. K03 (hUIIMEHT MOBEpXHOCTHOTO HaTshKeHUs. KanmuisipHble
siBieHus. J{aBieHue noJ UCKpUBIEHHON MOBEPXHOCTHIO uakoctu. @opmyna Jlamnaca.

TexHndyeckue yCTpOICTBA U  TEXHOJOTHMYECKHE TMPOIECCHI: IKUAKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEpUaJIbI.

JlemoHcTpanmnu.

TeruoBoe pacimpeHue.

CBoliCTBa HACBILEHHBIX N1aPOB.

Kunenue. Kunenue npu NOHUXEHHOM J1aBJICHUU.

M3mepeHue cuiibl MOBEPXHOCTHOI'O HATSKECHUS.

OMnBITHI ¢ MBUIBHBIMHU TIJIEHKAMHU.

CMaunBaHue.

Kanunmsipusie siBieHus.

Monen HeHBIOTOHOBCKOM KHIKOCTH.

Crnoco0bI H3MepEeHuUs BIaXHOCTH.

HccnenoBanye HarpeBaHus U IJIaBJICHUS KPUCTAIIIMUECKOTO BEIECTBA.

Buzpr nedopmanuii.

Habmronenue manbix gedopmarmit

IIpodeccuonanbHO-0OpUEHTUPOBAHHOE COAEPKAHUE

IIpakTHyeckue 3aHATHS U JadopaTopHbie padoThl Nel13,14

HN3yuyeHne 3aKk0HOMEPHOCTEH MCIAPEHUS KUIKOCTEIA.

M3mepenue ynenbHOM TEIUIOTHI MIJIaBJICHUS JIbJIA.

M3yueHne CBOMCTB HACKIIIEHHBIX MTapOB.

HN3mepenne a6CcoOIOTHOM BJIAKHOCTH BO3/1yXa U OLIEHKA Macchl NapOB B IOMELEHUH.
Usmepenue koddduiineHTa moBepXHOCTHOTO HATSIKEHUS.




Usmepenune moaynst FOura.
HccenenoBanne 3aBHCUMOCTH Ie(OpPMAIH PE3HHOBOTO 00pasna OT MPIIOKEHHOH K HEMY

CHIJIBI.

Tema 4.1

DIEKTpUYeCcKoe

ToJie.

Paznen 4. DnekTpoarHamMuKa.

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue

[IpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHNIE

DJieKTpU3anust Teal W e€ MposiBJIeHHs. JJeKTpuueckuil 3apsia. JIBa Buna
JJIEeKTpUYeCcKUX 3apsnoB. IIpOBOAHMKH, AUIIEKTPUKHM H IOJYNPOBOJIHHMKH. DIEMEHTapHBIN
JNEKTPUUECKUH 3apsl. 3aKOH COXPAHEHHUS IEKTPUUECKOro 3apsiaa.

BzaumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kymona.

AaekTpuyeckoe noJe. Ero neiicreue Ha ajieKTpH4eckne 3apsjbl.

Hanpsixénnocts 3jekTpuyeckoro monsi. [IpoOHeiii 3apsin. JIuauu Hampspk€HHOCTH
JIeKTpUYecKoro noiisi. OJHOPOAHOE NIEKTPUIECKOE MOJIE.

IloTeHIMaNnBbHOCTE NEKTPOCTATUUECKOTO IMOJIA. Pa3HOCTh NMOTEHLUANIOB M HAIpSDKECHUE.
IMoTeHnuanbHas SHeprys 3apsja B AIEKTPOCTaTHIECKOM None. [loTeHnuan 31eKTpocTaTHIecKoro
nonsa. CBsi3b HaNpsHKEHHOCTU MOJS M Pa3sHOCTU MOTEHLUANIOB A 3JIEKTPOCTaTHYECKOTO OIS
(xax OTHOPOIHOTO, TAK 1 HEOTHOPOIHOTO).

IIpuHnmn cynepno3uiuy 3MeKTPUIECKUX TOJEH.

IToe Touewnoro 3apsma. Ilome paBHOMepHO 3apskeHHOH cdepsl. Ilome paBHOMepHO
3apspKeHHOTO 1Mo 00B&My mrapa. Ilome paBHOMEpHO 3apspkeHHOH OSCKOHEYHOW IIOCKOCTH.
KapTtunsl nuHuil HanpsyKEHHOCTH 3THUX MOJEH U HIKBUIIOTEHLIUAIbHBIX TOBEPXHOCTEH.

IIpoBOAHUKH B 3JIEKTPOCTATHUECKOM I10JIE. Y CIIOBHE PABHOBECHS 3apsI0B.

JM3IEeKTPUKY B 3JIEKTPOCTATUYECKOM I0JI€e. JIudIeKTprudecKas IpOHUIAEMOCTh
BEIIECTBA.

Kongencarop. JJeKTPOEMKOCTL KOHJeHCATOPa. JJIEKTPOEMKOCTb  ILIOCKOIO
KOH/IeHcaTopa.

l'[apa.lme.m,ﬂoe CoeANHEHUE KOHIACHCATOPOB. IMocaenoBaTebHOE COeTUHEHHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.2
K 2.1
MK 3.4
11K 4.4




KOH/ICHCATOPOB.

OHeprus 3apsLKeHHOI0 KOHAEHCaTopa.

JIBiKeHHe 3apsKeHHOM 9aCTUIIBI B OJTHOPOIHOM JIIEKTPHUECKOM TOJIE.

TexHuueckue ycTpoHCTBa M TEXHOJOIMUYECKHE IPOLECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
3NIEKTPOCTATHYECKAs 3aINTa, 3a3eMIICHHE MICKTPOIPUOOPOB, KOHIECHCATOPHI, TeHepaTop Ban ne
I'paaga.

JdemoncTpanuu.

YCTpoicTBO U NIPUHLUI JEUCTBUS 3JIEKTPOMETPA.

OnekTpuyecKoe Mmoje 3apsKeHHbIX MIapHKOB.

DIEeKTPUYECKOE N0JIE ABYX 3apSDKEHHBIX IUIACTHH.

Mogens anekTpocTaTnieckoro reHeparopa (Bau ne I'paada).

ITpoBOIHHUKHY B 3IEKTPUUECKOM MOJIE.

DnexkTpocTaTUdecKas 3allnTa.

YcTpoiicTBO U IeficTBUE KOHAECHCATOPA IIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUION[AAW IIIaCTHH,
PacCTOSIHUS MEXIY HUMH M AUIIIEKTPHUECKOH TPOHULIAEMOCTH.

OHeprust MMEeKTPUUYECKOT0 MO 3apsKEHHOTO0 KOHIEHCATOopa.

3apsaka U pa3psiika KOHAEHCaTopa uepes3 pe3ucTop.

IIpakTHyeckue 3aHATHS U JadopaTopHble padoTsl 15,16,17

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE

OueHka cuJ1 B3aMMO/IeiicTBUS 3apsSIKEHHBIX TeJl.
Habnronenue mpeBpaimeHns YHEPTUy 3apsHKEHHOTO KOHICHCATOPa B DHEPTHIO M3IyYCHUS
CBETOAHO/A.
H3yueHnune npoTekaHusi TOKA B 1eNH, COAepPKallell KOHIEHCATOP.
Pacnpenesienne pa3sHOCTHM NOTEHHHAJIOB (HANpPS’KeHHMs) NPH MOC/JAEA0BATEIbHOM
coeJUHEHUH KOH/IEHCATOPOB.
HcciienoBanue pa3psijia KOHJIEeHCATOpPA Yepe3 pe3nucTop.

TeN{a 4.2 OcHoOBHoOE coiep:kaHne
IlocTostHHBII
anexktpudeckuii  [Teopernueckoe o0yueHue




TOK.

Hpo(])eccnm{a.m,ﬂo-opneHTnpOBaﬂﬂoe coaepikanue

Cuia toka. IlocTosiHHBINH TOK.

VYcnoBust  CymecTBOBaHUSL TOCTOSHHOTO 3JIEKTPUYECKOro ToKa. VICTOYHHKM —TOKa.
Hampsoxerne U u DJ1C £.

3akon Oma 1J19 y4yacTKa Hmemnu.

JJIeKTpUYecKoe  CONPOTHBJICHHE. 3aBUCUMOCTb  COIPOTHUBICHHUS  OJHOPOJIHOIO
IIPOBOJHMKA OT €ro AJMHbl U IJIOMIAJY IONEPEYHOIO CEYEHUs. YIEJbHOE COIPOTUBIECHUE
BEIL[ECTBA.

IlocaenoBaresbHOE, Napajule/ibHOE, CMEIIAHHOE COeJUHEHHe NPOBOJHMKOB. Pacuér
Pa3BeTBJIEHHBIX dJIeKTpHYecKux neneil. IIpapuna Kupxroda.

PadoTa 31ekTpUYecKkoro Toka. 3akoH /LxoyJs-JleHua.

MOoIHOCTB 3JIEKTPHYECKOro TOKA. Tenosasi MOIIHOCTD, BhIfie/iseMast HA pe3ucTope.

O[AC u BHyTpEeHHee CONpOTHUBICHHE HCTOYHMKA ToKa. 3akoH Oma Ui MOJHOU
(3aMKHYTOM) 3JIEKTPUUYECKOH 1erny. MONIHOCTh HCTOYHHUKA TOKa. KopoTkoe 3aMbIkaHueE.

KonneHcarop B ienu NOCTOSHHOIO TOKA.

TexHuueckue ycTpoiicTBa M TEXHOJIOIMYECKHE IPOLECCH: aMIEPMETP, BOJIBTMETD,
peocTart, CUETUHK IIEKTPUUECKON SHEPTUu.

JdemoHcTpanum.

W3mepeHne CHITBI TOKA U HAIPSDKCHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT HANPSDKGHUS AN PE3UCTOpa, JIAMITBI
HaKaJIMBaHMA U CBETOIUOMA.

3aBUCUMOCTb COIPOTUBJICHUS LMIMHIAPUYECKUX IIPOBOJHHUKOB OT JUIMHBI, IUIOINAAH
MONEPEYHOro CEUeHUs U MaTepHaa.

HccnenoBaHue 3aBUCHMOCTH CHIIBIL TOKa OT CONPOTHUBICHUS IPU IOCTOSIHHOM
HaIpsHKCHHUH.

Ipsmoe n3meperne DJC. KopoTkoe 3aMbIkaHHE TadbBaHHYECKOTO JIEMEHTa M OICHKA
BHYTPEHHETO CONPOTHUBIIECHUSI.

CriocoObl coeTMHEHUs HCTOYHUKOB Toka, DJIC GaTapeil.

TOKa B LIETH.

IIpakTnyeckue 3ansaTus 1 JabopaTopunie padoTsl 18,19,20




HccenenoBanue CMEIIAaHHOTO COCAMHEHNS PE3UCTOPOB.

H3mepenue yiebHOro CONPOTUBJICHHS TPOBOIHHKOB.

Hccienosanne 3aBUCHMOCTH CHJIbI TOKA OT HANIPSIZKEHUS IS JIAMIIbI HAKAIMBAHMSA.

YBeanueHue npeesia H3MepeHust amnepMeTpa (BoJIbTMeETpa).

N3zmepenne 3JIC 1 BHYTPEHHETO CONPOTHUBICHUS HCTOYHUKA TOKA.

Hccaenosanne 3asucumoctn JJIC rajbBaHHYECKOI0 3j1€MEHTa OT BPEeMEHHM NpHU
KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3sHOCTU MOTEHIUATIOB MEKAY MONIOCAMU UCTOYHMKA TOKA OT CHIIbI TOKA
B LIETIH.

Hccnenosanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH UCTOYHHKA TOKA OT CHIIBI TOKA.

Tema 4.3.

Toxu B Ppa3InIHbIX

cpenax.

OcHoBHOE coaepkanue

Teopernyeckoe o0yueHue




DJIeKTpUYecKasi IPOBOJUMOCTb Pa3JUYHBIX BeUIECTB. JJICKTPOHHAS NPOBOAHNMOCTD
TBEPABIX  METALIOB.  3aBUCUMOCTb  COIPOTHBIEHHS  METAUIOB  OT  TEMIEpaTyphbl.
CBepXnpoBOJUMOCTb.

DJieKTpUYecKuil TOK B Bakyyme. CBONCTBA 3JICKTPOHHBIX IIY4YKOB.

HonynpoBoannku. CoOCTBEHHass W MpPUMECHAs INPOBOJMMOCTH IIOJIYIPOBOIHHKOB.
CsoiicTBa p-ni-iepexona. [ToxynpoBogHUKOBEIE TPHOOPEL.

DJIeKTpUYeCKHii TOK B  JJIEeKTPOJHMTAX. JJIEKTPOJUTHYECKAS] JHCCOLMALMS.
DuiekTpo.Jiu3. 3akoHbl @apajes A1 3JEKTPOIU3A.

OnexkTpuueckuid TOK B ra3ax. CaMOCTOSTENBHBI M HECAMOCTOSITEIBLHBIA paspsi.
PaznuuHble TUIIBI CAMOCTOSITENBHOTO paspsaga. Monnus. [Tnasma.

TexHuueckue ycTpoiicTBa M INPAKTHUECKOE INPUMEHEHHE: Ta30pa3psIHble JIAMIIBL,
JJIEKTPOHHO-IIy4eBast TpyOKa, MONYNPOBOAHUKOBBIE NPHOOPBL AMOJ, TPAH3UCTOP, (oTomuon,
CBETOIMOM, TalbBaHWKA, paQUHUpPOBAaHME MeNW, BHIUIABKA AaFOMHUHHSA, OSJCKTPOHHAs
MUKPOCKOIUS.

JdeMoHcTpanuu.

3aBUCHMOCTb CONPOTHUBIIEHUS] METAIJIOB OT TEMIIEPATYPBHI.

IIpoBOIUMOCTB 3/IEKTPOIUTOB

3axonsI anekTponusa Papajes.

HckpoBoii pa3psn 1 mpoBOIAMMOCTb BO3AyXa.

CpaBHeHUE IPOBOIUMOCTH METAJUIOB U TOIYIPOBOAHUKOB.

OIHOCTOPOHHSA IPOBOIUMOCTD JHOJA.

IIpakTHYecKkue 3aHATHS U JJa0opaTopHbIe padoThbl 21

Haémonenue 3j1eKTpomsa.

W3mepeHue 3apsia 0JHOBAJIEHTHOIO HOHA.

HcciienoBanme 3aBUCUMOCTH CONPOTHBJIEHHS] TEPMOPE3UCTOPA OT TeMIlepaTyphbl.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH JHOAA.

Tema 4.4

OcHoOBHOe coepxxanue




IMarHuTHOE T10JIe

TeopeTnueckoe o0yueHne

B3anMopeiicTBHe NMOCTOSIHHBIX MATHMTOB M TPOBOJHMKOB € TOKOM. MarHurTHoe
noJsie. Bektop mMarauTHON MHAYKOMHU. [IpuHIMD cynepno3uuyy MarHUTHBIX mnojed. JInaun
MarHMTHOM MHIYKIIHH.

MarsutHoe 1oJie IPOBOAHUKA C TOKOM (IIPSMOrO NMPOBOJHHUKA, KATYIIKU U KPYTOBOTO
BUTKa). OmBIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuaa JlopeHua, eé HanmpaBJjieHMe U MOIYJb. /[BUkeHHe 3apsiKeHHOH 4YacTHLBI B
OJHOPOAHOM MATHMTHOM 1oJie. PadoTa cuibl Jlopenna.

MarnutHoe nosne B BewecTse. PeppoMarHeTHKy, napa- U IMaMarHeTUKH.

TexHuueckue YCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, DJICKTPOMAarHUTOB, TECTEP-MYJIBTUMETpP, JIIEKTPOIABHIATENh SIKOOH, YCKOPHUTEIH
3JIEMEHTaPHbBIX YaCTHII.

JdemoncTpanuu.

KaptrHa nWHWA WHIYKIMA MarHATHOTO TIOJNS TIOJIOCOBOTO M TIOAKOBOOOPA3HOTO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKIMM TOJS JUIMHHOTO TPSMOTO TPOBOAHUKA H
3aMKHYTOTO KOJIBI[EBOTO MPOBOHUKA, KATYIIKH C TOKOM.

BsaumMoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHenictBue cunbl JIopeH1Ia Ha MOHBI AIEKTPOJINTA.

Habmronenue qBYKEHMS TyYKa SJICKTPOHOB B MATHUTHOM ITOJIE.

TIpuHIMI AEHCTBYS SIEKTPOUMEPHUTEIBLHOTO MPUOOPA MATHUTORICKTPHUUECKON CHCTEMBI.

IIpakTyeckue 3aHsATHS U 1a00paTOpHBIE padoThI 22




HcciienoBanne MATHUTHOTO MOJISI OCTOSTHHBIX MATHUTOB.
HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

UccnenoBanue neiicTBHs MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.
HN3Mepenne cuiibl Ammepa.

N3yueHune 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.

OrnpeneneHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUs CHIIBI AMIIiepa.

Tema 4.5
DJeKTpOMarHuTHas
HHIYKIHS.

OcHoBHoOe coepxanue

Teopernyeckoe o0yueHue

SBnenne 3neKTpoMArHMTHOW MHAYKIUH. IIoTOK BekTOpa MArHUTHOH WHAYKIHH.
OJC uuaykuuu. 3aKoH 3JieKTpoMarHUTHOW uHAykuuu Papaznes. Buxpesoe 3jekTpuueckoe
noJie. Toku dyxo.
OJIC NHAYKIMHY B TPOBOAHUKE, ABUKYLIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.
ITpaBuno Jlenua.
HWuayxkruBHocTh. KaTymka MHIYKTHBHOCTH B LeNMH NOCTOSHHOrO Toka. SIBieHme
camounaykuuu. IC caMOMHAYKIMH.
OHeprust MarHUTHOTO NOJISL KAaTYIIKH C TOKOM.
ONeKTpOMarHUTHOE TOJIE.
TexHuueckne yCTpPOMCTBA M TEXHOJNOTHUECKME MPOLECCHL: WHAYKIMOHHASA IIeYb,
COJIGHOUJI, 3aIIUTa OT 3JIEKTPU3AIHNHU TeJI IPH ABUKEHUU B MATHUTHOM I0Je 3eMIIH.
JemoncTpanum.
HaOmonenue sBIeHHS 3J€KTPOMATHUTHOW HHAYKIIUN.
HccnenoBanne 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHHS MAarHHUTHOTO
HOTOKA.
IIpasuno Jlenna.
[Nagenue MarauTa B aTIOMUHHEBOH (MeIHOI) TpyOe.
SIBeHye caMOUHIYKIIMH.
Uccnenosanue 3asucumoctd J/IC caMOMHAYKIUN OT CKOPOCTU M3MEHEHMS CHJIBI TOKA B
LEIH.
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HccnenoBanne siBjIeHUS 3J1eKTPOMATHUTHOW HHAYKIUH.
Omnpenenenue HHIYKINA BUXPEBOTO MAaTHUTHOTO MOJISL.
HccnenoBanue siBICHUS CAMOWHITYKIHH.

CoOopka Moze/H 3J1eKTPOMATrHHTHOIO TeHepaTopa.

Tema 5.1
MexaHu4deckue
KOJIcOaHus.

Pasnen 5. Komebanus v BOJIHEL

(OcHOBHOE coaep:kaHUue

TeopeTnueckoe 00ydeHne

KonebareanHnas cucrema. CBoOogHBIEC KO1e0aHN .

I'apmonnyeckue kose0anusa. Kunemarnyeckoe ¥ JMHAMMYECKOE  OIUCAHUE.
DHepreTuyeckoe ONHUCaHME (3aKOH  COXpaHEHHWS MEXaHHMYeCKOW dSHeprum). BriBog
JUHAMAYECKOTO  OIMCAaHWS TapMOHMYECKMX KOJICOAHMH W3 HMX DJHEPreTHYECKOro U
KMHEMaTHIeCKOTO OTIMCAHUSL.

AvMmumntyaa u ¢asa kosedanuii. CBsi3b aMIUTMTYIbI KOJICOAHHH MCXOJHOW BEJIHMYMHBI C
aMIDIUTYAaMH KoJieOaHHi e€ CKOPOCTH M yCKOPCHHUSI.

Ilepuon wu 4yacrora KoJsedanmii. Ilepmonx MambsIx CBOOOMHBIX — KoseOaHMI
MaTeMaTHYeCcKoro MasTHuKa. [lepron cBOGOAHBIX KoJeOaHH NPY>KUHHOTO MasiTHUKA.

IlonsitTue o0 3aTyxalmUX KoJedaHusix. BEIHYXICHHBIe KojcOaHus. Pe3oHaHC.
Pe3onancHas kpuBasi. BiausHue 3aTyxaHus Ha BUA PE30HAHCHON KPUBOH. ABTOKOIEOAHHS.

TexHnUUecKne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOIECCHI: METPOHOM, Yachl, Kadelnd,
MY3bIKaJbHBIC HHCTPYMEHTEI, cericMorpad.

JemMoHcTpanuu.

3anuch K0Jie0aTeIbHOr0 ABUKEHUS.

Habnronenue He3aBUCMMOCTH IIEpUOJa MANIBIX KoJieOaHHil Tpy3a HA HUTH OT aMIUTUTY/bL.

HccnenoBanne 3aTyXarommx KojJeOaHUH W 3aBHCHMOCTH IIepHo/ia CBOOOIHBIX KojeOaHmit

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
K 2.1
IK 3.4
K 4.4




OT COTIPOTHBIICHHS.
HccnenoBanne koyeOaHWit Tpy3a Ha MAacCHBHOW TIPY)XHHE C IeNbi0 (HOpMHPOBaHUSL
IpeACTaBICHUH 00 uaeanbHOH MoeN! NPY>KHHHOTO MasATHUKA.
3aK0H COXpaHECHUs YHEPTHH IPH KoJIeOaHUIX Tpy3a Ha PYKHHE.
HccnenoBanre BEIHYKAEHHBIX KOJICOaHHIH.
Habnronenue pe3onanca.
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N3mepenue neproaa cBOOOIHBIX KOJeOAHHI HUTSHOTO U MPYXKHHHOTO MasTHUKOB.
H3y4deHne 3aK0OHOB IBMKEHMS TeJIa B X0/e Kosle0aHMii Ha yIPyroM nojasece.
N3y4yenne nBUKEHUS HUTSHOTO MasTHUKA.

IIpeoOpa3oBanue SHEPTUU B IPYKUHHOM MAasiTHUKE.

HccnenoBanne yObIBaHUS aMIUIUTYABI 3aTYXaIOMIKUX KOJIEOaHUH.

HccnenoBanne BRIHYXIEHHBIX KOJICOaHUH.

Tema 5.2.
DJIEeKTPOMarHUTHBI
e KoneOaHus.

OcHoOBHoOe coepxxanue

TeopeTndeckoe o0yueHue




KoaebaTenbHblii KoHTYp. CB00OAHBIE 3JIEKTPOMATHUTHBIE KOJ1e0aHUS B M1€aTbHOM
KkosedateqbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsjia KOHJEHCATOpa C
aMIUTUTYAOH CUIIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHECHHUS YHEPTHH B HACATEHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxaromue JJIEKTPOMAarHWTHbIE KoJeOaHWs. BBIHyXIEeHHbIE 3IEKTPOMArHUTHBIC
KoyieOaHusl.

IlepeMmeHHBIN TOK. MOIIHOCTHL NepPeMEHHOI0 TOKA. AMILIUTYIHOe W JelicTBYIoLIee
3HaYeHHe CHJIbI TOKA H HANPSKEHUs TIPH Pa3INdHON (opMe 3aBUCHMOCTH IIEPEMEHHOTO TOKa
OT BPEMEHHU.

CuHycouJaJIbHBII NIEPEMEHHBIN TOK. Pe3uctop, KOHAEHCATOp U KAaTylIKa UHAYKTUBHOCTH
B LIENH CUHYCOUIAJIBHOTO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpspKeHU.

Wneansusiii Tpancdopmarop. [IpousBoacTso, nepenaya U norpedieHne
JIEKTPUYECKON SHEPTUH.
OKONOrn4ecKue pUCKY MIPU IPOU3BOJCTBE anekTposHepruu. Kynsrypa

HCTIONIB30BaHUS 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HIL.

TexHuueckre YCTpoHCTBA U TEXHOJIOTMYECKUE MPOLECCHI: 3IEKTPUUECKUH 3BOHOK,
TeHepaTop IMePEeMEHHOTO TOKa, TMHIH 3JICKTpoIepeaad.

JdemoncTpanuu.

CBOOO/IHBIC AIEKTPOMArHUTHBIC KOJICOAHHMS.

3aBHCHMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuunorpaMMel AIEKTPOMArHUTHBIX KoyieOaHUI.

I'eneparop He3aTyxalOMMX IEKTPOMArHUTHBIX KoJeOaHHI.

Mogenb 31eKTPOMarHUTHOTO TeHepaTopa.

BEIHYXICHHBIC CHHYCOHTATbHBIE KOJTCOaHUS.

Pesucrop, kaTylika HHIYKTUBHOCTH U KOHAEHCATOP B LIEMHU IIEPEMEHHOTO TOKA.

Pe3oHaHc mpu mocnenoBaTeIbHOM COSIMHEHHH PE3MCTOPAa, KATYIIKW MHIYKTHBHOCTH U
KOHJICHCATOopa.

YCTpoiicTBO M MPUHLUI AeHCcTBUS TpaHchopMaTopa.

Mopens THHUH SJIEKTPOIepeIad.
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U3yuenne Tpancopmartopa.

HccnenoBanue nepeMEeHHOIO TOKAa 4epe3 MOCIENOBATEILHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

Habmronenue snekTpoMarHuTHOTO pe30HaHCca.

HccnenoBanue padboThl HCTOYHMKOB CBETA B 1IeNU MEPEMEHHOI0 TOKA.

Tema 5.3

OcHoOBHoOe coepxxanue
Mexanudeckue u

anexkrpomaruuTHoie[T eopeTnyeckoe odyueHue




BOJIHBI.

MexaHn4eckue BOJIHBI, YCJI0BHS UX pacnpocrpaHeHusi. Ilonepeunslie 1 npojoJibHbIE
BOJIHBL. [lepnoj, ckopocTh pacnipocTpaHEeHHs U JUIMHA BOJIHbI. CBOMCTBA MEXaHUUECKUX BOJIH:
OTpakeHHe, peIoMIICHNE, HHTephepeHINs U TUPPAKITHSL.

3Byk. CkopocTh 3ByKa. [’ poMKkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

[ITymoBoOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEbL.

OJIEeKTPOMAarHUTHBIE BOJIHBL. Y CJI0BUS U3IIy4EHUS DJIEKTPOMATHUTHBIX BOJIH.

—» —»
B3anMHast opueHTanus BeKTopoB E, B,v B 351eKTpOMarHuTHO BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH: OTpaK€HHE, IPElIOMIICHHME, HOJsIpU3alus,
uHTepdepeHIys U TudpaKus.

[Ikama 3MeKTPOMArHUTHBIX BOJNH. [IprMeHEHHE 3IEKTPOMArHHUTHBIX BOJIH B TEXHUKE H
OBITY.

IIpunnune! panuocsa3u u TenesuaeHus. Paguonokanus.

ONEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckre ycTpoWCTBa M MPaKTUYECKOE MPUMEHEHHE: MY3BIKAIbHBIE MHCTPYMEHTBI,
pamap, pamuMoONpHEMHHK, TeIeBH30p, aHTeHHa, TtenedoH, CBY-meus, yipTpa3BykoBas
JUarHOCTHKA B TEXHUKE U MEIUIIUHE.

JlemoHCcTpanmnu.

OO6pazoBaHue ¥ pacIpOCTPaHEHHE MTOTIEPETHBIX U ITPOIOIBHEIX BOJIH.

Konebmromnieecs Teno Kak HCTOYHHUK 3BYKA.

3aBHCHMOCTD JUIMHBI BOJIHBI OT YaCTOTHI KOJICOaHHUH.

Habmonenne oTpakxeHHs. ¥ IPEIOMIICHHS MEXaHIMYECKIAX BOJIH.

Habmronenue naTepdepeHny 1 TUPpaKui MEXaHNIECKUX BOJTH.

AxycTH4yecKuil pe3oHaHC.

CpoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

Habnronenue cBsI3M TPOMKOCTM 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOM
Kone6aHuil.

UccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX  BOJH:  OTpaKeHHE, IPEIOMIIEHUE,
HOJIApH3aIy, TU(paKuus, THTepHepeHI.

O6HapyxeHne nHPPaKpPaCHOTO U yIbTPa(pUOIETOBOTO U3TyUSHUH
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N3yuenue napaMeTpoB 3ByKOBOM BOJIHBL.
M3ydenune pacnpocTpaHeHUsi 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBeE.

Onruka

Tema 5.4

OcHoBHoOE€ coaepkanue

Teopernueckoe o0yueHue

IIpsimosiMHeliHOe pacnpocTpaHeHHe cBeTa B OJHopoAHoil cpege. Jlyu cBera.
To4ye4HbIil HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe H300paKeHHH B IJIOCKOM
3epxaine. Chepraeckue 3epkaia.

IMpenomnenne cBera. 3akOHBI TNPEIOMIICHHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npenomieHuss. OTHOCHTENBHBIA MOKa3aTelb HperoMieHHus . [loCTOSHCTBO YacTOTHI CBeTa M
COOTHOIIICHHE [UTMH BOJH TIPH IEPEX0/i¢ MOHOXPOMATHYECKOTO CBETa depe3 TPaHHIly pasielna
JIBYX ONTHYECKUX CPel.

Xop nyueit B npusMme. Jucnepcus cera. CiioxHbIN cocTaB O6enoro cera. LgeT.

IToHOE BHYTpEHHEE OTpaskeHue. IIpeieTbHbINH YT oIl II0JIHOTO BHYTPSHHETO OTPaXKEHHUS.

Cobuparoniie 1 pacceuBamome JTuH3bL. ToHKass JuH3a. DOKyCHOE pacCTOsSHHE U
ONTHYECKAsl CUJIa TOHKOW JIMH3BL. 3aBHCHUMOCTh (JOKYCHOT'O PACCTOSIHUS TOHKOU ChepHuYecKOi
JIMH3HI OT €€ TeOMETPUH U OTHOCHUTEIBHOTO ITOKA3aTe sl MPEITOMIICHHS.

®opMyina TOHKOH JIMH3BI. YBEJIUUYEHUE, 1aBaeMO€ JIMH30.

Xon jyya, NPOLIEIIEro JIMH3Y 0]l IPOU3BOJIBHBIM YIJIOM K €€ INIaBHON ONTHYECKON OCH.
IToctpoeHue n300paxeHnii TOUKHU U OTpe3Ka NPsIMOM B COOMpAIOIUX U PACCEUBAIOLINX JIMH3aX U
WX CHUCTEMaXx.

Onrudeckue npubopsl. Paspemaromias cnocoOHOCTh. ['1a3 Kak onTHdeckas cucrema.

Ipemensr IPUMEHUMOCTH TEOMETPHIECKON ONTHKH.

BomnoBast ontmka. MHTepdepenmms cBera. KorepeHTHBIE WCTOYHHKH. Y CIIOBHUS
HaOII0IeHUs] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT IBYX KOTEPEHTHBIX
HCTOYHHKOB. [IprMepBI KITaCCHIECKUX HHTEP(EPEHINOHHEBIX CXEM.

Judpakius cBera. JudpakinuoHHas pemérka. YciloBHe HAOMIOAECHUS TJIAaBHBIX
MaKCUMYMOB IIpU TTaJleHU MOHOXPOMATHUYECKOTO CBETa Ha U(PPAKIHOHHYIO PEIIETKY.

[Monspu3zamus cBeta.

JdeMoHcTpanuu.




3aKOHBI OTPAKESHHUS CBETA.

VccnenoBanne mpenoMIIeHNS CBETA.

Habnronenue moaHOro BHYTpEHHETO OTpaxxeHus1. MoJiesb CBETOBOA.
HccnenoBanue Xo/1a CBETOBBIX IIYYKOB Yepe3 INIOCKOMApAIUICIEHYIO INIACTHHY U IPU3MY.
HccnenoBanne cBOWCTB H300paykeHNUIT B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCKoIa.

Habumonenue naTepdepeHnnn ceera.

Habnromenue [BETOB TOHKUX TUIEHOK.

Hab6monenue nudpakuuu cera.

W3ydenne nuppakimoOHHON peImeTKH.

Habnronenue qudpakimoHHOTO CIIEKTPA.

Ha6monenne aucnepcun cera.

HabroieHre mossipu3aniy cBeTa.

[IpuMeHeHre TONAPOUAOB IS U3YUEHHSI MEXaHUUECKUX HaNpPsKEHUH
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M3mepeHne TokasaTerst MPeJIOMICHHUS CTeKIIa.
HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PAcCTOSTHHS OT BEIIECTBA (Ha MPUMEpE KUAKUX
JIUH3).
H3mepenue (OKyCHOTO pacCTOSHHS PAaCcCEHBAIOIINX JIMH3.
IMonyuyenne u3o00paskeHns B cucTeMe U3 MUIOCKOI0 3epKajia U JIMH3bI.
IHony4yenne u3o0paskeHusi B cucTeMe U3 ABYX JIHH3.
KoHcTpynpoBaHUe TEIeCKOMIYECKAX CHCTEM.
Ha6monenne nudpaxuu, HHTEpGEPEHIINN U MOTIPHU3AIIH CBETA.
H3ydenne nonspusanyu cBeTa, OTPaKEHHOTO OT HOBEPXHOCTH AUDIIEKTpHKA. M3yueHne
UHTEep(EPEHIIUN JT1a3epPHOTO M3IyYCHUS Ha JIBYX ILIEIX.
Habnronenue nucniepcuu.
Habnronenue u nccienoBanue TUQPPaKIUOHHOTO CIIEKTPA.
W3mepenue AJIMHBI CBETOBOM BOJIHBI.
INomyueHne crieKTpa U3ITydeHU CBETOINOAA TIPH HOMOIIHN T (PPAKINOHHON PEIIETKH.




Paznen 6. OCHOBBI clleUATBLHON TEOPHH OTHOCUTEJILHOCTH.

BOJIHOBOM yallu3M

Tema 6.1 TeopeTnueckoe o0yueHne
OcHOBBI
crenuaabHON
TEOpUH
OTHOCUTEIILHOCTH
I'paHunbl mMpUMEHHMMOCTH KJaccuueckoil MexaHuku. I[locTynaTsl cnemuaJbHOM OK 01
TEOPHU OTHOCUTEJILHOCTH. OK 02
IIpocTpaHcTBeHHO-BpeMeHHON uHTepBasa. [IpeoOpazosanms JlopeHma. VYcioBue 8E 8‘5‘
OpUIUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKpAIlCHUE OK 07
JUIIHBI.
OHeprus U UMITyJIbC PEIITUBUCTCKON YaCTULIbL.
CBs13b Macchl € SHEPTUEH U UMITYIbCOM PEIATHBUCTCKON YaCTUIIBI. DHEPTHUsl HOKOSL.
TexHudeckne yCTpOHCTBA U TEXHOJOTMYECKUE MPOLECCHI: CIYTHUKOBBIE MPHEMHUKH,
YCKOPUTENH 3apSKEHHBIX YaCTHILL.
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OmpeneneHue MMITyJIbca W SHEPTHH PEIITHBUCTCKUX YacTHIl (10 ¢oTorpadmsm Tpekos
3apsHKEHHBIX YaCTHUIl B MATHUTHOM II0JIE).
Pa3znen 7. KBantoBas ¢pusuka.
Tema 7.1 Teopernyeckoe o0yueHue
IKopnyckynsipHo-




PaBHOBecHOe TemJI0BOe H3JIyuyeHHe (U3jaydeHHe a0COJIOTHO YEPHOro Teja). 3aKoH
cMmemienus Buna. I'mnore3a Ilnanka o kBaHTax.

®DOoTOHBI. DHEPTHUS I UMITYJIEC (POTOHA.

®otoadpdext. Onbitel A.I'. CronetoBa. 3akoHbl GoTodddexTa. YpaBHeHHe DHWHIITEHHA
s poroaddekra. «KpacHas rpanuna» Gotorddexra.

JaBneHne cBeTa (B YacTHOCTH, [aBICHHE CBeTa Ha AaOCONIOTHO IIOTJIONIAIOUIYI0 U
a0COIOTHO OTpaXkarolIyko mosepxHocTs). OmbiTe! I1.H. JIeGenera.

BosHoBble cBoiicTBa wacTtull. Bonnsl e bpoinsa. nuHa BonHbl e bpoitng u pazMepsl
o0acTi JTOKaMM3aiy ABIDKYIIeiics dacTHIbl. KopmyckynsapHO-BOTHOBOH ryanm3m. Judpaxmust
3JIEKTPOHOB Ha KpHCTaax.

Crneuunduka n3mepenuii B MuUkpoMupe. COOTHOIICHUST HEOIPEIEICHHOCTEH
Ieiizenbepra.

JlemoHncTpanmu.

®oT03(h(heKT Ha yCTaHOBKE C ITMHKOBOI TIACTHHOM.

HccnenoBanue 3akOHOB BHENIHETo (oTodddekTa.

Conneunas Oartapes.

HccnenoBanne 3aBUCHMOCTH CONPOTUBIICHHUS TOTYIPOBOJIHUKOB OT OCBEIEHHOCTH. CBETOAMO.

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2
IK 2.1
K 3.4
IK 4.4
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HUccaenoBanne poropesncropa.
N3zmepenne nocrossHHOM [InaHka Ha 0CHOBe HccinenoBanus GoTodddekra.
HcceroBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOHO/ OT HANPSIKEHUSI.

Tema 7.2 ®usuka
aToma.

TeopeTnyeckoe ody4yenue

Hoctyaartsl Bopa. M3nyuenue u nornomnieHue (GOTOHOB IPH HEPEXOE aTOMa C OTHOTO
YpPOBHSI SHEPTUU Ha APYTrOH.

Bups! ciektpoB. CHeKTp ypoBHEH 3HEPrUU aToMa BOJOPOAA.

CrnoHTaHHOE U BBIHYXJIEHHOE H3IydeHHe ceTa. Jlasep.

JdemoncTpanum.

Mogzens omsiTa Pesepdopra.

Habnronenue nuHeRYaTHIX CIIEKTPOB.

OnbITHI 10 HCCJIET0BAHHIO CTPOCHHUs aTOMA. HnaHeTapHaﬂ MOJ¢JIb aTOMA Pe3epq)0pz[a.




YcTpoiCTBO U 1eWCTBUE CUETUYMKA MOHU3UPYIOIIUX YACTHII.
OnpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO U3IY4YEHUS.
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HaGmroneHue tmHeR4aToro crnekrpa.
UccnenoBanue criekTpa pa3peXeHHOTO aTOMapHOTO BOJIOPO/1a U U3MEPEHNE TIOCTOSIHHOM
Punbepra

Tema 7.3 ®usuka
ATOMHOTO S1pa U
DIIEMEHTAPHBIX
lyacTuL,

Teopernyeckoe o0yueHue

Hyknonnas monens sapa IeitsenGepra-VBanenko. 3apsn sapa. MaccoBoe 4mcIO sapa.
H3oTonsL.

3aKOH pagMoaKTUBHOIO pacnana. PaguoakTuBHble H30TONBI B Ipupoze. CBoiicTBa
HOHU3HPYIOILETO U3TyueHus. BiusHue paqnoakTHBHOCTU Ha JKHBbIe OpraHu3Mbl. EcTecTBEHHBIN
(o u3nyueHus. Jlozumerpus.

OHeprust CBSA3U HYKIOHOB B sape. SnepHsle cuisl. Jledext macch sapa.

Snepubie peakuuu. Jlenmenue W cuHTE3 sAep. SnmepHele peakTopbl.  [IpoGieMbl
YIOpPaBIIIEMOr0  TEPMOSIAEPHOTO CHHTE3a. OKOJIOTMYECKUE ACIEKThl PAa3BUTUSL  AJEpHOU
JHEPIeTUKU.

MeToas! periucTpalvy U UCCIIEA0BAHUS JIEMEHTAPHBIX YaCTHIL.

OyHaMeHTaIbHble B3auMOJEHCTBUSA. bapuoHbI, ME30HBI U JeNnToHbL. IIpencraBieHue o
CrangaprtHoii Mojienu. KBapK-riitooHHast MOJIENb apOHOB.

Ousuka 3a npeaenamu CtangapTHoit Moaenu. TéMHast MaTepust U TEMHAs SHEPTHSL.

EnuncTBO hr3uueckoi KapTHHBI MUpA.

TexHuuyeckne YCTpOiicTBA M TeXHOJOTHYeCKHe Mpouecchl: JO3UMETp, Kamepa

Buiibcona, siiepHbIi peakTop, TEPMOSACPHBIA peakTop, aToMHass 60M0Oa, MATHUTHO-PE30HAHCHAS
TOMOTpadus.
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acCTpOHOMHH. [IpHMEHMMOCTH 3aKOHOB (HM3WKH M1 OOBACHEHHS IPHUPOIBI KOCMHYECKHX
00OBEKTOB.

Metoabl acTpOHOMMYECKHX HccieqoBaHui. COBpeMEHHBIE ONTHYECKUE TEJIECKOIbI,
PaIuoTeNeCKOIIBl, BHEATMOC(EpHAs aCTPOHOMHS.

Bupn 38é3nH0T0 Heba. Co3Be3nus, ApKue 3BE3/b], INTAHETH, UX BUIUMOE ABHKEHHE.

ConHeyHas cucTeMa.

Connue. ConHeyHast akTUBHOCTh. Mcrounuk sHepruu ConHIa u 3BE3.

3BE3AbI, MX OCHOBHBIE XapaKTEpPUCTHKH. JlMarpamMmma «CHEKTpalbHBIA Kiacc -
CBETHMOCTbY. 3BE3MbI TJIAaBHON MOCIENOBATENFHOCTH. 3aBUCHMOCTh «Macca - CBETUMOCTBY IJISt
3BE€31 IJIaBHOM  MoOcienoBaTelbHOCTU. BHyTpeHHee cTpoenue 3BE€3n. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKICHUH U 3Boronuy CoslHIA U 3BE3A. DTalbl XKHU3HHU 3BE3.

Muneunsrii [TyTs - Hama ['anaktuka. [Tonoxxenue u nemwkenue Connua B ["anaktuke. Tumb
rajakTvk. Paguoranaktuku u kBazapsl. UEpHbBIE IBIPHI B SIPAX FalakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonbmioro B3priBa. PenukroBoe n3nydeHue.

MacmrabHas cTpykrypa Beenernol. MeraranakTuka.

Hepeménusie mpoOyieMbl aCTPOHOMHH.

HccnenoBanue TPEKOB 4acTHIL (IO TOTOBBIM (oTorpadusm). 2
HccnenoBanne pagroakTHBHOTO (hOHA C HCMOIB30BAHHEM JO3UMETPA.
H3y‘IeHI/Ie TIOrJIOICHUA 6€Ta-‘{aCTI/IH AJITOMHHHCM.
Paznes 8. Di1eMeHTHI aCTPOHOMUM M ACTPOPU3UKH.
Tema 8.1 Teopernyeckoe o0yueHue OK 01
DNEMEHTHI OK 02
ACTPOHOMHUU U OK 03
acTpou3HKH. OK 04
OK 05
OK 07
Otamel  pa3BUTHA acTPOHOMHHM. [IpHWKIagHOE W  MHPOBO33pEHUYECKOE 3HAUCHHE 10

[IpakTHyecKue 3aHATHSA U JadopaTopHbIe padoTsl 32,33




HaGmronenus 3BE3nHOrO HebOa HEBOOPYKEHHBIM IJIA30M C HCIOJB30BAHHEM KOMIIBIOTEPHBIX 4
MPWIOKEHUH JUId ONpeAeNeHHUs IIOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOTo noutymmapus u sipkue 3837161 Juddepeniuposannslii 3a4er.
Teop. 92
JlabopaTopHbie pabOThI 66
Bcero 158




4. YCJIOBUS PEAJINBALINU ITPOTI'PAMMBI OBIIEOBPA3OBATEJIBHOT'O
YYEBHOI'O IPEJMETA

4.1. TpeGoBaHNsI K MUHHMAJIbHOMY MaTepHAILHO-TEXHUIeCKOMY 00ecnedeHHI0

Jlns peanu3anuy nporpaMMBbl JJUCIUIIIMHEL HIMEETCS yIeOHbIH KaONHET (QH3UKH.

O0opynoBanue yueOHOr0 KaOUHeTa:

Harnsaoasle mocoOust (KOMIIEKTHI y9eOHBIX TaOJNMI, CTEHAOB, CXEM, IUIAKaTOB, MOPTPETOB
BBIJIAIONINXCS YICHBIX B (DH3UKOB U Jp.);

JlemoHcTpanuoHHoe o0opyaoBaHue (001Iero Ha3HAYSHUS U TEeMaTHYECKHe Ha0OPBbI);

HarJIsiIHbIC 1OCoOMst (KOM]’IJ’IGKTBI y‘{CGHBIX Ta6JTI/ILI, mIakatel: «®OU3WYECKUE BEIUYHUHBI U

(dyHIaMeHTambHBIE KOHCTAaHTB», «MexayHaponHas cucrema exunun CHy», «lleprmommdeckas

cucTeMa XuMuueckux sinemeHtoB (.. MenneneeBay, IOPTPETHI BBIIAIONMIUXCS YUCHBIX — (QU3HKOB

1 aCTPOHOMOB);

Kommuiext tabopatopHoro o6opynoBanus i 1abOpaTOPHOTO MPAaKTHKyMa 110 ONTHKE;

KowmmekT naboparopHoro o6opynoBaHus UIst 17a00paTOPHOTO IPAKTHKYMa 0 MEXaHUKE;

Kommiekt nabopaTopHOro o0opymoBaHHs Ul J1a0OpaTOPHOrO IMpPaKTHKyMa IO MOJEKYJSpHOH
(I)PI3I/IKC 1 TCPMOAUHAMUKU,

Kommrext mabopatopHoro o6opyaoBaHus Jist 17a00paTOPHOTO MPAKTHKYMa IO IEKTPHIECTBY;

O6opynoBanue 1abopatopun 1 pabodnx MecT JlabopaTopun

- IUIAKTHYECKHe MaTepuaibl (3aaHusi Uil KOHTPOJBHBIX paboT, Uil pa3sHbIX BHIOB OLEHOYHBIX
CPEICTB, 9K3aMeHa U JIp.);

- TeXHUYECKHE CpPeICcTBAa 00ydeHHs (TIepCOHAIBHBIA KOMIIBIOTEp C JIHMIEH3HOHHBIM IPOTPaMMHBIM
obecreueHreM; MyJIbTHMEANITHBIH IPOEKTOP; NHTEPAKTUBHAS OCKA, BEIXOJ] B JIOKAJIHYIO CETh);

4.2. YuyeoHo-uHpopmManoHHoe odecneyeHne 00yueHuns

DJIeKTpOHHbBIe (HU(PPOBbIe) 00pa3oBaTelbHbIe Pecypehl:
MHuUHHCTEpPCTBO HayKH | BhIcIIero obpaszoBanus Poccuiickoit ®denepanuu (https://minobrnauki.gov.ru)
Denepanbublii noptan «Poccuiickoe obpazoBanuey (http://www.edu.ru/);
Wndopmarnmonnas  cucrema  «ExgmHOoe  OKHO — gocTyma K 0Opa3oBaTeNbHBIM  pecypcam»
(http://window.edu.ru/);
Enunas xomnekuust tndposbix obpasosaresbHbix pecypeos (http://school-collection.edu.ru/);
DdenepanbHbIi HEHTP HH(OPMALIMOHHO-00pa3oBatenbHbIX pecypcoB (http://feior.edu.ru/);
Oo6pa3zoBarenbHbIi mopTai «Yueba» (http://www.ucheba.com/).

OCHOBHBIE HCTOYHUKH

1. ®usnka (6a3oBbIf M yruryOnmeHHBIH ypoBeHb) 10-11 kmacc. Mskumes I'.f5l., Byxosues b.b.,
Yapyrun B.M./Tlox penakuueit [Tapdentseroit H.A. U3natensctBo «IlpocBemenuey; 2020

2. ®usuka (yryonennsiii ypoenb) 10-11 xmacc. Kabapaun O.®., I'mazynoB A.T., Opnos B.A. u
np./ Hox penakumeit: [Tuackoro A.A., Kabapnuna O.®. UznatensctBo «IIpocBemenuey; 2021

3. Ousnka (6a30Bbli u yriryoneHHsld ypoBeHb) 10-11 xmacc. Ilypeimesa H.C., Baxeeckas H.E.,
HUcaes I.A., Yapyrua B.M. UznarensctBo OO0 «IPODAY; 2022

4. ImutpueBa B.®. dusnka mis npodeccHii U CrieuaATbHOCTEH TEXHHYECKOT0 MPOQIIIS: YIeOHUK
JUTst 00pa30BaTEeNIbHBIX YUpexaAeHHid cpea. npod. odpasosanus. — M., 2020

5. Imutpuesa B.d. dusuka s npodeccuil U criennanbHOCTEH TeXHnIecKoro mpoduist. Co0p- HUK
3amaq: y4ed. mocobue i 00pa3oBaTeIbHBIX YUPEKACHUH cpea. mpod. oOpazoanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®usuka. MoayneHbiil Kype. YdueOHoe nmocodue mis CI1O., 2018r.
7. Tpodumona T.U. PykoBoacTBo K penieHuro 3a1a4 1o ¢pusuke 3-¢,2018 rox



JlonoJIHUTEeIbHbIe HCTOYHUKH
1. ®dwusuka B TaONIUIAX YHUBEPCATIHHOE CIIPABOYHOE MTOCOOME IS IKOJIBHUKOB U aOUTYPUEHTOB.

2. UYepHoyual A. 1. ®dusnka 3a1a9u ¢ OTBETaMH U perieHusME. M. KHIDKHBIA 10M «Y HEBEPCHTET»
3. T.M. Tpodpumosa. CmpaBouHuk mno ¢usuke. YueOHOe mnocobue s 00ueoOpa3oBaTEeIbHbBIX
YUpeKACHUN HaYaIEHOTO M CpenHero nmpodeccronansHoro oopazopanus. M. Akagemust, 2022r
4, ®wusuka: Dunukionenus. / [lox pea. FO.B.IIpoxoposa. — M.: bonbimas Poccutickast
sunuknoneaus, 2020. — 944c¢.
5. SnueBckas O.B. ¢pusuka B Tabnunax u cxemax. — CI16.: M3narensckuii JJom «JIutepa»,202021. —
96 ¢.50

HuTepHeT-pecypebl:

ONeKTPOHHBIE YPOKU U TECTHL.

®dusuka 7 — 11 xiacc. UHTepaKTHBHBIE JICKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru

www. fcior. edu. ru (PenepanbHbIil HEHTP HHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB).

wwww. dic. academic. ru (Akagemuk. CiioBapy ¥ SHIHKIIOIIEIUH).

www.booksgid.com (BooksGid. DiektponHas 6ubnuorexa).

www.globalteka.ru (I'mobanteka. ['mobanpHas GHOINOTEKA HAYYHBIX PECYPCOB).

0. www.window.edu.ru (Equnoe okHO 1ocTyma K 00pa30BaTeIbHBIM pecypcam).

1. www. st-books.ru (JIydmas yueGHas mureparypa).

12. www. school.edu.ru (Poccuiickuii 00pa3oBaTesbHbIi mopTai. JocTyIHOCTh, KauecTBO, dpdek-
TUBHOCTb).

13. www.ru/book (DnexkTpoHHas OUOIMOTEYHAs CHCTEMA).

14. www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypebl MHTepHeTa — DH3nka).

15. www. school-collection.edu.ru (Exunas xomiexuust upoBbIx 00pa3oBaTENbHBIX PECYPCOB).

16. https//fiz.1september.ru (yueOHO-MeTOANYECKas TazeTa «DU3MKay).

17. www.n-t.ru/nl/fz (HobGeneBckue aypeaTsl o usuke).

18. www.nuclphys. sinp.msu.ru (Slnepras ¢usnka B MatepHere).

19. www.college.ru/fizika (ITonroroBka x EI'D).

20. www.kvant.mccme.ru (HayqYHO-IOMYJIAPHBII (PU3HKO-MaTeMaTHYECKUH sxypHaAI «KBaHT»).

21. www.yos. ru/natural-sciences/html (ecTecTBeHHO-HayYHBI KypHAI [ist Monoaexu «IIyTs B
HaYKy»).

HRBoo~NooRrwbhE

4.3  Hcnoab3yemMble coBpeMeHHbIe 00pa3oBaTe/ibHble TEXHOJOTHH B peaJ3aluu padodeit
NMporpamMmsl 00111€00pa30BaTeIbHOM JTHCIUILTHHBI

B peanmm3anuun pa60‘1€171 nporpaMmbl  Ha y‘IC6HI>IX 3aHATUAX HCIOJIB3YIOTCSA COBPEMCEHHBIC
06pa30BaTeJ'IBHI)Ie TCXHOJIOTHHU:

L4 I/IHQ)OpMaHHOHHO'paSBI/IBaIOH.[I/Ie TEXHOJIOI'UH, B TOM HUCIIC I/IH(i)OpMaLII/IOHHO'
KOMMYHUKAIIUOHHBIC,

L4 JACATCIIbHOCTHBIC TEXHOJIOTHH, BKIIIOYAOMINE PEIICHUE CUTYAalTUOHHBIX 3a1a4;

L4 JIMYHOCTHO-OPHUECHTHPOBAHHBIE TEXHOJIOTUH, IPEACTABICHHBIC CaMOCTOSITEIbHOM pa60T0171 Ha

onepekaronieil OCHOBE, NPOEKTHOH [eATeIbHOCTBIO, TPYNIOBOM palbOTOH, OCYIIECTBIEHHEM caMoO- U
B3aMMOOILICHKH, pealn3alyeil NpaBa BeIOOpa YPOBHS CIOKHOCTH M CHOCOOA BBIONHEHUS 3aJaHHH,
mapTHepa B y4eOHOH AesTeTbHOCTH, HCTOYHHKA HH(OopMaImy;

. pa3sBUBarOIINEC TEXHOJIOTUH, XapakTepU3yromuecs BKJIIOYCHUEM 06yqaroumxcs[ B
HpOGJ]eMHbIe JICKIIUU U CEMUHApPLI, y‘{e6HbIe JUCKYCCHUH, JCIOBbLIE U POJIEBBIE HIPbI, KOJUICKTUBHYIO
MBICTUTENBHYIO U Y4eOHO-HCCIEA0BATENBCKYIO TEATENBHOCT.

I1pn ucToNb30BaHUHU JaHHBIX 00PAa30BaTENbHBIX TEXHONIOTHUH TOMYCKAETCSl COUETAaHNE OCHOBHBIX MX
BUJIOB.

Ilpu  uHTeHcudukanuu  00ImE0Opa30BaTENIbHOM  HOATOTOBKM  IPUMEHSETCS  TEXHOIOTH
HMHTCHCHUBHOI'O 06y'-ICHI/Iﬂ, KOoTopas mnpeanojgaract nepeHoC ¢ aKTUBHOCTH INPENOAaBaTe/id Ha aKTUBHOCTH
caMHX OOyJaloImuXcs, y4€T OOMIEANTaKTHIECKHX IIPUHIHUIIOB IPUPOAOCOOOPAa3HOCTH, BO3PACTHBIX



0COOEHHOCTEH, JIMYHYIO 3aUHTEPECOBAaHHOCTh M MOTHBAlMIO oOOydaromuxcs. JlaHHas TEXHOIOTHS
HalnpaBlIeHa Ha JOCTIDKCHHE 3alUIaHUPOBAHHBIX pE3yJIbTAaTOB M BKJIIOYACT HHTEHCHUBHBIE METOIBI,
aKTHBU3UPYIOIINE KOTHUTHBHBIE CIIOCOOHOCTH O0YJarONIHXCs.

AITOpUTM BHEJPEHHS TEXHOJIOTHH HHTEHCHBHOTO 00YUYeHHs BKIIOYAET OIIEHKY C(OPMUPOBAHHOCTH

TeX WIM UHBIX KOMIIOHEHTOB Yy CTYJCHTOB, aJalTalldi0 COMACP)KaHMS IUCLHUIUIMHBI K HOBBIM
00pa30BaTEeNIbHBIM YCIOBHSM, KOHTPOJIb U OLEHKY ITOTyIEeHHBIX PE3yIbTaTOB.

Ilpn opraHW3anuy AWUCTAHIMOHHOTO OOYYEHHS HCIOIB3YIOTCS IU(POBBIE HHCTPYMEHTHI
TEXHOJIOTHH IUCTaHIMOHHOro o0ydeHus: oOpa3oBarensHas miatdopma Moodle, PowerPoint, anexTponnas
104YTa, BUJEO(DUIBMBL.



5. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUSA
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O TIPEJIMETA

KonTponp U OlEHKa pPAacKphIBAIOTCS 4Yepe3 AUCLUIIMHADHBIE pE3YNbTaThl, YCBOCHHBIC 3HAHUS U
MIpUOOPETEHHBIC CTYAEGHTAMH YMEHUs, HallpaBleHHblE Ha (OPMHUpPOBaHME OOIIUX U NMPO(eCCHOHAIBHBIX
KOMITETEHITHH.

OOydeHHe 1O IpeIMeTy 3aBeplIacTcs HPOMEKYTOYHOH aTTecTanueil B (opMe HSK3aMeHa, BOIPOCHL K
KOTOPOMY paccMaTpUBAIOTCS HA 3aCEAaHMU IUKIOBOH KOMHCCHHM ¥ YTBEPXKIAIOTCS JHPEKTOPOM
Texuukyma.

@DopMbI 1 METOBI IPOMEKYTOUHOH aTTECTALIMU M TEKYIIEro KOHTPOJI 10 Y4eOHOMY IpeaMeTy AOBOAATCS

J10 CBCACHUA 06y‘-[3.}0H_[I/IXC$I Ha I€PBOM 3aHATUHU.

Oo6mas/npodeccnonaibna Paznen/Tema Tun oeHOYHbIX
sl KOMIIEeTeH Ul MEepONpHATHS

OK1 BeiOupath crioco0sl P2, Tema2.1,2.2,2.3,2.4 YeTHBIl onpoc
peuieHus 3aaaq P3, Tema 3.1,3.2,3.3 TectupoBanue
npoheCcCHOHATBEHOM P4, Tema 4.1,4.2,4.3,4.4,4.5 DpoHTaANBHBIHN Onpoc
NIeATEeNbHOCTH, P.5 Tema 5.1,5.2,5.3,5.4 PasHoypoBHEBBIE
MPUMEHUTENBLHO K P.6 Tema 6.1 3aJaHus
Pa3IIMYHBIM KOHTEKCTaM. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1
OK 2 OcymiecTBisiTh P2, Tema 2.1,2.2,2.3,2.4 KoHTposbHbIe paboThI
TOUCK, aHAJIU3 U P3, Tema 3.1,3.2,3.3 PasHoypoBHEBBIE
HHTEPIIPETALUIO P4, Tema4.1,4.2,4.3,44,4.5 3aJIaHus
HH(pOpMaLNH, P.5 Tema 5.1,5.2,5.3,5.4 DpoHTANTBHEIN OMPOC
HEOOXOAUMOM 11 P.6 Tema 6.1
BBITTOJIHEHHS 33144 P.7Tema7.1,7.2,7.3
npodeccnoHambHON P.8 Tema 8.1
JIESITEIbHOCTH.
OK 3 IInanupoBats u P1 Tema 1.1 PasHoypoBHEBBIE
peaan30BbIBaTh P.3Tema 3.1,3.2,3.3 3aJaHUs
coOCTBEHHOE P.4 Tema4.2,43,4.4,4.5 OpOHTANBHBIN ONpPOC

npodecCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHE,
HPEANPUHAMATENBCKYIO
JCATCIBHOCTD B
npo¢ecCHOHANBHOI cdepe,
HCHOJIB30BATh 3HAHUS [0
(brHAHCOBOI IPaMOTHOCTH
B Pa3jINYHBIX )KU3HCHHBIX
CUTYyalUIX;

OK 4 Paborath B P2, Tema2.1,2.2,2.3,2.4 JlaGoparopHblie
KOJUICKTHBE U KOMaHJIE, P3, Tema 3.1,3.2,3.3 paboTsI
3¢ PpeKTHBHO P4, Tema 4.1,4.2,4.3,44.4.5 IpakTryeckue
B3aUMOJICHCTBOBATH C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHS
KOJUIETaMH, PYKOBOJCTBOM, P.6 Tema 6.1
KJIMEHTAMHU. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymiecTBisaTh P1 Tema 1.1 JlabopatopHsle
YCTHYIO ¥l TUCBMEHHYIO P2, Tema2.1,2.2,2.3,2.4 paboThI
KOMMYHHKALIUIO Ha P3, Tema 3.1,3.2,3.3 IIpakTuueckue
rocyJapCTBEHHOM SI3bIKE P4, Tema 4.1,4.2,4.3,4.4,4.5 3aHATHUS

Poccuiickoii @enepaunu ¢

P.5 Tema 5.1,5.2,5.3,5.4

DpoHTaNILHBII ONPOC




Y4ETOM OCOOCHHOCTEH
COLUAILHOTO U
KyJIbTYPHOI'O KOHTEKCTa;

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
P.8 Tema 8.1

OK 7 CopeiicTBOBaThH

P2, Tema2.1,2.2,2.3,2.4

YcTHBIH onmpoc

COXPAaHEHUIO OKPY>KaroIIei P3, Tema 3.1,3.2,3.3 TectupoBanue
cpepl, P4, Tema 4.1,4.2,4.3,4.4,4.5 JlaGoparopHsie
pecypcocOepexeHHo, P.5 Tema 5.1,5.2,5.3,5.4 pabotst
3¢ pexTuBHO AeiictBoBath B | P.6 Tema 6.1 IIpakTiueckue
Ype3BBIYAITHBIX CUTYaLUX. P.7Tema 7.1,7.2,7.3 3aHATHS

P.8 Tema 8.1
OK 9 Hcnonb3oBaTh P1 Tema 1.1 KoHTposbHbIe paboThI
UH(POPMAIMOHHBIE P2, Tema2.1,2.2,2.3,2.4 PasHoypoBHEBBIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3a1aHus
npo¢ecCHOHATLHON P4, Tema 4.1,4.2,4.3,4.4/4.5 DpoHTATBHBIN OMPOC
NIeATEIbHOCTH. P.5 Tema 5.1,5.2,5.3,5.4 JlaGoparopHble

P.6 Tema 6.1 paboTs!

P.7Tema7.1,7.2,7.3 IIpakTiaeckue

P.8 Tema 8.1 3aHIATHS
I1K 1.2. [MognepxuBats P 1, Tema 1.1, JIabopaTopHbIe
paboTococobHOCT P.2 Tema2.1,2.2,2.3,2.4 paboTht
anmnapaTHo - IPOrpaMMHEIX P.3 Tema3.1,3.2,3.3 IIpakTuueckue
CPEICTB YCTPOHCTB P4 Tema4.1,4.2,43,444.5 3aHATUS
MH(OKOMMYHNKALHOHHBIX P.5 Tema 5.1,5.2,5.3,5.4
CHCTEM. P.6 Tema 6.1

P.7 Tema7.1,7.2,7.3
IIK 2.1. ITpunumats mepei o | P 1, Tema 1.1, JlaGoparopHbie
YCTpaHEeHHIO cOOEB B P.2 Tema2.1,2.2,2.3,2.4 paboThI
OIEPALMOHHBIX CUCTEMAX. P.3 Tema 3.1,3.2,3.3 IIpakrTuueckue

P4 Tema4.1,4.2,4.3,4.44.5 3aHSATUSA

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7Tema7.1,7.2,7.3
1K 3.4. OcyuiecTBisiTh P 1, Tema 1.1, JlaGoparopHble
YCTpaHEHUE HETUITUYHBIX P.2 Tema2.1,2.2,2.32.4 pabotsr
HEHCIpaBHOCTEH B paboTe P.3 Tema 3.1,3.2,3.3 IIpakTuueckue
ceTeBoil HH(PPACTPYKTYpHL. P4 Tema4.1,4.2,43,444.5 3aHATHS

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7Tema7.1,7.2,7.3
TIK 4.4. TTpousBoauTtsb P2Tema2.1,2.2,2.3,.2.4, JlaGopartopHsie
XpaHCHHE U aHAITU3 JTaHHBIX. P.3 Tema3.1,3.2,3.3, pabotsr

P4 Tema4d.1,4.2,4.3,44,4.5 IIpakTuueckue

P.5Tema5.1,5.2,53,54 3aHATUS

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
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