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1. MIOACHUTEJIBHASA 3AIIMCKA

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma ydeOHOH AucCIUIUIMHBI PH3KKa 00111e00pa30BaTEIHPHOTO UK
ABJIIETCS YaCThIO IIPOTrPAMMBI IIOJTOTOBKH CIELMATUCTOB cpenHero 3BeHa (manee [ITICC3) B
cootBercTBUU ¢ PI'OC 110 CNeNUAIbHOCTSIM, PEaTU3yeMbIX aKaJIeMHUH.

1.2. HopmaTuBHas 6a3a st pa3padoTku padodei NporpamMmabi:

Pabouas nporpamma pa3paboTaHa Ha OCHOBE

J @DenepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENILHOTO CTaHJAPTa CPEIHEro
(momHOTO) O001IET0 00pa3oBaHUs, OOpa30BaHHUS, YTBEPKIASCHHOTO NPHUKa30M MUHHUCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 urons 2012 r. Ne 24480, peanuzyemoro B npenenax [ITICC3 ¢ yuerom
poduiIs moaydaeMoro mpodeccnoHaIbHOTO 00pa30BaHHUS,

J [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit denepanuu ot 12.08.2022 r.
No 732, 3apeructp. MunucrtepctBoM toctuiu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuuU
U3MCHECHUH B (elepalibHbIil TOCYIapCTBCHHBIH CTaHIApT CPEAHEro oO0Iero obpa3oBaHUS,
YTBEPKIECHHOTO TpruKa3oM MuHuctepcTBa oOpasoBanus M Hayku Poccuiickoit @eneparym ot 17
mas 2012 r Ne 413;

. [Tpuxaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperuCTpUpOBaHHOrO  MuHHCTepcTBOM tocTuiun Pd (21.09.2022 N 70167) «O6
yrBep>kaeHnn llopsinka opraHu3alMd W OCYIIECTBICHHS 00pa30BaTEbHON JEATEIFHOCTH MO
00pa3oBaTebHBIM ITpOorpaMMaM CpPeHEro MpodecCHoHabHOTO 00pa3oBaHus'";

. [Tpukaza MunucrepctBa npocBemenus P® ot 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro  MunuctepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOArOTOBKE O0yUYaIOIIUXCSL.

J [Tpuxaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne43S,
3apeructpupoBaHHoro  MwunucTepcTBoM foctuiiuun P®  (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun [lopsaka opraHuzalMu U OCYHIECTBIEHHUS OOpa3oBaTENbHOM JESTENbHOCTH IO
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOTO 00yUeHUs»;

. ITpuxaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHHM M3MEHEHUHN B HEKOTOpBIE MpUKa3bl MUHKCTEPCTBA OOpa30BaHUs U HAYKU
Poccniickoit @enepanuu 1 MunncrepcTa nmpocseienns Poccuiickon denepannn, Kacaromuecs
denepanbHBIX  TOCYIApCTBEHHBIX  OOpa3oBaTelbHBIX  CTaHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odmiero oopazoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepanbHbIX TOCYIApPCTBEHHBIX O0Opa30BaTEIbHBIX CTAHAAPTOB  CPEIIHETO
MpoQeCCHOHATBHOTO 00Pa30BaHUS MO CIEITHATBHOCTSIM:

v’ 08.02.01 CrpouTenabCTBO W  OIKCIUTyaTalldsi 3JaHAM W COOPYKCHHIA,
YTBEPXKACHHOIO MpHKazoM MunucrepcTBa npocsemmennus Poccuiickoit @enepaunn Ne 442 or
25.06.2024r., 3apeructpupoBaHo MunuctepcTBoM roctunuu (per. Ne 78925 ot 25.07.2024r.)

v' 08.02.12 CTpoHTEenbCTBO M HKCILTyaTaAIUs aBTOMOGHIIBHBIX JIOPOT, a3POJPOMOB H
TOPOJICKMX IyTed COOOUIeHUs, YTBEPKIEHHOTO0 MpPUKa3oM MMHHCTEPCTBA TMPOCBEIIECHUS
Poccuiickoit @enepannn Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHHCTEPCTBOM FOCTUIIUU
(per. Ne 776570t 24.06.2024r.)



v 08.02.13 «MoHTax M 3KCIUTyaTallisi BHYTPEHHUX CAHTEXHUYECKHUX YCTpPOMCTB,
KOHJIMLIMOHUPOBAHUSI BO3JyXa W BEHTWISLUW», YTBEPKACHHOTO MNpuUKazoM MuHUCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepammun Ne 1094 ot 17.12.2022r., 3aperucrp.
MunuctepcrBom roctumi (per. Ne 721100t 24.01.2023r.)

v 21.02.19  3emueyCTpoiCTBO,  YTBEPXKAEHHOIO  IpUKa3oM  MMHHUCTEPCTBA
npocsemenus: Poccuiickont ®@eneparun Ne 339 ot 18.05 2022 r., 3apeructp. MuHuUCTEpCTBOM
tocturuu (per. Ne 68941 ot 21.06.2022r.)

v 08.02.15 MudopmaiimoHHOE MOJCIMPOBAHUE B CTPOUTEILCTBE, YTBEP)KICHHOTO
npukazoM Munucrepcra npocsemeHus Ne 531 ot 13.07.2023 r., 3apeructp. MuUHUCTEpCTBOM
roctuuu (per. Ne 74854 ot 17.08.2023r.)

[TpumepHoii paboueit mporpamMMbl 001Ie00pa30BaTENbHON MUCHUIUIMHBL «Du3uka» s
npodecCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3allui yTBep)KIeHHON Ha 3acepaHun CoBera 1o
OLIGHKE COJEp)KaHUS M KauecTBa MPUMEPHBIX pabOuYMX MporpaMm o00IIe00pa3oBaTeIbHOTO U
COLMAJIBHO- TYMaHUTApHOIO LIUKIIOB CpeaHero npodeccuonanbHoro oopasosanus I[Iporokon Ne
14 ot «30» HOs10pst 2022

1.3. lean y4eOHOI IMCUMILIAHBI:
CO,I[Cp)KaHI/IC IIporpaMmbl O6me06pa3OBaTeHLHOﬁ AU CHUITIINHBI dusuka HaIIpaBJICHO Ha
JOCTHIKCHUC CIICAYIOINX Heﬂeﬁ:
. dbopMupoBaHHEe y O0O0ydYalOIMUXCA YBEPEHHOCTH B IIEHHOCTH OOpa30oBaHUs,
3HAYUMOCTH (PU3MYECKUX 3HAHUHN Ui COBPEMEHHOTO KBAJTM(HIIMPOBAHHOTO CIEIHATINCTA MPH
OCYIIIECTBIICHUH €T0 MPOPECCHOHATBHON ACSITEITLHOCTH;

. dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH;

. OBJIQJICHHE CHEU(DUIECKON CUCTEMON (DU3UYCCKUX TOHSATHUN, TEPMUHOJIOTHEH U
CUMBOJIMKOI;

. OCBOCHHME OCHOBHBIX (PM3MUYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIQJICHUE  OCHOBHBIMH  METOAAMH  HAyYHOrO  IIO3HAHUSA  MPHUPOBI,

UCHONb3YeMbIMU B (u3uke (HaOIIOJeHHe, ONMCaHWe, WU3MEpPEHUE, BBIIBUKEHUE THIIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUAMU OOpabaTbiBaTh JaHHBIE OKCIEPUMEHTA, OOBSCHSTDH
MOJIyUYE€HHBIE PE3YNbTaThl, YCTAHABJIUBATh 3aBUCUMOCTH MEXAY (DU3MUECKMMM BEJIMYMHAMH B
Ha0JII01aeMOM SIBJICHUH, JIEJIaTh BHIBOJIBI;

° q)OpMI/IpOBaHI/IC YMCHHA  pCIIaTh (I)I/I3I/ILIGCKI/IC 3alauu  Pa3HbIX ypOBHGfI
CJIIOJKHOCTH,
° Pa3BUTHC TIO3HABATCIBHBIX HWHTCPECOB, MUHTCIUICKTYAJIbHBIX W TBOPYCCKUX

CHOCOOHOCTEH B Tporiecce MpruoOpeTeHusl 3HAaHW C WCIOJIb30BAaHHEM Pa3IMYHBIX HCTOYHHKOB
UHPOPMALIUM M COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHH;, YMEHUH (QOpMyIupoBaTh U
000OCHOBBIBaTh COOCTBEHHYIO TIIO3MIIMI0O TIO0 OTHOLIEHUI0 K (u3nueckoil uHbopmanuu,
MOJTy9aeMOM 13 pa3HbIX HCTOYHUKOB;

. BOCIIUTaHHE YYBCTBA TOPJOCTU 332 POCCHHCKYIO (Hu3MUecKyro Hayky. OcBoeHue
kypca O/l «Pu3uka» npearnonaaraeT peleHue caeayoImx 3a1ay:
. npuoOpereHne 3HaHUM 0 (QyHIaMEHTaIbHBIX (U3NYECKUX 3aKOHAX, JISKAIIUX B

OCHOBE COBPEMEHHON (HU3UYECKOM KapTHHbI MHpA, HPUHIUIOB ACUCTBUS TEXHMUYECKUX
YCTPOMCTB M MPOU3BOJCTBEHHBIX IPOIECCOB, O Hauboiee BaXXHBIX OTKPBITUAX B 00IacTH
(bu3KKH, OKa3aBIINX ONpPEENSIOIIee BIUSHUE Ha pa3BUTHE TEXHUKH U TEXHOJIOTHH;

. MOHMMAaHWE (UINYECKOM CYIIHOCTU SIBICHUN, TPOSIBISIIOIIUXCS B paMKax



IIPOU3BOJCTBEHHOMN AESITEIbHOCTH;

. OCBOCHHME CIIOCOOOB HCMOJIB30BaHUS (PU3MUECKUX 3HAHUM I peIIeHUs
IPAKTUYECKUX U npoeCCUOHANBHBIX 33/1a4, OOBSICHEHUS SBICHUN IIPUPOJIBI,
IIPOU3BOJICTBEHHBIX W TEXHOJOIMUYECKHUX IPOLIECCOB, IPUHIMUIIOB JEHCTBUS TEXHUYECKHUX
puOOpPOB U YCTPOICTB, oOecrneueHus: 6€30MacCHOCTH MTPOU3BOICTBA U OXPAHBI IPUPOJIBI;

. dbopMupoBaHre yMEHHIl pemaTh y4eOHO-IIPAKTHYECKHE 3adadd (PU3MYECKOro
coJiepkaHus ¢ y4EToM npodhecCuoHaTBHOM HalIPaBIEHHOCTH;
. MpUOOpETEHUE OMNbITa MO3HAHMS U CaMOIIO3HAHUS; YMEHUU CTaBUTh 3a/aydl U

pewars IpobaemMsl ¢ yu€ToM IpodeccunoHaIbHON HallPaBIEeHHOCTH;

. ¢dopmMupoBaHUEe yMEHHUI HCKaTh, aHAIM3UPOBAaTh M 00padaThiBaTh (PU3UUECKYIO
uHpOpMaLHIO ¢ YI€TOM PO EeCCHOHATFHON HANPaBICHHOCTH;

. NOJATrOTOBKA OOYYaIOUIMXCS K YCHEIIHOMY OCBOCHHIO IMCUUIUIMH U MOJIYJeH
npoeCCHOHATBPHOTO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH H ONbITa JESATEIHHOCTH,
XapakTepHBIX AJIs Impodeccuil / TOIHKHOCTEH CIIyKalllMX WIN CIEUUaTIbHOCTEH, MM0JIy4yaeMbIX B
npodecCHOHATIBHBIX 00Pa30BaTENIbHBIX OPraHU3alMsX;

. HOJArOTOBKAa K ()OPMHPOBAHUIO OOIIMX KOMIETEHIMH OyAyllero crenuaiucTa:
camMo00pa30BaHusl, KOMMYHHUKAIMM, NPOSIBICHUS TIPaXKJAaHCKO- IaTPUOTHUECKOW IO3ULUH,
COTPYAHHUYECTBA, TPHUHATHA PEIICHWA B CTAaHIAPTHOM W HECTAaHAAPTHON CHTYyalusX,
NPOCKTHPOBAHMUS, TPOBEACHUS (PUIUUYECKUX H3MEpPEeHUH, S(PGPEKTUBHOTO H 0E30MacHOTO
UCTIOJIB30BaHUS PA3IIMYHBIX TEXHHUECKUX YCTPOMCTB, COOMIOACHHUS MPAaBUI OXpaHbl TPyla IpU
pabote ¢ ¢pusnueckumMu nprudopamMu U 000pyJIOBAHUEM.

OcobeHHOCTh (POPMUPOBAHMS COBOKYITHOCTH 3ajjad M3y4eHUs (U3MKU Ui CHUCTEMBI
CpeaHero mnpogecCHOHAIbHOIO 00pa30BaHMs 3aKIIOYAETCs B HEOOXOAMMOCTH pealu3aluu
npodeCCHOHATBHOM HANpPaBICHHOCTH pellaeMblX 3agad, yduéra ocoOeHHocTell cdepsl
NEeSITeIbHOCTH OYAYIIHUX CIIELUATUCTOB.

B pe3ynbpTare 0CBOCHHS AUCHUILUIMHBI 00YYArOIIUIICS JOJKEH 3HATD:

. CMBICIT TIOHSITHA: (PU3UYECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHICTBHE, DJIEKTPOMAarHUTHOE TIOJN€, BOJIHA, (OTOH, aTOM, AaTrOMHOE SJpo,
MOHU3HPYIOIINE U3ITYICHUS;

. CMBICJT (DU3NYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHja, HMITYJbC,
paboTa, MexaHWYecKas SHEprusi, BHYTPEHHSS SHeprus, aOCONIOTHas TeMIepaTypa, CpenHss
KUHETHYECKasi SHEPTUs YaCTUIl BEIIECTBA, KOJMUECTBO TEIIOTHI, SIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsz;

. CMBICJT (PU3UYECKUX 3aKOHOB KJIACCUYECKON MEXaHHWKH, BCEMUPHOTO TATOTEHHS,
COXpaHEHHsI ~ DHEprHH, HMITyJlbca H  DJIEKTPUYECKOro  3apsia,  TepMOIUHAMHUKH,
AJIEKTPOMAarHUTHOW MHAYKIMH, (oToddDeKTa;

. BKJIQ/I POCCUHCKUX M 3apyOEKHBIX yUCHBIX, OKa3aBIINX HaWOOJbIIEe BIUSIHUE HA
pa3BuUTHE (DU3HKHY;

B pe3ynbrare 0OCBOCHUS NUCIUILTUHBI 00YYaIONIIUICS JOKEH YMETh:

. MPOBOANTH HAOIIOICHUS, TNIAHUPOBATh U BBIMOIHITH SKCIIEPUMEHTHI,

. BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,

. MPUMEHSTh TMOJNyYeHHBIE 3HAHUSA TO (DU3HKEe NIl OOBSICHEHUS Pa3HOOOPA3HBIX
(U3UYECKUX SIBJICHUHN M CBOMCTB BEIIECTB;

. MPaKTUYECKH UCTIOIB30BaTh (PU3MUECKHE 3HAHNUS,

. OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON WH(MOpMAITUH;

® HCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHUSA I PCIICHUS NPAKTHYCCKHUX



3a]a4 MMOBCETHEBHOM KHU3HU, 0OecrieueHus: 6e30MacHOCTH COOCTBEHHON KU3HH, PAllHOHAIEHOTO
IPUPOJIONIONIB30BAHUS U OXPAaHBl OKPYKAIOIIEH Cpesibl.

. OTHCHIBATh U OOBACHATH (PU3MUECKHUE SIBICHUS M CBOICTBA TeJNl: CBOWCTBA Ta3oB,
KHUJIKOCTEH W TBEpABIX  TEN;  AJNEKTPOMArHUTHYIO  WHAYKIHUIO,  paclpoCTpaHEHHE
9JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYECHUE U MOTJIONICHUE CBETA aTOMOM;

dotodrpdexr;

® OTJINYaTh 'MIIOTE3bI OT HAYYHBIX Teopnﬁ;
® ACJIaTh BBIBOABI HA OCHOBEC SKCIICPUMCHTAJIBHBIX TaHHBIX;
® INPUBOJAUTE IIPUMEPHBI, IIOKA3bIBAOIIUEC, YTO: Ha6J'IIOI[eHI/I$I n  OKCIICPUMCHT

ABJISIIOTCS OCHOBOM /I BBIABMIKECHHUS THIIOTE3 U TEOPHUH, IMO3BOJIIIOT IIPOBEPUTH MCTHUHHOCTH
TEOPETUYECKUX BBIBOAOB; (U3MYECKas TEOpPHS [aeT BO3MOXKHOCTh OOBSCHATh H3BECTHBIC
SIBJICHUS IPUPOJIBI M HAyYHBIE (aKTHI, IPE/ICKA3hIBATh €I1e HEM3BECTHBIC SBJICHHUS;

. NOPUBOAUTH TPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUSA (U3NUYECKUX 3HAHUU:
3aKOHOB MEXAaHHMKHU, TEPMOAMHAMUKHU M DJICKTPOAMHAMHUKUA B JHEPIrEeTHUKE; PA3IMYHBIX BHUJIIOB
3JIEKTPOMArHUTHBIX M3JIy4YEHHUH JUIsl pa3BUTHUS PAJHO U TEIEKOMMYHHMKAIMHA, KBAHTOBOM (PU3UKU
B CO31aHUH SIIEPHOM HEPIreTUKH,1a3EPOB;

. BOCIIPUHHUMATh U HAa OCHOBE IIOJIyYEHHBIX 3HAaHMHM CaMOCTOSATEIBHO OLICHUBATH
uHpopManuio, coaepkamntytocs B coodmenusix CMU, MaTepHeTe, HAayYHOTOMY ISPHBIX CTAThSIX.

® MMPUMCHATH NOJYUCHHBIC 3HAHUS JIS pCIICHUA (1)I/ISI/I‘~IGCKI/IX 3aJa4,

. OTIpEICIIATh XapakTep (pu3mveckoro mporecca mo rpadguky, tadbmuue, Gopmyne*;

U3MEPATh P (PU3NUCCKUX BEIWYUH, TPEICTABISS pPE3yIbTaThl W3MEPEHUH C YYEeTOM HX
MOTPEIIHOCTEH.

2. OBIIASI XAPAKTEPUCTHUKA YUYEFHON JUCHUILIMHBI

Jucuummmaa @u3uka OTHOCHTCSA K TIpenMeTHoM obnactu EcrecTBo3HaHMe.

dusnka Kak Hayka O HambOosiee OOIIMX 3aKOHaX IPHUPOJIbI, BBICTYIAass B KayeCTBE
yueOHOro mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHbIM BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxarorieM mupe. [lIkonpHBIN Kypc PU3MKH — cHCTEeMOOOpPa3yIOmUNd Uil €CTeCTBEHHO-
HAyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (pU3UYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB H
SABIICHUHM, W3y4yaeMbIX XHUMHEH, Ouonoruei, ¢uznyeckoil reorpagueili u acTpoHOMHUEH.
Hcnonp30BaHWe W aKTHBHOE MPUMEHEHHE (PU3WUYECKUX 3HAHUN OMpeAenseT XapakTep u
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTMH B cepe IHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS! HOBBIX MaTepUAJIOB C 3aJlaHHBIMU CBOWCTBaMH W Jp. M3ydenuwe (pU3UKH BHOCUT
OCHOBHOM BKJaJ B (OPMUPOBAHWE ECTECTBEHHO-HAYYHOW KAPTUHBI MHUpA YYaIIUXCS, B
dbopMHUpOBaHNE YMEHUI MPUMEHATHh HAyYHBIN METOJ TTO3HAHUS MPHU BBHITTOJHEHUH UMU YUECOHBIX
UCCIIEI0BAHUMN.

B ocHOBYy kypca (U3HKH cpelHEW IIKOJBl TMOJOXKEH PsA UACH, KOTOpbIE MOXKHO
paccMaTpuBaTh KaK IPUHLUIBI €70 TOCTPOCHUS.

Wnes uenoctHoCcTH. B COOTBETCTBUM C HEM KypC SBIISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepHal U3 BCEX pa3fesioB (PU3MKH, BKIIOUYAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanmzanmu. B cooTBeTcTBHM ¢ HEWl Marepuan Kypca (GU3UKH OO0BEeTUHEH
BOKpYT (¢u3nueckux Teopuil. Benymmum B kypce sBisgercs (GpopMHUpOBaHUE MPENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEIIECTBE U TOJIE.

Wnes rymanutapuzanuu. E€ peanuzamnus npeamnonaraeT UCIOIb30BaHUE T'YMAHUTAPHOTO



noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Wnes npuknanHoil HampaBneHHocTH. Kypc Qu3MKM mpenmoiaraeT 3HAKOMCTBO C
MIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTUYECKUX NPUIOKEHUH H3YUYEHHBIX TEOPHHA H
3akoHOB. [Ipu 3TOM paccMaTpuBaIOTCS Ha YPOBHE OOIIMX MPEICTaBICHUM M COBpEMEHHbBIE
TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTHH

Wnes skonoruzanuu peanu3yercsl MOCPEJCTBOM BBEICHHUS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM Ipo0jIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYKICHHs MpoOeM palliOHAIbHOTO MPUPOI0TOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

OcBoeHMeE cofiepKaHUs IPOrPaMMBbI JOJDKHO OBITh IOCTPOEHO HA MPUHLMIIAX CUCTEMHO-
NeSITeIBbHOCTHOTO Toaxona /s Qu3uku peanu3anus STHX NPUHIUIOB Oa3upyercs Ha
UCITIOJIB30BAaHUU CAaMOCTOSITEIbHOTO AKCIEPUMEHTa KakK IOCTOSIHHO JelcTByromero (akropa
yuebHoro mpouecca. s yrnyOnéHHOro ypoBHA —  3TO CHCTEMa CaMOCTOATEIbHOTO
YUEHUYECKOT0 HKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTAIbHBIE YUYEHHYECKHE OMbBIThI IpU
M3YYeHUH HOBOTO MaTepuaina, JiabopaTopHble paboThl M paboThl mpaktukyma. I[lpu sTom
BO3MOJKHBI JIBa CIIOcO0a peanu3aiui GU3nIecKoro MpakTUKyma.

B nporpamme cucrtema yuyE€HHYECKOTO OHKCIEPUMEHTA, J1abOpaTOpHbIX paboT H
NpaKTUKyMa MPEICTaBIeHa €ANHBIM IepeyHeM. BrIOOp TeMaTHKH ISl STUX BUAOB YUCHHUECKUX
IPAKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHHUKAaMU 00pa30oBaTENIbHOTO Ipolecca MUCXOAsl U3
0COOEHHOCTEH TOYpPOYHOTrO IUTAHUPOBAHMS M OCHamleHWs Kabuneta ¢usuku. llpm sTOM
ofOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCS YMEHHMSIMH TMPOBOJIUTH NPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, UCCIEOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAeNseTcsl pEIIeHUI0 PAacUETHBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIsL pacu€THBIX 3aJa4 IPUOPUTETOM SIBIISIFOTCS 3a/laydl C SBHO 3aJJaHHOM M HESIBHO 3aJlaHHOU
(bu3nyecKoil MOJIeNIbI0, MO3BOJIAIOIINE MPHUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK
U3 OJTHOTO pa3jiesia Kypca, TaKk U MHTErpupysd NpUMEHEHUE 3HaHMM U3 pa3HbIX pasnenos. J[ms
Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJJaHUS HAa OOBSICHEHUE MTPOTEKAHMS (PU3UICCKUX
SBJICHUH M TPOLIECCOB B OKPYKAIOUIEH JKU3HHU, TpeOyIolMe BbIOOpa (pU3NUECKON Mojenu s
CUTYalluH MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa

B cootBerctBuM ¢ TpeboBanusiMu PI'OC COO k MarepuanbHO- TEXHUYECKOMY
o0ecreyeHn0 yuyeOHOro mnpoiecca Kype (U3MKU YriyOnEHHOrO YpOBHS JOJDKEH M3y4yaTbes B
YCIOBUSX TMpEAMETHOTO KabuHera. B kabunHere GU3MKU [OMDKHO OBITh HEOOXOIUMOE
nabopatopHoe 00opyi0BaHUE AJIsl BHIIOJHEHUS YKAa3aHHBIX B IPOrpaMMe YUYEHHUECKHUX OIMBITOB,
nabopaTOpHBIX paboT W PabOT MpPaKTUKyMa, a TaKXkKe JIEMOHCTPAIMOHHOE O00O0pYyIOBaHUE
JeMoHCTpallioOHHOE  000pyI0BaHUE (POPMUPYETCS B COOTBETCTBUH C MPUHIHUIIOM
MUHUMAaJIBHON JIOCTATOYHOCTH W OOECIHEeYMBAaET MOCTAHOBKY IEPEUUCIEHHBIX B IpOrpaMMe
KJIIOYEBBIX JIEMOHCTpAalUUH JUIs HCCIENOBaHMA M3y4aeMbIX SIBICHUH U  TPOILIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JIaGopaTtopHoe 00OpyJOBaHUE Ul YUYCHHYECKHX MPaKTHUECKUX paboT dopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOecreyuBaeTcs B pacyére OAHOrO KOMIUIEKTAa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOpaTOPHOro OOOpYIOBaHUS JOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.



3. MECTO YYEBHOMH JUCHUILJIMHBI B YYEBHOM ILVIAHE

B yueOnbix turanax [ITICC3 aucuuiuimHa BXOIUT B COCTaB 00IMIe00pa30BaTeIbHOTO Y4eOHOTO
IHKJIA.

O0bem y4yeOHOM AUCHHMILINHBI U BUIbI y4eOHO# padoThl

O0BeM yacon/

Buj yueOHoi1 padoThI
3a4eTHBIX e/l

MakcumanbHas yyeOHass Harpys3ka (Bcero) 174/4,83

Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 156

B TOM YHCJIC:

J'Ia60paTOpHHe 3aHATUA 54

IMPAKTUYCCKHUEC 3aHATUA

9K3aMeH 4

KOHCYJIbTAallUU K 9K3aMCHY

CaMoOCTOATECJIbHAsA paGOTa K 3K3aMEHYy

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUITIIUHBI

OcBoenue conepxanus ydeOHON AUCHUIUITMHBI «Du3nka» obecreunBaeT JHOCTHUKEHUE
00y4aroIMMUCS CIIEAYIOMIUX Pe3yabTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe eocnumanue:
— c(OpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3HUIIMHU OOYYArOMIerocsi Kak aKTUBHOTO U

OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

— OPUHATHE  TPAAUIMOHHBIX  OOIEYEeNIOBEYECKHMX  TyMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

— TFOTOBHOCTh BECTH COBMECTHYIO [EATEIBHOCTh B HMHTEpPECaxX TIpPakJIaHCKOro
o0111ecTBa, yuacTBOBATh B CAMOYIIPABICHUH B IIIKOJIE U IETCKO-FOHOILIECKUX OPTaHU3aIMIX;

— YMEHUE B3aMMOJIEHCTBOBATh C COLUAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKLIMSAMU M Ha3HAUEHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OpMUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

— LIEHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM CUMBOJIaM; JOCTHXKeHUsIM Poccnn B
(bu3MKe U TEXHHKE.

/Jlyxoeno-npasecmeennoe 6ocnumanue:

— c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;




— CHOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W MPUHAMATh OCO3HAHHbBIC PEIICHHMS,
OpPUEHTHUPYICh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B JEATEIbHOCTU
y4€HOrO;

— OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOHUNBOTO OYIyIIETO.

Icmemuueckoe eocnumanue:

— ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYas SCTETHKY HAay4HOTO TBOPYECTBA,
npucyiero Gpusnveckon Hayke.

Tpyooeoe socnumanue:

— MHTEpPEC K pa3nyHbIM chepam mpodhecCuoHaNbHON NeATeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymyliein
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa3oBaHHIO B 00jacTu
$u3uKN HAa TPOTSHKEHUH BCEH JKU3HU.

IKonozuueckoe eocnumanue:

— c(OpPMUPOBAHHOCTh ~ SKOJIOTMYECKON  KYJIbTYpPhl, OCO3HaHHE TIJI0OAILHOTO
XapakTepa KOJIOTUYECKUX MPOOIeM;

— IUTAHUPOBAHKUE M OCYIIECTBJIICHHUE JEUCTBUU B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHUA LEeJIeN YCTOMYMBOTO PA3BUTHS YEJI0BEUECTBA,;

— pacimpeHue ombITa JIESTEIFHOCTH KOJIOTUYECKON HAINpaBIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAHUH 10 (PU3HKE.

Ilennocmu nayunozo nosnanus:

— c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3HUECKON HAYKH;

— OCO3HaHHE IIEHHOCTH HAyYHOH AESITeNbHOCTU, TOTOBHOCTh B MPOIECCE M3YUCHHUS
(bU3UKN OCYIIECTBIATH MPOEKTHYIO U HCCIIEAOBATENbCKYIO AEATeIbHOCTh MHAUBHIYAILHO U B
rpymre.

B mpormecce mocTrkeHHS JTHMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTPAMMBI CPEIHETO
obmero oOpa3zoBaHuss 1O (GU3NKE Yy OOYJAIOIMIUXCA COBEPIICHCTBYETCS OMOYUOHAIbHBLLL
unmennexm, NpeArnoaaralomil cCpOpMUPOBAHHOCTD:

— CamMoCcOo3HaHus, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAINPABICHUS pa3BUTUS COOCTBEHHON SMOLMOHAIBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

— camopezyiuposanus, BKIIOUYAIONMIETO CaMOKOHTPONb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalNTHPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;,

— BHYMpeHHel Momusayuu, BKIIOYAIOMIEH CTPEMJIEHHE K JOCTH)KEHHUIO LEIH U
ycIiexy, ONTHMU3M, HTHAIIMATHBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ISI M3 CBOMX BO3MOYKHOCTEH;

— oMnamuy, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE
JPYTUX, Y4YUTHIBATh €r0 NpPU OCYLIECTBICHHM OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKHUBAHHUIO;

— COYUATbHBIX HABLIKOG, BKIIOYAIOUIMX CIHOCOOHOCTH BBICTpaMBaTh OTHOLICHHUS C
JIPYTUMH JFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiaTth KOH(IUKTHL.

METAIIPEJIMETHBIE PE3YJIBTATDBI
YHuBepcaibHbIe O3HABATEIbHbIE el CTBUS
ba3zoevie nozuueckue oeiicmeun:
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— CaMOCTOSITENIEHO (POPMYIIMPOBATH U aKTYaJIM3UPOBAThH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

— ONpeneNaTh LEIH JeATeNbHOCTH, 33JaBaTh MapaMeTpbl M KPUTEPHUH HX
JOCTH)KEHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHSI B PacCMaTPUBAEMbIX (hU3MUECKHX
SBIICHUSX;

— pa3palaTpiBaTh IUIAH pEIIEHUs MpoOJeMbl € Y4YETOM aHalu3a HMMEIOIIUXCS
MaTepHalIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE DPE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JESATENbHOCTH;

— KOOPJIMHUPOBATh U BBINOIHATE PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

— pa3BUBATh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

baszoevie uccnedogamensvckue 0enucmeus:

— BIAJCTh HAY4YHOH TEpPMUHOJOIMEH, KIIOUEBBIMU MOHATUAMU U METOJaMH
du3nUecKoil HayKu;

— BJIAJI€Th HAaBBIKAMU Y4eOHO-UCCIENI0BATEIbCKON M IPOEKTHOH IEsITEeIbHOCTH B
o0nactu (U3HMKH; CHOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSATEIBLHOMY IIOMCKY METOJOB
peleHus 3a1a4 GU3NYECKOIro COAEPIKaHus, IPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHUS;

— BJIQJI€Th BHUJAMU JIEATEIbHOCTH [0 IIOJYYEHUIO HOBOIO 3HAaHMS, €ro
UHTEpIpeTaly, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUYHBIX Y4E€OHBIX CUTyallUsiX, B TOM
YHCIIe TP CO3/IaHUH YI€OHBIX TPOEKTOB B 001aCTH (PH3HKH;

— BBISIBJIATh  NIPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3MpoOBaTh  3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOJUTb apryMeHThl JUIs J0Ka3aTelbCTBAa CBOMX
YTBEP)KJICHHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

— AQHAIN3UPOBATH IMOIYYEHHBIE B XOJ€ PEIICHUs 3aJaud pe3yibTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

— CTaBUTh ®  (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B  0Opa3oBaTENbHOU
NeSITeIbHOCTH, B TOM YHUCIIE IPU U3YUEHUU (PU3UKY;

— JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATH TPUOOPETEHHBIN OIBIT;

— yMeTh NEPEeHOCUTh 3HaHWs 10 (U3MKE B  NPAKTUYECKYl0  001acTh
KU3HEJESATENIbHOCTH;

— YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

— BBIJIBUTATh HOBBIC WJIEH, NpEJIaraTh OPUTHHAJIBHBIE MOIXOABl W PEIICHUS;
CTaBUTb POOJIEMBI U 33J]auHl, JOMYCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

Paboma c ungpopmaueii:

— BJIAJI€Th HAaBbIKAMM IMOJNy4YeHHs] HH(pOpMalMU (U3NYECKOTO COJEpKAHUSA U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh OUCK, aHAIIU3, CUCTEMATU3AIUIO U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (GOPM IpeJICTaBICHHUS;

— OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

— UCIIOJIb30BaTh CPeACTBA HH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3a/la4 C COONIOIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

— CO3/1aBaTh TEKCTHI (PU3NYECKOT0 COJEPkKAHUS B PAa3IMUHbIX (HOp- MaTax ¢ yu€ToM
Ha3HayeHus: WH(OpMalUMKW M LEJNEeBOM ayAUTOpPHH, BbIOMpas oONTHUMalbHYIO (opmy
IpPEe/CTaBICHNS U BU3yaTH3alUH.

YHuBepcaibHble KOMMYHUKATHBHbIE 1€ CTBUA

Obwenue:

— OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

— pacro3HaBaTh MPEANOCHIIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

— pa3BEPHYTO M JIOTMYHO U3Jaratb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.
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Coemecmnasn oeamenvHocmb:

— NIOHMMATh M HCIOJIB30BAaTh IPEUMMYNIECTBA KOMAHIHOM M WHAWBUAYAJIBHON
paboThI;

— BbIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBMH C Y4€ToM OOIIMX
MHTEPECOB U BO3MOXHOCTEN Ka)/10T0 4ieHa KOJIIIEKTUBA;

— IPUHUMATh  LEJIN COBMECTHOH JESATEIIBHOCTH, OpPraHM30BBIBATH U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTHIKCHHUIO: COCTaBIATH IUIAH JEHCTBUM, PacIpeneiiaTh
pOJIM ¢ Y4ETOM MHEHHH y4aCTHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

— OLIEHMBATh KayeCTBO CBOET0 BKJIAJa M KaXJOr0 y4aCTHMKA KOMaH/bl B OOIIMMH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— peliaraTb  HOBBIE IIPOEKTHI, OLCHMBAThb MAEH C [O3ULHMHA HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYILIECTBIIAT TO3UTUBHOE CTPATErMYECKOE NIOBENCHNE B PA3JINYHBIX CUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

YHuBepcaibHbIe peryJsiTUBHbIE 1efiCTBUS

Camoopzanuzayus:

— CaMOCTOSITEJIbHO OCYILECTBIATh I103HABATEJIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKH M aCTPOHOMHH, BBIABJIATH NPOOJIEMBI, CTa- BUTh M (HOPMYIUPOBATh COOCTBEHHBIE
3a/1a4i;

— CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PEIICHUs pacYE€THBIX M KaueCTBEHHBIX 3a/ad,
IUTaH BBINIOJHEHUSI TPAKTHYECKOW pPa0OTHI C YUETOM HMMEIOUIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEU U IIPEAIIOYTEHUN;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacuIMpsATh paMKH Y4€OHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

— JieNlaTh  OCO3HAHHBIM  BHIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;

— OLICHUBATh IPUOOPETEHHBIN OIbIT;

— croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAULUU B 00JAaCTH (U3UKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHbD.

Camokonmponw:

— JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

— BJIa/IETh HaBBIKAMU I103HABATEIbHON PEQIIEKCHHM KaK OCO3HAHMS COBEPIIAEMbIX
JENCTBUI M MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMM; MCIIOJIB30BATh NPUEMBI
pedraexcuu as OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHUS;

— YMEThb OLICHMBaTb PHUCKM M CBOEBPEMEHHO IPUHUMATh pEIICHUS 10 HX
CHU)KEHHUIO;

— OPUHUMATh MOTHUBBI W apryMEHTBl JApYTMX @pU aAHAJIU3E PE3yJIbTATOB
JeSITEIbHOCTH.

Ilpunamue ceoa u opyaux:

— NPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

— OPUHUMATh MOTHUBBI W apryMEHTBl JApYTrMX @pU aAHAJIU3E PE3yJIbTATOB
JeSITEIIbHOCTH;

— NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

HNPEIMETHBIE PE3YJIbTATBI
[IpenmeTHbIe pe3yabTaThl OCBOEHHS MPOrPaMMBbl IO XUMUHU Ha 0230BOM ypPOBHE JOJKHBI

OTpaXkaTh:

- c(hopMUPOBAaHHOCTH MPEACTABICHUH O POJIM M MecTe (PU3UKHM M acTPOHOMUHU B
COBPEMEHHOM Hay4yHOH KapTHHE MHpa, O cHcTeMooOpasyromied poiau (GU3MKKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHMKM M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHUHCKUX U
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3apyOeKHBIX Y4YCHBIX-(OU3UKOB B pa3BUTHE HayKH; IOHUMaHHE (U3NYECKON CYHIHOCTH
HaOJIIOMaeMBbIX SBJICHHM MHKPO-, Makpo- W Meramupa; MOHHUMaHUE pOJIU AaCTPOHOMHUHU B
IIPAKTUYECKON NI€ATEIbHOCTH YEJIOBEKA U JajbHEMIIEM HayYHO-TEXHMUECKOM pa3BUTHUHU, POJIU
¢bu3uky B GOPMUPOBAHUU KPYro3opa U GyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHUS
IIPAKTUYECKUX 3a7a4;

- c(hOpMHUPOBAHHOCTb YMEHHUH paclo3HaBaTh (U3MYECKHUE sIBIECHUS (TpPOLECCH) U
OOBSICHATh HX HAa OCHOBE U3YyYCHHBIX 3aKOHOB: DPABHOMEPHOE U PABHOYCKOPEHHOE
IOPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJieHHWe Tel, JABMKEHHE IO OKPYXHOCTH, MHEPLHMS,
B3aUMOJIEIiCTBHE Tell, KojeOaTelbHOe ABMKEHHE, PE30HAHC, BOJIHOBOE IBIKEHUE; TUdy3us,
OpOYHOBCKOE JIBKEHHME, CTPOCHHUE >KUIKOCTEH M TBEPHABIX Tell, H3MEHEHHE Oo0beMa Tell Mpu
HarpeBaHuu (OXJIAXK/IEHUH), TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCalMs, IUIaBJICHUE,
KpUCTAJIIIN3alUs, KHUIIEHHWE, BIAXHOCTh BO3]yXa, CBS3b CPEIHEH KUHETHMYECKOH SHEpruu
TEIUIOBOTO JBIDKEHHSI MOJICKYJI ¢ aOCOJTIOTHOM TeMIepaTypoi, MOBBIIICHUE JAaBICHUS ras3a MpH
€ro0 HarpeBaHWM B 3aKPbBITOM COCYyIE, CBS3b MEXKIYy IlapaMeTpaMu COCTOSHUSL TIas3a B
M30IIpoLECCax; JICKTPHU3ALMs TEJl, B3aUMOICHCTBHUE 3aps1l0B, HATPEBAaHUE IIPOBOJAHMKA C TOKOM,
B3aMMOJCMCTBE MAarHUTOB, 3JEKTPOMAarHUTHAas WHAYKLHSA, ACUCTBUE MAarHUTHOIO IIOJI Ha
IOPOBOJHUK C TOKOM W JBHXKYIIMHCSA 3apsl, 3JIEKTPOMAarHUTHbIE KOJIeOAaHHUS M BOJIHBI,
OpSIMOJIMHEHHOE PAaCHpOCTPAaHEHHWE CBETa, OTPaXECHHWE, MPEJIOMIICHHE, HWHTEepPepeHIIHs,
TQpaknus ¥ TONSpU3alMs CBETa, TUCIEepCcHs cBeTa; (oTolanekrpuueckuil 3dpdexr, cBeToBoe
JaBJ€HUE, BO3HUKHOBEHUE JIMHEHYATOro CHEKTpa aroMa BOJOPO/A, E€CTECTBEHHAs u
UCKYCCTBEHHas paJiMOaKTUBHOCTH;

- BJIAJICHUE OCHOBOMNOJAralOIMMU (U3NYECKUMHU MOHATUSAMH UM BEIMYMHAMU,
XapakTepU3yIIUMU (U3NYECKHE IpoLecChl (CBA3AaHHBIMU C MEXAaHWYECKUM JIBUKEHUEM,
B3aUMOJICHICTBUEM TeJl, MEXaHMYECKMMM KOJEOAaHUSMH U BOJIHAMH; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BELIECTBA, TEIJIOBBIMU IIPOLIECCAMU; IJIEKTPUYECKUM UM MAarHUTHBIM IOJISIMM,
DIIEKTPUYECKUM TOKOM, OJEKTPOMAarHUTHBIMH KOJEOAaHUSMH ¥ BOJHAMH; ONTHYECKUMH
SBJICHUSIMU;  KBAHTOBBIMM  SIBIICHUSIMH, CTPOEHHEM  aroma U aTOMHOro  sjpa,
PaAMOAaKTUBHOCTBIO);  BJIAJICHME OCHOBOIOJATAIOIMMU  aCTPOHOMUYECKHUMH  MOHATHIMH,
MO3BOJIAIOIIMMHU  XapaKTepHU30BaTh IPOLECCHl, MPOUCXOASIIME Ha 3BE3AaX, B 3BE3IHBIX
cUcTeMaxX, B MEXTaJlaKTHUYeCKOH cpeae; ABM)KEHHE HEOECHBIX TeJ, SBOJIIOLHUIO 3Be3d H
Bcenennoi;

- BJI3JICHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMHU (3aKOH BCEMUPHOTO TATOTEHUS,
I, II u III 3akoHbl HbrOTOHA, 3aKOH COXPAaHEHHsS MEXAHMYECKOW DHEPIUH, 3aKOH COXPaHECHUS
UMITyJIbCa, NMPUHLUI CYNEPHO3ULUN CHJI, NPUHLMI PaBHOIPABHOCTH HHEPLHMAIBHBIX CHCTEM
0TCYeTa; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHbI, IEPBbII
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija, 3akoH Kynona, 3akon Oma
JUTSL y4acTKa 1ern#, 3akoH OMa 1t OJTHOM 3JIeKTPUYECKOH 11emnu, 3akoH Joyns — JIeHia, 3aKkoH
AIIEKTPOMAarHUTHOW WHAYKLIMH, 3aKOH COXPAaHEHUS DHHEPrHM, 3aKOH MPSIMOJIMHEHHOTO
pacrpoCTpaHEHUs] CBETA, 3aKOH OTPaKEHMs CBETa, 3aKOH IIPEJIOMIIEHHS CBETa; 3aKOH
COXPaHEHMsI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apA/1a,
3aKOH COXpaHEHMsI MAacCOBOIO 4YHMCIA, MOcTyslaTel bopa, 3aKOH pajMOaKkTUBHOIO pacnana);
YBEpEHHOE HCIOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaiu3e PU3HUECKUX SBICHUN U
IIPOLIECCOB;

- yYMEHHE YYMTHIBATh TPAHULIBI TNPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOeNeil:
MaTepuaibHas TOYKa, MHEpLHUalbHas CUCTeMa OTCueTa, WACaJbHBIM Ta3; MOJAEIU CTPOEHUs
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ra3oB, XUJKOCTEH W TBEPABIX Te€J, TOYECUHBIN 3JIEKTPUYECKHUM 3apsij, sAepHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MIPH PEIIeHUH GU3HUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO ITO3HAHUS, HCIIOJIb3YEeMbIMH B (U3UKE:
IPOBOJUTH MPSIMBIE M KOCBEHHBIC M3MEPEHHS (PU3MUYECKUX BEIWYHMH, BHIOMpAs ONTUMAJIbHBINA
Ccrocod M3MEpeHHs] U HUCIOJIb3YS H3BECTHBbIE METOJbl OLICHKH MOTPEIIHOCTeH H3MEPEeHUH,
MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIMYUH C HCIOJIB30BAHUEM MPSMBIX
U3MEpEHUl, OOBSICHATH IMOJYYECHHBIE PE3YJbTaThl, HUCIONb3Ys (PU3NYECKUE TEOPHH, 3aKOHBI U
MOHSTHUS, W JeJaTh BBIBOJBI; COOMIOJATh MpaBujia O€30IacHOr0 TpyAa MpH IPOBEICHUU
HCCJIEIOBAaHUM B paMKax y4eOHOT0 SKCIIEPUMEHTa U y4eOHO-HCCIIEA0BaTEIbCKON AeSITENbHOCTU
C HUCTOJB30BAHUEM ITHM(PPOBBIX H3MEPUTEIBHBIX YCTPOUCTB MU JTAOOPAaTOPHOrO 00OpYIOBAHUS;
c(OPMHPOBAHHOCTh MPEJACTABICHUA O METO/AaX TIOJIYy4YeHUs] HAayYHBIX aCTPOHOMHYECKUX
3HAHUM;

- c(OPMHPOBAHHOCTh YMEHHSI PelIaTh PacyeTHBIC 33/1a4H C SBHO 3aJaHHON (pU3HuecKon
MOJIeJIbIO, UCIIONB3Yys (PU3MUYECKHE 3aKOHBI M MPHUHIIMIIBI; Ha OCHOBE aHajlIu3a YCJIOBUS 3ajadu
BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIICIATh (DU3UUCCKHE BETMYMHBI U (HOPMYJIIbI, HEOOXOAMMBIC
JUIsl €€ peILIeHHUs, MNPOBOAUTh pacCyeTbl M OIEHUBATH PEAIBHOCTh IMOJYYEHHOI'O 3HAYEHUS
dbusznyecKkoil  BeIMUYMHBI,  pellaTh  KAaueCTBEHHBIE  3aJaud, BbICTpauWBasg  JIOTUYECKHU
HEIPOTUBOPEUHBYIO LIETIOUYKY PACCYKICHHI C ONOpON Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (QU3UYECKUE SBIICHHUS,

- ¢(OpMUPOBAHHOCTH YMEHUS IPUMEHSTh IOTyICHHBIC 3HAHUS ISl OOBSICHEHUS YCIOBUI
NpOTeKaHus (PU3UYECKUX SIBICHUN B MPUPOAC M IS NMPUHATHS NPAKTHUYSCKUX PEIICHUN B
MOBCEIHEBHON KHM3HU i1 obOecrieyeHus: O€30MacHOCTH NpU OOpalieHHH ¢ OBITOBBIMU
npubopaMyd U TEXHHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHUS 370POBbs U COOIIOJEHUS HOPM
9KOJIOTHYECKOT0 MOBEJCHUS B OKPYXKaoIlel cpese; MOHMMaHUe HEOOXOAMMOCTH MPUMEHEHUS
JTOCTHKEHUH (PU3UKU U TEXHOJIOTUHN AJIs PAllMOHAILHOTO IPUPOIOTIONB30BAHMS;

- copmupoBaHHOCTH COOCTBEHHON TMO3UIMU IO OTHOUICHUIO K (PU3HUYECKOM
uH(pOpMallMK, MOJIy4yaeMOM U3 pa3HbIX HCTOYHHKOB, YMEHMH HCHOJIb30BaTh LU(POBBIE
TEXHOJIOTHUH JJIsl MOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIIPETALlMM U NPEACTABICHUS y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(pOpMalUy; pPa3BUTHE YMEHUN KPUTHUECKOTO aHajliu3a IOIy4aeMoi
uHpOpMaInu;

- OBJIQJICHHE YMEHHUSMH paboOTaTh B TPYIIE C BHINOTHEHHUEM PA3IUYHBIX COIUATBHBIX
poneli, TmIaHWpOBaTh pabOTy TPYMNbI, pAUMOHANBHO paclpedensiTh AeSITeNbHOCTh B
HECTaHJAPTHBIX CUTyalUsX, aJleKBaTHO OIIEHUBATh BKJIAJ KaXJIOr0 W3 YYaCTHUKOB TPYMIbI B
peleHre paccMaTpuBaeMoil pooieMsl;

- oBjajaeHue (CPOPMUPOBAHHOCTH MPEACTABICHUIN) MpaBUIaMHM 3alMUCH (PUINYECKUX
dbopmyn penbedHO-TOUCYHOM cucTeMbl o0o3HaueHui JI. bpaitnst (1t ciaensix v caboBHASIIINX
00ydJaromuxcs).

du3uka (yriayojeHHbI YPOBeHb) - TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHHS
YIIIYyONEHHOTO Kypca (HU3MKHM JIOJDKHBI BKJIIOYaTh TpeOOBaHMS K pe3yjibTaTaM OCBOCHHS
6a30BOT0 Kypca U JIOTIOJIHUTENIBHO OTPaKaTh:

- c(OpMHUPOBAHHOCTh TTOHUMAHUS PONU (U3UKU B HIKOHOMHUECKOM, TEXHOJIOIMYECKOH,
COLMAIBHOM W 3THYECKOH cdepax AeATeNbHOCTH YEJIOBEKa; poJd M MecTa (U3MKH B
COBPEMEHHOM HAyYHOM KApTHHE MHpA; POJIM ACTPOHOMHUHM B IMPAKTUYECKOW IEATEIIBHOCTH
YyeJIoBeKa U JaJbHEHIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH;

- cOPMHUPOBAHHOCTb CHUCTEMBI 3HaHUM O (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX,
TEOpUsX, JEHCTBYIOIMX HA YPOBHAX MHKPOMHUPA, MaKpOMHUpa W MeraMupa, IpeICTaBICHUN O
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BceoOIIeM xapaktepe (M3MYECKHX 3aKOHOB; MPEACTABICHUNH O CTPYKType IOCTPOSHUS
(bU3UYECKON TEOPUH, YTO TO3BOJIUT OCO3HATH POJIb ()YHIAMEHTAIBHBIX 3aKOHOB U MPHHIIUIIOB B
COBPEMEHHBIX TMPEJCTABICHUAX O NPHUPOAE, MOHITh TPAHULIBI MPUMEHUMOCTH TEOPH,
BO3MO>KHOCTH UX IMPUMEHEHUSI JIJIsl OTIMCAHUS €CTECTBEHHOHAYYHBIX SIBJICHUHN U MPOLIECCOB;

- cOPMUPOBAHHOCTh YMEHHUS pa3nyarh YCIOBUS MPUMEHUMOCTH MoJIenei GUu3nIecKux
T€1 U TPOLECCOB (SBIEHUI): HHEpIHalbHAs CHUCTEeMa OTcueTa, MaTepHalibHas TOYKa,
PaBHOYCKOPEHHOE JBHXEHHE, CBOOOJHOE TMajeHue, abCoITHO ympyras naedopmanms,
a0COIOTHO YIpyroe M aOCOMIOTHO HEYHNPYroe CTOJKHOBEHMsS, MOJENeN Ta3a, >KMIKOCTH U
TBEPAOro (KPUCTAJUIMYECKOT0) Tela, HAeaIbHOro ra3a, TOYEYHBIN 3apsiji, OJHOPOIHOE
ANIEKTPUYECKOE  TMOJe, OJHOPOAHOE MArHUTHOE T10Je, TapMOHHMYECKHE  KoyieOaHus,
MaTE€MaTUYeCKUl MAasATHHUK, WJICAJIbHbI NPYKUHHBIA MAasSTHUK, TapMOHHYECKUE BOJIHBI,
UJCaNbHBIN KONeOAaTeIbHBI KOHTYp, TOHKAs JIMH3a, MOJENeH aToMa, aTOMHOTO sapa u
KBAHTOBOM MOJICIIH CBETA;

- c(OpMUPOBAHHOCTb YMEHHUS OOBACHATH OCOOCHHOCTM MpPOTEKaHUs (PU3NUECKUX
ABJICHUI: MEXaHMYECKOE JBUKEHHUE, TEIUIOBOE JBWIKEHUE YACTHUIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpPOYHOBCKO€ BIKeHHE, AudQy3usi, HUCIapeHue, KUNEHHEe W KOHJEHCAIlWs,
IJIAaBJICHUE MW KPUCTAUIM3AlMs, HAIpPaBICHHOCTh TEIUIONEepeNadyH, dJEKTpU3aluu  Tell,
SKBUIMIOTCHIIMAIIBHOCTH MMOBEPXHOCTH 3aPsHDKEHHOTO MPOBOJHUKA, SJIEKTPOMArHUTHOM MHIYKIIUH,
CaMOMHIYKIIMU, 3aBUCUMOCTH CONPOTUBIICHUS TIOJYMPOBOJHUKOB pP- W N-THIOB OT
TEMIIEPATyphl, pPE30HaHCa, WHTepPEepeHIIMN BOJH, IU(PAKIUU, AUCICPCUH, TOTHOTO
BHYTPEHHETro OTpakeHus. (orodddexr, Gusnueckue NPUHIUINBI CHEKTPAIBHOTO aHalu3a MU
paboThl nazepa, anbda- u 6era-pacnasl saep, raMMa-u3ydeHue saep;

- chOpPMUPOBAHHOCTh YMEHHH MNPUMEHITh 3aKOHBI KIIACCHYECKOW MEXaHUKH,
MOJICKYJISIpHOM (PU3UKKM M TEePMOJUHAMHKH, SJICKTPOAMHAMHKH, KBAaHTOBOH (QU3UKH  AJs
aHanu3a U OOBSCHEHHS SBICHUNH MHUKPOMHpa, MAaKpOMHpa M MeraMupa, pa3inyaTh YCIOBUS
(rpaHunBl, 00JaCTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHMUMATh BCEOOLIMI XapakTep
GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHHS MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUs
HUMITYJIbCa, 3aKOH BCEMHPHOTO TATOTEHUS, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs HHEPruu) ¢ OrPAHHMYCHHOCTh HCIOJIb30BAHUS
YAaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3UYECKHE MPOLIECCHI, UCTIONB3Ysl OCHOBHBIC MOJOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHTEIBHOCTh MEXAHUYECKOTO JBIKEHUS, (QOpMYJbI
KMHEMaTUKH PaBHOYCKOPEHHOTO JBIKEHHUSA, mpeoOpazoBaHus [amumes s cKOpocTH U
nepemMenieHus, Tpu 3akoHa HbploToHA, MPUHIIMI OTHOCUTENBHOCTU ['anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYyJIbCa M MEXaHWYECKOW SHEPTuH, CBSI3b PAaOOTHI CHUIIBI C
W3MEHEHUEM MEXaHUYECKOW SHEpPIrHH, YCIOBHS PAaBHOBECHSI TBEPJOTO Tela; CBsI3b JaBJICHUS
WJICaJIbHOTO Ta3a CO CPEHEN KMHETUYECKON SHEPruel TEMIOBOTO IBUKEHUS W KOHUEHTpALUEl
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEUIECTBA CO CPEAHEH KMHETUYECKON SHEPrueil ero 4yacTull,
CBSI3b JIABJICHHS MJI€AJILHOTO Ta3a C KOHIICHTPAIMEH MOJIEKYJ M €r0 TeMIIepaTypoi, ypaBHEHUE
MenneneeBa-Knanelipona, nepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHHS SHEPIHMHM B
TEIJIOBBIX MPOLECCaX; 3aKOH COXpaHEHUsl dJIEKTpUYECKoro 3apsga, 3akoH Kymona,
MOTEHIIUATBHOCTh 3JEKTPOCTATUUECKOTO MOJISI, TPUHLHUII CYNIEPIO3ULIMU IEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsl OMa sl yyacTka LENU U AJIs 3aMKHYTOW 3JIEKTPUUECKOU 1EMH, 3aKOH
Jlxoyns-JIeHma, 3akOH SJEKTPOMArHUTHOW WHAYKIMH, mpaBwio JleHma, mocTynaTsl
CICIIMATIbHOM TEOPUUM OTHOCHUTEJIBHOCTH OWHINTEWHA, YypaBHEHHWE OWHINTEHHA IS
dboTtorddekra, mepBbIil 1 BTOpoi moctynarsel bopa, mpunnmn HeonpeaeneHHoctu I eizendepra,
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3aKOH COXPaHEHHUs 3apsa, MacCOBOIO 4YHMCJIa M DBHEPIUHM B SJAEPHBIX pEaKLUAX, 3aKOH
paZvoaKTUBHOIO pacaza;

- cOpMHPOBAHHOCTh YMEHUH NPUMEHSATh OCHOBOIOJAraloliue acTPOHOMHUYECKHE
MIOHATHS, TEOPUH U 3aKOHBI JIJIS aHATIN3a U O0BSICHEHUS (PU3NUECKUX MPOLIECCOB MPOUCXOISIINX
Ha 3Be3/aX, B 3BE3JHBIX CUCTEMAaX, B MEXIaJaKTHUUECKOW Cpeze; ABMKEHHs] HEOECHBIX Tell,
9BOJIFOLIMY 3Be3]] U BceneHHol;

- cOpMHPOBAHHOCTh YMEHHMH MCCIENOBATh M AHAJIW3UPOBAaTh pPazHOOOpa3HbIE
¢du3nyeckue SBJICHUS U CBOWCTBA OOBEKTOB, MPOBOAUTH CAMOCTOATENIBbHBIE UCCIEIOBAHUSA B
peasbHbIX U JJa0OPAaTOPHBIX YCIOBMSX, YATATh M aHAIW3UPOBATH XAPAKTEPUCTUKU NMPUOOPOB U
YCTPOKHCTB, OOBSACHATH NPUHIUIIBI UX PaOOTHI;

- c(OPMHPOBAHHOCTh ~ TNPEJICTABICHUH O METoJaxX TMOJIyUYeHHs  Hay4HBIX
ACTPOHOMMYECKHX 3HAHH; BIaJEHUE YMEHHUSMH CaMOCTOSTEIHHO (OPMYIHPOBATH IIETb
uccieqoBaHMsl (IIPOEKTa), BBIABUIATH TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIIMX
(GU3NYECKNX 3aKOHOMEPHOCTEH U 3aKOHOB, IIPOBEPATh UX IKCIEPUMEHTAIbHBIMHU CPEACTBAMU;
IUIAHUPOBaTh M NPOBOJUTH (U3UYECKHUE SKCIEPHUMEHTHI, OINUChIBATh M aHAJIU3UPOBAThH
IOJYYEHHYIO IpPHU BBIIOJHEHUM HKCIEPUMEHTa HH(OPMAIMIO, OIpPENeATh JI0CTOBEPHOCTh
HOJy4EHHOT'0 pe3ysbTara;

- ¢()OpMUPOBAHHOCTh YMEHHS pEIIaTh PAacUETHbIC 3a/la4l C SIBHO 33JaHHOW U HESIBHO
3aJaHHON (PU3MUYECKOW MOJETBbIO: Ha OCHOBAHWW aHAIM3a YCJIOBUS BBHIOMpaTh (husnyeckue
MO/JIEJIH, OTBEYAIOIINE TPEOOBAHUSM 3a7jauu, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYJaThl (PU3UYECKUX TEOPHI TNPH KCIOIB30BAaHUM MATEeMAaTHYECKUX METOJIOB PpEIICHUS
3ajiay, MPOBOJUTH PacueThl HA OCHOBAaHMM UMEIOIIUXCS JAAHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U
KOPPEKTHPOBATH METObI PEIICHUSI C YUETOM IOJIyYE€HHBIX pe3yJbTaToOB; pPellaTh KaueCTBEHHbBIE
3a7iauy, TpeOyrole MPUMEHEHHs 3HAHUN U3 pa3HbIX pa3felioB MIKOJIbHOIO Kypca (U3HKH, U a
TaKXe MHTerpaluy 3HaHUN U3 JIPYTUX NPEIMETOB €CTECTBEHHOHAYYHOI'O I[MKJIA: BBICTpAUBATh
JIOTUYECKYIO0 LENOYKY pacCyKICHUIl C OMOpOoM Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3ndecKue BICHUS;

- c¢(OpMHPOBAHHOCTh YMEHHMHM aHAJIM3UPOBATh U OLEHUBAThH IOCIEACTBUS OBITOBOM U
IIPOU3BOJICTBEHHOW JI€ATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (DM3HYECKMMHU IMpOlLIeccaMu, C
MO3ULUI JKOJIOTHYECKON 0€30I1aCHOCTH; IIPEICTaBICHUM 0 panoHaIbHOM
IIPUPOIONIOIB30BAaHNY, A TAKKE Pa3yMHOM HCIOJIb30BaHUU JOCTH)KEHUH HAyKH U TEXHOJIOTHH
JUIS AaJbHEHUIEero pa3BUTHS YeJI0BEYECKOro O0IIeCTBa;

-OBJIAJICHUE pa3IMyHbIMH crocobamu  paboTel ¢ uHpopManued (U3NIECKOro
COJIepKAaHUsl C UCIOJIBb30BAaHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOIMH, pa3BUTHE
YMEHHMM KPUTUYECKOTO aHaIN3a U OLEHKU JOCTOBEPHOCTH IOJIyyaeMoi nHpopmanuy;

- OBJIQJICHUE OPTraHMU3allMOHHBIMU U TO3HABATEIbHBIMH YMEHHUSIMH CaMOCTOATEIbHOTO
NpUOOpETEHUs] HOBBIX 3HAHUW B MPOLECCE BBIMOIHEHHUS] MPOEKTHBIX u y4eOHoO-
UCCIIEIOBATENbCKUX paboT, yMEHHUAMHU paboTaTh B TIPYNNE C BHIIOJHEHUEM pPa3IMYHbIX
COLMAJIbHBIX pOJIeH, IIIAaHUPOBATh pabOTy IPYIIBI, PAMOHAIBHO PACHPEACTATh IEATEILHOCTh B
HECTaHJAPTHBIX CUTYaLMsIX, aJleKBaTHO OLICHMBATH BKJIAJ Ka)JI0IO M3 yYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpuBaeMoil MpooIeMbl;

- c(opMHPOBAaHHOCTH MOTHBAIMM K Oyaymied mpodecCHOHATbHON AEATENbHOCTU 10
CIENUATBLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIIS.

OK 01.BpiOupars cnocoObl pemieHus 3afad  NpodeccHOHAIbHON  JesTebHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02.Mcnonb30BaTh COBPEMEHHBIE CpEJCTBA IMOMCKA, aHalu3a M HUHTEepIpeTalun
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uHpopManuu M MHOOPMANMOHHBIC TEXHOJIOTMH IJi BBHITIOJHEHHS 3a4a4d MpoQecCHOHATBHON
JESATEIILHOCTH.

OK 03.ITmanupoBaTh U pealTn30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U JIUYHOCTHOE
pasBUTHE, NPEANPHHUMATEIBCKYIO JIEATEIILHOCTE B MPOPECCHOHATIBHON cdepe, NCIOIb30BaTh
3HaHUA 10 PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYalUSX.

OK 04.2¢dexTnBHO B3aMMOICHCTBOBATh M pad0OTaTh B KOJUICKTUBE U KOMaH/IC.

OK 05.0cyniecTBiIsSITh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM
s3pike  Poccuiickoit ®enepanii ¢ y4e€TOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07.CopelicTBOBaTh COXPAHEHHUIO OKPYXAlOIIEH Cpelbl, pecypcocOepexeHuto,
IPUMEHATh 3HaHUS OO0 W3MEHEHUU KIuMaTa, M[PUHIUIB OEpeKIMBOrOo IMPOU3BOJCTBA,
3 PEKTUBHO IEHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSX.
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5. TemaTuueckuii MJIaH u cojaep:kaHue yuyeoHoi nucuuminnabl @U3NUKA

HaumeHnoBaHue Copaepxxanne y4e0HOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, caMocTosiTelbHast | O0beM 4acoB Yposenn
pa3iesioB U TeM padoTa 00y4yarouuxcs /3a4. el1. 0CBOEHHS
1 2 3 4
BBenenmue. Conep:xanue yueOHOro MarepuaJa: 4
®Ou3uka U MeTOABI Oumsnka — (yHIaMeHTanbHas HayKa o mpupoae. EcrecTBeHHO-HAY4HBIH METOZ MO3HAHUS, €TO BO3MOXXHOCTU U 2 1,2
HAYYHOI0 MO3HAHMA | rPAaHMLBI IPUMEHUMOCTU. DKCIEPUMEHT U TEOPHs B IIpOLiecce O3HAHUS IPUPOAbl. MonennpoBanue HU3NIECKUX
ABJIEHUI U TpolieccoB. Poip 3KkcrepuMeHTa U TEOPUM B MpPOLECCE MO3HAHUS MpHUpoabl. Pusndeckas BEIUYUHA.
Ousznueckre 3aKoHbI. [paHHIBI MPUMEHUMOCTH (U3MUECKUX 3aKOHOB M Teopwid. [IpWHIMII COOTBETCTBHSI.
[onstre o hus3mueckoit kapTuae Mupa. [lorpentHocTi m3MepeHuil PU3NIECKUX BETUYHH. 3HAUCHIES
(bu3uKy pu ocBoeHNH crnenuanbHocTet CI10
JladopaTtopHas pa6ora Nel «OnpeneneHre IIOTHOCTH TBEPJOTO TEIa 2 2,3
PA3JAEJ 1. MEXAHHUKA 14
Tema 1.1 Conep:xanue yueOHOro MarepuaJia: 4
OcHoBBI KHHEMATHKH | MexaHnuecKoe JBIKEHHE U ero BUabsl. MarepuanbHas Touka. CKalspHbIC U BEKTOpHBIC (hYU3MUECKHE BEINYUHEI. 2 1,2
OTHOCHTENBHOCTh MEXaHUIECKOTO ABIKeHHs. Cuctema otcueta. [lpuHumn otHocutenbHOCcTH [anunes. CriocoObt
onucanus ApwxkeHus. Tpaekropus. [lyte. [lepemenienne. PaBHomepHOe mpsiMonuHelHOe ABMKeHne. CKOpOCTb.
YpaBHEHUE JBUKECHUSL.
MrHoBeHHass W CpeaHssi CKOpPOCTH. YckopeHue. IIpsMonuHelHOe ABWMIXKEHHE C TIOCTOSHHBIM YCKOPEHHUEM.
JIBI>KEHME ¢ MOCTOSHHBIM YCKOpEHHEeM CBOOOTHOro majieHus. PaBHOMepHOE JBIKEHHE TOYKU MO OKPY>KHOCTH,
yrioBasi ckopocts. LlenTpocTpemurenspHoe yckopenue. KunemaTrka abCcosIloOTHO TBEPAOrO Tena
JlabopaTopHo-npakTHuecKas padora Ne2 «OnpezneneHue napaMeTpoB paBHOYCKOPEHHOTO IBHKEHUSI» 2 2,3
Tema 1.2 Cogaepsxanue y4eOHOro MaTepuaJa: 4
OcHOBBI THHAMHKH OcHoBHas 3agada quaaMukn. Crta. Macca. 3akosbsl MexaHukn HerotoHa. 2 1,2
Cuutbl B ipupoze. Cuma TSHKECTH U CUJla BCEMUPHOTO TATOTEHUSI. 3aKOH BCEMHUPHOTo TArotenus. llepsas 2 12
KOCMHUYECKasi CKopocTh. JIBIkeHue TutaneT U Maibix Tes1 ConHeuHoi cuctemsl. Bec. HeBecomocTsb.
Cunel ynpyroctu. CHIIbl TPEHHUSI
Tema 1.3 3akoHbl Conep:xanue yueOHOro MarepuaJa: 6
COXpAaHEHUA B Nwmmynsc Tena. MMimynbe critbl. 3aKOH COXpaHeHHs] UMITyJIbca. PeakTHBHOE IBIKEHHE. 2 1,2
MeXaHHMKe Mexannueckas pabota u MoutHocTh. Kunetnueckas sHeprus. [loTeHnmansHast sHEprus. 3aKOH COXpaHEeHUS 2 1,2

MeXaHH4YeCcKoH 3Heprun. PaboTa cuinbl TshkecTH U cuiibl ynpyroctd. KoncepBaTusable cuitbl. [Ilpumenenue
3aKOHOB cOXpaHeHus1. Mcronb30BaHne 3aKOHOB MEXaHUKH JUIsl 00BSICHEHUSI BIKEHHS HEOSCHBIX TeJ U JUIsI
Pa3BUTHS KOCMUYECKUX MCCIIEOBAHNMN, TPAHUIIBI TPUMEHUMOCTH KJIacCHYecKor MexaHuku. [Ipaktnieckoe
nprUMeHeHUe (PU3NYEeCKUX 3HAHUH B IIOBCETHEBHOM KU3HM AJIS1 HCIIOJIB30BAHUS IPOCTHIX MEXaHU3MOB,
MHCTPYMEHTOB, TPAHCIIOPTHBIX CPE/ICTB
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IIpakTuyeckast padora Nel 2 2,3
Pemrenne 3amau ¢ mpodeCCHOHATBEHOM HAIPaBICHHOCTHIO TI0 pasneiny «MeXxaHuKay
PA3JIEJ 2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA 30
Tema 2.1 OcHOBBI Coaepsxanue yueOHOro MaTepuaJa: 10
MOJIEKYJISIPHO OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-KHHETHYECKOH Teopuu. Pasmeps! n Macca MoJIeKyI M aTOMOB. bpoyHOBCKOe 2 1,2
- KHHETHYECKOMH nBrkerre. CHITBI B SHEPTHSI MeXMOJIEKYISIPHOTO B3anMoieicTBHs. CTpoeHne ra3000pa3HbIX, KUIKAX H TBEPIBIX
Teopun ten. Mneanwsusiii ras. asnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KUHETUIECKON TEOPUH Ta30B.
TeMmrrepatypa u ee u3mMepenne. AOCOTIOTHEIN HyJIb TeMIepaTyphl. TepMoarnHaMudecKas ImKajia TeMIIepaTyphl. 2 1,2
Temneparypa 3Be31. ['a30Bble 3ak0Hbl. MoJisipHasi ra3oBas MOCTOSIHHASL.
CKOpOCTH JABIKCHHSI MOJICKYJT M MX U3MEPECHHE. Y PaBHEHUE COCTOSHUS UACAIBHOTO Ta3a. M3omporieccsl u ux 2 1,2
rpadukm.
JlabopaTopHasi padora Ne3 2 2,3
«M3ydenne n3orepmuueckoro msonpouecca. [Iposepka 3akona boiins — Mapuorra»
IMpakTnyeckas padora Ne2 Pemenue 3a1a4 ¢ npodecCHOHANBHON HanpasieHHOCTHIO 1o TeMe MKT 2 2,3
Tema 2.2 OcHOBBI Conep:xanue yueOHOro MarepuaJia: 6
TePMOIMHAMHUKH BryTpeHHss d5HEPTUS CHCTEMBI. BHYTpeHHSS SHEPTUs nacanbHOro raza. Pabora u Terora 2 1,2
Kak (opMEBI Tiepeauu SHepruu. TeIIoeMKOCTh. Y IeNbHAs TEIIOEMKOCTh. KOTHMYecTBO TEIIIOTh. Y paBHEHHE
TEIIOBOro OasiaHca.
IlepBoe Hauano TepmoauHAMUKH. ArabaTHBIN nporiecc. Bropoe Havano TepmonuHamuku. [IpuHmIm geicTus 2 1,2
TernoBoi MamuHel. Ternoele aAurarenu. KI1/] TemnnoBoro asurarens. XoaoaAuiabHble MaIuHbL. OXpaHa
MIPHUPO/IBI
IIpakTHyeckass padora Ne3 2 2,3
Pemenue 3a1a4 ¢ npodecCHOHATEHOM HAPABIEHHOCTHIO 10 TeMe OCHOBBI TEPMOIMTHAMHUKH.
Tema 2.3 Arperatusie | Copep:kaHue y4eOHOI0O MaTepHaJa: 12
COCTOSIHMA BewecTBa U | VMcnapenue u koHaeHcanus. HachIeHHBIH ap U ero cBoicTBa. AOCOIIOTHAS U 2 1,2
(azoBble mepexoabl OTHOCUTEbHAS BIAXKHOCT BO3yXa. [[prOops! A1 onpeieieHrst BIIaXKHOCTH Bo3ayxa. Touka pockl. Kumnenwue.
3aBUCHMOCTH TEMIIEPATyphI KHIIEHHUS OT JaBlieHus. Kputnueckoe coctosiHue Benectsa. [leperpeTsiii map u ero
WCIIOJIb30BaHNE B TEXHUKE.
XapakTepuCTHKA KUIKOTO COCTOSHUS BetecTBa. [I0BepXHOCTHBIN CIIOW KHUIKOCTH. DHEPTHUS TOBEPXHOCTHOTO 2 1,2
cios. bimxauit mopsinok. [loBepxHocTHOE HaTspkeHrne. CMadnBanue. SIBICHNS HAa TPAHUIIE KUIKOCTH C TBEPABIM
TenoM. KanuiisipHeie siBICHMSL.
XapaKTepuCTHKa TBEPAOTO COCTOSIHUS BemecTBa. Kpucrannueckre u aMopgHbIe Tella. Ypyrue CBOMCTBa 2 1,2

TBepAbIX Tell. 3akoH ['yka. Mexannueckue cBoicTBa TBepAbIX Tell. [Inactuueckas (octarounas) aedopmanus.
TenoBoe pacmupenue TBepAbIX Ten v xuakocteil. Koaddunuent nunelinoro pacumpenus. Kosdounuent
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00BEMHOTO pacuIupeHus. Yuer pacupenus B Texauke. [Inasnenue. Y aenpHas
TertoTa masiaeHus. Kpucrammmsanus. [Ipaktideckoe mpuMeHeHHEe B TTIOBCEAHEBHOM KU3HH (PU3NICCKUX 3HAHUI
0 CBOMCTBaX ra3oB, >KHJIKOCTEH U TBEPABIX TEI

IpakTnyeckas padora Ned Pemenue 3amau ¢ npodecCHOHANBHON HAIPAaBICHHOCTHIO TI0 TeME ATperaTHbIe
COCTOSIHUSL.

2,3

JlaboparopHas pa6ora Ne4 «OrnpenencHue BIRKHOCTH BO3AyXay

2,3

JlagopaTopHas padora NeS «Onpenenenue kodhOUIMEHTA TOBEPXHOCTHOTO HATSHKEHUS BOJIBDY

N

2,3

Oo6o00mamuii ypok «MoiiekynsipHasi QU3HKa U TEPMOJIWHAMUKA

2,3

PA3JIEJI 3. QJIEKTPOAMHAMMUKA

20

BJICKTI)I/I'ICCKOC moJie

Tema 3.1

Conep:xaHue yueOHOr0 MaTepuaJa:

10

OnexTpu3anus Tea U e€ MposABIeHUs. DIeKTpudeckuil 3apsaj. [IBa Buaa anekTpuueckux 3apsaaos. [lpoBogxuky,
JTUBIEKTPUKY U TTOTYTIPOBOAHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUH 3aps/l. 3aKOH COXpPAHEHHUS IEKTPHUUECKOTOo
3apsaa.

1,2

Bzaumoneiictue 3apsaoB. Toueunslie 3apsiapl.  3akoH Kynona. Dnektpuyeckoe nosie. Ero geiictBue Ha
aNeKTpuYecKue 3apsabl. Hanmpsok€HHOCTD anekTpudeckoro nos. [IpoOHbli 3apsn. JInaun HanpsokEHHOCTH
3JIEKTPUUECKOro 1MoJs. [IoTeHInanbHOCTh 31EKTPOCTATUYECKOTO 1011, Pa3HOCTh NOTEHIIMAIOB

U HanpspkeHue. IloTeHnanbpHas SJHEprus 3apsa B 2JEKTPOCTaTHIECKOM ToJe. [loTeHnman aIeKTpocTaTHIeCKOTro
noJisi. CBA3b HANPSHKEHHOCTH OIS U Pa3HOCTH MOTEHIIMAIOB IS AJIEKTPOCTATHUECKOro Mouis (KaKk OJTHOPOIHOTO,
TaK U HEOJHOPOIHOI0).

1,2

[IpuHiun cynepno3uuuu 3nekTpudeckux nojei. Ilone Toueunoro 3apsaga. OgnopoaHoe none. [lone paBHOMEPHO
3apsbkeHHOH cepsl. [lone paBHOMepHO 3apspkeHHOTOo mapa. [loje paBHOMEpHO 3apsKeHHON OecKOHeUHOH
riockocT. KapTuHel TUHUNA HANPsHYKEHHOCTH 3TUX MOJIEH M SKBUITOTEHLIMANBHBIX TTOBepXHOCTE!. [IpoBogHIKY B
3IEKTPOCTATUYECKOM II0JI€. Y CIIOBUE PABHOBECHS 3apsiOB. JJUDIIEKTPUKH B dJIEKTPOCTATUYECKOM IIOJIE.
JsnexTpuyeckas IpOHUIIAEMOCTh BEIIECTBA.

1,2

Konnencarop. 91eKTpoE€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOT0 KOHAeHcaTopa. [lapamiensHoe
coeJIMHEeHHNe KOHeHcaTopoB. [locaeoBaresibHOE COSIMHEHUE KOHIEHCATOPOB.
OHeprust 3apsLKeHHOr0 KOHJIEHCaTopa.

1,2

IlpakTnyeckas padora NeS Pemenue 3a1au ¢ npoecCHOHATBHON HANPaBIESHHOCTHIO IO TeMe DIIEKTPOCTATHKA

2,3

Tema 3.2 3aK0oHBI

MMOCTOSAHHOI'O
TOKa

Coaepsxanue y4eOHOro MaTepuaJa:

10

VYcnoBus, HEOOX0AUMBIE )i BOSHUKHOBEHHUS U TIOJICPIKAHUS JIEKTPUUECKOro Toka. Cuila TOKa U TNIOTHOCTh
TOKA. 3aBUCUMOCThH JIEKTPUUYECKOTO COMPOTUBIICHHS OT MaTepHaa, JJIMHBI U TUIOIIAAH ITOTIEPEYHOTO CCUCHUS
MPOBOJIHUKA. 3aBUCUMOCTD AIIEKTPUYSCKOTO COIIPOTHUBIICHUS IIPOBOTHIKOB OT TEMIIEpaTyphl. TeMIiepaTypHbIit
ko3¢ uIeHt conporusiicHus. CBepXIPOBOAUMOCTb.

1,2

3akon Oma 15 ygacTKa IMenu. DJISKTPOABIKYIIAs CrJla MCTOYHMKA TOKa. 3akoH OMa ISl HOJTHOM IIETIH.

1,2

JlabopaTtopHas paGora Ne6 Ilenu mocTOSIHHOrO TOKA .

2,3

JlaGopaTopHasi padora Ne7 OmnpeneneHue yIeJbHOr0 CONPOTUBICHHUS IPOBOIHUKA

2,3

JlaGopaTopHas padora Ne8 l3mepenue D/IC v BHYyTpEHHETO CONPOTHUBIICHHS] HICTOYHUKA TOKA.

NINININ

2,3
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Hroro 3a 1 cemecTp

68

JlaGopaTopHble paGoThI 16
IIpakTHyeckne padboThl 10
PA3JIEJI 3. QJIEKTPOJJMHAMUMKA 32
Tema 3.2 3akoHbI Coaepsxanue yueOHOro MaTepuaJa:
NMOCTOSTHHOT 0 OnekTpuyeckue nenu. [TapaniensHoe U NoCne0BaTeIbHOE COEAMHEHNE TPOBOHUKOB. 2 12
TOKAa IIpakTuyeckas padora Ne6 Permenue 3a1a4 1Mo TeMe 3aKOHBI ITOCTOSIHHOTO TOKA. 2
PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. TemmroBoe neficrBue Toka. 3akoH Jkoymss—Jlenmna. 2 1,2
JlaGopaTopHasi padora Ne9 lccnenoBanue 3aBUCHMOCTH MOLIHOCTY JIAMITBI HAKAIMBAHUSI OT HaNpsDKEHHUS Ha € 2
3aKUMaXx.
Tema 3.3 Conep:xanue yueOHOro MarepuaJia: 8
DJIEKTPUYECKHI TOK B | DJICKTPUYECCKHI TOK B METAJIaX, B SJIEKTPOIUTAX. DIEKTPOIN3. 3aKOH 3j1eKTpoin3a Dapazes. 2 1,2
Pa3JIMYHBIX cpeAax ONeKTPOXUMHUYECKHIH SKBUBAJICHT.
OnekTpuyecKuil TOK B ra3ax, B Bakyyme. Bujpl ra3oBbix pa3psiioB. TepmoanekTpoHHas aMuccus. [1na3ma. 2 1,2
DNEeKTpUUECKHHA TOK B OIynpoBoaHuKaX. CoOCTBEHHas M MpUMecHas MpoBOoAUMOCTH. P-n nepexoa. [Ipumenenne 2 1,2
NOJIYHIPOBOAHUKOB. [107yIIpoBOJHUKOBEIE TPHOOPHI
IIpakTuueckas padora Ne7 Pemenue 3a1a4u ¢ mpodeccHoHaI-HOM HATPaBICHHOCTHIO 110 TEME 2 2,3
Tema 3.4 Conep:xanue yueOHOro MarepuaJa: 8
MarsurtHoe noJe BekTop MHAYKIMU MarHMTHOTO 110Jis1. HanmpsskeHHOCTh MarHUTHOTO 1OJIsl. . MarHUTHBIA IOTOK. 2 1,2
JleificTBre MarHATHOTO ITOJIS1 HA MPSIMOJIMHEWHBIN IPOBOJHUK ¢ TOKOM. B3anmoneiictBue TokoB. Cuna Ammepa. 2
ITpumenenue cunel AmnepaPabora 1o nepemenieHuo NpoOBOAHNKA C TOKOM B MarHUTHOM ToJie. JleficTBue
MAarHUTHOTO MOJIS Ha NBIKymuiics 3apsan. Cuna Jlopenma. [Ipumenenue cuisl Jloperma. Onpenenenue yaeasHOTO
3apsia.
MarnuTHble CBOHCTBA BellecTBa. MarauTHas npoHuaeMocTb. ColHeYHasi akTHBHOCTD U €€ BIUSIHHUE Ha 3eMIIIO. 2 1,2
MarautHsie OypH
IpakTuyeckasi padora Ne§ Perenue 3a1a4 ¢ npodeccroHaIbHON HANPABICHHOCTHIO 10 TeMe MarHuTHOE 1oJie 2 2,3
Tema 3.5 Conep:xanue yueOHOro MaTrepuaJa: 6
DiIeKTPOMArHUTHAsL | SIBIEHHUE 3IIEKTPOMATHUTHOM MHIYKIHH. 2 1,2
HHAYKIHA O/JIC mHAYKINYU B IBHKYIINXCS IPOBOIHUKAX.
IIpaBuiio Jlentia. 3aKoH IEKTPOMAarHUTHOW HHIYKITHU. BUXpeBoe anekTpudeckoe mojie. SIBieHne CaMOMHIYKIIHH. 2 1,2
WHayKTHBHOCTB. DHEPTUsl MATHUTHOTO TOJISl TOKA.
B3anMOoCBsI3b ANEKTPUYECKUX M MATHUTHBIX MOJIEH. DJIEKTPOMAarHUTHOE TI0JIe
IIpakTnyeckas padora Ne9 Pemenue 3a1au ¢ npodecCHOHATIBHOM HaNpaBJIeHHOCTHIO 10 Teme OMMU. 2 2,3
O06o06maronmil ypok «MarHuTHOE 1oJie. DJIEKTPOMArHUTHAS HHLYKITHSI» 2 2,3
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PA3JEJ 4. KOJIEBAHUSA U BOJIHbBI 20
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJa: 8
MexaHn4ecKue Konebarenpaoe nemwkenue. ['apmonndeckue konebanns. CBoOOMHBIE MexaHndeckne konebanwus. [IpeBparmieHne 2 1,2
K0J1e0aHHsl U BOJIHBI | DHEPIUU IPU KoJieOaTeIbHOM JiBMKeHHH. CBOOOIHBIC 3aTyXalOUIME MEXaHHISCKHE KOJIeOaHusl.
MartemaTuueckuii MasTHUK. [[py>KnHHBII MasTHUK. BeIHYX/IeHHBIE MeXaHUUecKue Konebanus. PesoHaHc. 2 1,2
ITonepeunsle 1 MPOAOIbHBIE BOJTHBI. XaPaKTEPHUCTHKU BOJTHBI. 3BYKOBBIE BOJHBL. YIIBTPa3BYK U €r0 IPUMEHEHHE
IpakTuyeckasi padora NelO Perenue 3a1a4 ¢ npodeccuoHaabHON HAPaBICHHOCTHIO 10 TEME 2 2,3
JlagopaTopHas padora NelO «OnpezeneHue yCKOpeHUs] CBOOOHOTO TAJICHUS C TOMOIIbI0 MATEMaTHIECKOTO 2 2,3
MasITHAKA
Tema 4.2 Conep:xaHue yueOHOr0 MaTepuaJa: 12
daexkrpomaruuTHble | CBOOOIHBIC 3JEKTPOMArHUTHBIC Kosiebanus. [IpeBpaienne sHeprin B KosiedaTeabHOM KoHType. Dopmyiia 2 1,2
KoJie0anus U BOIHBI | TomcoHa. 3aTyxarolue AIeKTPOMAarHUTHbIC Koebanus. ['eHepaTop He3aTyXarolHX AIEKTPOMarHUTHBIX
KoseOaHuil
BriayxaeHHbBIC diIekTpudeckue koiaeoanws. [lepeMennsiii Tok. ['eHepaTop mepeMeHHOro Toka. EMKoCTHOE 1 2 1,2
WHIyKTHBHOE COMPOTHUBIICHHUS IIEPEMEHHOT0 TOKa. AKTHBHOE CONIPOTHBIICHHE. 3aKoH OMa JIJIsl SIEeKTPHIECKOM
[EeNH IEPEMEHHOT0 TOKa. . PaboTa 1 MOIIHOCTh TIEPEMEHHOT0 TOKa. Pe30HAHC B AIIEKTPUYECKOH LETH.
Tpancdopmaropsl. Toku BEICOKO#H YacTOTHL IloydeHne, mepenada 1 pacrpeaelcHue JISKTPOIHEPTHH.
DIIEKTPOMarHUTHOE T10JIe KaK OCOOBIH BUI MaTeprur. DICKTPOMAarHUTHBIC BOTHBEL. CBOHMCTBA IIEKTPOMArHUTHBIX 2 1,2
BoJsiH. BubOpatop ['epua. OTKpHITHII KosiebaTebHBIH KOHTYP.
N3zo6perenne pagno A.C. [Tonossim. [Tonsitie o paguocsszu. [punnun paguocessu. [lpumenenue 2 1,2
AJIEKTPOMArHUTHBIX BOJIH.
IIpakTnyeckas padoraNell Pemenue 3amau ¢ mpodeccnoHaIbHONW HANIPABICHHOCTHIO 110 TEME 2 2,3
JlagopaTopHas padora Nell «lccienoBaHue 3J€KTPOMArHUTHBIX KOJICOAHUI ¢ TOMOIIBIO OCIHuIorpaday 2 2,3
PA3JEJ 5. OIITUKA 18
Tema 5.1 Ilpupona Cogaepsxanue y4eOHOro MaTepuaJa: 8
cBeTa Toueunslit ncToUyHUK cBeTa. CKOPOCTH pacCIpOCTPaHEeHUs CBETa. 3aKOHBI OTPAXESHUS U TIPEIIOMIICHHUS CBETA. 2 1,2
Conneunsle u nyHHbIe 3aTMeHus. [Ipuanun [oiirenca. [lomHoe oTpaskeHue.
JIunsel. [TocTpoenue n3obpaxenus B iruH3ax. DopMylia TOHKOH JUH3bL. Y BEJIMYCHUE JIMH3BI. [ J1a3 Kak 2 1,2
orntryeckas cucrema. Onrudeckue npuOopsl. Teneckomnbl. Cuna
cBeta. OcBenIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH
IlpakTuyeckas paboraNel2 Pemenue 3agau ¢ mpodeccnoHaIbHON HAPABICHHOCTHIO MO TeMe «ONTHKay 2 2,3
JladopaTopHas pa6ora Nel2 «OnpenencHue moka3aTess IPeTOMICHUS CTEKIIa» 2 2,3
Tema 5.2 BotnoBeie | Conep:kaHue y4eOHOTO MaTepHaJa: 8
CBOIICTBa cBeTa Untepdepenuns ceera. KorepeHTHOCTH cBETOBBIX J1yueil. UHTepdepenuns B ToHKkUX mieHkax. Konbia HeroToHa. 2 1,2

Hcnionb3oBanue nHTEphEpeHIMN B HayKe U TexHuKe. Jludpakuus ceera. Judpakmnus Ha 1IeIH B TapaJuIebHBIX
nyuax. Jludpakuuonnas pemerka. [lonstue o ronorpadun. [onspuzanus nonepedssix BosH. [lonspusammust
cBeta. /IBoitHoe myuenpenomiuenue. Ioaspounssl.
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Hucnepcus cBera. Buapl nznydenuii. Buapl criektpos. CriekTpbl ucnyckanus. CIeKTpbl MOTIO0MIEHHS. 2 1,2
CrexTpaibHbIit aHam3. CreKTpatbHBIC KIIACCHI 3BE31. Y IbTpadroiIeToBOe m3nydeHue. MudpakpacHoe
nznydenne. PerarrenoBckue ayuu. Ux mpupoaa u cBoiictsa. lllkana 3eKTpOMarHUTHBIX U3TyYeHHH
JlaGopaTopHasi padora Nel3 «Onpezernenue JUIMHBL CBETOBOM BOJIHBI C MOMOIIBIO AU(PAKIMOHHON PEHICTKUY. 2 2,3
JlaGopaTopuasi padora Nel4 «HabnroneHne CIIoNIHOTO U IMHEWYaTOro CIIEKTPOBY 2 2,3
Oobo0bniaromuii ypok mo temMe «OnTuka 2 2,3
PA3JEJI 6. KBAHTOBASA ®U3UKA 12
Tema 6.1 KBantoBasi | Coaepskanue y4eOHOro MaTepuaJa: 4
ONTHKA KBanToBas runotesa [Inanka. TennoBoe nznyuenue. KopnyckynspHo-BonHoBoi ayanusMm. Goronsl. 'nnoresa ae 2 1,2
Bpoitnst 0 BoMHOBEIX cBolicTBax dactuil. COOTHOIICHUE HeolpeneneHHoctei [ eitzenoepra. JlaBeHne cBera.
Xumundeckoe aerictBue ceera. OnbiTel [1.H. Jlebenera u H.M. BaBunosa
®dotordpdexT. YpaBHenue DitHmreitHa ans potorddekra. Buemnuit portosnextpudeckuii ahdext. BHyTpeHHuit 2 1,2
doToapdext. Tumbpl HoTOIIEMEHTOB.
[Tpumenenue potoaddekra
Tema 6.2 ®uznka Copep:xanue yu4eOHOro MaTepuaJia: 8
aToMa M AaTOMHOI'0 PazBuTHE B3MNIAI0B HAa CTpOCHUE BelIecTBa. Mo CTPOEHHSI AaTOMHOTO sI/Ipa. 3aKOHOMEPHOCTH B @aTOMHBIX 2 1,2
saapa CITeKTpax Bomopona. SnepHas moxens atroma. OmeITe O. Pesepdopna. Moxens atoma Bogopoaa mo H. bopy.
KBanToBsie moctynatsl bopa.
Jlazepbl. PagnoakTMBHOCTh. 3aKOH PaIuOaKTUBHOTO pacnana. PanuoakTiBHble npeBpamieHus. Criocoob 2 1,2
HaAOIIOICHNsI U PETUCTPAINH 3apshKeHHBIX yacTull. DQdext BaBunosa — YepeHkosa.
Crtpoenue atoMHoOro sifipa. Jledekt Macchl, SHEprus CBSI3M U yCTOMYMBOCTh ATOMHEBIX sifiep. SlaepHble peakiuy. 2 1,2
SlnepHas sHepreTHka. DHEpreTUYeCKHil BEIXOA AaepHbIXpeakiyii. ViIckyccTBeHHas! paJli0aKTHBHOCTb.
Henenue tsoxensix saep. Lennas saepHas. peakuus. YnpasiseMas LelHas peakiys. S nepHblil peakTop. 2 1,2
TepmosinepHbIii cHTe3. DHEprus 38e31. [lonydyeHre paanoakTHBHBIX H30TOTIOB U MX TIPUMEHEHHE.
buonornueckoeneicTBie paMOaKTHBHBIX M3ITyUeHHH. DJIeMEHTaPHbIE YaCTHIIBI
PA3JIEJ 7. Ctpoenne BCEJIEHHOM 6
Tema 7.1 Conep:xanue yueOHOro MaTepuaJa: 2
Crpoenne Counednoii | ComHeuHasi cuCTeMa: IJIAHETHI M Mallble Teja, cuctema 3emis—JlyHa 2 1,2
CHCTEMBI
Tema 7.2 Conep:xaHue yueOHOro MaTepuaJa: 4
Iposnonus Beesiennoii | Crpoenne u sBosronms Comrna u 38631, Kimaccudukariust 386371, 3BE31BI 1 HCTOUYHUKH UX DHEPTHH. 2 1,2
["anakTuka. CoBpeMeHHbIE IPEJICTABICHHUS O CTPOSHHH U 3BOJIIOINH BeesneHHoi
JlaGopaTopuas padora NelS «M3yueHue KapThl 3B€3IHOTO HEOAY. 2 2,3
Hroro 3a 2 cemecTp 88
JlaGopaTopHblie padoThI 14
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IMpakTHYeckue padoThl 14
IK3aMeH 4
KoHcy/IbTanuu K 9K3aMeHy 6

CamocTtosiTesqibHast paboTa K 9K3aMeHY 8
174/4,83

Paboueii mporpamMMoii mperycCMOTPEHO BBIOTHEHHE OTACIBHBIX BUOB padoT, CBSI3aHHBIX ¢ Oyaymei npodecCHoHaIbHON AEATEIbHOCTBIO, B hopMe
NPaKTUYECKOH MOATOTOBKHU B 00bEME 54 yacoB
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6. MaTepuaJibHO-TeXHHMYECKOe U y4eOHO-MeTouYecKoe obecrneyeHue

6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
METOIMYECKOMY O00eclme4YeHUI0 YCJAOBHIl  peajM3allu¥ NPOrpaMMbl  JUCHHUILIMHBI
MpearnoyiiaraeT Hajduuue Yy4eOHbIX KaOuWHeTa XHMHUU, B KOTOPOM HMEETCS BO3MOXHOCTH
obecnieunTh CBOOOMHBIN JocTynm B VIHTEpHET BO BpeMsi Y4eOHOTO 3aHATHS W B MEPHOJ
BHEYYCOHOM JIEATETLHOCTH O0YJarOIINXCS.

B cocraB kabuHeToB (PU3MKH BXOIAT Ta0OPAaTOPHH € TAOOPAaHTCKOW KOMHATOM.

[Tomerienust kabuHETOB (U3MKU, XUMHH ¥ OMOJIOTMHU JOJDKHBI YAOBJIETBOPATH TPEOOBAHHIM
CanutapHo-3nuaeMuoiiornueckux npasuil U1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAILEHBl TUIOBBIM O0OPYAOBAaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHHIX, B TOM YHCIE
CHEIHATM3UPOBAHHON y4yeOHONW MeOenpl0 U CpeacTBaMU OOy4YeHUSs, JIOCTATOYHBIMH IS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MIOATOTOBKU O0YYarOIIUXCS.

B xabuneTax mMeeTcsi MyJbTUMEIUITHOE 000pyIOBaHHE, TIOCPEACTBOM KOTOPOTO yYaCTHUKU
00pa3oBaTeNnpHOr0 MpoIlecca MOTYT MPOCMATPUBATh BHU3YyalbHYI0 MH(QOpPMALUIO MO (PHU3UKE,
CO3J1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB yueOHO-METOAMYECKOTO U MaTepUaIbHO-TEXHUUYECKOTO 00ecredeHus MporpamMmmbl
Y9eOHOM TUCIIUTUIMHBI «XHUMHESD BXOJISAT:

*s MHOTO()YHKIIMOHAIbHBIN KOMILIEKC MPEToaBaTes;

s HarMSAHBIE MMOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJMIl, TUIAKATOB, MOPTPETHI BBIIAIONIMXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE CPEJICTBA;

** 3KPAHHO-3BYKOBBIE TOCOOMS;

** KOMIUIEKT 3JIEKTPOCHAOKEHUS KaOMHETOB;

** TEXHUYECKHUE CPEICTBA O0YUCHNUS;

*s JIEMOHCTPAIIMOHHOE 000py0BaHuE (OOIIEr0 HA3HAUYCHUS M TEeMATHUYEeCKUE HAOOPHI);

¢ nabopaTopHoe 00opynoBaHHEe (OOIIEro HAa3HAYEHUS U TeMaTHYecKue HaOOphl, B TOM 4YHCIE
JUTS IOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO IKCTIEPUMEHTA, PEaKTHBHI);

*s CTaTUYECKWE, ANHAMHYECKHE, IEMOHCTPAIIMOHHBIE M pa3/IaTOYHbIE MOJIENH, BKIIOYAs
HaTypaJbHbIE OOBEKTHI;

s BCIIOMOTaTelIbHOE 000PYI0BaHUE;

* KOMIUIEKT TEXHHYECKOH ITOKyMEHTAlluW, B TOM YHWCJIE TaclopTa Ha CPeICTBa OOydeHHs,
MHCTPYKIIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€301MacCHOCTH;

e OUOJMOTEYHBIN POH]I.

B Oubmuoteunbrii ¢oHI BXOIAT yueOHHKH, ydeOHO-meToauueckne KomruieKTol (YMK),
00eCTIeYnBAOIINE OCBOCHHE YYEOHOW JMCHUIUIMHBI «(PH3UKA», PEKOMEHIIOBAHHBIC WIIH
JIOTYIIEHHBbIE 71 UCMOJb30BaHUS B TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHHU3AIMIX,
peanu3yronmx 00pa30BaTeIbHYI0 MPOrpaMMy CpEIHEro o0IIero oOpa3oBaHUs B TMpejaesiax
ocoeHus OINOII CITIO Ha Ga3ze 0CHOBHOTO 0011er0 00pa3oBaHuUs.

bubmuoreunsii  GoHA CcOmEpPKHUT  (PU3MUECKHE HDHIUKIONEAWH, aTjiachkl, CIOBapH,
CIPAaBOYHHUKHU MO (U3HMKE, XUMHH, OMOJOTHH, HAYYHYI0 M HAYYHO-TIOMYJSIPHYIO JUTEPATYPY
€CTeCTBEHHO-HAYYHOTO COJICPKAHMUS.

B mpormecce ocBoeHHsT TporpamMmbl Y4eOHOW MUCHUIUIMHBI CTYIACHTHl JOJDKHBI HMETh
BO3MOKHOCTh JIOCTYIa K DJIEKTPOHHBIM y4eOHBIM MaTepHajiaM IO €CTECTBO3HAHHIO, BKITIOYAsS
¢u3uKy, XUMHUIO, OHOJOTMIO, HUMEIOIMMCSI B CBOOOJHOM JlocTyne B ceTd MHTepHeT
(97IEKTPOHHBIM KHHTAM, TIpaKTUKyMaM, Tectam, Mmatepuainam EI'D u ap.).
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6.2UupopMmannoHHoe odecniedeHne 00yYeHusl

OcHoBHas1 JIuTEpaTYpPa
®u3uka : 6a30BbIiA YPOBEHb : YUCOHUK, pa3paO0TaHHBI B KOMIUICKTE C Y4COHBIM ITOCOOHEM JIJIst
00pa30BaTeNbHBIX OpPTraHM3AlMA, pPeaTu3yIIIUX 00pa3oBaTeIbHBIC TMPOTPAMMBI CPETHETO
npodeccuonanbHoro oopaszosanus / H. C. [Iypsimesa, H. E. Baxeesckas, [I. A. Hcaes, B. M.
Uapyrun. — Mocksa : Ilpocsemenne, 2025. — 512 c. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pexwum goctyna: mo noamnucke. (PITY)

®u3zuka : 0a30BbIi ypOBEHb : MPAKTUKyM IO pELIEHUIO0 3a7ady : ydyeOHOoe mocolue,
pa3paboTaHHOE B KOMIUIEKTE C Y4eOHUKOM JIJisi 00pa30BaTEIbHBIX OpraHU3allui, Pean3yIONIX
o0Opa3oBaTesibHble MPOTrpaMMbl CpEIHEro MpodeccuoHabHOTO 00pa3oBaHUs / H. C.
[Typeresa, H. E. BaxxeeBckas, /1. A. Hcaes, B. M. Hapyrun. — Mockaa : [Ipocsemienue, 2025.
— 236 ¢. — (Yueonuk CIIO). — URL: https://e.lanbook.com. — Pexwum mocryma: mo
noanucke. (PITY)

®u3uka : 0a30BbIil YPOBEHD : YUEOHUK, pa3paO0TaHHBIA B KOMILJIEKTE C y4€OHBIM [TOCOOMEM IS
0o0pa3oBaTeNbHbIX OpraHM3allHii, pealu3ylIIuX o0pa3oBaTeiIbHbIe MPOTPAMMBbI CPETHETO
npodeccuonansHoro oopaszosanust / H. C. Ilypeimesa, H. E. Baxeesckas, /[. A. Hcaes, B. M.
Yapyrun. — Mockaa : [IpocBemenue, 2025, 2026. — 512 ¢. — (Yuebnuk CIIO). (®ITY). —
90 3k3.

®du3uka : 0a30BBIi ypOBEHb : TPAKTUKYM II0 pEIIEHUIO 33had :  ydeOHoe mocoldwue,
pa3paboTaHHOE B KOMIUIEKTE ¢ Y4eOHUKOM JJisi 00pa30BaTeIbHBIX OpraHU3auil, pearTu3yoIX
o0Opa3oBaTellbHBIC MPOTrpaMMbl cpeiHero npodeccrnonanproro obpasosanus / H. C. Ilypsimesa,
H. E. Baxeesckas, /J[. A. Ucaes, B. M. Uapyrun. — Mocksa : I[IpocBemenue, 2024. — 236 c. —
(Yuebnuk CIIO). (®IT1Y). — 60 k3.

Msakumen I'. SI. @usuka. 10 xmacc : 6a30Bblii U yrnyOn€HHbI ypoBHU : yuebnuk / I'. Sl
Msxumes, b. b. Byxosues, H. H. Corckuii ; nox penakmueit H. A. IlappentreBoit. — 11-e uzm.,
crep. — Mocksa : IlpocBemenue, 2025. — 432. — URL: https://e.lanbook.com. — Pexum
noctyna: o nognucke. (PITY)

MsakumeB I'. SI. ®usuka. 11 kmacc : 0a30BbId U yriayOJa€HHBIN ypoBHM : yueOHuk / I'. S.
Mskues, b. b. Byxosues, B. M. Uapyrun ; non penakuueit H. A. ITapdentseBoil. — 12-e u3n.,
crep. — Mocksa : IIpocsemenne, 2025. — 432 ¢. — URL: https://e.lanbook.com. — Pexum
nocryna: no noanucke. (PILY)

JlomoJHHUTENbLHAA JJUTEPATYPA

KacbsnoB B. A. ®usnka : 10-i knace : yrioyOnéHHbld ypoBeHb : yueOHHK / B. A. KacksiHOB. —
12-e m3n., crep. — Mocksa : [Ipocsemenue, 2025. — 480 c. URL: https://e.lanbook.com. —
Pexxum noctyma: o noamnucke. (PITY)

KacbsinoB B. A. ®usuka : 11-if kiacc : yrinyonénnblil ypoBeHs : yueOHuk / B. A. KacbsaHoB. —
12-e u3x., crep. — Mockaa : IIpocsemenne, 2025. — 493 c. —URL: https://e.lanbook.com. —
Pexxum noctyma: o noamnwucke. (@ITY)
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JESATEJIBHOCTHU
KoHTpomb 1 o11eHKa pe3yIbTaTOB OCBOCHHS YUeOHOM TUCIUITIMHBI OCYIECTBIISAETCS
IIpernoaaBaTeieM B IIPOLECCE TPOBEIECHUS IPAKTUYECKUX 3aHATUHI, TECTUPOBAHUS, a TAKIKE
BBINOJIHEHHS 00YUYaIOMIMMUCS HHIUBUAYATbHBIX 3aJaHHI U IIPOMEKYTOYHOM aTTeCTaluei.
MeTobl KOHTPOJISL HallpaBJIeHb! Ha IPOBEPKY O0yYArOIIUXCSL:

v/ — BBINOJIHATH YCIIOBUS 3[[aHKs HA TBOPYECKOM YPOBHE C IPEJICTABICHUEM COOCTBEHHOM
MO3ULUHY;

v/ — JlesaTh OCO3HAHHBIN BBIOOP CIIOCOOOB JIEHCTBHI U3 paHee U3BECTHBIX;

v/ —OCYIIECTBIIATH KOPPEKIIHIO (MCIIPABICHKE) CICTaHHBIX OIIMOOK Ha HOBOM YPOBHE
npeyaracMbIx 3aJ1aHuil;

v’ — paboTaTh B IpyIIe U MPEICTABIATh KaK CBOKO, TAK ¥ MO3HIIHIO TPYIIIIBI

Conep:xanue

XapakTepHCTHKA OCHOBHBIX BUJ0OB Y4eOHOI 1esITeTbHOCTH
o0y4varomuxcs (Ha ypoBHe y4eOHBIX 1eiiCTBHIA)

@DopMbI U METObI
KOHTPOJISI H OLIEeHKH
pe3yJabTATOB 00yUeHHus

PA3JEJ 1. MEXAHUKA

PA3JIEJ 2
MOJIEKYJISIPHAS
OUBUKA U
TEPMOJIUHAMUKA
PA3JEJ 3.
SJEKTPOAUHAMUKA
PA3JIEJI 4 KOJIEBAHUSI
M BOJIHBI

PA3JIEJL 5. OITUKA
PA3JIEJI 6 KBAHTOBASI
OUBUKA

PA3JIEJ 7. CTPOEHUE
BCEJIEHHOM

- c(hOpMUPOBAHHOCTh MPEJACTABICHUI O POJM U MECTE
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAay4YHOH KapTHUHE
MHUpPa, O CHCTEMOOOpasymolield posii (GU3UKH B pa3BUTHH
€CTECTBCHHBIX HAayK, TCXHHKH U COBPEMCHHBIX TEXHOJIOTHUH, O
BKJIaZIC POCCHUMCKMX U 3apyOeHBIX Y4YCHBIX-(DU3UKOB B
pa3BUTUE HAYKH, [OHUMaHHE (PU3UYECKOH CYIIHOCTH
HAOJIIOJJaeMbBIX  SIBJICHMH MUKPO-, MaKpo- M Meramupa;
MMOHUMAaHUE POJIM ACTPOHOMHUU B MPAKTUUCCKOH ACATCIHBHOCTH
YeNIOBeKa M JIAJbHEHINEM HayYHO-TEXHUYECKOM pa3BHTHH,
pomu  ¢usuku B (QOpMHpPOBaHMM  Kpyrosopa @ u
(YHKIIMOHAJIBHOM TPaMOTHOCTH YEJIOBEKa JJIs PELICHHS
MPAKTHYECKUX 33]1a4;

- c(hOpMUPOBAHHOCTh ~ YMEHHH  pacro3HaBaTh
(usnyeckue ABICHUS (ITPOIECCh) U OOBACHATH UX HA OCHOBE
W3YYCHHBIX 3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE  JIBUKCHHE, CBOOOJHOE TMAaJCHHE Tell,
JIBUKCHHE TI0 OKPYXXHOCTH, WMHEPIUS, B3aUMOJCUCTBUE TeI,
KOJIeOaTeIbHOE JIBKCHHE, PE30HAHC, BOJHOBOE JBIMIKCHUE,
auddy3usi, OpPOYHOBCKOE ABUIKCHHE, CTPOCHUE JKHIKOCTEH M
TBEPABIX TeJI, M3MCHCHHE O0beMa TeJl MpU HarpeBaHUU
(oXITaXKIeHHH ), TEIJIOBOE paBHOBeECHE, HCITapeHue,
KOHJICHCAITUs,  IUIABJICHWE, KPUCTAJUIM3AIUs,  KHIICHHE,
BJIAXXHOCTh BO3]lyXa, CBSI3b CPEJHEH KUHETUYECKOW 3HEpruu
TETJIOBOTO JABMKEHUS MOJIEKYJT ¢ aDCOMIOTHOM TeMIIepaTypoH,
MOBBIIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHWH B 3aKPHITOM
COCyJZle, CBSI3b MEXAYy IlapaMeTpaMd COCTOSHHUS Tras3a B
M30IIpoIIeccax; IEKTPU3alUs TeJl, B3aUMOJICUCTBHUE 3apsoB,
HarpeBaHWe TMPOBOJHMKA C TOKOM, B3aUMOJICHCTBHE
MarHuTOB,  JJICKTPOMAarHWUTHAas  WHAYKIHSA,  JICUCTBUE
MAarHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM M JIBMIKYIIUHCS
3apsl, — DJNEKTPOMAarHUTHBIE ~ Kojie0aHUST U BOJIHBI,
MPSIMOJIMHEWHOE  PacIpOCTPAaHEHHWE  CBETa, OTPaXKCHUE,
npenoMiacHue, uHTephepeHnrs, Tudpakuus U MOIIPU3ALIHS
cBeTa, JMCIepcHus CBeTa; (OTOodIeKTpuuecKuil  3d¢ekr,
CBETOBOE [IaBJICHHWE, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTPa
aroMa BOJOPOJA, €CTECTBCHHAS U HCKYCCTBEHHAas
PaJMOaKTUBHOCTD;

- BJIQJICHHE OCHOBOIIOJIATAOIIUMHU  (PU3UUSCKUMU
MOHATHUSAMHU M BEJIMUMHAMH, XapaKTEPU3YIOMUMH (DU3HUYECKUE
mporecchl  (CBA3aHHBIMH C MEXaHHUYECKUM  JBHYKCHUEM,
B3aMMOJICHCTBUEM TE€J, MEXaHHMYECKUMH KOJeOaHUSIMH |
BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEICCTBA,
TEIUIOBBIMHM ITPOLIECCAMM; DJICKTPUUECKUM U MarHUTHBIM
MOJIAMH,  JJIEKTPUYECKHMM  TOKOM,  3JICKTPOMArHUTHBIMHU
KOJIeOaHUSIMU W BOJHAMH, ONTUYCCKUMH SBJICHHUSIMU;
KBaHTOBBIMU SIBJICHHSIMHM, CTPOCHHEM aroMa M aTOMHOI'O
s7Ipa, PagHOAKTUBHOCTHIO); BIAJACHHE OCHOBOMOJATAIOIIMMHU

BxoagHoii KOHTpPOJIbL B
dopme:

- TCCTUPOBAHMA 110
OCHOBOMOJIArarouuM
MOHATHSIM AUCLUIUINHBI.
Texkymuii KOHTpPOJIbL B
dopme:

- YCTHOTO ¥ IUCbMEHHOTO
ompoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAHHUA I10
TeMaM,

- [IOJIy4CHUA 3a4€Ta 110
J1a00PaTOPHBIM PabOTaM.
PyGesxkHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXZI0H TeMe 1 pas3zeny
JUCHUTUIAHBL

Ouenka:

- pe3yJabTaTUBHOCTH
paboThI 00yUatromerocs
IIPpU BBIITIOJIHCHUN
3aJ]aHUi Ha Y4eOHBIX
3aHATHAX
IIpome:xkyTouHas
arrecTanMsa-OK3aMeH
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aCTPOHOMUYECKUMU MTOHSATHSMHU, ITO3BOJISTIOIIIMH
XapaKTepH30BaTh IIPOIECCHI, MPOUCXOJAIINE Ha 3Be3JaxX, B
3BE3AHBIX CHCTEMaX, B MEKTaJIaKTHUECKON cpejie; ABUKECHHE
HeOeCHBIX TeJI, BOJIIOLIMIO 3B€3/] U BcelleHHOI;

- BIIAJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHUSIMH
(3axon BcemmpHoro tarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH  COXpaHCHHMS  MEXaHHYECKOM  DHEPIrHM,  3aKOH
COXpaHEHUS WMITYJIbCa, MPUHIHI CYNEPHO3UIUNHA  CHII,
MIPUHIKI PaBHONPABHOCTH WHEPUHAIIBHBIX CHCTEM OTCUETA;
MOJICKYJIIPHO-KHHETHYECKYIO TEOPUI0 CTPOCHHS BEIISCTBA,
ra3oBbl€ 3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHUS DJSKTPHUECKOro 3apsiaa, 3akoH KyloHa, 3akoH
Oma s ydyactka 1end, 3akoH Owma I IOJIHOU
JJeKTpUUecKor memu, 3akoH JDkoyms — JleHma, 3akoH
3JICKTPOMATHUTHOW WHIYKIIMH, 3aKOH COXPAaHCHHS SHCPIHH,
3aKOH TIPSAMOJUHEHHOTO PacIpOCTPAHEHUS CBETa, 3aKOH
OTpPaKCHUS CBETa, 3aKOH TIPEJIOMIICHHMS CBETa; 3aKOH
COXpaHECHUS SHEPTHM, 3aKOH COXPAaHCHUS HMITYJIbCa, 3aKOH
COXPAaHEHUS DJICKTPHUYECKOrO 3apsiia, 3aKOH COXPaHCHUS
MacCOBOTO 4YHCIIa, IMOCTYNaThl bopa, 3aKOH paJrOaKTHBHOI'O

pacmaza),  YBEpEeHHOE  HWCIOIL30BaHHEC  3aKOHOB M
3aKOHOMEPHOCTEH TIpU aHaiau3e (DU3NYECKUX SBJICHHH U
IIPOIIECCOB;

- YMCHHE YYNUTHIBATh TPAHMIIBI IPUMEHEHHUS M3yYCHHBIX
¢bH3udecKkuX Mojenei: MarepraabHas TOYKa, MHEpIHAaIbHas
CHUCTEeMa OTCYeTa, WICAThHBIA Ta3; MOJEITH CTPOCHHS Ta3oB,
JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIM JICKTPHUYCCKHUI 3apsil,
smepHas MOJCIb aToMa, HYKJIOHHAs MOJENh aTOMHOIO suapa
P peIIeHUN (PU3MISCKUX 3a1aY;

- BJIQJICHHEC OCHOBHBIMH METOJAMH HAyJHOTO ITO3HAHHS,
HCITOJIB3YEMBIMH B (DH3HKE: IPOBOIUTE MPSAMBIC 1 KOCBEHHBIC
M3MepeHUS (U3HYECKHX BEIWYWH, BBIOMpAas ONTHMATbHBIHA
cIroco0 M3MEpPEeHHS W MCIOIB3YS M3BECTHBIC METOIBI OIECHKH
MOTPEIIHOCTEH  M3MEPEHHUM, NPOBOAUTH  HCCIICIOBAHHE
3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIOJIB30BAaHHEM
MPSAMBIX H3MEPEHUH, OOBACHATH TOMyYEHHBIC PE3yJIbTATHI,
HCITONB3Ys (DM3UIECKUE TCOPHH, 3aKOHBI U TIOHATHS, M JCIaTh
BEIBOABI, COOJIFOMAaTh TpaBWja OE30MacHOro Tpyda IIpH
MIPOBEICHUH HCCIIeIOBaHNI B  paMmMKax  y4eOHOTO
SKCIIEPUMEHTA M YIeOHO-HCCIICIOBATEIIbCKOM ACATSIBHOCTH C
HCITOJIb30BaHUEM IH(MPOBBIX H3MEPHUTEIBHBIX YCTPOWCTB H
J1a00paTOPHOTO 000pyIOBaHMS; c¢(hopMHPOBAHHOCTH
MPEACTaBIICHUA O  MeTojgaX  IOJYYCHHS  HAyYHBIX
aCTPOHOMUYECCKUX 3HAHUI;

- cOPMHPOBAHHOCTh YMEHHS pellaTh PacueTHBIC 3a1aun
C SBHO 3aJaHHOH (PU3WYECKOH MOMCIBI0, HCIOJIB3YS
(bm3uYecKue 3aKOHBI W TPUHIUIBI, HAa OCHOBE aHajIW3a
YCIIOBHS 3a/1adydl BBIOMpaTh (PU3MYCCKYIO MOJICIb, BBIIACIIATH
(hm3uvecKre BETUYMHBI H (QOPMYIIBI, HEOOXOIUMBIC IS €¢
peleHus, IMPOBOIUTL PacyeThl M OIEHUBATh PEATLHOCTH
MOJIYYCHHOTO 3HAaueHUs (U3HUECKOW BEIMYHHBI, peEIlaTh
KaueCTBEHHBIC 3a/1a4H, BBICTpauBas JIOTHYECKH
HEITPOTHBOPEYMBYIO IIETIOYKY PACCYXXIACHHH C OIOpPOH Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HUCCKHEC SBIICHHUS,

- c(hOpMHUPOBAHHOCTHL YMCHHUS NPHMEHSATH ITOJYYCHHBIC
3HaHUA I OOBSICHEHUS YCIIOBUH TNMPOTEKaHUS (PUIUISCKHUX
SIBJICHHH B MPUPOJIC M IS IPHHATHS MPAKTUYCCKUX PEIICHHH
B TIOBCETHEBHOMW KHM3HU I 00ecreYeHrs Oe30MacHOCTH MPU
oOpamieHu ¢ OBITOBBIMH TpUOOpaMH M TEXHHYECKUMHU
YCTPOMCTBaMH, COXPAHEHHS 3JI0POBbS W COOIIOJCHHUS HOPM
SKOJIOTMYECKOTr0  TMOBEACHMSI B  OKpyXarouied  cpene;
MOHUMaHWEe HEOOXOAMMOCTH TPUMEHEHHUS  JOCTHXKEHUH
(hu3uKH u TEXHOJIOTUM TS PalMOHAILHOTO
MPUPOAOTIONB30BAHUS;

- cOPMUPOBAHHOCTh COOCTBEHHOW  IMO3UIMH  I10
OTHOIICHUIO K (hu3mueckod WHGpOpMAIMK, TOJy4yaeMoN u3
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pPa3HBIX HCTOYHHKOB, YMEHHH WCIIOJB30BaTh MH(PPOBEIC
TEXHOJIOTHH JJIs TIONCKA, CTPYKTYPUPOBAHUS, HHTEPITPETAITIH
U TPEeACTaBICHHS  ydeOHOM d  HAy4YHO-TIOMYJISIPHOU
nHDOpPMAITUH; PAa3BUTHE YMEHHH KPHUTHYECKOTO aHajah3a
MoJIy4aeMor HH(GOPMAaIIHH;

- OBJAJCHHEC YMEHHsSIMH paboTaTh B Tpymme ¢
BBITIOJTHCHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, IIaHUPOBAThH
paboTy TPYIIIEI, PallHOHAIBHO PACTIPEACIIATh NEATEIHLHOCTD B
HECTAaHIAPTHBIX CUTyalusIX, alcKBAaTHO OICHWBATh BKJIAJ
KaKIIOTO W3  YYaCTHHUKOB TPYIIIBI B  PEIICHHE
paccMaTpuBaeMO MPoOIIEMBI;

- ormageHue (chOpMHUPOBAHHOCTH IIPEICTABIICHHIA)
MPaBHIIAMH 3aIIUCH (PU3HIECKUX (POPMYI pelbe(hHO-TOUCUHON
cucremMbl oOo3HaueHuit JI. bBpaiing (mnsg  cnenslx  H
CIa0OBUIAIINX 00YUYAIOIINXCS ).

®uzuka (yriayOJieHHbIH YpPOBeHb) - TpeOOBaHHI K
MIPEAMETHBIM pe3yibTaTaM OCBOCHHS YIIyOJIeHHOTO Kypca
(GM3UKA TOJDKHBI BKJIFOYATh TpPeOOBaHUSA K pe3ylibTaTaM
OCBOCHHS 0a30BOTO Kypca M IOIOJHUTEIHHO OTPaXKaTh:

- c(hOpMHPOBAHHOCTh IIOHUMAHHS POJIU (PU3HKHA B
SKOHOMHUYECKON, TEXHOJIOTHYECKOM, COIMATbHON M STHYECKOM
cepax AEATETHHOCTH YEIOBEKA, PO U MeCTa (DU3HKH B
COBPEMCHHON HAay4YHOM KapTHHE MHpa; POJIM aCTPOHOMHUH B
MPaKTUYECKOH JEeATETLHOCTH 4YeJoOBeKa U JajbHeHIeM
Hay9IHO-TEXHUYECKOM Pa3BUTHU;

- c(hOPMHUPOBAHHOCTh CHCTEMBI 3HAHUU O (DH3UYECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHAX, MIEHCTBYIONIMX Ha
YPOBHSX MHKPOMHPA, MaKpoOMHpa H Meramupa,
MIPEJCTABIICHHUI 0 BCEOOIEM XapakTepe (PU3HIECKUX 3aKOHOB;
IIpeICTaBICHUH 0 CTPYKType IIOCTPOCHHS (hU3UUECKOU
TEOPHH, YTO ITO3BOJIUT OCO3HATH POIL (DyHIaMEHTAIBHBIX
3aKOHOB W IPHUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUAX O
MpUpOAE, TOHATH TPAaHUIBI NPUMECHUMOCTH  TECOPHH,
BO3MOKHOCTH 170:¢ MIPUMEHEHUS TUTS OIUCaHUS
©CTEeCTBCHHOHAYYHBIX SBJICHUH U TIPOIIECCORB,;

- c(hOpMHUPOBAHHOCTb YMEHHUSA pa3audaTrh yCIOBHS
MIPUMEHUMOCTH MOJIeIeH (U3NYEeCKUX Tl W IPOIECCOB
(sBNeHUH): WHEpIUAIbHAsS CHCTeMa OTCUeTa, MaTepHalbHas
TOYKAa, PaBHOYCKOPEHHOE JBIKCHHE, CBOOOIHOE IIajicHUE,
abcomoTHO ympyras aedopmanus, aOCOIIOTHO YIpPyroe H
aOCOIIOTHO  HEYNpPYyroe CTOJIKHOBEHMS, MOJIEIEeH rasa,
JKHIKOCTH M TBEPAOTO (KPHCTAUIMUECKOT0) Tella, HIeaTbHOro
rasa, TOYCYHBIH 3apsi, OJHOPOAHOE DJICKTPHYECKOE IIOJE,
OJIHOPOJIHOC MAarHWTHOE I10JI€, TapMOHHYECKHE KOJIcOaHMS,
MaTeMaTHYCCKUH MasSTHHUK, HICaTbHbIN MPYKHHHBI MasTHUK,
TapMOHHYECKHE BOJIHBI, HICATbHBIA KOJIeOATEIbHBIA KOHTYD,
TOHKas JIMH3a; MOJENIel aToMa, aTOMHOTO Siipa U KBaHTOBOM
MOJICITH CBETA;

- c(hOPMHUPOBAHHOCTHL YMCHHS OOBSICHATH OCOOCHHOCTH
MPOTEeKaHUs (PU3NUCCKUX SBIICHUH: MEXaHHYECKOE JBIKCHHE,
TEIJIOBOE JIBIDKCHHE YACTHII BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOyHOBCKOE ABMXKCHHE, TP PYy3usi, UCTIapeHUE, KUTICHUE H

KOHACHCAIuA, IJIaBJICHHUEC nu KpucTajaljin3aunus,
HarpaBJICHHOCTb TCIIonCpeCaaiu, QJICKTpU3aln TCII,
OKBHIIOTCHIIHMAJIBHOCTHU IIOBCPXHOCTHU 3apPsSPKCHHOTIO

MPOBOJIHUKA, 3JIEKTPOMArHUTHOW WHIYKIUH, CAMOWHIYKIIUH,
3aBUCUMOCTH CONPOTHUBJICHUS] MOIYOPOBOAHUKOB pP- U n-
TUTIOB OT TEMIIEPATyphl, Pe30HaHCA, MHTEP(EPEHIMH BOJIH,
MU PaKIK, TUCIEPCHUH, TIOJTHOTO BHYTPEHHETO OTpPa)KCHWSL.
dotorddexr, QuMUeckue TPUHIUNBI  CIEKTPATBHOTO
aHanmmza u paboTel naszepa, anbda- U Oera-pacmaabl sep,
raMMa-usiay4yeHue saep;

- cOpMHPOBAHHOCTh YMEHHH TNPUMEHATh 3aKOHBI
KIIACCHYECKOW  MEXaHWKH, MOJEKYISIpHOH  (QU3UKH U
TEPMOJMHAMUKH, JICKTPOJANHAMUKHN, KBAHTOBOW (U3UKU IS
aHaM3a W OOBSCHEHUs SIBICHUY MHUKDOMHpPA, MaKpOMHpa U
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MeramMmpa, pasid4yaTh yclIoBusA  (TpaHMIBI, 00JACTH)
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TTOHMMATHh BCEOOIIHIA
xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHUS
MEXaHUICCKOW SHEPTHH, 3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOH
BCEMHPHOTO TATOTCHHSI, TICPBBIA 3aKOH TEPMOIWHAMHUKH,
3aKOH  COXpaHCHHS  DJJEKTPUYCCKOTO  3apsga,  3aKOH
COXpaHEHWs DHEPTrUH) W OTPAHHYCHHOCTH HCIOJIB30BaHUS
YaCTHBIX 3aKOHOB; aHAJTWU3UPOBATh (DH3UUYECCKHE ITPOIIECCHI,
HCITONIB3YSI OCHOBHBIC TTOJIOKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH: OTHOCHUTEIHLHOCTD MEXaHUIEeCKOTO
IBIKCHUSA, (OPMYJIBI KHHEMAaTHKA  PaBHOYCKOPEHHOTO
IBIDKCHUSA, TIpeoOpazoBanms [ammimes I CKOPOCTH |
TIepEeMEITICHISI, TpH 3aKOHa HrroToHa, TIPUHITATT
OTHOCHUTETHHOCTH [ amwies, 3aKOH BCEMHPHOTO TATOTCHWS,
3aKOHBI COXPAaHCHUS HMITYJIbca M MEXaHWYSCKOH DHEpPTHH,
CBsI3b PAOOTHI CHJIBI ¢ M3MECHEHHEM MEXaHWYIECKON SHEpIHH,
YCIIOBHSI PaBHOBECHS TBEPAOTO Tella, CBSA3b JIABIICHUS
HICATLHOIO Ta3a CO CpeaHell KHHETHYCCKOM DJHEeprueu
TEIJIOBOTO NBIDKCHUS U KOHIICHTPAIUEH e€ro MOJICKYJ, CBSI3b
TeMIIEPaTyphl BEIIECTBA CO CPEAHEH KMHETHICCKOM dHEepruei
€r0 4YaCTHI, CBSI3b JaBICHUSA HICATHLHOrO Tasa c
KOHIICHTpAaIlMEell MOJIEKYJ M €ro TeMIIEpaTypoH, ypaBHEHHE
MenneneeBa-Knameitpona, mepBBIM 3aKOH TEPMOIWHAMHUKH,
3aKOH COXPAaHCHHs SHEPTHMH B TEIUIOBBIX IpoIleccax; 3aKOH
COXpaHEHHUs DJJIEKTPHUYECKOro 3apsma, 3akoH Kymona,
MOTCHITUAIBHOCTD ~ DJIEKTPOCTATHUECKOTO  TTOJISI, ITPHHIIHIT
CYIIEPHO3UIIMK  DISKTPUUYSCKUX Iojel, 3akoHa KyioHa;
3akoHbl Oma JuId ydYacTKa Iemd © JI9  3aMKHYTOM
JJEKTpUYECKOM  memu, 3akoH JDkoyns-Jlenma, 3akoH
AIIEKTPOMArHUTHOW HMHIYKITHH, TpaBmwio JIeHIa, MOCTYJIaThI
CIICIUAIPHOM ~ TEOpPHMH  OTHOCHTEIBHOCTH  OHWHINTEHHA,
ypaBHeHHE DitHmTeliHa 1 poTod(dheKTa, MEPBEIA U BTOPOH
mocTynaTtel bopa, IpUHIAIT HeonpeaelIeHHOCTH | ei3enOepra,
3aKOH COXpaHEHHUS 3apsaa, MacCOBOTO YHCIA W DHEPTrUU B
SIIEPHBIX PEAKITUAX, 3aKOH PaTHOaKTHBHOIO Pacaa;

- c(hopMUPOBAHHOCTH yMEHUH MIPUMEHSTH
OCHOBOITOJIAraloNIie acTPOHOMHUYCCKHUE ITOHATHSA, TCOPHH H
3aKOHBI IS aHATW3a U OOBICHEHHS (PH3NUCCKUX IPOIECCOB
MPOMCXOMSIINX Ha 3Be3daX, B 3BE3OHBIX CHCTEMax, B
MEXTaJIAKTHUCCKOW ~ Cpelie; JBIKCHHS HEOCCHBIX  Tel,
SBOJTIOIHH 3Be3]T M BeelleHHoMm;

- c(hOpMUPOBAHHOCT, yYMEHHH  HCCIIEIOBaTh H
aHaJU3UPOBaTh pa3HoOOpa3Hble (PU3WYECKHUE SBICHUS H
CBOMCTBA 00BEKTOB, MIPOBOJIUTH CaMOCTOSTEIbHBIC
HCCICIOBAaHUS B PCAIBHBIX M JIA0OPATOPHBIX YCIOBHSX,
YUTaTh M aHAJIM3HPOBATh XapaKTCPHUCTUKH IPHOOPOB |
YCTPOHCTB, OOBSICHATH MPUHITUIIBI HX PaOOTHI;

- c(hOpMUPOBAHHOCTh TIPEACTABIICHUH O METOIaX
MOJIYUCHHSI HAyYHBIX ACTPOHOMHYECKUX 3HAHHWH; BJIaJCHHE
YMEHUAMU CaMOCTOSTEIHLHO (hopMyITUpPOBaThH eIb
nccaenoBanus (TIPOEKTa), BBIABHTATh THIIOTE3BI Ha OCHOBE
3HAHHUS OCHOBOITOIAralomnX (GU3HMUYCCKUX 3aKOHOMEPHOCTEH U
3aKOHOB, IMPOBEPATh HMX SKCICPUMEHTAILHBIMH CPEICTBAMU,
IUIAHUPOBATh M IPOBOJUTH (PHU3NYECKHE HSKCIICPUMEHTHI,
ONHUCBHIBATh M aHAJTU3WPOBATH MMOTYYCHHYIO ITPH BBITOJTHCHHH
9KCIIEPUMEHTa HH(POPMAIIUIO, ONPEIACIATh JOCTOBEPHOCTH
MOJIYyYE€HHOT'O pe3yJibTaTa;

- c(OpPMHPOBAaHHOCTh YMEHHUS pellaTh PacUeTHBIC 3a0aun
C SIBHO 33JIAaHHOH M HESIBHO 33aJaHHOM (DM3UUYECKOM MOJICIIBIO:
Ha OCHOBaHWHU aHalIM3a YCIOBUSA BBIOMpAaTh (PU3HUCCKHE
MOJICNIH, OTBevalImue TpeOOBAaHUAM 3aJadd, MPUMCHATH
(opMyJIBI,  3aKOHBI, 3aKOHOMEPHOCTH ¥  IIOCTYJIAThI
(DM3UYECKUX TEOPHMH IPH HCIIOIB30BAHUN MaTeMaTHUCCKHX
METOJIOB pelleHUs 3aJiay, IPOBOJAUTh pacyeThl HA OCHOBAHUM
HMEIOIMXCA  JIAaHHBIX, AaHAJIM3UpPOBaTh  pe3yJdbTaThl U
KOPPEKTUPOBaTh METOJABl PEIICHUS C YYETOM TMOJYYEHHBIX
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pe3yNbTAaTOB; pEIIaTh KAadeCTBEHHBIC 3aaqd, TPEOYIOIIHe
MIPUMEHEHUS 3HAHUN W3 Pa3HBIX Pa3leioB ITKOJIBHOTO Kypca
(GU3MKH, U a TAK)KE HHTETPALIMK 3HAHUH M3 IPYTUX MIPEIMETOB
©CTEeCTBCHHOHAYYHOTO IIHMKJIA: BBICTPAWBATh JIOTHUECKYIO
LIETIOYKY PAaCCYyXASHHII C OIMOPOM Ha H3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH W (DH3UIECKUE SBICHMUS;

- chopMUPOBAaHHOCTh YMEHHHA aHAJIM3UPOBATh U
OIICHUBATh IIOCJIECICTBUS OBITOBOW W TPOW3BOACTBECHHOM
NEATCTLHOCTH  YEJIOBEKa, CBS3aHHOWM C  (DHM3HYCCKUMH
ImporeccaMy, ¢ TO3WIHH HSKOJIOTHYeCKOl 0e30IacHOCTH,
MIPEACTABIICHUHA O paldOHAIBHOM IIPUPOIOTIONE30BaHUA, a
TaKke pPa3yMHOM HCIOJB30BAHUM IOCTIKCHUHW HAyKH W
TEXHOJIOTMA i1 JAJBHEUIIETO pa3BUTHSA UYEJIOBEUECKOTO
00111eCTBa;

-OBJIQJICHUE  PA3IUYHBIMH  cmocoO0amMu  paboThl ¢
nHpopManuel (GHU3NIECKOr0 COACPIKaHUS C HCIOIb30BaHUEM
COBPEMEHHBIX HMH(DOPMAITMOHHBIX TEXHOJIOTHH, pa3BHUTHE
YMEHHUH KPUTHYECKOTO aHadM3a W OIEHKH JTOCTOBEPHOCTH
MoJIy4aeMor HH(MOPMAIINH;

- OBJIaJICHUE OPTaHW3AIMOHHBIMH M TIO3HABATEIHHBIMU
YMEHHUSMH CaMOCTOSTEILHOTO IPHOOPETCHUST HOBBIX 3HAHHUH B
IpoIecce  BBIMOJTHEHUS  MPOCKTHBIX n  y4eOHO-
HCCIIEI0BATEeILCKUX PabOT, YMEHHUSAMH pabdOTaTh B TPYIIIC C
BBITIOJTHCHHEM PA3IHMYHBIX COITMAIBHBIX POJieH, IIaHHPOBAThH
paboTy TPYIIIEI, PallHOHAIBHO PACTIPEACIIATh NEATEILHOCTD B
HECTAaHIAPTHBIX CUTyalMsIX, alcKBAaTHO OICHWBATh BKJIAJ
KOKIOTO W3  yYaCTHUKOB  TPyOmel B PCIICHHE
paccMaTpUBaeMOM MPOOJIEMBI,

- chOpMUPOBAHHOCTH  MOTHUBAIUM K  OyAyIIen
Mpo(eCCHOHATBEHON  ACSITEIBHOCTH IO CHCITHATBHOCTSIM
(DM3UKO-TEXHHYECKOTO PO

[InaHnupyeMble TMYHOCTHBIC PE3YyJIbTAThl B XO/I€ peali3allii MPOTPaMMBI
nucHuInael Pusnka
JUISL CTICIMAJIBHOCTEN TEXHOJOTHYECKOTO Mpoduiien

Kon
JInyHOCTHBIE Pe3yJabTaThl JMIHOCTHBIX
Pe3yabLTATOB
peaJu3anuy MpPorpaMMsbl BOCIIUTAHUS
peaju3anuu
(Oeckpunmopbi) nporpaMMmabl
BOCIIUTAHUSA
CoGumrogaronuii ¥ MpomnaraHAuPYIOIIUii MpaBuIIa 30pOBOTr0 M 0€30IacHOr0 00pasa KH3HH,
CIIOpTa; MPeIyNpek AN JTHOO0 MPEOI0JICBAONINIA 3aBUCHMOCTH OT AJIKOTOJIsI, Tabaka, JIP 9
NICUXOAKTHBHBIX BEIIECTB, a3apTHBIX Hrp ®u T.a. COXpaHSIOUMH TCHXOIOTHYECKYIO
YCTOWYHMBOCTh B CHTYaTHBHO CIIOXKHBIX MJIH CTPEMHTEIbHO MCHSIONINXCS CUTYAIHSIX
3a0oTsImiics 0 3alUTe OKPYXKAIOLIEH Cpeibl, COOCTBEHHOW M YyKOil 0€30MacHOCTH, B TOM JIP 10
gucie nuppoBon

cneuuanbHocTh: 21.02.05 3emenbHO- uMyIiecTBeHHbIE oTHOLIeHus, 21.02.06 NHpopMaIiioHHbIE CHCTEMBbI
o0ecreyeHne rpaloCTPOUTENIbHON AEATEIbHOCTH

JIMYHOCTHBIE pe3yJbTaThbl
peanqusanu NporpamMmbl BOCIUTAHUS, OIIPEACJICHHBLIC OTPACACBbIMHA TpéﬁOBaHHﬂMH
K J€JOBbIM Ka4eCTBaM JIMYHOCTH

JIeMOHCTpUPYIOIINY TOTOBHOCTh U CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMH JIFOJIEMU,
JIOCTHTATh B HEM B3aUMOIIOHUMAaHHUS, HAXOIUTh OOIIME e U COTPYIHUYATD JIJIS MX JP13
JOCTHXKEHHS B MPOPECCHOHANBHOMN IeITeTbHOCTH

[IposBrnstomuii cO3HATENLHOE OTHOLIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO

. . o JIP14
YCIICHIHOU HpO(I)CCCI/IOHaJ'IBHOI/I )4 O6I_I_ICCTB6HHOI/I JACATCIIBHOCTH
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[TposBistromuii rpaXk1aHCKOE OTHOIIEHHE K MPO(PECCHOHATIBHOM IEATEIbHOCTH KaK K
BO3MOKHOCTH JINYHOTO YYacTHs B PELIEHUU OOILECTBEHHBIX, TOCY1apCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOJIEM

JIP1S

[IpuHHUMarOMMI OCHOBBI 3KOJIOTMYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTMUECKOTO MBILIUIEHUS, TPUMEHSIOINN ONBIT 3KOJOTHYECKH
OpPUEHTUPOBAHHON pedIIeKCUBHO-OLICHOYHON U MPAKTUYECKOM JEATEIIbHOCTH B dKU3HEHHBIX
CUTyalUsX U IpopeCCHOHATBHOMN IeATEIIbHOCTH

JIP16

CrniocoOHbIif B IM(POBOI Cpe/ie UCTIONb30BaTh pa3INYHbIC IM(PPOBBIE CPENICTBA,
II03BOJISIIOIINE BO B3aUMOJIEHCTBUH C IPYTUMHU JIFOJIbMU JJOCTUTaTh [TIOCTABJIEHHBIX 1I€JIEH,
MIPOBOAUTH OIEHKY MH(OPMALIUHU, €€ TOCTOBEPHOCTH, CTPOUTD JIOTMUECKHE YMO3AKIIIOUEHUS
Ha OCHOBaHUH MOCTYNAOLIEH HHOpMAIK

JIP17

JIeMOHCTPUPYIOIINI TPUBEPIKEHHOCTh MIPUHIMIIAM YECTHOCTH , TOOPOCOBECTHOCTH,
HETOKYITHOCTH, COACHCTBYIONIHNIA MOJAECP)KaHUIO Oe3yrpeuHol TpodeccnoHaIbHON
penyTanu

JIP 18

CnemnanbHoctd 08.02.01 CTpouTenbCcTBO W AKCITyaTanus 31aHuil u coopyxenuit, 08.02.12
«CTpOUTENBCTBO M IKCILTyaTallus aBTOMOOWJIBHBIX pPabOT, a’pOJpPOMOB U TOPOJCKUX ITyTei
coobmenusi», 08.02.07 MoHTax ¥ 3KCIUTyaTalds BHYTPEHHUX CAHTEXHHUYECKHUX YCTPOMCTB,

KOHAWIMOHWPOBAHWS BO31yXad U BCHTHJISAIIUN

JIN4YHOCTHBIE Pe3yJIbTAThI

peain3allum NporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPACI€BbIMU TpeﬁoBaHHﬂMl/l

K J1€JIOBBIM Ka4e¢CTBaM JIMYHOCTH

CriocoOHBINM NpU B3aUMOJICHCTBUU C JPYTMMHU JIIOJBMU JIOCTUraTh MOCTABJIEHHBIX LEJIEH,
cTpeMsuiics K (OpPMHUPOBAHHIO B CTPOUTEIBHON OTpaci W CHUCTEME IKUJIMIIHO-
KOMMYHJIBHOTO X03sIiCTBA JIMYHOCTHOTO POCTA KaK MpodeccroHaa

JIP13

CriocoOHBI  cTaBUTh nepex  co0OM  Lenu 1moA  Juld  PElIeHUs  BO3HUKAIOLIUX
npodecCHOHaNIbHBIX 3aJad, MOJOUPaTh CIOCOOBI PEIICHHS M CPEACTBA pa3sBUTUS, B TOM
YHCIIe C CIOJIb30BaHNEeM MH(POPMAMOHHBIX TEXHOJIOTHIA;

JIP14

CopeiicTByromuil  ()OPMHPOBAHHIO TIOJIOKHUTEIBFHOTO 00pa3a W MOJJEPKAHUIO TPECTHKA
cBoei nmpodeccun

JIP1S

CrnocoOHBI UCKaTh M HAXOIUTh HEOOXOAMMYIO MH(OPMAIIMIO HCIIONB3Yys Pa3HOOOpas3HbIe
TEXHOJIOTHUN €€ IIOUCKA, JIA PCHICHUSA BO3HUKAIOMIMX B IIPOLECCE HpOI/I3BO}1CTB€HHOI>i
AEATeNLHOCTH MpOOJIeM TPH CTPOMTENBCTBE W JKCIUTyaTallid OOBEKTOB KalUTaIbHOTO
CTPOHTEIIbCTBA;

JIP 16

CrniocoOHBIH BBIABUraTh aJbTEPHATHBHBIE BAPHAHTHI JIEHCTBUN C LIEJIbIO BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX AJITOPUTMOB; TO3ULUOHUPYIOMINNA ce0d B CETH Kak pe3ylbTaTUBHBIA U
IIPUBJIEKATEIbHBIN YYaCTHUK TPYIOBBIX OTHOLICHUH.

JIP 17
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