BIO/DKETHOE VUPEXJIEHUE
[TPOOECCHUOHAJIBHOI'O ObPA30OBAHIA
XAHTBI-MAHCHICKOI'O ABTOHOMHOI'O OKPYT A-FOI' PBI
«JAHTENACCKUM HOJUTEXHUYECKAN KOJLIEA

PABOYASI IPOTPAMMA VUEBHOM JIMCIATUIMHEI
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OCHOBHOH IIp0(eCCHOHATEHON 00pa30BaTeIbHON NPOTrPaMMBI
IIOATOTOBKH CIIELTUAIINCTOB CPEIHErO 3BEHA
B cootBercTBrH ¢ PI'OC CIIO 1o cnenuanbHOCTH

34.02.01 CECTPUHCKOE JAEJIO

©a30BOI OJTOTOBKHA

r. Jlagremnac
2025 r.



COT'JIACOBAHO OJIOBPEHO

IIIIK ecTecTBEHHO-HAYIHBIX JUCIIUILIAH IlearoruIeckuM COBETOM
JMCITUILTHH IIpotokon Ne 7
TIpotoxon Ne 7 o« 25 P35 . 2025

OT « ﬁ‘ »  OF 2025 r.
IIpencenare C.B. JIunmunuena

Oprapu3zanusi-pa3padoTuuK:
OI0IDKETHOE YUPSXIACHHE IpodeccHoHanbHoro obpasoBanus XaHThI-MaHCHHCKOIO aBTOHOMHOIO

Oprra-IOFpI)I «Jlaprenacckuii MOTATEXHAYECKIM KOJITEIDK

PazpaboTuuk:
Crubuesa H.H., npenopasarciip OIOMKCTHOE YIpexJcHUC «JlaHrenacckuii MOIUTEXHUYCCKHH

KOJIICIX»

PaGoyass mporpamma paspaborana B COOTBeTCTBUM ¢ DefepalbHBIM  T'OCYIapCTBEHHBIM
00pa30BaTeIbHBEIM CTAaHAAPTOM CPEAHEro IpodecCHOHAIBPHOro 00pa3oBaHhsd IO CHEMUATLHOCTH
34.02.01 Cecrpunckoe A€o, YTBEPXKIACHHLIM npukazoM Munrpocsemenus Poccuu ot 04.07.2022 N
527 (pen. or 03.07.2024), wua ocuone IIpumepnoil uporpaMmpl yueOHOH MUCHMIUIAILI «Pycekuit
S3BIKY, pckoMenyioBannoi  PejiepaabHbIM  IOCYIAPCTBEIBIM - OIOJPKETHRIM — 06pa3oBaTeIILHbIM
yupexaeHneM «MHCTUTYT pa3BUTHS TpOoQdCCCHONANBLIOr0 00pa3oBalus» B KauCCTBC HPHUMCPHOM
IpOTrpaMMBI JIJISL pea3allii OCHOBHOM npodeccronaibHoit obpazoBarensinoi mporpammer CIIO ma
0a3e OCHOBHOIO 00miero o6pazoBaHusl ¢ LOJNy4YEeHHEM cpejiHero odmiero odpazosamus. [IpoToxolr
Ne6/2025 ot «18» anpens 2025 roga.
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1. IACIIOPT PABOYEM IIPOTPAMMBI YUEBHOM JIACITATIAIBI
OVJI.10 DU3UKA

1.1. Obuaacrb NpUMCEHECHHS NPOIPAMMBI

PaGouas mporpammva yucOHON AuCIMIUMOBL «Du3kka»» BXOIUT B COCTAB IPOTPAMMBI
noAroTOBKM cuenmainmceros cpensero 3sesa 34.02.01 Cecrpuiickoe [enno, B COOTBETCTBHH C
desiepanbHbIM  TOCYZAPCTBENIEIM  00pa30BaTeIbHbIM — CTAHIAPTOM 10 CHCHHAILHOCTH

Meaununckas cecrpa/MeIuHCeKui 6pat.

PaGoyas mporpaMma y4eOHOM JIMCIMIUIMHBL MOXET  OBIThL — MCOOJB30Bapma B
TOTIOTHUTENBHOM IIPOPCCCHOHANLIOM 00Pa30BaHMM TCXHHYICCKOIO 1IPOQMIs IPH pcau3aluy
00pa3oBareIbHON IPOrpaMMBbI CPEAHero (1I0IHOro) 00Iero oopa3oBatms.

1.2. MecTro yd4eOHOH MCIMILIMBBI B CTPYKTYpPe OCHOBHOH mnpodeccuonabuoi

o0pa3oBaTEJILHON IPOIPAMMEBL:
Vycouas qucipmmna OV 110 «Dusuka» oTHocuTes K 001mecodpazoBarciblioMy IHKITY.

1.3. Ileam m 3a1a9n y4eOHOM JMUCHMILIMEBI — TPeOOBANMS K Pe3yJbTaTaM 0CBOCHHS

y4eOHoil JuCIuIJMHbL:
Coyiepxxanue 1porpaMMmbl 00Ieo0pazoBarebuof JMcIumibl PusuKa Nanpasieno na

JIOCTIKEHHE CJIELYIONTUX 1CIICH:

® hopmupoBanre y 0OydalOmMXCs YBEPEHHOCTH B IIEHHOCTU OOpa3oBaHus, 3HAYMMOCTH
(bU3HYECKUX 3HANKH IS COBPEMEHHOI'O KBATH(GUIMPOBAHHOTO CUEIMAIMCTA IIPH OCYIIECTBICHHUH
ero npogeccuoHaNbBHON AeTeIbHOCTH;

® hOpMHUPOBAHKE ECTECTBEHHO-HAYIHON I'PaMOTHOCTH;

e oplaJieHue cuenuuyeckod cHcTeMOd (QM3MUECKUX IIOHSTHH, TepMHUHOJOTHEH WU
CHUMBOJIHKOM;

® OCBOCHHE OCHOBHBIX (PM3MYECKIX TEOPHI, 3aKOHOB, 3aKOHOMEPHOCTEI!;

® OBJIaJICHUE OCHOBHBIMM METOJAMHM HAYYHOI'O MO3HAHWS IPHUPOJIBI, HCIOJIL3YEMBIMH B
¢bm3uxe (HabroicHUC, ONUCAIINC, U3MEPCHHE, BLIIBHKCHHUC I'UIIOTE3, IIPOBCIICHUAE SKCIICPUMCHTA);

® OBJIaJICHUEC yMeuusMu oOpalarhiBaTh JIAHHBIE JKCICPUMEHTA, OOBICHSTH II0JIYUCHHBIC
pE3yJIbTaThl, YCTaHABIHBATh 3aBUCHUMOCTH MEX(Ly (DM3MUYCCKMMHU BEIMYMALIAME B HaOIIoiaeMoM
SIBJICHUH, ACJIATh BLIBOJIBL,

® hopMHUpPOBaHKE YMEHHS pemarh GU3NICCKHUC 3ajauy Pa3HbIX YPOBHCH CIOXKIOCTH;

® Pa3BUTHE NO3HABATECIILHBIX UHTEPECOB, NHTEINEKTYJIBHBIX U TBOPUCCKUX CHIOCOOHOCTEN B
nponecce UproOpeTeHus] 3HaHUM C HCIOJIB30BAaHUEM Pa3JIMYHBIX MCTOYHHUKOB MH(pOpManuy M
COBPEMCHHBIX HH(POPMAIIMOHHLIX TEXHOJIOTMU; YMEHMH (PopMyIMpoBarh u 0OOCHOBBIBATH
COOCTBEHHYIO MO3ULHMIO IO OTHOIICHHUIO K (M3UIECKOUW HH(POPMAIMH, HOJIYYaeMOM M3 PasHbIX
HCTOYHHKOB;

® BOCITUTAHKE YYBCTBA FOPIOCTH 38 POCCHUCKYIO (PH3NICCKYIO HAYKY.

OcBoenne conepxanust ydeOHoi mucummumesl OVYJ.10 «®usuka» HampapieHo Ha
JOCTIDKEHHE CICAYIONHX Pe3yIbTaToR:



Kox I[InaHupyevble pe3y.1bTAThl OCBOCHUS POrPaMMBbl 10 AUCHMILIHHE
4 HauMeHOBaHUue
(hopmMmupyembIx O6mue JAucounauHapHbIe
KOMIIeTeH U
JIM4HOCTHBIE Pe3ysIbTaThl AOTDKHBI OTpaXkaTh B yacTu Tpyaosoro | ITP6 1. CdopMupoBaHHOCTE [IpeACTaBICHUH 0 poiu

OK 01. Beibupars
CIIOCOOBI pellIeHHs
3ajau
npodeccHoHaIbHOM
JEeSITeIbHOCTH
NIPUMEHUTEIBHO

K pa3IM4YHbIM
KOHTEKCTaM

BOCITUTaHUSL:
- TOTOBHOCTH K TPYAY,
TPYZOO0HE;

- TOTOBHOCTh K aKTHUBHOH [CATENILHOCTH TeXHO:IOIHYECKOi
Y COUMATBHOM HANpaBNEHHOCTH, CIMOCOOHOCT: WHWULMHPOBATH,
ILIAaHUPOBATH ¥ CAMOCTOSATEILHO BBITOJHSTE TaKyIO AeATeIHOCTS;

OCO3HaHHE IEHHOCTH MacTepCTBa,

- HMHTEpeC K pa3MuHBIM  cdepaM  npodeccHOHaIbHON
JeSTE;IbHOCTH,
- TFOTOBHOCTb U CTI0COOHOCTB K 06 pazoBaHmIO

¥ cavMo00pa30BaHHIO Ha MPOTKSHUU BCEH JKHU3HH;
MertanpenMeTHbIE Pe3yJbTaThl JOJDKHBI OTPaKaTh:

OspiajieHue YHHBEpCIBHBIMK YYeOHBIMM  I0O3HABATEIHHBIMHU
NEUCTBUSIMMU:

a) 6a30BbIe JJOTUUECKUE NEHCTBHUA:

CaMOCTOATEIPHO (GOPMYTHPOBATh U aKTYyaIU3UPOBATE Mpodiaemy,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATHL CYLECTBEHHBIN
NPU3HAK WIH OCHOBaHWA JJIsl CpaBHEHMs, KIACCHQHUKALMU HU
0000LIeHHs;  ONpEeAeiaTh LeNMd  JeATEIbHOCTH, 3a/l1aBaTh
napaMeTpbl M KPUTEPHHM  HX  JOCTHXKEHHMSH;  BBIABJIATH
3aKOHOMEPHOCTH M IPOTHBOPEUHUs B pacCMaTPUBAEMBbIX ABICHHUAX
0) OazoBbBIE UCCIIEIOBATETBCKUE IEUCTBHUA:

- BJafeTh HABBIKAMH Y4eOHO-MCCIEIOBATEILCKOH M MPOEKTHOH
JEATETLHOCTH, HABBIKAMH pa3pelleHus podiieM;

- BBIABJATH NPUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTYaIU3UpOBATH
3a71a4y, BBIABUTaTh MIIOTE3Y €€ PElICHHMs, HAXOAUTh apryMEHTHI
JUTsl IOKa3aTe/IbCTBA CBOUX YTBEPKACHHH, 3a1aBaTh I1apaMeTpsl U
KPUTEPUH pELUEHMS;

- aHaIM3MpPOBaATh IIOJyYEHHBIE B  XOJ€
pe3yJIbTaThl, KPUTUYECKH OUECHHMBATH UX
MPOrHO3UPOBAThL U3MEHEHNE B HOBBIX YCIIOBUAX;

- YMETh IIEPEHOCHUTh 3HaHUs B MO3HABATENBHYIO U IPAKTHIECKYIO
YACTH JKU3HEACITCIHHOCTH,

pelleHHs  3alayvd
AOCTOBEPHOCTD,

¥ MecTe (PU3UKM ¥ aCTPOHOMUH B COBPEMEHHOH HAay4YHOH KapTHHE MEpa,
0 cucteMoobpasyrouiei ponu (1024370097
B Pa3BUTHH €CTECTBEHHbIX HAYK, TEXHUKH H COBPEMEHHBIX TEXHOJIOTHIA,
0 BKJIaJe POCCHHCKUMX U 3apyOexHBIX YYEHBIX-(QH3MKOB B pa3sBUTHE
HayK{; [OHUMaHHe (U3IMUECKOH CYUIHOCTH HabJEOJaeMbIX SBIEHM
MHMKPOMHpa, MaKpoMHpa M MeraMupa; HOHMMAaHHE PONHU acTPOHOMMMU
B TNPaKkTUYEeCKOW JAeATETBHOCTH 4YeI0BeKa M JalbHeHUIeM Hay4HO-
TEeXHUYECKOM Pa3BUTHH, ponu bH3UKH
B GOpPMHUPOBaHHH KPyro3opa 1 GyHKIMOHAJIFHON IPaMOTHOCTH Y€IOBEKA
JUISL peLIeHHs] MPaKTHYECKHX 3aad;

I1P6 2. ChopMHpOBaHHOCTE YMEHH M PACTIO3HABATDL (PU3HUECKUE SIBIEHUA
(npoueccor) 131 OOBACHATH
ux Ha OCHOBE HU3YYEHHbBIX 3aKOHOB, paBHOMEpHOE
U paBHOYCKOPEHHOE MpsMOJIMHEHHOE IBIDKEHHe, cBOOOAHOE majeHue
TeJI, ABIDKEHHME 110 OKPYXKHOCTHM, MHEpPLHMs, B3aMMOZEHCTBHE TeI,
xosebaresbHOe OBIDKEHME, PE30HAHC, BOJIHOBOE ABWKeHHE; Tudhy3ns,
OpOYHOBCKOE JBK)KEHHE, CTPOCHHE IKHAKOCTEH M TBEpABIX TeJ,
U3MEHEHUE O0BeMa Tel IpPH HarpeBaHUM (OXJNAKIEHUH), TeILIOBOE
paBHOBecHe, HCIapeHue, KOHAEHCALMSs, IUIABJICHHE, KPUCTALIM3ALHS,
KUIIEHUE, BJIAXHOCTh BO3/yXa, CBA3b CPEAHEH KMHETHYECKOH 3Hepruu
TEIUIOBOrO  JBIDKEHHMS MOJIEKYJ ¢ abCOMIOTHOW — Temreparypoi,
MOBBIILIEHHIE JIABJIEHUS raza npu ero HarpeBaHun
B 3aKpBITOM COCY/JE, CBS3b MEXIy NapaMeTpaMd COCTOSHUA rasa B
u30Ipoleccax;  3IeKTpH3alusi  Tej, B3aUMOIEHCTBHE  3aps/ioB,
HarpeBaHWe I[POBOJAHMKA C TOKOM, B3aUMOJEHCTBUE MArHHTOB,
SNEeKTPOMArHWTHAs HMHAYKUWA, JCHCTBHE MAarHUTHOTO IO Ha
IIPOBOJIHMK C TOKOM U [ABMXKYIIMHACA 3apal, BIEKTPOMAarHUTHBIE
xonebaHus ¥ BOJIHBIL, NPSIMOJIMHEHHOE paclpoCTpPaHEHUE CBETA,
OTpaKeHHe, NpesIoMJICHHE, uHTepdepeHLs, nuppakuus
U TIOJNIApU3aLIMA CBETA, AMCIEPCHs CBeTa; (OTONEKTpUIecKuil addekT,
CBETOBOE [JaBjIeHMe, BO3HHMKHOBEHHE JMHEHYAaTOro CIEeKTpa aToMa
BOJOPO/I4, €CTECTBEHHA U HCKYCCTBEHHAs PaIMOaKTHBHOCTB;




- YMETh HHTEIPUPOBATh 3HAHMA U3 Pa3HbIX IIPEAMETHBIX 00IacTel;
- BBIJIBUTaTh HOBBIC HACH, TIPEATIaraTh OPUIMHAJIBHBIE TIOAXObl U
pelueHus;

- IPOABIATH CIIOCOOHOCTH MX MCIIONB30BAHUS B [I03HABATEIHHON
Y COLMATBHON NPaKTHKE

IIP6 3. Brnajgenue OCHOBOTIONArarOUMMHM GU3UUECKUMU IOHATHAMYU U
BEITMYMHAMH, XapaKTepHU3yIoMuMi QU3UUECKHe NpoLecchl (CBA3aHHBIMH
C MEXaHUYECKHMM JBMDKCHUEM, B3aUMOIEHCTBHEM Tell, MEXaHMUCCKUMHU
KOsj1eOaHUsAMH ¥ BOJHAMM, ATOMHO-MOJIEKYSIIPHBIM  CTPOCHUEM
BEILIECTBA, TEIUIOBBIMM TPOIECCAMHU; DNEKTPHHUECKUM W MAarHUTHBIM
HOJISIMM, 2JIEKTPHYECKMM TOKOM, 3JIEKTPOMArHUTHBIMU KONeOaHUAMU U
BOJIHAMM; OITHYECKMMHU SIBICHWSAMMU, KBAHTOBBIMM  ABICHMAMU,
CTPOEHHMEM AaTOMA M ATOMHOrO $Jpa, PaJMOaKTHBHOCTBIO); BJIAJICHHE
OCHORBOITOJIAral0HIUMH aCTPOHOMHUHECKHMH ITOHATUA MM, TO3BOJISIFOLIMU
XapakTepru30BaTh MPOLECCHl, MPOUCXOAAIIME HAa 3Be3jaX, B 3BE3IHBIX
cucreMax,

B MEXTrajlakKTHIECKOH Cpe/ie; ABMKeHHE HEOECHDBIX Tell, DBOJIFOLMIO 3BE3Y
u BceeneHHow;

T1P6 4, Bnanenue 32aKOHOMEPHOCTSIMH, 3aK0HaMU
1 TeopusiMu (3akoH BcemupHoro tarotenus, I, 11 n 111 3akosel HetoToHa,
3aKOH COXPaHCHMS MEXaHWUeCKOH JHEPIMM, 3aKOH COXpaHeHU:A
UMITyJIbCa, TIPUHUMI CYNEprio3ULMy CUM, [IPUHLMI PaBHOIPABHOCTH
MHEPLMATIBHBIX CHCTEM OTCYETa; MOJICKYIIPHO-KUHETUUECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, [Aa30BbIE 3aKOHKI, NIEPBBIM 3aKOH TEPMOIUHAMUKY,
3aKOH COXPAHEHHs JIEKTPHYECKOTo 3apsjia, 3akon Kyrona, 3akon Oma
IS y4acTKa 11ery, 3akoH OMa i IOJTHOU 371eKTPHUIECKOM UEITH, 3aKOH
Jhxoyns - JleHua, 3aKOH DJIEKTPOMArHUTHOH HMHAYKUMH, 3aKOH
COXpaHeHUs SHEPIHH, 3aKOH MPAMONUHEHHOTO pacpocTpaHeHus CBeTa,
3aKOH OTPAXKEHMs CBETa, 3aKOH MPESIOMIICHUS CBETa; 3aKOH COXPaHCHWs
SHEPTrHWH, 3aKOH COXpPaHEeHWs  HMIyJbca, 3aKOH  COXPaHEHMs
SJCKTPUYECKOTO 3apsAia, 3aKOH COXpPAaHEHHA MacCOBOro HHCHa,
nocrynarel bopa, 3aKOH pajgMOaKTMBHOIO pacliaja); YBEPEHHOE
WCTIONB30BAHKE 3aKOHOB U 3aKOHOMEPHOCTEH NpH aHAIM3e QU3HUECKHX
SBJICHUH U NIPOLIECCOB;

[1P6 6. Bnagenuwe OCHOBHBIMM METOAaMM HaydHOro II03HaHHA,
HCTIOJIb3YEMBIMH B (DUBHKE: NPOBOAMTE IIPAMBIE W KOCBEHHBIE U3MEPEHNA
GU3MYECKUX BEIMUMH, BLIOMpas ONTUMAIbHBIN CIOCOO HM3MEpEeHHs |
WCIIONB3Ysl W3BECTHBIE METOAbI ONEHKM IOrpEeLIHOCTeH H3MEPEHUH,
[IPOBOAUTH HCCIIEAOBAHME 3ABUCUMOCTEH (U3MYECKUX BEJIUYMH C
UCIIOJIb30BAHHEM  IPSAMBIX  W3MEpeHuH, OOBACHATL  IOJYYCHHBIE
pe3yabTaThl, UCTIONB3YS (U3MUECKUE TEOpHH, 3aKOHbl U IOHATHA, H
[eiaTh  BBIBOABI, coOiogaTh InpaBuia Oe3omacHoro Tpynxa Iipy
IIPOBEICHHH HCCJIeIOBaHMH
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B paMKax Y4yeOHOro OKCHEepUMEHT2 H Yy4eOHO-MCCIEeNOBATENbCKOM
AESTEJBHOCTH C MCTI0JIb30BaHHEM M (PPOBLIX H3MEPHTEIBHBIX YCTPOMCTR
u jgabopaTopHOro obopyaoBaHUL;, CHOPMHUPOBAHHOCT MPEICTaBICHUH
0 MeTOoJax IOJIY4YeHHUs HayUHbIX aCTPOHOMHYECKHUX 3HAaHHUM;

[TP6 7. ChopMUpPOBAHHOCTS YMEHHUS pelaTh pacueTHbIe 3aJauu ¢ ABHO
3a/laHHOH (DU3MUECKOH MOMENBIO, UCHOJb3ysl (U3MUECKHE 3aKOHBI U
MPHUHLMIIBI, HA OCHOBE aHajIM3a YCIIOBHMS 3a/1a4i BBIOUpPATh QU3HUECKYIO
MOJI€Ib, BBIACIATE (GUBMYECKHUE BEJIMYHHBLI U (HOPMYJBL, HEOOXOIUMBIE
A7 €€ pEeLIeHHUs, [POBOIMTH pacueTbl W OLEHHBATh PEATLHOCTH
TIOJTYHEHHOTO 3HAYeHHs (HU3HMUECKOM BEIMUMHbI; peliaTh KaueCTBEHHbIE
3afa4d, BBICTpauBas  JIOTHYECKH  HEINPOTHMBOPEHUBYIO  LENOYKY
pacCy;KIeHUH ¢ Ormopol Ha M3y4eHHble 3aKOHBI, 3aKOHOMEPHOCTH H
¢buzHUecKue ABICHHUS

OK 02. Ucnonb3oBats
COBpPEMEHHBIE
Cpe/CcTBa MOKCKA,
aHajiuza

M MHTepOpeTaLuH
HHbOpMAaLIMH

¥ MHGOpPMALMOHHBIE
TEXHOJIOIHH

IUTS. BBITOTTHEHHUA
3agad
nipodeccrHoHaIbHOM
JIESATENHEHOCTH

JluuHOCTHBIE pe3y bTaThl HOJDKHBI OTPaXKAaTh B HACTU LEHHOCTH
HAY4HOTO NIO3HAHHS:

- chOpMHUPOBAHHOCTE  MHPOBO33PEHUA, COOTBETCTBYIOILErO
COBPEMEHHOMY YPOBHIO pasBUTHs Haykd U ODLUecTBeHHOM
NPaKTHKK, OCHOBAHHOT'O Ha JHAIIOre KyJNbTYp, CHOCOOCTBYIOIIErO
OCO3HAHHK CBOET'O MECTa B IIOJHUKYJIHTYPHOM MUDE;

- COBEPLIEHCTBOBAHHE SI3bIKOBOM M YUTATENBCKOH KYNbTYPBl Kak
Cpe/ICTBa B3aMMOACHCTBHA MEX/TY JIOJbMHU U NIO3HAHHUA MUPa;
MeranpeMeTHbIe pe3y-IbTaThl JOMKHBI OTPAKATH:

OrnazieHde YHUBEPCAIBHBIMUA y4ueOHBIMK  TO3HABATEIBHBIMU
NEeVWCTBUAMMU:

B) pabota ¢ uaOpMaLme:

- BJa/eTh HaBbIKAMH TOIYYEHHMSI WH(OpMAIMH U3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSATENBHO OCYMIECTBIATH TIOMCK, aHamu3,
CHUCTEMATH3ALMIO ¥ WMHTEpIpeTaiulo HWHOOpMaUMK pasiH4HbIX
BUJIOB ¥ (HOPM IIPE/ICTABIICHUS,

- HCITONIB30BATh cpencTsa UH)OPMAIIMOHHEBIX
W KOMMYHHUKaUMOHHBIX TEXHOJOIMH B pElIEHHMH KOMHUTHBHBIX,
KOMMYHHMKaTHBHBEIX M OpraHH3allMOHHBIX 3a/lad ¢ COONIOACHHUEM
TpeGOBaHUM DPrOHOMMKH, TEXHHKM 0€30MaCHOCTH, T'HIHCHBI,
pecypcocbeperkeHus, IPaBOBBIX M JTHYECKUX HOPM, HOPM
uHOpMALMOHHON 6€30TIaCHOCTH

IIP6 5. VYmeHue yuuTHIBATG TIpPaHMLB! [PUMECHEHHS H3YUEHHBIX
$HUBMYECKHX MOJenel: MarepualbHas TOYKa, WHEpLHalbHAs CHCTeMa
OTCYETa, UACATBHBIH ra3; MOJENH CTPOSHHNS ['a30B, JKHUIKOCTEH U TBEPIIBIX
Ted, TOYEYHBIH DJJIeKTPUUECKHH 3apsja, sAAepHas MOIETh aroma,
HYKTOHHAs MOJEJIb aTOMHOIO S/Ipa NP pelieHHH (PU3NUeCKUX 3a1ayu;
[1P6 9. CdopmupoaHHOCTS coOCTBeHHOM MO3ULIHHI
10 OTHOWIEHMIO K (usudeckoil uudopmauyy, NoJIyd4aeMoH M3 pazHbIX
MCTOYHMKOB, YMEHUI HCIIONB30BATE U POBLIE TEXHOIIOTUH IS [TOMCKa,
CTPYKTYPHpPOBAaHHs, MHTEpIIpeTaly W [pejACTaBIeHHs YyueOHOH U
Hay4HO-TIONYJISIPHON WHGOPMALMK; DPa3BUTHE YMEHUH KPUTHHECKOIro
aHa13a mojayyaeMoi HHdopMauuu

OK 03. ITranuporats
U peaJM30BBIBATH

JInyHOCTHEIE PE3YIBTATEl NOJDKHBI OTpaXXaThb B 4aCTH AYXOBHO-
HPABCTBCHHOI'O BOCIIUTAHMA:

ITP6 9. CdopMuporaHHOCTE COOCTBEHHOMH MIO3ULIMU
MO OTHOIIEHHMIO K (PU3MUYECKOH MHOOPMALMH, MOy4aeMOM M3 pa3HBIX




coOcTBeHHOE
npodeccuoranbHOe

Y IMYHOCTHOE
pa3BHUTHE,
HPEATIPUHAMATENBCKY
IO JIeATENIBHOCTD

B IpohecCHOHANBHOH
cdepe, UCIIONIB30BATE
3HaHUA I10 HPaBOBOM
1 hrHaHCOBOH
rPaMOTHOCTH

B pa3IMiHBIX
JKU3HEHHBIX
CUTyaUMsax

- CrOCOOHOCTh OLICHUBATh CUTYALMIO M NIPUHMMATh OCO3HAHHBIC
pelLleHHs, OPHUEHTHPYACh Ha MOPASIBHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;
-OCO3HaHHe
Oyayiuero;
MerTanpenMeTHsle pe3ybTaThbl JIODKHBI OTPaXKATh:

OninajieHre YHUBEPCATBHBIMY PErYIITUBHBIMY NEHCTBUAMMK:

a) CaMOOPraHM3alvs:

- CAMOCTOSTEIBHO OCYIECTBIISNTh IO3HABATEIBHYIO AEATEIbHOCTD,
BRISIBIIATE IPOOIEMBI, CTaBUTh M GOPMYIUpPOBaTH COOCTBEHHBIE

JJMYBOIroO  BKJaX B  TOCTPOCHHUEC yCTOﬁqHBOFO

3814491 B obpa3oBaTensHOM AedaTelbHOCTH
U JKU3HEHHBIX CUTYAIIUAX;
- CaMOCTOATENbHO COCTaBJIATH IUIAH pelieHus npobIieMbl

C YYETOM MMEIOLINXCS PECypPcoB, COOCTBEHHBIX BO3IMOXKHOCTEH U
NpEeATIOYTEHNH;

0) CAMOKOHTpPONB:

UCTI0/1b30BaTh IpHEeMbl pedileKcH Uik OLCHKH CHTYalluH, BsIGopa
BEPHOIO PEIIEHHUS;

- YMETBb OHEHMBATHh PUCKU U CBOEBPEMEHHO [PUHMMATh PELICHUS
10 X CHUIKEHHIO

WCTOYHUKOB, YMEHHMH MCOTB30BaTh HM(PPOBBIE TEXHOJIOIMHU U1 IOUCKAE,
CTPYKTYPMPOBAHMsI, HHTEPUpPETAUMH M [PEACTaBlIeHNs yd4eOHOH |
HAYYHO-TIOITYJIAPHOH HMHQpOpMALMH; pa3BUTHE YMEHMH KPUTHYECKOro
aHa/IM3a T10JTy4aeMo HH(popManuu

OK 04. 3¢ dexTnBHO
B3aUMOJIECTBOBATh
1 paboTaTh
B KOJUIEKTHBE
¥ KOMaHfie

JIM4YHOCTHBIE pe3yNpTaThl AOKHBI OTpaKaTh B 4aCTH LEHHOCTH

Hay4HOTr0 NO3HAHUS:

-OB;1a/IeBaHNE HaBBIKAMH YueOHO-UCCIIENOBATEILCKON, TPOSKTHOM

Y COLIMAsILHOM JeATEIbHOCTH;

MeranpeaMeTHble pe3yabTaThl JOJDKHBI OTPaKaTh:

OB.1ajeHue YHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMHM A€HCTBHAMU:

6) coBMecTHas /1eATeNbHOCTh!

- [IOHAMaTb W HCIIOJIb30BaTh

¥ UHAVBUAYATHHON paboTHI;
BbIOMpaTh TEMATHKy M METOABl COBMECTHBIX JeMcTBuit

C yderoM OOIMX HHTEPECOB M BO3MOMKHOCTEH KaKJOTO ujieHa

KOJIJIEKTUBA;

- TIPUHUMATD LI€JIM COBMECTHOM €A TE/IbHOCTH, OPraHU30BLIBATh U

KOOPAWHUPOBATD JEUCTBHUA IO €€ AOCTWKEHMIO: COCTaBIATh IUIaH

ACHCTBUM, paclpeaensaTh pPOJiM C YUYETOM MHEHWH YYacTHMKOB,

obCyKHaTh pe3yIbTaThl COBMECTHOM paboThl;

-OLUEHMBATh KayeCTBO CBOEr0 BKJaJa M KaKAOro Yy4acTHMKA

IpeuMyIlecTBa KOMaHIHOH

IP6  10.  Osenagenve  yvesusamMu  paboTath B Tpymnme
C BBITIOJIHEHWEM PA3JIMYHBIX COLMAILHBIX POJeH, NaHupoBaTh paboTy
IPyNIibl, PAUMOHAIBLHO PACTIPEAEIATh AEITENBHOCTb B HECTaHAAPTHBIX
CHTyauusX, aneKBaTHO OUEHMBaTh BKJIJ KadKIOr0 M3 YYaCTHHUKOB
IpyIIbL B pelieHre paccMaTpusaeMoi mpobiaemMsl




KOMaH[Ib! B OOLIMH pe3y IbTaT [0 pa3paboTaHHbIM KpUTEpHsIM;
OsJtaziense yHUBEPCATBHBIMU PETYJIATHBHBIMH TeHCTRISMU:

I) OpUHATHE ceOsl ¥ APYTHX THOEH:

- IPUHUMATE MOTHBBI M apryMeHTbI APYIHX JIHOAEH Npu aHaimse
Pe3yJIbTATOB JeATELHOCTH

OK 05. OcyuiecTBasTs

JIuuHOCTHEIE PE3YJIbTATBI HJOJDKHEBI OTpaxarb B qacTu

I1P6 1. CdopmuposanrocTs NIpeACTaBIeHUM 0 posu

YCTHYIO U 3CTETUYECKOrO BOCIIUTAHUS Y MecTe (PU3MKM M aCTPOHOMMUHM B COBPEMEHHOM HAyYHOU KapTHHE MUpa,
NUCHEMEHHYIO - OCTETMHECKOE OTHOWIEHHE K MMpY, BKIIOYAs JCTETHKY OBIT4, | O CHCTEMOOOpasyromei posu busMKH
KOMMYHHKALMIO Ha HAaYYHOTO M TCXHMYCCKOrO  TBOPHECTBA, CIIOpTAa, TPYLA | B Pa3BHTHM CCTECTBCHHBIX HAYK, TEXHUKU M COBPEMCHHBIX TEXHOJIOIHl,
rocy1apCTBEHHOM 1 OOLIECTBEHHBIX OTHOIICHHUIA; O BKIAJC POCCHHCKMX U 3apyOEKHBIX yYeHBIX-(DH3UKOE B pasBuUTHE
A3bIKke Poccuiickoi B 00JIACTH HATPUOTHYECKOTO BOCIIUTAHUS TIPOSIBIATE: HayKH; TMOHMMaHHC QHU3HIECKON CYNIHOCTH HAONIONAEMBIX SBJICHHI
Dejlepallii C Y9€TOM | -IIeHHOCTHOE  OTHOLIGHHEe K FOCYNApCTBEHHBIM  CHUMBOJIAM, | MHKPOMHPAE, MaKpOMHpa i MEramupa; IOHMMaHHWE POIM aCTPOHOMHHU
0cobeHHOCTEH MCTOPUYECKOMY M NPUPOJHOMY  HACNENMIO, MaMATHHKAM, | B MPAaKTUYECKON JEeATENBHOCTH 4YelOBeKa W JagbHEeHIIeMm HAYIHO-
COLMATIBHOIO U TpaguMuuaMm Hapoxos Poccun, goctmkenmsm Poccuu B HayKe, | TEXHHYECKOM Pa3BUTHH, pomu buznKH
KYJIbTYPHOTO UCKYCCTBE, CIIOPTE, TEXHOIOTHAX M TPY/IE, B (POPMHPOBAHUHK KPYTo30pa i byHKIMOHATEHOM IPaMOTHOCTH YelIOBEKa
KOHTEKCTa MeranpeameTHble pe3ybTaThl JOGKHBI OTPaXKaTh: A4 PELICHUS IPAKTHYECKMX 3a1ay

OBitazienue YHUBEPCAIEHBIMH KOMMYHUKATUBHBIME JEACTBUAAMMU:

a) obrenue:

- OCYIICCTBIIATE KOMMYHUKALMK BO BCEX cepax KH3HK;

" Pa3BCPHYTO W JIOTHMHO H3JaraTh CBOIO TOYKY 3peHHMs

C UCIIOJIb30BAHMEM S3BIKOBBIX CPENCTB
OK 07. JIMYHOCTHBIE  pe3yabTATBl  JAOKHEI OTpakaTe B  wacTu | [IP6 8. ChopmuposansocTs yMmenus [IPUMEHATE MONYYEHHbIE 3HAHUS
CopneiicTBoBaTS 9KOJIOTHYECKOT0 BOCIIUTAHMSA A7t OOBACHEHUS YCIIOBUI IPOTEKaHUS (usnueckux sBeHMi B pUpose
COXPaHEHUIO - COPMHPOBAHHOCTL 3KOIOTMYECKO KyJbTYpEL, [OHMMAHHE | M /T4 [IPUHATHS IPAKTUYECKUX PELICHHH B MOBCETHEBHON SKI3HM JUTSt
OKDY’KaIOIUEH CpelIbl, | BIMSIHUA COIMATBHO-IKOHOMUYESCKUX TIPOLIECCOB Ha COCTOsHME | ObecreveH s 6e3011aCHOCTH IPH oOpareHuu ¢ GBITOBBIMHU npudopamu u
pecypcocOepesKeHHIO, | MPUPOJHOM U COMHUATBHOMN CPEIBl, OCO3HaHWEe TIIMOOAILHOIO | TEXHUYECKUMU YCTPOHCTBAMHM, COXPAaHCHUS 3MOPOBBA M COGIIONCHUS

[IPpUMECHATE 3HAHUA 06
U3MEHEHUHU KIHMaTa,

XapakTepa 3KOJIOrHYeCKHX IpodiIeM;
- IUVIaHMpOBAaHHMEe M OCYWECTBICHWE AEHCTBHII B OKpysKaroliei

HOPM 3KOIOIHHECKOro NMOBEACHHS B OKpPY KaroLIeit cpejie; MoOHUMaHue
HeOOXOAMMOCTH MPUMEHEHHS! JIOCTHKCHUI bu3uKu 1 TexHoNOrMH s

[PUHIHMITBE CPelC Ha OCHOBC 3HAHWA UeeH YCTOMYMBOIO pasBUTHA | PALAOHANHHOIO IPUPOIONONB30BAHUSL
OepesxuIMBoro 4€JI0BEYECTRY;

[IPOU3BO/ICTEA, 2KTUBHOC HCTIPHATUE NEHCTBHH, IPUHOCSIIMX BPE/l OKPYKAOLIEH

adpdexrurHO cpene

JeHCTBOBATE

B YPC3BEIYAITHBIX

CUTYALHUAX




O6yJaronmuiics AoIKCI 00J18/1aTh IPOGCCCHONATBIBIMEA KOMUCTCHIUAMH, BIIIOYAIONTUMH B
ccOs cIIOCOOHOCT:

[IK 3.2. IlpomaranjimpoBsars 3J0pOBBIA 00pa3s MU3HU

[1K 5.2. Oxa3piBaTh MCMIMICKYIO HOMOIIb B 9KCTPEHIION GopMme.

JIMYHOCTHERIC pe3yJIbTaThl pealu3aliuy IporpaMMbl BOCIIUTAIIHSL:

JIP 1. Ocosmaionmii ce6s rpakIaniioM U 3aIMTHAKOM BEIHKOU CTpalib]

JIP 2. Tlpossisionmi  aKkTMBIYIO IPDKJAHCKYIO  ITO3UIMIO,  JIEMOICTPUPYIONIHM
HPUBEPKEHIOCTH IIPHIIAIIAM YCCTHOCTH, IIOPSIOYHOCTH, OTKPBITOCTH, S3KOHOMUYCCKH aK THBIBIA H
YYaCTBYIONIMH B CTY/ICHYCCKOM M TEPPUTOPHATLHOM CaMOYIPABICHUH, B TOM YHCIIC Ha yCIOBIIX
NOOPOBOJILUECTRA, NPOMYKTUBHO B3aUMOJCHCTBYIONMM M ydYaCTBYIOIUMH B JICSTEIHHOCTH
00NIECTBEHHBIX OplaM3alui

JIP 3. CoGojaronmuit HOPMBI IPABOLIOPSYIKE, CIEAYIONMN wjealamM IPaxIialcKoro
obnectsa, obeccuenst 6¢30TACHOCTH, 1IpaB U ¢B0o00y1 rpaxgian Pocenn. Jlosimupli K yeranoBkam
U IPOSIBICHUAM UpCICTaBuTeic cyOKyIbTYp, OTIMYAIONMN X OT IPYIIl ¢ JICCIPYKTABILIM M
JICBHAUTHRIM 1IOBCJCHMCM. /JlCMONCTPHPYIONME HCUPHUSITHC M UPC/IYUPCKIAIONHAN COIHAIBIO
OIIaCHOC ITOBCACHHC OKPYIKAIOIHX.

JIP 4. Tlpossusionuid 4 JCMOHCTPUPYIONMHA yBaOXCHHC K JHOMSIM TPy, OCO3HAIONMN
IEHHOCTh coOCcTReHHOTO Tpyla. CTpemsmuiics K GOPMUPOBAHMIO B CETCBOM Cpelle JTMYHOCTHO M
IPOPECCHONATBHOTO KOIICTPYKTHUBHIOTO «IM(BPOBOIO CIea»

JIP 5. JIeMOHCTpHPYIOIIUH NPHUBEPKEHHOCTD K POJIHOM KYJIHTYPE, HCTOPUYECKOM TaMATH Ha
ocHoBe moOBH K PojiMuc, pojHoMy HapoJy, MaJlod pojuiie, IPUHSTHIO TPaIUIIMOHHAIX IICHIOCTER
MHOTOHAIMOHAITLHOI'0 Hapojia Poccuun

JIP 6. IlposiBiistionin#t yBaXXeHUC K JIOJ[SM CTapIlIEro IOKOJICHUS X ITOTOBHOCTH K y4acTHIO B
COIMANILHOM TOJICPIKKE M BOJIOHTEPCKUX JIBUKCHIAX

JIP 7. OcozHaonyi IPHOPHUTCTHYIO IEHHOCTL JIMYIOCTH YeNOBEKa; YBaKAIOMIUAM
COOCTBEHHYIO M YYXYIO YHUKALbHOCTL B PAa3NMUHBIX CHTYaIMsSX, BO BceX (GopMax M BHJEX
JIESTENLHOCTH

JIP 8 Ilpossisiionuii M JEMOHUCTPUPYIOIIMH YB@KCIUC K IIPCICTABUTCISIM  Pa3IUIIIBIX
ITHOKYJIBTYPHBIX, COIUAIIBHBIX, KOI(CCCHOTAIBLILIX M MIIBIX 1PYy1tl. CONpUYacTbiil K COXPANCHHIO,
UPSYMIOXKCIHIO M TPAUCIBIIMKA  KYJILTYPULIX TPQMIMHA 4 ICHIOCTCH MIIOIOHAMONAILIOI0
pOCCHICKOTro rocyjapcrsa

JIP 9 Cobioparonuii 1 upouaraiMpyIonui paBuia 3/l0poBoro u 0ezoracHoro obpasa
KHU3HHM, CIOPTa; IPEypeKIalonui Jmbo npeononaeBaiouidit 3aBUCUMOCTH OT aJIKOroJist, rabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIP U T.A. COXpaHsIOUMH IICUXOJOTMYECKYIO YCTOWTHBOCTD B
CUTYaTHBHO CIOXKHUBIX MJIM CTPEMHUTEIEHO MCHSIONIMXCS CHTYallHsIX

JIP 10. 3aboTsuiicst 0 3a1uTe OKpYyKaroliel cpeibl, COOCTBCHHOM U 4y»Oi 6e301aciioCcTH,
B TOM 4uciie I poBoi

JIP 11 IlposmBisionuif yBaX€HHE K 3CTCTHUYECKHUM IICHHOCTSM, O00Na/IaloNHi OCHOBAMMU
3CTETUYECKON KyJIbTYPBI

JIP 12 Ilpunpmaronmii ceMeWHBIE NEHHOCTH, TOTOBBIM K CO3JAHMIO CEMBH M BOCIIUTAHHUIO
JieTelt; JeMOHCTPUPYIONMI HCIPUITHE HACHIIUS B CEMBE, YX0/1a OT POJAMTEIHECKOM OTBETCTBCUHOCTH,
0TKa3a OT OTHONIEHUH CO CBOUMH JEThMHU U UX (GHHAHCOBOT'O COJICPKAHUL

JIP 13. JlemoHCTpUPYIOMMH I'OTOBHOCTH M CIOCOOHOCTH BECTHU JIHATION C JIPYTUMMU JTIO/IBMH,
JIOCTUTI'aTh B HHEM B3aUMOIIOHUMAINs, HaXo/IUTh 00IIHe ICIH U COTPYHAYATE JUIS UX JIOCTHKCINS B
mpodeccronanbHOR JICSTCIILIOCTH

JIP 14. ITposBIstiomuii IEHHOCTHOC OTHOIICUHUE K KYJIBTYPC U UCKYCCIBY, K KYJILTYPE PCUH U
KYJIBTypE TOBEICHMUSL, K KpacoTe ¥ I'apMOHHUHU

JIP 15. IlposBasuonuii CO3HATCIBHOE OTHOIUCHHE K HCUPEPBIBHOMY 00pa3oBalMIO Kak
YCIIOBHIO YCHEUTHOM IpodeccrnoHaIbHON U 00IECTBCHHOMN ICATCIBHOCTH



JIP 16. IlposBisiiomuii rpaX1aHCKOe OTHOIIEHUE K IIPO(EeCcCHOHANBLHON JesSTEIbHOCTH KaK K
BO3MOXHOCTA  JIMYHOTO  Y4acTWs B  pEMEHWM  OONIECTBEHHBIX,  I'OCYJapCTBEHHBIX,
obIenanoHaIbHLIX IpodiieM '

JIP 17, Ilpumumaronmuiéi  OCHOBBI  DKOJIOTHUCCKOHW  KYJNBTYPBI, COOTBETCTBYIONICH
COBPCMCHIIOMY YPOBHIO SKOJIOITMYECKOI'O MBIIUICHHS, UPUMCHSIONMHA OIBIT 3KOJIOIMYECKH
OPUCHTUPOBAHIION pedIIeKCUBHO-OIEHOYHOX W IPAKTUYECKOM JESTEIBHOCTH B JKH3HEHHBIX
CHTYallMsIX U IPO(eCcCHOHAIBHON NEITCIBHOCTH

JIP 18. Bprmosmsionmii Tpy/0oBble (QYHKIUYA W JISMOHCTPHPYIOIIHH NpoheccCHOoHaIbHbIC
UaBBIKK B IPOQECCHONATBHON eI TETHHOCTH.

JIP 19. Iposisistronuii 1o0poxenaTeIIbHOCTh K OKPYKaIOLHM, IeIHKATHOCTh, YYBCTBO TaKTa
U I'OTOBHOCTE OKa3aTh YCIIYI'y KXJOMY KTO B HEH HYX/(ACTCsl.

1.4. Kosta4ecrBo 4acoB Ha OCBOCHUC YICOHOM JIM CIMIIHHBI

YucOnas narpyska o0y4aronierocst 108 qac.

BRJIIOYAS:

o0beM paborbl oOywaromuxcss Bo  B3aumoxeucteuu ¢ | 108 Jac.
ITPCIIOIaBaTCIICM

CaMOCTOSTCIILIOM paboThI
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2. CTPYKTYPA M COJEP)KAHUE YUYEBHOM JACIHUTIIMHBI

2.1. O6neM yueOuoi JIacmunibl 1 BH/IL! yuednoii padorThl

1 xype (1 - 2 cemecrtp)

Bux yueonoii padorTnl

O0neM B yacax

O0BeM 00pazoBaTCILHON NPOIPAMMBI M CIIHIIHIb 108
OcHoBuoe cojep:xanue 86
B T.4.

TEOPETUYECKUE 3aHATUSA 72
IIpaKTUYECKUe 3aisaThs 14
IIpodeccrnonabHo OPHCHTHPOBAHHOC COjiepKanuc (cojiepxanue 20

HPHUKIA/IHOTO MOLYJIsT)

IIpomexyrounasi arrecranus (g depennmpoBannbIi 3a4eT) 2




1.1. Temaru4veckHii IJIaH ¥ cOAepKAHHE TUCHHILIHHBI «DH3HKa»

HaumenoBanue
pAa3/eJI0B H TeM

Copepsxanue yq4e0HOro MaTepuaa (0CHOBHOe U IpodeccuoHa ILHO OPUEHTHPOBAHHOE), 1a00paTopHbIE
U [IPAKTHYECKHE 3AaHATHS, IPHUKJIAJTHOM MOAYJIb (IPH HAJUYHH)

Oo0beMm
qacoB

DopmupyeMbl
e
KOMIIeTeHIIHH

1 cemecTp

36

Pasnen 1. Mexanuka

Tema 1.1
Beenenune
Kuaematrnka

Conep:xxanue yaeOHOro MaTepuaJjia

1.®u3uxa 1 MeTOABI Hay4JHOTO IMO3HaHHA. Mexannueckoe JABUIKCHHUC. OTHOCHTEIFHOCTE MEXaHHIECKOTO
IBHMKCHMU . CucreMa OTCUETa. TpaeKTopI/m

2 Ilepemerenue, CKOPOCTh (CPENHSSA CKOPOCTh, MTHOBEHHAS CKOPOCTE) M YCKOPEHME MATEPUAILHON TOUKH,
WX IPOCKIMY Ha OCH CUCTeMBbl KoopauHaT. Co)keHue IepeMeIeHUH U CII0XKEHUE CKOPOCTEH.

3 PaBHOMEpPHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHENRHOE JBIKeHKE. | paduKy 3aBUCAMOCTH KOODAMHAT,
CKOPOCTH, YCKOPEHHUS], IIyTH U NIEPEMELIECHUS MAaTEPHAIBLHOM TOUKU OT BpEMEHHU

4. Cpobonnoe mnajenve. YCKOpeHHE CBOOOJHOTO TNajeHus. KpuBoiuMHEWHOoe JBMKECHHE. JIBIDKeHHE
MaTepHUaATLHON TOYKH 110 OKPYKHOCTH.

IlpodeccnonaibHO OPHEHTHPOBAHHOE CONEPKAHUE

5. Hzmepenue mernogennoll ckopocmu. Hccnedosanue coomHoueHUA Meicoy nymamu.

6. H3yuenue 06usiceHus WApUKA 6 6A3KOIL scuoKocmu. H3zyuernue 0gusicenua mena, 6pouteHHo20
20pU30OHMANbHO

[a—y

IIpaxTHyeckas padora

Nel MaMeperue yCKOPEHUs. CBOOOIHOTO ITaJeHUS

Tema 2.1
JAmHamuka

Copepyranue yueOHOr0 MaTepuaa

1.Ilpuenan otaocuTensHocTu ['amutes. Ilepssiit 3akon IHeroroma. MmeprnuanpHble CHCTEMBI OTCYCTA.
Macca rena. Cusa. [IpuHIMI cyniepno3uIy CUI

—EN NN

2.Bropoii 3akoH HeroToHA 11 MaTepnasibHOM TOUKH B HHepHmaiabHO# cructeme orcuera (MICO). Tpermit
3akod HbIOTOHA JUIsl MATEPHATBHBIX TOYEK. 3aKOH BceMHpHoOro TiaroTeHws. Cunma Tsxectd. Ileppas
KOCMHYECKasl CKOPOCTh. Bec Tena

3.Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe Tpenue. Cuia TPEHHs CKOJIBXECHUS U CUJIa TPEHHUSI
noxos. Koaddunuent tpenus. Cuia COPOTUBIICHHS IPH JBHKCHUM TEIA B JKUIKOCTH.

4 TTocTymaTtenpHOE ¥ BpalaTesIbHOE JIBMIKEHKE a0COMOTHO TBEPAOro Teixa. MOMEHT CHIIbl OTHOCUTEIBHO
ocu sparnenwst. [Tnedo cunpl Yenopus pagHoBecust TBeproro tena 8 UCO

IIpogreccoHAILHO OPHEHTHPOBAHHOE CONEP/KAHHE

OK 03
OK 05

OK 01
OK 02
OK 04
OK 05
OK 07
[IK3.2,5.2
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5. Usyuenue oeusxcenusa opycka no HAKIOHHOU RAOCKOCMU OO JelicmelemM HeCKOJIbKUX CUJL. 1
6.Hccnedoeanue 3asucumocmiu Cuii yRpy20Cmu, GO3ZHUKAIOWUX 6 OelOpMUPOSAHHOI HPYICUHE U 1
pe3UHO6OM 00pasue om eeaudUHbl UX Oehopmayuu
IIpakTnyeckas padora 2
No2 Onpenenenue koaddunuerTa ynpyrocta 2
Copaepixanue y4eGHOro MaTepuaa: 6
1.IMnyapc MaTepuanbHOW TOUKH, CUCTEMBI MaTepUaTbHBIX TOYEK. VIMIIyIbC CHIIBI 1 U3MEHEHUE UMITyJIbCa 1
Tena. 3akoH coxpaHenus umnyibca B ICO.
2.Peaktusnoe asmwkenue. Pabora cunbl. MomuOCTh ci1bl. KuHETHYECKAS DHEPrUs MATEPUATLHOR 1
3IloTennmasibHas 9HEPrusl yupyro aAehopMupOBaHHON NpyxuHBL lloTeHNmaTbHAS DHEPrUs Tesla BOIM3N 1
Tema 2.2 nosepxHocTH 3eMil. [loTeHIanpHble ¥ HENOTEHIIUATbHBIE CHIIBL.
3aKoHbI
COXpaHeHHst 4.CBs3p paboThl HENOTEBIMATIBLHBIX CHJI C M3MEHEHUEM MEXaHWUECKOW 3HEPTHH CUCTEMBI Tel. 3aKOH 1
B MEXAHHAKE COXPaHEHNsI MEXaHUUECKON SHEPTUHU. YIIPYTHUE U HEYIIPYTHE CTOIKHOBEHMUS
IpodeccnonabH0 OpHEHTHPOBAHHOE COJEPKaHNe
5 H3yuenue ceaszu ckopocmeil men npu Heynpyzom yoape. 1
6 Hccneoosanue ceazu pabomol Cuiibl ¢ UsMEHEHUEM MEXAHUYECKOU IHepZUU Mena 1
IIpakTinaeckas padora 2
Ne 3 OnpesiesieHue CUIbl TPEHUS 2
Tema 2.3 Coneprxanue yaeOHOro MarepuaJa; 4
Mexanu4eckne | 1.KonebaremHoe aBmkenne. MasTHUKY. 1 OK 04
Ko.1ebanust | 2 Mexanuyeckye BOJIHEI AKYCTHYECKHE BOIHBI 1 OK 05
IIpodeccroHa/ILHO OPUEHTHPOBAHHOE COIePKAHIE OK 07
3. Texnuueckue ycmpoucmea U NPAKmu4ecKoe npUMEHeHUe: Celcmozpagd 1 lIK'3.2,52
4.Uccaedosanue 3aeucumocmit nepuooa KoaedaHuil 2py3a Ha Humu om OJLUHbI HUWMN U MACChl 1
Pasznes 2 MoaekyaspHasi ¢u3uKa ¥ TEpMOAMHAMUKA
Cojiepkanne y4eOHOro MatepuaJja: 8

1.0cHOBHBIE NOIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH Teopuu. bpoysoBckoe npmwxkenne Juddyzus

2. Macca 1 pa3Mepsl MoneKyJ1. KosrgecTBo Bemectsa. IloctostHHass ABoraapo

3 Tennosoe pasHopecue. [llkaza Temneparyp. AGCo IIOTHAS TeMIleparypa

4. 30cHOBHOE YpaBHEHHUE MOJIEKYIIPHO-KHHETUYECKON TEOPHH HICaATHHOIO Tra3a
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Tewma 2.1 5. YpasHenune Menaeneena-Kianeipona. 3akon Jansrona 1
OcHoBBI 6 ["azoBeie 3aKoubl. M30Ipolece : u3otepma, H30xopa, n3obdapa 1
MOJIEKY.ISIDHO- | J]podeccHOHAILHO OPUEHTHPOBAHHOE COep:KaHue
KHHETUYECKOH | 7 Toxyyyeckue yempoiicmea u npakmuieckoe npumenene: mepmomemp 6apomemp. 1
TeopHn 8. Onpedenenue maccol 6030yxa 6 KOMHAME HA OCHOGE UIMEPEHULIL 06bemMa KOMHAMbl, OA6/eHUA U 1
memnepamypsl 6030yxa 6 Heil
2 cemecTp 72
Tepmoannamuka
Copep:xanue yaeOHOro marepuaJia: 10
Tema 2.2 1.BHyTpeHBSs 3HEpTUs TEPMOAMHAMHUYECKOM CUCTEMBI U CIIOCOORI ee M3MeHeHMsl. KO TMUeCcTBO TeILIOTHI | 2
Ocmomer | abota. BHYTpeHHss SHEPrus 0 /HOaTOMHOI'O HIEaIBHOIO rasa.
TEPMOAMHAMUK S By 161 TEIUIONepeAauu: TEIIONPOBOAHOCT, KOHBEKITHS, U3IydeHHEe. Y e, TbHasl TeIIOEMKOCTh BEIIECTBa. 2
v KoudecTBO TENIOTH IPH TEINIONEpEaye.
3.I1epBrlit 3aKOH TEpMOAMHAMUKH. |IpuMeHeHNE IepBOro 3aKoHa TEPMOAMHAMIKY 1
4. I'paduueckas unrepnperanus padoTel raza IIpeoOpazoBanust S3HEPrUM B TEILTIOBBIX MAIINHAX 1
5 Termorele MawmuHeL. [IpuuHIume! JeicTBrs TernoBbx MamuH. KI1J] TerroBoit MamuHe! 1
6. Koaddunuent nosesnoro aekcreust  1luxin Kapuo u ero KITJI. 1
IIpodeccuoHaILHO OPUEHTHPOBAHHOE CONEPIKAHME
7 TexHuueckue ycmpoucmea u npaKmuuecKoe npuUMeHenue: 06Uzamens 6HyMpeHHe20 C2OPaHus 1
8 Texnuueckue yempoiicmea u nPAKMU4ecKoe HPpUMEHeHUe: X0100WIbHUK KOHOUUUOHED 1
IlpakTHdeckas padora 2
Ne 4 Ounpepenenue Crjibl TPEHHS 2
Copepixanue yueGHOI0 MaTepuaJia: 8
Tema2.3 1 [TapoobpasoBanue u KOHAeHcanus. VicmapeHue i Kurexue. 1
ArperaTHble | 2 VyenpHas TEIDIOTA TApOOOPa3OBaHHs. 3aBUCHMOCTS TEMIEPATYPhl KUIICHUS OT AaBJICHUA 1
COCTOSIHHSA 3 A6cosroTHAS W OTHOCHTENIbHAS BII&XKHOCTh BO3AyXa. HackIeHHpi map. 1
BeMECTBA M | 4 Tgepjoe Teno. Kpucrauinyeckre 1 aMophHBIE Tena. AHM30TPONHSA CBORCTB KPUCTAIIOB 1
bazonrre 5 Kunkne xpuctainisl. COBpeMEHHBIC MaTEpUAIBL. 1
EPEXOMbT 6 [LraBnesue U KprCTAIIIM3alMs 1
IIpodeccnona/ibHO OPHEHTHPOBAHHOE CO/IEPIKAHHE 1
7 'uzpomemp u ncuxpomemp, Kanopumemp, Yoenvnaa mennoma nnasnenua. Cyonumayun 1
8 Texnonozuu nonyuenua cogpemenHvix mamepuanos. Hanomamepuanovl u HaHomexwnonozuu 1
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Paszmen 3. DnexTpoansaMuka

Tema 3.1
DIIEKTPOCTATHK
a

Copeprxanue y4eOHOro MaTepuaJa:

1DnexTpu3aius Tel. 3aKOH COXPAaHEHUS dNEKTPUYEcKOoro 3apsaa. 3akoH Kymona.

2 DnexTpudeckoe nose. HanpskeHHOCTh 3eKTpudecKoro mos. [IpuHIun cynepno3niiuy 31eKTpHIeCKUX
rosiei. JIMHuKM HaupspKEHHOCTH DJIEKTPUHECKOro OIS

3 PaboTa cuil anekTpocTaTndeckoro mnoas. IloreHuan. Pa3HoCTs TOTCHINAIOB.

4 TIpOBOJTHUKM U JUBIEKTPHUKH B STEKTPOCTATHICCKOM ToJe. J(uanekTpudeckas IpOHUIIAEMOCTb.
OnexrpoeMkocTh. KosjieHcaTop.

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJEPKAHUE

5 Texnuueckue ycmpoiicmea u nRpakmuieckoe RpUMeHeHUe: INEKMPOCKON, INeKMPOMEemp, KOHOCHCAMop,

6 Texnuueckue ycmpoiicmea u npAKMUYLECKoe NPUMEHEHUE: KORUPOSATbHbII ARNAPAM, CIPYIHbII RPUHMED

Tema 3.2

Copep:xaHne y4eHHOT0 MaTepHaia:

1 Onexrpudeckuit Tok. Mcrounuku Toka. Cuia Toka. Ioctosuupif Tok. 3akoH OMa 118 ydacTKa IIenH

2 y}IC.HBHOe COIIPOTHUBJICHUC. HOCJI@I[OB&TGIILHOG, HapaljICJIbHOEC, CMCIIaHHOC COCIUMHCHUEC ITPOBOJHHUKOB.

3 9H€KTpOZIBH)KYIIIa$I CHla 1 BHYTPECHHEC COIIPOTHUBIICHUEC MCTOMHK KA TOKA. 3axoH OMa ;1% IoMHOM

IlocTostHBBIA
JJIEKTPUYECKUI
ToK. ToKH B
Pa3IMYHBIX
cpeaax

4 Pabora anexrpuyeckoro Toxa. 3axos Jhxoyg-Jlenna. MOMHOCTE 97€KTPUYECKOTO TOKA.

5 QHGKTpI/I‘{eCKI/II:I TOK B MeTaljax, JXHAKOCTAX 1 raszax

6 CobcTBeHHas U IIpUMeCcHast IPOBOAMMOCTD IIOIYyIIPOBOJHUKOB. CBOMCTBA p-n-TIepexo/aa.
ITonynpoBoIHHKOBBIE TPUOOPEI

N N N N I

IlpodeccnonaibHO OpMEHTHPOBAHHOE COAEPIKAHM e

7 Amnepmemp, 601bmmemp, peocmam, UCHMOUHUKU MOKA, /IeKMpPOHAzZpesame,ibiible npubopbl,

8 dnexmpooceemumenvrsie npubopsl, mepMoMemp CONPOMUENEHUA, 8AKYYMHbLIL OUOO, MEPMUCHOPSI U
domopesucmopst

IIpaxTnyeckasi paGora

Ne 5 Onpefienesne yensHOro CONPOTUBICHUS IPOBOTHIKA

Copeprxanue yuebHOro MatTepHaaJa

1 TlocTosiHHBIE MAarHAThL. B3anMoieficTBIE NOCTOSHHBIX MATHUTOB. MaruutHoe 1osie. BeKTop MarHuTHOH
uaaykuud. Ilpuaipn cynepnosunuy. JInanu MarantHol uaayxnuy OneiT Opereaa

— AN DO |

Tewa 3.3

2 Cuiia AMmnepa, ee MOJTyJIb 1 HanpaB:iedue. Cuna Jlopenna, ee MOJ1yJIb ¥ HallpasIieHHUE.

—

MaruurHoe
no.ie.

35Benue 3iiekTpoMaruuTHON nHAYKIMK. [loTok BexTopa MaruuTHON muaykuu. D/]C urayKuun. 3aKoH
SIeKTpoMarHuTHoOU uuaykimu Papages. B

DJIeKTPOMATHAT
Hasl MHIYKIUs

4 I1pasuno Jlenna. MugyktusHOCTS. SIBIeHne camonuaykinu. DJIC camMonHTy KTy, DHEPrus MarHuTHOTO
IIOJISL KaTYILIKH

OK 03
OK 04
OK 05
OK 07
OK 01
OK 02
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IlpodeccoHaILHO OPUCHTHPOBAHHOE COAEPKaAHME

3 Hocmosannsie mazuumel, INEKMPOMAZHUMIBL, ITCKIMPOOGUZAMETb,

6 Ycexkopumeu snemMeHmapHsIx Y acmuy, HHOYKUUOHHAA nelb.

IIpaxTudeckast pabora

No6 M3yuenue sBIeHHS 3IEKTPOMArHUTHON MHJTYKIIMU

DO [N [t [

Paspea 4. Kose0apus 1 BOJIHBI

Tewvad.1
JJIeKTPOMarHu
THBIE

KO Te0aHus

Coaepaxanue y4eOHOro MaTepuaia

1. Korebaresapupiit korTYp. @opmyrna Tomcona.

2 BeIHyKI€HHBIE 2IeKTPOMArHUTHBIE Konebanus. IlepeMeHHbIH TOK.

3 MOIIHOCTh IEpEMEHHOT0 TOKa. AMIUTHTYIHOE U AeUCTBYIOIIEe 3HAUCHUE CHIIBI TOKa M HAITPSDKECHUS.
Tpancdhopmarop

—_ = =

4 J1pou3BOACTBO, I€EpEAaya U NOTpedICHNE 3IEKTPUYECKONR SHEPruu

Teva 4.2

Cojep:kanue y4e0HOro Mmatepuajia

D IeKTPOMATHUT

1CKOpOCTh pacIpOCTPAHEHMS U JUIMHA BOJIHBI

HBICBOJIHbBI

2 D.1eKTpOMAarsuTHEIE BOJHBL Y CIIOBUS U3IIyYEHUS 3I€KTPOMArHUTHBIX BOJIH.

3 CBOWCTBA JICKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE, IPEIOMICHIE, TOIAPU3alMs, THPPaKIIns,
uHTEephepeHus

el Ll el I S

4. ITpuHIMIIBl paIROCBSI3Y U TeleBUAeHUs. Paruotokanus

Coaep:xanune yueOHOro MarepuaJia

=

Temva 4.3
Onruka

1 IlpstmonuHeHOE pacIpoCTpaHeHHE CBETa B OMHOPOAHOM cpejie. JIyd ceera. OTpakeHue cBeTa. 3aKOHBI
OTpaXeHHUsI CBETa

2 Ilpesromiernre cBeTa. 3aKOHBI IIPEJIOMIICHHS cBeTa. AOCOJIFOTHBIM MoKa3aTens npenovienus. [omsoe
BHYTpPEHHEE OTPAKEHUE

3 Uutepdepenmus ceera. udpaxims cBera. udpakiimonnas pererka

4 Tucniepcust ceeta [lonsipuzanms ceera HabGmogenue nucmepenn ceera

[IpakTuyeckas padora

Ne 7 VI3amepeHue rnokasaTelis IpeJOMIICHHS CTEKIIa

D[R | | —

OK 01
OK 02
OK 04
OK 05
OK 07

Pamen 5. OcHoOBRBI crienuaIbLHOI TECOPHUHA OTHOCUTECJIBHOCTH

Tema 5.1

CogepsxkaHne yueOHOr0 MaTepuasa

| 8}

OCHOBBI TEOPUH
OTHOCHTEJIbHOC
U

1 TTocTynate! cnenuanbHOM TEOPUU OTHOCUTEILHOCTH: MHBAPUAHTHOCTE MOJTYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

[

2 OTHOCHTEIBHOCTD OOHOBPEMEHHOCTH. 3ameienue BPEMCHUY M COKpalICHUC AJIMHBIL.

OK 04
OK 05
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Paznes 6. KanToBast pusnka

OK 01 |

Tema 6.1 Cojtep:kaHne y4eOHOro MaTepuaia 2 OK 02
JJ1eMenTsI 1 OtkpeiTHe U Hccnenoanue Goroapdexra. Onprrer Al CTOIIeTOBa 3akons! poTodddexra. Popmyna 1 OK 04
KBaHTOBOM IInanka cBsi3u SHEPruM HOTOHA C €r0 JaCTOTOHN OK 05
ONITHKM 2 DoTOHBL.. DHEPrus ¥ uMIyJibe GoToHa. Y paBHEHUE SHHmTeHHa nns doroaddexra [anenne cpera 1 OK 07

Xumugeckoe Ie¥CTBUE CBeTa
Tema 6.2 Copgepaxanue yueOHOro Mmarepuaja 4
Crpoenne 1 Mogens atoma Tomcona. Omneirsl Pezepdopaa 11o ucenenoBanuio crpoenus aroma. [ l1aneTapHas Moae:1s 1
aroMa aroma. [loctynarel bopa

2 V3nydenue U nor;romeHne GOoTOHOB IIPY NEPEX0/Ie aToMa C OJTHOTO YPOBHS SHEPIUH Ha JIPyTroH. 1

3 Bujiel cnexTpoB. CIEKTP ypPOBHEH HEPTHUH aTOMa BO0PO/1a 1

4 CrIoHTaHHOE M BBIHYKCHHOE U3TydeHHUE. Y CTPOUCTBO U IPUHIIMII PaboTHI J1a3epa 1
Teva 6.3 Conepxxanue y9e0HOI0 MaTepuaJia 4
ATomHoe 91po | 1 Meto/p! HaOIIOACHUS U PETUCTPAINH BIIEMEHTAPHBIX YacTrIl. OTKPBITHE PaMOakTUBHOCTH. ONBITHI 1

Pesepdop/a no onpeaeIeHUIO cOCTaBa PaIUOaKTUBHOTO U3y UEHUS

2 OtkprITHE npoTOHA ¥ HedTpoHa. HykiloHHas Mozaenb sapa [ efizenOepra-MBanenxo. 3apsa sapa. 1

Maccooe uucito sapa. M3oTomsl

3 3aKkoH paaroaKTHBHOIO pacliafa. DHEPIUs CBI3K HYKIOHOB B siape. Saepusle cruibl. JledhexT macchl sjipa 1

4 Jlenenue u cunTe3 siaep. SLuepHelil peakTop. TepMOosiiepHbIi CHHTES. 1

Pasznen 7. DineMenTbl ACTPOHOMHUH M ACTPOPUIHKH OK 01

Tema 7.1 Coaepsxanne y4eGHOIo MaTepuaa 4 OK 02
D/1eMEHThI 1 Bux 3Be3nnoro Heba. Co3Be3qus, spKUe 3BE3/Ibl, ILTAHETHI, UX BUANMOE JIBYKeHre. CosTHEUHas CUCTEMA. 1 OK 03
ACTPOMOMMM M | 2 TliianeTsl 3eMHOM rpynmsL [l1agersi-rurantsl. Masie Te1a CostHeuroit cucremsl. Cosmie, hotochepa 1 OK 05
ACTPOG UK armoctepa. CostHeuHast aKTHBHOCTh . | OK 07

3 3Be3/[bl, HX OCHOBHbIE XapaKTEPUCTUKU: Macca, CBETUMOCTh, paauyc, TEMIIEpaTypa, UX B3aNMOCBA3b. 1

3Be3/p! TIaBHOM NTOCI€/10BaTEIbHOCTH

4 Muneunsiit [IyTs - sama ["aaktaka. CriupanbHas cTpykTypa [ alakTHKH, paclipesie;IeHue 3Be3], raza u 1

neutd. [lonoxenue u nerxenne Connna B ['anakTuxe.
HIpome:xxkyToanast arrecraums (JluddepeHnuposansbiil 3a4er) 2
Bceero | 108
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3. YCJIOBUSI PEAJIM3AIIMM YYEBHOM JIACIIUILINHBI
3.1. TpeGosanusi K MENMMAJIBHOMY MATCPHAILHO-TEXHIYCCKOMY 00eCreYeHuIo

Peaymsanus nporpaMMbl yaeOHOH JIMCIIMIUIMEB! OCYIIECTRIICTCS B yueOnoM xabunere 220-222
Obopynopanue yuebroro kabmnera:

No Ob6opyoBaruc Texnuaeckue cpe)icTBa 00y4eHUS Kox-no
pabou. mecT
L. VYuchupic 1uaprot Tenenuzop 25
2. Cryibst Ipoekrop
3. Kowmibrorep

- KOMIUIGKT y4eOHO-HATIJIs/IHBIX IT0COOU;

- KOMIUIEKT 3JICKTPOHHBIX BUICOMATEPHAIIOR;

- 3aJIaHusl JUIS IPOBCPOYHEBIX padoT;

- IPOECCHOHAIBHO OPUCHI THPOBAHHBIC 3a/[AHUS;

- marepuaibl G PepCHIMPOBAHHOIO 3a4eTa.

ITprmMepHBIi EpeyeHs JACMOHCTPAMOHHOTO M 1ab0paTOpHOro 000pyIOBAHUS:
[{udposas 1aGopaTopust 10 (PU3MKE JUIS NPEHONABATEIIS;

[Tudposas saboparopusi 110 Gu3nKe JyIs 00ydaroMerocs;

Becpl rexnpdcckuce ¢ pasnonccamu;

Kominiekr )uist 1aboparoptoro IpaKTuKyMa 110 OlITHKC;

Komrurext jurst 1abopatopioro HpakTuKyMa 110 MCXAIHKC,

Kominrexr jurst 1abopaTopHoro HpaKTHKyMa 110 MOJICKYISIPHON (DU3UKE 1 TCPMOIUHAMUKE;
Komiurexr jpist :1abopatopioro UpakTUKyMa 110 dJICKTPHUCCTRY (C I'eHeparopom);
KoMrutekT myist u3yuenus B0300HOBISIEMbIX UCTOUHUKOB DIEpruy (CONMHEYHOM,
BETPOBOM 3HEPIuH, OHO-, MEXaHUYECKOH U TEPMOIIICKTPUICCKON SHEPreTHKH );
9. Ammepmerp J1abopaToOpHbIi;

10. Bonprmerp 1abopaTopHblit;

11. Kosropumerp ¢ HabopoM KaJIOpIMCTPUYCCKUX TCIT,

12. Tepmomerp raboparopubii;

13. KoMIutexT Juist H3ydcHUst OCHOB MCXaHUKH, ITHEBMATHKY U BO30OHOBIISCMBIX
MCTOYIUKOB JHCPIUH;

14. Bapomertp-anepou,;

15. biiox uuranust peryimpyeMbIii;

16. Beb-xamepa na 110/ (BHKIIOM [ITaTHBE;

17. Bujicoxamepa Juist paborhl ¢ OITHYCCKAMHE LPUOOPaMH;

18. 1'cucparop 38yKOBOH;

19. I'mrpomerp (1rcuxpomerp);

20. I'py3 nabopiinrif;

21. Jlunmamomerp JIEMOHCTPAIMONHEIH;

22. KOMIIIEKT IIOCY/IbI AEMOHCTPALIMOHHON C IPUHAJJIEKHOCTIMH;

23. ManoMerp JKUIKOCTHON JICMOHCTPaIHOHHBIHA;

24. MeTp AeMOHCTPalOHIBIH;

25. MEKpOCKOII JIeMOHCTPAIMOHHBIH;

26. Hacoc Baxyymunbrit Komonckoro;

27. CToJHK 110/ILCMIILIHA;

28. Illrarus qeMONCTPaMONHBI (QU3MYCCKUIL;

29. DneKTpoIInTKa;

30. Habop seMorncTpanoniibii 110 MEXanyeCKUM SBIEHUSIM;

31. Habop jieMonCTpanuoNHLI 110 JITHAMUAKE BPANATCILHOI0 JIBMKCHHU,

el A
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Habop JeMOHCTPAIMOHHBIH [0 MEXaHHIeCKUM KOJIeOanusM,;
Habop jieMOICTPaMOBILIA BOIHOBBIX ABJICHHM,

Beniepxo Apxumena;

Mastuuk Makcseiuia;

HaGop ten pasnoro oobeMma;

Habop e paBHO# Macchl;

[TpuGop /1 IeMOHCTpAIH aTMOCHEPHOTO JaBICHHUS;
[Tpu3ma, HaKIONsIONIasICs C OTBECOM;

Prrgar gemoncTpanmonini;

Cocy el coo0IAIONMCCs;

Crakan OTIUBION JICMOHCTPAIMOHIILIN;

Tpybxa I1p1010112;

[ITap ITackais;

Habop neMoncTpanmoniibiit 10 MOJISKYJIIpHOR (PM3HUKE U TCIUIOBBIM ABJICHHM;
HaGop nemoncTpalimoHubIi 10 ra30BbIM 3aKOHaM;

Habop xanmmiinspos;

TpyOxka Jiist ieMoCTpaIiy KOIBEKIIUH B )KHKOCTH,

I {umrHpHI CBUHIIOBBIC CO CTPYIOM;

[Ilap ¢ xonBIIOM;

BLICOKOBOIBTHAIA HCTOYNHEK;

I'eneparop Ban-jic-I'paada;

Jlozumerp;

KamepTomns! Ha pe30HaHCHBIX SIIHKaX;

KomriuzexT npuabopos ¥ LHpHHAUISKHOCTEH JUIS IEMOHCTPAITAI

CBOHCTR NICKTPOMAT U THELIX BOJIE;

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

KomiuiexT nprOopos juist U3ydeHus UPHHIMIIOBR pa/HOLUpUCMa U pajiuollepe/laun;
KomiuiekT 11poB0o,108;

Marugrt Jiyroo0pasuniii;

MaruuT 10JI0COBOM JICMOICTPAIMOIHBIM;

Marmna anexrpodopiasi;

MasTHrK 3ICKTPOCTATUYCCKHH;

Habop 1o n3yucuuio MarugTHOrO O 3eMIIH;

Habop femMoncTpanoHHbIi 10 MarHUTHOMY IIOJIIO KOJIBIEBEIX TOKOB;
Ha6op nemMoncTpalimoEubIA HO IOy IPOBOAHUKAM;

Habop nemoncrpalimoHHbIHA 110 HOCTOSHHOMY TOKY;

HaGop pemoncTpalimonibli 10 2JIEKTPHIECKOMY TOKY B BAKyyME;
Habop eMOHCTpaIONUBIH 110 2JIEKTPOIMHAMHUKE;

HaGop a5 1eMOBCTpallM¥ MarHUTHBIX MOJIEH;

Ha6op miis ieMoucTpaniuy 3IeKTPUIecKuX HOoJei;
Tpancdopmarop y4acOInIi;

[Tanouxa crexisnnas;

Ianouxa s0onuToBAs;

[pubop Jlenna;

Crpenky MarndTHBIC 1A NrraruBax;3

Cynral 27eKTpOCTaTHYCCKUM;

[IITaTHUBEI U30IUPYIOIIHKE;

DnexTpoMaruuT pa3bopHsmIi;

Habop nemoHCcTpanmoHIbIiA 110 TEOMETPHIECKOM OITHKCE,

Habop geMoHCTpaliOHHBIHA 110 BOJIHOBOU OIITHKE;

CrieXTpocKoIr ABY X TPy OHBIH;

HaGop cuexrpansueix TpyOOK ¢ HCTOYHUKOM ITHTAHHS;
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3.2 Mudopmanunonmoe odecuedenne o0yaenus

No
/11

‘Haumernopanue yueOnbIX W3 (anui,
_ WMirrepuer-pecypceos, JIOLOIHTCILIION JINTCPATY PBI

OcHoBHBIC HCTOUITHKM

1.

W2

Kacpsauos B.A. McrojmdccKkue peKOMEHIallie 110 HCII0IH30BAHHIO YI4eOHIHKOB

B.A Kacpsosa «®uzuka. 10 ki, «®@usuka. 11 kr.» upn u3ydeHun Gu3nku Ha 6a30BoM
U podrbHOM yposHe. — M., 2022.

Jlabkosckuit B.b. 220 3amaq o ¢usuke ¢ pemeHnsMu: Kaura uis yyammuxest 10—11 k.
001e006pazoBaTeIbHBIX YupexacHuit. — M., 2022,

DeeparpIbil KOMIIOHCHT FOCYIAPCTBEHIOTO cramyiapra obmero odpazoBanms /
Mumucreperso obpazosanus PO, — M., 2023, Jimarpucsa B.®. 3aiaqyn no ¢usuke: yued.
ocobue. — M., 20019.

Jvurpuesa B.®. ®Ouzuka: yuebnuk. — M., 2023.

Kacwsios B.A. ®usuxa. 10 xi.: YueGuuk uis 00meo0pa3oBaTebHBIX yIeOHBIX
3aBejeHui. — M., 2022.

Kacesimon B.A. @uzuxa. 11 xi1.: YueOmuk st 06mmeodpazoBaTebHbIX YUeOHBIX
3apejienui. — M., 2023,

JlOlIOJlIIH'l‘CJlL[lI)IC HCTOYHHUKI

1.
2.
3.

I'cyrenmrrcein J1LD., Jluk [0.M. ®uzuka. Yacouuk )y 10 k1. — M., 2023.

I'emrennrreidn JI.D. Jlux 10U, Ouzuka. Yyeouuk st 11 ko — M., 2022,

I'pomos C.B. ®uzuka: Mexanuka. Teopust 0THOCHTCILHOCTH. DJICKTPOIUHAMUAKA:
Yaebnuk jpist 10 k1. 001meodpazoBaTenbHLIX YapexacHui. — M., 2023.

I'pomor C.B. ®uzuxa: Ontuka. Teruiosie spienusi. CTPOCHHE U CBOHCTBA BEIIECTBA:
Yuebnuk juist 11 k51 0011e00pa3oBaTeIEHEIX YIPEHKICHUH,

CD-DVD nucku ¢ 251eKTpOHHBIMY YPOKaMu 1 Tectamu. 1To Temam: DIekTpuieckue 1mois,
MarHUTHBIC OIS, DJICKTPUYCCKUN TOK, TOJYUYCHHE U 1Icpe/ada dICKTPOIHEPraH, paboTa 1
MOIIHOCT, DHCPIHSI, IPABUTAIINS, 3aKOH COXPANCHISI DHCPI'HH, JIBKIKCHUAC U
B3AMMOJICHCTBHC ‘TCll, JIBVIKCHIE CHIIBI, CBET, ONITHYCCKUE SBICHUS, KOJIICOAHUS U BOJTHEI

Hurepuer-pecypent

1.

2.

http://www.edu.ru/modules.php?page_id=6&name=Web_Links&l op=viewlinkinfo&lid=
51015 — «Poccuiickoe obpazosanuey — OenepalbHbli HOPTAI
http://www.edu.ru/abitur/act.11/index.php — «Poccuiickoe obpazoBanne» — Qejrepanbubnit
uoprair. Cpejuice 1podeccuonHabHoe 00pa3oBanue

http://festival. [ september.ru/articles/503353/ - Uzjarcimnerso «1 cenrsiopsi», Gectupans
1C)[@ArorndaeCKuX Wich « OTKPLITHIA yPOK»

http://www.proshkolu.ru/ - Prolllxony.Py — umrrepuer-uopras

http://pedsovet.org/— llejicoser.org — Beepoccriickuit virrepHer-11C/ICOBET

3.3. Hcnosib3yemble 00pa3oBaTCabHbIC TEXHOJIOTHH

B yuebuom nporiecce o qucrumae OYJ[.10. Guzuka ucnoib3yioTes akTHBHLIE MCTO B

06y‘10HH5I B COUCTAanNU € TPAJIMITMOHHBIMHA BUJIaMU y‘ICGHOﬁ p’d6OTI>Il

® YPOK — CCMHUIIAP;

® YPOK — DKCKYPCHUS;

® UNTEI'PUPOBAHHLIA YPOK;

¢ 11poOJIeMHO-33JIa49HbIH HOJIXOJT;

o pazimunbic GopMbl PaboTE! (I'PYIIIOBEIC, IIAPHBIC, WIJMBUIY AIBHEIC, (PPOHTAILHBIE);

® WHTCPAKTHBHLIC MCTOjBI  oO0yucnusi  (pClpOJIyKTUBHBIA, YacTUYHO-IIOMCKOBBIMH,

TBOPYCCKHU);

C ICHBLIO JIOCTHIXKCHUS 3alUlaivMpoBallibIX PC3YIILTATOB 06y‘ICIII/IS{ u (i)OpMPIpOB&III/ISI

COOTBCICTBYIONMX OOINMMX ¥ LPOQPCCCHOHANBHBIX KOMIICTCHIMH 110 cuenmansaocta 34.02.01
Cecrpurickoe 1¢i10, obecucuusaromux peamzaruio rpedosannit PI'OC CIIO u paboromareci.
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4. KOHTPOJIbL U OIIEHKA PE3YJIBTATOB OCBOEHUS
YYEBHOM U CIAIIJIA I

KOIITpOHL U OIICHKA PE3yIbTaToB PacKpLIBAIOTCsA 4YCpPE3 JCHMIITIMHApUBIC Pe3yibTaThl,
YCBOCHHBIC 3HAHMS H HpKOGpGTGHHLIC CryJicuTaMy yMenus, HallpaBJICHHbBIC Ha (l)OpMPIpOBaHI/IC
o0IMX 1 HpOCbCCCI/IOIIaJH)HLIX KOMIIETCHIIHH.

Ko n HauMeHoBanue Paznei/Tema Twir oneHoYnbIX
opMupYEMBIX KOMIICTCHIIMI MCPOUPUS THI
OK 01. Boibupars crocoObl Paznen 2. Temnr 2.1.,2.2., 2.3.
peneHus 3a1ad Pasnen 3. Temnr 3.1., 3.2., 3.3.
npodeccuoHanbIon Paznen 4. Tems1 4.1.,4.2.,4.3.
JICATEIBHOCTH JIPUMCHUTECIILIO Pazyienn 5. Temnr 5.1.,5.2., 5.3.
K pa3jMylbIM KOUTEKCTaM Pa3icn 6. Tema 6.1.

Pasyicn 7. Temnr 7.1, 7.2, 7.3.
Pazjcn 8. Tema 8.1

OK 02. HcuonnzoBath Pazjien 2. Temrr 2.1.,2.2., 2.3.
coBpeMerbic cpecrna noucka, | Pasyen 3. Temnt 3.1, 3.2.,3.3.
apaIn3a ¥ UHICpIpCraium Pazjien 4. Tempr 4.1., 4.2.. 4.3.
uH(popManKy, 1 Pazyien 5. Temn1 5.1., 5.2., 5.3.
ui(opMaIMOHIBIC TCXHOIOI N Pasnen 6. Tema 6.1.
JUIS BBITTOJTHEHMS 38124 Pasjcen 7. Temn1 7.1, 7.2, 7.3.
1podeccruonaabHoR Pasjien 8. Tema 8.1 .
; - YCTHRIR O1IPOC;
JICSTCIBLHOCTH o "
OUTANBILIA 01IPOC;
OK 03. [Tnanuposath Pasnen 1. Tema 1.1, P ’ poc;
. Habonenue
M peaji30BbIBATH COOCTBEHHOE Pasnen 3. Temnr 3.1., 3.2, 3.3.
3a BRILIOJIHCHUCM
npodeccHoHaILHOoE U Paspen 4. Teme1 4.1.,4.2., 4.3.
1a60paToOPHBIX PaboT;
JIMYHOCTHOE pa3sBUTHE, Pasnen 8. Tema 8.1
ITPAKTAYCCKHC
IPEIIIPUHIMATCIIBCKYIO
paboTsi(penicuuc
JICSITEIBIOCTD
, . KauCCTBCHIIBIX
B 1podeccronaLIoi chepe,
M pacuCTHRIX 3a/1a4);
HCIIONB30BATE AU 110
TCCTUPOBAIIHUC;

1IPaBOBOH U (PHHAHCOBOM .
peIICHC KCHC-3a/1ad;

rPaMOTHOCTH
HaOJIOACHUC U
B Pa3IMYHBIX XKU3HEHIBIX
OllCHKAa HOJrOTOBKH
CUTYaIMIX Ielno oit A
= BOM MI'DBI;
OK 04. DpdexTnnno Pazjcn 2. Temnr 2.1.,2.2., 2.3. a ) DbL .
: BBLIITOJIICHHE 3aaliii
B3aMMOJICHCTBOBATE U paboTaTh Paspnen 3. Temnr 3.1., 3.2., 3.3. 9
HPOMCIKY TOTHOH
B KOJUIEKTHUBE M KOMalie Paznen 4. Temn1 4.1.,4.2.,4.3
arrecranyu

Paszmen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6 Tema 6.1. ‘
Paszmen 7. Temer 7.1, 7.2, 7.3
OK 05. OcymiecTBiIdTh yCTHYIO Paznen 1.

UITUCHEMEHHYIO KOMMY HUKAITHIO Pasjien 2. Temwr 2.1.,2.2., 2.3.

11a I'OCY IAPCTBEIIIOM SA3hIKCE Pazyen 3. Temnr 3.1.,3.2., 3.3.

Poccumiickoii Dejicpaliuu ¢ Pasjicn 4. Temn1 4.1.,4.2.,4.3

yUCTOM OCOOCHIIOCTCH Pazjicir 5. Temnr 5.1., 5.2., 5.3.

COITHAJILHOTO Pasjien 6. Tema 6.1.

4 KyJBTYPHOTO KOITCKCTA Pazjen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8. Tema 8.1

OK 07. ConteiicTBOBATE Paznen 2. Temsr 2.1., 2.2., 2.3.

COXPaHEHUIO OKpy Kaloneu Paznen 3. Temrr 3.1.,3.2.,3.3.

CpeJibl, PecypcocOepeKeHMIO, Paznen 4. Temn1 4.1.,4.2.,4.3
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IPUMEHATH 3HaHUS 00 Paspmen 5. Temrr 5.1.,5.2., 5.3.
U3MEHEeHNN Kimmarta, npunnunel | Paznen 7. Temmr 7.1, 7.2
OepexKIIMBOIO HPOU3BOJICTBA, Pasyen 8. Tema 8.1

s exTUBIO JCHCTBOBATE B
YPC3BBIYARIBIX CUTYAISX

11K 3.2,5.2 Pazjen 2. Temnr 2.1., 2.2., 2.3.

Orenka MHIMBUIY ATHHBIX 00pa30BaATEILHEIX JOCTIKEHUH 10 pe3yIbTaTaM TEKYIIEro
KOHTPOJISI IIPOU3BOIUTCS B COOTBETCTBHH C YHUBEPCAIBHOMN miKao (tabimua).

IIpouenTt KadgecrBennas onenka HHIMBH/IY AJIBHBIX

Pe3YJIBTATHBHOCTH o0pa3oBaTeIbHBIX JOCTHKCHIH

(MpaBHJIBLHBIX 0amn .

BepOATLHBIA anasIor

OTBCTOB) (ormeTKa)

91+100 5 OTJIMYHO

66 + 90 4 XOPOIIO

51+65 3 YJIOBICTBOPUTEIILHO

meree 50 2 HC YJIOBICTBOPUTEILHO
Penemsenrrnr:

d.U1.0., nomwxnocrts

& .UM.0., noimxkHOCTD




JACT U3MEHEHMI X JONOJHEHUA, BHECEHHBIX B PABOYYIO
[IPOTPAMMY YYEBHOMN AMCHUILIAHBI (MO JIST)

Jlomoaenmst 1 M3MCHCHMS B Pa004y 0 HporpaMmy y4cOuoii uciiubl (Mo/Tyis)

(Haumenoganue paboyetl NPO2PAMMbL Y4eOHOU OUCYUNIUNbL UL MOOYIISL)
10 cueIuaILHoCTH (Hpodeccun)

(Haumenosanue cneyuaneHocmu (npogeccuu)
na ___yucOubId roj

B pabouyro nporpaMmy y4cOHOH TUCIMIUIMEBL (MGJUyJIg) BUECCHEI CIIE/YI0IIHE
M3MCHEHUS: '

JlononHenus 1 u3Mencnus paceMorpensl na 3aceranuy K

(naumenoganue I1[K)
IIpoToxon Ne OT « » 20 r.
Ipencenarens [TIK / _/
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