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Mporpamma y4ebHon gucunnnuHel dPrnsmka paspabortaHa B COOTBETCTBMM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBaTenbHOro craHgapta (manee — ®r0OC)
cpenHero obuiero obpasoBaHusl, yTBEPXKAEHHOIO npukasom MuHuctepctea obpasoBaHns u
Haykn P® ot 17 maa 2012r. Ne 413 (C mameHeHnamu u gononHeHuamu); lNopsgkom
opraHusauum U OcyllecTBrneHnss obpasoBaTerbHOW OeATEeNbHOCTU MO OCHOBHbIM
obuweobpasoBaTtenbHbIM NporpaMMam - obpasoBaTesfibHbIM - NporpaMmmMamMm  HavarnbHOro
obuero, ocCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHnss Poccun  0128.08.2020r. Ne442, depepanbHo obpasoBaTenbHON
nporpamMmmbl cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOM Npuka3oM MuHNPOCBSLLEHMS
0123.11.2022rr Ne1014, MNMucbmom MuHnpocselleHus Poccum ot 01.03.2023 Ne 05-592 «O
HanpaBneHun pekomeHaauun» (BMecte ¢ «PekomeHgauusmMym no peanusauum cpepHero
obuwiero obpasoBaHus B npedenax OCBOeHMsi obpasoBaTenbHOW MNporpaMmbl CPeAHEro
npodeccunoHanbHoro obpasosanHusy), roOC cpeaHero npodeccrmoHanbHOro obpasoBaHus,
(nanee — CI1O) no cneunansHocTn: 19.02.11 TexHonorns nNPoOAYKTOB MUTaHUA W©3
PacTUTENbHOIO Cblpbsi, MPUMEPHOM paboyen nporpammon no obuweobpasoBaTeribHOM
ancuunnuHe  «®dusmka» ana  npodeccuoHanbHblX  0bpasoBaTefibHbIX  OpraHu3auun,
paspabotaHHon OIBOY AMNO WPIIO, 2022r ytBepxaeHHOM Ha 3acepjaHum CoseTa Mo
OLIEHKE COAEpPXXaHUSA M KayecTBa MpMMEPHbIX pabounx nporpamm obuieobpaszoBaTenbHOro
M coumanbHO-rYMaHUTapHOro UWMKINOB cpedHero npodeccuoHansHoro obpasoBaHus,
MpoTtokon Ne 14 ot 30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckun rocygapCTBEHHbIN KOSNeoK»

PaspaboTtyuk:
Hosrun AHHa OmutpuesHa, npenogasatene [BIMOY «KypraHckun rocyaapCTBEHHbIN
KONnemK»

PekomeHaoBaHa K UCMONb30BaHUIO: CornacoBaHa:
[NpoTokon 3acegaHns LMKIIOBOM KOMUCCUN N. O. 3amecTtutensa gupektopa no y4ebHomn
obLeobpasoBaTenibHbIX ANCUUMINH paboTe Y3yH E.C.

Ne 10 oT «27» masa 2025 .

MpencenaTenb LWMKIOBOW KOMUCCUM
Hosrun A. [.

©foszuti AHHa [mumpuesHa, 6I10Y KI'K
©KypeaH, 2025
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEGHOWU
ANCLUNJTTUHDI

1.1. MecTO AUCLUNINUHBbI B CTPYKTYpe OCHOBHOMW OOpa3oBaTesibHOW NporpaMmmbil.

YyebHas ancumnnmnHa «dusnka» ABNAeTCH obs3aTenbHoOM 4yacTblo
o6weobpasoBaTenbHOro LMKa OCHOBHOM 0bpasoBaTenbHOM NporpaMmmMbl B COOTBETCTBUM C
®roC CrO no cneumanbHocTn: 19.02.11 TexHonorns MNPOOYKTOB MUTaHUA U3
PacTUTENBHOrO Chipbs

1.2. Ulennu nnaHupyemMblie pe3ynibTaTbl OCBO€HUA ANCLUUNTIUHDI.

1.2.1 Uenu gucumnnutsbl

CopepxxaHune nporpammbl 06LLeobpasoBaTenbHON ANCUNNNNHBI PU3MKa HanpaBneHo
Ha OOCTWXeHWe cregylwmx uenen: gopmupoBaHve y oby4valomxcs yBEpPEeHHOCTU B
LEeHHOCT obpa3oBaHus, 3HAYMMOCTU  (PU3BNYECKMX 3HaHMKW AN COBPEMEHHOro
KBannMuuMpoBaHHOro crneuynanucta npu  OCYLECTBEHUN ero npogeccnoHasrbHoON
AeATenbHOCTN;  OBnageHwe  crneundunyeckom - cuctemMon  PU3MYECKUX  MOHATURN,
TEPMUHOMOMMEN N CUMBOJSIMKOW; OCBOEHME OCHOBHbIX (PU3NYECKUX TEOPUN, 3aKOHOB,
3aKOHOMEPHOCTEN; OBflafleHMe OCHOBHbIMM MEeTo4aMW Hay4yHOro MO3HaHUA npupoabl,
ncnonb3dyembiMn B ousnke (HabnwogeHue, onucaHne, U3MepeHue, BbIABUXEHUE rMnoTes,
npoBeOeHMe  3KCMEPUMMEHTA);  OBMadeHne  yMeHusiMm  obpabaTtbiBaTb  [aHHble
3KCNnepuMeHTa, OBBbACHATL MOMNYyYeHHble pe3ynbTaThbl, YCTaHaBNMBaTb 3aBUCUMOCTU MexXay
dusn4eckMMn BenuuMHamn B HabnwogaemoMm SBreHuu, Aenatb BbIBOAbl; hopMmnpoBaHue
yMeHUs pewaTtb (u3nyeckne 3agadM  pasHblX  YPOBHEW  CINOXHOCTW, pasBuUTue
no3HaBaTeslbHbIX MHTEPECOB, MHTEMMEKTYarbHbIX 1 TBOPYECKMX CMNOCOBHOCTEN B npoLecce
npuobpeTeHnss 3HaHWN C WUCMONb30BaHMEM pPasfUYHbIX WCTOYHUKOB WH(opMaumm wu
COBPEMEHHbIX MHPOPMALMOHHBLIX TEXHOMOIMMIA; yMeHnn oopmynmnpoBaTtb 1 0O60CHOBbLIBATb
COBCTBEHHYIO MNO3ULMIO MO OTHOLWEHUIO K U3nYeckon uHdopmauuu, nonyvyaemon u3
pasHbIX MICTOYHMKOB; BOCMUTaHME YyBCTBA FOPAOCTUN 3a POCCUICKYIO (DU3NYECKYHO HAYKY.

OcBoeHue kypca O[] «®Pusuka» npegnonaraeT pelweHve cregylwmx 3agad:
npuobpeTteHne 3HaHUM O PyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX, NeXalumx B OCHOBE
COBpPEMEHHOMN (PU3NYECKON KapTUHbI MUpPa, NPUHLMUMNOB OENCTBUS TEXHUYECKUX YCTPOUCTB U
NPOM3BOACTBEHHbLIX MPOLIECCOB, O Hambornee BaXHbIX OTKPbITUSX B 00Mactn U3NKW,
OKasaBLIMX onpefensioliee BNUSHME Ha pasBUTUE TEXHWKA U TEXHONOrMu; NOHUMaHue
PM3MYECKON CYLLHOCTU SBIIEHUW, MPOSABMNAWNXCA B pamMKax MNpon3BOACTBEHHOM
AEeATENbHOCTU; OCBOEHME CMOCODOOB MCMONb30BaHUA (PUBNYECKMX 3HAHUK AN peLleHus
NPaKkTUYEeCKnX U  NpoeccMoHanbHbIX 3agay, OObsCHEHVUs 9BNeHMrA  Npupoapl,
NPOU3BOACTBEHHbBIX U TEXHOMOMMYECKMX MPOLIECCOB, MPUHLMMIOB OEUCTBUSA TEXHUYECKUX
npnbopoB M ycTponcTts, obecnevyeHms 6Ge3onacHOCTM MPOM3BOACTBA U OXpaHbl NPUPOAbLI;
dopMupoBaHue ymeHuin peliatb y4ebHo-npakTnyeckme 3agadn usndeckoro cogepxaHms
C Y4ETOM npodeccMoHanbHOM HanpaBnNeHHOCTUN; NPUoOOpeTeHMe onbiTa MNO3HaHUA U
CaMOMO3HaHWs; YMEHUMA CTaBUTb 3ajaynm UM pewatb npobnembl C  Yy4€TOM
npodgeccnoHanbHOM HanpasfieHHOCTHN; (POpPMUPOBaHME YMEHUN UCKaTb, aHanNn3npoBsaTb U
obpabaTtbiBaTb Jom3n4eckyto nHpopmauyuio C YY4ETOM npodgeccmnoHarnbHomn
HanpaBfeHHOCTW; NOAroToBKa OOy4yaloWwMXCcAa K YCNEeWwHOMY OCBOEHUIO OUCUMMAMANH U
Moaynen npodyeccuoHanbHOro uUukna: QopMMPOBaHNE Y HUX YMEHUW W  OnbiTa
AEATENbHOCTU, XapakTepHblX Ana  npodeccun [/  OOMKHOCTEW  CRyXawmx  unm
cneumanbHOCTEN, NofnydyaembiXx B NpodeccroHanbHbIX 0bpasoBaTenbHbIX OpraHu3aumsx;
noarotoBka K  dopmMupoBaHMio  obwmx  KomneTeHumn  Bygyuiero  cneyuwanucra:
camoobpasoBaHusl, KOMMYHUKaLUMW, COTPYAHUYECTBA, NPUHATUS PELLEHN B CTaHAAPTHOM U
HecTaHOapTHOW CUTyauusix, NPOEKTUPOBAHUSA, nNpoBeaeHUs (OU3NYECKUX U3MEPEHUN,



achbcpekTnBHOro M 6e30nacHOro MCNOMNb30BaHUA PasfnUYHbIX TEXHUYECKUX YCTPOWNCTB,
cobniogeHna npaBun  OXpaHbl Tpyda npu pabote c dusnyecknmm npubopamm
obopygoBaHuemM.

OcobeHHOCTb hOPMUPOBAHNSA COBOKYNHOCTU 3a4ay U3yYeHUs OU3nK1 Ansg CUCTeMbI
cpeaHero npodeccuoHanbHOro obpasoBaHMsa 3aknoyaeTcs B He06XoaMMOCTN peanusaumm
npodeccnoHanbHOM HanpaBNeHHOCTU pellaeMbiX 3agad, yvyéta ocobeHHocTen cdepbl
AesaTenbHOCTM ByayLmnX cneumanmncToB.

B pesynbTaTte 0OCBOEHUS OUMCUMNAWHBI OByYaloWmMica [OMKEeH 3HaTb: CMbICH
NOHATUN: pn3nyeckoe siBreHue, runoTesa, 3aKkoH, Teopus, BELLEeCTBO, B3auMOAEWNCTBUE,
3NeKTpoOMarHUTHOE nore, BorHa, (POTOH, aTOM, aTOMHOE S4p0, UOHU3UPYIOLLNE U3NYYEHUS;
CMbICNT (PM3NYECKMX BESIMYMH: CKOPOCTb, YCKOpEHMe, macca, cuna, umnynbc, paborta,
MexaHuyeckas 9SHeprusi, BHYTPEHHAA JHeprus, abconTHas TemnepaTtypa, CpeaHss
KNMHeTU4eckas 9Heprma 4acTul BewecTBa, KONMWMYECTBO TenmnoTbl, 3reMeHTapHbIN
SNEKTPUYECKUIN 3aps; CMbICI (PU3NYECKMX 3aKOHOB KITACCUYECKON MEXaHWKN, BCEMUPHOTO
TArOTEHUS, COXPAHEHUA SHEpPrnn, UMMynbca M 3NEKTPUYECKoro 3apsga, TepMOOUHAMUKN,
3NEKTPOMarHUTHON MHAYKUMK, hoToadhdekTa; BKIA4 POCCUNCKUX U 3apybeXXHbIX YYEHbIX,
OKasaBLUMX HanbonbLuee BNUSHUE Ha pa3BuTre (PU3KKK;

B pesynbTate OCBOEHMA OUCUMMNAMHBI ODy4aloWMACA O0SMDKEH YMeTb: NPOBOAUTb
HabnoaeHns, NNaHNPOBaTb U BbIMOMHATL 3KCNEPUMEHTDI, BblABUraTb rMNOTE3bl N CTPOUTL
MoZenn, NPUMEHATb NOJSTyYeHHble 3HaHWA No pusmke Ana obbAcCHEeHMS pasHOOBpasHbIX
PU3MYECKUX SBIIEHUA U CBOWCTB BELLECTB; MPaAKTUYECKNM UCMNONb30BaTh uandeckue
3HaHUA; OUEHMBaATb [LOCTOBEPHOCTb €CTECTBEHHOHAy4yHOW WHGOPMaunn; WUCMOoSb30BaTb
npuobpeTeHHble 3HaHUS U YMEHUs Ons pelleHuUs NpakTUYeckux 3agad MnoBCegHEBHOW
YKU3HW, obecneyvyeHus ©es3onacHocTu cobcTBEHHOM YKU3HW, paunoHanbHOro
NPUPOLONONb30BaHNS U OXpaHbl OKpyXalwen cpebl; onucbiBatb U OOBACHATH
dm3ndeckme SBMEHUS M CBOMCTBA TeSl: CBOMCTBA rasoB, XWOKOCTEW W TBepAablX Ten;
ANEeKTPOMAarHUTHYK WHAYKUUIO, pacnpoCTpaHeHMe 3MeKTPOMarHUTHbIX BOJSH; BOJSIHOBbIE
CBOWCTBA CBeTa; W3ryyeHwe U MOornoweHne cBeTa aTtoMoM; OTO3(deKT; oTnuyaTb
rMnoTesbl OT HayYHbIX Teopuin; AenaTb BbIBOAblI HA OCHOBE 3KCNEPUMEHTasbHbIX AAHHbIX;
NPpYBOAWTL MpPUMeEpPbl, MOKa3biBalOWMe, 4YTO: HabnOeHUa u 3KCNEePUMEHT SBMAKOTCS
OCHOBOW AN BbIOBWXKEHUS TUNOTE3 M TEOPWUW, MO3BOMSAT MNPOBEPUTL WUCTUHHOCTb
TeopeTUYeCcKNX BbIBOAOB; huandeckas Teopms JaeT BO3MOXHOCTb OOBACHATL U3BECTHbIE
ABMEHUS MpUpOabl M HaydHble pakTbl, MpeAackasbiBaTb €lle HEeU3BECTHble SIBMEHUS;
NPYBOAUTbL MPUMEPbI NPAKTUYECKOro WCMNONb30BaHUA (PU3NYECKMX 3HAHWUWA: 3aKOHOB
MEXaHUKN, TepMOAUHAMUKA W 3NEKTPOAMHAMMUKM B SHEpPreTuKe; pasfiMyHbiX BUOOB
9NEKTPOMArHUTHbIX WU3NydYeHW Ons pasBUTUS pagvo M TeNeKOMMYHUKaLMWA, KBaHTOBOW
du13MKM B CO34aHUN SOEPHON SHEPreTUKW, Jlia3epoB; BOCMNPUHMMATb M Ha OCHOBE
NONTYYEHHbIX 3HaHWA CaMOCTOATENbHO OUeHMBaTb WHAOPMaUUIo, CcoaepXallylocs B
coobweHunax CMW, NHTepHeTe, Hay4yHO-MOMYNSPHbLIX CTaTbsAX. MPUMEHSATb MOMyYEHHbIEe
3HaHUA ONg pelleHus Puandeckux 3agad; onpeensaTb xapaktep usandeckoro npouecca
no rpadguky, Tabnuue, dopmyne; u3MepaTb pag PU3MYECKUX BeENUYMH, NpeacrtaBndas
pesynbTaTbl U3MEPEHUN C y4eTOM NX NOrPELLUHOCTEN.



1.2.2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUA oOLeobpa3oBaTenbHON aucumnnmHbl B cootBeTtcTBUMU ¢ ®IFOC CMO u Ha

ocHoBe ®I'OC COO

Ocoboe 3HauyeHue gucumnnmHa nveeT npu opmMmpoBaHumn n passmutum OK

HanmeHoBaHue u ko

Mnanwm pyemMblie pe3ynbTaTbl

KomMneTeHUuu O6wwme OucunnnuHapHble

OK 01. BbibupaTb | B yactu TpygoBOro BOCNUTAHUS: - cchopmupoBaTb NpedcTaBneHns O Ponu U Mmecte pUsnkm
cnocobbl peLleHns | - FOTOBHOCTb K TPyAy, OCO3HAHME LIEHHOCTM MacTepcCTBa, | U aCTPOHOMMU B COBPEMEHHOMN HAy4YHOW KapTUHE Mupa, O
3agav Tpygonobue; cuctemoobpasyowen ponu  U3MKM B pasBUTUM
npodeccnoHanbHom - TOTOBHOCTb K aKTUBHOW AOEATENIbHOCTU TEXHOSIOTMYECKOM W | ECTECTBEHHbLIX  HAyK, TEXHWKM UM COBPEMEHHbIX
AeATeNbHOCTH coumanbHOM HanpaBrieHHOCTM, CMOCOOHOCTb MHULMMPOBATHL, | TEXHOMOMUA, O BKNage POCCUMCKUX W 3apyOexHbIX
NPUMEHNUTENBHO K | nnaHupoBatb UM CaAMOCTOATENbHO  BbIMOMHATL  TaKYyH | yY4EHbIX-(PM3NKOB B  pa3BUTUE  HayKW;  MOHUMaHWEe
pa3nMyHbIM KOHTEKCTaM | AesATEeNbHOCTb; dusnyeckon CYLLLHOCTHU Habnogaemblx  sIBNEHWU

- WHTEpPeC K pasnuyHbiM cdepaMm NpodecCnoHaNbHOM | MUKPOMUPA, MaKpoMupa U Meramvpa; NoHMMaHuWe ponu

AEeATENbHOCTH, aCTPOHOMMU B MPAKTUYECKOW AEATENbHOCTM YeroBeka U

OBnageHue yHuBepcasnbHbIMU Y4ebHbIMM MO3HaBaTENbHbIMU
NENCTBUAMM:

a) 6as3oBble Nornveckne AencTeus:

- CaMOCTOATENbHO (OPMYNMpoBaTh U

npobnemy, paccMatpmBaTtb €€ BCECTOPOHHE;
- YyCTaHaBNUBATb CYLLECTBEHHbIA NPU3HaK UM OCHOBaHUSA NS
CpaBHEHMs, Kraccudukauum n oboodeHns;

- onpedenaTb Lenn OedATenbHOCTW, 3aaaBaTh NapamMeTpbl U
KpUTEPUN NX OOCTUKEHUS;

- BbIFIBMATb  3aKOHOMEPHOCTU U
paccmaTpuBaeMbIX SIBIIEHUSIX;
-  BHOCUTb KOPPEKTMBbI B
COOTBETCTBME  pe3ynbTaToB
nocneacTBUN AeATenbHOCTY;

- pa3BMBaTb KpeaTUBHOE MbILLNIEHME NPU PELLUEHNM XKN3HEHHbIX
npobrem

6) 6a3oBble nccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBblkamu  y4ebHO-MccnegoBaTenbCKOW U
NPOEKTHOM AEATENBHOCTN, HABbIKaMX pa3peLleHnsa npodnem;

- BbISBNATb NPUYNHHO-CNEOCTBEHHbIE CBA3N "
aKkTyanuaupoBaTb 3agady, BblABUraTb rmnoTesy ee pelueHus,
HaxoauTb aprymMeHTbl Onsa  [JokasaTenbcTBa CBOMX
YTBEPXOAEHUN, 3a4aBaTb NapameTpbl U KPUTEPUN PELLEHUS;

- aHanuaupoBaTb MOMlyYEHHble B XO4€ peLleHUs 3agauu
pesynbTaTbl, KPUTUYECKM OLEHMBATb WX [OOCTOBEPHOCTb,

aKTyanmamnpoBaTb

npoTMBOpeuYnss B

OeATernbHOCTb, OLleHuUBaTb
uenam, oLueHunBaTb pPUCKn

JarnbHenwem  HayyYHO-TEXHUYECKOM  pas3BUTUW,  POonu
u13MKKM B hOpMMPOBaHUN Kpyrosopa U (OyHKLNOHANbLHOM
rPaMOTHOCTM 4eNioBeka MONd peLleHns npakTU4ecKnx
3agav;

- copMMpoBaTb YMEHUsI pellaTb pacdeTHble 3agjayun ¢
SIBHO 3aJaHHOW (U3MYEecCKon MoAenblo, UCMonb3ys
dur3nyeckme 3akoHbl M MPUHUMMbI; HA OCHOBE aHanmsa
ycrioBmst  3agaun  Bbldbvpatb  U3NYECKYHD  MOAenb,
BblAeNATb  PU3MYECKME  BEMUYMHBI U POPMYIbI,
HeobOxoanMble AN ee peLleHus, NPOBOAUTL pacyeTbl U
oueHnBaTb peanbHOCTb NoSTly4EHHOro 3Ha4eHund
HbM3MYEeCKON BENUYUHBI; pellaTb KavyecTBEHHble 3agauu,
BbICTpauBasi JOrMYECKM HEenpoTMBOPEUYMBYIO  LIEMOYKY
pacCcyxgeHun C Onopol Ha U3YYEeHHble  3aKOHHbI,
3aKOHOMEPHOCTU U PU3NYECKNE SBIEHNS;

- BNnageTb OCHOBoOMoONarakvLwmmn U3n4ecKnmm
MOHATUAMM n BENMMYNHAMN, XapakTepusyoLwmmm
dmsmyeckne npouecchbl (CBA3AHHBIMU C MEXaHWYeCKUM
OBWXKEHNEM, B3aMMOAENCTBMEM TeN, MexaHU4eCcKuMu
konebaHmamMm M BOMHaMu;  aTOMHO-MOMEKYNSIPHbIM
CTpOEHMEM BellecTBa, TennoBbLIMM  MNpoLeccamu;
9NEKTPUYECKMM N MarHUTHbIM MONSAMW, SNEKTPUYECKUM
TOKOM, 9NeKTPOMarHUTHbIMK KonebaHusamMu 1 BOMHaMU;
OMTUYECKUMM  SIBMEHUSIMKW; KBAHTOBbIMU  SABIIEHUSIMWU,
CTPOEHMEM aTOMa M aTOMHOIo si4pa, Pagn0aKTUBHOCTLIO);




NPOrHO3npoBaTb U3MEHEHUE B HOBbIX YCIOBUSIX;
- YMETb MEepeHOCUTb 3HaHUA B MO3HABATENIbHYD WU
NpaKTUYecKyto 06nacTy XN3HeO4eaTenbHOCTY;

- YMeTb WHTErpypoBaTtb 3HaHWSA M3 pasHbIX MNpeaMEeTHbIX
obnacren;

- BblABUratb HOBble uUOewn,
noaxonbl N peLleHuns:;

- CMOCOOHOCTb WX WCMNOMb30BaHUA B MO3HaBaTENbHON U
coumManbHOW npakTuke

npegnarate OpuUrnHalibHble

BflageHne  OocHoBoMonarawwmmMm  acTPOHOMUYECKUMN
NOHATUSIMK, MO3BONSOLMMN XapaKTepmu3oBaTb MPOLIECCHI,
npoucxogsiume Ha 3Be3gax, B 3BE3AHbIX CUCTEMax, B
MeXranakTM4yeckon cpede; [OBWXeHMe HebecHbIX Ten,
3Bonounio 3Be3 1 BecenenHow;

- BrageTb 3aKOHOMEPHOCTSMMW, 3aKOHaMU W TeopusiMu
(3akoH BcemupHoro TaroteHus, |, Il v 11l 3akoHbl Hel0TOHA,
3aKOH COXPaHEeHUs1 MEXaHMYEeCKOW SHEpruM, 3akoH
COXpaHeHus umnynbca, MpPUHUMIN Cyneprnosvumm Ccun,
NPUHUUN  PaBHOMPABHOCTU  MHEpUMamnbHbIX  CUCTEM
OTCYETa; MONEKYNAPHO-KUHETUYECKYID TEOPUID CTPOEHUS
BellecTBa, rasoBble 3aKOHHbl, nepBbIN 3aKOH
TEPMOOVUHAMMKKM; 3aKOH COXpPAHEHUS  ANIEKTPUYECKOro
3apsga, 3akoH KynoHa, 3akoH Oma gns ydyactka uenw,
3akoH Oma ans nofHOW 3SnNeKTPUYecKOM Lenu, 3akoH
Ibkoyns - JleHua, 3aKOH 9NEKTPOMarHWTHOM WHOYKLUUMW,
3aKOH COXpaHEHUs1 3HEeprum, 3akoH MPSIMOSIMHENHOro
pacnpocTpaHeHus1 cBeTa, 3aKOH OTPaXXEHUs CBeTa, 3aKOH
NpenioMneHns CBeTa; 3aKOH COXPaHEHUS SHEpPruu, 3aKOH
COXpaHeHus nMnynbca, 3aKoH COXpaHeHns
3MEKTPUYECKOro 3apsida, 3aKOH COXPaHEeHUsi MacCOBOro
yucna, noctynatel bBopa, 3akoH  pagnoakTUBHOIO
pacnaga); yBEpeHHOe WCMNoNb30BaHWE  3aKOHOB W
3aKOHOMEPHOCTEN NpX aHanua3e U3nYecknx ABNEeHWn u
npoueccos

OK 02. Wcnonb3oBaTb

B obnacTtu ueHHocTH Hay4YHOro no3HaHuA:

- YMeTb Y4YUTbiBaTb TrpaHuLbl NPUMEHEHNA W3YYEHHbIX

COBpPEMEHHbIE CpeacTBa | - CPOPMMPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOLLEIO | (OU3NYECKUX mogenen: MaTepuanbHas TOYKa,
noucka, aHanusa U1 | COBPEMEHHOMY YPOBHIO Pa3BUTUA HaykMm M OOLIECTBEHHOWM | MHepuuanbHaa cucTemMa oOTcyeTa, wugeanbHbI  ras;
WHTEepnpeTauum NPaKTUKK, OCHOBaHHOIO Ha awnanore KynbTyp, | MOOENM CTPOEHMS [a30B, XWUAOKOCTEN W TBeEpAblX Ten,
MHopMaLmK, n | cnocobeTByOLEro OCO3HaHWIo cBOero MecTa B | TOMEYHbIM 3nekTpu4eckni 3apsa, saepHaa mogens atoma,
WHOPMaLMOHHLIE NONUKYNbTYPHOM MUPE; HYKIOHHas Mogenb aToOMHOro sgpa npu  peLleHun
TEXHONornu AN | - COBEPLUEHCTBOBAHUE A3bIKOBOWM M YMTaTENbCKOW KyMnbTypbl | hnsmnyeckmx 3agay
BbIMOMHEHNS 3ajadv | Kak cpeacTBa B3aMMOAEWCTBMA MeXOy NIoAbMW M NO3HaHWUS | - yMeTb (opMupoBaTb COBCTBEHHYKD MNO3ULUMIO MO
npogeccnoHansHom MUpPa; OTHOLLUEHUIO K pmnsnyeckon nHdopmauumn, nonyvyaemom ms
AeATenbHOCTH - OCO3HaHME LEHHOCTM Hay4YHOW LeATerbHOCTM, FOTOBHOCTb | pasHbIX WMCTOYHWKOB, YMEHUM UCMOofb3oBaTb UMEpPOBLIE
OCYLLEeCTBNATb NPOEKTHYIO n nccnenoBaTeNbCKY | TEXHONOMMN ans nowncka, CTPYKTYpPUPOBaHUS,
AEeATEeNbHOCTb UHANBMAYANBHO U B rpynne; WHTEpnpeTauMm W npeacTtaBneHns yd4ebHoOW M Hay4vHo-
OBnageHue yHuBepcanbHbIMW Yy4eOHbIMM MNO3HABaTEMNbHbIMU | NONYSISAPHON MHopMaLmK; pasButme YMEHUN




DEeNCTBUAMM:

B) pabota ¢ nHdopmaumen:

- BrageTb HaBblkaMWu NOMyYeHUs MHAPOPMaLUN U3 UCTOYHMKOB
pasHbIX TUMOB, CAMOCTOSATENbHO OCYLLECTBMATb  MOWUCK,
aHanua, cuctemaTusaumilo M UHTepnpeTaumo MHdopMauum
pasnnyHbIX BUAOB U (bopM NpeacTaBneHuns;

- co3gaBaTb TEKCTbl B pasnuuHbiXx dopmatax C y4yeTom
Has3Ha4YeHus MHdopMauMM M LeneBon ayautopuu, Bblbupas
onTumanbHy oopMy NpeacTaBneHns u BU3yanusaumm;

- oueHMBaTb AOCTOBEPHOCTb, NIEMMTUMHOCTb MHOpMaUnn, ee
COOTBETCTBME NPABOBbLIM M MOParbHO-3TUYECKMM HOPMaM;

- ncnonb3oBaTb cpeactea NHPOPMaLMOHHbIX n
KOMMYHWUKALUMOHHbIX TEXHOMOrMA B pPEeLUeHUN KOrHUTUBHBIX,
KOMMYHUKaTUBHbIX n OpraHn3aLMOHHbIX 3apad c
cobnogeHnem TpeboBaHun 3ProHOMUKM, TEXHUKN
0©e30nacHOCTK, TUTMEHbI, pecypcocbepexeHunsi, NPaBoOBbIX U
3TUYECKNX HOPM, HOPM MHPOPMALMOHHOM 6Ge30MacHOCTY;

- BNageTb HaBblkaMW pacno3HaBaHWS 1 3alUmTbl HpopMaLmK,
MHOPMaLIMOHHOM ©6€30MacHOCTU JIMYHOCTH

KPUTUYECKOro aHanumsa I'IOJ'Iy‘-IaeMOI7I I/IH(*)OpMaLl,I/IVI

OK 03. lMNnaHupoBaTtb 1
peann3oBbiBaTb
cobcTBEHHOE
npodeccmnoHanbHoe ¥
NIMYHOCTHOE  pasBUTHE,
npeanpuHUMaTENbCKYHO
AEeATenbHOCTb B
npodoeccmnoHarnbHom
chepe, umcnonb3oBaTtb
3HaHUSA MO YMHAHCOBOW
rPamMoTHOCTM B
Pa3NNYHbIX  KUIHEHHbIX
cUTyaumax

B o6nacti oyXoBHO-HPaABCTBEHHOIO BOCMUTAHMS:
-- cthOpPMMPOBAHHOCTb HPABCTBEHHOrO CO3HAHMUS, 3TUYECKOro

nosefeHus;
- CNocobHOCTb  OUEeHMBaTb CUTyauulo U NpUHUMATb
OCO3HAHHbIE  PELUEHUS, OPUEHTMPYSICb Ha  MoparbHO-

HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;
- OCO3HaHWe IMYHOro BKMaga B MOCTPOEHME YCTOMYMBOrO
Bynywero;

- OTBETCTBEHHOE OTHOLLUEHME K CBOMM poguTtensam u (unu)
APYTMM  YfieHaMm CeMbM, CO34aHMI0 CeMbW Ha OCHOBE
OCO3HAHHOro MNPUHATUSA LIEHHOCTEN CEMEWNHOW >XWU3HU B
COOTBETCTBMU C Tpagmuusmm Hapogos Poccuu;

OBnageHue yHnBepcanbHbIMU PerynsTMBHbIMU 4ENCTBUAMM:
a) camoopraHusaums:

- CaMOCTOSATESTbHO OCYLLEeCTBNATb no3HaBaTesnbHYyH
AeATeNbHOCTb, BbISIBNSATb npobnemsl, CTaBUTb n
dopmynmpoBaTb COOGCTBEHHble 3agaynM B obpasoBaTerbHON
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSIX;

- CaMOCTOSATENbHO COCTaBNATb NNaH pelleHus npobnembl C

- BNageTb OCHOBHbIMWM MeToAaMM Hay4yHOro MO3HaHus,
UCronb3yeMbiMn B (pU3nKe: NPOBOAMTbL MpsiMble U
KOCBEHHbIE M3MEpPeHust (PU3NYECKUX BENUYUH, BblOUpas
onTUMarnbHbIA  CcNocob  M3MEepeHWss U UCMonb3ys
N3BECTHble MEeTOAbl OLEHKN MOrPeLIHOCTEN WU3MEepPEHUIA,
NpoBOANUTL MCCReAoBaHUE 3aBUCUMOCTEN (DU3NYECKUX

BeNMMYMH C  Mcnofnb3oBaHMEM  MPAMbIX I/I3MepeHI/Il7I,
00BbSACHATb nony4yeHHble pe3ynbTaThil, ncnonb3ysa
(*)I/I3I/I‘-I€CKI/1€ TEeOpUNn, 3aKOHbl WU TOHATUA, WU [OenaTtb

BblBOAbI; cobniogaTtb npasuna 6GesonacHoro Tpyaa npu

npoBegeHnn  uccnegoBaHMM B pamkax — ydyeBHoro
aKcnepumeHTa n y4yebHOo-nccneaoBaTenbCKom
AeATenbHOCTH c Ncnonb3oBaHMeEM LM poBbIX
N3MepUTENbHbIX YCTPOWCTB n nabopaTopHoro

obopyaoBaHus; CcHOPMUPOBAHHOCTb MpeacTaBneHnn o
MeTOAax NofyvYeHNsi Hay4YHbIX aCTPOHOMMUYECKUX 3HAHWIA;
- oBnageTtb (copmupoBaTb NPeACTaBreHNs) npasunamm
3anucn  usmdeckux  opmMmyn  perbedHO-TOYEeYHON
cucteMbl  0obo3HayveHun J1. Bpanng (ona  cnenbix M




y4eTOM MMEILLNXCA PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN U
npeanoyTeHnn;

- AaBaTb OLEHKY HOBbIM CUTYaLMUAM;

cnocobcTBoBaTh (POPMUPOBAHUIO U NPOSABIIEHUIO  LLMPOKOWN
apyanumum B pasHbix ob6nacTax 3HaHWA, NOCTOSIHHO MOBbLILWATL
cBOW 0bpasoBaTenbHbIN U KyNbTYPHbIN YPOBEHD;

6) caMOKOHTPOIb:

ncnonb3oBaTtb MNpuvembl pedriekcun Oris OUEeHKUM cuTyaumm,
BblOOpa BEPHOro peLleHuns;

- YMeTb OueHMBaTb pPUCKM U CBOEBPEMEHHO MPUHUMATL
peLLEHNS MO UX CHUKEHMUIO;

B) SMOLMOHAamNbHbIN WHTENEeKT, npeanonararoLwni
CPOPMUPOBAHHOCTD:
BHYTPEHHEN MOTMBALMK, BKIOYaKLWeENn CTpeMneHue K

OOCTWKEHUIO Lenn u ycnexy, OnTUMWU3M, WHULWATUBHOCTD,
yMEHMe OeNCcTBOBaTb, MCXOASA N3 CBOUX BO3MOXXHOCTEN;

- amnaTum, BKIItOYaIOLLLEe CNocobHOCTb NOHUMAaTb
3MOLMOHaNbLHOE COCTOAHUE [OpYrux, YyyuTbiBaTb €ro npu
OCYLLECTBIIEHUMN KOMMYHUKaLMK, CMOCOBHOCTb K COYYBCTBUIO U
COMEepPEXNBAHNIO;

- couuanbHbIX  HaBbIKOB, BKMNOYalOLWMX  CMNOCOOHOCTb
BbICTpaMBaTb OTHOLLUEHWUS C APYrMMW nogbMu, 3ab0TUTbCH,
NposBNATb UHTEPEC M pa3pellaTb KOHQIIMKTbI

crnaboBuaaLmx obyyatoLmxcs)

OK 04. O3ddektuBHO
B3aMMogencTBoBaTb WU
paboTaTb B KOJNEKTUBE
N KOMaHae

- FOTOBHOCTb W CNOCOOHOCTL K 06pa3oBaHMO U cCaMOpa3BUTHIO,
CaMOCTOSATENBHOCTU N CaMoonpeaeneHunto;

-oBnageHue HaBblKamMu y4yebOHo-1ccrneaoBaTesbCKOMN,
NPOEKTHOM U coumarnbHOW AeATeNbHOCTY;
OsnageHwne yHMBEpcanbHbIMK
JENCTBUAMM:

6) coBmecTHasa AesaTenbHOCTb:

- MOHMMATb M UCNONb30BaTb MNPEUMYLLECTBA KOMaHOHOW W
nHOMBUAYyanbHoOM paboThbl;

KOMMYHUKaTUBHbIMUA

- NpUHMMaTb uenm COBMECTHOW OEeaATenbHOCTH,
OpraHM3oBbIBaTb W  KOOPAWHWPOBATL OEWCTBMS MO  ee
AOCTUDKEHMIO: COCTaBnATb NraH AelcTBUIN, pacnpenensiTb

pOnM C Yy4EeTOM MHEHWUMA Yy4acCTHWMKOB OOCyxaaTb pes3ynbTaThbl
COBMECTHOW paboThl;
- KOOpAMHMpOBaTb U

BbINOMHATE paboTy B YCroBUsAX

- OBrnageTb yMeHusaMun paboTtatb B rpynne ¢ BbINOSIHEHNEM
pasnuMyHbIX CcouManbHbIX ponen, nnaHupoBaTb paboTty
rpynnbl, pauMoHanbHO pacnpeaenaTb OesTENbHOCTb B
HeCcTaHOapTHbIX CUTyauusiX, aJeKBaTHO OLEHMBaTb BKNaa
KaXgoro M3  y4yacTHMKOB  Tpynnbl B peLleHune
paccmaTpyBaeMou nNpodnemsl




peanbHoro, BMPTyaribHOro n
B3aMMOAENCTBUS;

- OCYLLEeCTBMATb MO3UTUBHOE CTpaTerM4yeckoe noBedeHue B
pasnuMyHbIX  CUTyauusix, NnposiBNATbL  TBOPYECTBO n
BOOGpaxeHune, ObITb MHULMATUBHBIM

OBnapgeHue yHmBepcarbHbIMU PerynaTUBHbIMU ENCTBUAMMU:

r) npuHATMe cebs n apyrux noaen:

- MpUHUMATb MOTMBBI M apryMeHTbl Apyrux niogen npu
aHanuse pesynbTaToB AeATerNbHOCTY;

- NpU3HaBaTb CBOE NPaBo M NPaBo ApYrux ftogen Ha ownbky,

- pa3BuBaTb CNOCOBHOCTb MOHUMATbL MWUP C MO3ULMK APYroro
YyernoBeka

KOM6I/1HI/IpOBaHHOFO

OK 05. OcyuwecTBnsaTb
YCTHYIO W MNUCbMEHHYIO
KOMMYHUKaLMIO Ha
rocy4apCTBEHHOM $3blke
Poccuinckon ®depepaumu
C y4eToM ocobeHHoCTeN
coumanbHoro "
KyNbTYPHOrO KOHTEKCTA

B obnacTtu actetTmyeckoro BOCNUTaHUS:

- 3CTeTMYecKoe OTHOLIEHME K MUpY, BKNKOYAd 3CTETUKY
Hay4YHOro TBOpPYECTBa, NpPUCyLLero mnsnyeckomn Hayke;

- CNOCOBHOCTb BOCMPUHUMATb pPasfuyHble BUAbl MCKYCCTBA,
Tpaguumm 1 TBOPYECTBO CBOEro M ApYrMx Hapogos, OwyLiaTb
3MOLMOHanbHOE BO3OENCTBME UCKYCCTBA;

- yB6exaeHHOCTb B 3HAYMMOCTM AN NIMYHOCTM M obuiecTBa
OTEYECTBEHHOr0O W MMPOBOrO  WCKYCCTBA,  9THUYECKMX
KySNbTYPHbIX TPAAMLNA N HAPOLHOIrO TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIPaXXEHWIO0 B pa3sHblX BUOAX WUCKYCCTBA,
CTpeMrieHre NposBATb KayecTBa TBOPYECKON JINYHOCTY;
OBnageHue yHUBEpCcasbHbIMU KOMMYHWUKaTUBHbLIMU
NENCTBUAMM:

a) obueHue:

- OCYLLLeCTBNSATb KOMMYHMKaLMKN BO BCEX Chepax KMU3HW;

- pacnosHaBaTtb HeBepbarnbHble cpeacTBa 0bLUeHMs, MOHMMAaTb
3HavyeHne coumnanbHbIX 3HAKOB, pacrno3HaBaTb MPEAnOCbIKN
KOHMMUKTHBLIX CUTYaLMA U CMArdaTb KOHIUKTbI;

- PasBepHYTO W JIOrMYHO M3naratb CBOK TOYKY 3pPEHUS C
NCnonb3oBaHNEM A3bIKOBbLIX CPeaCTB

- YMETb pacno3HaBaTb PU3NYECKNE SIBNEHMS (NPoLecchl)
N OOBbACHATL WX HA OCHOBE W3YYEHHbIX 3aKOHOB:

paBHOMEPHOE U  PaBHOYCKOPEHHOEe  MNPAMOSIMHENHOE
ABWXKeHne, cBoboaHOe nageHue Ten, [OBWKEHWE Mo
OKPY>KHOCTH, NnHepums, B3aMMOAeNCTBue Ten,
konebaTtenbHoe  OBWXEHWe,  pe30HaHC,  BOMIHOBOE
OBWXEHNeE; anddysuns, OpOyHOBCKOE  [OBWXEHME,
CTPOEHME XNOKOCTEN N TBEPAbIX Ter, U3MeHeHne obbema
Ten npu  HarpeBaHun  (OXNaxgeHun),  TEnnoBoe
paBHOBecuWe, WCnNapeHne, KOHAEHcauusi, nnasneHuve,
KpucTannmsauus, KuneHue, BRaXHOCTb BO3AdyXa, CBSA3b

cpedHen KUHEeTUYECKOW 3JHEeprumM TEennoBOro ABMXEHUS
MOMeKyn C abConTHOM TemnepaTypon, MnoBblLEeHNE
AaBneHns rasa npu ero HarpeBaHWnM B 3aKpbITOM COCYAE,
CBA3b Mexay napameTpaMm COCTOSHWS rasa B
nsornpoueccax; onekTpusaumMs Tern, B3auMoOencTBue
3apsaos., HarpeBaHue NpOBOAHMKA c TOKOM,
B3anmonencTemne MarHuToB, aneKTpoMarHuTHas
WHOYKUMS, OENCTBME MArHUTHOrO MOfs Ha NPOBOOHUK C
TOKOM W AOBWXKYLWWACA  3apsad, SNeKTpOMarHUTHble
konebaHua n BOMHbI, NPSIMOMIMHENHOE pacnpoCTpaHeHue
cBeTa, OTpaxeHuwe, npenomreHne, WHTepdepeHUns,
andpakuma n nonspusaumst cBeTa, Oucnepcus CcBeTa;
doToanekTpudecknn  adpdpekT, CBETOBOE JaBreHue,
BO3HWKHOBEHWE JIMHEMYATOro CrnekTpa aToma Bogopoaa,
€CTECTBEHHas N NCKYCCTBEHHAs! PagMOaKTUBHOCTb




OK 07. CopencrtsoBaTtb

COXpPaHEeHUIo
OKpy>KatoLLen cpenpbl,
pecypcocbepexeHuio,

NPUMEHATbL 3HaHUA 00
N3MEHEHUN Knumara,
NPUHUUNBbI BGepeXxnmnBoro
NpPoOM3BOACTBA,

3PP EKTUBHO
JencrTBoBaTtb B
Yype3BblHanHbIX
cuUTyaumnsax

B obnactun akonornyeckoro BOCNUTaHUS:

- chOPMUNPOBAHHOCTb 3KOSIOMMYECKON KyNbTypbl, MOHUMaHWEe
BNUSAHNSA COLManbHO-3KOHOMMYECKMX MPOLIECCOB HA COCTOSIHNE
NPUMPOOHON WM couuanbHOW cpeabl, OCO3HaHWe rnobanbHOro
XapaKkTepa 3KOormyeckux npobnem;

- NMAaHUPOBaHME N OCYLLIECTBIIEHNE OENCTBUN B OKpyXatoLen
cpefe Ha OCHOBe 3HaHWdA Lenen YCTOMYMBOro pasBUTUS
YenoBeYecTBa;
aKTUBHOE  HenpudaTne
OKpy>KatoLLen cpeae;

- YMEHMe MporHo3MpoBaTb HEeGNaronpusiTHbIE 3KONOrMyeckne
nocrneacTensa npeanpuHMMaemblx OENCTBUN, NpeaoTBpallath
nx;

- pacwumpeHve onbliTa  AesTenbHOCTU
HanpaBfEHHOCTN HA OCHOBE 3HaHWI Mo hnsnke

OEeNCcTBUN, NPUHOCALUNX  Bpea

3KOJI0rmyecKkom

- chopMMpPOBaTb YMEHMUSA MPUMEHATD NOMYYEHHbIE 3HaHUSA
ans  obbsCHEHMs1 yCrnoBWMA NpoTeKaHust  prUsnyeckmx
ABNEHWA B Mpupoge W ANa NPUHATUS  NPaKTUYECKUX
PELIEHNA B MOBCEOHEBHOM XM3HM [Ans  obecneveHus
6esonacHocTy npu obpaileHmmn ¢ GbiToBbIMM Npubopammn n
TEXHUYECKMMU YCTPOMCTBaMMK, COXPaHEHUSI 300pOBbS U
cobnogeHMss  HOpPM  3KOMOrMYEecKoro noBedeHus B
oKpyXXalwllen cpede;  NOHMMaHWe  HeobxoaumocTu
NPUMEHEHUST LOCTWXKEHUA (PU3MKM N TexHonormm gng
paumnoHanbHOro NPUPOAONOb30BaHUA




2. CTPYKTYPA U COOEPXXAHME YYEBHOW OUCLUMIIUHBI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bem yacoB

O61bem ob6pa3oBaTenibHOW NporpamMmMbl y4eO6HOW AUCLUNIIUHDI 108
BT. Y.

OcHoeHoe codepikaHue 106
TeopeTU4eckme 3aHATUA 70
nabopaTopHble 3aHATUS 16
npakTn4eckne 3aHATUSA 20
lNMpomexxymoy4yHasi ammecmauyusi (OughghepeHyupoeaHHbIlU 3a4em) 2




2.2. TemaTn4ecknm nnaH n copgepxxaHue y4ebHonM AUCLUMNNNHBI

HanmeHoBaHue

CopaepxaHue yue6HOro Matepuarna, naboparopHbie U NpakTUiYeckue paboThbl,

dopmupyembie

pasgenoB U Tem MHAVMBUAYalbHbLIN NPOEKT (eCnu NpeaycMOTpPeHbl) O?n'be obuwme n
4aCOB npocb:::lzouan
KoMneTeHUunu
1 2 3 4
Tema 1.1 CopepxaHue y4ebHoro marepmana: 2 OK 03
BeegeHve. 1 ®u3nka n meToabl HaAy4YHOro NO3HaHUSA 2 OK 05
dusnka — dyHOameHTanbHas Hayka O npupoge. EcTecTBEHHO-Hay4yHbI MeTod MNO3HaHuA, erg
BO3MOXHOCTU W TpaHuLbl NPUMEHMMOCTU. IKCMEPUMEHT U Teopust B npouecce MNO3HaHMs Mpupoabl.
MogenupoBaHue MuU3NYecknx sBnNeHMn u npoueccoB. Ponb akcnepMMeHTa M Teopum B MpoLecce
nosHaHuna npupoabl. dusmyeckas senuumnHa. dusnyeckne 3akoHbl. 'paHnLbl MPUMEHUMOCTU (PU3UYECKNX
3aKoHOB M Teopun. [NpuHumn cootBeTcTBUA. [MOoHATME O dm3myeckon KapTuHe Mmupa. [lorpelHocTu
N3MepPEHUIN PUBNYECKUX BESTUYMH.
Pasgen 1. MexaHuka 22 OK 01
Tema 2.1 CopepxaHue y4ebHoro marepuana: 6 OK 02
KnHemaTtumku 2 MexaHu4yeckoe ABMKEHUE U ero XapaKTepPUCTUKMU 2 OK 04
MexaHudeckoe OBwxeHne n ero Buabl. MaTepuanbHas Touyka. CkanspHble U BEKTOpHble dunsnydeckme OK 05
BeNUYnNHbL. OTHOCUTENBHOCTb MeXaHM4Yeckoro ApmxkeHusa. Cucrema otcyeTta. MNpMHUMN OTHOCUTENBHOCTU OK 07
Manunesa. Cnocobbl onucaHua aOBwkeHua. Tpaektopus. [lyte. [lepemellenne. PaBHOMepHoe MK 1.1
npsiMonuHenHoe AwxkeHne. CKopoCTb. YpaBHeHue aABuXeHusi. MrHoBeHHass U CpefHsAst CKOPOCTW. HE]%
YcKopeHume. '
3 Buabl ABMXEHUA U ux rpacgmyeckoe onncaHue 2
MpsmonuHenHoe ABWXEHWE C MNOCTOSIHHbIM YyCKOpeHueM. [BWXKeHue C MOCTOAHHbIM YCKOPEHWUEM
cBobogHoro nageHus. PaBHOMepHOE [OBMXKEHME TOYKM MO OKPYKHOCTM, YrroBasi CKOPOCThb.
LleHTpocTpemuTensHoe yckopeHne. KnHematvka abCconoTHO TBEpAOro Tena
4 MpakTtnyeckoe 3aHaTue Ne 1 «KN3yyeHne aABnKeHUe Ten B pasHbIX cpegax» 2
M3mepeHne MrHOBEHHOM cKOpocTUu. MccriegoBaHMe COOTHOLUEHUA Mexay NyTAMu, NPOMAEHHbIMU TeroMm
3a nocregoBaTenbHble PaBHbIE NMPOMEXYTKA BPEMEHW MPU PaBHOYCKOPEHHOM ABWXKEHUW C HayanbHOM
CKOPOCTbIO, paBHOM HyIm0. VidyyeHne ABMXEHUS Laprka B BA3KOW XMAKOCTU. V3yyeHne ABMKeHUs Tena,
OpPOLUEHHOIO FOPU3OHTANBHO.
Tema 2.2 CopepxxaHue y4ebHoro marepmana: 6
OnHamukun 5 BazaumopgencrtBue Ten. 3akoHbl AMHaMUKU HbloTOHA 2




OcHoBHas 3afadvya OANHaMUKN. Cuna. Macca. 3akoHbl MexaHukn HbtoToHa. Cunbl B npunpoae. Cuna
TAXECTUN N cuna BCEMUPHOIo TAroTEHUA.

6 Cunbl B npupoae 2
3akoH BceMUpHOro TAroTeHus. [lepBasi KOCMUYeckas CKOpPOCTb. [IBWXXeHWe nnaHeT M ManbiX Ten
ConHeyHon cuctembl. Bec. HesecomocTb. Cuna ynpyroctu, 3akoH ['yka, gedopmaums. Cuna TpeHus,
3aKOH CyX0ro TpeHus
Tema 2.3 CopepxaHue y4ebHoro marepmana: 10
3aKkoHbl coxpaHeHus B | 7 3aKOH COXpaHeHUs1 MMnynbca. 2
MeXaHunke Umnynbc Tena. MimnynbC cunbl. 3akoH COXpaHeHusa mMmnynbca. PeakTuBHOe OBWXeHue. Ynpyrune u
Heynpyrme CTONKHOBEHUS
8 3aKoH coxpaHeHus aHeprum 2
MexaHnyeckass paboTa u MowHOCTb. KuHeTuyeckass aHeprus. [loTeHumanbHas 3Heprus. 3akoH
COXpaHEeHUs MeXaHN4YeCckon aHeprum. PaboTa curnbl TSHKEeCTU U Cunbl ynpyroctn. KoHcepBaTuBHbIE CUTbI.
9 Tlpaktnyeckoe 3aHATME Ne 2 «WMccnepoBaHme cBA3M paboTbl CuMlbl C WU3MEHEHUEM 2
MeXaHU4YeCKOWN 3Heprum Tena»
M3yueHne cBs3M cKopocTer Ten npu Heynpyrom ygape. VccnepoBaHne cBsisu paboTbl CUnbl C
N3MEHEeHMEeM MeXaHUYEeCKOM SHeprumn Tena.
TexHnyeckme yCTPOMCTBA W NpPaKTUYECKOe MNpMMEHEHME: BOLOMET, KOnep, MNPYXMHHbIA MNUCTONET,
ABWKEHNE NCKYCCTBEHHbIX CMYTHMKOB M paKerT.
Mcnonb3oBaHne 3akOHOB MeXaHWKu Ans 06bACHEHNS ABMKXEHNA HEeBeCHbIX TeNn u Ana passuTus
KOCMWYECKMX MCCnegoBaHum, rpaHnLbl NPUMEHUMOCTM KNacCU4eCcKon MexaHukn. MMmtaumsa HeBECOMOCTH
Paspgen 3. MonekynsapHas ¢hu13uka n TepmoanHaMmmka 22 OK 01
Tema 3.1 CopepxaHue yyebHoro matepmana: 8 OK 02
OcHoBbl monekynspHo | 10 MonekynspHo-kuHeTu4yeckas teopusi. OcHoBHoe ypaBHeHue MKT. OK 03
- KUHeTu4Yeckon Teopun | OCHOBHbIE MOSNOXEHUS MOMEKYNAPHO-KUHETUYECKOW Teopun. Paamepbl 1 Macca MOMeEKyn U aToMOB. OK 04
BpoyHoBCckoe pgBwxeHMe. Cunbl U 3HEPrMss MEeXMONEKynspHoro B3aummopgencTsmda. CTpoeHue OK 05
rasoobpasHbIX, XUOKNX 1 TBepablx Ten. CKOPOCTU ABMXKEHNA MONEKYN U UX namepeHune. MaeanbHeln ras. 2 OK 07
[asneHuve rasza. OCHOBHOE ypaBHEHME MOSEKYNSAPHO-KMHETUYECKON Teopun rasoB. Temnepartypa un ee MnK1.1
naMepeHve. ABCOMIOTHLIM  HyMb  TemnepaTypbl. TepMoaMHaMuyeckasl LuKkana TemnepaTypbl. MK1.2
TemnepaTypa 3Be3f. MK1.3
11 Fa3oBble 3aKOHbI
YpaBHeHMe COCTOSHUSA maeanbHOro rasa. Msonpoueccbl 1 ux rpadukn. asoBble 3akoHbl. MonspHas 2
rasoas NOCTOsIHHAs
12 NpakTtnyeckoe 3aHaTue Ne 3 «a3oBble 3aKOHbI» 2




PeweHune 3agay c ﬂpO(beCCMOHaHbHOVI HanpasJiIEHHOCTbLIO MO TEME «["a30Bble 3aKOHbI»

13 JlabopaTtopHas pab6oTta Ne 1. «M3yyeHue ogHOro M3 M30NPOLIECCOBY 2
Tema 3.2 CopepxxaHue y4ebHoro martepmana: 6
OcHoBbl 14 BHYTpeHHAA 3Heprus u paboTa rasa 2
TepMOAMHaMMKN BHyTpeHHSAs aHeprus cuctembl. BHYTpeHHAS aHeprusa naeanbHoro rasa. PaboTa n Tennota kak opmbl
nepegadn aHeprmn. TennoemkocTb. YaenbHaa TensoemkocTb. KonmyecTBO TennoThl. YpaBHeHue
Tennooro 6anaHca.
15 3aKOHbl TEPMOOUHAMMUKW. 2
lMepBoe Havano TepmoguHamuku. AgmnabaTHbii npouecc. BTopoe Havano TepmoauvHamuku. epBbin
3aKoH TepMmoavHamuku. MNMprMMeHeHne NepBoro 3akoHa TepMOAUHAMUKM K u3onpoueccam. paduyeckas
MHTepnpeTauusa paboTbl rasa.
16 MpuHUMN gencTBUA TENNOBbLIX MALUUH 2
TennoBble MaLunHbIl. [pYHUMNBLI AENCTBUS TENMNOBLIX MaLWH. [peobpa3oBaHnst aHEPTUMN B TEMNNOBbIX
MawunHax. KoadhduumneHT nonesHoro gencremns (ganee — Kra) tennoson mawwuHbl. Linkn KapHo u ero
KMA. Bropon 3akoH TepmoanHammnki. HeobpaTtMmMocTb NpoLeccoB B Npupoge. dkonormyeckme npobdnemsol
TEN03HEePreTUKN
Tema 3.3 CopepxaHue y4yebHoro martepuana: 8
ArperaTtHble COCTOSIHUA | 17 XapaKTepuCTMKa )KMAKOro M ra3oo6pa3HoOro COCTOAHUA BellecTBa 2
BellecTsa 1 pasoBble | cnapeHne M KoHAeHcaumsi. HacbilweHHbli nap u ero csoncTBa. ABCOMIOTHAA U OTHOCUTENbHas
nepexonbl BNaXHOCTb Bo3ayxa. [lpubopbl Ana onpegeneHvs BNaXHOCTM Bo3gyxa. Toudka pocbkl. KuneHwue.
3aBUCMMOCTb TemMnepaTtypbl KMneHus oT gasneHus. Kputudeckoe coctosHme BellecTBa. [leperpeTbivi nap,
N ero NCnonb3oBaHWe B TEXHMKE. XapaKTepucTmKa XUAKOro COCTOsIHMA BellecTBa. [1oBEPXHOCTHbLIN Cnown
XMOKOCTU. JHeprnst MNOBEPXHOCTHOro crosi. bnwkHun nopsaok. [OBEPXHOCTHOE  HaTsKEHWMe.
CmaumBaHue. FABneHns Ha rpaHuLe XuUaKocTu ¢ TBepabiM Tenom. KanunnsapHele SBneHus.
18 XapakTepucTmka TBepAaoro COCTOSAHUA BelecTBa 2
Teepgoe Teno. Kpuctannuyeckue n amopdHbie Tena. AHM30TPONMS CBOMCTB Kpuctannos. >Kngkne
Kpuctannbl. CoBpeMeHHble MaTepuansl. [naBneHve un kpuctannusaums. YaenoHas TennoTta nnasneHus.
Cybnumaums. YpaBHeHue TennoBoro 6anaHca
19 JlabopaTopHas pa6ota Ne 2 «OnpegeneHne BNaXXHOCTU Bo3gyxa» 2
20 MpakTtnyeckoe 3aHAaTHe N2 4 «Pa3oBble nepexoabli» 5
PeuweHwne 3agad ¢ npoeccrnoHanbHOM HanpaBneHHOCTLIO No Teme «Pa3oBble Nepexonbi»
Paszgen 4. dnekrpoanHamMuka 44 OK 01
Tema 4.1 CopepxxaHue y4yebHoro matepmana: 10 0K 02




OnekTpocTaTuka 21 dneKkTpu4YecKkum 3apsaa. dNeKTpuyeckoe nose n ero xapakTepuCcTUKM. 2
OnekTpudeckne 3apaabl. ANEMEHTapHbIN 3MeKTPpUYecKuin 3apsan. 3akoH CcoxXpaHeHust 3apsga. 3akoH
KyrnoHa. 3nekTpuuyeckas MNOCTOAHHasA. JrekTpuyeckoe none. HanpsykeHHOCTb 3MNeKTPU4ecKoro mnosns.
MpuHuKMn cynepnosuumm nonen. MNMoteHuman. PasHocTb noTeHumanoB. CBA3b MeXxay HanpsiKEHHOCTbIO U
Pas3HOCTbIO NOTEHLMANOB 9MEKTPUYECKOro nons.
22 NMpoBOAHUKN U ANINEKTPUKU B IneKTpuyeckom none. KoHaeHcaTopbl. 2
MpoBOAHMKM B 3neKTprMyeckoM none. [uanekTpukn B aneKkTpudeckom none. MNMonspusauns oUaneKTpuKoB.
Pabota cun anekTpocTtaTM4eckoro nons. AneKTpoeMKoCTb. EanHuLbl anekTpoeMkocTn. KoHaeHcaTopsbl.
CoeguHeHne koHgeHcaTopoB B Gatapeto. 3JHeprnsi  3apshkeHHOro  KoHAeHcaTopa.  OHeprus
anekTpuyeckoro nons. NpumeHeHe KOHOAEHCATOPOB

Tema 4.2 CopepxaHue y4yebHoro matepmana: 18
IMOCTOSAHHbIN 23 MNocToAHHbIN 3neKTpu4ecknn Tok. 3akoHbl Oma. CoeguHeHne NPOBOAHMNKOB 2
ANeKTpUYEecKnin Tok. | YcnoBus, Heobxooumble ANA BO3HWKHOBEHMS M MogAepXaHus anektpudeckoro toka. Cuna Toka u
ToKM B pasnnyHbIX NNOTHOCTbL TOoKa. 3akoH Oma Agnga yyactka uenu. 3aBUCUMOCTb JNIEKTPUYECKOrO COMPOTUBIIEHUA OT
cpepax mMaTepvana, ANuHbl M NfAowagum MomnepeyHoro  cevyeHus nposogHuka. [MapannenbHoe w
nocnegoBaTtenbHOEe COeQMHEeHNe NPOBOAHMKOB. ONEKTPOABWXKYLLAA Cuna UCTOYHMKA Toka. 3akoH Oma
ANS NOSTHON uenu. SneKkTpudeckme Lenu.
24 MpakTnyeckoe 3aHATHE Ne 5 «CoeanHeHne CTOYHUKOB 3NEKTPUYeCcKon Lenu B 6aTtapero» 2
OnemeHTbl anekTpudeckon Lenun. 3akoHsl Kupxroga gnga yana. CoegmMHeHne UCTOYHUKOB 3IEKTPUYECKOWN
3Heprun B 6atapeto
25 JlabopatopHas pabota Ne 3. «M3yyeHue cmelwaHHOro coeaAnHeHUs1 pe3McTopoB» 2
26 MNpakTnyeckoe 3aHAaTue Ne 6 «3akoHbl Oma» 2
PelwweHne 3agay ¢ npodeccnoHanbHOM HanpaBneHHOCTbIO No Teme «3akoHbl OMax
27 JlabopatopHas pabota Ne 4. «M3mepeHme 3neKTPoABMXYLUEN CUISIbI UCTOYHUKA TOKa MU ero 2
BHYTPEHHEro conpoTUBEHUs.»
28 dneKkTpuyeckum Tok B metannax. 3akoH [hxoynsa-JleHua 2
3aBUCMMOCTb 3MEKTPUYECKOrO CONPOTUBINEHMSI NPOBOAHMKOB OT TEMNepaTypbl. TeMmnepaTypHbIN
KoapbmumeHT conpoTueneHnsi. CBepxnpoBoaMmMocTb. PaboTa 1 MOLHOCTb NOCTOSAHHOrO ToKa. Tennosoe
aencteue Toka. 3akoH [xoyna—JleHua.
29 JdneKTpMYECKUM TOK B pa3fnnyHbIX cpeaax 2
OneKTpuyecKknii TOK B MeTannax, B aNekTponuTax, rasax, B Bakyyme. Qnekrponus. 3akoH anekTponmsa
dapages. ANeKTPOXMMUYECKUIN IKBMBANEHT. Bnabl ra3oBbix pa3psiaoB. TepMO3NEKTPOHHAs IMUCCUS.
Mnasma.
Tema 4.3 CopepxxaHue y4yebHoro matepmana: 16

OK 03
OK 04
OK 05
oK 07
MnK1.1
MNK1.2
MNK1.3




MarHutHoe none. 30 MarHuTHOe none 1 ero CBoMcTBa 2
OnekTpomarHuTHasi | Bektop WHAYKUMM MarHUTHOro nons. HanpskeHHOCTb MarHMTHOro nons. MarHuTHble CBOWMCTBa
WMHOYKUNA. BewecTBa. MarHuTHas npoHuuaemocTb. ConHevyHas akTUBHOCTb M €€ BnusaHue Ha 3emnio. MarHuTHble
Oypm
31 Cuna Amnepa. Cuna JlopeHua 2
[lencteme MarHUMTHOro Mons Ha NPSMOSNIMHENHbIM MPOBOAHMK C TOKOM. B3ammopgencteme TokoB. Cuna
Amnepa. lNpumeHeHne cunbl AMnepa. MarHuTHbIi noTok. PaboTta no nepemelleHunio npoBOAHMKa C
TOKOM B MarHUMTHOM none. [enctBMe MarHMTHOro nons Ha ABwkywunca 3apsg. Cuna JlopeHua.
MpumeHeHune cunbl JlopeHua. OnpegeneHve yaernbHoOro sapsaa.
32 fiBneHne aneKTpOMarHMTHOW MHAYKLMK 2
fABneHne anekTpomarHUTHoOW wHAykumn. [lpaBuno JleHua. 3akoH 3NEeKTPOMAarHUTHOM  UHAOYKLMM.
BuxpeBoe anektpuyeckoe none. 30C MHAYKUMM B OBUXKYLLNXCA NPOBOOHUKAX.
33 CamouHAyKUUA. DHEPrua MarHMTHOro nNons 2
ABneHve camouHOyKuun. MHOYKTUBHOCTb. JHEPrus  MarHUTHOro nons  Toka. BsaumocBsAsb
9NEKTPUYECKMX U MArHUTHbIX NONen. ONeKTpoOMarHMTHoOe none
34 NNabopaTtopHasa pabota Ne 5 «M3yyeHne ABNEHMA INEKTPOMAarHUTHONM WHAYKLUUNY» 2
Paspen 5. Kone6aHusa v BonHbI 24
Tema 5.1 CopepxxaHue ydyebHoro matepmana: 6 OK 01
MexaHun4eckune u 35 MexaHunueckue KonebaHus. 2 OK 02
3NEeKTPOMarHUTHbIE KonebartenbHoe papwxeHune. [apmoHmyeckne konebaHuma. CBobOOAHble MexaHudeckue KonebaHus. OK 04
kone6aHus MpeBpaweHe aHeprmn npu konebatenbHom fABwxeHun. CBobogHble 3aTyxalwline MexaHudeckme OK 05
konebaHua. Martematuyeckni  MaATHUK.  TIPYXUHHBIM - MasiTHUK.  BbIHYyXOeHHble  MexaHuyeckue OK 07
kone6aHus. PesoHaHc. MonepeyHble 1 NpoaonbHbIE BOMHbLI. XapaKTepUCTUKM BOSHbI. 3BYKOBbIE BOJTHbI. MK 1.1
YrbTpa3ByK 1 €ro NpUMeHeHMe. MK1.2
36 dneKkTpoMarHuTHble KonebaHus. NepeMeHHbIN TOK. 2 MK1.3
CBobogHble anekTpoMarHutHble konebaHus. [peBpalleHne aHeprun B korebaTenbHOM KOHTYpe.
dopmyna TomcoHa. 3aTyxawowme anekTpomarHuTHble konebaHuda. [eHepaTop He3aTyxaloLwmx
3ANEKTPOMarHUTHbIX konebaHun. BeiHy>XAeHHble anekTpuyeckme konebaHms.
37 MNpakTnyeckoe 3aHaTue Ne 7 «lMony4yeHune, nepegaya v pacnpegeneHue aNeKTPoO3Heprum» 2

lMepemeHHbIn TOK. [eHepaTop NEpemMeHHOro Toka. EMKOCTHOE © MHAYKTUMBHOE COMPOTUMBIIEHMS
nepemMeHHOoro Toka. AKTMBHoe conpoTtueneHne. 3akoH Oma Ans 9NeKTPUYeckon Lenm NepeMeHHoro Toka.
Pabota 1 MOLHOCTb NMEPeMeHHOro Toka. Pe3oHaHC B anekTtpuyeckon uenu. TpaHcdopmaTopbl. Toku
BbICOKOW YacToTbl. [MonyyeHune, nepegaya U pacnpegeneHve anekTposHeprun. AnekKTpoMarHuTHoe none




Kak ocobbin Bng matepuun. KMNA tpaHcgpopmaTopa.

Tema 5.2
MexaHun4yeckue u
3NEKTPOMarHUTHbIE
BOJHbI

CogaepxaHve yyebHoro matepvana:

38 MexaHu4yecKkue BOJHbI

MexaHuyeckne BOMHbI, ycnoBusi pacnpocTpaHeHus. [lepuon. CKOpoCTb pacnpocTpaHeHus u ArivHa
BOMHbI. [lonepeyHble n NpoaonbHbIe BOSHLIL. MHTepdepeHuna n audpakuma MexaHn4eckux BOSTH. 3BYK.
CkopocTb 3ByKa. [poMKkocTb 3BYyKa. BbicoTa ToHa. Tembp 3BykKa.

39 OneKTpoMarHUTHbIE BOJSHbI

OnNeKTpOMarHUTHble BOSHbI. YCMOBUS W3MYyYEeHUS 3NEeKTPOMarHUTHbIX BOSMH. B3aumHas opueHTaums
BektopoB E, B, v B anektpomarHutHou BoOfHe. CBOWCTBA 3MEKTPOMArHUTHbIX BOMH: OTpaXKeHue,
npenoMnexHune, nonapusauuns, gudpakuus, nHrepdepeHums. CKopocTb aNeKTpoMarHUTHbIX BOMH. LWkana
ANEKTPOMAarHUTHbIX BOJH.

Tema 5.3
OnTtuka

CopepxaHne yvyebHoro matepmana:

12

40 BonHoBble cBOMUCTBA cBeTa. 3aKOHbl OTPAaXXeHUs1 U NPenoMneHus ceeTa
ToueuHbIn NCTOYHMK cBeTa. CKOpOCTb pacnpocTpaHeHusi cBeTa. 3akOHbl OTPaXEHUS1 N NpernomMreHus
ceeTa. ConHeyYHble N NyHHble 3aTMeHus. MNpuHuun lMNonreHca. MNMonHoe oTpakeHue.

41 NNa6opaTopHasa paboTa Ne 6 «OnpeneneHne nokasartens NpefnioMsieHUs1 cTekna.»

42 MpakTtnyeckoe 3aHATUE Ne 8 «JInH3bI. [ocTpoeHne nsobpaxeHusi B NMH3e»

JInH3bl. MocTpoeHne nsobpaxeHus B nuH3ax. PopmMyna TOHKOW NMH3bI. YBENUYeHne nuH3bl. [Nnas kak
ontnyeckaa cuctema. OnTtudeckme npubopbl. Teneckonbl. Cuna cBeta. OCBELLEHHOCTb. 3aKOHBbI
OCBELLEHHOCTH

43 JlabopaTopHana paboTta Ne7 «MccnegoBaHmMe CBOMCTB M3006paxXeHUN B NUH3aX»

44 UnTtepdepeHuus, audpakums, gucnepcusa n nonspusauua ceeta

NHTepdepeHunsa ceeta. KorepeHTHOCTb CBETOBbIX fnyyen. MIHTepdepeHunsa B TOHKMX nneHkax. Konbua
HbtoToHa. Wcnonb3oBaHne mHTepdepeHuMn B Hayke KU TexHuke. Oudpakuma ceeta. Oudpakuma Ha
wenu B nNapannenbHbiXx nyydax. AudpakumoHHas peweTka. [NoHaTue o ronorpacdun. MNonspusaums
nonepeyHbix BosH. MNonspusaums ceeta. [iBoriHoe nydenpenomneHue. MNonspouabl. ucnepcus ceeTa.

OK 01
OK 02
OK 04
OK 05
MnK1.1
MNK1.2
MK1.3

Pasgen 6. OcHOBbI cneynanbHOW TeOPUU OTHOCUTENTbHOCTU

Tema 6.1
CneunanbHasa Teopusi
OTHOCUTENbHOCTU

CopaepxaHue yyebHoro matepuana:

N

45 CneymanbHas Teopusi OTHOCUTENIbHOCTU
[BvxeHne co ckopocTbio ceeTa. IHBapMaHTHOCTbL MOAYNSI CKOPOCTU CBeTa B Bakyyme. OQHeprus nokosi.
CB43b Macchl U 3Heprum cBoBOAHOM YacTULbl. DNEMEHTbI PENATUBUCTCKON AMHAMUKN OTHOCUTENBHOCTD




OQHOBPEMEHHOCTW. Samep,neHme BpeEMEHN N COKpawleHne AJITnHbI. SHepFVIﬂ N nMmnyrnbc peJ'IFITI/IBI/ICTCKOI7I
yacTuubl. CBA3b Macchl C 3HepFVIel7I N nMnyrbCoOM peJ'IFITI/IBVICTCKOVI YyacTuubl. 3Heprvm NnoKosA

Pa3pen 7. KBaHTOBas

¢hunsunka

12

Tema 7.1
KBaHTOBaga ontuka

CogepxaHwve yyebHoro matepvana:

46 KBaHToBas Teopus. Potoadpcekr.

KeaHToBast runotesa [lnaHka. TennoBoe wuanyyeHue. KopnyckynsipHO-BONHOBOW Ayanuam. POTOHbI.
NMnoTtesa ge Bponina o BonHOBbLIX cBOMCTBax Yactul. CooTHOWeEHne HeonpeaeneHHocTen NenseHbepra.
HaBneHune cBeta. Xumnyeckoe gencteme ceeta. OnbiTol [1.H. Jlebenera n H.N. BaBnnosa. ®oTtoadhdexT.
YpaBHeHue JnHwWTenHa ana dotoadpdpekta. BHewHnn doTtoanektpnyecknn addekT. BHyTpeHHui

doToadhdexT.

Tema 7.2
dusmka aToma
aTOMHOro sigpa

n

CogaepxxaHwvie y4ebHoro matepuana:

47 CTpoeHue aToma.

PasButne B3rnsgoB Ha CTpoeHue BellecTBa. Mogenn CTpoeHust aTOMHOro siapa. 3akOHOMEpPHOCTU B
aTOMHbIX cCrnekTpax Bogopoga. AgepHas mogenb atoma. OnbiTel 3. Pesepdopma. Mogens atoma
Bogopoaa no H. bopy. KBaHToBbIe nocTynaTel bopa. J1azepsl.

48 MpakTnyeckoe 3aHATHe Ne 9 «[lecheKkT Macchbl, IHEpPrusa CBA3M U YCTOMYMBOCTb aTOMHbIX Agep»
PagnoaktmBHOCTb. 3akoH paaMoakTMBHOrO pacnaga. PaguoaktvBHble npeBpalleHus. Cnocobbl
HabnaeHNa M perncTpaumm 3apsbkeHHbIX 4Yactul. Jddekt Basunosa — YepenkoBa. CtpoeHue
aToMHOro siapa. [leekt maccbl, 3Heprnsa CBA3M N YCTONYNBOCTb aTOMHbIX S4ep.

49 PapnoakTUBHOCTb

OTtkpblTe paguoaktnsHocTn. OnbiTel Pesepdopoa no onpegeneHuto cocrtaBa  pagvoakTUBHOMO
nanydyenms. Ceonctea anba-, 6eTta-, ramma-usnydeHus. BnvsHue pagnoakTMBHOCTU Ha XXUBble
opraHnambl. OTKpbITME NPOTOHA U HENTPOHa. HyknoHHaa mogenb aapa enseHbepra-ViBaHeHko. 3apsag
sapa. Maccoeoe uncrno agpa. M3otonbl. Anbda-pacnag. ONMeKTPOHHbIN U MO3UTPOHHLIN GeTa-pacnag.
MaMmma-unanyyeHne. 3akoH pagMoaKkTMBHONO pacnaga. QHeprus CBA3WM HYKNOHOB B siape. AaepHble cunbl.
HedekT macchl agpa.

50 ApepHble n TepMosifepHbIe peakuum

AnepHble peakumn. AgepHas aHepreTvka. SHepreTuyecku BbIXOA SAEpHbIX peakuunin. MckyccTBeHHas
pagMoakTUBHOCTL. [leneHne Taxkenbix aaep. LlenHaa agepHasn peakums. Ynpasnsemas LenHasi peakumsi.
ApnepHbii peaktop. TepmosgepHbIn CUHTE3. DHeprusa 3Be3q. NonyyeHne pagnoakTUBHbLIX M30TOMOB U UX
npumeHeHne. buonornyeckoe 4eNCTBNE PagNOaKTUBHBIX U3MyYEHUA. DreMEHTapHbIE YacTuLbl

OK 01
OK 02
OK 04
OK 05
OK 07
MnK1.1
MNK1.2
MK1.3

Paspnen 8. CtpoeHue BceneHHom




Tema 8.1 3OnemeHTbl | CopepxaHue ydyebHoro matepunana: 7 OK 01
acTpoHOMUMN 7 OK 02
acTpopusnKkn 51 CTpykTypa n macwTtabbl ConHevyHon CUCTEMBI 2 OK 03
CornHeyvHasd cuctema: nnaHeTbl U Manble Tena, cuctema 3emnsa—IJlyHa OK 04
OK 05
52 MNpakrtnyeckoe 3aHATue Ne 10 «Knaccudpmkauma ssesn. CoctaB u CTpyKTypa» 2 OK 07
Ctpoenune n apomoumnsa ConHua m 3Bé3g. Knaccudpumkauma 3eésg. 3BE3Abl M UCTOUHUKUA UX 3HEPTUW.
["anakTukm
ManakTtnka. CoBpeMeHHble NpeacTaBeHnst 0 CTPOEHUN U 3BOSIOLMK BeceneHHom
53 JlabopaTtopHasa paboTta Ne 8. «ocHOBHbIe co3Be3aus CeBepHOro nonywapus u spkue 3ges3abi» 2
HabniogeHnss HEBOOPYXXEHHbIM [Ma30M C  MCMONIb30BAaHMEM  KOMIMbIOTEPHBIX MPUMOXKEHUA Aansd
onpeaeneHnsi NonoXxeHnss HebecHbIX 06BHEKTOB HAa KOHKPETHYK AaTy: OCHOBHble co3Be3amsi CeBepHOro
nonyLiapus n sipkue 3sesapl
54 OuncpdepeHUMpPOBaAHHBLIN 3a4eT 2
Bcero: 108




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMNUHDI

3.1. Ana peanu3auunM nporpamMmmbl AUCLUUNSIUHbI OOJMKHbI ObITb NPEeayCMOTPEHbI
cnepywowme cneumanbHble NOMeLWeHUs: Hannuma ydyebHoro kabuHeta «EcTecTBeHHO-
Hay4HbIX AUCLMUNITUHY»
O6opynoBaHue y4yeb6HOro kabuHera:

— nocafoyHble MecTa No KONMYyecTBy 00yYaroLLNXCS;

— pabo4vee mecTo npenogaBatens.
1.KomnnekTt y4ebHo-HarnsagHbIX nocobun:

— Becbl TexHu4eckue ¢ pasHoBecamy;

KomnnekT gns nabopaTtopHOro npakTukyma no OnTuKe;
— KomnnekTt ans nabopaTopHOro NpakTukyma no MexaHuke;
Komnnekt gns nabopaTopHOro npakTtukyma Mo MOSEKYNAPHOM U3MKE U
TEPMOANHAMUKN;

2.KoMnneKT aneKkTPOHHbIX MOCObuIA:
— KOMMJIEKT 3IEKTPOHHbIX BUAeOMaTepmnaros;

— uudpoBas nabopaTtopus no uanke ana npenogaBaTens;
— uudposas nabopaTtopus Nno uamnke anga obyyatowierocs;
— npodeccnoHanbHO OPUEHTUPOBAHHbIE 3a0aHUS;
— MaTepuanbl 3Kk3ameHa.

TexHun4eckme cpeacTBa odbyyeHus:

—  KOMMbIOTEP C NULIEH3NOHHBLIM NPOrpaMMHbIM obecneyeHem
—  MynbTUMeauna, NPoeKTop.

3.2. UudhbopmaumoHHOe obecneyeHne peanusayum NporpaMmmbi
OCHOBHbI€ UCTOYHUKMU

1. Msakuwes I'.A., lNMetpoBa M.A.®u3smka. basoBbi ypoBeHb:11 Kn.: y4ebHUK — 2 n3g,.,
ctepeoTtun. — M., ipocha, 2020 — 476, [4] c.

2. Msakuwes IN.A. ®dusumka. 10 kn.: y4ebHuk + CD. — 21-e u3g. — M., 2014— 316c.

3. Mskuwes IN.A. dusumka. 11 kn.: ydebHuk + CD. — 21-e n3g. — M., 2014— 394c.

4. PbimkeBud A.lN. dnsuka. 3apadnumk. 10-11 kn. — 16-e n3a. — M., 2014. — 192c.

5. Camownnenko N.A. C6opHUK 3agay n BONpocoB no gusunke: yued. nocobme ans

Cno. — 9-e n3ag. — M., 2020- 238c.
JononHuTenbHble NCTOYHUKN

1. Tpogpumosa T. U., Pupcos A. B. dusmka ana npogeccuin n cneumnanbHoOCTeN
TEXHUYECKOro U €CTECTBEHHO-Hay4YHoro npodwunen: Pewenuns 3agady. — M., 2015. —
235c.

2. Tpogbumosa T. Y., ®upcos A. B. dusuka. CnpasoyHuk. — M., 2010.-112c.

3. @upcos A. B. dusnka ansa npodpeccum 1 cneynanbHOCTEN TEXHUYECKOIO U
€CTECTBEHHO-Hay4HOro npodunen: y4ebHuk ans obpasoBaTenbHbIX YY4pEXaeHUN
cpea. npod. obpasosaHusa / nog pea. T. U. Tpodpumoson. — M., 2014.- 345c.

4. CamoltineHko lN.U., Cepeees A.B. dnsuka: Y4ebHUK ana cpegHux cneumanbHbIX
y4yebHbix 3aBegeHun. — M.: Akagemus, 2014 - 345

5. lengeHwTenH J1.9., uk KO.N. dnsuka. Yuebrnuk gna 10,11 kn. — M.:[NpoceeLueHue,
2005. — 415c.



6. KowkuH H.N., Bacunbyukosa E.H. OnemeHTapHasa gusmka: CnpaBodHuk. — M.:
Bbicwas wkona, 2003.- 145c.

7. KabapavH O.®., Opnos B.A. 3kcnepuMmeHTanbHble 3agaHnd no guaunke. 9—11
Knaccebl: yyebHoe nocobue ans yyawmxcsa obuieobpasoBaTesibHbIX YyYpeXaeHun. —
M.: MNpoceelyeHne, 2001.- 234c.

8. INabkosckui B.B. 220 3agay no msmke ¢ peweHnsamn: kiura ang ydyawmxca 10—
11 kn. o6weobpasoBaTenbHbIX yupexaeHuin. — M.: lNpoceelueHne, 2006

4. KOHTPOIIb U OLEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLUMNIUHbBI
KoHTponb 1 oueHka pe3ynbTaToB 0CBOEHMS 0bLeobpasoBaTenbHON ANCUMNINHDI

pacKpbIBaKTCA Yepes ANCUUNIMHAPHbIE pe3ynbTaTbl, HanpaBfeHHbIe Ha hopMMpoBaHMe
o6LWMX N NpodeccuoHanbHbIX KOMNETEHLMI NO pa3fenamM u Temam coaepKaHus
y4yebHoro martepmana.

Koa n HammeHoBaHue Paspgen/Tema Tun oueHOYHbIX
thopmMMpyemMbIX KOMNeTeHUUn MeponpuATUNn

OK 01. Bbibupatb cnocobblPasgen 1. Tembl 1.1., 1.2, 1.3 .
peLleHns 3apadvPas3pen 2. Tembl 2.1., 2.2., 2.3. yCTHBIW onpoc;

npodheccroHanbHoi aestensHocTUPasgen 3. Temsl 3.1., 3.2., 3.3, (ppoHTanbHbIA

NPUMEHUTENbHO K pasnuyHbIMB.4., 3.5. onpoc,
KOHTEeKcTam Pasnen 4. Tembl 4.1., 4.2. OLEeHka
Pasgen 5. Tembl 5.1., 5.2, 5.3. KOHTPOSbHbIX PaboT;
Pasnen 6. Tembl 6.1., 6.2. HabnaeHne 3a
OK 02. Mcnonb3oBsatuPasgen 1. Tembl 1.1., 1.2, 1.3 XoAom BbINOJITHEHWUS
coBpeMeHHble cpeacTsa noucka,Pasgen 2. Tembl 2.1., 2.2., 2.3. nabopaTtopHbIX paboT;
aHanusa " mHTepnpetaummPasgen 3. Temsl 3.1., 3.2, 3.3, OLIEeHKa
MHGopMaLMN U MHGOPMaLMOHHbIES. 4., 3.5. BbINOSTHEHNSA
TexHonormm  gns  BblnonHeHusiPasgen 4. Tembl 4.1., 4.2. nabopaTopHbIX paboT;
3agav npodeccuoHanbHonPa3gen 5. Tembl 5.1., 5.2., 5.3. oLeHKa
neaTensLHOCTU Pasnen 6. Tembl 6.1., 6.2. npaKTUYecKnx paboT|
OK 03. lMnaHnpoBaTtb nPasgen 1. Tembl 1.1., 1.2, 1.3 (pelenuns
peann3oBbliBaTb cobctBeHHoePasgen 2. Tembl 2.1., 2.2., 2.3. KauyeCTBEHHbIX,
npodgeccmnoHansHoe n nudHoctHoePasnen 3. Tembl 3.1., 3.2., 3.3., pacyeTHbIX,
passBuTue, npegnpuHUMaTenscky3.4., 3.5. npoeccnoHansHo
NEeATENTIbHOCTb B OPUEHTUPOBAHHbIX
npodeccnoHanbHom chepe, 3apau);

Mcnonb3oBaTtb 3HaHuA no
PHaAHCOBON rpamMoTHOCTU B
Pa3nNYHbIX XXN3HEHHbIX

ougeHKa
TECTOBbIX 3a4aHUN;

HabnoaeHne 3a

CUTYyaLnsX XOO0M BbINOMNHEHNS
OK 04. OddektneHoPasgen 1. Tembl 1.1., 1.2, 1.3 VHOMBAAYANbHBIX
B3anmoencTeoBatb n pabotatb BPasgen 2. Tembl 2.1., 2.2., 2.3. NPOEKTOB y oLeHKal
KONMneKkTnBe U KomaHae Paspen 3. Tembl 3.1., 3.2., 3.3., BLINOAHEHHbIX NPOEKTOB:
3.4.,3.5. BbINOSTHEHNE
Paspgen 4. Tembl 4.1., 4.2. sanaHmii
Paagen 5. Tembl 5.1., 5.2., 5.3. nwib bepGHLPOBAHHOTO
Pasnen 6. Tembl 6.1., 6.2.
3ayeTa

OK 05. Ocywectenate yctHyto uPasgen 1. Tembl 1.1., 1.2, 1.3




MACbMEHHYKD  KOMMYHMKALMIO  Ha
rocygapcTBeHHOM A3blKe
Poccuitickon degepauun ¢ yvyetom
O0coOeHHOCTEN  couuanbHOro U
KynbTYPHOrO KOHTEKCTA

Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 5.
Paspnen 6.

Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Tembl 4.1., 4.2.
Tembl 5.1., 5.2., 5.3.
Tembl 6.1., 6.2.

OK 07. CopencrBoBaTtb
COXpPaHEHUIO OKpYXXaloLen cpenpbl,
pecypcocOepexeHnto, MNpUMEHNATH
3HaHWs 06 M3MeHeHun KnumaTa,
NPUHLMMbI Oepexnuneoro
NpPon3BOACTBA, 3PP EKTUBHO
nencTeoBaTtb B YpesBblyaKlHbIX
cUTyaumsx

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 6.

Tembl 1.1., 1.2, 1.3
Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Tembl 4.1., 4.2.
Tembl 6.1., 6.2.
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