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NNOSACHUTEJIbHAS 3AIINCKA

[lporpamma  ofmeoGpasoBaTenbHOH  y4eOHON  JUCUMIIHHEI «PU3UKa»
MpefHA3HAYEHA JNs  H3yyeHus (U3AKE B TPO(ECCHOHATHHBIX 00pa3oBaTeIbHBIX
opranmsanuax CI1O, peanmsyowdx 00pasoBaTenbHYO MPOrpaMMy CPEAHETO ol1Lero
o6pa3oBaHus B IPEASNax OCBOEHHS OCHOBHOM npodeccroHanBHOM  00pa3oBaTeNbHOM
nporpammer CTIO  (OTTOI1 CITIO) ma Gase ocHOBHOTO 00ImEro obpazopaHusl TIPH
MIO/ITOTOBKE KBAMTUQUIIMPOBAHHEIX PaboUMX, CIIYXAMX W CHENUATICTOB CPEHErO 3BCHA.
TIporpamma paspaGorana Ha ocuose TpeGosannit @I'OC cpearero obmero ofpa3oBaHus,
MPEALABIACMBIX K CTIPYKTYpPE, COACPKAHMIO W PE3yJbTaTaM OCBOCHUS yueOHOM
adciminas - «Duspka», B COOTBETCTBMH ¢ PexoMeHanusiaMy M0  OpraHu3aruM
TonyueHds cpeadHero ofuiero o0pasoBaHusa B Tipesenax OCBOCHUS 00pa30BaTEIbHbIX
IPOrPaMM CpPeJIHEro MPOdeCCHOHANBHOTO obpaszoBanks Ha 0aze OCHOBHOTO o011Iero
oBpasoBanus ¢ yueTom [[pumepHOH OCHOBHOM 00pa30BATENBHOA NPOTPAMMBI CPENHETO
oblero o6pasoBanus, oA06peHHON perueHneM (enepanbHoro yueGHO-MEeTOIMUYECKOro
obbeuHenns o obmemy ofpasopanuio (mpotokon or 28 mons 2016 r. Ne 2/16-3).
Cogepxanne nporpaMmbl «Pu3MKa» HAMPABIICHO HA JOCTHKEHUE CITEAYIOUIHX TIENEH:

¢ OCBOeHWe 3HAHUHA O (PyHIAMEHTATBHBIX (PU3UHUECKMX 3aKOHAX M MPWHLMIAX,
JeKAMUX B OCHOBE COBPEMCHHOH (M3MuecKOM KapTHHBl MHpa, Haubonee BaXHBIX
OTKPHITHAX B 00NACTH (PU3MKM, OKA3aBIIMX ONPESACILAIOMEE BIWSHUE HA PAasBHTHC
TEXHUKU Y TEXHOJIOTHMH, METO/IaX HAYYHOTO NO3HAHKA MPUPOALT,

s QBNANCHHE YMEHMAMU TIPOBOAUTH HAOIIOACHWS, TIIAHMPOBATh M BBIMOIHATDH
SKCIIEPUMEHTHI, BBLABATATH TUIOTE3bl M CTPOMTh MOJENH, MNPAMEHATH IOMYHCHHBIC
snanus 10 d@3nKe A8 00bACHEHHS PA3HOOOPa3HBIX (GH3MHUECKHX SABICHUH M CBOHCTB
BEIICCTB, NMPAKTUYECKH MCIONb30BaTh (PU3MUECKHE 3HAHWA, OUCHUBATH NOCTOBEPHOCTE
ecTeCTBEHHOHAYYHON nHOpMaLMH;

* pa3BUIWE IMO3HABATEIBHEIX MHTEPECOB, MHICUICKTYATIbHBIX M TBOPHCCKUX
cnocoGHOCTEl B nporecce mNpuoOpeTeHWs 3HAHMM W yMeHuil  TIO dbuzuxe ¢
MCIIONG30BAHNEM  PaslWUHBIX ~ WCTOYHUKOB — MH(OpMAlIMM U COBPEMCHHBIX
UHPOPMAITHOHHBIX TEXHOIOTHH;

s BOCHUTAHME YOEKICHHOCTM B BO3SMOKHOCTH TO3HAHWA 3aKOHOB IPHUPOBI,
MCNOJIB30BAHKS JOCTIDKEHMI QU3MKM Ha O1aro pa3sBUTHA YENOBCUSCKOU IUBHIM3ALNH,
HEOOXOMUMOCTH COTPYJAHHMUECTBA B [POIECCe COBMCCTHOrO BRIMOJHEHUA  3aAad,
VBAKHTENLHOTO OTHOWIEHHs K MHEHMIO OTIOHEHTA pH  0BCYXKIeHHH npobem
eCTECTBEHHOHAYMHOTO COAEPXKAHUS, T[OTOBHOCTH K MODAIBHO-3THYCCKOH OIEHKE
UCTIONB30BAHMA HAYUHBIX JIOCTHWKCHHM, WyBCTBA OTBETCTBEHHOCTH 3a  3alINTY
OKpPY’Karolleh Cpelibl;

* UCITONB30BAHME MPHOOPETEHHBIX 3HAHUN A YMEHHM JUid PEIICHUA TPAKTHHCCKUX
3371a4 HOBCENHEBHOW I KU3HW, obecmieuenus 0e30MacHOCTH  COOCTBCHHOH  KHM3HH,
PALBOAANEHOrO TPHPOAOLONB30BAHUA H OXPAHbl OKPYXKAIOIESH CPEAsl H BOSMOKHOCTH
OPHMCHEHHMA 3HAHWA TIpM  pellcHud  3aJad, BO3HMKAOWMX B NOCaACAYIOIIEH
ripoeccuonaipHON ACATENBHOCTH. B MporpaMMy BKIOUEHO COJCPKAHHE, HATIPABICHHOC
Ha (OPMHUPOBaHME Yy CTYACHTOB KOMIIETCHIMH, HEOOXOMHMBIX MU KAYECTBCHHOTO
ocsoerns OIIOIT CIIO ua 6a3e ocHOBHOTO 0011ero 06pa3oBanya ¢ MOJYUEBUEM CPEHETO
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0bImero  o6pasoBaHMA, NPOrPaMMbl  TTOATOTOBKH KBANH(MANMPOBAHHEIX ~ Padoumx,
CILy3alWx, NporpaMMEel IOATOTOBKH CHENUATHCTOB cpearero 3peHa (ITTIKPC, IMTICC3).




OBIAA XAPAKTEPUCTUKA YUEBHO AUCHUITIIUHBI « PU3UKA»

B ocnobe yyeGHON mucnunnuasl «OusnKay TexKAT YCTAaHOBKA Ha (POPMUPOBAHHE
y 00yd4aembIX cHCTEMbl 0a30BhIX IOHATHN (GU3HKK U PSACTABICHAN O COBPEMEHHOMH
dusieckolt kapTHHe Mupa, A Takke BHPaGoTKa yMEHU IIPUMEHATh GU3HUECKHAE 3HAHUS
Kax B NpOpEeCCHOHANBHOMR JEATCAPHOCTH, TAK U UL peInenus *XU3HCHHEBIX 3a1a4. Muorue
NONOXKEHS, pa3BuBaeMble (DH3MKOH, DPACCMATPHBAIOTCS KaK OCHOBA CO3JAHHSA W
UCTIONL30BAHUA MHGDOPMALMOHHBIX U KOMMYHHKALMOHHBIX TeXHOIOTHI (UKT) — ommoro
13 HAHOOIICE 3HAYUMBIX TEXHONOTMYECKUX HOCTHREHUH COBPEMERHOR i BHITH3ALIH.

Ousuka JaeT KHOY K NOHMMAHAIO MHOTOYHCICHHBIX SBICHHN W IPOLIECCOB
OKpyskatomero Mupa. B dusuke dopmupyiores MHorMe BHABI AeATENBROCTH, KOTOPbIS
MMCIOT ~METAlPE/IIMETHLIA  xapakTep. K HMM B  nepeyro  odepess  OTHOCSTCS:
MOZICIUPOBAHUE OOBEKTOB M MPOIECCOB, NPUMEHEHHE OCHOBHBLIX METOAOB NO3HaHYS,
CHCTEMHO-MH(MOPMALMOHHbIN  aHanu3, (OPMYNHPOBAHHE TIHNOTE3, AWANM3 M CHHTE3,
CPaBHEHHE, 0DOOIICHNE, CHCTEMATH3ALNSA, BBIABICHIE TIPUYNHHO-CIIEACTBEHHbIX CBSI3CH,
TIOUCK  aHaNoToB, ympasieHue oObekTaMy M npoueccamyu. MMEHHO 5Ta IMCIMILIMHA
TO3BONACT TIO3HAKOMATH CTYNCHTOB € HAYYHBIMH METOJAMH IO3HAHUS, HAYYUTH HX
OTIMYATbh TUNOTE3Y OT TEOPUH, TEOPHIO OT AKcnepruMenTa. DU3rka uMeeT ouens GoThIIoe
H BCCBO3DACTAIOIIEE YHCNO MEXIMCUMIUIMHADHBIX CBA3CH, OPUYEM Ha YPOBHE Kak
NOHATHHHOTO aNNapara, Tak U HHCTPYMeHTapus. CKasaHHOe TO3BOIACT paccMaTpuBaTh
UMKy KaK METAAMCLAILIMHY, KOTOPAs [PEA0CTABIACT MEMKAMCUUIIHHAPHBIN A3bIK IS
OIMMCAHWA HAYYHOH KAPTHHBI MHpa. DU3NKA ABISETCA CHCTEMOOGDA3YIOIIMM (paxropom
VIS €CTECTBCHHOHAYYHBIX YYCOHBIX TIPEAMETOB, MTOCKOIBKY (PH3HMUYECKIe 3aKOHBI JICKAT B
OCHOBC CONCPKAHUA XMMUM, OHOJOTHH, reorpaduu, acTPOHOMHM WU CIELUAThHBIX
AUCIAIIIAE (TEXHUYECKAs MEXAHWKA, IEKTPOTEXHMKA, SNEKTPOHAKA ap.). YdeGuan
pactuiuimia - «Du3nKay  cO3MACT  YHHBEPCATBHYIO Oasy mis  u3ydyeHus
obmenpodhecCHOHaNbHEIX U CIIHANbHEIX AVICUMIIINH, 3aKIafsiBas (DyHIAMEHT Ui
nocnenyomero obyyenus cryaentos. O6naaas TOruueckoll CTPORHOCTBIO 1 OMUpasch Ha
IKCIICPUMEHTANIbHBIE (hakThl, yuebHas TucummiHa «Pusnka» popmupyer y CTYIEHTOB
HOVIMHHO HAYTHOS MUPOBO33peHNE. DH3HKa ABNAETCH OCHOBOM yUEHHA O MATEPHABHOM
MHpDE H DpeIacT NpobnemMel 57T0ro mupa. Msyuenue ¢uznku B npodeCcCHOHATBHEBIX
00pasoBaTENBHAIX OPraHU3AKAX, PEATU3YIOLMX 00pa30BaTeNBHYIO IPOrPamMMy CPEAHETD
obmero obpasosanus B mpeaenax ocsoenns OITOI CIIO Ha Gase OCHOBHOIO o01uero
00pasoBanKA, MMEET CBOH OCOBEHHOCTH B 3aBUCHMOCTH OT npoduns npoeccHoHaTEHOrO
obpasoBanwa. OTO BHpPaKAETCA B  COACPKAHMMU OOyYeHUSA, KOIMYECTBE Yacoe,
BRIZCNACMBIX Ha W3YuCHWE OTAECNbHBIX TEM TPOrPAMMblL, ITyOHHE WX OCBOCHHMA
CTYACHTAaMHM, O00BEME M XapakTepe NPaKTUYECKUX 3aHsTHH, BHIAX BHEQYTUTOPHOM
CaMOCTOATEIPHOW  paboTm  cryzeHTtoB. llpm  ocBoeHum npoteccuii. CITO  u
cneynansiocte  CIIO  ecrecTheHHOHAyuHOro  mpodws PpOECCUOHANTBEHOTO
obpazopauns (usHka W3yHAeTCI Ha 0a30BOM yposae @OI'OC cpeamero obmero
obpasosanus, mpu ocoenuu npodeccnit CIIO u crneupansuocrei CLIO TEXHUIECKOro
MpoGuia MPodeccHOHATEHOTO 06pa3oBaHKs (busuxa m3ydaercs Gonee yrnybreHHO, Kak
npoduibHas yaebHas AMCHMILIIHA, YUUTHBAIOIIAs criemuduky ocBanBaeMbIX npodeccuit
Wi cnennansHocTel. Ilpu ocsoeHun mnpodeceuii CTIO u cneumansuocTedi CIIO



COLMANHHO-IKOHOMKWYECKOTO M T'YMaHHTAapHOTO npoduieii  podhecCHOHAIBHOTO
ofpazosannsa (pU3MKa M3yyaerca B COCTABC MHTETPUPOBAHHON yueOHOH AUCHMIIMHDI
«EcTecTBO3HANE» 0GAATENEHON IIPEAMETHOR 00macTy «Ecrectennpie Hayry OI'OC
cpeanero obmero obpasosatui. B coaepiKaHuy yuebrol ucHumnEbl «DnsuKkay Ipu
[OArOTOBKE 06YJaromMXcs No NPOheccuiaM 1 CneunalbHOCTIM TEXHUYECKOTO TPOpIILA
poeCCHOHAFHOTO  0DpasoBanus npoGTbHONH  COCTABILIIOILEH  ABJLICTCA  pasieil
«DNEKTPOAMHAMFKA», TaK Kak OOJbIIMHCTBO npodeccuit  u CHEeNUATBHOCTEH,
OTHOCALIHXCA K 2TOMY TIPOQMITIO, CBSI3aHEL © 3IEKTPOTEXHMKOH 1 IEKTPOHIKOH.

Conepxarme  yu4eOHOM  AMCUMIINIMHBL,  peanusyeMoc  IpH IOJTOTOBKE
oByuaronmxcst Do TpodeccHaMm n CNMCLUAAILHOCTAM eCTECTBEHHOHAYIHOTO TIpoduid
npodeccuonansHoro  obpasopanud, He HMEET  ABHO BEIPAXKEHHON — ITPOQMIBHON
COCTABNAIONIEH, TAK KaK Mpo(eccuu ¥ CHElMATbHOCTH, OTHOCAIIMECHA K ITOMY npop o
oGyucHHS, HE UMCIOT TIPEMMYIICCTBEHHON CBASH € TCM WIH MHEIM DPa3OesioM (QU3HKH.
OXHAKO B 32BHCMMOCTH OT HOTy4acMOH npodeccuy CIIO mmm cnenuanbHOCTH CIIO B
paMKaX eCTECTBEHHOHAYIHOrO mpodus podecCHOHATBHOrO 00Pa3oBaas MOBLIIECHHOS
BHMMAHME MOXerT ObITh VIENECHO HW3YUEHWIO pasacia «Monekynapaas  (u3uKa.
TepmomHaMuKay», OTACIBHHIX TEM Dasieia «NEKTPOIVHAMAKAY B OCOOCHHO TEM
IKOMOTHUYECKOTO  COACPIKaHUdA, [MPHCYTCTBYHOUINX OYTH B KaXAOM  pasiene.
Teoperuseckue cBeACHUA 10 GU3MKE NONONHAIOTCS JCMOHCTPALIAMH y 1abopaToPHBIMH
pabotamu.



MECTO YUYEBHON TUCITHILINHLI B YUEEHOM IUVIAHE

VueGHas aucimuniEa «DU3HKa» ABISETCS yueOHBIM TPEAMETOM NO BHIOOPY U3
oBa3arensHOl npeamerHoi obmactu «EcTeCTBEHHBIE HAYKW» ®I'OC cpenuero o0LEro
o6pasosarus. B rpodeccHoHaNbHbIX 00pasoBATENBHBIX OpraHM3aLKAX, peanu3yroUinux
06pa30BATENBHYIO NPOTPAMMy CpemHero obuiero 00pasoBaHus B TNPEICAaX OCBOCHMA
OTIOII CIIO Ha Gase ocHOBHOrO 061uero obpaszopanns, yueOHas AuctmILIMHA «DU3HKA»
u3ydaercs B 0GUIE0OPA3OBATENLHOM LHKIE YIeOHOro rmiana OIIOI CIIO Ba 0ase
OCHOBHOrO 0BIIEro 06pasoBaHusa ¢ MOJNYYEHWEM CPEAHEro  o0IIero o0pa3oBaHuUs
(TIIIKPC, TIICC3). B yuebupix mmanax [IKPC, [TTICC3 Mecro yueOHOH THCLIHTIIMHEL
«Dm3HKay — B COCTaBe 00IE0Opa3oBaTENbHBIX YUCOHBIX AWCUUINTMH 11O BBIGODY,
dopMupyeMbIX U3 OOA3aTeIbHBIX TIPEAMCTHBIX obnacret ®I'OC cpexnero obiero
obpasosamms, i1 npodeccndt CIO w cnermmanpaocteit CIIO  COOTBSTCTBYIOLICTO
npoduid mpodecCHoHaIbHOTO 00pa3OBaHMs.



PE3VJIbTATHI OCBOEHWMA VUYEBHON JUCHAILINHDI

OcBoedne cojepXaHds ydeOHOH  JVCLIHILIUHbL «®uzukay o0ecredrnBacT
JOCTHXEHUE CTYACHTAMHA CRCOVIOIIHX pe3y.HBTaTOBZ

* IHYHOCTHBIX!

— YyBCTBO TOPAOCTH ¥ YBaKEHMs K WCTOPUM U JOCTIDKECHUAM OTEYCCTBEHHOM
dusmueckodl  Hayku; (QUIAIECKH rPAMOTHOE TOBEACHHUC B npocdecCUOHANIBHOM
RESTEIBHOCTH W OBITY TIpH 06pareHuyt ¢ npubopamu W yCTPOHCTBAMH,

— FOTOBHOCTb K TPOAOIDKEHHMIO 00pa3oBaHWs W IOBBIIICHAA KBanM(puKaluyd B
u3bpauHoi NPOQECCHOHATBHOA  AEATENBHOCTH U 00BEKTUBIOE OCO3HAHHE POIH
bU3HIECKAX KOMIICTEHIIMA B 3TOM;

— YMEHME HCIONB30BaTh JIOCTHKCHUS COBPEMEHHOM (HU3MUECKOR HAYKH H
BH3MHECKITX TEXHOIOTHR [T TIOBBIMEHWS COOCTBERHOI0 HHTEIIEKTYANLHOIO pasBUTHA B
BLIOPaHHON NpodecCHOHATBHOR AEATENBHOCTH,

— yMEHHE CaMOCTOATENBHO NOObIBATD HOBBIE JULA ceba dusMueckue 3HAHWA,
HCTIONB3YS AJIST ITOTO JOCTYIHBIC HCTOYHUKY HH(POPMALIAY;

— yMeHWE BBICTPAMBATh KOHCTPYKTHBHBIC B3aMMOOTHOLICHWA B KOMAHIC IO
PELCHUIO O0ILMX 3a4ad;

— yMenWe ympaBisATh CBOEll IO3HABATENBHON JEATENBHOCTBIO, TMPOBOIHTE
CaMOOLIEHKY YPOBHS COGCTBEHHOTO MHTEIIEKTYANbHOIO PA3BATHA,

> MeTanpeIMeTHbIX:

— WCTIONBb30BAHKE PA3AMIHBIX BUAOB NO3HABATEIBHON IEATEIBHOCTH [Uid PEIUCHHA
hU3HYECKHX 327124, IPUMEHEHME OCHOBHBIX METOAO0B NO3HAHHS (nabmoaeHud, DK3aAMEH
NPOBOAMTCA NO PEILeHKIO MPOpeccHoHaTbHOI oGpazoBarteabHON OpraHu3alEd J1K00 1o
JKEJAHMIO CTYAEHTOB INPU U3YueHKH Y4eOHOH AMCIMNIIMHBL «Drzukay Kak TpodUIbHOK
yueOHOM AUCIMIUIMHEL. OMUCAHUSA, U3MEPEHHS, SKCIIEPUMEHTA) JULA H3YUEHHS Pa3IAYHbIX
CTOPOH OKpYKaomeH AeHCTBUTEIIbHOCTH,

— HCIIOb3OBAHME OCHOBHBIX MHTEIUIEKTYAIBHBIX ONEpallii; TOCTAHOBKYA 32/1a4H,
bOpMyJIEpOBaHM  TUDOTE3, aHaru3a W CHMHTE3a,  CPAaBHCHUS, obo0menu,
CHCTEMATH3aTMK, BBIABIICHUA TPHIMHHO-CIISICTBEHHBIX CBSI3¢H, IIOMCKa AHAJIOTOB,
hOpMYJIHpOBaHHs BbIBOIOB TS W3YHCHHA PasITMYHBIX CTOPOH ¢usuueckux OOBEKTOB,
SBIEHME M IPOLECCOB, ¢ KOTOPBIMM BO3HHKAET HEOOXOAMMOCTb CTAJIKHBATLCA B
npodeccronanbHov cdepe;

— YMEHWE TeHCPUPOBaTh MACH M ONPEAeNATh CPEICTBa, HEOOXOAUMEBIE UL HX
peaTU3aluy, ,

— yMEHME HCIONb30BaTh PA3IMYHBIC NCTOYHHKY JUL BOTYHCHHUA (pu3ndecKoit uH-
gopmannu, OHEHNUBATh €€ JOCTOBEPHOCTD,

— yMEHHUE aHATU3UPOBATH K IIPEJACTABIIAT HHGOPMALHUIO B PA3TMIHBIX BH/AX,

— yMeHWe My6IMYHO NPEACTABIATH PE3Y/bTaThl COOCTBEHHOTO HCCICNOBAHNAS,
BECTH [OWCKYCCHM, HOCTYIIHO M TapMOHUYHO COYETAA COACPKAHME M dhopMbI
npeacrapisemolt uHGopMauny,

* APEAMETHBIX:

— ¢chopMUPOBAHHOCTE CODCTBEHHOM NMO3ULMY N0 OTHOWICHUIO K (pH3MHICCKOM
nHGOPMALKA, MOMY4aeMOH U3 PA3HBIX NCTOYHHUKOB,



- TIOHMMaHHe (QU3MYECKOH CYIMHOCTH HabmoaaeMbix BO BceneHHol sBICHMI,

poiu ¢usMku B GOPMHUPOBAHKMU KPyro3opa U (PyHKIMOHAJBHONW rpPaMOTHOCTH HENOBEKA
JUISL PEILICHUSA NPAKTUYSCKHX 33134,

- BJIafCHUE OCHOBOMNO/IATAIOIIMM PpuzruecKknMu IIOHATHSMH,
3aKOHOMECPHOCTAMY, 3aKOHAMH M TEOPHAMH, YBEPEHHOE WCIOIB3OBAHME (PHUINYECKOHR
TEPMUHOJIOTHY U CUMBOJIMKH,

— BI3JCHUC OCHOBHBIMH METOJAMU HAYTHOTO NO3HAHUSA, HCHONL3YEMBIMH B
(uzHke: HabmoaeHneM, OIIMCAHNEM, K3MEPEHHEM, DKCIIEPHMEHTOM,

— yMmedusa oOpabaTelBaTh Pe3yABTATbl M3MEPEHWH, OOHAPYKMBATH 33aBUCHMOCTH
MEKAY (DHM3MUCCKUMH BEeIHYMHAMY, OOBACHATE IIONy4YCHHBIE pE3yJIbTATH W IENATh
BBIBOZDI;

— ¢(POPMHUPOBAHHOCTE YMEHUsI PENIATh (DUIUUESCKUE 3aJa4H;

— cOPMUPOBAHHOCTh YMEHUS [IPHMEHATH TIOJTYyUEHHbE 3HAHHS JUIS 0OBIACHEHUS
YCNOBHIE IPOTEKaHNs (PU3HUECKUX ABICHUH B IPUPOLAE, MPOPecCHOHATBHON chepe U A
OPUHATHA IPAKTUYCCKUX PELICHUH B TIOBCEAHCBHOM KU3HU,

— C(OPMUPOBAHHOCTh COGCTBEHHON MNO3MIAM IO OTHOMICHHMIO K (PHU3MUECKOMH
HHGOPMALIH, NOTYYAeMON U3 Pa3HbIX HCTOYHUKOB.



COAEP)KAHUE YUYEBHOH JUCLUILIMHBI

1. BBEIEHHUE. ®usuka — mHayka o npupoae. EcTecTBeHHOHAYyYHBIH MeTOn
TIO3HAHMA, €ro BO3MOXHOCTH W IPAHULb! TPMMEHUMOCTH. MOJENHpoBanUue (BU3NYeCKIX
ABIECHUH U IPONECCOB. PONb SKCMEPUMENTA M TEOPHH B NPOLECCe MO3ZHAHUS MPHPOJIBL.

Ouznueckue 3aKoHbL. OCHOBHBIE 2JIEMEHTH! (PUFHUECKOMR KapTHHBI MHpa.
2.MEXAHUKA

OTHOCUTENBHOCTD MEXAHUHECKOTO ABMKeHHA, CHCTEMA OTCUETa.

XapaKTEPUCTUKN ~ MEXAHHUYECKOrO  JIBHIKEHIHSA: NEPEMEILEHAE,  CKOPOCTb,
yckopervie. Buanl aswxeHns (pasnoMepHOe, PAaBHOYCKOPEHHOE) M MX Tpaduueckoe
ONHUCAHHUE.

Bianmoneiicteue ten. [lpuHuMn CcymeprnosMmmu  cil.  3aKOHBI JTUHAMUKHA
Hoiotona. Cumbl B 0pupoie: yHpYyrocrs, TPeHHe, cHIa TSKECTH. 3aKoH BCEMHUPHOTO
TAroTeHus. HesecoMocTs.

3aKOH COXpaHeHWs] MMIYNbCA W DPEakTHBHOE JBIDKCHHE. 3aKOH COXPaHCHHA
MEXaHW4ECKOHN 3neprun. Pabora u MoumzOCTS.

Mexaunyeckne  konebaHus. AMNIMTYla, DOCPUOJ, YacTOTa  KOJcOaHuii.
Mexanuueckne sonHbl. CBOMCTBO MEXaHWYECKHXK BONH. Hmina BonHBI. 3BYKOBBIE BOJIHEL.
YIIbTPa3ByK M €TO UCTIONb30BAHUE B TEXHUKE H MEIULMHE.

JemoHcTpaunu

3aBUCHMOCTD TPACKTOPUH OT BBIOOPA CUCTEMBI OTCUETA,

Bunpl Mexanngeckoro asuxenms.

3aBHCHMOCTh YCKOPEHMUS TeNA OT €r0 MAcChl U CHJIb, JENCTBYIONIEH HA TENO.

Crnosxenne cu.

PaBeHCTBO W MPOTHBOMONOKHOCTH — HANPABICHHA CUN  JeHCTBHA W
TIPOTHBOREHCTBUA.

3aBHCHMOCTB CHITBI YIIPYTOCTH OT AedOpMALIUH.

Custe! Tpenua.

Herecomocts.

PeaxtupHoe nsmxenue.

{lepexon OOTEHIMANBLHON 3HEPTHH B KHHETUIECKYIO U O0paTHO.

Obpasosanue 1 pacipocTpaHeHHe BOJH,

Hacrora koebaHnil 4 BEICOTA TOHA 3BYKA,

JlaGoparopHble paboThl

1. syuenue paBHOMEPHOTO IPAMOIHHEHHOTO ABIKEHNS

2.0npeenenue YCKOPEHUs NPH PABHOYCKOPEHHOM JIBHKEHHUH

3.Hccnenopanye auxenus Tena mon AeHCTBUEM TIOCTOSHHOMN CYUIEL

4. VlyueHHe 3aK0HA BCEMUPHOIO TATOTEHHS

5. Msydyenue 3akoHa COXPaHEHNT HMITYIILCR

0. M3yueHne 3aK0Ha COXPAHEHNUS MEXaHMYECKOR SHEPTHH
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3. MOJIEKVJIAPHAS ®N3UKA. TEPMO/JTUHAMUKA

Heropus aromucTHueckux ydeHUid. HaOmMoONeHWS W ONBITbl, IOATBEPKAAROLIUE
ATOMHO-MOJICKYNAPHOE CTPOCHHE BeEllecTBa. Macca ¥ pasMepsl MOJICKYJ. TemnoBoe
asuwxeHne. AOCOIIOTHAA TEMIEPaTypa Kak Mepa cpeHeil KHHETHYECKOM YHEPIHY YacTHLL,

ObpacHenue arperaTHEIX COCTOSHUI BEILICCTBA HA OCHOBE 4TOMHO-MOJIEKYIAPHBIX
npeacragnenvit. Moaene HaeampHOro rasa. CBsi3e MEXKAY NABICHUEM M CPEJHEH
KAHCTHUCCKOW OHEprued Mosiekyn raza. Mopaens CTpOeHMs >KHAKOCTH, BIamHocThb
BO3AyXa. [loBepXHOCTHOE HaTsKeHUe W cMaumBsanve. Mojernb CTPOCHUS TBEPIBX TE.
H3MeHEeHNS arperarHbiX COCTOSHHH BEHIECTRA.

BryTpenuas oneprus u pabora raza. [lepBeiif  3aKOH  TEPMOAMHAMUKH.
HeobpaTumocTh TETUIOBBIX [POLECCOB. TEIUIOBBIE ABUraTe/i M OXpaHa OKpYKaloieH
cpeasl. K1/ TemioBeix geurarenel.

HemouncTpanuu
JBuxeHNE OPOYHOBCKUX YACTHIL,
Hudbpyzns.
W3menenue 1aBIeHNUS ra3a ¢ K3MEHEHHEM TEMITIEPATYPHI IIPU TIOCTOAHHOM 00BEME.
Kunenue BOABI IIpU MOHIDKEHHOM JIABISHUH.
llcuxpoMeTp U rurpoMeTp.
SBnenue NOBEPXHOCTHOrO HATSKEHNUA H CMAUYMBAHMYA.
Kpucramiuueckue BemiecTsa.
Usmenenne BHyTPEeHHEH SHEPruy TN MPU COBEPIIEHUY PAGOTEI.
Mogema TenyioBeIX ABUraTese
JlaGopaTopubie padoTsI
1 MsmepeHue BraKHOCTH BO3yXa
2 M3MepeHne CHITbl OBEPXHOCTHOIO HATAKCHAS
3.Habmonenue pocta KpUcTawioB MOBAPEHHON COIH
4 MsydeHne TennoBoro paciIupeHys TBEPABIX Tel
5.13ydenne 0coGeHHOCTEH TETUIOBOTO PACIIUPEHUS BOAEI

4. JEKTPOJNHAMUKA

BzanMozneicTBre 3apsKSHHBIX Te1. DNEKTPHIECKU 3aps. 3aKoH COXpaHCHUA
MICKTPHYECKOTO 3apana. 3akon Kynona. 3MekTpHyecKoe nome. HaHpH}KeHHOCTb HONA.
[IpoBOAHMKA W AUDIIEKTPHKY B IEKTPHYECKOM NOJE.

TTocToauueril snexTpuueckmit Tok. Cuna TOKa, HANPSKEHHE, SIIEKTPHYECKOe
conmpoTubieHue. 3akon OMa TS y9acTKa LEnu.

Tennosoe nelicTeie snekTprdeckoro Toka. 3akon Jhxoyns — JleHna.
MOIHHOCTE 3IEKTPHYIECKOrO TOKA.
IonynpoBOAHUKH. ColOcTBennas u IIpUMecHasn MPOBOANMOCTH

noynpoBoAHUKOB. llonynposoauukoesiit auoxn. IToaynpoBoqHAKOBBIE TPUGOPEL.
Margutnoe mone. IloCToSHHBIE MarHWTBI M MarnuTHOe moiie Toka, Cuna
Ammepa. [IpyHIINT NEACTBHS S7EKTPOABHATaTEN.
SIBnenue MEKTPOMATHUTHO VHIYKIIHY, [ IpaHIKn JEHCTBUS
ekTporeneparopa. [lepemennniit Tok. Tpaxcdopmarop. [Ipouseoactso, nepesaya u
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NOTPEOICHHE  BIEKTPOIHEPIHH, IIpobnembl  3HeprocbepexeHu. Texnauka
6€30MacHOCTH B OOPAIICHUH C IEKTPUYECKHM TOKOM.,

ONeKTPOMAaTHWTHOE — MOjie ¥ 3JIEKTPOMATHUTHbIE  BONMHBL.  CKOPOCTS
3ICKTPOMATHUTHBIX BOJH. [IpHHIMALI pagHOCBI3H.

CBer kak onexkTpoMaruutHas BonHa. VHtepdepesnus W audpaxumst cpera.
3aKOHBI OTPAKCHUA M TIPENOMJICHHA CBETA. JIWCTIEpCHA CBeTA. PasfnaHble BHIHI
ICKTPOMATHUTHBIX ~ M3JIYUCHUA, MX CBOWCTBA U TIPAKTUYECKUE I[PUMEHEHUS.
Ontudeckue nprOOpPEI.

HemoscTpauun

BsaumopelicTeue 3apsKeHHbIX TET.

TIpoBOAHUKN B 3NEKTPUUESCKOM IIOJIE.

JIMDJIEKTPUKH B MEKTPHUSCKOM IIONIE.

TennoBoe neHcTBUE FIEKTPHUECKOrO TOKA.

CofcTBeHHas 1 NPUMECHAS HPOBOAUMOCTD [IONYIIPOBOAHHKOB.

ITorynpoBOIHUKOBRIM AKO.

Tpanzuctop.

Onmpit Dperena.

B3saumoelcTBHE IPOBOAHUKOB ¢ TOKAMH,

SIEKTPOABUIATENb.

DIEKTPOUSMEPHTEIBHEIE NPHOOPEL.

DNeKTPOMAarHUTHAN UHAYKIMA.

Pabora anexrporeneparopa.

Tpauchopmarop.

HsmyueHue u npueM 311eKTpOMArHATHEIX BOJIH.

Paamocesse.

Hutepdepennus caera.

Hudpaxuus ceera.

3aKOHBI OTPAKEHNA H MPEIIOMICHUS CBETA.

IonyueHne coexTpa ¢ NOMOLIBIO TPH3MBI.

Onruueckne npuGopsr.

JlaGopaTopHbie padoTnl

Uzyuenne sakona Oma 4714 yuacTia Henmn

Nsyuenue 3akona Oma 114 nosnmoil nenu

U3yueHue ABJIEHHA JIEKTPOMATHUTHOM UHAYKITHU

Onpenenenue K.IL.1 3MEKTPHUECKOTO YaliHUKA

Onpenenenue 34¢ 4 BHYTPEHHErO CONPOTUBICHMS HCTOYHUKA TOKA
Onpeaenenue TeMIepaTypsl HATH JaMITbl HAKAABAHHS

O W

5.KOJIEEAHUS Y BOJIHbI

Mexanunveckue konebanus. AMINIMTY/a, TEPHOL, 9acToTa, (paza konebanuii.
CeoBoaHbie U BeiHYsKACHHDIE KoNeOanus. Pe3onanc. MexaHuuecKHe BOITHEL
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CeoficTBa Mexanu4eckux By, JITHHA BOJIHbLL. 3BYKOBBIE BOITHBL. Y IBTPA3BYK M €T0
HWCIIOJIb30BAHUE B TEXHUKE Y MEAUIUHE.

KonebGarensuerit koHTYp. CBOOOIHBIE S/IEKTPOMATHUTHEIE KOJIEOaHNs. BpiHYKACHHBIE
MEXTPOMArHUTHBIE Konebanus. JeHCTByOnmne 3HaYEHUA CUIBL TOKA W HAPSIKEHHA.
KongeHcaTop H KaTylIKa B 1SN AePEMEeHHOr0 TOKa, AKTHBHOE CONIPOTUBIIEHHE.
DONEKTPUUSCKUH PE30HAHC.

QHSKTPOME{FHI/ITHOG TMOJIC U JJICKTPOMArHHTHBIC BOJHEIL. CKOpOCTI—:
JICKTPOMATrHUTHERIX BOJIH. HDHHL[HI'IBI PaaAROCBA3SH H TCICBUACHW A,

HdeMoHCcTpAIH

CBoboaHbie U BRIHYKISHHBIC MEXaHUUSCKHUE KOJIeOaHUA.
Pe3onanc.

Yacrora xonebaHul U BHICOTA TOHA 3BYKA.

CroOOHBIC 3NMCKTPOMArHUTHBbIE KOnebanus.
KonaeHcarop B nenu AepeMeHHoro ToKa.

Karymka vHAYKTUBHOCTH B LIENH NEPEMEHHOrO TOKA.
Pe30HaHC B LEMH NEPEMEHHOIO TOKA.

Jlabopartopubie paboThl

1. M3yueHre 3aBUCHMOCTY EPUOAA KOIeOaHUM BUTIHOTO MAATHHKA OT JJIHHB
HUTH.

2.HHJJ,yKTHBH08 # EMKOCTHOE CONPOTUBIICHNA B IIEMH NCPCMCHHOT'O TOKA

OnTuxa

CBeT Kak WICKTpOMarHuTHas BoIHA. HTepdepenums u audpakims cBeTa.
Tonspu3anys ceeTa. 3aKOHBI OTPAKESHUA W npesiomiieHus ceera. [lonHoe
BHYTpEHHEe oTpaxkeHue. Jlucmepcus csera. PazamdHbIe BUAL YICKTPOMArHUTHbBIX
U3IYYCHKH, HX CBOMCTBA U IpakTHYecKue npumenenns. GopMyia TOHKONH AHH3LL.
Ontraeckue mpubopsel. Paspewaronias cnocoOHOCTE ONITHYECKUX NPUBOPOB.

JemMoHcTpauu

3aKOHB! OTPAKEHUA K TIPEIOMICHUA CBETA.
IlonHOE BHYTPEHHEE OTPAKCHUE,
OnTtrueckue nprbopsl

Wnrepdepenwys caera.

ndpaxups caera.

[lonspu3sarms ceera.

IlonyueHue crexTpa ¢ MOMOIIBIO MPU3MBI.
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[lony4enue crnexrpa ¢ mOMOUIbIO ABGPAKUMOHHOR PEILETKH.
Crexrpockor.

Jlaboparopubie padoThl

[ MzyueHue n300pakeHUs IPEAMETOB B TOHKOH JTHH3E
2 Visyuenme unrepdepernnn v gudpaximit ceera
3.OnpeneneHne JTMHBE BOJIHB! CIEKTPANbHBIX JTHHMH

6.CTPOEHUE ATOMA U 3JIEMEHTBI KBAHTOBON ®U3UKHU

KsanroBasi onmruxa. Teruiopoe wu3nyueHue. PacrpenesicHne >HEprud B
cniekTpe abcomoTHO YepHoro tena. Ksanrosas runoresa [Tnanka. ®oronn. Baemnuit
(horosnexTpuueckuit sddext. Tunsl dorosnemenros. Jasnenne cpera. Ilonstue o
KOPOYCKYISIPHO-BOTHOBOM IPUPO/IC CBETA.

©u3uxa aToma. PasBuTre BITIAI0B HA CTPOCHWE BEILECTBA. 32KOHOMEPHOCTH
B ATOMHBIX CIIEKTPax BOJOpona. Slmepuas momens aroma. Ombihl D Pesepdopna.
Mogeny aroma Bojopoga mo H. Bopy. Tumotesa jae Bpoitns. CoorHourenue
HeonpeaencHuo el I'elisenbepra. Ksantosrie renepatopsl.

CTpoetine aTOMHOro fApa. DHEPTHA PACLUETIICHAS SAPA U S1ePHAs SHEPreTHKA.
PagnoaxrupHble U3NYUeHHA U MX BO3KEHCTBAE HA KUBHIE OPraHI3MBL.

HemMorCTpanuH

Qotorddexr.

Hanyaenue nazepa.

JInnehdaTeie CIEKTPbI PA3IYHBIX BELIECTB.

Cueruyuk HOHU3HPYIOMUX H3NYYEHHH,

IBOJIIOLMS BCEJEHHOI

O¢dext Jomnepa u obHapyxenue «pa3beranus ralakTik. |
TemHas MaTepus ¥ TeMHast SHEPrus.

Teopus 60aBIIOrO B3pLIBA.

BosmoxHbIe clgHapuy 3Bo1ouuM BeenenHoi,

DBOMOUMA ¥ IHEPrHA ropenns 38e3a. TepMOSIEpHBIH CUHTES,
OOpazosanme mnadeTubIX cucteM. CoHEURAS CUCTEMA.
JeMoHcTpanmiu

Conneunas cucrema (Moaens).

Gororpaduu MIAHET, CASIAHHBIE ¢ KOCMIUYECKNX 30H/IOB.
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TEMATUYECKOE [LIAHUPOBAHUE

ITpn peanusauuu conepxanus oOuweobpasoBaTeabHON YueGHON AUCLMTNIMHBL
«Du3uka» B npenenax ocsoenns OIOTT CIIO na 6ase ocHOBHOrO O6IIEro 0BPa3OBaHUS C
MOSyieHUeM cpeasero ofimero o0pa3oBaHna MakcWManbHas ydeOHas Harpyska
o0y4alomuxcs cocrapnset mo cnenuansHoctu CIIO rexmuyeckoro mpodmas 21.02.15
«OTKpbITEIE TOpHbIE PaboTe» - 181 uac, W3 mux ayauTopHas (oOa3arenpHas) Harpyska

oOyuaroumixcs, Bkmowad naGoparopusie  paborst —121  wac; BHEAYAUTOPHAS
camocTosTeNbHas paboTa ¢TyaeHTos — 60 yacos.
TEMATHYECKHWI TUIAH
Ne Hassanue paznenos, Tem. Komuuecrro ' Konuuecr | Koruuectso Konuuecrso
HACOB | BO 44COB | KOHTPOJBHBIX | CAMOCTOSTEIBHEIX
JI3 paboT paboT
Beenenue 3 - - !
1. Mexaduka 24 6 3 12
2, MosnekynspHass  dusuxa. | 14 5 2 7
Tepmonunamuxa _ ‘
3. DNEKTPOAUHAMNKE 30 6 3 15
4. Konebauus u sonub: 16 2 2 8
5. Onruka 8 3 2 4
6. OCHOBEI CNeLMaNBHOM | 6 = - 3
TEOPUH OTHOCHTEILHOCTH ’
7. Crpoenue aToMa ull2 - 2 6
AMEMEHTHL KB2HTOBQH
bu3uku
8. Crpoenne u  3BOMIOLHS | 8 - 1 4
Bceenennoit
BCEIQ: 121 22 15 60
BueaynuropHras camocTositenbhas paboTa:
llonrotoska  pedepatos,  coOOWEHHI — MHAMBMAYAIbHOTG  MPOEKTd  C | 60
UCHO0b30BAHHEM MH(POPMALIMOHHBIX TEXHOMOTHEA W .
IIpomexxyTouHas arrectalys B OpME SK3aMeHa
HTOIo 181 22 15 60
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XAPAKTEPHCTUKA OCHOBHBIX BUJI0B YUEBHON

AEATEJLHOCTU CTYAEHTOB

Coaepxanue o0yyenus

XapaKTepuCTHKA OCHOBHBIX BUJOB AeATESLHOCTH CTY1€HTOB (ua yposne
yuebHbIx AeHcTBHH)

Bsenenwe

YVMeHUsT  [OCTAROBKM  uenefl  [eATEnBHOCTH, [LIAHWPOBAHHA
COGCTBEHHON MEATENBHOCTH IUIH  JOCTWKEHMs [OCTABIEHHBIX LEIeH,
peNBMAEHHA BO3MOXKHBIX PESYNbTATOB O3THX JEHCTBUMH, OpTAHH3ANNH
CAMOKOHTPOJIS 7 OLEHKH TIONYYEHHBIX Pe3yNsTaTOB. Passurne CocoOHOCTH
SCHO M TOYHO H3/IaraTb CBOU MBICIH, JJOCM4ECKH O0OCHOBBIBATH CBOIO TOUKY
3peHus, BOCTIPUHMMATh ¥ AHAIM3HPOBATH MHEHUs COOECEAHHKOB, MPU3HABAS
MpaBo APYroro 4enoBeka Ha unoe MHeuue. [IpousBeneHue H3MEpEHNA
(GusHeCKUX BENMUYMH M OLEHKA TPaHULbI TIOTPELIHOCTEH  H3MEPEHH.
Ilpeacrapnesue IPaHWIBL [OrPELIHOCTEH W3MEPEHHI MpPH  MOCTPOCHUU
rpaduKoB. YMeHKE BEICKA3HIBATE MMNOTessl 1A oOpAcHenns HaOMONAeMbIX
ABJIEHWH. YMEHUE TpeAnaraTb MOJENH ABICHHM. Vkazanue TrpaHull
NpUMEHHMOCTH QU3MUECKHX 3aKOHOB. M3noxenne OCHOBHBIX ROJOXKECHUH
COBPEMEHHOM HAY4HOW KapTHHB! MHDPA. tlpuseaeHue NpUMEPOB BIMAHMIA
OTKPBITHH B (M3NKE Ha NPOTPECC B TEXHUKE U TEXHONOTHH INPOU3BOACTBA.
Ucnonbsopanne WHTepreTa s nosicka MuHhopMalu

1. Mexauuka

Kunemaruka.
Juramuka.

[IpepcTaBneHHe MEXAHU4ECKOTO ABMKEHHUS TEJId YPABHEHHAMHN 3aBUCHUMOCTH
KOODIMHAT M npoexiuell ckopocTw or Bpemenn, Ilpencrasnenue
MEXAHMYECKOrC ABIKEHUS Tenma rpaduxamy 3aBUCMMOCTH KOODRMHAT H
npoekiueil ckopocTu oT Bpemenn. Onpeaenenne KOOPAMHAT MPOUASHHOIO
MyTH, CKOPOCTH M YCKOPeHUs TeNa 1o rpagukam 3aBUCUMOCTH KOOPAHHAT U
MpoeKLMil CKOPOcTH OT spemenu. OmnpeneneHue KOOPAXHAT NPOHINEHHOTO
NyTH, CKOPOCTU ¥ YCKODEHMs TeNa 10 yPaBHEeHNAM 3aBHCUMOCTH KOOPAHHAT
M MPOEKUHH CKOPOCTH OT BpeMeHH. [IpoBeleHne CpaBHUTENLHOTO aHami3a
PABHOMEPHOIO U PABHOMEPEMEHHOrO IBIKCHUH. YKa3aHue MCTIO/B3OBAHUSA
IOCTYIATENBHOTO W BPALATEeNsHOrO ABYKEHWH B Texnuke. [lpuobperenne
ombiTa paboThl B TPYINTE C BbUIOTHEHMEM Pa3MHHBIX COLMANBLHEIX POINEH.
Paspabotka BO3MOXHOW CHCTEMbl JGHCTBAH M KOHCTPYKUMM  [ULA
3KCITEPUMEHTaNHOTO OMPEACTIEHUA KUHEMATUYECKHX BEJTHYMH.
Tpencraprenne uuGOpMAIMU O BUIAX IBUKEHHUS B BUIE TAOIMLEL.
O6bsicHeHNe NeMOHCTPALIMOHHBIX 2KCIIEPUMEHTOB, MOATBEPKIAMOINNX 3AK0OH
unepunu. Msmepenue macco Tena. M3mepeHue Chibl B32UMOJEHCTBHS TE.
Bouucnenye  3uauedMs  CWI TI0 M3BECTHBIM  3HA4EHUAM  Mace
B3aUMONEHCTBYIOIUX Ten ¥ HMX YCKOpeHMH. BBIMMCIEHNE S3HAYEHHH
YCKOPEHWMIl TeJ 10 M3BECTHEIM 3HAYEHMAM NEHCTBYIOIMX CUNT M Mace Tell.
CpaBHeHHe CUIbi HeWCTBHMs M npoTuBogeiicrsms. Ilpumenenne 3aKoHa
BCEMHPHOTO  TATOTEHHs  [pM  pacdeTax  CuR = u  YCKOPeHHH
B3auMoneHcTeyromux Tel. CpasneHue yekopenus cBoCOAHOrO MajeHus Ha
rmagerax ConHeuHo# cuctembl. Bpipenenne B TeKcTe yueOHHKA OCHOBHBIX
KaTeropuii HayuHOH MHGOpMALMH.

3aKOHbI COXPAHEHMS B
MEXaHHKe

[IpyMeHeHNe 3aKOHA COXPRHEHHs HMIYJIBCA ANS BIMMCIEHNs W3MEHEHHIl
ckopocteill Ten mpu wx B3auMopmeicTBusix. Wsmepenue paboTei CHI U
M3MEHEeHUEe KMHETHUECKOH osHeprum Tena. BemucneHue paborsl ¢l M
MIMEHEHHS KUHETHYECKO! JHEPTMH TeNa. BhiMUCICHME TNOTEHIHANBHOH
JHEpru¥ Ten B TPABUTALMOHHOM mojne. OnpeneneHue TOTEHUMATbHOR
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SHEPrHM YIPYro nedOopMUpPOBAHHONO Tela [0 U3BECTHOH nedopmauunu u
KeCTKOCTH Tena. [IpumeHenne 3aKoHa COXPAaHEHHMA MEXAHUHECKOH dHepTHu
TPH pacdeTax pesyJbTaTOB B3AUMOMENCTBHI TeJl rpaBHTALMOHHBIMH CH2-
MM M CHIAMH YIOPYrOCTH. YKa3aHHE TIPaHul]l IPUMEHMMOCTH 3aKOHOB
MEXaHUKH. YxazaHue yueOHBIX [UCHUIIMH, NPU MNIVUEHMH KOTOPBIX
HCIIONB3YKOTCS 3aKOHB] COXPaHeHUs

2

. OcHOBBI MONEKYNAPHON DH3HKH U TEPMOTUHAMHKH

OcHoBbI MONEKYLAPHOI
KHHETHYECKOH TEOPUH.
WneanbHbii ra3

BrITONTHEHNE SKCNEPUMEHTOB, CAVXKAIMX ANS ODOCHOBAHUS MOJEKYJIPHO-
kuseryueckei Teopun (MKT). Pewienue 3a1a4 ¢ MPUMEHEHHUEM OCHOBHOTO
YPABHEHHS MOJIEKYJIADHO-KHHETHYECKOH Teopuu razos.  OnpeneneHue
NapaMeTpoOB BELIECTBA B ra3000pa3sHOM COCTOSTHMU HA OCHOBAHMH YPABHEHHS
COCTOSIHUS MeanbHOro rasa. OrmnpeneneHne MapaMeTPOB BEINECTBa B
rasoobpasHOM COCTOSHWH W MPOACXONAIIUX MPONeCCOB no rpadukam
sapucumoctu p (T), V (T), p (V). DxcnepuMeHTaNbHOE HCCIEZOBAHNE
sapucumocta p (T), V (T), p (V). llpeacrasrenue B pune rpadukos
M30XOPHOre, 1300apHOT0 W M30TEPMUHECKOIO OPOLECCOB. BhiMuCIeHME
cpenHell KHHETHYECKOW OJHEPruMM TEIUIOBOTO OBWKEHHA MOJIEKYN TIO
W3BECTHO! TeMIlepaType BelxecTsa. BeicKassiBanue runores i 00bACHeHHA
HabmonaembIx  dBNeHUH.  YxasaHue TrpaHyll  MPUMEHUMOCTH  MOJEIN
«WACANBHBIH ras» u 3akoHos MKT

OCHOBLI
TePMOOMHAMMKU

H3smepenne konudecTBa TETUIOTHI B TIpoueccax Terulonepenadu. Pacuer
KOIUYECTBA TEIUIOTLI, HEODXOMUMOrO 1Jii  OCYLIECTBIACHUS 33AAHHOTO
npouecca ¢ Teruicnepenavel. Pacyer U3MeHEHUA BHYTPEHHE 3HEpruM Ted,
paboTel M NEepelaHHOT0 KOMWYECTBA TEIUIOThl C MCMOJIb3OBAHMEM NEPBOroO
3aKona TepMoauHaMukH. PacueTr paboThl, COBeplIeHHOM razom, 1o rpaduky
zapucumMoctin p (V). Bromucnenue paboTbl rasa, COBeplIEHHOR MpH
MU3MEHEHUU COCTOSHUS N0 3aMkHyToMy UMKy, Bommcnenwe KIIJ npwu
COBEpUIEHWN Ta3oM paboTsl B MpoUeccax H3MEHEHUs COCTOAHMA TIO
3aMKHYTOMY UMKy, QObsicHeHUEe NPUHIUNOB KEHCTBUA TEIIOBBIX MALIMH.
HeMoHcTpauus poan GU3KKK B CO3TAHMH M COBEPLICHCTBOBAHNM TEIMAOBBIX
asuratenedl. M3noxeHHe CyTH 3KONOFMYECKHX Hpodiem, OOYCAOBIEHHBIX
paboToOll  TENJIOBbLIX ABUraTeneil W MPEAIOKEHUE MYTH WX PELIeHHs,
VYkazanue rpaHuL NMPUMEHUMOCTH 3AKOHOB TEPMOAMHAMUKE. YMEHUE BECTH
JHAJIOT, BBICHYLIHEEZTL MHCHMC OINIMOHCHTA, Y4YaCTBOBATE B IHCKYCCHH,
OTKPHITO BBIPAXKATH ¥ OTCTAWBATL CBOK TOYKY 3pPEHUA. YKaszaHHe ydeOHbIX
OUCLMIUIMH, MpH M3YUEHU# KOTOPhIX MCHONB3YIOT yueOHbIH MaTepuan
«(CHOBBI TEPMOJUHAMUKIY

CaoiicTBa mapos,
KUOKOCTEH, TBEPABbIX TEJ

MsMepenne  BI@XHOCTH — BO3Ayxa. PacdeT  KONMYECTBA  TeIJIOTHI,
HEOOXOAMMOTC TS OCYIECTBISHHS [PpOHecca Nepexo/ia BeLecTra U3 OJHOIO
ArperaTHOr0 COCTOAHUSI B JIpyroe. DKCMEPUMMEHTANBHOE MCCIEAOBaHue
TEIUIOBBIX  CBOWMCTB  BELIECTBA. llpMBeAeHuE MNPUMEPOB KANMJUIAPHBIX
siBNeHuil B OwITY, Tpupose, TexHuke. McocnenosaHue mexanuuecknx csoicrs
TBepAbIX TeN. lIpumenenne $uzuveckux NOHATHH W 3aKOHOB B yueOHOM
marepyaie npogeccnoHanbHore xapaxrepa. Menonssosanue MHTepuera oo
NOMCKA MHPOPMATUH O pa3paboTKaX U NPUMEHEHHSX COBPEMEHHBIX TBEPAbIX
1 aMOphHBIX MATEPHATIOB

3. DnekTpoauHamuka

JNEKTPOCTATHKA

Bbruucnenune cun 8B3aUMOASHCTBUA TOUEUHBIX 3MEKTPHHECKHX
3apsfoB. BriuncaeHne HanpsKeHHOCTH 3MeKTPHUECKOTO IO OIHOTO U
HECKONBKUX TOHEYHBIX 3JEKTPHUUECKUK 3aPSA0B.
Berucnenue noteHIpaNa 3IeKTPHYECKOTO MOMS OHOTO U HECKOIbKUX
TOYEHHBIX ANEKTPUHECKUX 3apsaa0B. M3MepeHne PasHOCTH MOTEHIIHATIOB.
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H3mepenne 3HepIuy 3J1eKTPUYECKOTO MO 3aPsDKEHHOrO KOHAEHCATOPA.
Brr4ucienne sHEpriy 31eKTPUHECKOTO HOMNs 3aPsDKEHHOTO KOH/IEHCATOPA.
PaspaboTxa niana U BO3MOXHO# cXeMbl AeHCTRUMN IKCIEPUMEHTAIILHOIO
OTPEIENIEHUA SNEKTPOEMKOCTH KOHACHCATOPA M IMAIEKTPHUECKOH
NPOHHIAEMOCTY BellecTBa. [IpoBeneHne CPARHUTENBHOTO AHATU3A
I'PABUTALIMOHHOIO W 3JIEKTPOCTATHYECKOrO NoJeH

HocTosHuERI TOK

WUsmepenne wmomuoCTH  3ieKTpUYeckoro Toka. Msmepenme OIJIC wu
BHYTPEHHErO CONMPOTHBNEHUA MCTOMHHKA TOKA. BBIONHEHUE PACUETOB CHITBI
TOKA M HANPSKEHUI HAa y4acTKaxX 3nekrpudeckux ueneil. OObacHeHne Ha
MPHAMEPE IMEKTPHYECKONR Lenu ¢ AByMs WcTogHukamu Toka (IJC), B Kakom
Cly4ae NCTOYHMK 3NIEKTPHUECKOl 3HEPrHM padoTAET B PeXUME IEHEPATOPaE, 4
B KAKOM — B pexume noTtpedutens. OnpeneneHue TeMMEPaTypbl HWTH
HakanuBaHua. Fl3sMepeHHe >3AEKTPUYECKOTO 3apana snexktpona. CHsTHe
BOJNBTAMIIEPHOH XapakTepuCTHKM Auona. [lpoBeneHHe CpaBHHUTEILHOIO
aHan Mg TONYIPOBOAHMKOBEIX AMOAOB M TpuomoB. Hcmonbsosauue
Wutepuera gna  nodcka MH(POPMALIMM O  MEPCIeKTHBAX — PasBUTHA
MOJYPOBOAHUKOBON TEXHUKH. Y CTZHOBKA MPUYMHHO-CIIEACTBEHHbIX CBA3EH,
OObsicHenne MPUPOABI 3EKTPHYECKOrO TOKA B METAIAX, IJEKTPOIIMTAX,
rasax, BaKyyMe M noaynposoanukax. IlpuMmeHeHne 35ekTponns3a B TEXHUKE.
Mposenenue  CPABHUTENbHOrO  4HANM34  HECAMOCTOSTENBLHOTO W
CaMOCTOSITENILHOIO [a30BbIX PA3PAMIOB. ‘

MarHuTHbIE ABJIEHUA

Hsmepenne MEOyKLHM MarHATHOTO noms. Belaucienue cun, ReiCTBYROLIMX
Ha NPOBOAHUK C TOKOM B MATHHTHOM TIoJe. Boiuucnenue cun, aeficTByomMX
Ha 3JIEKTPWHECKHR 3apaf, ABWXKyWUiica B MarHuTHOM mone. Mccnenopanue
SIBJIEHUHA 3NEKTPOMArHUTHOM MHAYKIMY, CaMOMHAYKIMY, Beuwcnenue
sHepruv  MarHutHoro  nons.  OObsicHeHMe — npyHLMOA — AeHCTBHs
anekTpoaBurarena.  OObACHeHWe  NpPHHIMNA  AHCTBUS  FEHepaTopa
3NIEKTPHYECKOrO TOKA U 2JEKTPOMSMEPUTENLHBIX Npubopor. OOwsicuenue
NPUHLIMITA AeHCTBUA MacC-criekTporpada, yeKOpUTENne 3apsHkKeHHbIX 4ACTHIL
OOBACHEHNE POAN MATHUTHOTO 107 3€MJIM B KU3HH PACTEHMH, KMBOTHBIX,
yenoseka. Hpusegenue npuMepos npakTHYECKOro MPUMEHEHNS M3y4E€HHBIX
SIBJIEHUH, 3aKOHOB, NPUOOPOR, yCTPoUCTB. IIpoBeldeHHE CPABHUTEILHOIQ
aHalmM3a CBOWCTB  OJEKTPOCTATMYECKONO, MATCHMTHOIQ W BHXPEBOrO
anekTpudeckux model. OOBACHEHWE Ha NpUMEPEe MAarHWTHBIX SBIEHHIA,
noHueMy (PU3UKY MOKHO PACCMATPHBATh KAK METAUCLMILIUHY

4. KoneHaxnus v BoJHEI

MexaHuueckue
KosebaHus

Uccnenosarue 3aBHCcUMOCTM  fiepHOZa koneDaHMM  MaTeMaTHUUECKOro
MasTHHKA OT €ro ANUHBL MAcchl M ammnuTyabl Konebanuit. MccnenoBanue
3aBUCHMOCTH €pUOAA KOJAeOaHUH Ipy3a Ha NPYKHHE OT €ro Macchl H
JKeCTKOCTH Mpy»KMHbl. BbluMcneHue nepuona xonebaHuii MaTeMaTHYECKOTO
M2ATHUKZ TO H3BECTHOMY 3HA4YEHUIO €ro JnuHbel. Broiuucnenne nepuopa
konebanuit rpysa Ha NpPYXWHE [0 M3BECTHLIM 3HAYCHMAM €r0 Macchl M
KECTKOCTH NPy)uHbl. BbIpaboTka HABLIKOB BOCIPUHUMATH, aHATN3UPOBATS,
nepepabarbiBaTh M NPEABABISATH HHPOPMAIMIO B COOTBETCTBHM ¢
MOCTABNCHHBLIMU 3aja4aMi, [lpuBefenue NPUMEPOB aBTOKONEOATENRHBIX
mexannyeckux cucreM. Ilposenenue knaccnduxaiy konebanuit

Ynpyrue BosHbI

WsMmepenue mnuHBL 3BYKOBOH BOJNHBI [O PE3yNuTaTaM  HaOMIOKEHMi
uHTepdepeHnun 38YKOBBIX BOJH. Halmromenne u ofbicHeHHE SBICHHIX
uHTEphEpeHIMM ¥ AudpakiMM MeXaHu4eckux BOIH. IlpeacrasieHwue
obnacreli NpUMEHEHNS] YIBTPA3BYKA M NEPCTIEKTHBBE €r0 MCIOIb30BAHUS B
pasnuuHbX OOnMacTAX HaykH, TeXHHKH, B meauuvHe. H3noxenue CyTu
IKONOTMYECKUX MpolneM, CBA3AHHBIX C BO3JAEHCTBMEM 3BYKOBBIX BOJIH HA
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OPraHt3M 4YeOoBeKa

DIEKTPOMArHUTHBIE
konebauns

Habnronenne ocunnorpamm rapMOHMHECKiX KOnebaHmid CHIBI TOKA B ey,
H3mepenre 5SnekTpoeMKOCTH KoHAeHcaTopa. H3mepeHue MHAYKTUBHOCTD
katymku.  HccnenoBanme — sBNeHWst  3MEKTPHUECKOrO  PE30HAHCA B
nocnegoBatensHon uenym. lIpopenenne aHanormu Mexay (PUIHUECKMMH
BC/TM4MAAMY, XapaKTePU3YIOIUUMHM MEXaHHHECKYH W 3JICKTPOMATHHTHYIO
kosnebaTeNbHble CHCTeMbl. Pacuer 2HaueHmil CHIBI TOKA M HANpKEHHS Ha
3JEMEHTaxX uenu nepemennoro Toka, HMecnenopaHwe npuHumna ReACTBUA
Tpanchopmaropa.  MccnemoaHue —OpuHLMNE  IEHCTBHR  reHepaTopa
nepemeHHoro Toxa. Mcnonssosanne MuTepHera nns noucka uudopMaiuy o
COBPEMEHHBIX CIOco0ax mepesatiu SJIEKTPOIHEPTHH

D AEKTPOMArHUTHBIE
BOJHB!

OcymecTpicHue paguonepenasn u pazuonpueMa. HccrenoBaHHe CBONWCTB
SNEKTPOMATHNTHBIX BOJIH C NOMOLIBI0 MOOUIBLHOTO Tene- hoHa. PasBurue
LEHHOCTHOTO OTHOLICHWA K M3yYaeMbIM Ha ypokax (usuku o0bexTam u
OCBayBacMbIM  BRAaM jiesitenprOcTH.  OObACHEHWE MPUHLUANATLHOIO
PasIMiua NpUpOfbl YIPYIUX U 3JEKTPOMArHUTHBIX BONH. M30%eHde cyTu
IKOQJIOTHYECKMX MPOBIEM, CBA3AHHbIX ¢ 3IEKTPOMATHUTHLIMH KOIEOaHMSIMU 1
BONTHAMH. OOBICHEHME PONU 3EKTPOMACHUTHBIX BOJH B COBPEMEHHBIX
uccnenosanuax Beenennoii

5. Ontuxa

IMpupona ceera

HpuMenenne Ha NpaxTHKe 3aKOHOB OTPAMKEHWs M MPENOMJIEHHS CBETA NPH
pemenny 3anaq. OnpereneHue CIEKTPANbHBIX PAHHL YyBCTBHTENLHOCTH
HEJIOBEUECKOrO I1a3a. Y MeHue cTpoaTh N300PAsKEHNs TIPEIMETOB, JABaeMble
NUH3AMHY. PacyeT pacCcTOAHUA OT JH3BE 10 M300paxeHus npeaMera. Pacuer
ONTHYECKOH CHJIbl nuH3bL M3mepeHne (OkyCHOrO paccTOAHMS JIMHI3BL
Hcnipitanne Moaeneii MUKPOCKOIa ¥ TEAECKONa

Bonuoseie ¢cBONCTRA
CBET

Habnronenne  apnenns  uHTephepeHLMM  SNEKTPOMATHHTHBIX  BOJH.
Habnmonenue asnenns nndpaxuun snexTpomMarHutHeix BonH. HaGmonenwe
ABJIEHMSI TIONAPH3ALMU  SNEKTPOMATHUTHBIX BOJMH. M3mepenwe AmuHbl
CBETOBOH BOJIHB! MO Pe3yNbTaTaM HAONIOACHUS HBJACHMA HHTEphEpEHLAM.
Habmonmenne sBnewws aupakuum ceeta. HabnomeHne  asnerus
nonApusauMH W aucnepcuu ceeta. TIOMCK pasmiduii 4 CXOACTBA Mexay
An(pPaKUMOHHBIM W AMCTIEDCHOHHBIM CIIEKTpaMA. [IpHBeseHHe mpUMepoB
MOABJICHUS B [PUPOAE M WUCHOJB3OBAHUS B TEXHUKE  SBACHHIL
MHTEP(QEpPeHUMM, AUQPAKLMH, [ONAPH3AUMA W JIHCNCPCHH  CBETA.
Iepeuncnenye MeTOIOB MOSHAKKSA, KOTOPbIE HCMIONBL3OBAHLI NPH H3Y4EHHH
YKA3aHHBIX SIBJICHULL.

6. (OcHOBbI CEUMANTLHON TEOPUH GTHOCHTENILHOCTH

OCHOBDBI cHeUManbHOM
TEOPUH
OTHOCHTEJILHOCTH

OBbsicHenne sHawnMocT omkita Malikenscona-Mopnu. ®opmymuposanue
nocrynatos. OObacuenue sddexta 3amemenus speMeny. Pacuer 3Hepruu
NoKOs, HMITYJNbCA, SHEpruM cBobOoAHOHM wacTuupl, BripaOoTka HaBbLIKOB
BOCIIPHHMMATE,  AHAJIM3UPOBATh,  nepepalbaThiBaTh M NPEHAbABIATH
uHPOPMALKIO B COOTBETCTBHM C NIOCTABICHHbIMHU 38a92MM.

7. CTpoeHue aToMa M 3eMEHTbI KBAHTOBOM (DU3HKH

KBaxTOBas onrtuka

Habmonarts porosnextpuyeckuit sddexr O6biacHsTs 3akoHs! CTONETOBA Ha
OCHOBE KBAHTOBBIX TIpeacTaBieHui. Pacder mMakcHMaNbHON KMHETHYECKON
SHEPrUM SNEKTPOHOB npu GoTosnektpudeckom sddekre. Onpenenenue
paboThi BBIXOAA SACKTPOHA N0 rpadWKy 3aBHCHMOCTH MAKCHMAIBHOLL
KUHETHU4ECKON 3HEpruM (GOTO3MEKTPOHOB OT YaCTOTHI cBeTa. M3mepeHnme
paboTbi BriXosa snexTpona. [epedncaenne npubopos YCTAHOBKH, B KOTOPBIX
npUMeHsieTcss  §e3  unepuuoHHOCTE  doTosddexta.  ObbscHeHHe
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KOPIYyCKYJIAPHO-BOSHOBOTO Ayanusma cBoicTs poroxos. ObwvsacHenwe pom
KBAHTOBOH ONTHKY B PA3BUTHU COBPEMEHHOH PHU3MKK

Quzuka atoma

HaOmonenue nuHefiuaThix crekTpoB. Pacder uacTOTBl M MJIHHBL
BOJIHBL HCMYCKa€MOIO CBeTa IIPY IEPEXOJe aTOMAa BOAOPOAZ M3 OIHOTO
CTALMOHAPHOIO  COCTOSIHMA B Apyroe. OObicheHue NpOMCXOXIEHUS
JUHEHYATOro CHEKTPa aTOMa BOMOPOAA W PA3NMYHS JIHHEHYATEIX CHEKTPOB
pasnuuHbix rasop. HccienoBaHue nuHeduaToro cnextpa. Mccnemosanue
NPUHLKIA Pa0OTh! JIIOMHHECUEHTHOU nammbl. HabmomeHue u 0OBsICHeHue
NpUHIKNa AeficTBus nasepa. [pupeneniie npuMepoB UCMIONb30BAHUA Na3epa
B COBPEMEHHOH Hayke u TexHuke. Hcmonesosanne WHtepHeTa anst nowcka
UHQOPMAIIMK O NEPCTIEKTHBAX TPHMEHEHHA Ja3epa. BBMHUCIEHHE [IMHBI
BOJIHBI 1€ BPOIA ¢ M3BECTHBIM 3HAYEHMEM HMITYIIhCA.

PH3uKa AaTOMHOIO AApa

Habmonenue tpexor amsha-4acTuu B kamepe BHIbCOHA. Perucrpuposanue
ANEPHBIX H3MyHEHHH ¢ NOMOMbIC cueTynka ['efirepa. Pacyer sneprun csasu
aToMHbIX snep. OnpeneneHye 3apaia U MacCOBOTO MMC/IA ATOMHOFO fipa,
BOBHMKAIOIIEr0 B pPE3yNbTare paAvCakTUBHOIO pacnaje. Briuncienue
3HEPruH, OCBODOKNAUIEHCA npy palHoakTHBHOM pacmane. Onpenenerue
NPOOYKTOR sAEPHOW peaxyuu. Brryucnenue avepruu, ocBoboxparomeiics
TpH  AAEPHBIX peakuusx. lIoHMMaHWEe nNPEeUMYINECTE M HENOCTATKOB
UCNONB30BAHMS ATOMHOR SHEPIUH ¥ HMOHH3HMPYIOIIMX H3Jy4eHuil B
MPOMBILICHHOCTH, MeAnnnse. Hanoxkenue cyTu 3konoruuecknx npobaem,
CBA3AHHBIX € OHOJIOTUYECKUM JEHCTBHEM PAAMOAKTUBHBIX H3NAYYEHHI.
IlpoBenenue xnaccupurauuy 3JMEMEHTAPHBIX HYaCTHL MO HX (BPUINYECKUM
XapaKTepucTHKam (Macce, 3apsfly, BPEMEHH XKH3HYM, COHHY M T. 1.).
Ilonumanue 1HEHHOCTEH HaywHOrO NO3HAHMA MUpa He Boobme s
4EJ0BEYECTBA B 1EI0M, 4 ANA KaXnore o0yJaroluerocs JIHYHO, LEHHOCTEN
OBJAACHN METOAOM HAYYHOIO MO3HAHUSA AJA AOCTUXKEHHS yerexa B mobom
BHAE NPAKTHYECKOH AeATenbHOCTH. IIpencTaBleHMe O XapakTepe 4eThIpex
TUTIOB QYHIAMEHTAIBHBIX IPEACTABICHMI B3aUMORSHCTBUI 3JIEMEHTAPHBIX
4aCTRL B BUAE TaOMMIBI,

8. DBORFONUA BCEJISHHOM

Ctpoenue u passutne
Bceenennoit

Habmonenue 3a 3pezpamu, Jlynoit u mnaHeramu B Teneckon. HaGmonenue
CONHEYHBIX IATEH ¢ [OMOIILIO TEJeCKONa M COJNHEYHOre SKpaHa.
Hcnons3oBanue luTepnera Ans noucka H30BPAKEHHH KOCMHYECKHX
obbexToB u HHpOpMalmH 06 ux ocobeHrocTax OBGCYKIEHHE BO3MONKHBIX
cuexapues 3poouun Beenennoll. MenonbzoBanne MHTepHeTa a1s NOMCKa
COBPEMEHHOW MH(opMaLnu o passutun Beenennoii. Ouenka mudopManus ¢
MO3ULUMM €€ CBOHCTB.  AOCTOBEPHOCTH, OODBEKTHBHOCTH,  [IOJHOTHL
AKTYANbHOCTH U T. [1.

DBOMIOLMS 3BE3].
I'unoTtesa
NPOUCKOKASHUS
Conneunoit cuctemel

Brraucnenne sHepruu, ockoOOKIAIOWENCS IPN TEPMOSAEPHBIX Pe- AKIHIX.
DopMyIHpOBKa MPOOTEM TEPMOSNEPHOI 3HepreTuxu. O6BICHEHHE BIUSHUS
CONIHEYHOH axTHBHOCTH Ha 3Jemyno. I[loHMMaHue pONM  KOCMHMECKHX
MCCNENIORAHUN, UX HAYYHOTO W SKOHOMHUHYECKOro 3HaueHus. OOCyxaeHue
COBPEMEHHBIX THIOTES O NpoucxoxaeHnn COMHEYHON CUCTEMBI
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YYEBHO-METO/JINUYECKOE U MAI‘)EPI/IAJIBHO—TEXHI’I‘IECKOE
OEECINEYEHUWE ITPOrPAMMBI YUEBHOU JUCIATUINHDI «@PHU3NKA»

OcBoeHKe IPOrpaMMbl y4eGHON AUCHMIUTMHS «QU3HK2) IPE/II0NAracT HAIIHE B
npodecCHOHANbHOH 00pa3oBATEABHON OpraH13aLiy, peanusyomel 00pa3oBaTebHYIO
nporpamMmy cpeasero o0mero o0pasoBaHus B IPEACIax OCBOCHUA QITOII CIIO na base
OCHOBHOTO 06MIero 06pa3opanms, yieOHOTO KaOHHETa, B KOTOPOM MMECTCs BO3MOXHOCTD
ofecneunTh CBOBOANBIN A0CTYN B MIHTEpHET BO BpeMs y4cOHOrO 3aHATHS U B ICPUOJL BHE
yueBHOM AesTensHOCTY 0Oyuatomuxcd. B cocras kaOnHeTa QU3UKHA BXOAUT J1ab0paTopus
¢ mabopautckoi xomuarol. Ilomelienue xabuaera (U3MKM JO/DKHO YyAOBISTBOPITE
Tpefopannam CaHUTapHO-STMACMHUOIOIMHIECKUX NPABII M HOPMATUBOB (CanllnH 2.4.2
Ne 178-02) o GbiTh OCHAIUCHO TMUIIOBBIM OOODYAOBAHHKEM. B kabunetre AOMKHO ObITH
MYTTBTUMEAUIKHOE 06OPYI0BaHKE, TIOCPEACTBOM KOTOPOro y4acTHUKH o6pa3oBaTeIbLHOTO
[IpoLecca MOTYT MPOCMATPUBATE BH3YaJIbHYIO nrdopManuio 1o Gu3KKe, CO37aBaATh
[pe3eHTalH, BUACOMAaTepralbl U T. 11. B cocTas yue6HO-METOANYECKOrO M MaTECpUaIbHO-
TEXHUMECKOr0 OOeCIeTeHMs TPOTPAMMEI yueOHOM AUCIMIITHHG «DU3HKaY, BXOIAT:

e HarLIHBIE TOCOBUs (KOMIUIEKTH yueGHbIX TaOmML, IUakarel: «DU3HUeCKUe
penMuuHLl ¥ (DYHAAMEHTAILHEE KOHCTAHTHD, «MexIyHapoNHas cucTeMa eIMHAL CH»,
«TlepuosmHeckas cHCTEMA XUMHUECKMX 5reMentos /[l Y. Mengenaeesa», MOPTPETHI
BB AAIOIIMXCA YICHBIX-(PU3UKOB ¥ ACTPOHOMOB);

* yHGOPMAITMOHHO-KOMMYHIKATUBHEIC CPEICTBA,

* JKPAHHO-3BYKOBbIE TOCOOHH,

+ KOMMIEKT MieKTpocHabkeHus kabunera (U3WKA, * TEXHWICCKHE CPEACTBA
o0OyueHus,

s JIEMOHCTpALMOHHOE OOOpyAcBaHue (O0uIlero HA3HAYCHMA W TEMATHHCCKHC
Habopbl),

« naboparopHoe 000pyAoBaHKE (OOLIETO HA3HAUCHHA U TCMATHHCCKUC Habophl),

s CTATHYECKUE, TUHAMUGECKUE, IEMOHCTPALIMOHHBIE W PA3JaTOYHBIC MO/ICIHA,

« KOMILIEKT TEXHHUCCKOW IOKYMCHTAIMW, B TOM YHCIIE MacmopTa Ha CPEACTBA
0Oy4EHMA, HHCTPYKLIAN TTO WX HCTIONBE30BARUIO M TEXHUKE 0e30MacHOCTH,

o GuGmmoTeunbli (Goug. B OGmbnuoteunbiii GOHA BXOAAT YHCOHHKH, yueOHO-
meroanueckue kommiektol (YMK), obecreunBaiomme OCBOCHAC yueOHo# AMCHAILIHHEL
«Du3uKa», PCKOMEHJOBAHHBE  WIM  JONYMIGHHBIE Ul WCMONE30BAHMA B
podeCCHOHANLHBIX 00Pa30BATENBHbIX OPraHU3aLMAIX, PEAIU3yIOIHX 00pa3oBaTenbHyIO
nporpamMmy cpezaHero odwero oGpasoBaHns B MPEAETAX OCBOCHHA OIIOII CIIO na 0ase
OCHOBHOrO 00mero ofpasosanusa. bubanoreussii Qomra MoxeT OBITH  AONOTHEH
du3MUECKAMY SHIMKIONEIMAMY, ATNAcaMu, CJIOBapsIMi H xpectoMaTuelt mo ¢Gusnke,
CIIpaBoYHUKaMy no (QH3UKE ¥ TEXHAKE, HAYYHOH U HAYYHO-NOMYJISIPHOH JTHTEPaTypoH
eCTCCTBEHHO-HAYYHOro COACpKaHusA. B mpouecce OCBOCHHS HPOrPaMMBI yueOno#
JUCHAMIMHEE  «DU3uKay CTYACHTH JOKHBI  HMETh  BO3MOXHOCTS  J10CTyna K
JEKTPOHKLIM YIeOHBIM MaTepuanaM no Qusuke, MMEIOUIIMCS B cBOOOJHOM AOCTYIE B
cetn HHTepHeT (3MCKTPOHHBIM KHUIaM, IPAKTUKYMaM, TECTaM, MaTepraiaM El'D u ap.).
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PEKOMEHAYEMAS JIMTEPATYPA

Jld cTy1eHTOB

. Imurpuesa B.®. ©wsnxa g1 npodeccuit  m CCIUABHOCTEH
TexauuecKoronpodmIa.  yueOHMK IS CTYAGHTOB  HPO(ECCHOHAIBHBIX
00pazoBaTebHBIX OPTaHM3alMY, OCBAHBAOMIMX NPOPECCHU M CTCHUANTbHOCTH
CI10. — M., 2017,

. Omurpuea B.®. Ouznka ana npodeccuii M CHENHATBHOCTEH  TEXHHYECKOTrO
npodwts, CGopaux 3anau: y4ae6. mocobue uis CTYACHTOB Mpo(eccHOHanbHbIX
00Pa30BATENbHHX OPraHHU3allid, OCBAWBAIONIMX IPOPECCHH U CICIMANBHOCTH
CI10. — M., 2017.

. Imurprena B.®., Bacumbes JLU. ®usuka a1a npodeccuil ¥ cnenuarbHOCTEH
texumueckoro npodwis. KonrtponsHeie warepuans  yue6. nocobue s
CTYAEHTOB NPO(ECCHOHANEHBIX 00Pa30BaTENbHBIX OPraHm3ayy, OCBAUBAIOIIAX
npodeccun u crnenpamsaoctTH CI10. — M., 2016.

Jmutpuesa B.®. Ownsuxa ais npodeccHii W CNELHATBHOCTEH TEXHHHYECCKOrO
npodmnsa. JlaGopatopubii  TpakTukyM: yueO. mocobue i CTYEHTOB
npodeccuoHanBHBIX 00pa3OBATENbHBIX OPraHU3aluy, OCBaHBaAIOIINX npogeccun
u cneumansioctn CIIO. — M, 2017,

Tpodumosa T.W., @upcos A B. ®usnka anid npodeccnit M CHELHATLHOCTSH
TEXHMUYECKOTO W ECTeCTBEHHO-HAaydHoro npodwueii: COopruK 3amaw: ydeOHOE
nocobme yued. nocodme s CTYACHTOB MPOMEeCCHOHABHBIX 00pa30BaTENbHbIX
OPTaHM3ALMHM, OCBaUBaOLIX TTpodeccrn u crenmamsrocTy CIO. — M., 2017,

. Tpodumora T.H., ®upcos AB. ®n3uxa 113 npodeccnil n CHCHUATLHOCTSH
TEXHAYECKOTO ¥ ECTECTBEHHO-HAaydyHOro npodmued: Pemenus 3sazau: yuel.
nocobue AN CTYACHTOB NpOdeCCHOHANBHBIX 00pa3oBaTENbHBIX OPraHUu3aluy,
ocpausaomux npodeccnn u cnewuansroctn CHIO. — M., 2016,

dupcos AB. Ousuka ans npodeccit U CIEUMANLHOCTSH TEXHWYECKOro W
eCTECTBEHHOHAYYHOTO Tpoduieil. yuyeGHUK ANA CTYAEHTOB NPOGEeCCHOHATBHBIX
06pa30BaTENbHEIX OPraHM3alliy, OCBAHBAIOIIMX NPO(PECCHM ¥ CNEUUATBHOCTH
CIIO ./ noxn pex. T.Y Tpothumosoit, — M., 2017.

Jiqa npenoaasaresied

1.  O6 obpasosanun B Poccuiickoit ®enepaunn: OenepalibHbld 3aKOH OT
29.12. 2012 Ne 273-®3 (B pex. deaecpanpabix 3akoHoB or 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-03, ot
25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-03, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3m,,
precennbiMy DesiepanphbiM 3akoHoM ot 04.06.2014 Ne 145-®3) B pea. Or
03.07.2016, ¢ w3m. ot 19.12.2016)
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2. Tlpuxas MunucrepcTsa 00pasoBarid U HAYKY P® ot 31 nexabpa 2015
r Nel578 «O Buecenny u3meHenmdt B DeaepanbHBIN roCYAapCTBCHHBIA
0BPa30BATEIbHEIN  CTAHAAPTCPEAHETO  OOIIETO o6pa3zoBaHus, YTBEPKICHHBIH

npukazoM MuHHCTepeTEa ¥ 00pasoBaHud U HayKH Poccuiickoii deneparmu ot 17
masi 2012 r.Ned13»

HurepHeT- pecypchl

1 www. fcior. edu. ru (DenepadbHblii LEHTP HHPOPMAITMOHHO-
00pa3oBaTeILHEIX PECYPCOB).

7. wwww. dic. academic. ru (Axazemux. Cnosapy H SHUMKIONEIMH).
www.booksgid.com (Booxs Gid. Dnexrponnas 6ubmmorexa).

3. www.globaltekaru (I'moGanrexa. [mobanphast GuOIHOTEKa HAYYHSIX
pecypeos). www.window.eduru (Eamsoe OKHO AOCTYHA X 00pa3oBaTeIIbHbIM
pecypeam). www. st-books.ru (Jlyumas yue6nas JTUTEPATYPA).

4. www. schooleduru (Poccubickui 00pa30BaTeTbHBIA  TIOPTAL.
JIOCTYIHOCTD, KA4eCTBO, 3(h(HEKTHBHOCTS).

5.  www.rwbook (OnexTpoHHas OubIHOTEHHAS CHCTEMA).
www.alleng.ru/edu/phys.htm (OGpasosatensubie pecypest MaTepreTa — Dduszuka).

6. www. school-collectioneduru (Eaumas KoOIeKIHa OW(POBHIX
06pa3oBATENBHBIX PECYPCOB).

7. https//fiz.1september.ru (yueOHO-METOANYECKAS TA3CTA «Du3mkar).

8. www n-t.rw/nl/fz (Hobenesckue naypearsl 0o (pU3MKE).

[IpuMepHas ocHOBHas 06pa30oBaTENbHAs IPOrpaMmMa CPeIHEro ob1mero o6pa3zoBaHus,
onoGpedHas pemeHueM (heaepasibHOro yueOHO-METOIMIECKOTO O00BCAMHEHHA IO
o6uiemy o6pasosanuto (TpoTokon ot 28 moud 20161, Ne 2/16-3).
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