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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma oOmIeoOpa3oBaTeTbHON Yy4eOHOW MUCHUIUIMHBI «DHU3NKa»
npeaHa3HadyeHa Ui W3y4eHHs ~— QU3MKH B MPO(ecCHOHAITBHBIX
oOpazoBarenpHbix opranuzanusax CIIO, peanusyrommx o00pa30BaTEIbHYIO
porpaMMmy CpeaHero o0mero oopa3oBaHUsl B MpeeIax OCBOCHHS OCHOBHOMN
npodeccuoHanbHol obpazoBatenbHor mporpammbl CITO (OITOIT CIIO) nHa
0a3e OCHOBHOTO 001Iero o0pa3oBaHusl MPU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabounx, cIyKalux ¥ CIIeUaINCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oodiero
00pa30BaHUs, TPEIBABISIEMBIX K CTPYKTYype, COJCP)KAHUIO M pe3yJbTaTam
OocBOeHHMS  y4yeOHOW  aumcuuruimHbl  «Duswka», B  COOTBETCTBUU  C
PekomenmanussMu 1O  OpraHM3alMd  TONYYEeHHS  CPEAHEro  0o0Imero
o0pa3oBaHHsS B Tpeleiax OCBOCHHs OOpa30BaTENBHBIX MPOrPaMM CPETHETO
npodeccruoHanbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 00pa30BaHuUs C
yuyeToM TpeOoBaHUI (QenepanbHbIX T'OCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIAPTOB M TMOJy4aeMol mpodeccud WIH CHEUAIBHOCTH CPEIHETO
npodeccruoHanbHOro odpazoBaHus (MUCbMO JlemapramMeHTa rocy1apCcTBEHHOM
MOJINTUKK B cdepe TMOAroToBKM pabounmx kaapoB u J(I[IO MuHOOpHaykH
Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mporpaMMbl «Du3nKay HaMpaBIeHO Ha JOCTIKEHUE

CJIEIYIONINX 1eJIei:

* OCBOCHHE 3HAaHMA O (QYHIAMECHTAJIBHBIX (QUINIECKUX 3aKOHAX W
MPUHIMIAX, JIGKAINUX B OCHOBE COBPEMEHHON (U3NYCCKON KapTHHBI
MHpa; HanboJIee BaXKHBIX OTKPBITHSIX B 00JIACTH (DU3HMKH, OKa3aBIIHX
OTIpe/ieTIsIIolIee BIMSHIE HAa Pa3BUTHE TEXHUKUA U TEXHOJOTHH; METOJax
HAyYHOTO TTO3HAHUS PUPO/IHI;

* OBNQJICHHEC YMCHHUSAMH TPOBOAUTH HAOMIOJACHWS, IUIAHUPOBATH W
BBITIOJIHATD 3KCIEPUMEHTBI, BBIJIBUTATh THUIIOTE3bI W CTPOHMTH MOJICIIH,
NPUMEHATh TIOJYyYCHHBIE 3HaHWUA 10 (Qu3uke Isi  OOBSICHCHHUS
pa3Ho0Opa3HBIX (PU3MUECKUX SBICHUN M CBOMCTB BEIIECTB; MPAKTUUCCKU
UCTIONB30BaTh  (M3WUECKHWE 3HAHMS, OICHWBAaTh  JOCTOBEPHOCTH
€CTECTBEHHO-Hay4YHOU HH(OpMAIUu;

* pa3BUTHE IMO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYAJIBHBIX M TBOPUYECKHUX
CHIOCOOHOCTEH B TpoIiecce MpUOoOpETeHHS 3HAHUM M YMEHUH M0 (U3HKE C
WCITOJIb30BAaHUEM PA3TMYHBIX UCTOYHUKOB MHPOPMAIIUA U COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHA;

* BOCNHTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOB
MPUPOABI, HMCIOJB30BaHMS JOCTH)KCHHN (U3MKKM Ha 0Jaro pa3BUTHS
YeIOBEUECKONH I[MBUIW3AlMK; HEOOXOIMMOCTH COTPYJHHYECTBA B
MPOIECCE COBMECTHOTO BBITIOJNIHEHUS 337a4, YBOKUTEIHLHOTO OTHOIICHHSI
K MHEHHIO ONTIOHEHTA NIPpH 00CYXICHNUHU MPOOJIEM €CTeCTBEHHO-HAYIHOTO
COJIEpKaHUS; TOTOBHOCTH K MOPaTbHO-ITHYECKON OLICHKE
WCITIOJIb30BAaHUSl HAYYHBIX JOCTIKCHHH, YyBCTBa OTBETCTBCHHOCTH 32
3aIUTY OKPY)KAIOIIEH CpeIbl;

* WCIOJIb30BaHWE TMPUOOPETECHHBIX 3HAHUKW M YMEHUH IS pElICHUS
MPAaKTHYECKUX 3a/7a4 TTOBCEIHEBHON KM3HH, oOecredeHnss 0€30MacHOCTH
COOCTBEHHON >KHM3HH, PAIIMOHAIBHOTO MPUPOOTIONB30BAHMS U OXPAHBI
OKpYXaromel cpeabl 1 BO3MOXXHOCTh IPUMEHEHUS 3HAHUH MPU PEIICHUH



3a/lay,  BO3HHMKAIOIIMX B  MoOcleayromeil  npodeccuoHalbHON
NS TENbHOCTH.

B nporpammy BKIIIOUEHO cOfepKaHUE, HalpaBlIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIMH, HEOOXOJUMBIX ISl KadeCTBEHHOTO OCBOEHUS
OIIOIT CIIO na 6a3ze ocHOBHOro oOmHiero oOpa3oBaHUS C MOJTYyYEHUEM
CPEIIHETO oO11ero o0Opa3oBaHus; IPOrpaMMBbl MOJITOTOBKHU
KBUIU(DUIIUPOBAHHBIX  pabOuYMX, CHYXKAllUX, M[POrpaMMbl  MOJATOTOBKH
cnenuanuctoB cpennero 3seHa (IIIKPC, TTIICC3).

[Iporpamma yueOHON AuCHUIUIMHBL «PuU3KMKa» SBISETCS OCHOBOM s
pa3paboTku  pabouyux  mporpamM, B  KOTOpPBIX  IpodeccHoHaIbHbIE
oOpa3oBaTeIbHbIE OPTaHU3AIUH, PEATU3YIONINE 00pa30BaTENbHYIO IPOrPAMMY
cpeaHero obmero oopaszoBanus B mpenenax ocBoenus OITOII CIIO na 6aze
OCHOBHOTO oO0miero o0pa3oBaHMs, YTOUHSIOT COJEpKaHHE Y4eOHOro
Marepuaia, IMOCJIeI0BaTeIbHOCTh €ro M3y4YeHHUs, paclpejesieHue Yy4eOHbIX
yacoB, TeMaTuky pedepaToB, UHAUBUAYAIBHBIX  IMPOEKTOB,  BUIBI
CaMOCTOATENbHBIX paboT, yuuThIBasg cHEUPUKY MporpaMM MOATOTOBKU
KBUTU(PUITUPOBAHHBIX pab0OYMX, CIYXKAIIUX U CIECHHAIUCTOB CPEAHETO 3BEHA,
ocBanBaeMoil podeccuu Uiu CIeuatbHOCTH.

[Iporpamma MOXET HCNONB30BATHCA JPYTUMU  MpOodecCHOHANBHBIMU
o0pa3oBaTeIbHBIMU  OPraHU3ALMAMH, pEATU3YIOUIMMU  00pa30BaTEIbHYIO
nporpaMmy cpeaHero obmero oOpa3zoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e ocHoBHoro o6uiero oopazosanus (ITIIKPC, ITIICC3).

OBIIIAA XAPAKTEPUCTUKA VYYEBHOM JUCHUITJIMHBI
«DOU3UKA»

B ocHoBe yueOHoM auctumiauHbel «Du3nka» JIGKUT YCTAaHOBKAa Ha
dbopmupoBanue y 0Oy4aeMbIX CHUCTEMbl O0a30BBIX TMOHATUN GUBUKH W
MPEACTAaBICHUH O COBPEMEHHOM (HU3MUYECKOM KapTUHE MHpa, a TakxKe
BBIPa0OTKA YMEHUN MPUMEHSATh PU3HUECKHE 3HAHUS KaK
B Mpo(heCCUOHANTBHOM JEATEILHOCTH, TaK U JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4.

MHorue TOJIOKEHUs, pa3BUBaeMble (PU3MKON, paccMaTpuBaIOTCs Kak
OCHOBA CO3JIaHUSI ¥ UCIIOJIb30BaHMS MH(OOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX
texunosniorui (MUKT) — onmHoro u3 Hambojee 3HAYUMBIX TEXHOJIOTHYECKUX
JTOCTH)KCHUN COBPEMEHHOM ITMBUIIU-AIIUU.

@u3nka AaeT KIHY K IOHUMAaHUIO MHOTOYKCIIEHHBIX SIBJIEHUWA U MPOLECCOB
OKpYyXarolmero wMupa (B €CTeCTBEHHO-HAy4YHBIX OOJACTSIX, COLMOJIOTHH,
HPKOHOMHUKE, SI3bIKE, JIUTEpa-Type U J1p.). B ¢usuke dopmupyrorcs MHOrue
BUJIBl JIESTEIBHOCTH, KOTOPbIE UMEIOT METalpeaIMETHbId xapakrep. K HUM B
IIEPBYIO OYEPEIb OTHOCATCS: MOJETUPOBAHUE OOBEKTOB
U MIPOLIECCOB, NPUMEHEHHE OCHOBHBIX METOAOB TO3HAHUS, CHUCTEMHO-
MH(OPMAIIMOHHBIA aHaNu3, (OPMYIUPOBAHME THUIOTE3, aHAJIU3 U CHHTE3,
cCpaBHeHHe, 0000IIeHHe,  CUCTEMaTu3alus,  BbIIBIEHUE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M, TOMCK aHAJIOTOB, VYIPABICHHE OOBEKTaMU U
nporeccaMy. IMEHHO 3Ta IUCIUIUIMHA MO3BOJSAET MO3HAKOMUTH CTYJEHTOB C
Hay4YHbIMM METOJAMH MO3HAHMS, HAYYUTh UX OTIMYATh THIIOTE3Y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.



®duznka UMEeT O4YeHb OOJBIIOE M BCEBO3pacTalOUlee  YHUCIO
MEXKIUCIUIUVIMHAPHBIX CBSI-3€H, MpPHUYEeM Ha YPOBHE KakK MOHATUMHOTO
anmnapara, Tak ¥ HWHCTpyMeHTapus. Cka3zaHHOE NO3BOJISIET paccMaTpUBATh
(GbU3UKYy KaKk METaIUCHUIUIUHY, KOTOpas MPeJI0CTaBISIET MEKIUCIIUIUTMHAPHBIHA
SI3BIK ISl ONTMCAHUSI HAyYHOW KapTUHBI MUPA.

duznka SBISETCS CHCTEMOOOpPa3ylOIUM (PaKTOpOM MJi €CTeCTBEHHO-
HAy4YHbIX YYEOHBIX NPEIMETOB, IMOCKOJBbKY (U3MUECKHE 3aKOHbI JIEKAT B
OCHOBE COJEp>KaHWs XUMUHU, OHOJOruu, Treorpapuu, AacTpOHOMHH H
CIICHUANIbHBIX ~ JUCIHUIUIMH  (TEXHHYECKass MEXaHHKa, JJICKTPOTCXHHKA,
ANEKTPOHUWKA W Jp.). YueOHas  aucuumuinHa  «®Pusmka»  co3gaeT
YHUBEpPCAIbHYIO  0a3y Uil  HW3y4YeHHs  o0menpodeccuoHaIbHBIX |
CHEIUaNbHBIX JUCHUIUIMH, 3akiaibiBas (yHAAMEHT Mg MOCIEAYIOLEro
0Oy4YeHHUsI CTYJEHTOB.

O6nanas JOrMYECKON CTPOMHOCTHIO M ONUPAsCh HA SKCHEPUMEHTAJIbHbBIE
¢dakTbl, yueOHas nucuuiinHa «Dusukay GopMUPYET Y CTYACHTOB MOJJIMHHO
Hay4YHOE MUPOBO33peHue. Ou3nKa sBISETCS OCHOBOM YUEHHSI O MaTepUaIbHOM
MUpE U pelaeT npooiIeMbl 3TOTO MUPA.

N3yyenue Pu3nku B mpodeccuoHaNbHbIX 00pa30BaTEIbHBIX OpraHU3alNsIX,
peanu3yromux 00pa3oBaTeNbHYIO IPOrpaMMy CpeaHEro oOIero oopa3oBaHus
B npenenax ocsoenust OIIOII CIIO Ha 6a3e ocHOBHOTO 00111€ero 00pa3oBaHus,
UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT Npo@uiis npodhecCHOHATBHOrO
oOpa3oBaHus. DTO BbIpaXXaeTcsl B COAECpXKaHUU OOy4EeHHMsI, KOJIMYECTBE YaCOB,
BBIJICISIEMBIX HA M3YyUYCHHE OTIICIBHBIX TEM MPOrpaMMBbl, TIIyOUHE UX OCBOCHUS
CTyJ€HTaMH, O00beMe M XapakTepe MpaKTUYECKUX 3aHATHHA, BHUAAX
BHEAYJAUTOPHOMN CAaMOCTOSTEIBLHOM padOTHI CTYIEHTOB.

ITIpu ocBoennn mpodeccuit CIIO u cnenuanbHocteir CIIO TexHUueckoro
npoduis npodeccuoHabHOr0 oOpa3oBaHus (pusnka mzyuyaercs Oojee yriy-
0JIeHHO, Kak mpoduiabHas yuyeOHas TUCUMIUIMHA, YYUTBIBAIOIIAs CHEUU(pUKY
OCBaMBaeMbIX MPOdEeCcCuil WM CIEUaTbHOCTEH.

B conepxanun y4eOHOM JUCHUIUIMHBI 1O (QU3MKE TIPU IMOJATOTOBKE
oOydaromuxcs 1o npodeccusiM U CHEeIUAIbHOCTIM TEXHUYECKOro Mpoduiis
npodecCUOHAILHOTO 00pa3oBaHus MPOGWIBHON COCTaBISAIONICH SIBISETCS
paznen «OJNEKTpOAMHAMHUKA», TaK KakK OOJIBIIMHCTBO mpodeccuit u
CHEIUANbHOCTEH, OTHOCSIIMXCA K 3TOMY  HOpoduito, CBA3aHBl C
AIEKTPOTEXHUKOU U JIEKTPOHUKOMU.

CopepxaHvue y4dyeOHOM JUCHUIUIMHBI, peaiu3yeMoe TMpHU MOATOTOBKE
oOydaromuxcs 1o mpodeccusiM M CIEeUHATBbHOCTIM €CTECTBEHHO-HAYYHOI'O
npoduiia npodeccuoHaIbHOrO 00pa30BaHUsl, HE MMEET SBHO BBIPAXKEHHOM
npoUIbHOM COCTaBIAIONIEH, Tak Kak mpodeccud U CIeUHaTIbHOCTH,
OTHOCSIITUECS K 3TOMY NPOGUI0 00y4YeHUs, HE UMEIOT NMPEUMYIECTBEHHOM
CBS3M C TE€M WM HUHBIM pazgenoM ¢usuku. OAHAKO B 3aBUCUMOCTH OT
nonyyaemorr mipopeccurn CIIO wunmum  cnenmanbHoctn CIIO B pamkax
€CTeCTBEHHO-HayyHoro  mpoduis  npodeccuoHampHOro  00pa3zoBaHuUs
MOBBIIIEHHOE BHUMAaHUE MOXET OBbITh YACJIEHO M3YyYEHUIO paszjesa
«MonexynspHas ¢usuka. TepMoauHAMUKa», OTACIbHBIX TEM pasjelna
«DNEeKTPOJUHAMUKA» W OCOOEHHO TEM JKOJOTHYECKOTO COJEp KaHMs,
MPUCYTCTBYIOIIKUX TIOUYTH B KAKJIOM paszelie.

Teopetnueckue cBeneHHUs NO (PUBMKE JOMONHSIOTCA JEMOHCTpalUsIMU U
71a60paTOPHBIMHU pabOTaMH.



N3yuyenue oOmeobpa3oBarenbHoll  yueOHOM  auciuruiabl  «Duzukay
3aBepIIaeTcsl MOJABEJICHUEM HUTOroB B (GopMme nuddepeHnnpoBaHHOTO 3a4eTa
WIM DK3aMeHa B paMKax MPOMEKYTOYHOM aTTecTallMu CTYJEHTOB B IpoIiecce
ocoenuss OIIOIT CIIO ¢ mnonmydeHueM cpeaHero oOiero o06pa3oBaHUS
(IITKPC, IIICC3)1.

MECTO YYEBHOM JUCLIUITJIMHBI B YYEEHOM ITJIAHE

YueOnas mucuuiuinHa «Dusuka» sgBISeTcS y4eOHBIM MPEIMETOM II0
BBIOOpY W3 o00s3aTeNbHOM MpeaMeTHOW o01actu «ECTeCTBEHHBIE HAYKH)
®I'OC cpennero obiero oopa3oBaHus.

B npodeccronanbHbpIX  00pa30BaTEeNbHBIX OpPTraHU3AIUAX, PEaTH3YIOIINX
o0Opa3oBaTeIbHyI0 MPOrpaMMy cpeaHero obmiero oOpa3oBaHUsA B Mpejerax
ocsoenus OIIOIT CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHusi, yueOHas
auciuIuinHa «Pu3nkay u3ydaercs B 00111e00pa3oBaTeIbHOM IIUKIIE Y4EOHOTro
mwiana OIOIT CITO na 6a3e 0CHOBHOTO 0OIIEro 0Opa3oBaHUs C MOJIYYEHHEM
cpeanero oomiero oopazosanus (IITIKPC, IITICC3).

B yueOnbix mnanax [IIKPC, TIIICC3 wMecto yuyeOHOW AUCIUIUIMHBI
«®u3nka» — B cocTaBe 00IIe00pa30BaTENBHBIX YUCOHBIX AUCIMIUINH IO
BBIOOPY, (QopMUpYEMBIX U3 00s3aTelbHbIX NpeaMeTHbix obmacteit OI'OC
cpenHero obuiero o6paszoBanus, it npodeccuit CIIO u cnenumanbHOCTEH
CIIO cootBeTcTBYIOIIET0 MPOoduIIsa NpodeccuoHaIbHOro 00pa3oBaHusl.

PE3YJIbTATHI OCBOEHMS YUEBHOM JJUCIIATIINHBI

OcBoenue conepkaHusi yueOHOM TUCHUIIINHBI «PU3HKa» 00ecrednBaeT
NOCTHKEHUE CTYAEHTaMU CIEAYIONX Pe3yJbTATOB:
* JIUYHOCHIHBIX:
—— YYBCTBO TOPAOCTH U YBaXXEHUS K UCTOPUHU U JOCTHKEHUSAM
OTE€UYECTBEHHOHN (M3HUECKON HayKH; GU3NUECKH TPAaMOTHOE MTOBEICHHE
B PO ECCUOHATILHOM AESTENBHOCTU U OBITY MPU OOpALIEHUU C
npudopamu U yCTpocTBaMu;

—— I'OTOBHOCTH K IMPOIJOJIZKCHHUTO O6p330BaHI/ISI M ITOBBIIICHU L
KBaJII/I(i)I/IKaI_II/II/I B H36paHHOﬁ HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTHU U
00BEKTUBHOE OCO3HAHUE poJiun (1)H31/I‘16CKI/IX KOMHCTCHHI/Iﬁ B OTOM,

—— YMCHHC HUCIIOJIB30BATb JOCTUKCHUSA COBpCMCHHOﬁ (I)HSquCKOﬁ HAaYKH
u (1)I/IBI/I"ICCKI/IX TEXHOJIOTUH JJIs1 IIOBBIITIICHU A COOCTBEHHOTO
HUHTCJUICKTYAJIbHOI'O PA3BHUTHUA B BBI6paHHOﬁ HpO(l)CCCHOHElJIBHOfI
ACATCIIBHOCTH,

—— YMCHHC CaMOCTOATCIILHO I[O6BIBaTB HOBBIC OJIA cels (I)I/ISI/I"IeCKI/Ie
S3HaHUsA, UCIIOJIB3YA IJIA 3TOIr0 JOCTYITHBIC HCTOYHUKN I/IH(l)OpMaLII/II/I;



—— YMEHHE BBICTPANBATh KOHCTPYKTUBHBIE B3AMMOOTHOIIECHHUS B
KOMaH/Ie 10 pelIeHuto o0IuX 3a1a4;

—— YMEHHE yIPaBIATh CBOCH O3HABATEIBLHOMN JIESITEIbHOCTBIO,
MIPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO
pa3BUTHS;

® Memanpe().znemublx:
—— HCIIOJIb30BAHHUC PA3JIMYHBIX BUIOB MMO3HaBaTEILHOM ACATCIIBHOCTH

JUTS perieHus: GU3nYecKux 3a7ad, MPUMEHEHNE OCHOBHBIX METOJIOB
Mo3HaHUs (HAOIIOEeHNUS,

1 DKx3amMeH MPOBOAUTCS IO PEIICHUIO MPodheCCHOHATBHON 00pa3oBaTeIbHOM
OpraHu3aIuy JU0O0 MO KEJTAHUIO CTYICHTOB IIPU U3YYCHUN YUCOHOM
JTUCHUTUTAHBI «DU3KKa» Kak MpoPuIbHON yUeOHOU TUCIUTUINHABI.



OTIMCaHUs, U3MEPECHHUS, IKCIIEPUMEHTA) ISl U3YUSHUS PA3THIHBIX
CTOPOH OKPYXaKOLIEN JEUCTBUTEIBHOCTH;

—— HCIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX OMEPAIIHIA:
MOCTAHOBKH 3a7a4d, (DOPMYJIUPOBAHUS TUTIOTE3, aHAJIHM3a M CHHTE3a,
CpaBHEHUs1, 0000IIEHNS, CHCTEMAaTU3alluH, BBISIBICHUS TIPUIHHHO-
CJICJICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, (HOPMYIHPOBAHWSI BHIBOJOB
IUTS U3YYCHUS Pa3IMIHBIX CTOPOH (PU3MUECKHX O0OBEKTOB, SIBICHUHN U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTaIKUBATHCS B
npodeccruoHanbHOi chepe;

—— yMEHUE T'eHEePUPOBATh UJEU U ONPEACIISITh CPEACTBA, HEOOXOIUMBIE
IUISl UX pean3aliii;

—— YMEHME UCTOJIb30BATh PA3IMUHbIC UCTOYHUKH JIJI51 OJTYYEHUS
dbuznyeckor UHPpOpMaIUH, OIIEHUBATh €€ JOCTOBEPHOCTH;

—— YMEHHUE aHAJIM3UPOBATh U MPEJCTABIATh HHHOPMALIUIO B PA3IMYHBIX

BHJIAX;

—— yMEHUE MyOJIMYHO TPECTABIAThH PE3yJIbTaThl COOCTBEHHOTO
WCCJIEIOBAHUSI, BECTH JUCKYCCUHU, TIOCTYITHO U TAPMOHUYHO COYETas
cojiepkanue 1 GOpMBI MpeICTaBIsIEMON HH(DOPMAIINH;

npeomMemHulx:

—— c(OpMHUPOBAHHOCTH MPEJCTABICHUMN O POJIK U MecTe (PU3UKHU B
COBPEMEHHON HAy4YHON KapTUHE MUpPa; TOHUMaHUe (PU3HIECKON
CYLIHOCTH Habo1aeMbIX BOo BeenieHHOM siBeHUi, poiau GU3HKHU B
bopMHpOBaHUHU KPYTro3opa U GyHKIHOHAIBHOW IPAMOTHOCTH
Yes0BeKa JUIs PELICHUs MTPAKTUYECKUX 3a/1ay;

—— BJIaJICHHE OCHOBOIIOJAralOIUMK PU3NYECKUMU TTOHITUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSAMU; YBEPEHHOE
UCIOJIb30BaHUE (PU3HUECKON TEPMUHOIIOTU

U CUMBOJIMKH, — BJIAJACHUC OCHOBHBIMU MCTOJaMH HAYUHOT O
IMO3HaHUA, UCIIO0JIL3YCMBIMU B (1)I/ISI/IKC:

HaO0JI0ICHUEM, ONMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; —— YMEHHS
00pabaTbIBaTh pe3yibTaThl U3BMEPEHUM, OOHAPYKUBATH 3aBUCUMOCTb

MCIKIAY (1)I/ISI/I‘{CCKI/IMI/I BCIIMYNHAMU, OOBSICHATH IMOJTYYCHHBIC
PE3YIbTAThI U ACJIATh BBIBOBI;
- C(I)OpMI/IpOBaHHOCTB YMCHUA pCIIaTh (1)I/ISI/IIICCKI/IC 3a1a4H,



—— c(hopMHUPOBAaHHOCTH YMEHUS IPUMEHSTH IMOJYICHHbIC 3HAHUS JIJIS
OOBSICHEHHSI YCIIOBUH MPOTEKaHUS GUBNICCKUX SIBICHUHN B IPUPOJIE,
npodeccruonanbHO cdepe

Y 11 IPUHATHS IPAKTUUECKUX PEUICHUI B MOBCEITHEBHOM KU3HU; ——
c(hOpMUPOBAHHOCTb COOCTBEHHOM MO3UIIMK TI0 OTHOIIECHHUIO K
dbuznyeckor UHPpOpMaIUH, MOTYy4aeMON U3 Pa3HbIX UICTOYHHKOB.



COJIEPXXAHUE YYEBHOM JTUCIIATINHBI

BBenenue

dusnka — GyHaaMeHTadIbHasi HayKa 0 IPUPO/IE.

EcTecTBeHHO-HayUHBI METOJ] TO3HAHMS, €r0 BO3MOXXHOCTH M TPaHUIIbI
MPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHUs B MPOIECCE IMO3HAHUS MPHUPOIBI.
MopenupoBanue (HU3NYECKUX SBJICHUN U TPolecCOB. Poiib 3KCriepuMeHTa |
TEOpUHM B TMpollecce To3HaHWS TpUpoabl. Dusnyueckas BeIUUYHHA.
[TorpemHocty w3MepeHud (u3nueckux BenuYuH. DUBNUECKHUE 3aKOHBI.
I'panunel npuMeHUMOCTH (GU3UYECKUX 3aKOHOB. [loHsTHE O (U3MUecKoit
KapTuHe wmupa. 3HaueHue Gu3uku Tpu ocBoeHuu Tmnpodeccuit CIIO u
cnenpainsHocTer CIIO.

1. MexaHuka

Kunemaruka. Mexannueckoe asuwxkenue. [lepemenienne. [1yts. CkopocCTb.
PaBHOMEpPHOE TPSAMOJIMHENHOE [BH)KEHHUE. YCKOpeHHE. PaBHONEpeMEHHOE
npsiMoiuHerHoe  ABwkeHwe. CBoOoaHoe majneHue. JIBwkeHue Tena,
OpOLIEHHOr0 TMOJA YIJIOM K TOpU3OHTY. PaBHOMepHOE JABMXKEHHE TIO
OKPY’KHOCTH.

3axonbl mexanukn Hbrorona. Ilepseiii 3akon HeroTona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HproTtoHa. OCHOBHOM 3aKOH KJIACCHYECKOM
nuHamukd. Tpernii 3axkoH HproToHa. 3aKkOH BCEMUPHOTO  TATOTEHHS.
['paButanimonnoe nose. Cuna tsxectu. Bec. CiocoObl n3MepeHus: Macchl Tedl.
Cuiibl B MEXaHHUKE.

3aKOHBI COXpPaHEHHSI B MeXaHHKe. 3aKOH COXPaHEHHsS UMIIYJbCa.
PeaktuBHOEe gBmxkeHue. PabGorta cunbl. Pabora mnoTeHUManbHBIX —CHJL.
Momnocts. OHeprus. Kunetmueckas sHeprus. lloTeHumanbHas >HEPrus.
3aKOH COXpaHEHUsT MEXAHWYECKOW OJHeprud. lIpumeHeHne 3aKOHOB
COXpaHEHHS.

Jemoncmpayuu

3aBUCUMOCTH TPAEKTOPUHU OT BHIOOpPA CUCTEMBI OTCUETA.

Buabsl MexaHHM4EeCKOrO JBHXKEHUS.

3aBUCHUMOCTb YCKOPEHUS T€Ja OT €T0 MACChl U CUJIbI, IEUCTBYIOLIEH Ha

TEJIO.

Cnoxenue cui.

PaBeHCTBO 1 MPOTUBOIOIOKHOCTh HAIIPABJIEHUS CUII IEUCTBUS U

MPOTUBOICHCTBUS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehopMaIii.

Cuibl TpeHHUS.

HesecomocTs.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHLUATBHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Jlabopamopnuie padomot

HccnenoBanne NBUKEHUS TeJA MO AEHCTBUEM MTOCTOSIHHOM CHUIIBL.

N3yudeHne 3aKOHA COXpaHEHHUs UMITYJIbCa.

CoxpaHeHrne MEXaHUYECKOM YHEPTUM NPH IBH)KEHUU Tea N0 IEUCTBUEM
CUJI TSIKECTU U yIPYTOCTH.

CpaBHeHue paboThl CHIIbI C K3MEHEHUEM KMHETHYECKOW SHEepruu Tena.



N3yyeHue 3aKOHOB COXpaHEHHUS Ha MMPUMEPE yaapa IapoB U
OQJUTMCTUYECKOTO MAasITHHKA.

N3yuyenue ocoOeHHOCTEM CUITBI TPEHUS (CKOIBKEHHUS ).

2. OcHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJUHAMUKHU

OCHOBBI MOJICKYJISIDHO-KHHeTH4YeCKOl Teopun. HWpaeanbHblii ras.
OCHOBHBIE TOJOXEHUS MOJEKYIIPHO-KNHETHUECKON Teopuu. Pa3zmepsl u
Macca MoOJIeKyld U aToMoB. bpoyHoBckoe nsuxenue. uddysus. Cunbl u
DHEPTUs MEXKMOJIEKYJSIpHOro B3auMozeiicTBusi. CTpoeHue ra3o00pa3HbIX,
KUIKUX U TBEpAbIX Ted. CKOpPOCTH NBUKEHUS MOJIEKYJI U UX H3MEpPEHHE.
WNneanpubiii Ta3. JlaBneHue ra3za. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KMHETUYECKOU TeopuH ra3oB. Temneparypa u ee uamMepeHue. ['a30BbIe 3aKOHBI.
AOCOIOTHBIN HYJIb TEMIEpaTypbl. TepMoIuHAMUYECKasl IKaia TEMIEPaTyphl.
YpaBHEHHE COCTOSIHUS UICAIBHOTO ra3a. MossipHas ra3oBas IOCTOSIHHAS.

OcHoBbl TepMOAMHAMHUKH. OCHOBHBIE TIOHATHS U  ONPEACIICHUS.
BHyTpeHHsAs1 3Hepruss CHUCTEMBl. BHYTpEeHHss DSHEpPrust HACAIbHOIO rasa.
PaGota u TemnoTta kak ¢GopMbl nepeaadynd dHepruu. TemmoeMKoCcTb. Y AenbHast
TEIUIOEMKOCTh.  YpaBHeHHE  TeruioBoro  Oamanca. IlepBoe  Hauano
TEPMOJIMHAMHUKHU. AjuabaTHblii npouecc. llpuHuun pecTBUs TEmIOBOM
MamHbl. KITJ[ TenmoBoro aBuratens. Bropoe Hayano TepMOIWHAMHUKH.
TepMoauHamuyeckas IIKajga TEMIIEPATYp. XOJIO0AWIbHBIE MAlIMHBL. TeIuioBbIe
neurarenu. OxpaHa IpupoOBbI.

CeoiictBa mapoB. Vcnapenue u koHaeHcausa. HachlllleHHBIN Map U €ro
cBoOiicTBa. AOCOIIOTHAS M OTHOCHUTENbHAs BIAXHOCTh BO3JyXa. Touka pocChI.
Kunenwne. 3aBUCMMOCTh TeMmepaTypbl KUIIEHHs OT naaBieHus. lleperpersiii
[1ap U €r0 UCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KHMIAKOCTeH. XapaKTEPUCTUKA JKUJIKOTO COCTOSHHS BEILECTBA.
II0oBEpXHOCTHBIN CIOW KUJIKOCTH. DHEPIrusi MOBEPXHOCTHOIO CJIOA. SIBIEHHUS
Ha rpaHulE KUIKOCTU C TBEPIBIM TeJaoM. KanuuispHbIe sSBICHHUS.

CaoiicTBa TBepAbIX TeJl. XapaKTepUCTHKA TBEPAOTO COCTOSIHUS BEILECTBA.
VYopyrue cBoiicTBa TBepAbpIX Tel. 3akoH ['yka. MexaHWyeckue CBOMCTBa
TBEPABIX Tell. TeIoBoe pacliupeHue TBEPABIX Tell U Kuakocter. [lmasieHue
Y KPUCTAJIIIU3aLHSL.

Jemoncmpayuu

JIBuKeHrne OpOYHOBCKUX YaCTHII.

Huddyzus.

M3MeHnenue naBieHus ra3a ¢ U3MEHEHUEM TEMIIEPATYpPhI IIPU ITOCTOSIHHOM

o0BeMe.

N3oTepmudeckuil 1 n300apHbIN IPOLECCHI.

W3meHeHne BHYTPEHHEN SHEPTUU TeJ PU COBEPIICHUH pabOTHI.

Mojenu TeIoBBIX IBUTATEIICH.

Kunenwne BoJbl Ipy NOHUKEHHOM JABJICHUM.

ITcuxpomeTp ¥ TUTPOMETP.

SIBiIeHUS TIOBEPXHOCTHOI'O HATS)KEHUS U CMAaUYUBaHMUS.

Kpucramibl, amopdHbIe BeIIeCTBa, )KUIKOKPUCTAIUIMUECKHUE Tela.

Jlabopamopnuie padomot

N3mepenue BIaxKHOCTH BO3yXa.



N3mepenne moBepXHOCTHOTO HATSKEHUS KUJIKOCTH.
Habmronenue npouecca kpuctamuzanuu M3yuenue nepopmanun
PaCTSKEHHUS.

N3yudeHne TemIoBOro paciiupeHusi TBEPABIX TEI.

N3yyenue ocoOeHHOCTEH TEMIOBOTO paCUIMPEHUs BOJbI.

3. DieKkTpoJrHaMHKa

DJIeKTpUYeCKOe MoJie . OJEKTPUYECKUE 3apsiabl. 3aKOH COXpPaHEHUS
3apsga. 3akoH  Kynona.  Dnektpuueckoe  mosie.  HampsikeHHOCTH
anekTpuyeckoro mons. I[lpuHnun cyneprio3unuu mojei. PabGorta cun
aneKkTpocTaTuyeckoro  moJig.  IloreHmuman.  Pa3HOCTh — MOTEHIMAJIOB.
OKBUINOTEHIIMATIbHbIE TOBEPXHOCTU. CBSA3b MEXIAYy HANPSXKEHHOCTBIO |
Pa3HOCTHIO  MOTEHUUAJIOB  JJEKTPUYECKOro  moja. JudnekTpuku B
aneKkTpudyeckoM mone. Ilonmspuszanusa audnaekTpukoB. IIpoBogHuku B
anektpudyeckom tmone. KonaeHncatopsl. CoelnHEHHE KOHJIEHCATOPOB B
OaTtapero. DHeprusi 3apsHKeHHOTO0 KOHJEHCATOpa. DHEPrus AJIEKTPUUYECKOTO
TOJIA.

3akoHBI NOCTOSIHHOTO  TOKAa.  YCJIOBHA, HEOOXOIUMBIC  JJIA
BO3HUKHOBEHUS U TMOJJEpKAHUS DIECKTpU4Yeckoro Toka. Cuna Toka u
IJIOTHOCTh TOKa. 3akoH Oma mis ydactka nenu 6e3 DJIC. 3aBUCHMOCTH
AJIEKTPUYECKOTO CONPOTUBIIEHUS OT Marepuaia, JJIMHBI MW IUIOMAau
MONEPEYHOr0  CEUYEHUs NPOBOJHUKA. 3aBUCUMOCTh  3JIEKTPHUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKOB OT TEMIIEPATypbl. DJIEKTPOABHKYIAS CHUJIA
HMCTOYHMKA TOKa. 3akoH OMa miist monHou nenu. CoeIMHEHne NPOBOIHUKOB.
CoenuHeHue HCTOYHUKOB OAIIEKTPUUECKOM HSHEpruu B Oarapero. 3aKoH
Jxoyns—IJlenna. PaGota W MOIIHOCTH AJIEKTPUUYECKOTO TOKa. TeraoBoe
JIEHCTBUE TOKA.

DJIeKTpUYEeCKHid TOK B MOJAyNpPoBoAHUKAX. CoOCTBEHHAs! TPOBOAUMOCTD
MOJYNIPOBOA-HUKOB. [1oynpoBOIHUKOBBIE TPUOOPHI.

MarnuTtHoe mnojse. BekTop HMHIYKUMM MAarHutHoOro mnoiisi. JlencrBue
MAarHUTHOTO MOJII Ha MPSIMOJMHEUHBIM MPOBOAHUK C TOKOM. 3aKOH Amrepa.
B3aumopeiictBue TOkOB. MarHuTHbli TOTOK. PaboTta mo mnepeMelieHuro
MPOBOJHUKA C TOKOM B MarHUTHOM moJie. JlelicCTBUE€ MAarHWTHOrO MOJs Ha
nekymuiica 3apsia. Cuna Jlopenma. OmnpegeneHue yAeIbHOTO 3apsja.
Yckoputenu 3apsyKeHHBIX YaCTHIL.

JJIEKTPOMATHUTHASL  MHAYKHUA.  DJEKTPOMAarHuTHasg  UHAYKLHS.
Buxpesoe anekrpuyeckoe nose. CaMOMHIYKIMA. DHEPTYsi MArHUTHOTO TOJIS.

Jemoncmpayuu

B3anmopelicTBre 3apsyKeHHBIX TEl.

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

JIMAIEKTPUKH B SJIEKTPUYECKOM TIOJIE.

Konpaencaropsl.

TennoBoe €MCTBHUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs TPOBOIMMOCTH TTOJIYITPOBOIHUKOB.



[TomynpOoBOAHUKOBBIN THO.

Tpaun3ucrop.

OmneIiT Opcrena.

B3aunmopelicTBue MpOBOAHUKOB C TOKAMHU.

OTKIJIOHEHHE JIEKTPOHHOT'O MyYKa MarHUTHBIM TTOJIEM.

DIIEKTPOABUTATEINb.

DneKTpou3MepUTENbHbIE TPUOOPHI.

DneKTpOMarHUTHAsT UHIYKIIHS.

Omnbiter @apajes.

3aBucumocth IJ]C caMOMHIYKIIUA OT CKOPOCTH U3MEHEHHS CHUJIbI TOKA U
WHIYKTUBHOCTH TTPOBOTHUKA.

PaGota snexrporenepaTopa.

Tpancdhopmartop.

Jlabopamopnuie padomot

N3yuyenue 3akona OmMa JiJ1s yyacTKa LEMH, MOCIeI0BATEILHOTO U
MapajuieIbHOrO0 COCTMHEHUS TPOBOIHUKOB.

N3yuyenue 3akona OmMa JiJ1s1 IOJIHOM 1IeTH.

N3yuenue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKITHU.

Onpenenenue kodhGUIIMEHTA MOIE3HOTO ACHCTBUS AIEKTPUUECKOrO

YalHUKA.

OrnpeenieHue TeMIepaTypbl HUTH JIAMITbl HAKAJIUBaHUS.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBICHUS HCTOUYHHUKA

HaIPsDKEHUS.

4. KonebGaHus 1 BOJHBI

Mexanuveckue kojedanus. KonebarenpHoe ABMxKEeHUE. ['apMoHUUECcKHe
KoJIeOaHuUsl. CBoOonHble  MexaHWdeckue  kojiebanus.  JIuHeiHbIe
MexaHu4eckue KosebarenbHble cucTeMbl. [IpeBpamieHue >sHeprum mnpu
KonebarenbHOM  JBMKeHMH. (CBOOOAHBIE 3aTyXalolllMe MeXaHUYeCKue
KoseOanus. BeiHyX/1eHHbIE MEXaHUYEeCKUE KoJIeOaHusl.

Ynpyrue Boassbl. [lonepeunsie U MpoAOIbHBIE BOJHBL. XapaKTEPUCTUKH
BOJIHBI. YpaBHEHHE TIUIOCKON Oerymiedt BojHbL. MHTepdepeHnus BOJH.
[lonstue o npu@pakuuu BOJH. 3BYKOBBIE BOJHBL. YJBTPa3ByK M €ro
IIPUMEHEHHE.

DJIEKTPOMArHUTHbIEe  KojJe0aHusi. CBOOOJHBIE  DIEKTPOMArHUTHBIC
kosnebanus. [IpeBpalenne sHeprun B KojaeoaTeIbHOM KOHTYpE. 3aTyXarolue
AIEKTPOMArHUTHBIE KoJIeOaHusl. I'eneparop HE3aTyXaroumx
AIEKTPOMArHUTHBIX KoJieOaHui. BbIHYX/IEHHbIE 3JIEKTPUUECKUE KOJIeOaHUs.
ITepemennslii TOK. I'eHepaTop nepemMeHHOro Toka. EMkoctHoe
Y UHAYKTUBHOE COIPOTUBJIEHUS NEPEMEHHOro TOKa. 3akoH Owma s
AIEKTPUUECKON LENMU MePEeMEHHOro Toka. PaboTa u MOIIHOCTH MEPEMEHHOTO
toka. ['enepatopbl Toka. Tpancopmaropbl. TOkM BBICOKOM YacCTOTHI.
ITonydenue, nepenaya U pacpenesieHue dJIEKTPOIHEPTUH.

JIEKTPOMATHUTHBIE BOJHBI. DJIEKTPOMArHUTHOE TOJIE€ KaK OCOOBIM BUA
MaTepuu. OJEKTpOMarHuTHbIe BOJHBL. Bubparop ['epua. OTKpbITHIN



KonebaTenbHbIl KOHTYp. M300perenne pamuo A.C. IlomoBwiMm. IlonsTtue o
paauocBs3u. [IpuMeHeHUE JIEKTPOMArHUTHBIX BOJIH.
Jemoncmpayuu
CBOOO/IHBIE U BBIHYXKJICHHBIC MEXaHUYCCKHEC
KoseOanus. Pe3onanc.
OO0pa3oBaHuUE U pacIPOCTPAHECHUE
yInpyrux BoyH. YacTora KoneOaHuii u
BBICOTa TOHA 3ByKa. CBOOO HBIC
AJICKTPOMArHUTHBIC KOJICOaHUsI.
OcruuiorpaMMa IMepeMeHHOTO TOKa.
KoHneHcaTop B 11Ny IEPEMEHHOTO TOKA.
Karymrka nHIyKTHBHOCTH B IIETTH TIEPEMEHHOTO
ToKa. Pe30oHaHC B 1ocenoBaTeIbHOM e
MePEeMEHHOro ToKa. M3irydeHue u npueM
AJICKTPOMArHUTHBIX BOJTH. PainoCBs3b.

Jlabopamopnuie padomot

N3yuenne 3aBUCUMOCTH TTeproa KojaeOaHui HUTSHOTO (MJIH TPYKHUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (MJIX MacChI Tpy3a).

NHayKkTUBHBIE 1 EMKOCTHOE CONPOTHUBIICHUS B LIETIH MIEPEMEHHOTO TOKA

5. Onrtuka

IIpupona ceera. CKopoCcTh pacIpOCTPAaHEHUsI CBETA. 3aKOHBI OTPAKEHHUS
u npenomieHus ceta. [lonHoe orpakenue. JIuH3bl. ['ma3 kak onTuyeckas
cuctema. Ontudeckue npuOopskI.

BoanoBbie cBoiicTBa cBera. WuTepdepenius cBera. KorepeHTHOCTH
cBeTOBBIX Jyued. MuTepdepenuus B ToHKUX IuieHKax. [lomockl paBHOMU
tonuuHbl. Konbiia Hetorona. Wcnonb3zoBanue uHTepdepeHINH B HAyKe U
texHuke. Judpakuus ceera. Judpakuus Ha mead B NapajulesbHbIX JTydax.
Hudpakunonnas pemerka. Ilonstue o ronorpaduu. Ilonspuzauus
nornepeuHsix BOJIH. Ilonmsgpusanms cBera. JIBOMHOE JIydelpesioMIIEHUE.
[Honspounsl. [ducnepcust cBera. Buabl crekTpoB. CHeKTpbl HCIYCKAHMS.
CrnexTpbl moryouieHus. YnbTpaduoieToBoe M HH(]PpaKpacHOE H3ITyUYEHUS.
Pentrenosckue siyun. X npupoa u cBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAYKEHMS U IIPEJIOMIICHHSI CBETA.

ITonHOE BHYyTpEeHHEE OTpaKEHUE.

OnTuueckue npruOopsbl.

WNuTtepdepenius ceera.

Hudpakuus ceera.

ITonspusanus ceera.

ITonydyenue ciekTpa ¢ IOMOLIBIO ITPU3MBI.

[Tonyyenue cexTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEHIETKH.

CrnexTpockor.



Jlabopamopnuie padomot

N3yuenne n300pakeHus peMeTOB B TOHKOM JIMH3E.

N3yuenne unaTepdepeHnn u 1udpakiiiy cBeTa.

['panyupoBKa CIEKTPOCKOIIA U ONIPEEICHUE ITTUHBI BOJHBI CIIEKTPATbHBIX
JIUHUH.

6. DneMeHThl KBAaHTOBOM (PU3UKHU

KBanTtoBasi ontuka. KpantoBas runore3a Ilmanka. ®ortonbl. BHenHui
dotosnextpuueckuit  3dpdexr.  Bayrpennuit = dotosdpdexr.  Tumbl
(hOTO3JIEMEHTOB.

®dusuka aroma. Pa3BuTue B3IJISJ0B HAa  CTPOCHUE  BEUIECTBA.
3aKOHOMEPHOCTU B aTOMHBIX CIEKTpax BOAOpOJA. SnepHas Mojaenb aToma.
Omnertel D.Pezepdopna. Moaens atoma Bogopoaa no H.bopy. KBantoBwie
TE€HEepPATOPHI.

dusuka aToMHOro siApa. EcTecTBeHHas paJaMOAKTUBHOCTb. 3aKOH
pamuoakTuBHOTO pacmaga. CrocoObl HAOMIOAEHUS ©  PETUCTpallvu
3apspkeHHBIX yactull. DddekT BaBuinora — Uepenkora. CTpoeHUe aTOMHOTO
sanpa. JlehekT macchl, SHEPrusi CBA3M M YCTOMYMBOCTH ATOMHBIX SJIEP.
Anepubie peakuuu. VMckyccTBEHHass paiMOaKTHUBHOCTh. [lefleHHe TsHKEIbIX
anep. llenHas snepHas peakuus. YmnpapisgeMmas LENHas peakuus. SnepHblid
peaktop. IlonmydeHue paguOaKTUBHBIX HW30TONOB W HUX MPUMEHEHHUE.
buoniornueckoe nAeHCTBUE PAaAMOAKTUBHBIX M3JIYYEHH. JeMEHTapHbIE
YaCTUIIBI.

Jemoncmpayuu

dotorpdexr.

JInHeiyaThie CIEKTPHI Pa3IMYHbIX BEIIECTB.

N3nyuyenue nazepa (KBaHTOBOT'O T€HEPATOPA).

CdeTurK HOHU3UPYIOLIUX U3ITyYCHUH.

7. DBomonua Beenennon

Crtpoenne u pasurune Bcenennoi. Hama 3Be3nnas cucrema —
lN'anaktuka. [pyrue ranaxktuku. beckoHeunocts Bcenennou. llonstue o
kocmouioruu. Pacmmpsiromasics BceenenHas. Mogens ropsiuern BeeneHHOR.
CrpoeHue n npoucxoxaeHue 1 anakTuk.

JBosonua 3Be3d. I'mmore3a npoucxo:xkaenusi CoJTHEYHOH CHCTEMBI.
Tepmosinepnsiii cunte3. [IpobGrema TepMosiiepHON HSHEPreTUKU. DHEPrus
ConHia u 3Be31. OBomonus 38e31. [Ipoucxoxaenrne CoaTHEUYHONU CUCTEMBI.

Jemoncmpayuu

Conneynas cuctema (MOJICIb).

dororpaduu MiaaHeT, ceNaHHble C KOCMUYECKUX 30H/I0B.

Kapra JlyHbl 1 mu1aser.

Ctpoenue u 3BoJo1Ms BeeneHHo.

Tewmbl pedepaToB (0KIAI0B), UHANBUAYATBHBIX POEKTOB



Anexcannp I'puropseBuy CtosieToB — pycckuid (pu3uK.

Anexcannp CrenanoBud IlonoB — pycckuii yueHbli, H300peTaresb
panuo.

AnpTepHaTUBHAs YHEPreTUKA.

AKyCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.

Annpe Mapu AMnep — OCHOBOIIOJIOKHUK 3JIEKTPOJINHAMUKH.
ACHHXPOHHBII ABUTATENb.

AcTtepounsl.

ACTpOHOMUS HALLIUX JHEW.

Atomuas ¢usuka. U3oronsl. [IpumeHnenne paaroakTUBHBIX U30TOMOB.
beckoHTaKTHBIE METOABI KOHTPOJISL TEMIIEPATYPHI.

bunossspHbIle TPAaH3UCTOPHI.

bopuc CemenoBuu Axkob6u — pusuk 1 n3o0peraTesb.

Benuyaiinivie OTKpbITHS QU3HKH.

Bujibl a51eKTpryecKux pa3psioB. DIEKTpUUECKUE pa3psiibl Ha Ciryx0e
YEJI0BEKA.

Bnusinue nedekToB Ha pU3NYECKUE CBOMCTBA KPUCTAIIIOB.
Bcenennas u TeMHasi MaTepusl.

INanuneo I'anunenn — ocHOBAaTENb TOYHOI'O €CTECTBO3HAHMS.
['onorpadus u ee mpuMeHeHUeE.

JIBMKEHHE Tella IEPEMEHHON MacChl.

Hudpakuys B HallIel KU3HU.

Kunkue KpucTalibl.

3akonsl Kupxroda s anekTpuyeckoi nemnmu.

3aKOHBI COXpAaHEHHS B MEXaHHKE.

3HaueHue OTKpbITUH [ anuies.

Urops Bacunbesuu KypuaToB — Qu3uk, opranuzaTop aTOMHOM HayKH U
TEXHUKHU.

Hcaak HproTOH — co3aarenb KiaccuyecKon (pU3uKH.
Hcnonp30BaHuE 31EKTPOIHEPTUH B TPAHCIIOPTE.

Krnaccudukanus u xapakTepUCTUKHU 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs TPOYHOCTHh MaTEPHAa U €€ CBA3b CO CTPYKTYpOH.
KoHcTpyk1us 1 BUIBI Ja3€POB.

Kpunoosnekrponuka (MUKPORJIEKTPOHUKA U XOJION).

JlazepHbIE TEXHOJIOTUN U UX UCIIOJIb30BaHUE.

Jleonapno na Bununm — y4deHblil U1 U300peTaTens.

MarnuTHbsle n3MepeHust (MPUHIUIIBI TOCTPOCHUS IPUOOPOB, CITOCOOBI
MU3MEPEHUS MATHUTHOTO TIOTOKA, MArHUTHOM MHIIYKILIVIH).

Maiikn @apaneit — co3narens yuyeHus: 00 3J€KTPOMAarHUTHOM TIOJIE.
Makc ILnask.

Meton MeUYEeHBIX aTOMOB.

MeTto1b1 HAOJIIOIEHNS ¥ PETUCTPALIY PAJAMOAKTUBHBIX U3TYUSHUH U
YacTULl.

Mertons! onpeneneHus MIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — yYEHBIN SHIMKIIOTIEIUCT.
Mopnenu atoma. OnbiT Pesepdopaa.

MonekynsipHO-KMHETHYECKasl TEOPUS NICATbHBIX I'a30B.

MonHust — ra3oBslil pa3psi B IPUPOIHBIX YCIOBHSIX.



HanoTexHonoruss — MeXIuCUUIUIMHApHAs 001acTh PyHIaMEHTaIbHOU

Y MIPUKJIATHOM HaYKH U TEXHUKH.

Hukona Tecna: »u3Hb 1 HEOOBIYANHHBIE OTKPBITHS.

Huxomnait Konepauk — co3naresns reImoleHTPUYECKO CUCTEMBI MUPA.

Hunbc bop — oauH 13 co3nareneit COBpeMEHHOM (PU3HKHU.

Hyxneocunrtes Bo BeeneHnom.

OO0bsicHenue GOTOCHHTE3a C TOUKHU 3pEHUsT (PUUKH.

OnTryeckue sSBJICHHS B IPUPO/IE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOANMOCTH.

IlepeMeHHBIN 3JIEKTPUYECKUNA TOK U €70 IPUMEHEHHUE.

[Ina3ma — 4eTBEepTOE COCTOSIHUE BEIIECTBA.

IInanetsr COTHEYHOM CUCTEMBI.

[TonynpoBOJHUKOBBIE TATYUKU TEMIIEPATYPHI.

[IpuMeHeHNE KUIKUX KPUCTAILUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHUE AAEPHBIX PEAKTOPOB.

[Ipupona dheppomarseTusma.

[Ipo6embl 3KOI0THH, CBA3AHHBIE C UCIIOIH30BAHUEM TEIUJIOBBIX MAIIHH.

[Ipon3BoCTBO, NEpeiada U UCIIOIb30BAHUE PIEKTPOIHEPTHUH.

[Ipoucxoxnenne CONHEYHOU CUCTEMBI.

[Ibe303nexTpuueckuit 3 PexT ero npuMeHeHue.

Pa3ButHe cpencTB CBA3U U paguo.

PeakTHBHBIEC IBUTaTEIN U OCHOBBI pa0OTHI TEMJIOBOW MAILIUHBI.

PenukroBoe uznydenue.

Pentrenosckue nyun. Mctopus otkpsitus. llpumenenue.

Poxnenue u 3BOIIOLMS 3BE3I.

Ponp K.O.[{nonKOBCKOTO B pa3BUTHUH KOCMOHABTHUKH.

CBeT — PIEKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnoBuy KoposeB — KOHCTPYKTOpP M OpraHu3aTop

ITPOU3BOJICTBA PAKETHO-KOCMHYECKON TEXHUKH.

Cuibl TpeHHUS.

CoBpeMeHHas CIIyTHUKOBAs CBS3b.

CoBpemeHnHas (pusnyeckas KapTUHa MUpA.

CoBpeMeEHHBIE CPENICTBA CBSA3U.

ConHlle — UCTOYHUK KU3HU Ha 3eMIIE.

TpanchopmaTopsl.

VbTpa3Byk (OJydYeHHEe, CBOMCTBA, IPUMEHEHUE).

VYpaBisieMblii TEPMOSAECPHBIN CUHTES.

VYckopurenu 3apsiKEHHBIX YaCTHII.

®dusuka u My3bIKa.

dusnyueckrue CBOMCTBa aTMOC(hEPHI.

DOTOZIEMEHTHI.

doroaddext. [Ipumenenune sanenust pororpdexra.

Xanc Kpuctuan Opcres — OCHOBOIOJIOAKHHUK AJIEKTPOMArHeTU3Ma.

UYepHbIe ABIPHI.

[IIkana 3JIEKTPOMarHUTHBHIX BOJIH.

DKoJjoruyeckue npoOaeMbl U BO3MOKHbBIE TyTH UX PEIICHUS.

DNEeKTpOHHAsI IPOBOIUMOCTh METAIOB. CBEPXITPOBOAUMOCTD.

Omunuit XpuctuaHoBud JleH — pycckuil Gpu3uk.
TEMATHUYECKOE INTAHUPOBAHUE



Texauueckuit npodumib npodeccnoHaTbHOT0 00pa30BaHUs

[Tpu peanuzanuu conepkanus o0eo0pa3oBaTeIbHON yueOHOH
mucuuruinabl «@usnkay B npenenax ocoeHus: OIIOIT CITO Ha 6aze
OCHOBHOTO 00111eTr0 00pa30BaHus C MOJYYEHUEM CPEHEro 00ILEero
obpazoBanus (I[IIIKPC, TITICC3) yuebHas Harpy3ka oOy4arommxcs
COCTaBIISICT:

* o upopeccussm  CIIO  Ttexnudeckoro mnpoduias  ayAUTOpHas

(oOs3aTenpHas) Harpy3ka oOOydYaroIIuxcs, BKJIOYas JabopaTOpHbBIC
paboTsl, — 180 vacos.

TemaTnuecku mian

KonnuecTBo
Buj yueOHoi1 padoThI 4acoB

Beenenue 2
Mexanuka 38
MounekynsipHas ¢pusuka. TepMoauHaMuKa 24
DJIEKTPOJMHAMUKA 54
KonebGanust 1 BOJHBI 26
Onruka 14
DeMeHThl KBAaHTOBOW (PU3HUKHU 14
Oogonus Beenennoi 8

Hroro 180

Ilpomesricymounas ammecmauyus 6 popme IK3amena




XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOM JIESTEJIbHOCTU
CTYJEHTOB

XapakTepUCTHKA OCHOBHBIX BU/IOB JeATeJIbHOCTH
Conepxanue CTy/ICHTOB

o0y4eHus
(Ha ypoBHe y4eOHBIX AeHCTBHIN)

BBenenmne YMeHHs: MOCTAaHOBKH LIENEH IeITEILHOCTH,
TUTAHUPOBAHUS COOCTBEHHOM JACATEIBHOCTH TSI
JTOCTH)KEHMS IOCTABJIEHHBIX IIETIEH,

MIPEABUICHHS BO3MOXKHBIX PE3yJIbTaTOB ATUX
JEHCTBUH, OpraHU3alid CAaMOKOHTPOJIS U OTICHKU
MOJIYYCHHBIX PE3yJIbTAaTOB.

Pa3BuTHe crioCOOHOCTH SICHO M TOYHO H3J1araTh CBOU
MBICJIH, IOTHYECKA 0OOCHOBBIBATH CBOIO TOUKY
3peHUs, BOCIIPUHUMATh U aHAIM3UPOBATh MHEHUS
co0eceTHUKOB, IMMPU3HABAas MPAaBO JPYroro 4YejoBeKa Ha
WHOE MHEHUE.

[TpousBenenue namMepeHus pU3NICCKUX BETUINH H
OIICHKA TPaHUIIbI IIOTPEITHOCTEH N3MEPEHUH.
[IpencrapiieHre rPaHMIIBI TOTPEITHOCTEH U3MEPCHUH
P MIOCTPOCHHH TPauKOB.

VMeHue BbICKA3bIBAaTh TUIIOTE3EI UL O0ObICHEHUS
HaOJIIOJaEMBIX SIBJICHUH.

YMeHue npeasiaraTb MOJCTH SBICHHH.

VYkazaHue TpaHull IPUMEHUMOCTH (PU3HISCKUX
3aKOHOB.

N3moskeHre OCHOBHBIX MOJIOKEHUH COBPEMEHHOM
HAyYHOH KapTUHBI MHpA.

[TpuBeaeHNE IPUMEPOB BIUSHUS OTKPHITHI B (DU3HKE
Ha TIPOrPeCcC B TEXHUKE U TEXHOJOTHH MPOU3BOCTBA.
Hcnonp3oBanue MHTEpHETA 17151 TTOMCKA HH(DOPMAITUU

1. Mexanuka

Kunemamuxa IIpencraBieHre MEXaHUYECKOTO IBUKEHUS TeEIIA
YPaBHEHHSIMU 3aBUCUMOCTH KOOPAUHAT U MPOEKLIUEH
CKOPOCTH OT BPEMEHH.

[IpencraBieHne MEXaHUYECKOTO ABUKEHUS Tea
rpadukaMu 3aBUCUMOCTH KOOPAUHAT U MPOEKUUEN
CKOPOCTH OT BPEMEHH.

Omnpenenenue KOOpAUHAT IPOUJIEHHOTO TYTH,
CKOPOCTH U YCKOpPEHHUs Tejia 1o rpadukam
3aBUCUMOCTH KOOPAMHAT U MPOEKIUN CKOPO-

CTH OT BpeMeHU. OnpeneneHne KOOpAuHaT
MPOUIEHHOTO TyTH, CKOPOCTH U YCKOPEHHS TeJa 10




YPaBHEHUSIM 3aBUCUMOCTH KOOPAUHAT
Y MIPOEKIUHA CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOIO aHAIM3a PABHOMEPHOT'O
Y PABHOIIEPEMEHHOTO JIBUKECHUM.

Yka3aHue UCIOJIb30BAHUS MMOCTYNATEIILHOTO U
BpAIIATEIbHOIO JBUKEHUN B TEXHUKE.

[Ipuobperenue onbiTa pabOTHI B TPYIIIE C
BBINIOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH.
Pa3paboTka BO3MOXKHOW CUCTEMBI ICUCTBUM U
KOHCTPYKUMH JJIs1 SKCTIEPUMEHTAIBHOTO ONPEACICHUS
KUHEMATUYECKUX BEIIMYHUH.

[IpencraBnenne nHGOPMAIIUK O BUIAX JTBUKCHUS B
BUJIC TaOJIHUIIbI

3axonwi COXpAHEeHUA
6 MexXaHuke

[IprumeHeHne 3aKk0Ha COXPAHEHUS UMITYJIbCA IS
BBIUYMCJICHUS U3BMEHEHUN CKOPOCTEU TEIT MPU UX
B3aUMOJICHCTBUAX.

N3mepenue paboThl CHUJT U UBMEHEHUE KHHETUYECKOM
SHEPTUM TeJIa.

Boeruncnenue paboThl CUITI ¥ U3MEHEHHSI KWHETHYECKON
SHEPTUM TeJIa.

BrruuciieHue noTeHMAIBHONW YHEPTUU TEN B
TPaBUTALIMOHHOM IIOJIE.

OnpeneneHue NOTEHIMAIbHON YHEPTUN YIIPYTO
neOpMUPOBAHHOTO TeJIa 10 U3BECTHOU aedopMarinu
U JKECTKOCTH TeJia.

[IprumeneHne 3aKk0Ha COXPAHEHUSI MEXaHUYECKOU
SHEPTUU MPU pacyeTax pe3yJbTaTOB B3aUMOICHCTBUN
TEJI TPABUTAMOHHBIMU CHJIAMHU U CHJIAMHU YIIPYTOCTH.
Yka3zaHue rpaHull MPUMEHUMOCTH 3aKOHOB MEXAHUKH.
VYkazanue yueOHbIX TUCIUIUINH, IPU U3YYECHUU
KOTOPBIX UCIIOJIB3YIOTCS 3aKOHBI COXPAaHEHUS




XapaKTepI/ICTI/IKa OCHOBHBIX BHJIOB 1€ATCJIBHOCTH

Conepxanue CTy/ICHTOB
o0y4eHus
(Ha ypoBHe y4eOHBIX AeiCTBHIN)
2.0CHOBBI MOJIEKYJISAPHON PU3UKH M TEPMOAUHAMHUKH

OcHo8bl MONEKYTIAPHA
00OCHOBaHHUS KUHemU
teopuu (MKT).
Hoeanvuwiii caz

u/ BBINIOJTHEHUE SKCIIEPUMEHTOB, CIIYKAIIUX JJIS
yeckou meopuu. MOJEKYJIAPHO-KUHETUIECKON

Pemrenue 3a1au ¢ mpuMeHEHHEM

OCHOBHOTO YpaBHEHUS MOJICKYJISIPHO-
KHHETUYECKOU TEOPUH T'a30B.

Onpenenenue napameTpoB BELIECTBA B
ra3000pa3HOM COCTOSTHUY Ha OCHOBAaHHWH yYpaBHEHUS

COCTOSIHUS MI€AILHOTO ra3a. OIpeneIeHne
rapaMeTpoB BEIlleCTBA B ra3000pa3HOM COCTOSTHUU

U IIPOUCXOISIIHNX MPOIECCOB IO Tpadukam
3asucumoctu p (T), V (T), p (V).
DKCMEPUMEHTAIbHOE UCCIIEAOBAHUE 3aBUCUMOCTH P
(T), V (T), p (V). [IpeacraBnenue B Buae rpaukoB
HM30XOPHOT0, U300apHOTO

M HU30TEPMUAYECKOTO MIPOLECCOB.

Brruuciienue cpeHel KHHETUYECKOW YHEPTUHI
TETUUIOBOTO JIBUKEHUS MOJIEKYJI IO U3BECTHOMN
TeMIIEpaType BEIIECTBA.

Bricka3biBanue TUIIOTE3 JIs 00BICHEHHS
Ha0JII01aeMBIX SIBJICHUM. VYkazanue rpaHull
NPUMEHUMOCTH  MOJEIHA  «UICAIbHBIA Ta3» U
3akoHOB MKT

Ochosuwi mepModuHaJmuKu I/I?)MCpCHI/IC KOJIMYCCTBA TCIIOTHI B IIpOoHcCCax

Temionepenayu. Pacuer koinuyecTsa TEIUIOTHI,
HEO0OXOIUMOTO ISl OCYIIECTBICHHS 33JaHHOTO
rporecca ¢ Temionepenade. Pacuer usmeneHus
BHYTPEHHEU 3HEpPruu Tei, padoThl U MEPETAHHOTO
KOJINYECTBA TEIUIOTHI C UCITOJIb30BAHUEM IIEPBOTO
3aKOHA TEPMOJUHAMUKHU.

PacueT paGoTbl, COBEpILIEHHOI Ta30M, 1O Tpaduxy
3aBUCUMOCTH

p(V).

Bobruncnenne paboThl rasza, COBEpPLIEHHOW mIpH
U3MEHEHUU COCTOSHUS II0 3aMKHYTOMY LIHKIY.
Boruncnenne KIIJ[ nmpu coBeprieHuu razom padboThl
B IIPOLIECCAX U3MEHEHUS COCTOSIHUS 10 3aMKHYTOMY
nukiy.  OObsiCHEHWE  TPUHLMIOB  JEHCTBUSA
TEIJIOBBIX MamvH. J[eMoHcTpauust ponu (QU3MKHU B




CO3JaHMM W  COBEPIICHCTBOBAHWUH  TEIUIOBBIX
JIBUTATEIICH.

N3moskeHre CyTH SKOJIOTHYECKUX MPOOIIeM,
00yCJIOBJIEHHBIX pa0OTOM TETUIOBBIX JBUTATENCH U
MPEJIOKCHHE ITYTH UX PEIICHUS. YKa3aHUE TPaHUI]
MPUMEHUMOCTH 3aKOHOB TCPMOJUHAMUKH. Y MCHHEC
BECTH JUAJIOT, BBICIYIINBATh MHCHHE OIITOHEHTA,
y4acTBOBATh B IUCKYCCHH, OTKPBITO BBIPAKATh U
OTCTaWBaTh CBOKO TOUYKY 3PCHUSI.

VkazaHue qu6HBIX AUCHUININH, ITPHU U3YUCHUU
KOTOPBIX UCIIOJB3YIOT yqe6HBIﬁ MaTcpual «OCHOBBI
TCPMOINHAMKHN

Ceoticmea napos, sxcuoxo- V3mepeHne BIa)XKHOCTH BO3/yXa.

cmeitl, meepovix mes  Pacuer KoauuecTBa TeIUIOThI, HEOOXOAUMOTO JIJIst
OCYIIECTBIICHHS TIpollecca Nepexo/ia BelecTBa 13
OJIHOT'O arperaTHOTO COCTOSIHUS B
TIpyroe.
DKCNEPUMEHTAIBHOE MCCIIEI0BAHUE TEIIIIOBBIX
CBOMCTB BEIIECTBA.
[IpuBenenune npuMepoB KaNWUIAPHBIX SIBICHUHN B
OBITY, IPUPOJIC, TEXHUKE.
HccnenoBanne MexaHMYECKUX CBOMCTB TBEP/IbIX TEI.
[Tpumenenue Gu3NUECKUX MOHITUN U 3aKOHOB B
yueOHOM MaTepualie npodhecCHOHAIBHOTO XapaKTepa.
Ncnonw3oBanue MHTEpHETA M1 TOUCKa MHPOpMAITIT
0 pa3paboTKax v MPUMEHEHHUAX COBPEMEHHBIX
TBEPJIbIX U aMOP(PHBIX MaTEpUATIOB

3. DeKTpoAUHAMMKA

QJZQKMPOCmCZmuKCZ Brraucnenue cun BSaHMOHCﬁCTBHH TOYUYCYHBIX
QJICKTPUYCCKUX 3apAJ0B.

Breruucnenue HaAIIPSKCHHOCTH 3JICKTPUYICCKOT'O T10JIA
OIHOTO N HCCKOJIBKUX TOYCUHBIX JJICKTPUICCKHUX
3apAaa0B.




Conep:xkanue
o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX A€l CTBHIN)

Brruuciienue noteHnuana 3J1eKTPUIECKOrO MOJIst
OJHOT'0 Y HECKOJIBKMX TOYEYHBIX JJIEKTPUUECKUX
3apsa0B. MisMepeHue pasHOCTH IMOTEHIMAJIOB.
N3mepenne sHEprum 3JIEKTPUIECKOTO OIS
3apsKEHHOr0 KOHJIEHCATopa.

BrruuciieHue 3HEprun 3JIEKTPUYECKOTO TOJIA
3apsKEHHOr0 KOHJIEHCATopa.

Pa3paboTka miaHa ¥ BO3MOXKHOM CXeMbl JeHCTBUI
AKCIIEPUMEHTAIIBHOTO OMPEEIIEHUS IJIEKTPOEMKOCTH
KOHJICHCATOpa U IUIEKTPUUECKON IIPOHULIIAEMOCTH
BEILIECTBA.

IIpoBeneHue CpaBHUTENBHOIO aHAIU3a
TPABUTALIMOHHOTO U AJIEKTPOCTATUYECKOTO MOJIEU

Tlocmosnunwviu mok

M3MmepeHne MOITHOCTH 3JIEKTPUIECKOT0 TOKA.
N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS

Macnummnuvie saenenus

NCTOYHNKA TOKA.
BrImonHeHne pacueToB CHIIBI TOKA M HANIPSIKCHHI Ha
y4JacTkax

ANIeKTpUUecKuX 1eneil. OObsICHeHHE Ha IpUMepe
DIIEKTPUIECKON IIENH C IBYMS HICTOYHUKAMU TOKa
(BAC), B KakOM cliydyae UCTOUHHK

DIIEKTPUUECKON PHEPTHH PabOTaeT B pEKUME
reHepaTopa, a B KAKOM — B PEKUME MTOTpeOnTes.
Omnpenenenre TeMnepaTypbl HUTH HAKATUBaHMSL.
H3mepenue 31eKTPUIecKoro 3apsaa 3JIeKTPOoHa.
CHsATHE BONBTAMIIEPHON XapaKTEPUCTUKH TUOJIA.
[IpoBenenue cpaBHUTEIHHOTO aHAIHM3a
MOJTYTIPOBOTHUKOBBIX JTHO0B U TPHUOJIOB.
Hcnonws3zoBanue MHTEpHETA 17151 TOMCKA HHGOPMAITUU
O MIEPCTIEKTHBAX Pa3BUTHUS TOIYIIPOBOIHIUKOBON
TEXHHUKH.

YcTaHOBKA MPUYNHHO-CIICICTBEHHBIX CBS3CH

N3mepenne MHAYKIIMA MarHUTHOTO TIOJIA.
Brruuciienue cui, 1eUMCTBYIOIIMX HA MPOBOIHUK C
TOKOM B MAarHMTHOM I10Jie. Belunciaenue cui,
JNEUCTBYIOLIUX HA JJIEKTPUUYECKUM 3aps/l,
JBUKYIIANCA B MATHUTHOM IOJIE.

Hccnenopanne sBICHUN AIIEKTPOMATHUTHOM

HUHAYKIIUH, CAMOUHIYKIIUH.
Brruucnenue OHCPTUU MATHUTHOI'O I10JIA.
OObsaAcHEeHHE IMpuHOUIIa HeﬁCTBHH QJICKTPOABHUIATCIIA.




OObsicHeHUE PUHIIMIIA IEWCTBUS TeHepaTopa
AJIEKTPUYECKOI0 TOKA

U 3JIEKTPOU3MEPUTENbHBIX PUOOPOB. OOBsICHEHNE
MPUHIIMIA IeUCTBUS Macc-cieKTporpada,
yckoputesen 3apskeHHbIX yacTull. OObsicHeHne
POJIM MAarHUTHOTO TOJISI 3€MJIU B dKU3HHU PACTEHUH,
KUBOTHBIX, UEJIOBEKA.

[IpuBeaeHne NpUMEpPOB MPAKTUYECKOTO
MPUMEHEHUS U3YUEHHBIX SIBJICHUM, 3aKOHOB,
pudOpPOB, YCTPOUCTB.

[IpoBeneHne cpaBHUTEIHLHOTO aHAIM3a CBOMCTB
ANEKTPOCTATUYECKOTO, MATHUTHOT'O U BUXPEBOTO
IIEKTPUYECKUX MOJIEH.

OObsicHeHUE Ha IPUMEpPE MAarHUTHBIX SIBJICHUH,
nouyeMy (pU3MKYy MOKHO paccMaTpuBaTh Kak
METaIUCIUIUIUHY

4.Kos1e0aHUA U BOJHBI

Mexanuueckue koneba- HccnenoBanue 3aBUCUMOCTH IIEPUOIA
KoJie0aHU MaTeMaTUYECKOTO
HUs MasTHHUKA OT €0 JUTMHBI, MACChl M aMIUTUATY JIbI
KoseOanmid. MccnenoBanue 3aBUCHMOCTH TIEPHOIa
KOJICOaHMI Ipy3a Ha MPYKHHE OT €TI0 MacChl U
KECTKOCTH TPYXKUHBI. BeIYuCIIeHHE TIeproaa
KOJICOaHHMI MaTeMaTHYECKOT0 MasTHUKA T10
W3BECTHOMY 3HAUCHHUIO €T0 JUTMHBI. Beruncienue
neprojia KojaeOaHuii rpy3a Ha MPYKUHE 110
W3BECTHBIM 3HAYCHHSIM €TI0 MACChl M )KECTKOCTH
MPYXXUHBI. BeIpaboTka HAaBHIKOB BOCIIPHHUMATD,
aHAJM3UPOBATh, TepepadaThIBATh U MPEABSIBISTH
UH(OPMAITUIO B COOTBETCTBUU C TTOCTABIICHHBIMU
3aJlayamu.
[TpuBeaeHNE TPUMEPOB aBTOKOJICOATEIbHBIX
MexaHu4ecKkux cucteM. [IpoBeacHue
KJaccuduKauy KojieOaHuit
IIpoooncenue
maouybl

XapakTepHCTHKA OCHOBHBIX BU/IOB e TEJIbHOCTH
Conepxanue CTy/ICHTOB

o0y4eHus
(Ha ypoBHe y4eOHBIX AeHCTBHIN)

Ynpyeue 6onnbi H3Mepenne JUIMHBI 3ByKOBOM BOJTHBI IO pe3yabTaTam
HaOI0IeHNI HHTEPPEPEHIINN 3BYKOBBIX BOJIH.
HaGmonenue u o0bsicHeHUE sIBIIEHUN HHTEphEpEeHIIUN
U Tupaknd MEXaHUYECKUX BOJTH.

[IpencraBnenne obmacTeil MPUMEHEHHS YIbTPa3ByKa 1




MIEPCTICKTUBBI €T0 UCITOJIb30BAHUS B Pa3TUIHBIX
00J1acTSX HAYKH, TEXHHUKH,

B MCIUIIMHE.

N3nmoskeHre CyTH SKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha
OpraHu3M YeJIoBeKa

Dnexmpomaznumnole
Koebanus

HaGmonenne ocumuiorpaMM rapMOHHYECKUX
KoJe0aHMI CUITBI TOKA B LIETIH.

N3mepenune 31eKTpoeEMKOCTH KOHAEHCATOPA.
N3mepenne HAYKTUBHOCTD KaTYyIIKH.

HccnenoBanue sBIEHUS 3JIEKTPUYECKOTO PE30HAHCA B
MOCJIE0BATENBHOM 1ENN.

[IpoBenenue aHanoruu Mexay puU3nyecKuMu
BEJINYMHAMH, XapAKTEPUIYIOINMHU MEXaHUUECKYIO U
AIEKTPOMArHUTHYIO KOJieOaTeIbHbIE CUCTEMBI.
Pacuer 3HaueHUM CUJIbI TOKA U HAIIPS)KEHUS Ha
AJIEMEHTAax LENH IEPEMEHHOTO TOKA.

HccnenoBanue npuHuuna AeicTBUs TpaHchopmaropa.
HccnenoBanne npuHIMNA JEHCTBUS T€HEPATOPa
IIEPEMEHHOTO TOKA.

Hcnonb3oBanue MuTepHeTa nis noucka nHdopmanuu
0 COBPEMEHHBIX CIOCO0ax Nepeiayu JIEKTPOIHEPTUU

9ﬂ€Kmp0MaZHumele
60OJIHbl

OcymiecTBiaeHre paguonepeaauu U pauorpruema.
HccnenoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0O MOOUJTBHOTO TeliepoHa.

Pa3BuTHe 1IEHHOCTHOTO OTHOIICHUS K U3y4aeMbIM Ha
ypokax (pu3NKu 00hEKTaM U OCBAaWBAEMbIM BUJIaM
nesitenbHOCTH. OOBsICHEHUE

MPUHIUITHAIBHOTO PA3Iuyus MPUPOIBI YIPYTUX U
AJIEKTPOMArHUTHBIX BOJIH. M30KeHHe CyTH
AKOJIOTUUECKUX TIPOOJIEM, CBSI3aHHBIX C
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU 1 BOJTHAMH.
OOBsICHEHHE POJIU JICKTPOMArHUTHBIX BOJIH B
COBpPEMEHHBIX UccieaoBaHuAX Bcenennoit

5. Onruka

Ilpupooa ceema

[IprumeHeHne Ha TPAKTUKE 3aKOHOB OTPAKEHUS U
MPEJIOMJIEHHS CBETA IIPU PEIIEHUH 3a/a4.
OnpeneneHue CNeKTPATbHBIX TPAHUI]
YyBCTBUTEIIBHOCTH YEJI0BEUYECKOTO IJI1a3a.

YMeHue CTpoUuTh H300paKeHUS TIPEAMETOB, 1aBacMbIe
JIMH3aMHU.

Pacuer paccTosiHUsI OT TUH3BI 10 U300paKEHUS
npeaMera.

Pacuet onTruyeckoi CHIIBI JIMH3LI.

N3mepenue GoKycHOTO pacCTOSTHUS JTUH3BI.




Hcnprranue moaene MUKPOCKOIIA U TEJIECKOMa

Bonnosuvie ceoticmea
ceemda

HaGmonenue siBieHust uHTEpPEPEHIINH
AIEKTPOMArHUTHBIX BOJIH.

HaGmonenue siBinenus: audpakuuu
AIEKTPOMArHUTHBIX BOJH.

HaGmonenue siBieHus NoJIspU3aluu
AIEKTPOMArHUTHBIX BOJIH.

W3mepeHue JIMHBI CBETOBOM BOJIHBI MO pe3yibTaTaM
HaOMoieHus siBJIeHUs1 nHTeppeperun. Habmonenue
aBiieHus nudpakiuuu ceeta. Habmonenue siBnenus
MOJIApU3ALMK U iuctiepcuu cBeta. [louck

pa3IUYMi U CXO/ICTBA MEXY TUPPAKIUOHHBIM U
JTUCTIEPCUOHHBIM CHIEKTPaMH.

[IpuBeaeHue NpUMepoB MOSBICHUS B IPUPOJIE U
MCIIOJIb30BaHUS B TEXHUKE SIBIICHUI UHTEp(depeHIuH,
audpakuuy, NOJAPU3ALMHA U TUCTIEPCUU CBETA.
[lepeuncnenne MeTO10B MO3HAHMS, KOTOPHIE
MCIOJIb30BaHbl MPU U3YYEHUH YKa3aHHBIX SBJICHUN




IIpoooncenue
maouyvl

Conep:xkanue
o0y4eHus

XapaKkTepuCTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX JeiCTBHIN)

6. DiieMeHTHI KBAHTOBOW (PU3UKH

Keanmosas onmuxa

Ha6monenue gporornexkrpudeckoro 3gpdekra.
OObsicHeHNE 3aKOHOB

CroneToBa Ha OCHOBE KBAHTOBBIX MPEICTABICHUN.
Pacuer makcumaibHOM KHHETUYECKON SHEPTUU
AIIEKTPOHOB IIPHU POTOIIEKTpUUECKOM dPdeKTe.
Omnpenenenue pabOThI BBIX0JIA AIEKTPOHA MO TpaduKy
3aBHCHMOCTH MaKCHMAaJIbHOW KHHETHUUECKOHN YHEPTUU
(OTORIEKTPOHOB OT YaCTOTHI cBeTa. M3mepenue
paboTHI BHIXO/1A DJICKTPOHA.

[lepeuncienne npubOOPOB YCTAHOBKH, B KOTOPHIX
MIpUMEHsIETCSl 0e3MHEPITMOHHOCTE (hoTodd PekTa.
OObsicHEHNE KOPITYCKYIISIPHO-BOJTHOBOIO JIyalli3ma
CBOMCTB (hOTOHOB.

OOBsicHEHNE POJIM KBAHTOBOUW ONTHKHU B Pa3BUTHH
COBPEMEHHOU (PU3UKH

Duzuxa amoma

HaGmonenue nuHeM4aThIX CIIEKTPOB.

Pacuer yacTOTHI ¥ IJIMHBI BOJTHBI UCITYCKAeMOTO CBETa
MIpH MEPEX0/Ie aTOMa BOJI0OPO/ia U3 OJTHOTO
CTallMOHAPHOTO COCTOSIHUA B APYTO€.

OOBsiCHEHHE TTPOUCXOKACHUS TMHEHUATOTO CIIEKTpa
aToMa BOJOpPOJia U Pa3inyus JUHEHUATHIX CIIEKTPOB
Pa3IMYHBIX Ia30B.

HccnenoBanne mTMHENYATOrO CIIEKTPA.

UccnenoBanue npuHIUIa padoThl JIOMUHECIICHTHOM
JIAMTIBI.

HaGmonenre u 00bsiICHEHUE IPUHIIUINA 1€HCTBUS
nasepa.

[IpuBeneHre TPUMEPOB UCIIOIB30BAHMS Jla3epa B
COBPEMEHHON HayKe M TEXHUKE.

UcnonwzoBanue MHTEpHETA M1 OUCKa MHPOpMAITIN
O MEPCIEKTUBAX TPUMEHEHUS J1a3epa

Duzuxka amomHozo sd

)pa  HaOmioneHue TpekoB anb(a-4yacTull B Kamepe
Bunbscona. PeructpupoBaHue siI€pHBIX H3ITYICHHUN C
MOMOIIBI0 cueTurKa I elrepa.

Pacyer sHEeprum cBsi3u aTOMHBIX SIED.
Omnpenenenue 3apsaa 1 MacCOBOrO YMcCia

aTOMHOTO sI/Ipa, BOSHUKAIOIIETO B PE3YJIbTATE




PaaAuOaKTUBHOI'O paciiajaa. Brrauciaenue OHCPIUH,
OCBO60)I(IIaIOHICI>'IC5I IIpu paanOaKTUBHOM pacCIiajc.

OnpeneneHue NpoayKTOB SIICPHON PEAKIINH.
Boluncnenue sSHeprum, OCBOOOXKAAIOIICHCS TIpH
SIepHBIX peakuusax. I[loHuMaHwe TPEUMYIIECTB U
HEJIOCTATKOB HCIIOJb30BAHUSI ATOMHON SHEPrUM U
MOHUBHUPYIOIINX U3JYyYEHUH B MPOMBIIIICHHOCTH,
MEJIUIIMHE.

N3nmoskeHre CyTH SKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C OMOJIOTMYECKUM JICHCTBUEM
PaIMOAKTUBHBIX U3ITYUCHHH.

[TpoBenenue KTacCH(pUKAIMK SJIEMEHTAPHBIX YaCTHII
1o uX (U3NYECKUM XapaKTepUCTHUKaM (Macce,
3apsiTy, BPEMCHH JKU3HH, CITHHY

UT.J.).

[TornMaHue IIEHHOCTEW HAYYHOTO ITO3HAHUS MUpPa
He BOOOIIE IS YeJI0BEUECTBA B IIEJIOM, a JIJIS
KQKJI0T0 00YYaFoIIerocs JIMYHO, [ICHHOCTEH
OBJIQJICHUSI METOJIOM HAYYHOT'O ITO3HAHMS JIJIS
JTOCTIKEHUS ycIiexa B JIF0OOM BHJIE TTPAKTUYCCKON
NEATEeIIbHOCTH

7. DBOJIIOLMS BCEJIEHHOM

Cmpoenue u pazeumue HaGmonenue 3a 38e3namu, JIyHOU U Mj1aHeTaMU
B TEJIECKOIL.
Bcenennou HaOJmro1eHre COTHEYHBIX TIATEH C TIOMOIIBIO

TEJIECKOIA U COJIHEYHOTO SKpaHa.

Hcnonb3zoBanue MHTEpHETA 1151 TTIOMCKA
M300paXeHN KOCMUYE-KUX 0ObEKTOB U
uHpopmaimu o0 ux ocobeHnoctax O6cyxaeHue
BO3MOKHBIX CLIEHAPUEB 3BOJIIOLNN BCeleHHOM.
Hcnonb3zoBanue MHTEpHETA 1151 TTIOMCKA
COBpeMEHHOM MH(OopMaIuu 0 pa3BUTHH BCeeHHOM.
Ornenka nH(popMaIK ¢ TO3UIIUH €€ CBONCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJTHOTHI,
aKTyaJIbHOCTH U T.]I.



OxoHuaHue
maobauybl

Conep:xkanue
o0y4eHus

XapaKkTepUCTHKA OCHOBHBIX BU/IOB JeSITeJIbHOCTH
CTY/IEeHTOB

(Ha ypoBHe y4eOHBIX AeiCTBHIN)

Deonroyus 36e30.
T'uno-

mesa
NPOUCXOHCOCHUS
Conneunoti cucmemol

Brruncnenue sHepruu, 0CBOOOXKIAIOIICHCS TpU
TEPMOSIICPHBIX PEaKITUSIX.

dopmMyTUpOBKa MPOOIEM TEPMOSACPHON SHEPTETUKH.
OO0BsIcHEHNE BIUSHUS COJTHEYHON aKTUBHOCTH Ha
3eMIio.

[TornMaHue poau KOCMUYECKUX UCCIICIOBAHUM, UX
HAay4YHOT'O ¥ YKOHOMHUYECKOTO 3HAUCHHUS.
OO6cyxIeHre COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHnu COJIHEUHOU CUCTEMBI




YYEBHO-METOANYECKOE

N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
[TPOI'PAMMBI YYEBHOM JUCIATIIIMHBI «DU3UKA»

OcBoenue mnporpaMmbl y4eOHOW JUCHUIUIUHBI «DuU3MKa» Nperonaraet
Hanuuue B mpodeccMoHanbHOM  0Opa3oBaTENbHOM  OpraHu3alui,
peanu3yronieil o0pa3zoBaTeIbHYI0 IPOrpaMMy CpeAHETro 00IIero oopa3oBaHUs
B npenenax ocsoenust OIIOII CIIO Ha 6a3e ocHOBHOro 00111ero 00pa3oBaHus,
yuyeOHOro kaOuHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTH OOECHEUHTh
cBOOOIHBIN focTyn B MHTepHET BO Bpemsi y4eOHOro 3aHATHUS M B IMEPUOJ
BHEY4YEOHOH JAeSTENbHOCTH 00YyJatouIuXcsl.

BcoctaB kaOunera ¢u3uku BXOAUT Jiabopartopus C J1aOOPaHTCKOU
koMHatoil. ITlomemenue kabuHeTa (UBMKU  JIOJDKHO — YJIOBJIETBOPATH
TpeboBanusiM CaHUTAPHO-IMUJEMUOIIOTMYECKUX TPaBUJI W HOPMATHBOB
(CanlluH 2.4.2 No 178-02) um OBITb OCHAIlEHO THUIOBBIM O0OPYJOBAHHEM,
yKa3aHHBIM B HACTOSAILIUMX TPEeOOBAaHUSAX, B TOM YHUCIE CHEUUATU3UPOBAHHOM
yueOHO MeOembIo U CpeICTBAaMU O00YUYEHUsl, JOCTATOUYHBIMU JIJIS1 BHITTOJHEHUS
TpeboBaHUM
K YPOBHIO MOJArOTOBKH 00y4aromuxcsl.

B xabuneTe M0DKHO OBITH MYJIBTUMEAHIHOE 00OpYAOBaHUE, TTOCPEICTBOM
KOTOPOTO YYacTHUKH 00pa3oBaTebHOrO Ipolecca MOTyT IMPOCMaTpUBATh
BU3yallbHYl0  uH(popmanuio 1o  ¢(usuke, co3maBaThb  MOpe3EHTAINH,
BUJI€OMATEPUAIIbl U T.I1.

BcocraB yueOHO-METOIMYECKOTO U MAaTEPUATbHO-TEXHHYECKOTO
oOecrieueHus: MporpaMmbl yaeOHON AUCIUIUIMHBI «DU3nKay, BXOIAT:

* MHOTO(YHKIIMOHAJIBHBIN KOMIUICKC TPEIO1aBaTeIs;

* HarIsAHbIE TOCOOMsST  (KOMIUIEKTHI  Y4EOHBIX  TaOJUIl, IJIaKaThl:
«DPu3nvecKkue  BEIMYMHBI W (PyHIAMEHTaJbHBIE  KOHCTAHTBIY,
«Mexnynapoanas cucrema eaunul; CHU», «llepuogmdeckas cuctema
XUMHYEeCKUX 23iieMeHToB J[.Ml.MeHneneeBa», MOPTPETHl BBITAIONMINXCS
YUEHBIX-(DH3UKOB M aCTPOHOMOB);

* uH(POPMAIIMOHHO-KOMMYHUKATHBHBIC CPEJICTRA;

* DJKpPaHHO-3BYKOBBIC ITOCOOHS;

* KOMIUIEKT JIEKTPOCHA0KEeHUs kKaOuHeTa (GU3UKH;

* TCXHHYECKHE CPEJICTBA OOYUCHUS;

* JIEMOHCTpalMoHHOE 000pynoBaHue (0011ero Ha3HAYCHUS U
TeMaTu4yeckue Habophl);

» jnaboparopHoe 00opyaoBaHKEe (OOIIEro Ha3HAYEHUS U TEMATHUECKUE
HaOOpHI);

* CTaTHYECKUE, JMHAMHYCCKHUE, TIEMOHCTPAIIMOHHBIC U pa3aaTOYHbIC
MOJIEIH;

* BCIIOMOTraTeIbHOE 000pYyA0BaHUE;

* KOMIUICKT TEXHHUECKOU JTJOKYMEHTAIIUHU, B TOM YHUCJIC MaciopTa Ha
CpelcTBa 00YYCHUS, MHCTPYKIIMH TI0 UX MCTIOIb30BAHHUIO U TCXHUKE
0e301acHOCTH;

* OubnmoreuHbIt (PoH/I.



B 6ubnuoreunbii  GoHx  BXOHAT  y4eOHUKH, y4eOHO-METOJUYECKUE
koMmruiekTel (YMK), oOecneunBaromue OCBOCHHUE YUYEOHOW TUCIMILUIMHBI
«Duszuka», PEKOMEHJOBaHHBIE WU JOMYIIEHHBIC I KCIOJb30BAaHUS B
npoeCCUOHANIBHBIX ~ O00pa3oBaTENbHBIX  OpPTraHM3alMsIX,  PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpeaHero oOiiero oOpa3oBaHUs B Ipeiaenax
ocBoeHust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHUS.

bubnuoreunsiii  QoHxg  Moxker  ObITh  JOMOJHEH  (DU3MYECKUMU
SHIMKJIONICIUSIMHU, aTJlacaMH, CJIOBapsSIMU M XpecToMaTuen 1o ¢usmke,
CIIpaBOYHUKAMHU 10 (PU3MKE M TEXHUKE, HAYYHOU W HAYyYHO-TIOMYJISIPHOU
JTUTEPaTypOr €CTEeCTBEHHO-HAYYHOTO COACPKAHMUS.

Brnpouiecce ocBoeHuss mporpamMMbl  y4eOHOW AUCIUIUIMHBI  «Dusnkay
CTYICHTBI JIOJDKHBI UMETh BO3MOXKHOCTH JOCTYIA K 3JECKTPOHHBIM y4eOHBIM
MarepuaiaM no Gpu3nKe, UMEIOIUMCS B CBOOOIHOM JI0CTyne B ceTu HTepHeT
(37IEKTPOHHBIM KHUTAM, MPaKTUKyMaMm, TecTam, MmatepuanaMm EI'D u np.).

1 [TuceMo MunuctepcTBa odpazoBanus u Hayku PD ot 24.11.2011 Ne M/I-
1552/03 «O6 ocHaieHun 06111e-00pa30BaTENbHBIX YUPEKICHUN yUeOHBIM U
y4e0HO-1a00paTOPHBIM 000PYIOBAHUEM Y.



PEKOMEHIAYEMAA JIMTEPATYPA

g cTyaeHToB

JImumpuesa B.®@. ©®uszuka ang npodeccuid U cheuuaIbHOCTEH
TEXHUYECKOro Mpoduis: yueOHUK Uisi 00pa30BaTeNIbHBIX YUPEKICHUN Cpe.
npod. obpazoBanus. — M., 2014.

Jmumpueea B.®. @uszuka qana  npodeccuil U cHeIUaIbHOCTEH
TexHuuyeckoro  npodwmias.  COopHMK  3amad:  yueb. mocoOue i
o0pazoBaTeIbHBIX YUpexaeHuu cpe. npod. oopazoanus. — M., 2014.

Jmumpuesa B.®D., Bacumvee JIM. ®uzuxka nana  npodeccuid  u
cnenuanbHOCTed TexHuueckoro npoduis. KoHTponbHbIE MaTepHalbl: yueo.
nocobusi ajig yupexaeHui cpen. mnpod. obpazoanus / B.D.JImutpuena,
JI.A.BacunseB. — M., 2014.

Jmumpueea B.®. @uszuka qana  npodeccuil U cHeIUaIbHOCTEH
TexHudeckoro mnpoduis. JlabopaTopHblii TpakTUKyM: yueb. mocoOus as
yupexaenuit cpen. npod. obpazosanus / B.D.JImutrpuera, A.B. Kopxyes,
O.B. Mypra3zuna. — M., 2015.

Jmumpuesa B.®@. ©®uszuka ang npodeccud U cleuuaIbHOCTEH
TEXHUYECKOTr0 Mpoduiisa: 3JIEKTPOH-HBIM  y4e0.-MeTOJ. KOMIUIEKC ISt
o0pazoBaTeIbHBIX YUpexaeHuu cpea. npod. oopazoanus. — M., 2014.

Jmumpueea B.®. @uszuka qana  npodeccuil U cHeIUaIbHOCTEH
TEXHUYECKOro mpoduiisi: 3JIEKTPOHHOE Yy4eOHOe u3AaHue (MHTEPAKTUBHOE
AIIEKTPOHHOE NPHUIIOKEHHUE) Il 00pa30BaTENbHBIX YUPEKIECHUN cpell. mpod.
obOpazoBanus. — M., 2014.

Kacwvanos B.A. inmoctpupoBanHbliit atiac no pusuke: 10 kmacc.— M.,

2010.

Kacwvanos B.A. inmoctpupoBanHbii atiac no gusuke: 11 kimacc. — M.,

2010.

Tpogumosa T.U., Dupcos A.B. duzuka nis npodeccuii U crenuaibHOCTeN

TEXHUYECKOT0 U eCTeCTBEHHO-HayuHoro mpoduieit: COopHuk 3amady. — M.,
2013.

Tpogumosa T.U., Dupcos A.B. duzuka nis npodeccuii U crenuaibHOCTeN
TEXHUYECKOT0 M €CTEeCTBEHHO-HayudHoro npodwuieit: Pemenus 3agau. — M.,
2015.

Tpogumosa T.U., Dupcos A.B. Duzuka. CrpaBounuk. — M., 2010.

Qupcos A.B. duzuka nisa npodeccuil U CreHAIBPHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayyHOoro  mnpodunei: ydyeOHMK I oOpa3oBaTeIbHBIX
yupexaeHuil cpenl. npod. odpazoBanus / noxn pen. T.M.Tpodumooit. — M.,
2014.

Jlna mpenoiaBarenen

Konctutymuss ~ Poccuiickoit  ®enepanuu  (MpUHATa  BCEHAPOAHBIM
rojocoBanueM 12.12.1993) (c ydyerom mompaBoK, BHECEHHBIX (penepaibHbIMU



KOHCTUTYUHOHHBIMU 3akoHaMu P® o mnomnpaBkax k Koncturyuuum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PO. — 2009. —
Ne4. — Cr. 445.

®enepanbHblii 3ak0H 0T 29.12. 2012 Ne 273-03 (B pea. gpeaepanbHbIX

3akoHOB OT 07.05.2013
Ne99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014
Ne 84-@3, or 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DeepanbHbIM 3ak0HOM 0T 04.06.2014 Ne 145-03) «O6
obOpazoBanuu B Poccuiickoii denepannmy.

[Ipuka3 MunucrepctBa oOpazoBaHusi U Hayku PO «O06 yTBepxkaeHun
(benepalibHOr0 TOCyAapCTBEHHOIO0 00pa30BaTENBLHOrO CTaHJIApTa CPEIHEro
(momuoro) ob6mero oOpa3oBaHus» (3apeructpu-poan B Muniocte P®
07.06.2012 Ne 24480).

[Ipuka3 Munoobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHennit B Ilpuka3 MuHnucrepcTtBa oOpazoBanus M Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 “O6 yrtBepxkaeHuu deaepaabHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIBHOIO CTaHAApTa CPEIHEro (MOJTHOr0) 00IIEro
oOpazoBaHus’».

[Tucemo JlemapTrameHTa rocylapCTBEHHON MOJUTUKUA B cepe MOArOTOBKU
pabounx kaapoB u IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHAaIMy MO OpraHU3alMK MOJYyYeHUs CpeaHero oouero oopa3oBaHus
B Ipeleiiax  OCBOEHUsi  00pa3oBaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeccruoHanbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHuUs C
yuyeToM TpeOoBaHUl (enepaabHbIX T'OCYJAapCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJApTOB M TMOJydyaeMod mnpodeccud WM CHEHUATbHOCTU CPEIHETrOo
npodeccruoHaabHOro 00pa30BaHUs.

®denepanbhbiii 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaromiei

cpeasd» (B pe.
oT 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B.D., Bacunves JI.M. ®uzuka nius npodeccuii u
CHEUATbHOCTEH TEXHUYECKOTO MPO(UIIS: METOIUUYECKUE PEKOMEH AN
MeToJ. mocodue. — M., 2010.

HNHTtepHeT- pecypcesl

www. fcior.edu.ru (denepanbHblil HEHTP UHPOPMALIMOHHO-
oOpazoBaTebHbIX pecypcoB). wwww.dic.academic.ru (AkageMuK.
CrnoBapy ¥ SHIUKIOTICANN).

www.booksgid.com (Books Gid. DnekTponHas 6ubauoTexa).
www.globalteka.ru (I'mo6anrteka. I'mobanpHas OubauoTeka
Hay4HbIX pecypcoB). www.window.edu.ru (EquHoe okHO

JIOCTYTIa K 00pa3oBaTeIbHBIM pecypcam). www.st-books.ru
(JIyumrast yueOHast iureparypa).



www.school.edu.ru (Poccuiickuit oOpazoBarenbHbIil mopTat. JJocTynHOCTS,
KauecTBO, 3P(HEKTUBHOCTD ).

www.ru/book (DnekTpoHHas OMOIMOTEUHAs] CUCTEMA).

www. alleng.ru/edu/phys.htm (OGpazoBatenbHbie pecypchl THTEepHETA
— ®wusuka). www.school-collection.edu.ru (Equnas xomnexmus
ndpoBbIX 00pazoBaTeabHBIX pecypcoB). https//fiz.1september.ru (yuebHoO-
MeToaudeckas razera «Dusnuka).

www.n-t.ru/nl/fz (HobGeneBckue naypeatsl 1o

¢dbusuke). www.nuclphys.sinp.msu.ru (Saepnas

¢usuka B Uurepuere). www.college.ru/fizika

(ITonrotoBka x EI'3).

www.kvant.mccme.ru (Hay9HO-TIOMYJISPHBIA (PH3NKO-MaTeMaTHICCKHIA
xypHan «KBanT»). www. yos. ru/natural-sciences/html (ectecTBeHHO-
HAYYHBIN KypHaI 111 Mook «I1yTh B HAyKy»).






