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Pabouas mporpamma ywyeO6HOro mpenmera — «@Pusuka» pazpaboTaHa B COOTBETCTBHH C
denepa’abHBIM FOCYJAPCTBEHHBIM 00pPa30BaTENbHBIM CTAHAAPTOM CPEIHEro o0IIero oopa3zoBaHUs
(ITpukaz MunucrepcrBa oOpa3oBanuss u Hayku P® ot 17.05.2012 Ne 413), Meroauueckumu
pEeKOMEHJALMsAMUA TI0 peaju3alliu CpeaHero oOlmero o0pa3oBaHus B Mpejenax OCBOCHUS
oOpa3oBaTenbHON MporpaMMbl  cpeaHero mnpodeccuoHanpHoro (mucbMo  MuHucTepcTBa
npocsenienus Poccuiickoit @enepanuun ot 14 anpens 2021 r. Ne 05-401) u ¢ yderom nmpuMepHOU
nporpammbel  @usuka, pekomeHgoBaHHoOH @OI'AY «DPUPO»  nna peanusanuu OCHOBHOM
npodeccuonanbHoi oOpa3zoBaTenbHOI mporpamMmbl CITO Ha 6aze ocHOBHOrO 001Iero 00pa3oBaHUs
C TmoiydeHueM cpeaHero obmero o6Opa3zoBanus (IIporokon Ne3 or 21 wmrons 2015r.,
peructpalMoHHblii HOMep peueHsun 384 ot 23 wuronsg 2015r. ®I'AY «DPUPO»), npukaza
MunucrepcrBa oOpa3zoBanus u Hayku P® ot 31 gexabps 2015r.Nel1578 «O BHeceHMN N3MEHEHUN B
denepanpHbIl TOCYIapCTBEHHBI 00pa30BaTENbHBIM CTAaHIAPT CpPeIHEro o0iiero oOpa3oBaHUS,
yTBEPXKACHHBIN mpuka3oM MunucTepcTBa obpasoBanust u Hayku Poccuiickoii ®@eneparuu ot 17
Mast 2012 1. Ne413», ¢ yuerom I[IpuMepHOil OCHOBHOUW 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
obmero oOpa3oBaHus, OJOOPEHHOW pemeHueM  QeaepabHOTO  y4eOHO-METOAHMIECCKOTO

o0benuHeHus 1o obmemy o6pazoBanuio (mpotokoi oT 28 uroHsa 2016r. Ne2/16-3).

Opranuzanus-pazpadorunk: ['AIIOY bamkupckuil — KOMIEIX apXUTEKTYpbl, CTPOUTENbCTBA U

KOMMYHAJIbHOTO XO351CTBa

Pazpabotuuk: Banummuna Ancely XaiipyinHoBHa, npenojgaBatens ¢usuku [AIIOY BACK



COJAEP/KAHUE

[ToscHuTenpHas 3amucKa

OO01mast xapakTepucTHKa yueOHOro npeamera «Dusuka

MecTto yuebHOro rnpeaMera B y4eOHOM IUIaHE

Pe3ynbpTaThl OCBOCHUS Y4eOHOTO IIpeMeTa

CogepxaHuie y9eOHOTO MpeaMETa

TemaTudeckoe MIaHuPOBaHHUE

XapakTepHucTUKa OCHOBHBIX BUJIOB YU€OHOM JIE€ATEIBHOCTH CTYIE€HTOB
Y4eOHO-METOIMNYECKOE U MaTePHATIbHO-TEXHUUECKOE 00eCTICYeHHE TIPOTPaMMBI
yueOHOTro npeameTa «Pusnukay

Pexomennyemasa jqureparypa

KoHTpoJb 1 OlIeHKa pe3yJIbTaTOB OCBOCHHS Y4eOHOTO MpeaMeTa



HNOACHUTEJBHASA 3AIINCKA
[Iporpamma yuebHOTO mnpeamera Dusmka npeaHa3HadeHa s U3YYCHUS B
npodecCHOHANBHBIX  00pa30BaTENbHBIX OpraHU3alMAX, PEATH3YIONIUX 00pa30BaTEIbHYIO
mporpamMMmy  cpeaHero  of0mero  o0pa3oBaHUs B Ipelelax  OCBOCHHS  OCHOBHOM
npodeccuoHanbHON o6paszoBaresnbHON nporpammbl (OITOIT) CIIO Ha 6a3e OCHOBHOTO O0IIEro
oOpa3oBaHUsI TIPU MOATOTOBKE CIEIUAIMCTOB CPEJHETO 3BEHA W SBJISICTCS 4YacThio 0a30BOI
OCHOBHOU IpodeccuoHaIbHON 00pa30BaTebHON MPOrPAMMBI

Copnepxanne nmporpamMmbl «PU3MKay HAMPABICHO HA JOCTIYKCHUE CIICTYIOIIHNX IISJICH:

- OCBOEHHE 3HaHHHA O (yHIaMEHTAIbHBIX (U3UYECKUX 3aKOHAX W TMPUHIUIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOH (hU3MUeCKOl KapTHHBI MUPA; Haubosee BaXKHBIX OTKPBITUSIX B 00J1acTH
(hU3HUKY, OKA3aBIINX OMPEICIISIONICe BIMSIHAE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;, METOaxX
HAy4YHOTO MO3HAHUS IPUPO/IBI;

~ OBJIQJICHHE YMCHHSIMH MPOBOJIUTH HAOIIOJCHUS, TNIAHUPOBATH M BBIMIOJIHATH YKCIIEPUMEHTHI,
BBIIBUTATh TUIOTE3bl U CTPOUTH MOJEIH, IPUMEHATh MOJy4YCHHbIC 3HAHUS MO (HU3HKE Ui
OOBSICHEHUSI PAa3HOOOPA3HBIX (PUIWYCCKUX SIBICHUH M CBOMCTB BEIIECTB; MPAKTUYCCKH
UCIOJIb30BaTh (U3WYECKUE 3HAHMS, OICHMBATh JOCTOBEPHOCTh E€CTECTBEHHO-HAYYHOM
uH(pOpMAIIHH;

— pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
mporecce MPUOOpEeTEeHUsT 3HAHWK W YMCHHA 1O (U3HWKE C HUCIOJIB30BAHUEM Pa3IMIHBIX
HMCTOYHUKOB MHGOPMAIIUU U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUH;

~ BOCHHTAaHHUE yOSKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOB IPHUPOJIBI, UCIIOJIH30BAHUS
JNOCTHXKEHUM (pu3nKu Ha Onaro pa3BUTHSA YENOBEUYECKOW IMBUIIM3AINM, YBAXHTEIHLHOTO
OTHONIICHHWS K MHEHHUIO OIIMOHECHTAa TPU OOCYKICHHH MPOOJIeM eCTECTBEHHO-HAYyYHOTO
COJIEp’KaHusl; TOTOBHOCTH K MOPAJIbHO-ITUYECKOM OIEHKE HCIOJIb30BAHUS HAayYHBIX
JOCTUKECHHH, 9YyBCTBA OTBETCTBEHHOCTH 32 3aIIHUTY OKPYKAIOIIEH Cpebl;

- WCHOJB30BaHUE TMPUOOPETCHHBIX 3HAHUN M yMEHUU M peUIeHHs MPaKTHYeCKHX 3adad
MOBCETHEBHON KU3HU, oOecrieueHns O0e30MacHOCTH COOCTBEHHOW KU3HU, PAlMOHAIBHOTO
MIPUPOIONOIB30BAHUS U OXPaHbl OKPYXKAIOMIEH Cpelibl U BOZMOXKHOCTh MPUMEHEHHS 3HAHUIA
IIPY PEIICHUH 33]1a4, BOZHUKAIOIINUX B TIOCIICIYIONICH MPodecCHOHAIBHOMN e TeThHOCTH.

B mporpammy BKIIOUEHO cOJep)KaHHE, HaMpaBlIeHHOE Ha (OPMUPOBAHHE Yy CTYIECHTOB
KOMIICTCHITUH, HEoOXomMuMEIX i KadecTBeHHOro ocoenusd OIIOII CIIO nHa 6a3e OCHOBHOIO
obmiero oOpa3oBaHHs C MOJTYYEHHEM CpPETHEro oOIiero oopazoBaHUs; MPOTpamMMbl MOATOTOBKU
CITyXaIlIuX, MPOTPaMMBbI TIOJITOTOBKY cieruainucToB cpeanero 3sena [ITICC3.

OBIIIASI XAPAKTEPUCTUKA YYEBHOW JUCIIUIIJINHBI « DU3UKA»

B ocHoBe yueOHOW aucuuiuinHbl «®Pu3MKa» JIEKUT yCTaHOBKA Ha (OpPMHpPOBAHUE Y
o0y4aeMbIX CHCTEMbI 0a30BBbIX MOHATUN (PU3UKK M MPEICTaBICHUH O COBpPEMEHHOM (hu3nuecKon
KapTMHE MHUpa, a Takke BbIpadOTKAa yMEHUH NpUMEHATh (PHU3UUYECKUE 3HAaHUS Kak B
npodeccnoHaNbHOM IeATEIbHOCTH, TaK U JJIs PEIIeHUS )KU3HEHHBIX 3a/1a4.

MHorue nojoXeHus, pa3BUBaeMble (DPU3MKOH, paccMaTpUBAIOTCS KaK OCHOBA CO3/IaHUS U
WCIOJIb30BaHUsl MH(MOPMAIIMOHHBIX M KOMMYHUKaMOHHBIX TexHojoruii (MKT) — oapHoro us
HaunboJiee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTH)KEHUI COBPEMEHHOMN LIMBUIM3ALMH.

®duzuka JaeT KoY K MOHUMAHUI MHOTOYMCICHHBIX SIBIEHUHM U MPOLIECCOB OKPYKAIOIIErO
mupa . B ¢pusuke Gpopmupyrorcst MHOTHE BUIBI ACATEIBHOCTH, KOTOPbIE UMEIOT METa- MPEeIMETHBIH
xapakrep. K HUM B mepByio ouepeab OTHOCSTCS: MOJAEIUPOBAHHME OOBEKTOB M IIPOLECCOB,
IPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUS,  CHCTEMHO-MH()OPMAIMOHHBIA  aHaIM3,
dbopmynupoBaHHE THUIOTE3, aHAJIM3 H CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHCTeMaTH3aIlus,
BBISIBIIEHHE IPUYUHHO-CIICICTBEHHBIX CBsI3€H, IOMCK AaHAJOIoB, YIpaBICHHE OOBEKTaMH U
MPOLIECCaMH.

®dusnka UMeeT oueHb OOJBIIOE M BCEBO3PACTAIOLIEE YHMCIO MEKIMCLUUIUIMHAPHBIX CBs3el,
IpUYeM Ha YpPOBHE KaK IMOHSATUIHOIrO ammapara, Tak U MHCTpyMeHTapus. Cka3zaHHOE IO3BOJISET
paccMaTpuBaTh (U3MKY KaK METAAMCLUUIUIMHY, KOTOpas MPEeAOCTaBISeT MEXIUCHMILTMHAPHBIHN
SI3BIK JIJIS1 ONIMCAHUSl HAYYHOW KapTHHBI MUDA.



dusnka SBISETCS CHUCTEMOOOPA3yIOMIMM (PaKTOPOM ISl €CTeCTBEHHO-HAYYHBIX YYCOHBIX
npeaAMETOB, IMOCKOJIBKY (1)I/I3I/I‘IGCKI/IC 3aKOHBI JIC)KAT B OCHOBC COACPIKAHUSA XUMHU, GI/IOJIOFI/II/I,
reorpaduu, aCTPOHOMHUH U CHEIHMAIbHBIX IUCIHIUINH (TEXHUYECKass MEXaHHKa, dJICKTPOTEXHHKA,
AJIEKTPOHUKA U Jp.). YueOHas aucuuiuimHa «OU3uKay co31aeT YHUBEpCATbHYI0 0a3y A N3yUeHHS
o0menpoeCCHOHAIBHBIX W CHENHAJIbHBIX  JAUCHUIUIMH, 3aKiajbiBas  (QyHIAMEHT IS
MOCIIEAYIOMIEr0 OOYUCHUS CTYICHTOB.

OOnanast JIOTHYEeCKOH CTPOMHOCTBIO M ONMHPAsCh Ha IKCIIEPUMEHTAIbHBIC (aKThl, ydeOHas
mucuuiuinHa «Pusnka» (HOpMUpPYET Yy CTYICHTOB IOJIMHHO HAaydHOE MHpOBO33peHHe. Dusnka
SIBJISICTCSI OCHOBOW YYCHHS O MAaTEPUAIbHOM MUPE M PEIIAET MPOOJIEMBbI 3TOTO MHUPA.

MECTO YYEBHOTI'O IPEIMETA B YYEBHOM IIJIAHE

«Dusuka» sBiseTcs y4eOHBIM MHPEAMETOM IO BHIOOPY M3 0053aTeNbHON NpPEIMETHOM
obnactu «EcrectBennsie Haykn» OI'OC cpeqnero obmiero o0pa3zoBaHusl.

B npodeccronanbHbIX 00pa30BaTEIbHBIX OPraHU3AIMIX, PEATH3YIOIINX 00pa30BaTEIbHYIO
nporpamMmy cpennero oomero oopaszoBanus B npenenax ocsoerust OIIOIT CITO na 6a3e 0CHOBHOTO
obmero oOpazoBaHus, yueOHas nucuuiuimHa «Pu3nKa» u3ydaercs B 001meo0pa3oBaTeIbHOM IUKIIE
yuebnoro miaana OIIOIT CIIO na 6a3e ocHOBHOTrO 00IIero 00pa3oBaHMs C MOIYYCHHUEM CPEIHEro
obmero oopazoanus TIIICC3.

B yuebnpix mranax [IIICC3 wmecro yweOHOW aucuuiuiiHbl «DPu3nka» — B COCTaBe
o01ieo0pa3oBaTenbHbIX YU4€OHBIX JUCIHUIUIMH  YrIyOJEHHOrO YypoBHS, (OpPMHUPYEMBIX U3
o0s3aTenbHBIX  TpeAMeTHeIXx  obmacteit @®I'OC  cpegnero obmero oOpa3oBaHus, s
cneuuanbHocteit CITO cooTBeTcTBYOIIEr0 Mpod1iis NPoPecCHOHATBHOTO 00pa30BaHU.

PE3YJIBTATBI OCBOEHUA YYEBHOTI'O IIPEIMETA
OcBoenue conepxanusi yueoHoro npeamera «Pusnkay obecreynBaeT JOCTUKEHHE CTYACHTaMU
CIIEYIOIUX PE3yJIbTaTOB:

JUYHOCHHBIX:

- UYyBCTBO TOPJOCTH U YBAKEHHUS K HUCTOPUU M JOCTHIKEHUSM OTEUECTBEHHON (PU3MUYECKOM
HaykH; (U3NYECKU TPAMOTHOE TMOBEJeHUE B MPOPECCHOHATBHON JESITENbHOCTH U OBITY MpHU
oOpanieHnu ¢ mpudopamMu U yCTPOKWCTBAMH;

- TOTOBHOCTb K TPOJOJDKEHUIO 00pa3oBaHUs M TOBBIIIEHHUS KBaNW(UKALUU B H30paHHON
npodeccuoHabHOM ~ AESITENbHOCTY M OOBEKTUBHOE OCO3HAHUE POJU  (PU3MYECKHX
KOMIIETEHIINH B 3TOM;

- YMEHHUE WCIOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOW (QU3MYECKOW Hayku M (PU3MUECKHUX
TEXHOJIOTUH U1 TOBBIMIEHUS] COOCTBEHHOTO WHTEJUIEKTYaJbHOI'O pPa3BUTUS B BBIOpaHHOM
po¢eCCuOHANTBHON eATETbHOCTH;

- YMEHHE CaMOCTOSITeNIbHO NOOBIBaTh HOBbIE Ui ceOs (u3nueckue 3HAHUSA, MCIONB3YS IS
3TOr0 JOCTYIHbIE HCTOYHUKU UH(POPMAIIH;

- YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOILEHHS B KOMaH/€ MO PEHICHHIO OOLIMX
3ajauy;

- YMEHHE YNPAaBIATh CBOEH MO3HABATEIBHON AEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHvix:

— WCIIOJIb30BAHHME PA3JIMYHBIX BHJIOB IO3HABATEIBHOM  JEATENIBHOCTH JUIS  pElleHUus
(dbu3nuecKux 3a/1a4, IPUMEHEHNE OCHOBHBIX METOJIOB B MMO3HAHUS (HAOJIO/IEHUS, ONHUCAHMS,
U3MEpPEHUs, OKCIEPUMEHTa) JUIsi H3YYEHHUS DPa3IU4YHbIX CTOPOH  OKpY’Karouien
JIIEUCTBUTEIBHOCTH,

- HCIHOJIb30BAHME OCHOBHBIX HHTEIUIEKTYaJbHBIX ONEpalMii: TMOCTAaHOBKM 3ajayH,
dbopMynUpOBaHUS THUIOTE3, aHalIM3a W CHHTE3a, CpaBHEHHs, OOOOIIEHHS, CHUCTE-
MaTH3alllH, BBIABICHUS TNPUYUHHO-CIEICTBEHHBIX CBS3€H, IOMCKAa aHajJoros, ¢op-
MYJIUPOBaHUS BBIBOJOB JJISI H3YUYEHHUS pAa3IUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
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SBJICHUW U TMPOLECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTaJIKUBAThCS B
npodeccruoHanbHO cdepe;

- YMEHHuE reHEepUpOBaTh UJIEU U ONPENEATh CPEACTBA, HEOOXOANUMBIE ISl X peau3aliu;

- YMCHHE HCIO0JIb30BaTh PA3IMYHbIC UCTOYHUKH IS MOTy4YeHUsST PU3HIECKON WHpopMami,
OLICHUBATH €€ IOCTOBEPHOCTb;

- YMCHHUE aHAIM3UPOBATh U MPECTABIATH HHPOPMALIHIO B PA3IMYHBIX BUJIAX;

- yMeHHuEe MYOJMYHO TMPEACTaBIATh pPE3YyIbTaTbl COOCTBEHHOrO UCCJIEAOBAaHUS, BECTU
JTUCKYCCHU, JOCTYITHO M TaPMOHHYHO COYeTas CoJIepkaHue M (HOpMbI IpeaAcTaBIsieMOn
nHpOpPMAIINH;

npeomMemHubIx.

- cOpMHPOBAHHOCTH COOCTBEHHOW IMO3UIMU IO OTHOIICHHIO K (U3UYECKON MHPOPMAIIUH,

MOJIy4yaeMOW W3 Pa3HbIX MCTOYHHUKOB, O POJU U MecTe (PU3UKHU B COBPEMEHHON Hay4HOMU

KapTHHE MUpa; MOHUMaHue PU3HMYECKON CYIIHOCTH HAOII0JaeMbIX BO BCeelleHHOM sSBICHHUI,

ponu Gpu3UKH B POPMHUPOBAHUH Kpyro3zopa U GyHKIIMOHATBHON IPAMOTHOCTH YeJIOBEKa JIJIs

pelIEHHS MPAKTUUECKUX 3a/ay;

BJIaJICHUE OCHOBOTMOJIAraloMUMH (HPU3NYECKUMU MOHITUSAMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU

Y TEOPUSIMH;, YBEPEHHOE UCIOIb30BaHNE (PU3NUECKON TEPMHUHOJIIOTHU U CUMBOJIUKH;

BIIaJICHUE OCHOBHBIMH METOJaMH HAyYHOr'O0 TO3HAHMS, UCIOIb3YeMbIMU B (HU3UKE:

HaO0JII0/ICHHEM, ONMCAaHUEM, H3MEPECHHUEM, IKCIICPUMEHTOM;

yMeHUsl 00pabarbiBaTh pe3ylnbTaThl U3MEPEHHUH, OOHapyKUBaTh 3aBUCUMOCTb MEXKIY

(U3UYECKIMU BEIIMYNHAMHE, OOBSICHSTh MMOJTYyUYCHHBIC PE3yJIbTAThl U JISJIaTh BHIBOJIBI;

c(hopMUPOBAHHOCTh YMEHHS peliaTh (U3NYECKHe 3a/1auu;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJYYCHHBIC 3HAHUS 11 OOBSICHCHUS YCIOBHIA

npoTeKkanus GU3NYECKUX SBJICHHUI B Mpupoje, npodeccuoHanbHoil chepe U A NPUHATHS

MPaKTUUECKUX PELICHUN B MOBCEJHEBHOMN KU3HU;

c(hOpMUPOBAHHOCTh COOCTBEHHOU MO3UIMU MO OTHOLIEHUIO K (u3udeckor MHpopmanuu,

II0JIy4aeMOM U3 Pa3HbIX UCTOYHHUKOB.

COIAEPKXAHUE
BBenenune

Ousuka — (yHIaMEeHTalIbHAsg HayKa O mpupone. EcTecTBeHHOHAYYHBIH METOJ TMO3HAHUS, €ro
BO3MO>XHOCTH Y TPAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPUs B IPOLIECCE TO3HAHUS TPUPOJIBI.
MonenupoBanue (puU3NUECKUX SIBICHUN M HporeccoB. Pojib 3KcriepuMEHTa U TEOpUHU B IpOLIEcce
no3HaHus npupozasl. dusnyeckas BenuunHa. [lorpemHocTH M3MepeHMH (DU3MYECKHX BEIWYMH.
duznyeckue 3aKOHbI. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [loHsATHE O (u3MUeckoi
KapTHHE MHpa. 3HaueHue ¢pu3uku npu ocBoenuu npodeccuit CIIO u cnenmansHocteit CIIO.

MexaHnuka

Kunematuka. Mexanudeckoe pnBmwkenue. Ilepememenue. Ilyte. Cxopocts. PaBHOMepHOE
NPSMOJIMHENHOE  JBIDKEHUE. YCKOpeHHE. PaBHONIEpeMEHHOE IPSIMOJIMHEWHOE JBUYKEHUE.
CBoOogHOe mazeHue. J[BrkeHue Tena, OpOIIEHHOro MOJ YIVIOM K TOpHU30HTY. PaBHOMepHOe
JBIKEHUE 110 OKPYKHOCTH.

3akonsl Mmexanuku Hrtotona. [lepBrrit 3akon Hetorona. Cuita. Macca. Umnynbc. Bropoii 3akon
Hprorona. OCHOBHOHI 3aKOH KJIacCHMYeCKOM aMHaMuku. Tperui 3akoH HproroHa. 3akoH
BceMUpHOro Tsarotenus. I'paButanuonnoe none. Cuina tsbkectu. Bec. CriocoObl 3MepeHHs] Macchl
Tenn. CUIlbl B MEXaHUKE.
3aKoHBI COXpAaHEHHs] B MEXaHUKE. 3aKOH COXpaHEHHUs HMIylbca. PeakTuBHOe aBmkeHue. Pabota
cunpl.  Pabota moTeHUManbHBIX CWI.  MomHocTh. OHeprus. KuHernueckas — sHeprus.
[TorenumanpHass SHeprus. 3aKOH COXPAHEHHMS MEXAHMYECKOW sHepruu. lIpumeHeHne 3akoHOB
COXpaHEHHs.

Hemoncmpayuu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.



Buap MeXaHHYECKOTO JIBIKCHHS.

3aBUCUMOCTh YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH HA TEJIO.

CrnoxxeHue Cuil.

PaBeHCTBO ¥ IPOTUBOIOIOKHOCTH HAIIPABJICHUS CHJI JIEHCTBUS U IPOTUBOICUCTBUSL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Je(pOPMAIIHH.

Cunel TpeHusL.

HesecomocTs.

PeakTuBHOE ABMKEHUE.

[Tepexo MOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U OOpATHO.

Jlabopamopnuvie pabomot

HccnenoBanue JBHKEHUS Tea IO ACHCTBHUEM IIOCTOSHHOM CHIIBI.

N3ydeHue 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHe MEXaHUYECKON IHEpruv MpU ABMWKEHUU Teja MOJ JEHCTBUEM CHJI TSXKECTH U
YIPYTOCTH.

CpaBHeHue padOThI CUJIBI C U3MEHEHUEM KUHETHUECKON YHEPTHH Tea.

N3yueHune 3aKk0OHOB COXPAaHEHHS Ha PUMEPE yapa IMapoB U 0AUTUCTUYECKOT0 MasTHUKA.

N3yueHne ocoOeHHOCTEH CUIIBbI TPEHHS (CKOIBKEHUS).

OCHOBBI MOJIEKYJISAPHOH (PU3UKH M TEPMOAUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopun. WneanbHbiii ra3. OCHOBHBIE MOJOKEHHS
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pasmepsl M macca MoOJIeKyl M aToMoB. bpoyHOBckoe
neuxenne. Juddysus. Cunsl u SHeprus MEXKMOJIEKYISpHOro B3aumopeictBus. CTpoeHue
ra3oo0pa3HbIX, XUAKUX U TBEpAbIX Tel. CKOpPOCTH JBHXKEHUS MOJEKYJI M HMX H3MEpEHHE.
Wneanbheiii ras. /laBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU T'a30B.
Temnepatypa u ee wusMmepeHue. ['a3oBble 3aKkOoHBl. AOCOJIOTHBIM HyJIb TEMIIEPATYypHI.
TepmoauHaMuueckas 1IKana TEMIEPATypbl. Y PaBHEHUE COCTOSHMS HACATbHOIO raza. MossipHas
ra3oBas IIOCTOSTHHASI.

OcHoBbI TepMOAMHAMUKUA. OCHOBHBIE IOHATHUS U ONpeaeIeHUsl. BHYTpeHHsI SHEPrus CUCTEMBI.
BHyTpeHHss sHeprus wuaeanpHoro rasa. PaGota u Temora kak (opMbl Iepelayd 3HEPIUM.
TennmoemkocTb. YenbHas TEIMIOEMKOCTh. YpaBHEHUE TeIuioBoro Oamanca. IlepBoe Hauano
TepMoauHaMUKU. AnuabatHelil npouecc. [punuun nelictus temnosoi Mamuubl. KITJI TenoBoro
asurarens. Bropoe Hadano TepMOAMHAMUKHM. TepMOAMHAMHMYECKas IIKajga TEMIIEparyp.
XonoaunpHble MaluHbL. Ternnosble npuratenu. OxpaHa npuposbl.

CgoiicTBa mapoB. Mcnapenue u koHeHcanus. HacblmeHHsbli map u ero cBoiictBa. AGComoTHas
U OTHOCHUTEIbHAs BIIAXHOCTh BoO3Ayxa. Touka pocwl. Kunenue. 3aBUCHUMOCTH TeMIlepaTypbl
KHUIIEHUs OT J1aBiieHusd. [leperperslil map U ero UCIOIb30BAHUE B TEXHUKE.

CBoiicTBa XHAKOCTEH. XapaKTepUCTHUKA KUJIKOTO COCTOSTHUSA BemiecTBa. [10BepXHOCTHBIN CIIOM
KHUAKOCTU. DHEPrusl MOBEPXHOCTHOIO CJIOS. SIBIEHMS HaA TpaHMIE KHUIKOCTH C TBEPHABIM TEJIOM.
Kanwmsapueie sBnenus.

CBolicTBa TBEpABIX Tel. XapaKTEPUCTUKA TBEPJIOTO COCTOSHUS BEIIECTBA. YINPYrue CBOWCTBA
TBepabIX Tei. 3akoH ['yka. MexaHudeckue CBOMCTBa TBEpPIBIX Ted. TeruioBoe pacuiupeHue
TBEPABIX TEJ U )KUIKOCTEHU. [1naBiaeHne u KpucTausanus.

Hemoncmpayuu

JIBr>xeHne OpOYHOBCKHMX YaCTHIL.

Huddysus.

M3meHeHue 1aBIeHNs ra3a ¢ K3MEHEHUEM TeMIepaTyphl IPH MOCTOSTHHOM 00beMe.

N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

M3MeHeHNne BHYTpEHHEH SHEPTHH T IPU COBEPILIEHUH PabOThI.

Mopgenu TeIIOBLIX NBUTaTEIEH.

Kunenne Bosibl Ipu NOHWKEHHOM JJaBJICHUH.

IlcuxpomeTp ¥ TUTPOMETP.

SIBnIeHUs MOBEPXHOCTHOIO HATSKEHUS U CMAYUBAHMSL.



Kpucranmnsl, amopdHbie BeniecTBa, KXUAKOKPUCTANINYECKUE TeTa.
Jlabopamopuvie pabomul

N3MepeHne BiIaXHOCTH BO3yXa.

I/I3MepeHHe MMOBCPXHOCTHOT'O HATAXKCHUS KUAKOCTHU.

Habmonenue nporecca kpuctauzanuu M3yuenue nepopmannu pactsskeHusl.
M3yuyenue TeninoBoro pacliupeHus TBEPAbIX TEll.

H3ydeHre 0coOOEHHOCTEH TEMIOBOIO PACIIUPEHUS BOBI.

I/I3MepeHHe IMMOBCPXHOCTHOT'O HATSXKCHUA KUIKOCTHU.

Habmronenue npornecca kpuctauzanuu M3yuenue nepopmannu pactsskeHusl.
W3ydeHue TerioBOro pacuiupeHus TBEPIbIX Tell.

N3yuenne 0coOeHHOCTEH TEIIOBOTO PACIIMPEHUS BOJIBI.

DJIeKTPOAUHAMHKA

DJIEKTPUYECKOE ToJIe. DJIEKTPUUYECKUE 3apslibl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kymona.
Onexrpuueckoe noje. HanpsskeHHOCTh 3ieKTpuyeckoro nojs. IIpuHuMn cynepno3uumu Mojie.
PaGora  cun  osnekrpocratuueckoro  mousia.  [loreHuuman. Pa3HocTh  mOTEHIMANOB.
OKBUIIOTEHIUAIbHbBIE MTOBEPXHOCTU. CBSA3b MEXY HAIPSDKEHHOCTbIO U PAa3HOCTBIO MOTEHIMAIOB
3JEKTPUYECKOTO Tmousl. JudnexkTpuku B 3iekTpuueckoMm mnode. llonspuzanus AUAIEKTPUKOB.
[IpoBoanuku B anexktpuyeckoMm mnone. Konaencaropsl. CoeanHeHne KOHJEHCAaTOpPOB B Oarapero.
DHeprus 3apsyKEHHOI0 KOHJEHCATOPa. DHEPTUsl AIEKTPUUECKOTO MOJIA.

3aKOHbBI IOCTOSHHOTO TOKa. YCIJIOBUS, HEOOXOAWMBIE AJii BO3HUKHOBEHHS W IOJJIEP’KaHUS
anekTpudeckoro Toka. Cujaa Toka W IUIOTHOCTh Toka. 3akoH Owma s ydactka nenu 6e3 D/1C.
3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBJICHHS OT MaTepuaia, JUIMHbl U IUIOLIAJN [ONEPEYHOro
CEYEHHUS] TMPOBOJHMKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO CONPOTUBIICHHUS MPOBOJHUKOB  OT
TEMIIEpaTypbl. OJEKTPOJABUXKYIAs CuUjla HCTOYHUKA TOKa. 3akoH OMa Juisi INOJIHOM 1emnu.
Coenunenre npoBoAHUKOB. CoelMHEHNE UCTOYHUKOB JIEKTPUUECKON dHEpPTruu B Oarapero. 3akoH
Jxxoyns—1Jlenma. Pabota u MOITHOCTB AJIEKTPUIECKOTO TOKA. TerioBoe JIeCTBHE TOKA.

DJIEKTPUUYECKUI TOK B Pa3jIMYHBIX Cpelax. JJIEKTPUUYECKUM TOK B MeTaJlaX. DJIEKTPOHHBIN
ra3. Pabora BbeIXoga. DJCKTpHUECKHN TOK B DJIIEKTPOJIUTAX. OJEKTposn3. 3akoHbl Dapajes.
[IpuMeHeHue >neKTposiM3a B TEXHUKE. OJJIEKTPUUYECKUH TOK B razax M BakyyMme. MoHuzauus
raza. Buapl razoBbix paspspoB. Ilondarue o mnazme. CBoiicTBa M IPUMEHEHHUE 3JIEKTPOHHBIX
MTY4KOB. DNeKTpUYECKUit TOK B noiaynpoBogHukax. CoOCTBeHHass NPOBOAMMOCTD
MOJIYIPOBOIHUKOB. [107yITpoBOJHUKOBBIE TPHOOPHI.

MarnutHoe mnose. BekTop HMHAYKIMM MarHuTHOro mnoid. /JlelicTBMe MarHMUTHOrO MOJs Ha
MPSMOJIMHENHBI MPOBOJHUK C TOKOM. 3akoH Awmmnepa. BzaumopeilictBue TOkoB. MarHuTHbII
notok. PaboTa 1o nmepemenieHno NpoBOAHNKA C TOKOM B MarHUTHOM ToJie. /leficTBre MarHUTHOTO
noyst Ha JBwkymwmiics 3apsia. Cuna Jlopenma. OnpeneneHue yAeNbHOTO 3apsna. Y CKOPUTETH
3apsKEHHBIX YaCTULL.

DNeKTpOMarHuTHasE MHAYKLUSA. DJIEKTpOMarHuTHas HHAYKIMs. BuxpeBoe anexkTpuueckoe mnosie.
CaMmouHIyKIHSI. DHEPTrUs MAarHUTHOTO TTOJISL.

Hemoncmpayuu

B3aumopaeicTBue 3apsyKEHHBIX TEIL.

IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.

JIM3IIEKTPUKN B DJIEKTPUYECKOM TIOJIE.

Konpaencaropsl.

TemoBoe neHCTBUE 2IEKTPUUECKOTO TOKA.

CobcTBeHHas ¥ MPUMECHAsi TPOBOAMMOCTh MOJIYITPOBOIHUKOB.

IToynmpOBOXHUKOBBIN THOA.

Tpanszucrop.

OmneiT DOpcrena.

B3anMozeiicTBuE TPOBOIHUKOB C TOKAMM.

OTKIIOHEHNE AJIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.



DJIEKTPOABUTATEb.

DNEKTPOU3MEPUTENBHBIE PUOOPHI.

DONeKTpOMarHUTHAsE MHIYKIIHSL.

Oneitel @apagnes.

3aBucumocts DJIC caMOMHAYKIMHM OT CKOPOCTHM H3MEHEHHUS CUJIbl TOKa U HMHIYKTUBHOCTH
MIPOBOJIHUKA.

Pabora anekrporeneparopa.

Tpanchopmarop.

Jlabopamopnuvie pabomot

Nzyuenue 3axkona Oma as ydyacTKa LIEH, MOCIeA0BaTEIbHOIO U MAPAIJICIBHOIO COeIMHEHUS
MIPOBOIHUKOB.

N3ydenue 3akona Oma 1151 OJIHOM LIETH.

N3yuenue siBeHUs 3JEKTPOMArHUTHOM UHYKIUU.

Omnpenenenne korhduMeHTa MOJIE3HOro JEHCTBHS SJIEKTPUUECKOT0 YaifHUKA.

OrnipezenieHne TeMIepaTypbl HUTH JIaMIIbl HAKaJIMBaHUSI.

Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIICHUS] ICTOYHUKA HATIPSYKECHHUSL.

Kosneb6anust 1 BOJIHBI

Mexannueckne konebanus. KomebarenpbHoe jaBrkeHue. ['apMoHHMUYecKHe  KoJeOaHMS.
CBoOogHBIE MexaHuyeckue KoyieOanus. JIMHelHble MeXaHWYeCKHe KOoeOaTeNlbHbIE CHCTEMBI.
[IpeBpatienue 3Hepruu npu kojedareabHoM ABMKEHHH. CBOOOIHBIE 3aTyXaloIIUe MEXaHUUECKHE
KoseOaHus. BeIHy X /IeHHbIE MEXaHNYECKHe KoJeOaHusl.

Vnpyrue BonHsl. [lonepeunbsie M IpOJOJIBHBIE BOJIHBI. XAPAaKTEPUCTUKU BOJIHBL. Y paBHEHUE
Iockoi Oeryie BonHbl. MHTepdepennus BonH. [lonstue o qudpakiuu BoiH. 3ByKOBbIE BOJIHBI.
VYapTpa3ByK U €ro NpUMEHECHHUE.

DOnexkTpoMarHuTHbie KojeOaHus. CBOOOAHBIE AJIEKTpPOMAarHuTHBIE KoyieOanwus. [lpeBparienue
SHEPTHU B KOJEOATETHbHOM KOHTYpe. 3aTyXaroliue >JIEKTPOMarHUTHBIE KoJjiebaHus. ['eHepaTop
HE3aTyXalolUX dSJCKTPOMAarHUTHBIX KoJieOaHui. BBIHYXJIEHHbIE SJIEKTPUYECKHE KOoJeOaHus.
[Tepemennbiii Tok. ['eHepaTop nepeMeHHOro TOKAa. EMKOCTHOE€ M MHIAYKTHMBHOE CONPOTHBIICHUS
MEePEeMEHHOT0 ToKa. 3akoH OMa JIJIs ANEeKTPUUYECKON 1eTH MepeMeHHOoro Toka. Pabota 1 MOIHOCTD
nepeMeHHoro Toka. ['enepatopsl Toka. Tpanchopmaropsl. Toku Beicokol wacToThl. [lomyuenwue,
nepeiadya U paclpeneneHue dJIEKTPOIHEPTUH.

ONEeKTpOMarHUTHbIE BOJHBL.  JJIEKTPOMAarHUTHOE I0JIe KaK OCOOBIH  BUJ ~ MaTepHH.
OnexkTpoMarHuTHele BosHbl. Bubpatop I'epria. OTKphITHINA KoseGaTenbHbIN KOHTYp. M300peTeHue
paauo A.C. IlonoBeiM. [TonsiTue o paanocssasu. [IpumeHeHne 31eKTpOMarHuTHHIX BOJIH.

Hemoncmpayuu

CB00OOHBIEC U BHIHY)K/ICHHBIC MEXaHUYECKHE KOJICOaHUsI.

Pe3onanc.

OO6pa3oBaHue U pacpoOCTPaHEHUE YIIPYTUX BOJIH.

YacToTa koje0aHHi 1 BbICOTA TOHA 3BYKa.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuiorpaMma nepeMeHHOro TOKa.

Konzgencarop B 11enu nepeMeHHoro Toka.

Karyiika HHIyKTUBHOCTHU B LIENHU NIEPEMEHHOTO TOKA.

Pe3onanc B nociie10BaTENbHOM LIETIH IEPEMEHHOTO TOKA.

W3myueHune u npuem 3J1€KTPOMarHUTHBIX BOJIH.

PanmocBs3b.

Jlabopamopuvie pabomuot

W3ydeHne 3aBUCUMOCTH Nepuoja KojieOaHU HUTSHOTO (WM MPYKUHHOTO) MasiTHUKA OT JITMHBI
HUTH (UM Macchl Ipy3a).

NHayKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHHUS B LIETIH IEPEMEHHOT0 TOKa



Onruka

ITpupona cBera. CKOpPOCTh pacpoCTpaHEHUsI CBETA. 3aKOHBI OTPAXXEHUS U MPEIOMIICHUS CBETA.
[TonHoe oTpakenue. JInu3pl. ['1a3 kak onTuveckas cucreMa. OnTuYecKkue mpruoopsI.

BonnoBeie cBoiictBa cBera. MHTepdepenuus cBera. KOrepeHTHOCTh CBETOBBIX JTy4ei.
HNurtepdepentius B ToHkMX IuieHKax. [lomockl paBHo#t Ttommmabl. Kombsia Herotona. He-
MOJIb30BaHue MHTepdepeHur B Hayke W TexHuke. /ludpakuums cBera. (udpakuus Ha menu B
napajuienbHbix gy4ax. [udpakuumonnas pemerka. Ilonarue o romorpaduu. Ilonspusanus
nornepeynbix BoyH. [lonspusanusa ceera. /[[BoiiHoe nyuenpenomiienue. [lomstpouast. ucnepcust
cBeta. Bugpl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbl MOTJOLIEHUS. YIbTpapHuoIeTOBOE U
uHppakpacHoe uznydenus. Pentrenosckue ayun. X npupoaa u cBOHCTBa.

Hemoncmpayuu

3aKOHBI OTPaKEHUS U MPEJIOMIICHHUSI CBETA.

IlonHOE BHYTpEHHEE OTpaKECHHUE.

OnTuyeckue npudopsI.

Wutepdepennus ceeta.

Hudpakmus crera.

ITonspusanus ceera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[TosryueHue cniekTpa ¢ MOMOIIBIO TU(PPAKIIUNOHHON PELIETKH.

CnexTpockor.

Jlabopamopnusie pabomot

W3ydeHnue n3o0paxeHus mpeMEeTOB B TOHKOU JIMH3E.

N3yuenne naTepdepeHnn u 1udpaxiuy CBETa.

['pagyrpoBKa CIEKTPOCKONA U ONPEAEIICHUE ITIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUMN.

OCHOBBI CHIENUAIBHON TEOPHH OTHOCHUTEJIbHOCTH
NHBapuaHTHOCT, MOJYJSL CKOPOCTH CBETa B BaKyyMe. [Toctynarel  DHHIITEHHA.
[IpocTpaHcTBO M BpeMsl CHEUUAIBHON TEOPUM OTHOCUTENBbHOCTH. CBs3b MacChl M SHEPrUH
CBOOO/IHON YaCTUIIbl. DHEPTUS TTOKOS.

DJieMeHTbl KBAHTOBOH (PM3UKHU

KBanToBas ontuka. TemnoBoe u3nydeHue. PacmperneneHue >HEPrUU B CIIEKTpe aOCOJIOTHO
yépHoro Ttena. KsanrtoBas rumote3a Ilmanka. @oronsl. BrHemmnuii  Qorosnexrpuueckuii
sbdext. Buyrpennuit ¢orospdexr. Tumbl potosnementon. [laBinenue cmera. Ilonarue o
KOPIYCKYJISIPHO-BOJTHOBOM TPHUPOJIE CBETA.

®uznka aroma. Pa3BuTHe B3IJISA0B HAa CTPOCHHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
crieKkTpax Bojopoaa. Snepnas moaens aroma. OnbiTel J. Pesepdopna. Mogens atoma Bomopoaa
no H.bopy. I'mmote3za ne bpoiins. CootHomenue HeonpeaenénHocrel [ 'elizenbepra. KBantoBbie
reHepaTopBhl.

Hemoncmpayuu

dotorpdexr.

JIuneiuaTele CEKTPBI PA3JINYHBIX BEIIECTB.

Nznydenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTunK MOHU3HPYIOINX U3ITYYEHUH.

JdBosonusa Beesiennoi
Ctpoenue u pazsutue Becenennoit. Hama 3Be3qnas cucrema — ['anmaktuka. /[pyrue raiakTUku.
beckoneunocts Bceenennoi. Ilonstue o kocmonoruu. Pacmumpsiromasicas Bceenennas. Mopens
ropssueit Beenennoi. CTpoeHne u MpouCcXoxaeHue ['anakTuk.
OBomonus 3Be31. ['unore3a npoucxoxaeHuss ColHEUHOM cUCTeMbl. TepMOsIepHBIM CHUHTES.
[Ipo6nema TtepmosinepHoi dHepretuku. OHepruss CoiHIAa U 3Be3A. OBOJIOLMS  3BE3J.
[Tpoucxoxaenue ConHeuHol cucteMbl. TeMHast MaTepust U TEMHAs SHEPT U
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Hemoncmpayuu

Conneynas cuctema (MOJIENb).

®dororpaduu miaHeT, cAeNaHHbIe ¢ KOCMUYECKUX 30HOB.
Kapra JIyHb! u mutaser.

Ctpoenue u sBosronus BeeneHHoi.

TEMbI PE®@EPATOB (JIOKJIAAOB),
NHANBUAYAJIbBHBIX IPOEKTOB

1. Anexcangp I'puropreBudy CTOIETOB — PYCCKHM (PU3HUK.

2. Anekcannp CremanoBud [TonmoB — pycckuii yueHbId, ©300peTaTeib pajano.

3. AnpTepHaTHBHAS YHEPTE€THKA.

4. AKycTHYECKHE CBOMCTBA MOIYIPOBOJHUKOB.

5. AHzipe Mapu Amnep — OCHOBOIOJIOKHUK 3JIEKTPOIUHAMUKHU.

6. ACHHXPOHHBIN JBUTATEIb.

7.Actepounsl.

8. ACTpOHOMMSI HAIIUX JHEH.

9.Atomuas ¢usuka. M3otonsl. [IpuMenenne paanoakTUBHBIX H30TOIOB.

10. beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

11. bunonsipHble TPAaH3UCTOPHI.

12. bopuc CemenoBuy SIkoOu — GuU3MK 1 ©300peTaTeb.

13. Benuuaiimme oTKpbITHS (QU3HKH.

14. Buapl 21eKTpUUECKUX PAa3PAI0B. DIEKTPUUECKHUE pa3psabl Ha CIyKOe YenoBeka.

15. Bousiaue neekToB Ha (pU3NYECKHE CBOWCTBA KPUCTAIUIOB.

16. Bcenennas u TeMHasi MaTepusi.

17. Tanuneo ["anunelr — ocHOBaTENb TOYHOT'O €CTECTBO3HAHUS.

18. I'onorpadus u ee npuMEHEHHE.

19. /IBuxeHwue Tena MepeMeHHON MacCHI.

20. ludpakuus B HAIICH KU3HHU.

21. Kuaxue KpUCTaIUIBI.

22. 3akonsl Kupxroda ams aneKTpu4eckoi IemH.

23. 3aKOHBI COXpPAHEHUS B MEXaHUKE.

24. 3nauenue oTKpeITUil [anunes.

25. Urops BacunbeBny KypuaToB — ¢Gu3MK, OpraHu3aTOp aTOMHOW HAYKHA U TEXHHUKH.

26. Vcaak HproTOH — co3aarenb KiIacCu4ecko (pusuku.

27. Vicnonp30BaHUE DJIEKTPOIHEPTUH B TPAHCIIOPTE.

28. Knaccudukanus 1 XxapakTepUCTHKH 3JI€MEHTapHBIX YaCTHIL.

29. KoHCTpyKIIMOHHAS TPOYHOCTH MaTepHasa 1 ee CBS3b CO CTPYKTYPOH.

30. KoHCTpyKIMs U BUBI JTa3€POB.

31. KpuosnekrpoHuka (MUKpPOIIEKTPOHUKA M XOJIO).

32. JlazepHble TEXHOJIOTUU U UX UCIIOJIb30BAHHUE.

33. Jleonapao na BuHum — ydeHsIi U H300peTaTesb.

34. MarnuTHbIe U3MepeHus! (IPUHIIMIIBI TTOCTPOSHUS MPUOOPOB, CITOCOOBI U3MEPEHUS
MarHUTHOTO TIOTOKA, MAarHUTHON WHIYKITUH).

35. Maiikn @apaseit — co3aarenb yueHHUs 00 3IeKTpPOMarHuTHOM TOJIE.

36. Maxc [Tnank.

37. MeTtoa MEYEeHBIX aTOMOB.

38. MeToap! HAOMIOIEHHSI ¥ PETHCTPALINU PAJHMOAKTHBHBIX U3TYy9eHUIH W YaCTHII.

39. MeTtoap! onpeeneH st MI0THOCTH.

40. Muxann BacuiseBrnd JIOMOHOCOB — YYEHBIH SHIUKIIOTICINCT.

41. Mopaenu atoma. OnbiT Pesepdopaa.

42. MonexynsipHO-KHHETHIeCKast TEOPHs UIeaTbHBIX Ta30B.

43. MonHust — ra3oBblil pa3ps/l B IPUPOIHBIX YCIOBHSIX.
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44,

45.
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

HanorexHonorust — MeXIucHUIUIMHApHAs 00s1acTh GyHIaMEHTAIbHON U MPUKIaIHON
HayK{ U TEXHUKHU.

Huxona Tecna: »xu3Hb 1 HEOOBIYATHBIE OTKPHITHSI.

Huxonait Konepauk — co3zaresb reTmoueHTpUYECKOM CUCTEMBI MHUPA.
Hunbsc bop — onun U3 co3mareneil COBpeMEHHOUN (PU3HKH.
Hyxkneocunres Bo BeenenHoil.

OObscHenne (HOTOCHHTE3a C TOUYKH 3PEHUS (DU3HKH.

OnTuyueckue sBJIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOIUMOCTH.
[TepemeHHBIN AIEKTPUUECKUNA TOK U €r0 MPUMEHEHHUE.

[1na3ma — yeTBEepTOE COCTOSTHUE BEILIECTBA.

[InaneTsr COJIHEYHOH CUCTEMBI.

[TonynpoBOIHUKOBBIE TATYMKH TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBIIIJIEHHOCTH.

IIpuMeHeHue A1epHBIX PEAaKTOPOB.

[Ipupona dbeppomaruerusma.

[Tpo6nembl 3K0I0THUH, CBSI3aHHBIE C UCTIONIb30BAaHMEM TETIOBBIX MAIIIKH.
[Ipou3BoacTBO, Nepeiaya U UCIOJIb30BAHUE SIIEKTPOIHEPTUH.
[Tpoucxoxaenne CoMHEUHON CUCTEMBI.

[Tbe30amexTpuyeckuit 3PQPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paauo.

PeakTuBHBIE ABUTaTENN U OCHOBBI PaOOTHI TEIIOBOM MAITUHBI.
PennkroBoe uznydeHue.

PentrenoBckue nyun. Ucropus otkpsitus. [Ipumenenue.

Poxnenue u 3Bosronys 3Be31.

Pons K. O. [In0AKOBCKOTO B pa3BUTUHA KOCMOHABTHKHU.

CBeT — nJIeKTpOMarHuTHasi BOJIHA.

Cepreii I1aBnoBuu KoponeB — KOHCTPYKTOp U OpraHu3aTop NPOU3BOACTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

Cwuiibl TpeHusl.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemenHas (pusuveckasi KapTHHA MUPA.

CoBpeMeHHbIE CPEeICTBA CBSI3U.

ComnHie — MCTOYHHUK )KM3HU Ha 3eMIie.

Tpanchopmartopsl.

VYbpTpa3Byk (moflyuyeHue, CBOWCTBA, IPUMEHEHUE).

VYpaBisieMblil TEPMOSICPHBIN CUHTES.

YckopuTenu 3apsKEHHBIX YacTHII.

®dusnka U My3bIKa.

duznyeckue cBOWCTBa aTMOC(hEpHI.

DOTOINEMEHTHI.

®otorddexrt. [Ipumenenue snerus Gorodrpdexra.

Xanc Kpuctuan Opcres — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTus3ma.
UYepHble ABIPHI.

[Ikana 31eKTpOMarHUTHBIX BOJIH.

DKOJOTHYECKHE MPOOIEMbI H BO3MOXHBIE TTyTH X PEIICHUS.
DneKTpOHHas IPOBOAUMOCTh METaNIOB. CBEPXIPOBOJUMOCTb.
Omunuit Xpuctruanosuu JleHr — pycckuit pusmk.
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Conep:xanue yueOHOI0 npeamera
Texunueckuii npo¢usib npogeccHOHAIBHOT0 00pa30BaHUS
KoanuecTBo 4acoB Ha 0cBOeHHE MPOTrPaMMbl YUeOHOM TUCUMILINHBI:

O0Bém o0pa3oBaTeIbHOI porpaMmmbl — 187 yaca

Bup y4eOHoii padboThI Oovem uacos

Y4yeOHas HArpy3Ka BO B3aMMOJCHCTBHMH C MpenojaasareaeM (Bcero) 155

B TOM YHCJIC

TEOpeTU4ECcKoe 00yueHue 111
MpaKTUYECKKEe/Tab0opaTopHbIC 3aHATHUS 44
Koncynbranuun 4
DK3aMeH 24
CamocTtosTenbHas paboTta 8

IIpomexyTouHasi aTrecranusi B popme sxzamena 1,2 cemecmput




HaumenoBanue pa3jae/io
U TeM

Copepxxanue yueOHOro MaTepuaJa, 1adopaTopHble pad0ThI U MPAKTHYECKHE 3aHATHS,
CaMoOCTOsITeJIbHAsI padoTa 00y4aIMXCcs

Oo0Lem
4acoB

YpoBeHnb
OCBOEHHS

BBenenue

Mepsbi 6e30MacHOCTH Ha YpOKax (pU3HKH.
®usznka — HayKa o npupoae. EctecTBeHHOHay4YHBIM METOJI IO3HAHMS, €M0 BO3MOKHOCTH U IPAaHULIBI
OpUMEHUMOCTH. MozenupoBanre GU3NIECKUX SBICHHUIA U MPOoLeccOB. Poib 3KcriepruMeHTa U TEOpUu B

IMponeCcCe NMO3HAHUA IIPHUPOABI. dusndeckue 3aKoHb. OCHOBHEIC JIEMEHTHI (bH3H‘lCCKOI>'I KapTUHBI MHPA.

1

Pa3zgen 1 Mexanuka

26

Tema 1.1.
Kunematuka

Conep:kanue y4eOHOT0 MaTepuaJia

1 IIpssMONIMHENHOE pABHOMEPHOE ¥ PABHOYCKOPEHHOE IBUIKCHHUE.

2 I[BI/I)KCHI/IG 10 OKPYKHOCTHU C MMOCTOSIHHOM MO MOAYJIK CKOPOCTBIO.

HpaKaneCRue 3aHATHSA

Pemenne 3aaa4 Ha Hp?[MOJII/IHef/'IHOC JABVIKCHUC TCJIa U ABHXKCHUC TCJIA 110 OKPYKHOCTH.

Tema 1.2.
JluHaMuKa ¥ 3aKOHBI
COXPaHCHUS

Coaep:xanue yue0HOro MaTepHaJia

1 B3aumopeiictue ten. [Ipunmun cynepno3unuu cui. 3akoHsl fuHaMuku Heiotona. Cumel B
MPUPOJIE: YIPYTOCTh, TPEHUE, CUJIA TSYKECTU. 3AKOH BCEMUPHOI0 TsroreHus. HeBecoMoCTb.

2 3aKOH COXpaHEHMsI UMITYJIbCA U PEAaKTUBHOE JABU)KEHUE.

3 3aKoH COXpPAaHCHUA MEXaHUYeCKOH OHCPI'UH. Pabota u MOIITHOCTB.

JlaboparopHbie padoThl

OnpezneneHue IIOTHOCTHU TeJla IPABHILHON (OPMBI.

IIpakTHYeckHe 3aHATHA

Pemenne 3aaa4 Ha 3aKOHblI JTMHAMHKHU HI)IOTOHa, CHJIBI B IPUPOJAC, 3aKOH BCCMUPHOTO TATOTCHUA.

Pemenue 3a1a4 Ha 3aKOH COXpPaHEHUsI HMITYJIbCA U PEAKTUBHOE JIBUJKEHUE, 3aKOH COXPaHEHUS
MEXaHUYECKOM dHepruu, paboTy ¥ MOIIHOCTb.

1 Mexanunueckue kojaeOaHust. AMIUIUTY/A, IEPUO/I, YacToTa, (a3a koiaedanuil. CBoOOAHbIE U
BBIHYXJICHHbIE KoJiebaHus. Pe3oHaHc.

2 Mexanndeckue BotHbI. CBOHCTBA MEXaHUYECKUX BOJIH. I[J'II/IHa BOJIHBI.
3ByKOBI)Ie BOJIHBI. yJ'II)TpaSBYK M €0 UCITIOJIBb30BAHHUEC B TCXHUKC U MCIHUIIUHC.

JlabopaTopnasi padora

I/I3yquI/Ie 3aBUCHUMOCTH IICPUOJIa KoneOaHUi HUTIHOT'O MasiTHUKA OT JJIWHBI HUTH.

IIpakTHYeckHe 3aHATHA

Pemrenne 3aaa4 Ha MCXaHUYCCKUC KOoJICOaHHS U BOJIHBI, 3BYKOBBIC BOJIHEI.

Paznea 2.
MouekyasipHas puszuka.
Tepmoaunamuka

26

Conep:kanue y4eOHOT0o MaTepuaJia




Tema 2.1.

Hcropus atomMuctuyeckux ydeHuid. HaOmioneHWst M ONBITHI, TOATBEPXKAAIOUINE ATOMHO-

10

MonekynsapHas ¢pusnka 1 MOJIEKYJIIPHOE CTpOEHUE BelecTBa. Macca u pa3Mepbl MOJIEKYII. 2
OOBbsicCHEHNE arperaTHbIX COCTOSTHUI BEIIECTBA HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX
MIPEJCTAaBICHUMN.
Mopnens uaeanpHoro rasa. Cpsi3b MexAy [aBICHUEM M CpeIHEH KHHETUYECKOM 3Heprueu
2 MOJIEKYJI Ta3a. 2
TenmoBoe nBMXeHHE. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelHEell KHMHETHYeCKOW SHepruu
YacTHULL.
Mogenb cTpoeHus: XUAKOCTH. HachllleHHbIE M HEHACBIIIEHHBIE Mapbl. Bia)XHOCTH BO3AyXa.
3 IToBepXHOCTHOE HATSKEHUE U CMAUMBaHUE. 2
4 Mopnenb cTpoeHHs TBEpAbIX Teld. MexaHnuecKkre CBOMCTBA TBEPAbIX Tel. AMOp(HBIE BEIECTBA U
JKUJKHE KpUCTAJUIbl. VI3MEHeHus arperaTHbIX COCTOSIHUM BEIECTBA. 2
JlaboparopHbie padoThl
Omnpenenenne kodhUIeHTa MOBEPXHOCTHOTO HATSKEHUS BOJIbI 2
IIpakTHYecKkue 3aHATHS
Pewenue 3a1ay Ha Maccel U pa3Mepbl MOJIEKYJI, CBSI3b MEX/1Y JABICHUEM U CPEIHEN KUHETHUYECKOU 4
SHEPIrUer MOJIEKYJI Ira3a, BJIAXKHOCTh BO3/1yXa, MEXaHUYECKHE CBOWCTBA TBEPIBIX TEIL.
Coaep:xanue yueOHOro MaTepHaJia
Tema 2.2. BuyTpennss sHeprus u padora rasa. [lepBblii 3aK0H TEpMOJMHAMUKHY. 8
OCHOBBI TEPMOIMHAMUKH 1 HeoOpaTMOCTh TEIJIOBBIX TPOLECCOB. 2
KII] TennoBbIX ABUTATEIEH.
2 TemoBble JBUTAaTENN U OXpaHa OKPYKAIOLIEN CPEpl. 2
IIpakTHyecKue 3aHATHS 2
Pemenue 3amau mo TeMam: BHYTPEHHsIS SHEprus U padoTa rasza, mHepBblid 3akoH TepMoauHamuku, KITJ]
TEIJIOBBIX JBUTATEJICH.
Paszpnen 3
DJIEKTPOAMHAMMKA 101
Conep:xxanue yueOHOro MaTepuaJia 10
Tema 3.1.
DIIeKTpOoCTaTUKa B3aumopeiicTBue 3apsoKeHHBIX Tel. DNEKTPUUYECKUH 3apsj. 3aKOH COXPAHEHHUs DJIEKTPHUUECKOTO
1 3apsna. 3akoH Kyona. 2
2 DnekTpuyeckoe nojie. HanpspkennocTs noss. [Torenmnman nosis. Pa3HOCTh NOTEHIIMAIIOB. 2
3 ITpOBOAHMKY M TUAIEKTPUKH B AIEKTPUUYECKOM M0JIE. DIeKTpuuecKas eMKocTb. KonaeHcarop. 2

IIpakTnyeckue 3aHsATHS
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Pemienne 3amau Ha 3akoH KylioHa, 3JIeKTpUYECKOE TOJIE, TUAICKTPUKUA B DIIEKTPUUECKOM IIOJE.
DneKTPOEMKOCTh, KOHJIEHCATOP.

Tema 3.2.
IlocTosTHHBIN
AJIEKTPUICCKUN TOK

Coaep:xanue yueOHOTo MaTepHaJia

1 ITocTostHHBIH SHGKTpH‘IeCKI/Iﬁ Tok. Cunia TOKaA, HAIIPSXKCHUEC, DJICKTPHUYECKOC COIIPOTHBIICHHUC.
3akon Oma JJId ydacCTKa LCIIN. ITocaenoBareabHOE U napajijiCJIbHOC COCANMHCHUS IPOBOJHNKOB

2 OJ1C ucrounuka Toka. 3akon OMa st moHo# nenu. KopoTkoe 3aMblkaHue.

3 Pabora snexTpuueckoro Toka. TemaoBoe IeHCTBHE ANIEKTPHUECKOro TOKa. 3akoH Jkoyms—
Jlenna. MoLTHOCTB 2J€KTPUYECKOr0 TOKA.

10

N

JlabopaTopHbie paGoThl

I/I3MepeHHe YACIBbHOTO COIIPOTUBJICHUS ITIPOBOAHUKA.

I/I3yquI/Ie IMOCJICAOBATCIIbHOI'O COCAMHCHUS ITPOBOJHUKOB.

W3ydeHne napajyuieaIbHOro COeIMHEHUS TPOBOAHUKOB.

I/I3MepeHHe SI[C 1 BHYTPCHHCI'O COIMMPOTUBIICHUS NCTOYHHUKA TOKA.

OnpeﬂeneHHe MOIIIHOCTH TOKa B 3HCKTpH‘I€CKOfI JJaMIi€C. I/I3yquI/Ie 3aBHUCUMOCTH COIPOTUBJICHUA HUTH
HaKaJIa JIAMIIOYKH OT TCMIICPATYPHI.

HpaKaneCRue 3aHATHSA

Pemenne 3amau Ha 3akoHsl OMa, MOCIEAOBATENbHOE M Mapalie]bHOE COEIUHEHHE MPOBOJHHUKOB,
paboTa U MOITHOCTH TOKA.

Tema 3.3.
DIIEKTPUUECKHUI TOK B
pa3IMYHBIX Cpeaax

Conep:xanue yueOHOTro MaTepuaJia

1 ONeKTpUYECKUi TOK B PA3IMYHBIX Cpelax: MeTajulax, CBEPXIPOBOJHHMKAX, JKUAKOCTAX, Trazax U
BaKyyMe.

2 ITonynpoBoAHUKHU CoOcTBeHHass WM IHpHUMecCHass  NPOBOAMMOCTH  IOJYIPOBOJHUKOB.
[ToynpoBoiHUKOBBIH 1roa. I1omyrpoBOJHUKOBBIE TPHUOOPHI.

JlabopaTopHbie paboThl

M3yueHue 2JIeKTpUYEeCKUX CBOMCTB MOJYIIPOBOAHUKOBOIO JUOJA.

Tema 3.4.
MarunurtHoe nose

Conep:kaHue y4eGHOr0 MaTepuasa

1 | MaruutHoe noje. [TocTossHHbIE MarHUTBI U MarHUTHOE TOJIe TokKa. VIHAYKIUS MarHUTHOTO TOJIS.
Cuna Amnepa. [IpuHiun neicTBuUs JIEKTPOABUraTelis. DIeKTPOU3MEpPUTENbHbIE TPUOOPHIL.

N

I[BI/I)KCHI/IC 3apsiaa B MArHUTHOM I10JIC. Cuna HopeHua.

3 | SIBneHmE PIIEKTPOMArHUTHON WHAYKIIUH. MarHUTHBIA OTOK. 3aKOH 3JEKTPOMAarHUTHOW MHIYKIIHU
®dapanes. Buxpesoe
anektpudeckoe none. [Ipasuno Jlenna. Camonnaykuus. UTHIyKTUBHOCTB.

IIpakTHYecKHe 3aHATHA

Pemenue 3agau Ha cuity Amnepa, cuiny JlopeHua.
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Pemenue 3aJga4d Ha MAarHUTHBIM IIOTOK, OJICKTPOMArHUTHYHO HWHAYKIHIO, CaMOWHAYKIHIO,
HHAYKTHBHOCTD.

Conep:xanue yueOHOro MaTepuasa

Tema 3.5. . 1 | Ilpunnmn geiictBus snekTporeHeparopa. Ilepemennsiii Tok. Tpancdopmarop. 4 2
Tepemennpiii ToK 2 | [IpousBoxactBO, mepedadya u mnoTpediieHue ayekTpodHepruu. [IpoGneMbl sHEprocoepexeHus.
TexHrka 6€30MaCHOCTH B OOPAIICHHUH C DJIICKTPUICCKIM TOKOM. 2
IIpakTHYecKHe 3aHATHS 2
Pemrenue 3a1a4 Ha IepeMEHHBIN TOK, TPAaHC(POPMATOPHI
Coaep:xanue yueOHOro MaTepuaJia 10
Tema 3.6.
DNEeKTPOMarHUTHbHIE
KoJIeOaHUs U BOJTHBI 1 | KoneGarenpHbii  KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS. Brinyxennbie
AJIEKTPOMArHUTHBIE KojeOaHus. DICKTPUUECKUN pe30HAHC. 2
2 | AXTHBHOE, EMKOCTHOE U MHJIYKTUBHOE COITPOTUBIICHHSI. 2
3 | DAEKTpOMarHUTHOE TMOJIE M JJIEKTPOMArHUTHbIE BOJIHBL. CKOpPOCTH AIIEKTPOMATHUTHBIX BOJIH. 2
[TpuHIMITBI PaTOCBSI3U M TEJICBUICHHUS.
IIpakTnyeckue 3aHATHSA
Pemenue 3a1au Ha KoneOaTeNbHBIN KOHTYP, aKTUBHOE, EMKOCTHOE COTIPOTHBIICHUE B IIEMU NIEPEMEHHOTO 2
TOKaA.
Conep:xanue yueOHOro MaTepuaJa 8
Tema 3.7.
OnTuka 1 | CxopocTh cBeTa. 3aKOHBI OTpaKEHUS W MpelromiieHus cBera. [lolHOe BHYTpeHHee OTpakeHHe. 2
Jucnepcus ceera.
2 | CBer Kak dekTpoMaruutHas BonHa. MaTepdepennus u audpakiiys cBera.
3 | PazauuHbIe BUABI 3JCKTPOMArHUTHBIX HM3TYYCHHH, MX CBOWCTBA W TNPAKTHYSCKUE MPUMCHCHHS. 2
Ontuueckue nmpubopsl. Paspeniaroniast cnocoOHOCTh ONTHYECKUX MPHOOPOB.
IIpakTnyeckue 3aHsATHSA 2
Pemenwne 3a1a4 Ha 3aKOHBI OTPAKEHUS U TPEJIOMIICHHS CBETA
JlaGopaTopHble paboThI 4

I/IsMepeHHe IMOKa3aTcJid MPEJIOMIICHUS CTCKIIA

Habmtonenue unrepdepernnu, Tuppakiiny 1 MoJsipu3aliy CBeTa.

W3mepenue 1aMHbI CBETOBOW BOJIHBI C MOMOIIBIO AU(PPAKIIMOHHON PEMIETKH
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Paznen 4

Crtpoenue aToma, 8
KBaHTOBas (hM3HKa.
Copep:kanue y4eOHOTro MaTepuaia
Tema 4.1 1 | T'unoresa [1nanka o kBantax. ®oro3ddekr. 4
KBanToBas dusuka 2 | ®oroH. BonHOBBIE M KOPIYCKYJISIPHBIE CBOWCTBA CBeTa. TeXHMYECKHE YCTPOMCTBA, OCHOBAHHBIE Ha
UCT0JIb30BaHUU (oTodddeKTa.
IIpakTHYecKHe 3aHATHS 1
Pemenue 3anau Ha GpoTorp ekt
Coaep:xanue y4eOHOIro MaTepHuaJia
Tema 4.2 1 | Crpoenue aroma: riaHeTapHasi MoJienb U Mojeib bopa. Ilornomienre u ucmyckanue CBeTa aTOMOM. 4
®dusnka aToMa ¥ aTOMHOI'O KBanrToBanue sHepruu. [IpuHumn qeicTBus M NCIIOJIB30BAaHUE J1a3epa.
Aanpa 2 | Ctpoenne aTOMHOTO sifipa. DHeprus cBsizu. CBsi3b MacChl U DHEPrUU. SepHasi SHEpreTuka.
3 Pa[[I/IoaKTI/IBHble H3JIYUYCHUSA U UX BOSHCﬁCTBHG Ha )XMBBIC OPraHU3MBI.
IIpakTHYeckne 3aHATHS 1
Pemenne 3aa4 Ha HAXOKACHUEC SHEPIUU CBA3U
Coaep:xaHue yueOHOro MaTepuaJia
Paznen 5 Dddext Homnepa u obHapyx)eHHEe «pa3deraHus» raiakTuk. bombiioi B3psiB. Bo3zMoxkHBIE clieHapuu 3
DBOJIIOLUS BCEJIEHHOMI SBOIIONNHN BeenenHoH.
OBoyoLlMs M SHEprus ropeHus 3Be3l. TepmosiepHblii cuHTe3. OOpa3oBaHUE IJIAHETHBIX CHCTEM.
ConHeyHas cucTema.
KoncyabTanumn 4
JK3aMeH 24
CamocrosiTesibHas padoTa 8
Bcero: | 187
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJBHOCTH

CTYJEHTOB

Conepxanue
o0yueHHS

XapakTepucTHKA OCHOBHBIX BHI0B
AeATeJIbHOCTH CTY/IEHTOB

BBenenue

YMeHHsT TIOCTaHOBKHM ILiejled JeATeIbHOCTH, IUIAHUPOBAHHS COO-
CTBEHHOU JEATCIbHOCTH JJS JOCTHIKCHUS IIOCTABJICHHBIX IICJCH,
NpPEeABUACHUS BO3MOXKHBIX PE3YJIbTaTOB 3TUX JEUCTBU, OpraHu3aliuu
CAMOKOHTPOJIS U OIL[CHKHU MOJYYEHHBIX PE3yJIbTaTOB.

Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO HU3JIaraTh CBOU MEICIIU, JIOTH-
yecKkr OOOCHOBBIBATH CBOKO TOYKY 3PCHHS, BOCIPHUHUMATh M aHAJIM-
3UpPOBAaTh MHEHHS COOCCEHUKOB, MPU3HABAS MPABO APYrOro YelOBEKa
Ha UHOE MHCHHE.

[MpousBenenue u3mepeHus GU3NUYECKUX BEIUYUH U OICHKA TPAHUIIBI
MOTPEIIHOCTEN U3MEPEHU.

[IpencraBnenue rpaHuilbl NOTPEIIHOCTEH U3MEPEHUM NIPU MOCTPOCHUU
rpadukoB.

VYMeHue BBICKA3bIBaTh THUIOTE3bI I8 OOBICHEHHS HaOJI0JaeMbIX
SIBIICHUM.

YMenue npeaiaraTb MOJEIN SIBJICHUM.

YKka3aHue rpaHUl] MPUMEHUMOCTH (DU3HMYECKHX 3aKOHOB. M3moxeHue
OCHOBHBIX IOJIO)KEHUU COBPEMEHHOW HAYYHOU KapTUHBI MUpA.
[IpuBenenne nmpuMepoB BIUSHUS OTKPBHITHH B (PU3MKE HA MPOTpPecC B
TEXHHUKE U TEXHOJOTUM MPOU3BOJCTBA.

Wcnonp3zoBanue MuaTEepHETA U151 TOMCKA WH(DOpMAITUU

Mexanuka

Kunemartnka

[IpeacraBneHne MEXaHMYECKOTO JBUKEHHUS Tela YPAaBHEHUSIMU 3a-
BHCUMOCTH KOOPJIMHAT U MPOEKIMEH CKOPOCTU OT BPEMEHH.
[IpencraBienre MEXaHHYECKOTO JBMIKCHUS Tela TrpaduKamMu 3aBU-
CHUMOCTH KOOPAWHAT U MPOEKIHUEN CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOPAUHAT NPOUTEHHOTO MYTH, CKOPOCTU U YCKOPEHUS
Tena o rpadukamM 3aBUCUMOCTH KOOPAWHAT U MPOEKIUH CKOPOCTH OT
BPEMEHHU.

Onpenenenue KOOPAUHAT NPONUJIEHHOTO MYTH, CKOPOCTH U YCKOPEHUS
Tena 10 yPaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT U NMPOEKUUN CKOPOCTHU
OT BPEMEHHU.

[IpoBenenue CpaBHUTEIBHOIO aHaIW3a PAaBHOMEPHOIO M paBHOIIEpE-
MEHHOTO JIBM)KECHUH.

Yka3zaHue MCHOJb30BAHUSA MOCTYNATEIBHOTO M BpPallaTeIbHOIO JBH-
JKEHHUU B TEXHUKE.

[Ipuobperenue ombiTa pabOTHl B TPYIIE C BHIMOJIHEHUEM Pa3TUYHBIX
COLMAJIbHBIX POJIEH.

Pa3zpaGoTka BO3MOXHOW CHCTEMBl AEHCTBUM U KOHCTPYKLUMH JJIs
SKCIEPUMEHTAJIBHOIO ONPEAEICHUS] KHHEMAaTUYECKUX BEJIUYUH.
[IpeacraBnenue nHpOpMaIK O BUIaX ABMKEHHS B BUJE TAOIUIIBI
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3aKOHEI

HpI/IMeHeHI/IC 3aKOHa COXpaHCHUA HUMIIYyJbCa s BBIYHUCIICHUA

COXpaHCHHUS B W3MEHEHUW CKOPOCTEH TeJ MPHU UX B3aUMOJCHCTBUAX.

MEXaHUKE W3mepenue paboOThl CUI M W3MEHEHHE KHHETUYECKOW HIHEPTHUH
Tena. Berumciaenue paboOThl CHII U HM3MEHEHUS KHHETUYECKOU
SHEPrUM Tena.
Brruucienue NOTEHLUAIBHONW DHEPIUU TEl B I'PAaBUTALMOHHOM
none.  OmnpeneneHne  NOTEHUMAIbHOW  BHEPIMM  YOPYTO
neopMHpOBAaHHOTO Tejla MO U3BECTHOH aedopManuu
KECTKOCTH TeJa.
[IpuMeHeHne 3aKOHAa COXpPAHEHHS MEXaHUYECKOW SHEpruM mpu
pacderax pe3ysbTaTOB B3aWUMOJEWUCTBUN TE€J IPaBUTALUOHHBIMU
CHJIAMHU U CWJIAMH yIIPYTOCTH.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue y4uyeOHBIX JUCIHUIUIMH, MPU HIYYEHUH KOTOPBIX
HCIOJIB3YIOTCS 3aKOHBI COXPaHEHHUS
OO0bsacHeHue JE€MOHCTPAaLMOHHBIX AKCIEPUMEHTOB,

3aKOHBI MOATBEPKAAIOIINX 3aKOH HHEPLIUHU

MCXaHUKH HN3mepenne macchl Tena

Hrrorona

N3mepenune cuiibl B3aMMOJEHCTBUS TEI

Bpluncinenue 3Ha4Y€HHs CHJI 1O H3BECTHBIM 3HA4YEHUAM Macc
B3aMMOJCHCTBYIOIUX TEJI U UX YCKOPEHUHN

Brruucienue 3Ha4eHHS YCKOPEHHUM TEJ 110 M3BECTHBIM 3HAYCHUAM
JNEHCTBYIOIIMX CUJI U MAcC Tell

CpaBHeHME CHIIbI IEWCTBUS U IPOTUBOAEHCTBUS

[IpuMeHeHne 3aKOHAa BCEMHUPHOIO TATOTEHMS IIPU pacyerax CUil U
YCKOPEHMH B3aUMOJAECHCTBYIOLINX TEJ

CpaBHeHHE yCKOpEHHs CBOOOJHOIO TaJeHus Ha IIJJaHeTax
ConHe4YHOU CUCTEMBI

Brigenenue B TekcTe yuyeOHMKAa OCHOBHBIX KaTETOpUM HaydHOU
nHpopMauu

OcHOBBI MOJIeKYJISAPHOH GPU3MKHU M TEPMOAUHAMUKH
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OCHOBBEI
MOJIEKYJISIPHOM
KHHETHYECKOM
TEOPHUH.
WneanpHEBIN ra3

BeimosniHeHHWE  AKCIIEPUMEHTOB, CHYXXalUuX [ OO0OCHOBAHUS
MOJIEKYIIpHO-KuHeTHUeckoil Teopuu (MKT).

Pemienue 3amau ¢ NOpUMEHEHHMEM  OCHOBHOIO  ypaBHEHUS
MOJIEKYJISIPHO-KMHETUUECKONH TEOpUH ra30B.

Omnpenenenne mapaMeTpoB BEUIECTBA B ra3000pa3HOM COCTOSHUU Ha
OCHOBAHUU YpaBHEHHS COCTOSHUS HICATHLHOIO Ta3a.

Onpenenenne napaMeTpoB BelleCTBAa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOAAMHUX MporeccoB 1o rpadukam 3asucumoctu p (T), V (T),
p (V).

DxcnepuMeHTanbHoe uccienopanue 3aBucumoctu p (T), V (T), p
(V). IlpencraBnenue B Bujae rpaukoB M30XOPHOTO, M300apHOrO U
M30TEPMHYECKOTO MPOIECCOB.

Briuncnenue cpeHeil KHHETUYECKON YHEPrUU TEIIOBOTO JABH)KEHUS
MOJIEKYJ IO M3BECTHOM TeMIlepaType BelecTBa.

Bricka3piBanue rumnorte3 s 0ObsICHEHUs HAONIOAaeMbIX SIBICHUU.
VYka3zaHue TpaHUll MPUMEHUMOCTU MOJIENH «HACalbHBIA Ta3» U 3a-
koHOB MKT

OCHOBEI
TepMO-
MHAMUKU

N3mepenne koauuecTBa TEIJIOTHI B POIlECCaX TEIIONEPEIayuH.
Pacyer konmyecTBa TEIJIOTHI, HEOOXOAMMOIO JJsi OCYIIECTBICHHS
3aJJaHHOT0 Tpollecca ¢ Teronepeaadei.

Pacuetr u3mMeHeHus BHYTpEHHEH SHEPTHU TEJ, paOOThHI U MEPEIAHHOTO
KOJIMYeCTBa  TEIUIOTBI C  HMCMHOJb30BAaHHMEM  IEPBOr0  3aKOHA
TePMOJIUHAMUKHU.

Pacuer paGoThl, coBepmIeHHONH ra3oMm, Mo TpaduKy 3aBUCHUMOCTH P
(V).

Briuncnenue paboTsl rasa, COBEpUICHHOW MPU U3MEHEHUU COCTOSHUS
10 3aMKHYTOMY LIHKITY.

Boruucnenue KIIJ[ mpu coBepumieHun ra3zom paboThl B Ipoleccax
W3MEHEHUS COCTOSIHUS M0 3aMKHYTOMY ITUKITY.

OO0bsAcHEeHHEe TPUHIIUIIOB IEMUCTBUS TETJIOBBIX MAIIUH.

JleMoHcTpamnus ponu (pU3NKU B CO3aHUU U COBEPUICHCTBOBAHUU Te-
MJIOBBIX JIBUTATEJICH.

N3noxxeHne cyTH SKOJOTHYECKUX MPOOIeM, 00yCIOBICHHBIX PaboTOM
TEIIOBBIX JIBUTATENEH U MpeI0KeHUEe MMYyTH UX PEIICHUS.

VYka3zaHue rpaHuil TPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.

YMeHne BeCcTH IUanor, BHICIYIIMBATh MHEHHE ONIOHEHTa, Y4acTBO-
BaTh B JUCKYCCHH, OTKDPBITO BBIPAXXKaTh W OTCTAWBATh CBOK TOYKY
3peHus.

Ykazanue y4eOHBIX TUCIUILINH, PH U3YYCHUU KOTOPHIX HCIOIB3YIOT
vueOHbIH MaTepual «OCHOBEI TEPMOIAUHAMUKI)
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CaoiicTBa
napos,
JKUIKOCTEH,
TBEPBIX Tl

N3mepenue BiIaxHOCTH BO3/1yXa.

Pacyer xonuuecTBa TEMJIOTHI, HEOOXOAUMOIO MJISI OCYLIECTBICHUS
npolecca rnepexo/ia BelecTBa U3 OJJHOr0 arperaTHOTO COCTOSIHUS B
Ipyroe.

DKCcNepuMEeHTalbHOE UCCIEI0BAaHNUE TEIUIOBBIX CBOWMCTB BEIECTBA.
[IpuBeneHune npuMepoB KaMUIUIAPHBIX SBICHUM B OBITY, MpHUpOE,
TEXHUKE.

HccnepoBanne MexaHMYEeCKUX CBOMCTB TBepAbIX Tell. [Ipumenenue
¢bu3rueckux TMOHSITUH U 3aKOHOB B y4eOHOM Marepuaie
npo¢ecCHOHATBHOTO XapaKTepa.

UcnonbzoBanue HWHTepHera s mnoucka UHPOpPMALUM O
pa3paboTkax U MPUMEHEHUSAX COBPEMEHHBIX TBEPIBIX U aMOP(HBIX
MaTepuaoB

DJIEKTPOJAMHAMHUKA

DJEeKTpo-
cTaTUKa

Boeluncnenue cuin B3auMOJEHCTBHUS TOYEUHBIX SJIEKTPUUYECKUX 3a-
PAIOB.

Briuncnenue Hanpsy)KEHHOCTU 3JIEKTPUUECKOrO MOJS OJTHOTO U He-
CKOJIBKHMX TOYCYHBIX JJICKTPUYCCKUX 3apsAJ0B.

Bbluucinenue moTeHUMana  3JEKTPUYECKOTO IMOJsL  OJHOIO U
HECKOJIbKUX TOYEYHBIX OJJIEKTPUYECKHX 3apsuoB. M3mepenue
Pa3HOCTH IIOTEHIUAJIOB.

W3mepeHue 3HEprum  3JIEKTPUUYECKOrO0  HOJISL  3apsDKEHHOTO
KOHJIeHcaTopa.

Brraucinenne OHCPIrUU SJICKTPHUUCCKOI'O ITOJIA 3apsSKCHHOTO KOHACH -
caTopa.

Pa3paboTka mniaHa ¥ BO3MOXXHOW CXEMbl JAEHCTBUH 3KCHEpPUMEH-
TaJIbHOT'O ONPEJEIEHUs AIEKTPOEMKOCTH KOHJEHCATOpa U JAMAJIEK-
TPUYECKON MPOHUIIAEMOCTH BEIIECTBA.

[IpoBeneHne CpaBHUTEIBHOTO aHajau3a TPaBUTALMOHHOTO M 3JIEK-
TPOCTATHYECKOI0 NOJIEH
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TlocTosTHHEIH
TOK

OObsAcHEeHHEe TPUPOABI  DJIEKTPUUYECKOTO0 TOKa B  MeTaljax,
3JIEKTPOJIUTAX, ra3ax, BAKYyMeE U MOJYNIPOBOJIHUKAX

[IpuMeHeHue 3JeKTpoJin3a B TEXHUKE

[IpoBeneHne CpaBHUTENBHOIO aHajiM3a HECAMOCTOSATEIBHOIO H
CaMOCTOSITEJIbHOTO Ta30BbIX Pa3psa0B

N3mepeHne MOIHOCTH 3JIEKTPUYECKOTO TOKA.

Nzmepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIICHUSA UCTOYHHKA TOKA.
BrinonHeHnue pacyeToB CHJIBI TOKAa M HAINpsDKEHUHM Ha ydacTKax
BJIEKTPUYECKHUX LETEH.

OObsAcHeHHe Ha TMpuUMepe DJJIEKTPUUYECKOW WLenu C  JIBYyMs
ucrouynukamu Toka (DJIC), B KkKakoM ciydyae HMCTOYHHK
SJIEKTPUYECKON SHEPTUHU padoTaeT B peXUMe reHeparopa, a B KakoMm
— B peXuUMe noTpeduTes.

Onpenenenue TemmepaTrypbl HUTH HakanuBaHus. M3MepeHue siiek-
TPUUECKOTI0 3apsiia AIEKTPOHA.

CHsATHE BOIBTAMIIEPHOU XapaKTEPUCTUKU AUOJA.

[IpoBenenue CpaBHUTEIBHOIO aHAIN3a NOJIYIPOBOJHUKOBBIX JUOA0B
U TPUOJOB.

Ucnonp3zoBanue MHTEpHETA 715 TOMCKA HH(POpPMAIIUK O MEPCIIEKTH BaX
Pa3BUTHS MOJTYTPOBOITHUKOBOU TEXHHUKH.

YcTaHoBKa NPUYUHHO-CIAEICTBEHHBIX CBsA3EH

MaruutHble
SIBJICHU A

N3mepenne MHAYKUMM MAarHUTHOro noJsis. Beluumcnenue cumi, aei-
CTBYIOUIMX Ha MPOBOJHUK C TOKOM B MarHUTHOM II0JI€.

Brruucnenue cui, NIeMCTBYIOIIUX HA 3JIEKTPUUECKUHN 3apsil, ABUXKY-
IIUHUCSI B MAarHUTHOM IIOJIC.

HccnenoBanue SBIEHUN 3JIEKTPOMAarHUTHOW HWHAYKIIUMUA, CAMOUH-
JYKIHH.

Brluncnenue 3Heprud MarHUTHOT'O TOJISL.

OO0bsAcHEeHHE TPUHLMIA JEHCTBUS AIEKTPOIBUTATES.

OOBsicHEeHUE TIPUHIUAIA JEUCTBUS T€HEpaToOpa JIEKTPUUECKOTO TOKa
U 3JIEKTPOU3MEPUTENbHBIX TPUOOPOB.

OObsicHeHHe MpUHLUIIA AeHCTBUSA Macc-clekTporpada, yckopuTenen
3apsKEHHBIX YaCTHII.

OObsAcHEHHE PO MAarHUTHOTO MOJIsT 3€MJIM B )KM3HHM PACTEHUU, KU -
BOTHBIX, YEJIOBEKA.

[IpuBeneHne mNpUMEPOB MPAKTUYECKOTO MNPUMEHEHHUSI H3yUYEHHBIX
SIBIICHU, 3aKOHOB, TPUOOPOB, YCTPOUCTB.

IIpoBeneHnEe CpaBHUTEIBHOTO aHAIN3A CBOMCTB JIEKTPOCTATHYECKO -
r0o, MAarHUTHOTO Y BUXPEBOTO DJIEKTPUUECKUX IOJIEH.

OObsAcHEeHHE Ha NpUMEpe MAarHUTHBIX SBJIEHUM, modeMy (QU3UKY
MOKHO paccMaTpuBaTh KaK METaAUCLHUIUINHY

KoJse0anug u BOJHEBI
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MexaHnueckue
KoJieOaHus

Uccnenosanue 3aBUCUMOCTH nepuonaa KOJIeOaHUM
MaTEeMaTHYECKOT0 MasiTHUKA OT €ro JJIWHBI, MacChl U aMIUTUTYIbI
KOJICOaHHH.

HccnenoBanue 3aBUCUMOCTH IEpUOJa KojiebaHWH Trpy3a Ha Mpy-
JKUHE OT €TI0 MacChl U JKECTKOCTH MPYKUHBI.

BBI'-II/ICJICHI/IG HepI/IOI[a KOH€6aHI/II71 MaTEeMaTHU4YCCKOI0O MasiTHHUKA I10
I/I3B€CTHOMy 3HAYCHHUKO €TI0 IJIUHBI.

Beriuucnenne mnepuwoza kosiebaHME Tpy3a Ha IpPYXHHE TI0
W3BECTHBIM 3HAYEHUSIM €TI0 MAaCChl U )KECTKOCTH MPY>KUHBI.
BripaboTka HaBBIKOB BOCIPUHHMATh, aHAIIM3UPOBATH, IepepadaThl-
BaTh U HpCI['bSIBJISITb I/IH(i)OpMaI_[I/IIO B COOTBCTCTBHUHU C ITIOCTABJICHHBEI -
MU 3aJa4yaMH.

[IpuBenenne NpUMEpPOB aBTOKOJIEOATEIBHBIX MEXAaHUYECKHX CH-
CTEM.

[IpoBeneHue knaccuuKanuu KojiebaHu

Ynupyrue BOJHBI

W3mepenue QIMHBI 3BYKOBOI BOJHBI IO pe3ysibTaTaM HaOJIOIECHUM
nHTEep(EepeHINH 3BYKOBBIX BOJIH.

HaGmronenue n oObsicHeHHE sBICHUN WHTEphepeHInu u audpak-
LMY MEXaHUYECKUX BOJIH.

[IpencraBnenne obiacTell MPUMEHEHUs YIbTPa3ByKa U MEPCIECKTH -
BBl €I0 MCIIOJB30BAaHMS B PA3IMYHBIX O0JacTAX HAYKU, TEXHUKH, B
MEIHIMHE.

W3noxeHne CyTH 5KOJOTHYECKHX MPOOJIeM, CBA3AaHHBIX C BO3JEH-
CTBHEM 3BYKOBBIX BOJIH HA OPTaHM3M YE€JIOBEKa

DIIeKTpo-
MarHuTHBIE
KoJIeOaHus

HaGnrogeHue ocuuuiorpaMM TapMOHUYECKMX KOJIeOaHUM CHIIBI
TOKa B LETH.

H3Mepenue 37eKTpOEeMKOCTH KOHJeHcaTopa. Mi3MepeHne HHIyKTUB -
HOCTb KaTyILIKH.

HccnenoBanue sBIEHUS JIEKTPUUECKOTO PE30HAHCA B MOCIEI0BA-
TEJIBHOW LEIH.

[IpoBeneHne aHamoOTMM MEXIAYy (PU3MUECKUMU BEIWYMHAMM, Xapak-
TEPU3YIOIUMH MEXaHUYECKYI0 U 3JEeKTPOMarHUTHYIO KoJjiebaTelb-
HBIE CUCTEMBI.

Pacuer 3HaueHHI CHUJIBI TOKA U HANpPSIKCHUsS Ha DJIEMEHTaxX LEHH
IIEPEMEHHOI0 TOKA.

UccnenoBanune npuHOumna AelcTBUs TpaHchopMmaTopa.
HccnenoBanne mnpuHOMIIA JACHCTBUSA TeHeparopa IEPEMEHHOIO
TOKa.

Ucnonb3zoBanue MHTEepHeTa Al morcka MHGOpPMAIUU O COBPEMEH -
HBIX crioco0ax nepenadyu AIeKTPOIHEPTUHN
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DJIEKTPOMAarHuT
HBbIC
BOJIHBI

OcyuiecTBiaeHNE pagronepesadu U paguonpuemMa.

HccnenoBaHnue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO
MOOMIBHOTO TenedoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha yYpOKax GU3UKHU
00bEKTaM U OCBAaWBAaEMbIM BUJIAM JAEATEIbHOCTH.

OObsAcHEHHE MNPUHIUMIIHAILHOTO pPAa3IUyds MPUPOIbl YHPYIUX H
3JIEKTPOMArHUTHBIX BOJIH.

W3noxeHue CyTH  SKOJIOTHUYECKHX  IpoOJeM, CBSI3aHHBIX C
3JEKTPOMArHUTHBIMHU KOJIEOAHUSIMH M BOJTHAMMU.

OObsAcHEeHHE POJU IJIEKTPOMATrHUTHBIX BOJH B COBPEMEHHBIX HCCIIe-
JoBaHusx BeeneHHou

Onruka

[Ipupona ceera

[IpumeHeHne Ha TpPaKTUKE 3aKOHOB OTPAKCHHUSI M TPEITOMIICHUS
CBETa MPU pEUICHUHU 3a]ady.

Onpenenenue CeKTpaIbHBIX IPAHUIl YyBCTBUTEIBHOCTH YeJIOBEUE-
CKOT'0 TJjas3a.

YMeHune CTpOUTh HM300pa)K€HHs TMPEIMETOB, JaBaeMble JIMH3aAMH.
Pacuet paccTosiHMs OT JIMH3BI 10 U300paKEHUS MIpeaMeETa.

PacueTr onTUYECKOM CHIIBI JIUH3EI.

N3mepenne poKycHOro pacCTOSHUS JTUH3BI.

HcneiTanue Moene MUKpOCKONa U TelecKomna

BonHoBbIe
CBOMCTBa CBETa

HaGmronenue siBneHus HHTEPPEPEHIINN FJIEKTPOMArHUTHBIX BOJIH.
HaGmronenue siBneHus nu@pakiuu 3JIeKTPOMAarHUTHBIX BOJIH.
Halmronenue siBeHUs MOJNApU3aUN SJIEKTPOMAarHUTHBIX BOJIH.
WN3Mepenue nauMHBI CBETOBOM BOJIHBI IO pe3yJibTaTaM HaOJ0aeHus
SIBJICHUS] UHTEPPEPEHIINU.

HaGnronenue siBiaeHus 1udpakuuu cBeTa.

HaGnronenue siBiaeHus nojasipu3aliy U JUCIIEPCUU CBETa.

ITouck pasamuuii M cxoacTBa MeXAY JUMPAKIUOHHBIM H
JVCIIEPCUOHHBIM CIIEKTPaMH.

IIpuBeneHue NMpUMEpPOB MOSABICHUS B IMPUPOJAE U HUCIOIb30BAHUS B
TEXHUKE SBJICHUN HHTepdepeHUnH, AUPPaKIUH, TMOJApU3ALUU U
IUCIIEPCUU CBETA.

Ilepeuncinenne MeTONOB MO3HAHWSA, KOTOPBIE MCIIOIB30BAHbI IIPU
HU3Y4YEHUU YKa3aHHBIX SBJICHUHN

OcHOBEI
cIIenuaabLHOM
TEOpuHu
OTHOCHUTCIIb-
HOCTH

OObsicHeHHe 3HaUNMOCTH onbiTa MalikenbcoHa- Mopiu
@opMyIHpOBaHUE MOCTYJIATOB

OOsbscHenue rpdexra 3aMeIeHNsT BpEMEHU

Pacyer sHeprum nokost, UMIyJabca, SHEPruu CBOOOHON YaCTUIIBI
BripaboTtka HaBBIKOB BOCIPDUHMMATh W aHAJIU3UPOBATh,
nepepabaTeiBaTh U NPEABABIATh UHPOPMAIUIO B COOTBETCTBUHU C
IIOCTaBJIECHHBIMU 3aJa4aMu

JJ1eMeHTbl KBAHTOBOH (QU3HKH
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KBanrtoBas
OIITUKA

HabGmonate Qortosnektpuueckuii  d¢pdekr. OOBACHATH 3aKOHBI
CrosneToBa U JaBlICHHE CBETa HA OCHOBE KBAaHTOBBIX MPECTABIICHHI
Habnroaenue ¢ortosrnekrpudeckoro 3dpdexkra. OObsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX MPECTABICHHH.

Pacdyer MakcMMalbHOW KHHETHYECKOW SHEPrHUU DJIJICKTPOHOB IPHU
dboroannekTpuueckom 3 dexre.

Omnpenenenne paboThl BbIXOJa JIEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOH KUHETUYECKOH dHEPTHH (POTOIIEKTPOHOB OT YaCTOTHI
CBeTA.

N3mepenue paboThl BHIX0/1a 3TIEKTPOHA.

[lepeuucnenue npubOPOB YCTAHOBKU, B KOTOPBIX IpPUMEHSAETCS 0e3-
WHEPIUOHHOCTH PoTodddeKTa.

OObsicHEeHHE  KOPIYCKYJISIPHO-BOJHOBOTO  JyajuM3Ma  CBOWCTB
($hOTOHOB.

OOBsicHEeHHE POJIM KBAHTOBOW ONTHUKHU B Pa3BUTHUU COBPEMEHHOU (hu-
3UKH

dusuka atoma

Halmronenue nTMHEHYaThIX CIEKTPOB.

Pacuet yacTOoThI U AJTUHBI BOJHBI UCITYCKAEMOTO CBETA IIPU MEPEX0JIe
aToMa BOJIOpOJia U3 OJJHOTO CTAlMOHAPHOTO COCTOSHUS B IPYTroO€.
OO0bsAcHEeHHE TPOUCXOXKACHUS JIMHEHUATOro CIeKTpa aToMa BOJOPO-
Jla ¥ pa3uyus JMHEHYaThIX CIEKTPOB Pa3IMUYHbIX Ia30B.
HccnenoBanue TMHEWYATOrO CIIEKTPA.

UccnenoBanne npuHIuna padboThl JIOMUHECIICHTHOMN JTaMIIbI.
Beruncnenue nauHBI BOJHBI A€ bpoilnsd dYacTUIbl € W3BECTHBIM
3Ha4YCHUEM UMITYJIbCa

HaGnronenue u o0bsicHeHHE IpUHIMIIA TeHCTBU S Jia3epa.
[IpuBeneHne npuUMEpPOB HCMOJIb30BaHUS Jia3epa B COBPEMEHHOMU
HayKe U TEXHUKE.

Hcnons3oBanue VHTepHeTa 1 MoMcKa MHGOPMALUU O MEPCHEKTH -
BaX NMPUMEHEHUS Ja3zepa
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dusuka
aTOMHOTO sipa

Hab6mronenue TpekoB anbda-gacTuil B kamepe Bunbcona.
PeructpupoBanue siaepHbIX HU3JIYUYEHHUH C MOMOIIBIO cUeTYMKA ['e-
repa.

Pacuer sHepruu cBA3u aTOMHBIX sJIEp.

Onpenenenue 3apsia ¥ MaccoOBOTO 4ucia aTOMHOTO $pa, BO3HU-
KaloIllEeTo B Pe3ybTaTe PaJl0aKTUBHOIO pacnaja.

Brpiuncnenue sHepruuM, OCBOOOXKIAIOIICHCA MNpU PagHOAKTHBHOM
pacnaze.

Onpenenenue NpoAyKTOB SIAESPHOU peaKIIUHU.

[IpencraBinenre o xapakTepe YETHIPEX THUIOB (yHIAMEHTAIbHBIX
B3aMMO/ICHCTBUI 3JIEMEHTAPHBIX YaCTHUI[ B BUE TaOJIUILIbI

Brruncinenue 3Hepruu, 0CBOOOKIAOMICHCS TPH SCPHBIX PEAKIUIX.
[Tonumanue NpeuMyIeCcTB U HEIOCTATKOB MCIOJIb30BaHUS aTOMHOMU
SHEPTUU U MOHU3ZUPYIOIIUX H3JIYyUYCHUN B MPOMBIIIJIEHHOCTH, MEIH-
LUHE.

W3noxeHne CyTH 3KOJIOTHYECKUX MPOOJIeM, CBS3aHHBIX C OMOJIOTH-
YECKUM JE€MCTBUEM PATMOAKTUBHBIX U3JTYUECHUM.

[IpoBenenue kiaccuukanuu 3JIEMEHTAPHBIX YacTUI[ MO uUX (HU3U-
YEeCKUM XapaKTepUCTUKaM (Macce, 3apsiay, BPEMEHHU KU3HU, CIUHY U
T.]I.).

[ToHumMaHue LEHHOCTEW HAy4YHOTO MO3HAHUSA MHUpa HE BOOOIIE i
YeJ0BEUECTBA B L[EJIOM, a JJIs KaXXJ0ro o0y4aromierocs JUYHO, L[EH-
HOCTEW OBJIAJICHUS] METOJOM HAay4YHOTO MO3HAHMS ISl JOCTHUKEHUSA
ycrexa B J1000M BUJI€ TPAKTUYECKOUN JIEATEIHHOCTH

Jpoawuua BecejenHo

CtpoeHnue
pa3BuTHE
Bcenennoit

u

HaGnronenue 3a 3Be3namu, JIyHOH U Mj1aHeTaMH B TEJIECKOIL.
HaGnroneHue COJHEYHBIX TMSIT€H C IOMOIIbI TeJecKoma MU
COJIHEYHOI'0 DKpaHa.

Ucnonb3zoBanune MHTepHeTa miisi moucka M300pakeHUN KocMuUye-
CKUX 00BEKTOB U HHPOpPMALUU 00 UX OCOOEHHOCTSIX

OO6cyxaeHre BO3MOXKHBIX ClieHapHeB 3BOJIOLMM BeeneHHo.
HUcnonbzoBanne  MHTepHeTa 1  MOHUCKAa  COBPEMEHHOMU
uHpopManuu o pa3BuTUM BeeneHHOM.

Ouenka umHbOpMAIUM C TO3UIUH €€ CBOWCTB: JOCTOBEPHOCTH,
00BEKTUBHOCTH, MOJHOTHI, aKTYaJIbHOCTHU U T. 1.
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DBOJIOIHS — DBroluucnenue sHepruu, 0cBOOOXKAAIOMIEHCs TP TEPMOSIAECPHBIX pe-
3BE3 . aAKLHSX.
I'nmoresa —  ®@opmynupoBKa IpoOIeM TepPMOSIEPHON IHEPTETHKH.
IIPOUCXOKIACHUA — OObsicHEHUE BIUSHUS COJIHEYHOM aKTUBHOCTH Ha 3€MIIIO.
Conneunont — IlonmmaHue poOJSM KOCMHUYECKUX HCCICHAOBAHMM, UX HAYYHOTO H
CHCTCMBbI 9KOHOMHYECKOTO 3HAYCHUSI.

— OO0cyxaeHrne COBpEeMEHHBIX TUIIOTE3 0 MpoucxoxaeHuu CoMHEeUHOM

CHUCTEMBI

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

OcBoenue nporpammsl yueOHoro npenmera «Dusnkay npeanoiaraeT HaTu4rue B MpoQecCHOHANTbBHOM
0o0pa30oBaTeIbHOW OpraHM3aluy, pealn3yromeil o00pa30BaTENIbHYI0 IMPOrpaMMy CpeIHEero oOIIero
obpaszoBanus B npenenax ocBoenusi OIIOIT CIIO na 6a3e ocHOBHOro oduiero odpa3oBaHus, Y4eOHOTO
KaOMHeTa, B KOTOPOM HMEETCs BO3MOXKHOCTb 0OecreuuTbh CBOOOJHBIA aoctyn B MHTepHET BO Bpems
y4eOHOTO 3aHATHS U B IIEPUOJT BHE- YUEOHOU NEATETHLHOCTH 00YJaIOMIUXCSl.

B cocraB xabuneTra Gpu3nKu BXOAUT Jlaboparopus ¢ JabopaHTckoit komMHaTol. [lomerienue kabunera
(GU3UKN JOJDKHO YAOBIETBOPATH TpeOoBaHUSM CaHUTAPHO-DMUICMUOIIOTHIECKUX TPABUII U HOPMATHBOB
(CanlluH 2.4.2 Ne 178-02) u OBbITh OCHAIIEHO THUIOBBIM OOOpPYAOBAaHHEM, yKa3aHHBIM B HACTOSIIMX
TpeOOBaHUSAX, B TOM YHCJIE CHELMATU3MPOBAHHONM Yy4eOHON MeOenpl0 U cpelncTBaMu  OOydeHHs,
JIOCTATOYHBIMH ISl BBINIOIHEHHUS TPeOOBAHMUIA K YPOBHIO MOATOTOBKH O0YYAKOIIMXCH .

B xabunere HOKHO OBITH MYJbTHMEIUIHOE 00OPYIOBaHUE, MOCPEICTBOM KOTOPOTO YYACTHHKH
00pa30BaTeNILHOTO IMpoLEecca MOTYT MPOCMATpUBaTh BU3YalbHYIO HH(pOpMaIMio 1o (usMke, co3aaBaTh
NPe3CHTAINH, BUICOMATEPHAIIBI U T. 11

B cocraB yueOHO-METOIMYECKOTO ¥ MaTepUaTbHO-TEXHUYECKOI0 00ecreueH sl MporpaMMbl y4eOHOMH
JUCIUTUTHHBL «DU3HKa», BXOIAT:

— MHOro(yHKIHOHAJIbHBIN KOMIUIEKC IIPEIo1aBaTells;

- HarIAgHBle TocoOMs (KOMIUIEKTHI Y4eOHBIX TaOnui, makatel: «®DPu3ndyeckue BEIMYHUHBI U
(dbyHaaMeHTalbHble KOHCTaHThI», «MexnyHapoaHas cucrema eauHun, CHy», «llepuoanueckas
cuctema xuMudeckux siaementoB JI.M1. MenzaeneeBa», MopTpeThl BBHAAIOIMINUXCS YUEHBIX-(DU3HKOB U
aCTPOHOMOB);

- WHQOPMAIMOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

— 3KpaHHO-3BYKOBBIE ITOCOOMS;

— KOMIUIEKT 3JIEKTPOCHA0KeHUsl KabuHeTa (PU3UKY;

— TEXHUYECKHE CPE/ICTBA OOYUEHHUS;

- JIEMOHCTpPAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAYCHHS M TEeMaTHUYEeCKUE HAOOPHI);

- nabopatopHoe 06opyaoBaHue (0OIIET0 Ha3HAUCHUS U TEMAaTUYECKUE HA0OPHI);

— CTaTHU4YecKue, TMHAMUYECKHE, IEMOHCTPAIMOHHBIC M Pa3AaTOuYHbIe MOICITH;

— BCTIOMoOraTejabHOe 000pY0BaHUE;

— KOMIUJIEKT TEXHHYECKON JOKYMEHTAIMH, B TOM YHUCIIE TIACTIOpTa Ha CPECTBA OOYICHHSI, HHCTPYKIIUU
10 UX UCIOJIb30BAHUIO M TEXHUKE 0€30IaCHOCTH;

— OuOnMMoTeYHBIN QOH/I.

B Oubnuoreunslii ¢GoHx BXxomAT y4yeOHUKH, yueOHO-Meronuyeckue KomruiekTel (YMK),
o0ecrieynBaroIe OCBOeHUE yuyeOHOM AucHumIuHbl «Du3nka», peKOMEH/I0BaHHbIE WIIN JOMYIIEHHBIE JUIS
MCIIOJIb30BaHUs B MPO(EeCCHOHATBFHBIX 00pa30BaTeIbHbIX OPraHU3aAlMSIX, PEATH3YIOIUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero obmiero oo6pasoBanus B npenenax ocBoeHus OITOIT CIIO na 06aze OCHOBHOTO
o01rero oOpa3oBaHUsI.
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5. www.window.edu.ru (ExnHoe 0KHO J0CTyIa K 00pa3oBaTelbHBIM PeCypcam).

6. www.st-books.ru (JIyumras yueOnas aureparypa).

7. www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbIi MmopTan. JlOCTYHHOCTh, KadecTBO,
3 PEKTUBHOCTD).

8. www. ru/book (DnekTporHas 6MOIHOTEYHAS CHCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchl UHTepHeTa — DH3nKa).

10. www. school-collection. edu. ru (Egunas kosutekuus IH(GPOBBIX 00pa30BaTEIbHBIX

pecypcoB).

11. https//fiz.1september.ru (yue6Ho-MeToquuecKkas razera «Dusuka).

12. www. n-t. ru/nl/fz (HoGeneBckue naypeatsi Mo Gpusuke).
13. www.nuclphys.sinp.msu.ru (Slnepuas ¢usuka B Uarepuere).
14. www. college. ru/fizika (IToaroroska x EI'D).

15. www.kvant.mccme.ru (Hay4HO-TIONMyJISpHBIA (GU3UKO-MAaTEeMAaTHUECKUN KypHAIT

«KBaHT»).

16. www.yos.ru/natural-sciences/html (ectecTBeHHO-HAYYHBIH KYypHAT A1 MOJTOACKHU «I1yTh

B HAyKy»).

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JUCIHUITJINHBbI
KoHTpoab M oOmeHKa pe3ylbTaTOB OCBOEHUS JUCLUIUIMHBI OCYILECTBIIAETCS IpErnoAaBaTeIeM B
Mpoliecce MPOBEICHUS JIA0OPATOPHBIX M MPAKTUYECKUX PabOT, TECTUPOBAHUS, & TAKKE BBITTOJHCHHS

O6y‘laIOI_I_II/IMI/IC$I HHAWBUAYAJIBbHBIX 3aJaHuM.

Pe3yabTaThl 00yyeHus

®opMbI U METOABI
KOHTPOJISI M OLEHKHU

(oCBOCHHBIC YMEHHSI, YCBOCHHbIE 3HAHMS) pe3yJibTaToB
o0yueHust
Ymenus:
ONMCBHIBATL M OOBSICHATH (u3uyveckHe SIBJCHHSI M CBOMCTBA Tea:
JABHUXKCHHUEC HeOECHBIX TEI U HNCKYCCTBCHHBIX CITYTHUKOB 3CMJ'H/I, CBOMICTBA
ra3oB, JKUIKOCTEM M TBEPABIX TeN; 3JIEKTPOMArHUTHYI WHAYKIHMIO, | TECTUPOBAHUE

pacnpocTpaHeHre 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
U3JTy4eHHe ¥ NOIIOLIEHHE CBeTa aToMoM; (poTtoraddekrT

A€JaThb BBIBO/Ibl HA OCHOBC OKCIICPUMCEHTAJIBHBIX JaHHBIX

nabopaTopHbIe padOTHI

NPUBOJAUTL IPUMEPLI, MNOKa3bIBAKOIIHUE, YTO: Ha6JIIO,I[eHI/IH u
OKCIICPUMCHT ABJIAKOTCA OCHOBOI1 JJIs1 BBIABMOKCHUSA THUIIOTE3 U TeOprI,
ITO3BOJIAIOT ITPOBCPUTH NCTUHHOCTD TCOPCTUICCKUX BBIBOJIOB,
CbI/ISI/I'-IeCKaSI TEOpHUA 1a€T BO3SMOXKXHOCTH O0BACHATH U3BECTHEIC SBICHHS
npupoabl MU HAYYHBIC (I)aKTBI, MNpeaACKa3bIBaThb CHIC HCHU3BCCTHBIC
SIBJICHUS

3alUTa UHIMBUIYATBHOTO
MIPOEKTa
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BOCHPUHUMATH M HA OCHOBE MOJIyYeHHbIX 3HAHUI CaMOCTOSITEIHHO
OlleHNBAThL WHPOPMAIHMIO, coiaepxkalrylocss B coobmieHusx CMU,
NHTepHeTe, Hay4YHO-TIOMYJISIPHBIX CTaThsAX

OLICHKA PE3YJIbTaTOB
JoMaIHei paboThl
3aIIyTa HHAWBUIYaTBHOTO
POEKTa

IIPHUMCEHATH IIOJTYUCHHBIC 3HAHUA JJIA pEIICHUSA (1)I/I3I/I‘ICCKI/IX 3aJa4

IMPpaKTU4ICCKaA pa60Ta 10
PCIICHUIO 3a1a4

onpeneJsiTh Xapaktep (GpHU3MYECKOro mporecca 1o rpaduky, Tadiuile,
dbopmyie

TECTUPOBAHUE,
naboparopHbIe pabOTHI

U3MepATH Pl GU3NUECKUX BEIUYUH

nabopaTopHbIe pabOTHI

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHUA U YMEHHUSI B IPAKTHYECKOM
AeAITeJIbHOCTH U NOBCEIHEBHOM KU3HHU !

i o0ecriedyeHUs O€30MacCHOCTH JKU3HEAEATENbHOCTH B Ipoliecce
WCIIOJB30BAHUSI TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AIIEKTPOIPUOOPOB,
CPEICTB pauo- U TEJIEKOMMYHHUKAIMOHHOW CBA3H;

OLICHKM BIMSHUS Ha OpPraHu3M 4YeJOBeKa U JIPYrU€ OpraHU3MBbI
3arpsI3HEHUS OKPY’KaIOLEN Cpelbl;

palMOHAIBHOTO IPUPOJOIIONIB30BAHNS U 3AIUTHI OKPYXKAIOIIEH CPeIbl

3al[UTa UHIUBUIYAIHBHOTO
MPOEKTA

3Hanud:

CMBICJI TOHATHI: (U3MYECKOE SIBJICHUE, TUIIOTE3a, 3aKOH, TEOPHs,
BEILIECTBO, B3aWMOJICHCTBHE, DJICKTPOMAarHUTHOE II0JIe, BOJIHA, (JOTOH,
aTOM, aTOMHOE€ SIPO, MOHU3HUPYIOIIME HW3Iy4YeHMs], IJIaHETa, 3Be3Ja,
rajakThka, BceiaenHas;

TCCTHUPOBAHUC

CMBICJI MOHATHIi: (U3MUecKoe SBICHHE, TUIIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO, B3aWMOJICHCTBHE, DJICKTPOMAarHUTHOE II0JIe, BOJIHA, ()OTOH,
aTOM, aTOMHOE€ SIIPO, MOHU3HUPYIOIIUWE H3Iy4YeHMs], IJIaHETa, 3Be3Ja,
rajakThka, BceiaenHas;

TCCTHUPOBAHUC

CMbICI U eAMHMIBI U3MepeHHsl (PM3MYECKHX BeJIHYHH: CKOPOCTb,
YCKOpEHHUe, Macca, Cuila, UMITYJIbC, paboTa, MOLTHOCTb, MEXaHHUECKas
SHEpPrusi, BHYTPEHHSS OSHEprus, aOCOJIOTHAs TeMIeparypa, CpenHss
KMHETUYECKass DHEpPrus YacTUI] BEILIECTBA, KOJIMUYECTBO TEIUIOTHI,
JJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsJl, CUIIA TOKA, HAIIPSKEHUE;

-TECTHPOBAHUE
- mabopaTopHbIe padOThI

- IpaKTH4eckasi paboTa 1mo
pEIIeHHIo 3a/1a4.

CMBICJ (PU3HYECKHX 3aKOHOB KJIACCHUYECKONM MEXaHUKH, BCEMHUPHOTO
TATOTEHHSI, COXPAHEHHUSI DHEPTUH, UMITYJIbCa M JIEKTPUIECKOTO 3apsiaa,
MOJICKYJSApHOM  (U3MKM W TEPMOAMHAMHUKH, 3JIEKTPOMArHUTHOMN
UHAYKIMH, GoTodddexTa;

TECTUPOBAaHUE

BKJIaJl POCCUIICKUX U 3apy0e:KHbIX Y4YeHbIX, OKa3aBIINX HauOoJbIlee
BIIUSIHUE Ha pa3BUTHE QU3KKY;

3alIUTa MHIUBUAYAITIBHOTO
IpOEKTa

IIpoMe:KyTOYHBII KOHTPOJIb

IK3AMEH
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