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Pabouas mporpamma yueOHO# nucturuinnbl «Pu3nka» pazpadoTaHa B
COOTBETCTBHUH C TPEOOBAaHUSAMH (PeIePATBHOTO TOCYIAPCTBEHHOTO
oOpazoBatensHOro cranaapra (nainee — ®I'OC) cpeanero ob1ero oopasoBanusl,
YTBEPKIESHHOTO MpukazoM MunobpazoBanust Poccuu ot 17.05.2012r. Ne 413,

PexomeHmanusiMu mo opraHu3aiiy mojaydyeHus CpeaHero oo1ero
oOpa3oBaHuUs B MpeJieax OCBOCHUS 00pa30BaTEIbHBIX MTPOTrPaMM CPETHETO
npodeccruonanbHOro 00pazoBanus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C
ydueToM TpeboBaHul (eiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U MOJy4YaeMO CIEUUAIbHOCTH WM TPO(ECCUU CPETHETO
npodeccuoHanbHOro 00pazoBanus (MUCbMO JlenapraMeHTa rocyJapcTBEHHOM
MOJIUTUKH B chepe MoAroToBKH pabouux kaapos u 10 Munobpuayku Poccun ot
17.03.2015 Ne 06-259).

[TpumepHoii mporpaMmMbl Y4eOHOU UCTUTUTHHBI «Du3nkay st
npodecCHOoHaNbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUNA, PEKOMEHI0BAaHHON
denepabHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaabHbli
UHCTHUTYT pa3BUTHs 00pazoBanus» (nanee — PI'AY «OHPO») B kauecTBe
IPUMEPHON MTPOrpamMMBbI JIJIsl peaiu3alii OCHOBHOM NpodecCuOHaIbHOM
oOpazoBarenbHOM porpamMmbl CI1O Ha 0a3e 0ocHOBHOIO 001Iero 00pa3oBaHUs €
MOJIyYeHHEM CpeJlHero o01ero oopazoBanusi, mpotokoa Ne 3 ot 21 utons 2015r.,
peructpainoHHbii Homep pereH3un Ne 371 ot 23 uroinst 2015 1. DI'AY «OUPO».

C yuerom [IpumepHOit 0OCHOBHOI 00pa30BaTEILHON MPOTPAMMBbI
cpeaHero oo1iero oopasoBaHus, 0JJOOPEHHON pelieHneM GeaepaibHOro yueOHo-
METOIUYECKOr0 00BEAMHEHHS 110 00IIeMy 00pa30BaHUIO (POTOKOJI OT 28 HIOHS
2016 1. No 2/16-3).
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1. TACIIOPT MPOT'PAMMBI YUYEBHOM JTUCIUTIIMHBI
OV/.11 ®U3NUKA
1.1. O6sa1acTh NpUMeHEHUs] MPOTrPaAMMBbI Y4eOHOH TUCIUNIIMHBI
[IporpaMMa  y4eOHOW  TUCIUIUIMHBI «Duznka» ABIACTCA  YacCTbIO
00111e00pa30BaTEIBHOTO IUKJIA MPOTPAMMBI MOATOTOBKH CHEIHAIIMCTOB CPEIHErO

3B€Ha TEXHUYECKOTo Mpoduiist mpodhecCuOHAIBHOIO0 00pa30BaHUsl.

1.2. Mecro y4yeOHOM nucuuninubl B ctpykrype HITICC3

VYuebnas JUCUUIUIMHA «Du3uKa» SIBIIIETCS JTUACIUTTAHON
0011e00pa3oBaTeILHOTO YYEOHOTO IMKJIA B COOTBETCTBUM C  TEXHUYECKUM
npoduiieMm npohecCuoHaNIbHOT0 00pa30BaHUS.

VYuebHasg nucHUIUIMHA OTHOCUTCA K mpeaMetrHou obnactu PI'OC cpennero
oOmrero oopazoBanus «EcTecTBeHHbIE HAYKWY.

YpoBeHb ocBoeHMS yueOHOM nucuurinHbl B cootBeTcTBUM ¢ DI'OC cpennero
oOurero o0pazoBaHus MPOPUIBHBIN.

Peanuzanuss  coxmepkaHusi  ydyeOHOM  AMCIUIUIMHBI  TPEANOJaraet
coOJII0/ICHUE TMPUHIMIA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHHUIO K
cojiepkanuio Kypca «DU3MKW» HA CTYNIEHW OCHOBHOI'O O0IIEro 0Opa3oBaHuUsl.

B 1o xe Bpems yueOHas aucuuruinHa «@uznuka» st mpodecCuOHATBHBIX
o0pa3zoBaTeIbHbIX OpraHu3aiuii 00J1aaeT CaMOCTOATEIBHOCTHIO U 1IETbHOCTHIO.

PabGouass nmporpamma ydeOHOW  mucummuiiHbl  «Duzukay UMEET
MEXIIPEIMETHYIO CBSI3b C 00IIe00pa30oBaTEIbHBIMU YUYEOHBIMU JTUCIUIUIMHAMU
«Maremaruka: ajredpa ¥ Haudajla MaTEMaTHYECKOTO aHajiu3a, TeOMETPHUs»,
«Xumusy, «buonorus», «Ucropus»', «Mudpopmaruka" u mpodeccuoHaTbHBIMU
JTUCHUIUIMHAMU «DJIEKTPOTEXHUKA U DJICKTPOHUKAY.

N3yuenune yueOHOM nuctumivibl «Du3nKa» 3aBepHIaeTCsi TPOMEKYTOUHOM
aTTectareil B gpopme 3k3ameHa B pamkax ocBoenus [ITICC3 Ha 6aze 0CHOBHOTO
o011iero oOpa3oBaHusI.

1.3. [Inanupyemple pe3yabTaThbl 0CBOCHHUS Y4€OHOI M CIUILTHHBI
OcBoeHue cojaepkaHus yd4eOHOW TUCHUIUIMHBI «Du3nka» oOecrneynBaeT

AOCTHIXKCHUC CTYACHTaAMU CIICAYIOIUX PE€3YyJAbTaTOB:



JIMYHOCTHBIE Pe3yJIbTaThI:
- YyBCTBO TOPAOCTHU M YBaXXEHHUSI K HCTOPUU U JOCTHIKECHUSIM
OTE€YECTBEHHON (PU3NUYECKON HAyKH; (PU3NUECKH I'PaMOTHOE IOBEICHUE
B TOpodeCCUOHATBLHONU MAEITSIbHOCTH W OBITY NpU OOpaIleHUH C
npudopaMu U yCTPOUCTBAMU;
- FOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHUS U MOBBIIIEHUS
KBaTuUKAUA B U30paHHOW NPOPECCUOHATBHOU [ESITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM (PU3UUYECKUX KOMIIETCHIIUNU B 3TOM;
- YMEHHE HCIOJb30BaTh JOCTHUXXEHHS COBPEMEHHOU (PuU3nUeCcKOMn
HayKU U (PU3NYECKHUX TEXHOJIOTHU MJIsI MOBBIIIEHUSI COOCTBEHHOTO
UHTEJUIEKTYyaJIbHOTO pPa3BUTUSI B BBIOpAaHHONW ImpodecCuOoHaJIbHOM
JIEeSITEJIbHOCTH;
- YMEHHE CaMOCTOSTEJIbHO J0ObIBaTh HOBBIE I ceOsl (pU3UUECKUE
3HaHMsI, UCMOJIB3YS JUISL TOTO JJIOCTYIIHbIE HICTOYHUKH HH(OPMAIUH;
- YMEHHUE BBICTPAaUBATh KOHCTPYKTHBHBIE B3aMMOOTHOILICHUS B
KOMaH/I€ T10 PELUICHUI0 OOLINX 3aj1ay;
- YMEHHE yNOpaBsITh CBOEW NO3HABATENBHOU JIE€ATECIBHOCTBIO,
OPOBOAUTH CAMOOILIEHKY YPOBHSI COOCTBEHHOI'O WHTEJIJIEKTYaJIbHOI'O
pa3BuTHSL;

MeTanpeaMeTHbIe Pe3yabTaThl:

- HWCIOJIb30BaHWUE PA3IMIYHBIX BUIOB MMO3HABATCIBHON ICATCIHHOCTH
It penieHusT GU3NISCKUX 3ajad, MPUMEHECHHUE OCHOBHBIX METOI0B
no3HaHusi (HaOIIOJIEHUsI, OIMUCAHUS, W3MEPEHUs, DKCIICPHUMEHTA)
ISl U3YYCHUS Pa3IMIHBIX CTOPOH OKPY KAKOIIEeH AeHCTBUTECIBHOCTH;

- HUCIIOJIb30BAHUE OCHOBHBIX WHTEIUIEKTYaJIbHBIX  OMNEpaIuii:
MMOCTAHOBKHU 3ajadud, (QOPMYJIUPOBAHUS THUIOTE3, aHAIN3a M CHHTE3a,
CpaBHCHUS, OOOOIICHUS, CHUCTEMAaTH3alliH, BBISBICHUS IIPUIUHHO-
CIIEACTBEHHBIX CBS3€H, MOWCKA aHAJIOrOB, (OPMYJIUPOBAHUS BBIBOJIOB

AJIs1 U3YUYCHHUS Pa3JIMYHBIX CTOPOH (1)I/I?>I/IIIGCKI/IX 06’BGKTOB, SABJICHUU U



MIPOIIECCOB, C KOTOPHIMU BO3HHUKAE€T HEOOXOAMMOCTH CTAaJIKUBAaTHCS B
npodeccruoHanbHOU cdepe;

- YMEHHE TeHEepUupOoBaTh WJICHU U ONpPEAessiTh CPEJCTBa,
HEOOXOAMMBIC JIJIsI UX pean3alliu;

- YMEHHE MCIOJIb30BaTh pPa3JIMUYHbICE HCTOYHHUKH ISl TOJYyYECHUS
(pusmueckoit nHpopmaIIMH, OLIEHUBATh €€ JIOCTOBEPHOCTb;

- YMEHHE aHaJu3upoOBaTh W MNOPEIACTABISITH HWHPOPMAHUIO B
pa3IuYHBIX BUOAX;

- yMEHHE NOyOJHUYHO MOPEJCTaBIATh pPE3yJIbTaTbl COOCTBEHHOTO
HCCJICJIOBAHUS, BECTH AUCKYCCHUHM, JIOCTYITHO M TapMOHHYHO COYeTas
cojziep>KaHre U (POPMBI MIPEACTABISIEMON HWHMOpMaIUU;

IpeaAMEeTHbIC Pe3yJIbTAThI.

-  c(popMHUPOBAHHOCTH IPEACTABICHHUH O pOJIM U MecTe (PU3UKH B
COBPEMEHHONW HAy4YHOW KapTHHE MHUpPA; NOOHMMaHHE (PU3NIECKOU
CYLIHOCTH HaOJroaeMblx BO BceseHHoON siBieHuid, ponu (U3MKUA B
(popmupoBanum Kpyro3zopa u GyHKIIHOHAIBHOU I'PAMOTHOCTH YEJIOBEKA

I pCIICHUA IIPAKTHYCCKUX 3aJdav;

- c(hopMHUPOBAaHHOCTL COOCTBEHHOW IIO3ULIMU TI0 OTHOIICHUIO K

dbuzndeckoil nHpopMaIuu, MoJy4aeMoi U3 pa3HbIX UCTOYHHUKOB.

- BJIaJICHUE OCHOBOIIOJIAralOmMUMHU  (PU3UYECKUMU  TIOHSATUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMM u TEOPHUSIMHU; YBEPEHHOE
UCHOJIb30BaHHUE (PU3ZUUECCKON TEPMHUHOJIOTUN U CUMBOJINKH;

- BJIaJICHUE  OCHOBHBIMH  METOJIaMH  HAy4YHOro  IMO3HaHWUS,
HUCIIOJb3yEMBIMH B (DU3UKE: HAOIIOAEHHUEM, OIMMUCAHUEM, H3MEPEHUEM,
DKCIIEPUMEHTOM;

- yMeHHsI oOpadaTbhIiBaTh pe3yJibTaThl U3MEPEHUN, OOHApy>XHUBaTh
3aBUCUMOCTh MEXAYy (PU3NYECKUMHU BEIUYUHAMH, OOBSICHATH
NOJIyYEHHbIE pe3yJIbTaThl U A€JIaTh BHIBOMI;

- cOpMUPOBAHHOCTb YMEHMUS peuiaTh GU3NUYECKUE 3a1a4U;



-  c(OpPMUPOBAHHOCTb YMEHHSI MPUMEHSITh NOJYYEHHBbIC 3HAHUS IS
OOBSICHEHUsI YCIIOBHU TpOTEKaHUs (PU3UYECKHUX SBICHHUN B MPHUPOJIE,
npodeccruoHanbHOU chepe U Ui MPUHSITUS MPAKTUYECKUX PEIICHUI B
MOBCEAHEBHOMN >KH3HU;
- copMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMH 110 OTHOIICHHIO K
(puznyeckomt uHpoOpMaIM, NOJy4YaeMOW W3 Pa3HbIX UCTOUYHHUKOB.
OcBoeHue cojepxaHus y4yeOHOU AUCHUILIMHBI «Pu3nka» obecreynBaeT
dbopMHpOBaHUE U PA3BUTUE YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUH B KOHTEKCTE

IPEEMCTBEHHOCTH (DOPMHUPOBAHUS OOIIUX KOMITETEHIUH.

Buabl yHuBepcaibHbIX YU4eOHbIX JAelicTBHIH O0mme KoMNeTeHUMHU
(B coorBeTcTBHU ¢ PT'OC CIIO o

CHEHATLHOCTSIM)

JInyHOCTHBIE OK 1. [loHumaTh CyIIHOCTb U COLIUAJIBHYIO
3HaYMMOCTb CBOEH OyayIiel npodeccun,
HPOSIBJIATH K HEW yCTOWYMBBIN UHTEpEC.

OK 3. [Ipunumars peuieHus B CTaHAapTHBIX
Y HECTaHJIapPTHBIX CUTYAIUSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 8. CaMOCTOATENIBHO ONPENENATh 3a/1a4n
po(heCCUOHATTLHOTO B TMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS CAMOOOpa30BaHUEM,
OCO3HAHHO IJIAHUPOBATh MOBBIIIEHHUE
KBaNTU(DUKALIHH.

obecreunBaroT IIEHHOCTHO-CMBICJIOBYIO
OPUEHTALINIO O0YUYaIOIUXCA U OPUEHTAIMIO B
COIIMAIBHBIX  POJIIX M  MEKIUYHOCTHBIX
OTHOIICHUSIX

PeryasituBHble OK 2. OprannzoBbIBaTh COOCTBEHHYIO
JIeSITeTbHOCTD, BEIOUPATh TUIIOBBIE METO/IBI U
CMOCOOBI BBITTOJIHEHHS TPO(ECCHOHATBHBIX
3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTDH U
Ka4yecTBO.

OK 3. [IpuHumaTh pemieHus B CTaHAapTHBIX
Y HECTaHJIapPTHBIX CUTYAIUSIX U HECTH 3a HUX

LesienoJaraHye, IaHupoOBaHuUE,
MIPOrHO3UPOBAHUE, KOHTPOJIb (KOppEeKIIns),
cCaMOperyJsilus, oleHKa ( 00ecreynBaoT
OpTaHU3aIMI0 00YJAOIIIMHUCS CBOCH
y4eOHOU eI TeNbHOCTH)

OTBETCTBEHHOCT.
Ilo3naBaTebHbBIE OK 4. OcymiecTBIATh MOUCK U
WCIOJIb30BaHNEe WHPOPMAITUH, HEOOXOAUMOM
o0ecneunBaoT HCCIIEIOBATENbCKYIO
111 9 (HEKTUBHOTO BBITIOTHEHUS
KOMIIETEHTHOCTh. ~ YMEHHe paboTaTh C

npogeccuoHaNbHBIX 3a]1ad,
po¢eCCUOHATHHOTO B TUIHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBath nHGOPMALIMOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUU B
poeCCUOHATBHON NEATETHHOCTH.

OK 9. OpueHTHpOBaThCS B YCIOBHAX 4aCTOM

uHpopmanuen




CMEHBI TEXHOJIOTHH B PO eCcCHOHATEHON
ACATCIIbHOCTH.

KomMMmyHnKaTUBHbBIE

00eCIeYnBalOT CONUATHHYI0 KOMIIETEHTHOCTh
U y4eT TO3WIMU JAPYruX JIOJCH, YMCHHE
CIIyIIATh U BCTYNATh B JIMAJIOT, y4aCTBOBATH B
KOJIJICKTUBHOM 00CyXICHUU po0Jem,
B3aMIMOJICHICTBOBATh U COTPYIHUYATH CO
CBEPCTHHKAMHU U B3POCIILIMU

OK 6. PaboTaTh B KOJUIEKTUBE U KOMAaHJIE,
3¢ PeKTUBHO 00IIATHCS ¢ KOJIJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. bpaTp Ha ce0s1 OTBETCTBEHHOCTh 32
paboTy 4IeHOB KOMaH/Ibl (O JYMHEHHBIX), 3
pe3yNIbTaT BBINOJIHEHUS 3a/IlaHUH.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBbI Y4eOHOH AU CIUIIIHHBI

-00bpEM 00pa3oBaTeNbHOM Harpy3ku 185 4dacos,;




2. COJEPKAHME YUYEBHOM JUCHMILIAHBI U
TEMATHYECKOE IIJIAHUPOBAHME

2.1. O0bem yueOHOV JUCHUILINHBI U BUAbI Y4e0HOH padoThl

Bup yueOHoI padoThI O0bem yacoB
O0bém 00pa3oBaTe/IbHON HATPY3KH 185
Teopernueckoe o0yueHune 113
JlaGopatopHble U TPaAKTUUECKUE 3aHATUS 54
KoHcynbranuu no Juciuruinge 6
KoHcynbTanuu mo BBITTOJIHCHHIO HHANBUAYATBHBIX MTPOCKTOB 6
IIpomescymounas ammecmayus 6 popme IK3aMeHa 6




2.2. TemaTuueckmii Iiiad u cogepxanue yueoOHoi nucunmimabl OY /111 «@uznka»

HaumenoBanmne | Copep:kanme yueOHOro MaTepuaJa, 1a00paTopHble H NPaKTHYeCKHe PadoThl, O0be | YposeHn
Pa3esioB U TeM caMocTosiTeIbHAsI padoTa 00y4Jarommxcst M b
4acoB | OCBOCH
us
1 2 3 4
Beenenue. @Pusuka - Hayka o npupoze. HaydyHble METOABI IO3HAHUS OKPYKAIOIIETO MUPA U Y MCHRE BHICKASHBATE THIIOTE3 L 1A 00 BACHEHMA 2 1
Q P HaGJIIOIIaeMLIX SIBJICHUH.
U3UKA U HUX OTJIMYHS OT JPYTUX METOJOB NTO3HAHUSA. POk 3KCIIeprMeHTa U TEOPUH B B ——
METO/Abl HAYYHOI'0 | IIPOICCCC MO3HAHUA ITPHUPOABI. MOIleJII/IpOBaHI/Ie (I)I/I3I/I‘I€CKI/IX SIBJICHUU U VYka3aHue rpaHull IPUMESHUMOCTH (PU3UUESCKUX
TMO3HAHUA. npoueccoB. Hayunble runoressl. duznueckue 3akoHbl. DU3NUECKUE TEOPUH. 3aKOHOB. M3J105KeHHEOCHOBHRIX IOI0XKEHHI
o COBPEMEHHOMHAYYHOUKAPTUHBI MUPA.
['panuIsl npUMEHUMOCTH (PU3NIECKHIX 3aKOHOB U Teopui. [IpuHImm TMpoH3ReIeHHE HIMEPEHHUS BH3HUECKHX BETHUMH H
cooTtBeTcTBHs. OCHOBHBIE DIEMEHTHI (PM3NYECKONW KapTUHBI MUPA. OLICHKA IPAHMIIBI TIOTPELIHOCTEH H3MEPEHMIA.
CaMOCTOHTeJ'[LHaH aﬁoTa Hpe}:{CTaBHeHI/IC I'paHULBbI rlorpeu.moc‘ref/i I/I3M€p€HHf/’I
P MPH ITIOCTPOCHUH TpaUKOB.
Pa3nen 1. Mexanuka 1
Tema 1.1. OcCHOBHbIE MOHATHS KHHEMATHKH. OTHOCHTEIEHOCTh MEXaHHYECKOTO IBIKCHHSI. | [IpescTaBieHue MEXaHHIECKOro ABHKEHUS Tela 6
C X . YpPaBHECHUAIMHU 3aBUCUMOCTHU KOOpAHUHAT U HpOeKHI/Ieﬁ
Kunemaruka HCTEMBI OTCYETA. XaPAKTEPUCTUKA MEXAHUYECKOTO IBHKCHUS: TIEPEMEILICHUE, CKOPOCTH OT BpeMeHH.
CKOPOCTb, YCKOPEHHUE. BI/I,Z[BI I[BI/I)KGHI/IH(HpHMOIII/IHeI/IHOG PaBHOMEPHOE, IIpencraBiieHne MEXaHUYECKOr'O JIBUXKCHUS TeJia
paBHOyCKopeHHOC) U UX Fpa(I)I/I‘IeCKOC OIIUCaHUE. Fpa(l)I/IKaMI/I 3aBHCUMOCTH KOOpJAHUHAT U l'[pOeKLIPIeﬁ
o CKOpPOCTH OT BPEMECHHU.
JBr>xeHue 1o oKpy>KHOCTH € MOCTOSIHHOW 110 MOAYJIIO CKOPOCTHIO. OnpeesnenHe KOOPIHHAT MPOHICHHOTO MyTH,
IIpakTuyeckoe 3ansitueNel pemnieHue 3aa4 nNo TeMe «paBHOMEPHOE U CKOPOCTH H YCKOPEHHSI TeJta Mo Tpadukam 2
[y 3aBHCUMOCTH KOOpJAHHAT U HpOeKI_H/Iﬁ CKOpPOCTH OT
paBHONEePeMEeHHOe NPAMOJIHHEIHHOoe IBHKEHHE) BpeMeHH. ONpe/IENCH e KOOPIMHAT NPOTiCHHOTO
JIaﬁopaTopHaﬂ paﬁoTa IyTH, CKOPOCTH U YCKOPEHMUs TeJla 110 yPaBHEHUAM
3aBHCUMOCTH KOOpJIHWHAT
CamocrosiTennHas paGOTa U NPOEKINN CKOPOCTH OT BPEMEHMU.
ITpoBeneHne CpaBHUTEIBHOTO aHATINA3a
PaBHOMEPHOI'O 1 paBHOIIEPEMEHHOI'O HBHX(CHHﬁ.
yKa3aHI/IeI/ICI'IOJ'ILSOBaHI/ISIHOCTyHaTeJ'II)HOl"OI/I
Ban_[aTeJ'[BHOT‘O}IBI/I)KCHHﬁ B TCXHHUKEC.
IIproOpeTreHue omnpITa pabOTHI B IPyIIIE C
BBIIMTOJTHCHUEM PA3JIMYHBIX COUATIbHBIX poneﬁ.
Pa3zpabGoTka BO3MOXXHOUW CUCTEMBI JEUCTBUI U
KOHCTPYKIIUHU I SKCIICPUMEHTAJIBHOI'O
ONPCACIICHUA KHHEMATHYICCKUX BCJIMYUH.
Tema 1.2 OcHoBHas 3anaya nuHamuku. Cuna. Bzaumoneiictsue ten. [Ipunnun OmnpejenieHre OCHOBHOM 3a/1a4U TUHAMHKH. 6 1
JAunamuka CYTIEPIIO3ULIMH CHJI. 3aKOHBI AnHaMuKN HeioTona. Cuitbl B Ipupoe: yIpyrocTh, DopmMHpOBaHKE HABBIKA PEIICHUS 33124 C
TPEHHUE, CUJIA THIKECTU. 3aKOH BCEMHUPHOTO TAroTeHus. HeBecoMocTs. gp”MeHeH”eM 3ak0HOB HplOTOHA.
NPpECACIICHUEC BUI0B CHUJI, IIPUPOJBI CHUJII.
I[IpakTnyeckoe 3ansaTHe Ne 2 penieHue 3a1a4 10 TeMaM «3aKOHbI JUHAMHMKHU pex 0 » IPUPOA 2
Boluncnenue cuibl ynpyrocTH, TpEeHHs, CUIIbL
HbroTona», «Cuiibl B IpUpoe»
TSKECTH. 2

JlabopaTopHasi padora Nel «HcciiegoBanne IBUKEHHsI TeJia MO eiiCTBHEM
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NOCTOSITHHOM CHJIBI

CamocTtosiTeqbHasi padoTa

Tema 1.3 Nmmynse Tena. 3aKoH cOXpaHEHUS UMITYJIbCA M pEaKTUBHOE ABIKEHUE. 3aKOH TIpHMeHEHHE 3aKOHA COXPAHECHHS HMITY TbCA TS
3aKoHbI COXpaHEHHUsI MEXaHHUYECKOH 2Hepruu. Mexanndeckas paboTa ¥ MOITHOCTD. BBIHCIICHHs H3MEHEHNH CKOPOCTeH Te pH X 1
COXpaHeHHs B I[IpenckasaTenbHas CUlla 3aKOHOB KJIACCHYECKOM Mexanuku. Mcronb3oBanue e o y
3Mepeuuepa60Tb1 CHJIM UBMCHCHHNC KHHCTHYCCKOH
MEXaHUuKe 3aKOHOB MCXAaHUKU IJI51 O0BSICHEHUS JABUXCHUS HeOECHBIX TEI U IJIA pa3BUTUA SHepruu Teja. Beraucienue paboThl CHII U
KOCMHMYECKHX HCCIIeNOBaHMN. | paHHIIEI IPUMEHUMOCTH KIIACCHYECKOM MEXAHUKH. | M3MCHEHMS KHHCTHICCKOM SHEPIHH TelIa.
Breruncnenue INOTCHIUMAJIbBHOU DHEPIUU TEJ B
[TpakTuyeckoe 3ansitne Ne 3 penreHue 3a1a4 1o TeMe «3aKOHbI COXPAHEHHS B | rpapuranmonsom mone. Onpesenenue
MEXaHUKe» MOTEHIUAIILHON SHEPrUM yIpyro Ae(popMUPOBAHHOTO
TEJia IO U3BECTHOM I[C(i)opMaL[I/II/I M JKECTKOCTHU TeEJia.
.HaGOPaTOPHaﬂ paﬁOTa HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUs MEXaHUYECKOM
CamocTosiTeJIbHAS pa60Ta SHEPIUM IIPU pacyeTax pe3yJIbTaTOB
BSaHMOﬂCﬁCTBHﬁ TCJITrpaBUTAlIMOHHBIMU CUJIaMHU U
CHJIAMU yHIPYT'OCTH.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB
MCXaHHKH.
VYkazanue y‘Ie6HI>IX JAUCHUIIINH, TP U3YYCHUU
KOTOPBIX HUCITOJIB3YOTCA 3aKOHBI COXPAaHCHUA
Pasznen 2 ModgexkyaspHas puzuka 1
Tema 2. 1 OCHOBHBIE [T0JIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH U UX OIBITHOE BBIOTHEHHE SKCITIEPHMEHTOB, CITYKALIAX IS
OcHoOBBI obocHoBaHue. CKOPOCTH IBIKEHHUSI MOJIEKYI U uX u3Mmepenue. OnbiT Ll tepHa. 00OCHOBaHUS MOJIEKYJIIPHO-KUHETHIECKOMN
MOJIEKYJISIPHOM Pacnpenenenne Monekyin no ckopoctsiM. Macca u pazMepsl MOJIEKYIL. teopun (MKT).
KI/IHeTI/I'leCKOifl HOCTOHHHaH ABOFaI[pO Pemenue 3a1a4 ¢ IPUMECHEHHUEM OCHOBHOTO
M O YpPpaBHCHUs MOJTeKyJ'IHpHO-KPIHeTH'—IeCKOﬁ
Teopuu OZeNb HACalbHOrO rasa. JaBnenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO- TeopHu ra3os.
KHHETUYECKON TeOpHUHU UIeaThHOTO ra3a. AOCONIIOTHAS TeMIIepaTypa Kak Mepa Onpe/ie/ieHHe NapaMeTpPOB BEIECTBA B
CpeIHEN KMHETUIECKOW SHEPTUU TEIUIOBOTO JBMKEHHUS YaCTUIl BEIECTBA. ra3o006pa3HOM COCTOSTHMU Ha OCHOBAHMH
YpaBHeHue cocTosHus uaeanpHoro raza (Kmaneiipona — Mennemneena). %PaBHeHH’I COCTOSIHUA HACAILHOTO ra3a.
IIPECACIICHUC ITapaMETPOB BCIIICCTBA B
Wzomporeccs u ux rpaduku. TepMoarnHaMuvecKas IIKaa TeMIepaTyp. pen p p m
o ra3000pa3HOM COCTOSTHUH U TTPOUCKOISIITHX
AOGCOIIOTHBI HYJIb. nporeccos 1o rpadukam 3asucumoctu p (T), V
IIpakTnyeckoe 3ansitue Ne 4 penieHue 3aj1a4 10 TemMe «Y paBHeHHe COCTOSTHUS (D), p (V). 2

NACAJTBHOI0 Ira3a»

JlabopaTtopHasi paGora Ne 2 «OnbITHAsI IPOBEPKA OJHOI0 U3 ra30BbIX
32KOHOBY

CamocTrosiTeibHas padoTa

DKCcneprUMeHTaIbHOE UCCIIEJOBaHUE
zaBucumoctu p (T), V (T), p (V).
[IpencraBnenue B BuC rpadUKOB H30XOPHOTO,
U300apHOT0 U U30TEPMUUYECKOTO MPOIECCOB.
Brruucnenue cpegHet KHHETHYECKON YHEPTUH
TEIJIOBOT'O TBHYKEHUSI MOJICKYJI IT0 U3BECTHOM
TeMIlepaType BeEllecTBa.

Bricka3sIBaHME rUNOTES 151 OOBSICHEHUS
HaOJII0TaeMBbIX SIBJICHUI. Y Ka3aHHUE IPAHUIL
OPUMEHUMOCTH MOJICJIH «UJICATbHBIN a3 u
3akoHOB MKT
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Tema 2. 2 Hacwimennsrii map u ero cBoiictsa. Bzanmonericteue runpochepst U VI3MepeHHe BIaKHOCTH BO3IYXA. 1
ArperaTtHble atMocteps! 3emin. Bnaxxaocts Bozayxa. Touka pocsl. [Ipubopst mms PacueT KOJIIMYeCTBa TETIOTHI, HEOGXOIUMOTO
COCTOSIHUS oTIpe/ieNIeHHsI BIAXKHOCTH BO3yxa. Kputmaeckoe coctosiHue BemecTBa. [loassTHe | ZUIS OCYIISCTBICHHS Mpollecca Mepexoaa
BelecTBa, 06 atMocepax mranet. CHKMKEHHE Ta30B U MCIOIb30BAHHE MOTYICHHBIX BEILCCTBA U3 OJHOTO arperatHoro COCTOMHUA B
o apyroe.
(1133031)16 HKHUIKOCTCH B TeXHHK?' o aKCHepI/IMeHTaHBHOG HCCICAOBAHHC TCIIJIIOBBIX
nepexoabl CrtpoeHnue u CBOICTBA KUAKOCTEH U TBEPBIX TEII. CBoiiCTB BemecTsa. [IpHBeIeHHE TPHUMEPOB
XapaKkTepHuCTHKa )KHUKOTO COCTOSHUS BelleCTBa. bivkHHN TIOPSIOK. KaluUISIPHBIX SIBJICHUH B OBITY, IPHPOJIE,
[ToBepxHOCcTHOE HaTsbKeHUe. CMaunBaHue. KanuiuispHbIe sBICHUS B PUPOJIE, THGXHHK& .
BAaHUC MCXaHHUYCCKHUX CBOUCTB
OBITY, U TeXHUKe. BHyTpeHHee TpeHue B )KUIKOCTH, BA3KOCTb. CCICAOBANIC MEXARHHUCCKIX CBOHC
. TBepAbIX Tell. [IppMeHeHne pu3ndecknx
XapaKTepucTUKa TBEPAOro COCTOSIHUS BellecTBa. Jlanbuuil mopsaok. Tumsl TOHSTHH M 3aKOHOB B yIEGHOM MATEpPHANIC
CBsI3€ B KpucTtajajiax, BUAbI KPUCTATINIMYCCKUX CTPYKTYP. Bugpt I[C(I)OpMaHI/IfI. npodeCcCHOHATBHOTO XapaKkTepa.
3akoH I'yka. MexaHn4deckue cBONCTBa TBEPABIX Tell. BHyTpeHHEe CTpoeHHE Hcnonpzosanue MHTEpHETa IS IIOUCKA
3eMIIM ¥ ILIAHET nHpopMaIuU O pa3paboTKax U MPUMECHECHUIX
’ o (b COBPEMEHHBIX TBEPABIX U aMOP(PHBIX
JlnarpamMma paBHOBECHBIX COCTOSHUH M (Da30BbIX TIEPEXOJL0B. MaTepHATOB
TeruioBoe pacuMpeHue TBEPAbIX TEI U KUIAKOCTEH.
IIpakTHYecKoe 3aHATHE
JlaGoparopnas pa6ora Ne 3 M3mepeHue BJIaKHOCTH BO31yXa 2
CamocrosiTe1bHas padoTa
Tema 2.3 BHyTpeHH:s sHeprus unealbHoro raza. Pabora rasa npu u3MeHEHUU €ro VI3MepeHHe KOTUIECTBA TEIUIOTH B MPOIECCax 1
OcHOBBI oowvema. KommuectBo Temothl. [lepBoe Hadano TepmoguHamuku. [Ipumenenne Temonepeaadn. PacueT KOJIMYIecTBa TETUIOTHI,
TepMOAMHAMUKH | IIEPBOro Hayasla TEPMOAMHAMUKH K H30IponeccaM. AnnabaTHbIi mporecc. HEOGXOJIMMOTO JIJIsl OCYIIECTBIICHHUS 38 IaHHOTO
Heo6paTuMoCTh TEMIOBBIX MpoLeccoB. [IoHsTHE 0 BTOPOM Havaje npouecca ¢ Teruionepetadci. Pacuer
H o o H U3MCHCHHUA BHYTPEHHEHU DHCPTUH TECII, pa60TI>I Hu
TepMoauHaMuKH. [TpuHIIMT IeHCTBUS TEIJIOBON MamuHbI. [ToHsATHE O IHUKIIE NepENaHHONO KOTMUECTBA TEMIOTH ¢
Kapno. KI1/I TennoBoro apuraressi. Xoa0IUIbHbIE YCTAHOBKU. TemioBble HCIIOIB30BaHUEM TIEPBOTO 3aKOHA
JIBUTATEJIM U OXpaHa OKPYKaroUel cpebl. TEPMOANHAMUKH.
IpakTnyeckas padora Ne 5 pelieHHe pacyeTHBIX 32/1a4 HA IPUMEHEHH e Pacuer paGoTEL, coBepIIeHHO razom, 1o 3

YpPaBHEHUS TEILJIOBOT'O Oasanca

CamocrosiTeqbHast padoTa

rpaduky 3aBucumoctH p (V).

Brrancnenne paGoTHI ra3a, COBEpPIISHHON IIpH
HU3MEHCEHUHU COCTOSIHUA 110 3aMKHYTOMY HUKITY.
Brruucnenue KI1J npu coBeplieHUH ra3omM
paboTHI B IIporieccax NW3MEHEHUSI COCTOSIHUS 110
3aMKHyTOMY IHKIy. OOBsICHEeHHE IPUHITUIIOB
IeHCTBUS TEIUIOBBIX MaluH. JleMOHCTparus
poiu GU3MKU B CO3TAaHUU U
COBEPIICHCTBOBAHHUH TEIIJIOBBIX JABHUTATEICH.
H3moxeHne CyTH PKOJOTHYECKUX MpooiIeM,
00yCJIOBJICHHBIX pabOTOM TEIJIOBBIX
JABUTATEIICH U IPeIIOKEHHE ITy TH UX
pemieHwus.

YkazaHue rpaHul IPUMEHUIMOCTH 3aKOHOB

12




TEPMOIANHAMUKH. YMeHue BECTHU AU AJIOT,
BBICJIYITMBAaTb MHEHHE OIIIIOHEHTA,
y4dJacTBOBaTh B JUCKYCCHUH, OTKPBITO
BbIpaxaTb U OTCTanBaThb CBOIO TOYKY 3PCHMU.
VYkazanue y‘{e6HBIX JUCHUILIINH, ITPU U3YYUYCHUHN
KOTOPBIX UCIIOJIB3YIOT y‘{e6HBII>i MaTrepuail
«OCHOBBI TEPMOANHAMUKU

Tema 3.1 SIBnieHunE SNIEKTPU3ALUH TENI. DIIEMEHTAPHBIN SIEKTPUUECKHH 3apsl. 3aKOH BLIMHCIIeHHE CHII B3aHMOACHCTBIA TOUSIHEIX
DJIeKTpuYecKoe COXpaHEHUS IEKTPHUIECKOT0 3apsiaa. B3anMoaeicTBiEe TOUeUHBIX 3apAI0B. 3aKOH | 3IeKTPHUYECKHX 3a- PSIIOB.
moJie KyJ'IOHa. 3J‘IeKTpI/I‘IeCKa$I IIOCTOSIHHAA. Beraucnenne HaNPs>KEHHOCTH
OnexTtpudeckoe noje. HanmpsskeHHOCTH 3neKTpuyeckoro mosis. [IpuHimn 3JCKTPUYECKOIO OIS OTHOTO M HE- CKONBKUX
CYIEPIIO3MIINH TIOJICH TOYEUHBIX 3apsaoB. I paduueckoe n3oopaskeHue mosei TOHUCHHBIX SJICKTPHHUCCKHX 3ap3IOB.
TOUEUHBIX 3ap$[¢HOB- Brruucienue IMOTCHIIUAJIAJICKTPHUICCKOT O
PaboTa mo nepemenieHuIo 3apsia, coBepiIaeMasi CUiIaMH JIeKTPHYECKOTO HOTBAOAROTO M HECKOIBIHE TOUCHHbIX
p I pina, p JICKTP JICKTPUUECKUX 3apsiyioB. U3mepeHue
noyist. [loTeHiran u pasHOCTh MOTCHINANOB. [I0BEpXHOCTH paBHOTO MOTEHINANA. | pa3sHOCTH MOTEHIMATIOB.
CBs3b MEXAY HAIIPSA)KCHHOCTHIO M Pa3HOCTHIO ITOTECHIIUAJIOB. HN3mepenue sHEpruu 3JIEKTPUYECKOT O HOJISA
[IpoBOIHUKY U TUANEKTPUKH B DJIEKTPUUECKOM M0J€, JusnekTpuueckas 3apsDKECHHOTO KOHACHCATOPA.
HPOHULIAEMOCTH cpeabl. [lonspusanus IUdIeKTPHKOB. DIIEKTPOCTaTUIECKas BRrunCIeHnEe SHEpIHH SIIEKTPHYECKOTO MO
3 K 9 3aps’KEHHOI'O KOHACH CaTopa.
3aIMTa. DIEKTPOEMKOCTh. KOHIEHCATOPBI ¥ UX COEUHEHNE. DHEPrUs Pa3paGoTKa MIAHA U BO3MOYXKHOM CXEMbI
3IEKTPUYECKOTO I10JIs 3aPsKEHHOI0 KOHIEHCATOopa. e CTBHI SKCIIEpUMEHTATLHOTO OIIpeeIIEHUS
IIpakTnyeckas padora Ne 6 pelieHHe pacyeTHBIX 32124 M0 ONpe/ieIeHUI0 9JICKTPOSMKOCTHKOHICHCATOPA
pe3yJIbTHPYIOLIEl HANPSKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsi METOI0M AMSIICKTPHHICCICOM MPOHMIACMOCTH BEIIECTRA.
6 HpOBeI[eHI/Ie CPaBHHUTCJIbHOI'O aHaJIM3a
MacmTa "pOBa"“ﬂ° TpaBUTAIMUOHHOT'O U DJICKTPOCTATHYICCKOI'O
CamocrosiTeqbHast pabora noneit
Tema 3.2 ®u3nyecKre OCHOBBI TPOBOJUMOCTH METAJLIOB. [10CTOSHHBII N3MepeHne MOLTHOCTH 3JIEKTPUUECKOT O 1
3aKoHbI ANIEKTPUUECKHI TOK, €r0 XapaKTEPUCTUKU. Y CIIOBHUS, HEOOXOIUMBIC IS Toka. Msmepenne 3/1C n BHyTpEHHETO
IOCTOSAHHOT' O BO3HUKHOBEHUS TOKA. DNEKTPOJABUKYILAA cuja. 3akoH OMa i yyacTKa LeNy U CONPOTHUBJICHUS UCTOYHHKA TOKAa.
TOKA Brimmonnenue pacdeToOB CHUJIBI TOKA U

3aMKHYyTOH 1enu. COMpOTHBIIEHUE KaK AIEKTPHUUECKask XapaKTEpPUCTHKA
pesucTopa. 3aBUCHMOCTH COIPOTHUBIICHUS pE3UCTOpa OT TeMreparypsl. [lorarue o
cBepxmnpoBoanMocTu. [locnenoBarenbHOE U NapauIeIbHOE COSAMHEHUS
PE3UCTOPOB U HCTOYHHUKOB ToKa. [IpaBuina Kupxroda.
PaboTa 1 MOIITHOCTH MMOCTOSTHHOTO TOKA. 3akoH [[koyist — JIena.
TepMmoanexkTpuuecTBO U ero npuMeHeHnue. KoHTakTHast pa3HOCTh
MOTEHIIMAIOB ¥ padoTa BBIXOJA.

Ipakmuueckan paboma

JlabopaTopHasi padora Ne 4,5,6
N3yuenne 3akona Oma 1Ji yYacTKa LeNHu, N0c/IeI0BATEIbHOI0 1

HaOpsP)KEHUM Ha ydacTKax
aJIeKTpUIecKuX 1enieii. O0bsicHeHne Ha
OpUMepe PIEKTPUIECKON IIeNH C IBYMSI
ncrounukamu Toka (2/1C), B kakoMm
ciIyvdae HCTOYHHK BJICKTPUIECKOMN
SHEpPTruu paboTaeT B perXUMe
reHepaTopa, a B KAKOM — B PEKUMeE
noTpeouTes.

OrmnpenesieHue TeEMIIEpaTyPbl HUTH
HaKaJIMBaHMUS.
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NapaieIbHOr0 COeINHEHUs
N3yyenue 3axkona OMa 1J1 NOJIHOM 1enu
Onpenenenne DJIC 1 BHYTpeHHEro CONPOTHBJIEHHUS] HCTOYHHKA TOKA

CamocTtosiTeqbHasi padoTa

Tema3. 3 DJNEKTPUUYECKUH TOK B MeTaJUTax. DIIEKTPOHHBIN ra3. Pabora Beixo/a. Onpenenenne HOCUTENEH 3apsaa B Pa3IMYHbIX 1
DuekTpUYecKuii DNEKTPUYECKUH TOK B NEKTPOIHTAX. DIeKTponn3. 3akoHbl Dapases st cpenax.
TOK B Pa3IMUHBIX | 571eKTposu3a. [I[puMeHeH e SIeKTPOIN3a B TeXHUKe. [IpeBpalenne BHyTpeHHeii | BbIMHCICHHE dIEKTPOXUMUIECKOTO SKBHBAJICHTA.
cpenax. SHEPIUH B HEKTPHUECKYIO, IPH XUMUYECKUX PEAKIUIX B UCTOYHHKAX TOKA. XapaKkTepHCTHKH Pa3ps/IOB B rasax.
AKKyMyJISTODI, HX TIPHMEHEHHE. IIpoBeneHue cpaBHUTEIBHOTO aHaIN3a
o o IOJIYIIPOBOJHUKOBLIX THUOJ0B U TPUOJ0B
9J‘ICKTpI/I‘IeCISI/IH TOK B razax. MoHuzanus rasa. HecaMOCTOﬂ”EeHLHBII/I u Hcnionssosanue MHTepHETa A5 MOUCKA
CaMOCTOSTENbHBIN pa3psaabl. [loHsATHE 0 MIa3Me. DNeKTpUUECKUil TOK B BaKyyMe. MH(OPMAINH O TIEPCTICKTHBAX PA3BHTHA
Honuzanus raza. TepMosnekTpoHHas sMHUCCUs. DIEKTPOHHBIE IyUKU U UX I1OJTyIIPOBOIHUKOBO} TEXHHKH.
CBOMCTBA. DIIEKTPOHHO-Iy4eBas TpyOKa. YcTraHoBKa NPUYUHHO-CJIEICTBEHHBIX
ONEKTPUYECKUI TOK B TIOTYIPOBOJIHUKAX. DJIEKTPOIPOBOIHOCTD cBs3eit
IMOJIYIPOBOAHUKOB U €€ 3aBUCUMOCTD OT TEMIICPATYPHI U OCBCUHICHHOCTH.
CoOcTBeHHas ¥ IPUMECHAS IPOBOIUMOCTH MOIYIPOBOAHUKOB. DJIEKTPOHHO-
IbIpounblid epexon. IomynpoBoguukoBeiil nuoA. Tpanzuctop. [Ipumenenue
MOJTYPOBOJHUKOBBIX TPHOOPOB.
IIpakTnyeckas padora Ne 7 penieHue 3a1a4 1o TeMe «JIeKTPHYECKHUI TOK B 2
Pa3/IMYHBIX Cpeaax»
JlaGopaTopHasi pabora Ne 7 cuaTie BAX moJiynpoBogHMKOBOr0 AM01a 2
CamocTtosiTeqibHasi padoTa
Tema 3. 4 OTKpBITHE MAarHUTHOTO 1OJIA. [oCTOSIHHBIE MAarHUTH U MAarHUTHOE TTOJIE 1

MarsnuTHoe moJie

3emun. MarautHas HHAYKIU. BUXpeBoi XxapakTep MarHUTHOTO TOJISI.
MarnuTHas nocTosiHHas. MaruutHas NpoHULIAEMOCTh cpenbl. HanpsxeHHOCTh
MarHuTHOTO 1oJs. CBSA3b MHAYKIINH U HAMIPSKEHHOCTH MarHUTHOTO TIOJIS.
I'paduaeckoe n300paskeHre MarHUTHBIX TOJIEH. MarHUTHBIE TTOJIS
MIPSIMOJIMHEMHOT'O MIPOBOJJHUKA C TOKOM, KPYTOBOI'O TOKa U COJICHOUIA.

BzaumoaeiictBue TokoB. JleiicTBHE MArHUTHOTO TI0JISI HA IPOBOJIHUK C
TOKOM. 3aK0H Amriepa. MarHATHEIN OTOK. PaboTa 1o mepeMenicHuo
MIPOBOJIHKKA C TOKOM B MarHUTHOM IIOJIE.

JelicTBre MarHUTHOTO MOJISL HAa ABHXKYIUKca 3apan. Cuna Jlopenua.
JBrxenue 3apsHKEHHOW YaCTHUITHI B MATHUTHBIX M DJIEKTPHICCKUX TTOTISIX.

Marnaurocdepa 3eMin U ee B3aUMOCHCTBHE C COJTHEYHBIM BETPOM.
PanmanmonHsIe mmosica 3eMiTH.

MaruuTHsle cBOIiCcTBa BeniecTBa. KprBasi HamarHuuuBaHug. MarHuTHas

HN3mepenne MHAYKIUA MarHuTHOTO
noJisi. Beruucnenue cui, A€UCTBYIOLIUX
Ha MMPOBOJHUK C TOKOM B MarHUTHOM
moJie.

Bpruucnenue cui, 1€MCTBYIOIINX Ha
3JIEKTPUYECKU M 3apsi, ABUKYIIIUINCS B
MAarHHUTHOM IIOJIE.

OO0OBsICHEHUE POITU MATHUTHOTO MOJIS
3eMITu B >KU3HU PaCTCHUH, )KUBOTHBIX,
YeJIOBEKa.

IIpuBenenrne npuMepoB
MPaAKTHYESCKOTO MPUMEHEHUS
W3y4YEeHHBIX SIBJICHUH, 3aKOHOB,
OpuboOpoOB, yCTPONUCTB.

IlpoBenenne CpaBHUTENBHOTO aHajIU3a
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3aIuch HHPOPMAIHIH. CBOWCTB
IIpakTnueckasi padora Ne§ penieHue pacueTHbIX 32124 HA pacyeT CHJI 3
JefiCTBYIOIIIMX HA MPOBOJAHUK C TOKOM B MATHMTHOM I10J1€
CamocTosiTesibHas padoTa
Tema 3.5 SBneHune snekTpoMarHuTHOW MHAYKIUHU. OnblT Papazes. 3aKoH Hccnenosanue iBiIeHHH 2JIEKTPOMAar HHTHOK 1
DJIEKTPOMATHUTH | 3JEKTPOMArHUTHOM HHAYKIMH. Onpe/eseHre HanpaBIeHUs] HHAYKIIMOHHOTO TOKa | MHAYKIH, CAMOHILYKILHH.
H _T[e a HO e 06 31e oMa Ou €0 Brrancnenue OHCPIuvd MarHuTHOI'O ITOJIs.
asi MHAYKUMS B nnpoBoHUKE. IIpaBuio Jlenna. HATH NIEKTPOMArHUTHOH TeOpHH OBbsICHEHME MPUHIIANA ACHCTBHS
Makcgemna. BuxpeBoe anexTpudeckoe mosie. OTHOCUTETBHBIN XapakTep >1€KTPOABUIraTes.
AIEKTPUUECKUX U MAarHUTHBIX 1oJiei. Buxpeprbie Toku. Pojb MarHUTHEBIX NONEH B | OGBsICHEHNE NPpHUHIUIA ICHCTBHsI TeHepaTopa
SIBIEHUSIX, Tpoucxoaamux Ha ConHue. CollHeYHasi akTUBHOCTb. SICKTPUICCKOTOTOKA 1 o
Camounaykuus. UnayktuBHOCTh. DJ]C caMOMHAYKIUU. DHEPrus S TCKTPOMSMEPHUTEIIPHBIX [IPHDOPOB.
Hy 1 Hy ﬂ H'Hy a p OObBsICHEHHE DpUuHOUIIa ACUCTBUS MacCC-
MarHMTHOT'O IOJIA. cnekTporpada, yCkopuTesel 3apsKeHHBIX
IIpakTuyeckasi padora Ne 9 peuienue 3a1a4 Ha NPUMeHEHUE 3aKOHA YacTHLL. 3
3JIEKTPOMArHUTHOM MHAYKIMHU M npaBuwio Jlenuna IMpuBeneHne NPUMEPOB IIPAKTUYECKOTO
o~ IIPUMEHECHHUS U3YUYEHHEBIX SIBJICHUM, 3aKOHOB
JIaGoparopuasi pa6ora Ne 8 U3yuenue sipJIeHHsl 3J1eKTPOMATHUTHOM p v ’ ’ 2
OpHOOPOB, yCTPOKCTB.
WHAYKIUH ITpoBencHHE CPABHUTENBHOTO aHATM3a CBONUCTE
CamocTtosiTeqibHasi paboTa
Pa3znen 4 Mexannuyeckue M 3JIeKTPOMarHUTHbIE K0JIeOAHUSI U BOJIHBI 1
Tema 4.1. KonebarensHoe nBmkenne. ['apMoHHUecKre KOJIeOaHUS U UX XapPAKTEPUCTHKH. HccneoBanie 3aBHCHMOCTH TIEPHOIA 1
Mexanudeckue YpaBHEHUE TapMOHUYECKOro KosieOanus. [IpeBpaiieHue sHepruu npu KOJIe0aHUHi MaTeMaTHYeCKOro MasiTHUKA OT ero
KoJIeOaHus U K0J1€0aTEIIbHOM [IBUKEHH. JUTMHBI, MACCHI M aMIUITY Bl KoNeGaHuH.
o~ I/ICCJ'IGZLOBaHI/Ie 3aBUCUMOCTHU N€pruoaa
BOJIHBI CBo0OOIHBIE, 3aTYXAMOIINE U BRIHYXICHHBIE KoieOaHus. MeXaHn4ecKHit KONeGaNHH Tpy3a Ha MPYIKUHE OT ero MACCHI 1
PE30HAHC, €ro y4eT B TCXHUKC. JKECTKOCTH TIPY>KUHBL. BBIUHCIIEHNE TIepuoaa
PacmpocTpanenue kosiebanuii B ynpyroii cpene. BomHbI, HX XapaKTepUCTHKH. KOJIeGaHHUIi MATEMaTHICCKOTO MasiTHUKA 10
YpaBHEHHE TIIOCKOM BOJIHBL: €€ XapaKTepUCTHKH U rpaduk. MaTepdepenus u HU3BECTHOMY 3HAUCHUIO €TO gﬂHHBL
Brruucnenue nepuojga kojedaHuii rpysa Ha
ndpakuusi BOJH.
ﬁ q)p 1 3 MPY>XXKHUHE 110 U3BECTHBIM 3HAUCHUAM €TI0 MaCChl
pUpoJia 3ByKa. 3BYKOBBIE BOJHBL. YJIBTPa3BYK U €r0 IPUMEHEHHUE B TEXHUKE. M 5KECTKOCTH TPy KHHBL
l'[palcrnqeacoe 3aHATHEC BripaboTka HaBBIKOB BOCIIpUHHMATh,
JlabopaTopHas padora Ne9 U3ydeHne 3aBHCHUMOCTH NePHOIA KOJIeOAHUIH aHaJIU3UPOBATD, nepepabaTpIBaTh u 3
HUTSIHOT0 MASITHUKA OT JUTHHBI HUTH OpeaAbABIATH I/IH(l)OpMaHI/IIO B COOTBECTCTBHH C
IIOCTAaBJICHHBIMH 3aJadaMH.
CaMOCTOHTe‘HBHaﬂ paﬁoTa HpI/IBe,ZIeHI/Ie IprUMEPOB aBTOKOJIE0aTEIbHBIX
MexaHWu4Yeckux cuctem. [IpoBenenue
Kjaccu(UKalMu KoJeOaHMi
Tema 4. 2 IIepeMeHHBII TOK U €ro MOJIyYCHHUE.

IlepemeHHbIi TOK

[lonsiTie 00 ycTpoWCTBE HHIAYKIIMOHHOTO reHepaTtopa. JeiicTByromue
3HaueHus Toka, Hanpspkerus u DJ[C.

HaGurogeHre OCIMILUIOrpaMM FapMOHHYECKHX
KOJeOaHU CUIBI TOKA B IIEMNU.
H3MepeHne 3JIeKTPOEeMKOCTH KOHIEHCATOPA.

15




AKTHUBHas Harpy3Ka, MHIYKTUBHOCTh U €MKOCTh B I MIEPEMEHHOTO TOKA.

OnexkTprudeckuii pe3oHanc. BekropHble muarpammel. [locmenoBaTensHoe
COeIMHEeHHEe TPOBOIHMUKOB BCeX BUAOB. 3akoH OMa [T yJacTKa IeTH
MIEPEMEHHOr0 TOKa. MOIHOCTh NEPEMEHHOI0 TOKA.

H3mepeHne HHIYKTUBHOCTD KaTyIIIKH.
HccnenoBaHue sIBICHUS 3JIEKTPUIECKOTO
pe30HaHCa B IIOCJIEOBATEIBHON LEN.
IIpoBenenne aHagoruu MeXay QU3NIECKUMU

BEJIMYUHAMU, XapaKTEePU3YIOIUMU
[IpeoOpazoBanue nepeMeHHOro Toka. TpancdopmaTop. MEXaHUYECKYI0 M DJIEKTPOMArHUTHYIO
IIpakTuyeckas padora Ne 10 mpocTteiimue pacyersl TpancopmaTopa Kone6aTe/IbHbICCHCTEMEL. 2
JI 6 6 .Nb 10 I/I PacueT 3HaueHU CUIIBI TOKA HaIpsi>KCHU L 2
a0oparopHast padora Ne HAYKTHBHOE U €eMKOCTHOE COIPOTHUBJICHUE B Ha 5IICMEHTAX [ETH MePEMEHHOTO TOKA.
LIEIMU MEPEMEHHOT0 TOKA Uccnenosanue NpuHIMUIA I€HCTBHS
CaMocTosTeabHas pa60Ta TpanchopMmaTopa. MccienqoBanue mMpuHIHIIA
JEUCTBUA TeHEepaTopa NEPEMEHHOTO TOKaA.
Hcnonp3oBaHue I/IHTepHeTa JJIA ITIOUCKa
nH(}pOpPMaIINK O COBPEMEHHEBIX criocobax
nepesadyu ISKTPOIHEPruu
Tema 4.3 Koneb6arenbupiii KOHTYp. CBOOOTHBIC 37IEKTPOMArHUTHBIC KoJicOaHus B KOHType. | OcyuecTsienue pazuonepenayn u 1
Anexrpomaruuth | [IpeBpalieHus sHeprun B KojedaTenbHOM KoHType. CoOCTBeHHAs 4acToTa palnonpuema. Vcenenosanue CBOMCTB
6 6 o 3 6 T DJICKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
ble KOJIe0aHus u koneOaHHH B KOHType. 3aTyXalollie SIIeKTpOMarHATHbIe Kkonebanus. Tokn MOGHITBHOTO Teste- (hoHa.
BOJIHBI BBICOKOH 4aCTOTHI U UX MIPUMEHEHHE. Pa3BHTHE IICHHOCTHOTO OTHOIICHIS K
B3anMoCBA3b 3JIEKTPUYECKOTO U MATHUTHOTO MOJIEH. DIEKTPOMAarHUTHOE HM3ydaeMbIM Ha yPOKaX GU3HKH 0OBEKTAM U
TIOJIE ¥ €TO PACIPOCTPAHEHUE B BHJIE SJIEKTPOMArHUTHBIX BOJH (110 MakcBemty). OOCgaHBaeMHM BHIAM NCATCIBHOCTH.
~ o 'BbACHCHHUC ITPHUHITUITNAJIBHOI'O pa3JIMuYMnsA
OTKpHBITHIN KOIeOaTeTbHBIM KOHTYP KaK UCTOYHUK JICKTPOMATHUTHBIX BOJIH. PHHIL p
. MPUPObI yHIPYTHUX U DJIEKTPOMArHUTHBIX
DJNIEKTPOMAarHUTHBIE BOJIHBI U UX CBOMCTBA. DHEPTHUsl SIIEKTPOMArHUTHOIO MOJIA BOIH. VI3JI0/KEHHE CYTH SKOTOTHIECKHX
(BOJTHET). po6IIeM, CBA3aHHBIX C IIEKTPOMATHUTHBIMU
du3nyecKre OCHOBBI PAIUOCBS3H. [[pUHITUTIBI paTHOIOKAIINN U TEIICBUICHUS. KOJICOGaHNSIMH X BOJTHAMH.
KOCMUYECKHE PaIHOH3ITyICHIS OOBsICHEHHE POJIU JIEKTPOMArHUTHBIX BOJIH B
- COBPEMECHHBIX UCCJICOAOBaAHUAX Bcenennoi
IIpakTuyeckas padora Ne 11 pemrenue 3aga4 no treMe «JIeKTPOMATHUTHBIE 3
KOJIeOAHUSI M BOJHBI»
CamocTtosiTeqibHasi padoTa
Paznen 5 Ontuka 1
Tema 5.1. Pa3Butne npencrasnenuii o npupoze ceera. CkopocTs cBeTa. [IpuHImm [IprMEHeHHE Ha IPAKTHKE 3aKOHOB
FeOMeTpI/I'{eCKaﬂ Ioiirenca. 3akon OTpaXCHHUA U NPCIIOMIICHUA CBCTA. DU3NYECKUN CMBICIT OTpaXXCHU U IPEJIOMIICHUSI CBETA IIPHU
ONTHKA nokazaresns npenomienwus. [lomHoe otpaxkenue cera. [locTpoenne n3obpakeHnii | PELICHUH 3aaa4.
MPEeIMETOB B JIMH3aX U 3epKajiiaX. | a3 u onTuueckue npudopsl. Omnpezienienne CEKTPaabHBIX IPaHHULL
= YYBCTBUTCJIBbHOCTH YEJIOBCYCCKOTO IJiasa. 2
IlpakTnyeckas padora Nel2 Ilomy4yenne u3o0paskeHusi NPEIMETOB B TOHKOH | vy oo CTPOHTH H30GPAXKEHUS IPEIMETOB,
JIUH3e JnaBaeMble IMH3aMHU. PacdeT paccTosiHUA OT
CaMmocTosiTeILHAA paﬁoTa JIMH3BI 10 I/1306pa)KCHI/IH npeaMera.
Pacuet onTuueckoii cuibl TUH3BL. M3MepeHue
$OKYCHOTO paCCTOSTHUS JIMH3HI.
Tema 5. 2 BosnHoBele cBolicTBa cBeTa. KOrepeHTHOCTh 1 MOHOXPOMATHUYHOCTS. . Habmro1eHie spIeHus HHTeDhene NN 1
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BosHoBas onTHKA

NuTepdepennus cera, ee MPOSBICHUE B IPUPOC U IPUMCHCHHE B TEXHUKE.
Hudpakums cera. Judpakuns Ha eI B apajUIeTbHBIX Tydax U
mudpakIHOHHOM pereTke. J{ndpakmoHHbIH CIEKTp.

®DoTOMETPUYCCKHE BEIMYUHBI U CTUHUIIBI. 3BE3THBIC BEIUYHHEI.

[Nonstue o monspusaruu. [lonspouapl, HX TPUMEHEHNE B HAYKE U TEXHUKE.

Hucnepcus ceeta. Paznoxenue 6emoro cBeTa mpu3Moi. I{sera Tem. Bumbt
cnekTpoB. CrieKTpaabHbBIN aHAH3.
PaznuyHbIe BUABI AIEKTPOMArHUTHBIX M3ITy4eHHUH (paJMOBOJIHBI, HH(MPAKPACHOE,
BHIUMOE, YIBTPa(HOIETOBOC U PEHTTEHOBCKOE H3IYUCHHUS) U WX MPAKTHIECKOE
MIpUMEHEHHE.

IIpakTnyeckas padora Nel3 I'pagynpoBKa ceKTPOCKOIIA U oNpe/iesieHne
JJIMHBI BOJTHBI CIEKTPAJIbHBIX JUHHUIA

IIpakTuyeckas padGora Nel4 H3ydenue nnrepdepeHunn u gudpakuum
cBeTa

CamocrosiTeibHas padoTa

3JI€KTPOMarHUTHBIX BOTH. Habmonenue
sIBIICHUS T PaKILIMU SJIEKTPOMArHUTHBIX
BOJTH.

HaoGmronenye ssBiIeHUs IOISIpU3aIINa
3JI€KTPOMarHUTHEIX BOJH. V3MepeHue ITHHbBL
CBETOBOM BOJIHBI IO pPe3yJIbTaTaM HaOJIIOICHHU ST
siBIIeHUsI uHTepdepeHu. Habmonenue
sBIeHUs Audpaknuu cBeta. Habmonenue
SIBJICHUSI TTOJISIPU3AIIMU U IUCTIEPCHUH CBETA.
TTouck pa3znuuuii 1 CXOACTBA MEKIY

AU PAKITMOHHBIM U JTUCIIEPCHOHHBIM
CIIEKTPaMH.

IIpuBeneHne NpUMEpOB NOSIBJICHUS B IPUPOIL
M UCTIOIIb30BaHUA B TEXHUKE SIBIICHUH
uHTepPepeHIn, TupaKIun, TOISPU3AITIN
u aucrnepcumrceeTa. [lepeuncienne MeTonos
MO3HAHUSA, KOTOPBIC UCTIOJIB30BaHbI IPHU
H3yYEeHUH YKa3aHHBIX SIBJICHUH

Pa3gen 6 OcHOBBI clleIHATBHON TEOPHH OTHOCUTEIBHOCTH

Tema 6.1 OcHOBEI
CTO

WuBapuaHTHOCTh MOyl CKOPOCTH cBeTa B BakyyMe. [locTynarsl OifHinTeiHa.
IIpocTpaHCTBO M BpeMsl B CIIEUAIBHON TEOPUH OTHOCUTENBHOCTH. CBS3b MAacChl
1 SHEPrHH CBOOOAHOH YacTUIbl. DHEPrHsl MOKOSI.

IlpakTnyeckas padora Nel5 pemenne 3aga4 no teme «ocHoBbl CTO»

CamocrosiTe1bHas padoTa

Paznen 7 DiaeMeHTHI

KBAHTOBOH (pM3MKH

Tema 7.1
KBanToBasn
ONTHKA

TennoBoe uzinyuenue. AOCoaroTHO yepHoe Teio. 3akoH Kupxroga. 3akoHs
Credana-bonbsumana u Buna. ”Ynerpaduonerosas katactpoda”. Pactipenenenue
SHEPTUH B crieKTpe n3nydeHus. CrieKTpaibHbIe KIacChl 3BE3/I.
l'unotesa [Inanka o kBantax. ®oroaddekr. YpaBHeHue DUHIITEHHA 115
dhotoaddekra. Bayrpennuit poroaddekr, ero ocooennoctu. [Ipumenenue
dotorddexra B Texuuke. Doron. [Moustue 06 3dpdexre Komnrona.
KoprmryckynsapHo-BomHOBOM myanu3m. JlaBmenue cBera. OmbIThI
I1.H.JIeGeneBa. Xumuueckoe neiicTBUE CBETA, €ro MpuMeHeHue B ororpaduu u
HEKOTOPBIX TeXHOJOrH4YecKux mnponeccax. [lonstue o poTocunrese.

IIpakTnueckoe 3ansitue Nel6 peumleHue 3aga4 Ha NPUMEHEHHE 3aKOHOB
KBAHTOBOM (PU3UKHU

JlabopaTopHas pabora

CamocrosiTeqbHast padoTa

Ha6mnronenue ¢otosnekTpudeckoro sddexra.
OO0psacuenne 3akoHOB CToJiIeTOBAa Ha OCHOBE
KBaHTOBBIX IPEJCTaBICHUMN.

Pacuer MmakcuManbHOW KWHETUYECKOW YHEPTrUU
3JIEKTPOHOB IPU (HPOTOIICKTPUUECKOM

addekre.

Omnpenenenne paOOTHl BBIXOJA DSJIEKTPOHA IO
rpaduky 3aBUCUMOCTH MaKCUMaJlbHOMU
KHHETUYECKON dHepruu (OTOIIESKTPOHOB OT
9acTo- ThI cBeTa. M3MmepeHnue paboOThl BBIXOHa

3JIEKTPOHA.
Ilepeuncnenue npuoopoB YCTaHOBKH, B
KOTOPBIX TIpUMEHsIETC 0e3- HHEPIHUOHHOCTH
poroapdexra.

OO0BsicCHEHNE KOPITYCKYJIIPHO-BOJIHOBOTO
nyanu3Ma cBOUCTB (poToHOB. OOBsICHEHNE POJIN
KBAaHTOBOM ONTHUKH B PAa3BUTUH COBPEMEHHOM

17




¢$uzukn

Tema 7. 2.
du3zuka atomMa u
aTOMHOIO siipa

Pa3ButHe B3rIs110B Ha CTPOEHHE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
creKTpax Bogopoaa .S nepuas monens atoma. Onbitel Pezepdopaa. Moaensb
aToMa Bozopoaa o bopy. ['umoresa ne bpoiinsa. CootHomeHue
HeomnpeneneHHocTH [ ei3enOepra. KBanToBBIC TeHEpPaTOPH. MOIETh CTPOCHIS
aTOMHOTO sinpa. SAnepusie cuibl. JledekT Macchl 1 SHEPTHSA CBSI3U sIApA.

Buer KocMUYeCKOTO U3ITy4YeHNs. DIeMEHTapHbBIE YaCTHUIIHL.
@yH1TaMEHTaJIbHbIC B3aUMOICUCTBUS.

I[CHGHI/IG TAKEIJIBIX aTOMHBIX ACP, HETIHAA pCaKIUA ACTICHUA. anaBJU{eMa;I
LieNIHas peakuus. S nepHble peakTophl. SnepHas 3HEepreTuKa.

[IpakTuyeckas padora Ne 17 pemenue 3a1a4 no reme Gu3uKa aroMa u
aTOMHOIO SI/APA.

CamocrosiTeibHas padoTa

Habmnronenne TUHEHYaThIX CIIEKTPOB.

PacdeT 4acTOTHI M JJIMHBI BOJHEI
HCITyCKaeMOT'0 CBETa IIPH IepeXoie aToMa
BOZOPOJA U3 OJHOIO CTAallTHOHAPHOTO
COCTOSIHHSI B ApyTO€.

OOBsicHEHHE TPOUCXOKICHUS TUHEHIaTOro
CHIEKTpa aToMa BOJAOPO/ia U pa3InyIus
JIMHEWYaTBIX CHEKTPOB PA3IUYHBIX Ta30B.
HccnenoBanue nMHENYaTOr0 CHEKTpa.
HccnenoBanue npuHIuna padboTel
JIIOMHUHECIISHTHOH naMnbl. HaOmroneHrne u
OOBsICHEHHE IPUHIINIIA AeHCTBUsI JIa3epa.
IIpuBeneHMEe IPUMEPOBHUCIIOIHL30BAHUS
J1a3epaBCOBPEMEHHON HayKe U TEXHHUKE.
HUcnonp3oBanue MHTEpHETA U1 TTOMCKA
nH(}pOpPMAIINHU O MEPCIEKTUBAX TPUMEHEHHUS
nazepa HabGmroneHne TpekoB anbga-dgacTuil B
kamepe Bunbcona. PerucrpupoBanue simepHBIX
HU3JIy4eHUH ¢ MOMOILIbIO cueTuuKa I eifrepa.
Pacuer sHepruu cBsI3M aTOMHBIX sIJIep.
OmnpeneneHue 3apsiia © MacCOBOTO YHCIa
aTOMHOTO SIIpa, BO3HUKAIOIIETO B pe3yJIbTaTe
pPagvoaKTUBHOTO pacraia.

Breraucnenne sHEprun, 0CBOOOXKIAFOMISHCS
IIPU PaTHOAKTHBHOM pacrame.

OmpeneneHne NpOAyKTOB SIIEPHON pPeaKINH.
Brruucnenne sHeprum, 0cBoOOOK JaroIecst
P sIIEPHBIX peakiusx. [lonnmanme
HPEeNMYIIECTB 1 HEIOCTATKOB UCITOJI30BAHUS
ATOMHOI YHEPTUH U HOHU3UPYIOIINX
U3Ty9eHUH B IPOMBIIIIIEHHOCTH, MEIUIIHE.
M3noxeHne CyTH 9KOJIOTHYIECKUX ITPOOIIeM,
CBSI3aHHBIX C OMOJIOTHUECKUM AeHCTBHEM
PagyoaKTUBHBIX H3ITyYCHHH.

IIpoBeneHue Ki1accuGUKAIINH DJIEMESHTAPHBIX
YaCTHIL 10 UX PU3NIECKUM XapaKTSPHUCTHKAM
(macce, 3apsny, BDEMEHH )KU3HHU, COUHY U T.
).

IToHumaHue HeHHOCTEH HAYUYHOTO
ITO3HAHUSI MHUpa He BOOOIIIE JJIsT 4YeJIoBeYecTBa
B I[E€JIOM, a JUISI KXKJOTO 00yJarOIIerocs
JIMYHO, IEHHOCTEH OBJIAICHUST METOIOM
Hay4YHOI'O TO3HAaHUA IJI1 JOCTHIXKEHUS YCIIEXa B
J1F000M BH/JI€ TPAKTHYECKOHN IesITeIbHOCTU
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Pa3znen 8 IBoaronus BeeaenHoi

Tema 8. 1. Tepmosiiepubie peakuuu. 3Be31bl M UCTOYHUKM UX dHEPruu. COBPEMEHHBIE | HaGmoneuue 3a 3Be3namu, JIyHOI 1 4
CTpoeHne u npEaACTaBICHUA O IIPOHUCXOXKIACHUHN W OBOJJIOLIUH COJ‘IHI_Ia U 3BC3I. Temuas mIaHeTaMu B Tejieckor. HabGaromenue
pa3BHTHe MaTepI/Iﬂ U TeMHas aHeprI/I;{‘ COJIHCYHBIX ITATCH C ITIOMOIINBIO TCJIICCKOIIA U
Bceniennoii lanaktuka. IIpocTpaHcTBeHHble — MacmTaObl — Habmogaemoili  Beenennoit, | SOMHCHHO™ TO SKpata.
Hcnons3oBanue MHTEepHETA IS IOKMCKA
[IpuMeHUMOCTh 3aKOHOB (U3WKH I OOBSICHEHHS MPHPOIALI KOCMHUYECKHUX M30GpaNEHHI KOCMHUYECKHX OGBEKTOB I
00BEKTOB. nHbOpMau 00 UX OCOOCHHOCTSX
OO6cykAeHHEe BO3MOYKHBIX CIICHAPHUEB
sBoJronnu BeenenHoil. Mcnons3oBanue
HuTepHeTa TSI TIOMCKAa COBPEMEHHOM
nHpopMannu o pasButun BeeneHHOM.
Ouenka HHGOPMALINU C TO3UIIUHN €€ CBOWCTB!:
JIOCTOBEPHOCTH, 00bEKTUBHOCTH, MOJIHOTEHI,
AKTYyaJIbHOCTH U T. .
Tema 8. 2. DBOJIIONMS U SHEPTUA TopeHusi. TepMosAepHbIi CHHTE3. BLIUHCIIEHHE SHEPTHH, OCBOGOKIAOMIEHCs 4 1
TepMOHIleprIﬁ O6pa30BaHI/Ie MJIaHeTHBIX cucTeM. CoJIHeYHasl CHCTEMa. IIPU TEPMOSIACPHBIX PCAKIIUSIX.
CHHTE3. DopmynHpoBKa IPOOIIEeM TEPMOSIASPHOI
JBOIIONHST 3BE3 . sHepreTuku. OOBsICHEHNUE BIUSHUS COTHEYHON
aKTUBHOCTU Ha 3eMIIIO.
IToHMMAaHKE POJTH KOCMHUYECKHUX
HUCCIICIOBAaHHU I, X HAYYHOT'O
9KOHOMHUYECKOTO 3HAYCHHS.
OO0OcyXIeHre COBPEMEHHBIX TUIIOTE3 O
npoucxoxaeHuu COTHEYHON CUCTEMBI
KoHcynpTanmm nmo AuCuminHe 6
KoHcynbTanuu mo BEIMOTHEHUIO WHINBUYaTbHBIX TPOEKTOB 6
Ilpomesicymounas ammecmayusi 8 hopme IK3ameHa 6
Hroro 185

JI1s XapaKTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepuala UCIOIb3YIOTCS CIEAYIOIINE 0003HAYCHUS:
1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE JIEITEILHOCTH 10 00pas3Ily, HHCTPYKIH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIHN (IUTAHUPOBAHHE U CAMOCTOSITETILHOE BBHIIIOJIHEHUE JAEATEIbHOCTH, pellleHHe MPOOJIEMHBIX 3aj1a4)
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2.3. llpopuabHas cocTaBiasiiomas 0011e00pa30BATEIbLHON IMCHUNIMHBI
«Duzuka»:
peanu3yeTcs 3a CYET yBeTUYeHUS TITyOUHbl (POPMHUPOBAHUS CUCTEMbI yU4E€OHBIX

3aJaHUM, TaKuX AUAAKTHYECKUX E€IWHHI] TEeM MporpamMmbl Kak: «IlocTOsSHHBIN
AIEKTPUUECKUI TOK», «llepeMeHHBI 3JIEKTPUUYECKHI TOK», «DJIEKTPOMAarHUTHBIE
KOJICOAHHSI U BOJIHBI», «DIJIEKTPUUECKUI TOK B Pa3IUYHBIX CpPEelax», BXOMSIIUX B
npodunabHOEe  coaepikaHue. ITo oOecneunBaeT 3(G(GEKTUBHOE OCYIIECTBICHUE
BBIOpDAHHBIX I1IEJIEBBIX YCTAHOBOK, OOOTramieHUue pas3idyHbiX ¢GopM  yuyeOHOM
JNEATEIBHOCTH 32  CYET  COIJIACOBAaHUS C  BEAYIIUMHU  JIESITENbHOCTHBIMU
XapaKTepUCTHKaMH BBIOPAHHOM CTIeNaIbHOCTH.

[IpodunpHas cocTaBidoOmas oOTpaxaercs B TpPeOOBaHUAX K IOJITOTOBKE
0o0y4arommxcs B 4acTH:

— o0mieil cucteMbl 3HAHWN: COAEpPKATEIbHbIE IMPUMEPHI HCIIOIb30BAHUS
($u3MKO-MaTEMaTUUECKUX UJIEH U METOA0B B PO(HECCHOHAIBHOM e TENbHOCTH;

— YMEHHMI: pas3iuyue B YPOBHE TpEeOOBAHUI K CJIOKHOCTU MPUMEHSIEMBIX
QJITOPUTMOB;

—  TNPAKTUYECKOTO0 HCIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUM U yMEHMIA:
WHIUBUIYAIBHOTO y4e€OHOTO OIbITa B IOCTPOCHUHM (PUIMYECKUX MOJIENEH,
BBITMIOJTHEHUH HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT.

[Ipodpunuzanus ocymiecTBIsIETCS 3a CUET MCMIOJIB30BAHMS MEKIPEAMETHBIX
cBsi3el ¢ aucturuimHamMu «Marematukay, « Xumus», «ubopmaTikay, ycuieHueM u
paciiupeHHeM NPUKIAIHOIO XapakTepa U3y4eHUs (U3MKH, TPEUMYIIECTBEHHOM
OpHUEHTalME Ha €CTECTBEHHOHAYYHBIM CTWIb II03HABATEIIbHOW JAESATEIBHOCTH C
y4€TOM TEXHUYECKOTo Mpo¢ s BBIOPAHHOH ClIeUaIbHOCTH.

[IpodunbHas HampaBIEHHOCTb OCYUIECTBISETCA TaKXKe€ NYTEM YBEIUUYCHUS
JOJIA  CaMOCTOSITENIbHOM PabOThl OOYy4aroIUXCs, PA3IUYHBIX (OPM TBOPUECKOM
paboTh! (MOATOTOBKU U 3aIlIUTHI pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaKHOCTH U

3HAYMMOCTh TEXHUYECKOT0 MpOodUIIsi CeIuaaibHOCTEH.
Copepxanue npopmiibHOM COCTABJISIONIEH
[IpodunbHas HaPaBIEHHOCTb OCYIIECTBISACTCS TAKXKE MYTEM YBEJIMUCHUS JOJIU

CaMOCTOATENbHON paboThl 00yYaroUIUXCsl, pa3InYHbIX (HOPM TBOPUYECKOH pabOTHI
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(MOATOTOBKH U 3alIUTHI peepaToB, MPOECKTOB), PACKPHIBAIOIINX BaXKHOCTh U
3HaYUMOCTh TEXHUYECKOTO MPOPHIISA CIICIUATBHOCTEH.

[lepeuens npodeccuoHaIbHO HAPaBIEHHBIX pa0dOT, BKIIOYCHHBIX B 00111ee

KOJINYECTBO ayAUTOPHBIX 4YaCOB Tabmuma 1
Tema aAucHMIIMHBI. CnenmnajbHOCTh ®opma padoThI ®opma
OTYETHOCTH
Pemenune npodunbHBIX 33124, Beinonnenue
TBOPYECKHUE 3aJ]aHUs HA 3a/laHui
[IPUMEHEHHE 3aKOHOB MEXAHUKHU | TEKYIIEro
Mexanuka B npodeccroHabHON KOHTPOJIA,
JeSITeNbHOCTH BBIIIOJIHEHHE
JIOMAIITHUX
3aJaHUN
JlaboparopHas pabota Otuer no
«OrnpesnenenHue NOBEPXHOCTHOIO | BBIIOJIHEHUIO
HATSKCHUSD) 1abopaTopHOii
MonekynsipHas (pu3mka.
JlabopaTtopHas pabota paboTsl
«OTHOCUTENbHAs BIAXKHOCTh
BO3/yXa»
AynuTopHas caMoCTosiTeNIbHas | AyAMTOpHAs
OcHOBBI pabora ¢ pa3gaTOYHbIM pabora ¢
TEPMOJIMHAMUKHI MmarepuaioM «TemnoBoe pa31aToyHbIM
paciivpeHre TBEPAbIX TE» MaTepuaioM
JlaboparopHas pabota Otuer no
«M3yueHne nocie10BaTeIbHOIO | BBIIIOJIHEHUIO
U MapajuIeIbHOI0 COSANHEHMS 1abopaTopHOit
3aKOHBI IOCTOSIHHOTO IPOBOJAHUKOBY, «OnpenenaeHue | padoThl
TOKa. OJ1C u BHyTpEeHHEr0
COTIPOTHUBIIEHUS IIPOBOJIHUKAY,
«Ornpenenenue yaeapHOro
COTNIPOTHBIICHUS] IPOBOJIHUKA
JlaGoparopHas paboTa Otuer no
DNEeKTPUYECKUN TOK B «3yuenune paboThl BBIIIOJIHEHUIO
pa3IMYHBIX Cpelax. HOJIYTIPOBOJHUKOBBIX 1abopaTopHOii
pruOOpPOB» paboThI
JlaGoparopHas paboTa Otuer no
MarnutHoe noie.
N3yuenue sineHus BBITNIOJTHEHUIO
OneKTpOMarHuTHas . .
e — JIEKTPOMArHUTHON MHIYKIIUU 1abopaTopHOii
paboThl
Pemenune npodunabHbIX 3a1a4. Brimonuenue
3aJaHuN
OJeKTpOMarHUTHBIE TEKYIIEro
Kosie0aHusl U BOJIHBI KOHTPOJIA,
BBITIOJIHEHHE
JIOMAaITHUX
3aJaHuN
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOM JUCIUTLINHBI
3.1. TpeGoBaHMsA K MUHMMAJIBbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzamus yueOHOM NUCHUIUIMHBI TpeOyeT HaMn4usl y4eOHOro kabuHera (U3MKH.

O6opynoBanne yueOHOTO KaOUHETA:
— I0CaJIOYHBIC MECTA CTY/ICHTOB,

— pabouee MEeCTO MPEIo1aBaTes;
— paboyas m0cKa;

— HarjsigHele nmocoOusi (y4eOHUKH, OINMOPHBIE KOHCIEKTHI-IJIAKAThI, CTEHbI,
KapTOYKH, pa3IaTOYHbIA MaTepua, KOMIUIEKTHI 1a00paTOPHBIX padoT).

TexHuyeckue cpeacTBa 00yueHuUs:

— TIK,

— BUJICOMIPOEKTOP,

— IPOEKIIMOHHBINA SKPaH.
3.2. UudopmaunonHoe odecnevyeHne o0yueHust
Ilepeyenr  pexkoMeHayeMbIX  Y4eOHbIX  u3aaHuid, WMHTepHeT-pecypcos,
JAOIOJIHUTEJIbHOU JIUTEPATYPbI
OcHOBHBIE HCTOYHUKU:
Jna cmyoenmoe

Jmutpuesa B.®. @usuka 1uist mpoeccHii U CrienuanbHOCTEH TEXHUYECKOTO Mpoduis: ydeOHNK
JUIsL CTYAEHTOB ITPO(eCCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3alMii, OCBaUBAIOIIUX MTPO(ECcCHU U
crnenuansHocta CI1O. — M., 2017

JmutpueBa B.®. Ousnka i npodeccuii U crienuanbHOCTe TeXxHnYeckoro npoduis. COopHUK
3a7au: y4el. mocobue AJis CTyIeHTOB IPpOoeCcCHOHATBHBIX 00pa30BaTENIbHBIX OpraHU3alui,
ocBamBaromux npodeccuu u crenuanpaoctu CI10. — M., 2017

Jmutpuesa B.®. ®usuka nis npodeccuil ¥ crenualbHOCTeN TEXHUUECKOT0 IpOoduIs.
KonTtponbHble MaTepuaisl: yued. mocodue It CTyJJeHTOB Mpo(ecCHOHANBHBIX 00pa30BaTeNbHBIX
opraHu3zaluii, oceanBaromux npodeccun u crenuansuoctu CIIO. — M., 2016

Jmutpuesa B.®. ®usuka 15 npodeccuii ¥ crenualbHOCTeN TEXHUUECKOTo IpouIs.
JlaGopaTOpHBIi MPAKTUKYM: y4el. mocobue A CTyI€HTOB MPOodeCCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3aluii, oceanBaromux npodeccun u crenuansuoctu CIIO. — M., 2017
Tpodumona T.U., upcos A.B. ®usnka ans npodeccuil v crennanbHOCTENH TEXHUUECKOTO U
€CTECTBEHHO-Hay4HOTOo npodueit: COOpHHK 3a1ad. yueld. mocodue ajisi CTy/IEHTOB
npodeccHOHATBHBIX 00pa30BaTENIbHBIX OpraHU3alrii, OCBaUBAIOIIUX MPOPECCUU U CIIELMATLHOCTH
CIIO. - M., 2017
Tpodumona T.U., Pupcos A.B. ®usnka ans npodeccuii u cennanbHOCTEN TEXHUUECKOTO U
€CTeCTBEeHHO-Hay4YHoro npoduneii: Pemenus 3anad: yue0. mocodue /i CTyI€HTOB
npodeccHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alyi, OCBAaUBAIOIIUX MPOPECCUU U CIIEIIMATLHOCTH
CIIO. - M., 2016
®upcos A.B. ®uzuka a1 npodeccuii u cennanbHOCTeN TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO
npodumneil: yaeOHUK ISl CTYIEHTOB MPOPECCHOHATBHBIX 00pa30BaTEIbHbBIX OPraHU3alNMT,
ocBanBaromux npodeccun u crnermanbaoctd CI10/mon pen. T.U. Tpodumosoii. — M., 2017
JAmutpueBa B.®. 3anaun no ¢pusuke CIIO: yued. nocodue. — M. «Axanemusi», 2003; 2009 r.
PoimkeBuu A.M. CoopHuk 3aaa4 no ¢pusuke (6azoBbiii)— M. «Ipopa»2003, 2009.
Jmutpuesa B.®. ®usnka: yueOHuk. — M. «Akanemus», 2003.
INenpenmreiin J1.O., uk FO.1. ®usuka. YueOnuk mis 10 k1. — M., 2005.
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Ienpenmreiin JI1.O. Iuk FO.W. ®usuka. YueOnuk qis 11 k1. — M., 2005.
Tpodumos T.U. @usuka B Tadbumuax CI1O, M. «Akagemusi»,2008r.
Tpodumor T.U. Pusuxa .Coéopuuk 3agaq CI10, M. «/Ipoda»,2008r.
Tpodumos T.U. @usuka .Pemenne 3agau CI1O, M. «/Ipoda»,2008r
IInnckuii A.A. @usuka, yaeonuk, M., ®opym-Undpa-M, 2010.

I'pomoB C.B. ®usuka: Mexanuka. Teopuss OTHOCUTEIBHOCTH. DJIEKTPOAUHAMUKA: YUeOHUK
st 10 ki1, o0reoOpazoBarenbHbIX yupexaeHuid. — M., 2001.
I'pomoB C.B. ®uzuka: Onruka. TerutoBbie siBjaeHus. CTpOCHHE U CBOMCTBA BeEIIECTBA: YUYCOHUK
st 11 ki1, o0reoOpazoBarenbHbIX yupexaenuid. — M., 2001.

KacesinoB B.A. ®usuka. 10 xi1.: YueOHUK 11 00111€00pa30BaTebHBIX YICOHBIX 3aBEACHUM. —
M., 2005.
KacpsinoB B.A. ®usuka. 11 ki1.: YueOHUK aj1s1 o01ieo0pa3oBaTebHBIX YY€OHBIX 3aBeeHUu. — M.,
2003.
Cawmoiinenko I1.M., CepreeB A.B. CO0pHUK 3a1a4 ¥ BONPOCH MO ¢u3mke: yued. mocodue. — M.,
2003.
Cawmoiinenko I1.H1., Cepree A.B. ®u3zuka (1y1si HETEXHUYSCKUX CIICIMATIBHOCTEHN): ydeOHHK. — M.,
2003.
/lna npenodasameneit
O6  oOpasoBanum B Poccuiickoit ®enepauuu: ¢denep.3akoH OT
29.12. 2012 Ne 273-®3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, 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, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3ak0oHOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)
[Tpuxa3z MunuctepctBa oopasoBanus u Hayku P® ot 31 nexadbps 2015 r. N 1578 "O BHeceHuu
U3MEHEeHHH B (eiepaIbHbIil roCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHETO O0IIEro
o0pa3oBaHus, YTBEP>KICHHBIN MprukazoM MuHUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepannn ot 17 masg 2012 . N413".
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4. KOHTPO.JIb ¥ OIIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHOM
AN CIUIIJINHBI
Koutpoair ®W omeHka  pe3yJbTaTOB  OCBOCHHUS  yUE€OHOW  JTUCHUTUTAHBI
OCYIIECTBIISIETCS MPEMOAABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUN U
7a0b0paTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOIHEHUS OO0YYaIOIUMHUCS
WHJVBUAYAJbHBIX 33JIaHH, IPOEKTOB, UCCIIEIOBAHUMN.

Pe3yabTaThl 00yueHus ®opmupyemsbie OY /] ®

(IIPEJIMETHBIE U oGmmHe OPMBbI U METO/IbI KOHTPOJISI

PE3VYJIbTATBI) KOMIIeTEeHIIUH OUEHKH Pe3yILTATOB 00y enHst
- c(hOpMHUPOBAHHOCTH IToaroroBka cooOIIEHNH, JOKIIAI0B,
OPEACTABIICHUN O POJIHU U JIMYHOCTHBIE pedeparoB, KOMITBIOTEPHBIX
MecTe PU3UKH B CaMOOpraHu3aIus, Mpe3eHTalni
COBPEMEHHON Hay4YHOU peryjasiTUBHbIE BelnmonHenue 1oMamHux 3agaHui,
KapTUHE MHpa; IOHUMaHHUE caMoOOy4eHHE, MPaKTUYECKUX padoT
(puzmueckoit cynmHOCTH NMo3HABaTE/JIbHbIE Otyer o 1abopaTopHbIM paboTam
HaOJII0Ja€EMBIX BO HH(pOPMaITMOHHBII BrlinonHenne MHANBUYAIBHOIO
BceneHHoM sBiIeHMMI, POIU 010K IIPOEKTA
(u3uku B hpopMupoBaHuun KOMMYHHKATHBHbIE
Kpyro3opa u KOMMYHUKATUBHBIN
(pyHKIIMOHATIBEHOM 0JIOK

rPaMOTHOCTH YEJIOBEKa
JUIsl pelIeHust
MPaKTUYECKHUX 3a/a4;

-- chopMHUpOBAaHHOCTH OK 1-10
COOCTBEHHOM MMO3ULIUU 110
OTHOUICHHIO K U3NYECKOM
uH(popMalny, NOJIy4aeMon U3
pa3HbIX UCTOYHHUKOB.

- BJIQJICHUE
OCHOBOIIOJIATaIOIIMMHU
(puznueckuMU TIOHSATHSIMU,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH;
YBEPEHHOE UCMOJIb30BAHUE
pusnueckoii
TE€PMHHOJIOTUH U
CUMBOJIUKH,;

- BJIAJICHUE OCHOBHBIMH
METOJaMH HAYYHOT'O
IMO3HAHUSI, UCTIOJIB3YEMbIMU
B pu3uKe: HAOJII0IeHHUEM,
OIMMCaHUEM, U3MEPEHHUEM,
DKCIEPUMEHTOM;

- yMeHust oOpabaTrsIBaTh
pe3yabTaThl U3MEPEHUH,
OOHapy>XHUBaTh
3aBUCHUMOCTBb MEXY
duzugeckumMu
BEIIMYMHAMH, OOBSICHATH
MOJyYeHHBIC PE3yJIbTaThl U
JeJIaTh BHIBObI;
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- copMHUPOBAHHOCTH
YMEHUs peniaTh
dusnueckue 3anauu;

- c(hOpMHUPOBAHHOCTH
YMEHHUS MPUMECHSTh
MOJTYYCHHBIC 3HAHUSI JIJIsI
0OBSICHEHUS YCIOBUU
MPOTEeKaHUs (PU3MIESCKUX
SIBJIICHUI B IpUPOAE,
npodeccruoHabHOU chepe
U JUIS TIPUHSITUS
MPaKTUYECKUX PEIICHUN B
IOBCEOHCBHOMN >XKU3HHU;

- c(popMHUPOBAHHOCTH
COOCTBEHHOM MO3UIINU T10
OTHOUICHHUIO K (PU3NIECKOU
nH(OpPMAIINU, MOJTy4aeMOU
U3 Pa3HbIX UICTOYHUKOB.
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[Tpunoxenue 1

5. IMIAHUPOBAHUE YUEBHBIX 3AHATHIA C UCITIOJIb30BAHUEM
AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUEHUA

Ne AKTHBHBIC H
Koa- bopmupyembIe
n/n Tema yueOHOrO HHTEePAKTUBHbIE
3aHATHS Bo (popMBbI 1 METOABI YHUBCPCATILHbIC
4acoB y4eOHbBIC IEUCTBUSA
00y4yeHust
1. | Mexanuueckas 2 Kondepenuus, padora c | JluunoctHsle,
paboTta TEKCTOM PerynstusHsie,
[lo3HaBaTenbHbIE,
KOMMYHHUKATHBHBIE
2. | YpoK - KOHKypC IO | 2 UrpoBble  TexHosioruu | JIMYHOCTHBIE,
TeMe "TenoBbie (memoBas urpa | Perynarusnsie,
ABJIEHUA" ,JIONCKOBBI METO/T [To3HaBarenbHbIE,
KOMMYHHUKATHBHBIE
3. | Ypok -2 Urposeie JInyHOCTHBIE,
COpPEBHOBAHUE TEXHOJIOTUHU(EI0Bas PerynstuBHsie,
o TeEME urpa ,iouckoBbiit MeTof) | [lo3HaBaTenbHBIE,
"[locTostHHBIN TOK." KOMMYHUKAaTUBHBIC
4, | Ypok- cemuHap 1O |2 JlenoBas Oecenma, | JIMaHOCTHEIE,
teme "llomyuenue, o0cyX/1eHue PerynsatuBheie,
rnepeaaya u ITo3HaBaTeabHBIC,
pacrpeneneHue KOMMYHUKAaTHBHBIE
AIEKTPUYECKOTO
TOKA."
5. | UaTennexryanpHas | 2 Urposeie JInyHOCTHBIE,
urpa "Uro?1 ne? TEXHOJIOTUHU(EI0BAS Perynarusnsie,
Korna? Ilouemy" urpa ,mouckoBbiii Meton) | [lo3HaBaTenbHbBIE,
KOMMYHHUKAaTHUBHBIE
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6.JINCT U3MEHEHUI U JIOIIOJTHEHWI, BHECEHHBIX

B PABOYVIO ITPOTPAMMY

No m3meHenws1, nara BHeCeHHsI M3MeHEeHUsT; No CTpaHHUITbI C N3MEHEHHUEM;

BbLIIO

CTAJIO

OcHoBanue:

IToanucek JTUIa BHECHIET0 H3MEHEHHUS
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