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IlosicHuTeIbLHAS 3alIMCKA

Pabouas mporpamma 3aHATHI BHEYpPOUHOH nestenbHOCTH Mo (usuke «lIpakTuka pemeHus
¢u3nyeckux  3a7a4y»  MpenHazHaueHa  JUIs  OpraHu3allid  BHEYPOUHOM  JIeATENBbHOCTH
eCTeCTBEHHOHAY4YHOro mnpopwis obydenus ans ydamuxcs 10-11 ximaccoB MAOY COILINe20.
Peasmzanus nporpaMmmbl obecrniedyuBaeTcsi HOPMATHBHBIMH JOKYMEHTAMM:

1 ®enepanbhblit 3akoH oT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit @eneparm» (¢ u3M. u joi., Beryi. B cuty ¢ 01.09.2020).

2 Tlacnopt HammoHanbHOTO mTpoekTta «OOpazoBanue» (yrB. mpesuaumymom CoBera TpH
[Ipesunenre P® 1o crTparernyeckoMy pasBUTHIO M HAIMOHAIBHBIM IPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16).

3. T'ocynapctBennas nporpamma Poccuiickoii @enepamun «Pa3sutie oOpasoBaHus» (YTB.
[Mocranosnenuem IlpaButensctBa PD® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIEHUH rocyiapcTBeHHON nporpammsl Poccuiickoit @enepannu «Pa3Butre 00pa3oBaHus».

4. Tlpodeccuonanbubiii ctanaapt «llegaror (memarornyeckasi JesITENIbHOCTh B JOLIKOJIBHOM,
HavyaJbHOM O0OIIIeM, OCHOBHOM OOIIEeM, CpelHeM o0meM o0pa3oBaHUM), (BOCIUTATENb, YIUTEIb))»
(pen. ot 16.06.2019) (ITpukaz MuHucTepcTBa TpyAa U conMaIbHOM 3amuThl PO ot 18 okTsi6ps 2013
r. Ne 544H, ¢ u3MeHeHUsIMH, BHECEHHBIMM NpHKa3oM MuHUCTEpPCTBa Tpyna M couzamuTel PO ot
25.12.2014 Ne 11151 m ot 5.08.2016 r. Ne 422m).

5. Meroanyeckue pEKOMEH 1Al o CO3JaHUIO u (YHKITMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3alUsiX, PACIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJlbIX rOpojax,
IIEHTPOB O0Opa30BaHUsl €CTECTBEHHO-HAYYHOW W TEXHOJOTHYecKoW HampapieHHocTer («Touka
poctay) (YTBepKAeHBI pacropsbkeHrneM MuHucTepcTBa mpocsemenus Poccuiickoit deneparuu ot 12
ssuBapst 2021 1. NeP-6).

6. Meroanyeckue pEKOMEHIALMU 1O CO3JaHMI0O U (PYHKIMOHUPOBAHHUIO  JETCKHUX
TexHomnapkoB «KBaHTOopuym» Ha 06a3e 0011e00pa30BaTEbHBIX OpraHU3auil (YTB. pacrnopsKeHHEM
MunucrepeTBa npocenieHus Poccuiickoit @eneparuu ot 12.01.2021 Ne P-4).

AaKTyaJbHOCTh NpoOrpaMmbl. BHeypouHas [esATeNbHOCTh SBISETCSA COCTAaBHOM 4YacThiO
00pa3oBaTesIbHOrO Ipoliecca U OAHOM U3 GOPM OpraHMU3aLUU CBOOOJHOIO BPEMEHHU OOYYarOLIMXCS.
B pamkax peammzanuun OI'OC OOO BHeypouyHas JEATEIBHOCTH - O3TO 0Opa3oBaTeiIbHAs
NeATelNbHOCTb, OCYILECTBIIAeMass B (OpMax, OTIUYHBIX OT YPOUYHOH CHCTeMbl OOy4YeHHs, U
HalpaBJeHHAs Ha JOCTH)KEHHUE IUIAaHUPYEMbIX PE3YyJIbTaTOB OCBOEHHsS 00pa30BaTENIbHBIX IMPOTpaMM
OCHOBHOro o0mero oOpa3oBanus. Peanuszanus paboueil mnporpamMmbl 3aHSATHH  BHEYPOUYHOM
nearenbHocTH 1o ¢usuke  «llpaktmka pemieHus  QU3MYECKUX  3a7ay»  CHOCOOCTBYET
001IeMHTEJVIEKTYAJIbHOMY HAIIPaBJICHUIO PA3BUTHIO JTMYHOCTH 00YYaIOLIMXCS §-XKIIACCOB.

dusnueckoe oOpa3oBaHuEe B cUCTEME OOIIEro W cpeiHero oOpa3oBaHUs 3aHMMAET OJHO U3
BEIYyIIUX MecT. SIBussicb (GyHAAaMEHTOM HAayyHOIO MHPONOHMMAHHUS, OHO CIOCOOCTBYET
(GopMHUpPOBaHMIO 3HAHUH 00 OCHOBHBIX METOJAaX HAyYHOTO I[IO3HAHUS OKPYXKAIOIIEro MHpa,
(yHIaMEHTAJIbHBIX HAay4yHBIX TEOPUH U 3aKOHOMEpHOCTEH, (opMHUpYyeT y YdalIuxcsi yMEHHs
UCCIIEI0BAaTh U OOBSICHSTD SBJICHUS MIPUPOIbI U TEXHUKH.

Kak mxonbHbIl mpenmer, ¢usnka o0nagaeT OrpOMHBIM T'yMaHUTapHBIM MOTEHIMAJIOM,
OHa AaKTHUBHO (OPMHPYET HWHTEIUIEKTyaJbHblE M MHUPOBO33pPEHUYECKME KadyecTBa JIMYHOCTH.
Huddepenumanus npeanosaraeT TaKyld OpraHU3alUI0 Mpoliecca OO0ydeHHUs, KOTOpas YYUTHIBAET
WH/IMBUIYAIbHbIE OCOOEHHOCTH yYalluxcs, MX CIOCOOHOCTH M HMHTEPECHI, JIMYHOCTHBIA OIIBIT.
Huddepenumanuss oOydeHus Qu3MKe NO3BOJISAET, € OJHOM CTOPOHBI, OOecrneduTh 0a30BYIO
MOJTOTOBKY, C JPYrol - YIOBIETBOPUTH MOTPEOHOCTH KaXJOTO, KTO TMPOSIBISET HWHTEpPEC U
CMOCOOHOCTH K MPEIMETY U BBIXOJUT 32 paMKU U3y4eHHs (PU3UKHU B HMIKOJIBHOM KypCe.



1. Appecar.

[Tporpamma npegHa3HaueHa Juis IKOJIBHUKOB 16 — 18 net (oOyuaronuecs 10 — 11-x kmaccoB).
Osxumaemasi YMCIEHHOCTD AeTel B rpymme — 10- 15 genosek.

I'pynna popmupyercs Ha 106pOBOIEHON BHEKOHKYPCHOM OCHOBE. YUaIuecs IpUX0AsiT C pa3HbIM
YPOBHEM HOJTrOTOBKH, IO3TOMY M TEMIT OCBO€HUs ydamuMucs [IporpamMmel pasnuussiii. B rpynmy
MIPUHUMAIOTCS YJalliecsl HE3aBUCUMO OT MOJIOBOM MPUHAJIEAKHOCTH, CTETIEHU IIPEIBAPUTEIHHON
MIOATOTOBKH, YPOBHS 00pa30BaHMUSL.

YpoBeHb nporpaMmmbl, 00beM, CPOK peain3aunu
[Iporpamma 6a3oBoro ypoBHs, paccuuTaHa Ha 1 rog ooyuenus. O6beM kypca — 70 yacoB (2 yac B
Hezento). Pexum 3anstuii — 1 pa3 B Hezento.

2. Metoasbl 00yueHusi u popMbl OpraHu3alMu AeATETbHOCTH 00yYaIOIUXCS

Peanuzanus nmporpammbl BHEYpOuHOU JesiTenbHOCTH «lIpakTrka pemieHuss pU3NYecKUX 3a7adu»
MPENIoaraeT MHANBUAYAJIBHYIO U T'PYINOBYIO padoTy oOydarouuxcs, IUIaHUPOBAaHUE U MPOBEICHUE
HCCIIEIOBATENIbCKOTO AKCIEPUMEHTa, CaMOCTOSITENIbHBIM cOOp AAaHHBIX Ui PELIEHUS MPaKTHUYECKUX
3a/la4, aHAJIU3 U OLICHKY MOJYYEHHBIX Pe3yJIbTaTOB, M3rOTOBIEHUE mocoOuit u Moxeneil. [Iporpamma
MpelycMaTpuBaeT HE TOJIbKO oOydarolue W pa3BUBAIOIIME LM, €€ pealu3anusi CrocoOCTBYET
BOCIIUTAHUIO TBOPYECKOM JIMYHOCTH C AKTUBHOM XKU3HEHHOW MO3UIMEN. BBICOKMX pe3yinbTaTOB MOTYT
NOCTUYL B JIaHHOM CJy4yae HE TOJBKO YYEHHMKH C XOpOIIeH MIKOJIbHOM YCIEeBAaeMOCTbIO, HO M BCE
LeneycTpeMiIEHHbIE aKTUBHbBIE Pe0sTa, yXKe cAeNaBIIne CBOI npoQeccuoHalbHbII BBIOOP.

D opMbl 00yUeHUs1, BU/IbI 3AHATHH

®opma oOydeHHs HalpaBIeHa Ha aKTUBU3ALUIO TI03HABATEIbHON JIeATENbHOCTH yYallluXcs, Pa3BUTHE UX
TBOPYECKUX CIOCOOHOCTEH. Ha 3aHATHAX TeopeTHYecKoro 6,10Ka npeodiaiacT MPAKTHKYM €
3JIeMeHTaMH TBOPYECKHX 3aaHui. Ha 3aHATHAX MpakTH4YecKOro 0J10Ka MCNOIb3yeTCs MPOCKTHASA U
urposas ¢gopMa OpraHu3alyy JesTCIBHOCTH yJaluluXcsl, KOJJIEKTHBHBIE CIIOCO0bI padoThl, U IpyTrHe
3JIEMEHTHI INYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUH 00y4eHHUs.

®opMbl 3aHATHIA:

° TEOPETUUCCKUE 3aHATHS: JICKIIUH, MAaCTEP-KIacChl, KOH(EpEeHIIUH, TIEMOHCTPALUSI-00bsICHEHNE, U
T.1.
° MPaKTUYECKHUE 3aHATHS: MacTeP-KJIaCChl, MHTEPAKTUB, IIPE3eHTalni, [[H1 I0HOTO HccaenoBaTes,

Tpenunry no softskills, omummuaner, HIIK, Bble3m Ha SKCKypcum.

° JUCTAHLIMOHHBIC 3aHATUA: KOH(EPEHIINH, JEMOHCTPAIMU HApaOOTOK Yepe3 JIEKTPOHHYIO MOUTY,
CKalm, CalT U T.J.

IIpuemsbr:

CIIOBECHBIC (JICKIIUM, CEMUHAPBI, Oecepl),

HarJIsAHbIC (IEMOHCTpAuU 0ObEKTOB, MPOIECCOB),

npakTH4eckue (yrnpaxHeHUs, MpaKTHUYecKue paboThl, IEMOHCTPAIIUHU OIBITOB).

MeTtoabl: 00bICHUTEIHHO-UILTIOCTPATUBHBIN, METO MPOOIEMHOT0 U3JI0KEHHS, METOIbI HAYYHBIX
HCCIIeIOBAaHUM, METOJI CPABHUTEILHOTO aHAN3a, MUHHU — IPOEKTOB, NMHIUBUIYAIbHBIX —
HCCIIEeIOBATENIbCKUX MPOEKTOB.

®opmbl Mo/IBeIEHNUS Pe3yJbTATOB

1. [IpoxykTuBHBIE (OPMBI: OJUMITUAIBI, HAYYHO-TIPAKTUYECKUE KOH(EPEHIIUH.

2. JlokyMeHTalbHbIE ()OPMBI TOABEACHUS UTOTOB peaIM3alliK MTPOTPAMMBI, OTPAKAOIIUE TOCTIKEHUS
Ka)KJI0TO 00Y4aroIerocs.

3. MOHUTOPHHT AOCTHKEHU 00yJaronIuxcs, MeAarorndyeckux HabmoieHui, mopTdoauo oOydaronmxcs.
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3. Lenu kypca

Onwupasicb Ha UHAMBHyAIIbHBIE 00pa30BaTeIbHbBIE 3aPOChl U CIIOCOOHOCTH KaXI0TO pedeHKa
IpU  peaju3aliy IpPOrpaMMbl BHEYpOUHOU gesrenbHocTH 10 (usmke «[IpakTtuka pernieHus
(bu3HUeCKUX 3a/1a4», MOKHO JOCTUYH OCHOBHOI LeJH - Pa3BUTh y 00yYAIOIIMUXCS CTPEMJIEHHE K
JajJbHelIeMy  caMOONpeIeJieHHI0, WHTEUIEKTYaJIbHOH, HAay4YHOH M  NPaKTHYECKOM
CaMOCTOSITEJIbHOCTH, MO3HABATEJIbHOI AKTHBHOCTH.

JlarHasi mporpamMMa IMO3BOJIIET OO0YYArOIIUMCS O3HAKOMHTBCS C METOIUKON OpraHHU3aIiu |
MPOBEJICHUST KCIIEPUMEHTAIBHO-UCCIICIOBATEIILCKON JICITCIILBHOCTH B COBPEMEHHOM Y4eOHOM
mporecce Mo (hU3MKe, 03HAKOMHUTHCS CO MHOTUMH HHTEPECHBIMU BONPOCAMH (DM3WKU HA JAaHHOM
sTamie OOydYeHHS, BBIXOJMIIMMH 32 PAMKH [IKOJBHON TIPOTPaMMBbI, PACIIUPHTH IIEJIOCTHOE
MpEJICTaBJICHHEe O TpobOiieMe JaHHOW HayKdu. OKCIepUMEHTAIbHAS JCSITeIbHOCTh  Oyjaer
CIIOCOOCTBOBATH PA3BUTHIO MBICITUTEIIBHBIX OTIEPAIIUi U O0IIEMY HHTEIUICKTYAIBHOMY Pa3BUTHIO.

He MeHee BaKHBIM (DaKTOPOM pealiu3allii TaHHOW MPOTPaMMBI SIBJIIETCS CTPEMIICHHUE Pa3BUTh
y YydYaluxcsi yMEHHE CaMOCTOSATEIbHO pabdoTarh, IyMaTh, JSKCIEPUMEHTHPOBATH B YCIIOBHSIX
IITKOJIBHOM  JTa0OpaTopuy, a TaKKe COBEPIICHCTBOBATh HABBIKM APTyMEHTAllMd COOCTBEHHOM
MO3UIMH TI0 ONpeaeaEHHBIM BompocaM. CoJiep)KaHue MPOrpaMMBbl COOTBETCTBYET ITO3HABATEIHLHBIM
BO3MOYHOCTSIM IITKOJILHUKOB M TTPEIOCTARIISIET UM BO3MOXHOCTh Pab0OTaTh HA YPOBHE MOBBITICHHBIX
TpeOoBaHUM, pa3BuBas yueOHyro MoTuBanuio. ConaepkaHue 3aHATHNA BHEYPOYHOM NESATETHLHOCTH
MIPEJICTaBISICT COOOW BBEJICHHE B MUP IKCIICPUMEHTAIBHON (PH3UKH, B KOTOPOM yYalllHeCs CTaHYT
HCCIIeIOBATEIIIMHA U HAyJaThCs IO3HABATH OKPYKAIOIIMA HX MHP, TO €CTh OCBOSIT OCHOBHBIE METOIBI
HAy4yHOTO TIO3HAHHWSA. B yCIIOBHAX peanu3anud  00pa3oBaTeIbHOW MPOTPaMMBl  ITUPOKO
WCIIOJIB3YIOTCS METOJIbI Yy4eOHOTO, MCCIIEeNOBATEIHLCKOTO, MPOOJIEMHOTO JKCIepuMeHnTa. PeGEHok B
mporiecce IO3HaHMsI, TpHOOpeTass UYyBCTBEHHBIN ((HDEHOMEHOJIOTHYECKUM) OMBIT, TEPEKUBACT
MOJIy4YE€HHBIE OUIYIICHUsI M BIIeYATIEHUs. DTH MEpeKUBaHUs MPOOYKIAIOT U MOOYKIAIOT Mpoliecce
MbiiieHus. Crnenuduueckas ¢opMa oOpraHu3allMd TO3BOJISIET YyYalllUMCS O3HAKOMHUTBCA CO
MHOTHMHU MHTEPECHBIMH BOMpPOCaMH (PU3UKU Ha JAHHOM 3Tane OOydeHHs, BBIXOJSIIIMMHU 32 PaMKH
IIKOJIBHOM MPOrpaMMBbl, PacIIUpUTh LEIOCTHOE MpPECTaBIeHUE O Mpobieme naHHOW Hayku. [letu
MOJIy4aloT Npo(ecCHOHANbHbIE HABBIKM, KOTOPBIE CHOCOOCTBYIOT JajlbHEHIEH COIHATbHOM
ajlantanuyu B 00IIECTBeE.

Ilenvto mporpamMmbl 3aHATUN BHEYpPOUHOU JesteabHOCTH O ¢usuke «llpaktuka perieHus
dbuzmveckux 3agau», s yyanmuxcs 10-11-X ki1accoB SBIISIOTCS:

* pa3BUTHE Yy y4YalllUXCsl [MO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce pelieHrs MPaKTUIECKUX 3a/1a4 U CaMOCTOATEIHHOTO MPUOOPETEHUS HOBBIX
3HAHUU;

* (¢opMupOBaHHE ¥ Pa3BUTHUE VY VYUYANIMXCS KIIIOYEBBIX KOMIIETEHIMI: y4eOHO-
MO03HABATEIbHBIX, UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX, COLIUATIBHBIX, U KaK CIEACTBUE KOMIIETEHIIHIA
JTUYHOCTHOTO CaMOCOBEPIIICHCTBOBAHUS;

* (opmupoBaHHE NMPEIMETHBIX U METANPEIMETHBIX PE3YJIbTATOB 00YUEHHsI, YHUBEPCATbHBIX
y4eOHBIX JeWCTBUI;BOCIIUTAaHUE TBOPYECKON JIMYHOCTH, CHOCOOHOW K OCBOEHHUIO IEPEeJOBBIX
TEXHOJIOTUH U CO3aHUIO0 CBOMX COOCTBEHHBIX pa3padOTOK, K BBIABUKEHHIO HOBBIX HJI€H U MPOEKTOB;
* peanu3alMs JAEATEIBHOCTHOTO TMOAXOJa K MPeIMETHOMY OOYYEeHHI0 Ha 3aHATUAX
BHEYPOUYHOH AEATENBHOCTHU MO (HU3HKE.

OCO0GEeHHOCTBI0 BHEYPOUHOU JIEITEIBHOCTH M0 (PU3MKE B paMKaX KPY)KKOBOU pabOTHI SABISETCS
TO, YTO OHA HallpaBJieHa Ha JOCTH)KEHHE OOydarolmMMucs B OOJbIICH CTENEHH JMYHOCTHBIX H
METaNpeIMETHBIX PE3YyIbTATOB.



4. 3apauym kypca
Jns peanuszanuu 1ene Kypca TpeOyercss pelieHHe KOHKPETHBIX MPAKTUYECKUX 3ajad.
OcHOBHBIE 33]]a4l BHEYPOUHOH JIEATETLHOCTH MO (PU3UKU:

*  BBIBJICHHUE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH yJaIuxcst K
Pa3IMYHBIMBUIAM JESITEIHHOCTH;

* (opmupoBaHUE PEACTABICHUS O SBJICHUAX M 3aKOHAX OKPYXKAIOIIET0 MHpA, C
KOTOPBIMHUIIKOJIBHUKH CTAJIKUBAIOTCSI B IOBCEAHEBHOM JKU3HU;

* (opmupoBaHUe MpeACTABICHUS O HAYYHOM METO/IE TIO3HAHWS,

* pa3BUTHE UHTEPECA K UCCIIEI0BATEIbCKON IEATEIbHOCTH;
* pa3BUTHE ONBITA TBOPUECKOU JESITEIbHOCTH, TBOPUECKUX CIIOCOOHOCTEN;
* pa3BHUTHE HABBIKOB OpPraHM3allMK HAYYHOTO TPYAA, pabOThI CO CIOBAPSIMU U SHIUKIIONEUSIMU;

* CO3/1aHHE YCIIOBUH JJIs peanu3alii BO BHEYPOUHOE BpeMs MPHOOPETEHHBIX
YHUBEPCAJIbHBIXyUEOHBIX IEHCTBUN B yPOUHOE BpEMSI;

* pa3BUTHE OMbITa HeHOPMATIHLHOTO OOLIECHUSI, B3aUMOJICHCTBUS, COTPYAHUYECTBA;
pacipeHne paMoK OOLIEHUs C COLUYMOM;

* (opMHpOBaHHE HABBIKOB MOCTPOCHUS (PU3NYECKHX MOJENEH U ONpeAeseHHs] TPaHMIl
UXIIPUMEHUMOCTH;

* COBEpIICHCTBOBAHME YMEHUU NPUMEHSTh 3HAHUS MO (pU3MKe Ui OObSICHEHUS SBICHUMN
MIPUPO/IbI, CBOICTB BEIIECTBA, pelIeHUs (U3NYECKHX 3a/ad, CaMOCTOSITENIBHOTO IMPHOOpETEeHUs u
OLIECHKM HOBOW HH(opManmuu  (PU3NYECKOTO  COJACpP)KAHUS, HCIOJb30BaHUS  COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHI;

* UCIOJIb30BaHWE NPUOOPETEHHBIX 3HAHMW M YMEHUH JUIsl pEUIeHHUs MPaKTUYECKHUX,

YKU3HEHHBIX

3a7ad4;

* BKJIIOYCHHE yYalllUXCS B PA3HOOOPA3HYIO NESATEIBHOCTh: TEOPETUYECKYIO,
MIPaKTHUYECKYIO,

aHAJIMTUYECKYIO, TIOMCKOBYIO;
* BBIpa0bOTKA r’MOKMX YMEHHM MEPEHOCUTH 3HAHUS U HABBIKW Ha HOBbIE POPMBI yueOHO paboThI;

¢ Pa3BHUTHUC C006paSI/ITeJ'IBHOCTI/I u 6BICTp0TBI p€aKknyun 1npru pEIICHNHU HOBBIX PA3JIMYHBIX
(1)I/ISI/ILICCKI/IX 3aJa4d, CBA3aHHBIX C HpaKTH‘IGCKOﬁ ACATCIIbHOCTBIO.



6. KajgenaapHo-temaTtudeckoe nmianuponanue (1 rog odyveHusi)

KoandecTBo yacoB
Ne HaumenoBanue Dopmbl
n/n pasiena, TeMbl Beero Teopust MpakTn arrecranuu/
Ka KOHTPOJIs
BBoaHoe 3ansaTue. 2 2
duznyeckas 3agada.
KOHTPOJILHBIHN
Paszgen 1. Mexauunka 30 20 10 p
TECT
KOHTPOJILHBIHN
2.1. | Kunemaruka 10 6 4 P
TECT
KOHTPOJILHBIHN
2.2. | JluHamuka 10 8 4 p
TECT
KOHTPOJILHBIH
2.3. | 3aKOHBI COXpaHEHHS 6 4 2 P
TECT
KOHTPOJILHBIH
2.4. | Craruka 2 2 p
TECT
Paszgen 2. MoJgekyasipaasi
yoIp 16 12 4
¢usuka
MonexkynsapHo - KOHTPOJILHBIN
3.1, yip 8 6 2 p
KHHETHYECKast TEOPHS TECT
KOHTPOJILHBIN
3.2. | TepmoauHamuka 8 6 2 p
TECT
Paznen 4.
20 16 4
DJIeKTPOANHAMUKA
KOHTPOJILHBIN
4.1. | DAEKTpUYECKOE MOJIe 10 8 2 p
TECT
3aKOHBI HOCTOSHHOTO KOHTPOJILHBIN
4.2. 10 8 2 p
TOKa TECT
2 KOHTPOJIbHAS
Urorosoe 3ausdarue 2 p
paborta
Bcero 70 52 18
Conepxanue y4eOHOro (TeMaTH4eCKOro) mjiaHa.
1-i rox o0y4eHus
BBeaenne

Beenenue B nporpamMmy. MHCTpyKTak IO TEXHUKE O€30MACHOCTH.

Paznea 1. MexaHuka

ypOBeHL MNpEABABICHUA MaTCpUajia obecrieuynBacT ydqamuMcst YMCHHUEC peIIaTh 3a/la4 BBICOKOT'O
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W TIOBBIIICHHOI'0 YPOBHA CJIOXHOCTU MW 3KCIHCPUMCHTAJIBHO IPOBEPATL OCHOBHBLIC 3aKOHOMCPHOCTU
MCXaHUKH.

OOyuaromuecst OyayT 3HaTh:

- OCHOBHBIC TOHATHS MEXAHUKH: MATEPUaAJIbHAS TOYKA, OTHOCUTEIbHOCTh MEXAHUYECKOTO
JBWKEHUSI, MyTh, MEepEeMeIIeHne, MIrHOBEHHAs! CKOPOCTh, YCKOpPEHHEe, Macca, MHEPTHOCTh, cuia (cuiia
TSDKECTH, CWJa YIPYroCTH, CHJIa TPEeHHs), BEC, HEBECOMOCTb, UMITYJAbC, HHEPHHAIbHAS U
HEWHEpIMATbHAs CHCTeMa oTc4yeTra, padoTa CHIIbl, TOTCHIUMAIbHAS W KHHETHYCCKAas OSHEPTHs,
aMIUIATY/Ia, IEPUO/I, YaCTOTa, UHEPLHUSI, MOMEHT UHEPLIUU;

- OCHOBHBIE 3aKOHBI MEXAHMKHU: 3aKOHbl HBIOTOHA, 3aKOH BCEMHPHOIO TATOTEHMS, 3aKOH
I'yka, 3akoH KynoHa-AMOHTOHa, 3aKOH COXpaHEHUsI UMITYJbCa, 3aKOH COXPAaHEHUsI MOMEHTa MMITYJIbCa,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTHH;

= OCHOBHBIC TPUHIOUIIBI MCEXAHUKH: IMPUHIOHWII OTHOCUTCIbHOCTHU FaJ'II/IJ'IGSI, MMPUHOMIT
HE3aBUCHUMOCTHU )IBI/I)I(CHI/Ifl, IIPUHIMIT COOTBECTCTBHA,

- BO3MOXHOCTH TNPUMCHCHHA MCXAaHUKH: JIBHKCHHUEC HNCKYCCTBCHHBIX CIITYTHUKOB TIIOJ
HGfICTBI/IGM CHJIbI TSKECTHU, OaJNIMCTHYECKOE JABWKCHUC, PCAKTUBHOC ABHXKCHUC, yCTpOﬁCTBO PAaKETHI,
KII/] MamuH 1 MEXaHU3MOB, TOJBEMHAS CUJIa KPhLIACAMOJIETA;

- OCHOBHbIE M3MEPUTEIbHbIE TPUOOPHI M METOAbl BBIYHUCICHHS MOIPEUIHOCTENH U3MEpPEeHHI
B MEXAHUKE;

= MCTOAbI pCHICHUA OJIMMIIMAAHBIX 3a1a4 I10 MECXaHUKCE.

Ooyuarmuecst OyayT yMmeThb:

= IIpaBHUJIbHO OIIMCBIBATH U OOBICHATL OCHOBHBIE MEXaHUYECKHE SIBJICHUSA U IMpOLCCChI,
AaBaTb TOYHBIC OMIPCACIICHNA OCHOBHBIX MMOHATHH MCEXaHUKU,

= I/I306pa}KaTb Ha 4YCPTECKEC Ipu PpEIICHHMU 3aJad HaIpaBJICHHUSA BCEKTOPOB CKOPOCTH,
YCKOPE€HM:A, CHUJIbI, UMITYJIbCa TEJ1a;

- pemaTh 3aJa4yd Ha OINPEICIICHHE CKOPOCTH, YCKOPEHHS, IMYTH W TIEPEMEIICHUS IpH
pa3IMYHBIX BHJAX JABWIXKEHHUS, CKOPOCTH M YCKOPEHHS TPHU JBWKCHHUA TejJa 10 OKPYKHOCTH C
MMOCTOSTHHOM IO MOJYJII0 CKOPOCTBIO, MAacChl, CHJIbI, HMITyJbca, pabOThl, MOUTHOCTH, dHeprum, KII/I,
yCKOpeHUs: CBOOOAHOTO MaACHU M0 Tepruoay KojaeOaHui MasTHUKA U JIp.;

- paccuuThiBaTh TOPMO3HOM TMYyTh, CHJIBI, JEHCTBYIOIIME HA TeNo, IBWXKYILEeCs C
YCKOPEHHUEM, OIpPENeIsITh CKOPOCTh PAKEThI, HCIOIb30BATh KIACCUYECKHI 3aKOH CIOXKEHUS CKOPOCTEH,
a Takxke 3aKoHbl HpIOTOHA, BCEMHPHOTO TITOTEHMS, COXPAHEHHsI HMMIIYJIbCa, MOMEHTAa HMITYJbCa,
SHEpPTrUu U Jp.;

- YUTaTh ¥ CTPOUTH TPaUKH, BBIPAKAIOIIME 3aBHCUMOCTh KWHEMATHYECKUX BEJIMUUH OT
BPEMCHHU NPU PABHOMEPHOM, PAaBHOYCKOPEHHOM W KOJe0aTeIhbHOM JBHKCHHUSX, CHIBI YIPYTrOCTH MPH
nedopMaruu u 1ip.;

- U3MEPATh U BBIYMCIATH (PU3MYECKHE BEIMYUHBI: BpEMs, pacCTOSHHE, CKOPOCTh,
YCKOpPEHHUE, Maccy, CHIy, >KeCTKOCTb, KO3(D(UIMEHT TpeHus, UMIyjibc, pabdory, MmomHocTh, KII/]
MEXaHU3MOB, MIEPUOJI KOJIeOaHN MasTHUKA, YCKOPEHHECBOOOHOTO MaACHUS;

- JieNaTh BBIBOJIBI 00 M3MEHEHUH (DPU3MYECKHX MapaMeTpoB M XoJa (PU3UYECKOro Ipolecca
U3 aHaJM3a rpa(uKoB, ypaBHEHUI U HEPABEHCTB;

- MOJIb30BATHCS buznuecKkuMu npubopamu: MUKPOMETPOM, CEKYHJIOMEPOM,
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HU3MCPHUTCIIbHBIM HWJIMHAPOM, BECaAMU, TpI/I6OMCTpOM, IIOABMIKHBIM U HECTIOABU>KHBIM OJIOKOM U Ap.;

- peuiath 3aJa4yu BBICOKOTO M IOBBIIICHHOI'O YPOBHA CIIOXKHOCTH II0 MCXAaHUKC U
OJIMMIIMAJJHBIC 3aJa4Hu.

®opMbl 3aHATHI, HCTIOJIb3YEMbIE ITPH U3YYCHUH JaHHOTO pa3Jiena:
- JIeKIMOHHas;

- WHJIUBUJyalbHas paboTa;

- rpynmnoBas paborta;

- WHAUBUAYAJIbHASA KOHCYJIbTAllUs,;

- T'pyHIoBas KOHCYJIbTAIlHS;

-  WUTOTOBBIH TECT.

Tema 1.1. Kunemaruka

Teopus. IlpsMonuMHENHOE pPABHOMEPHOE M pPAaBHOYCKOpPEHHOe  ABWkeHue. [IpuHnmmn
oTHOocuTenbHOCTH ["anunes. OTHOCUTENbHOE NBHKEHHE. TeopeMa ciaoKeHusackopocTel. [[Brmkenue tena,
OpOIIEHHOTO MO YIJIOM K ropu30oHTy. KpuBonuHeitHoe aBu)eHue. [[BimkeHrne MaTepuaibHON TOYKHU 110
OKPY)KHOCTH C TIOCTOSSHHOM CKOpOCThI0. OCHOBHBIE XapaKTEPUCTHUKU BpaLIaTEIbHOTO JBUKEHHUS
(LIeHTpOCTPEMUTEIFHOE YCKOpPEHHUE, TIEpHoJ, 4YacToTa, yrioBoe mnepememienue). KomnebarempHoe
NBUKEHHE MarepualbHON Touku. KuHemaruueckue XapakTEpUCTUKH KOJI€OaTeNbHOTO JIBHKEHMUS,
rpaduky HM3MEHEHUs JTUX T[apaMeTpoB C TEYEHHEM BpEMEHU. AHAJOTMU BpallaTeIbHOTO U
K0J1e0aTeNbHOTO ABMKEHUH.

Ilpakxmuka. PeunieHue 3a1a4 Ha BBIYUCIICEHHE KHHEMATHUYECKUX MapaMeTPOB MPU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM [JBMKEHUM, a TaKkKe IpHU ABMKEHWU MaTepuaIbHOW TOYKH IO OKPYKHOCTH U
KojeOaTenbHOM JBMKeHMU. HaxoskneHue cpefaHel CKOpOCTH NpU  HEPAaBHOMEPHOM  JBHIKEHHH.
BbrunicneHue MrHOBEHHBIX 3HAYeHMH KHHEMAaTHYECKHX [apaMeTpOB KOJIeOATEeIbHOTO JBMXKECHHUS.
[TocTpoenue rpadukoB 3aBHCHUMOCTEH KHHEMATHUYECKUX IapaMeTpoOB OT BPEMEHH U aHalUu3 STHX
rpaduKoOB AJis pa3IMUHbIX BHUJIOB JBIKEHUS MaTepUalbHON TOUYKU. BbluncieHne CKOpOCTH, JalbHOCTH,
BBICOTHI IIOJ/b€Ma U BPEMEHH T0JIeTa Telia, OPOIIEHHOTO O] YIJIOM K TOPU30HTY.

Tema 1.2. JIunamuka

Teopusi. OCHOBHbIE HOHATHS JIUHAMHUKM MaTepUajbHOM TOYKM (IJIOTHOCTb, Macca, CHJA).
WuepruanbHple 1 HEMHEpLMAJIbHbIE cUCTeMbl oTcueTa. 3akoHbl Hetorona. Ilpsimas u oOparHas 3amauu
MexaHUKU. Buzpl cun (ynpyroctu, TpeHus, CONpOTUBIEHUs). 3akoH BeceMupHOro TsaroreHus. 3akoHbI
Kennepa. Kocmuueckueckopoctu. J[BuxkeHue Tena Mo HaKJIOHHOU miockocTH. Tpenue, 3akoH Kynona-
AMmoHTOHa. YrpyrocTs U aedopmaiuy, 3akoH ['yka. JluHamuka BpamaTensbHoro aApuxkeHus. OCHOBHOM
3aKOH BpalaTenbHOro JBMkeHus. OCHOBHbIE MOHSATHS CTaTUKUA (MOMEHT CHJIbI, IUIEHYO CHJIBI, TOYKA
ONOpBI, LEHTp BpauleHus). Bunuel paBHOBecuil Tena (ycToWuyuBOe, HEycTOHUMBOE, Oe3pazIMyHOE).
YcnoBue paBHOBecHS Tena, LIEHTp Macc. JlaBieHue (TBep/ble Telna, )KUIKOCTH U rasbl).3akoH Ilackans u
3akoH Apxumena. YciaoBue Iu1aBaHus Tel. JluHamuka kojnebaTelbHOro ABMKEHHUS MaTepUAIbHOW TOUKH.

HpaKmuKa. HaxoxaeHue IJIOTHOCTH Tena U CpCI[HCﬁ IIJIOTHOCTHU CMECH (CHJ'IaBa).PCIJ_ICHI/IC 3aaaq
Ha pacucT pa3JIM4HO poda CUJL Pemenue HpHMOﬁ n O6p2lTHOI>i 3aauu MCXaHUKHU I TOCTYNATCIbHOI'O U
BpallaTCJIbHOI'O ABUKCHUA. OnpeneneHI/Ie YCKOPCHUS TEJIa IPU ABUKCHUU IO JIENCTBUEM HECKOJBKUX
CHIIL. HOCTpOeHI/IC 1 aHaJIu3 Fpa(bI/IKOB 3aBHUCUMOCTEH CHIIBI TPCHUS, CWIbI TAXKCECTU U CUIIBI YIIPYTOCTU
OT CYIICCTBCHHBIX IIapaMCTPOB MEXaHHUYECKOM CHCTeMBl. Bplumucienue napameTpoB MEXaHU4YeCKOMH
CHUCTCMEI B YCJIOBUU PABHOBCCHUS. Pemenne 3amaq TUAPOCTATUKU U OIIPEACIICHUC yCJlOBI/Iﬁ IJ1aBaHUA TCII.
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Tema 1.3. 3aKoHBI cOXpaHeHHA

Teopus. VMmmynsc Tena. 3aKOH COXPAHEHHUS HUMIIYJbca. 3aMKHyTas cucTeMa. PeakTuBHOe
JBIKEHHE. Y CTPOMCTBO pakeTsl. YpaBHeHue Memepckoro. @opmyna [lnonkosckoro. Mexanudeckas
pabota. MomHocTh. [loTeHnmanbHas U KuHeTHYecKas sHeprusi. KoHcepBaTHBHBIE M JAWCCHUIIATUBHBIC
cwibl. KuHeTnueckasi sHEprus Bpalllarolerocs Tejaa. 3aKOH COXpaHEHUs SHEpruM B MexaHuke. IIpocTsie
Mexanu3mbl U ux KIIJl. IlpeBpamienus sHeprur. MOMEHT MMIylbca. 3aKOH COXpPaHEHHS] MOMEHTa
uMmIyiabca. Kunetnueckas sHeprus Bpalaromerocsi TBEpAOro Teja.

IIpakmuxa. OnupeneneHue MMIyabca Tela U 3aMKHYTOM cucteMsl Tel. lIpumeHeHne 3akoHa
COXpPaHEHUs MMIIYJIbCA W BBIYMCIICHHE KHHEMAaTUYECKUX XAPAKTEPUCTHUK I PEalbHBIX CHUCTEM U
IIPOILECCOB (B3PBIB, yap, CTOJKHOBEHNUE). Pelienne 3aa4y Ha 3aKOH COXPAaHEHHUs MTOJIHOW MEXaHUYECKOM
SHepruu. BrlunciieHne MOTEeHIMAIbHON PHEPrUM Tela B MOJIEe TSDKECTH M yNpyro AepopMHUpOBaHHOM
npyxuHsl. Pacuer pabotsl, MomHoctu u KIIJ[ paznuunbix MexaHu3MoB. BrrumcieHue mnapaMmerpos
BpallaTeIbHOTO  JIBWJKEHHsI C TNPUMEHEHHMEM  3aKOHAa  COXpaHEHus  uMIyibsca. PemnieHue
KOMOMHHUPOBAHHBIX 33/1a4 Ha IPUMEHEHHE 3aKOHOB COXPAHEHUS B MEXAHHUKE.

Paznen 2. MoJiekyasipHas puszuka

VYpoBeHb NpeabsBICHUST MaTepuaa 00ecledrnBaeT ydalllMMCs peIIaTh 337a4yd MOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTM M DKCIIEPHUMEHTAJIBHO IPOBEPSITh OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYISIPHOM
bu3uKu.

Oo0yuarouuecs OyayT 3HaTh:

- OCHOBHbIE TIOHATUS MOJICKYISIpHOM (U3UKHU: TEIUIOBOE MABMKEHHWE 4YaCTHIl, MAacChl M
pasMepbl MOJICKYJ; HICalbHBIM Ta3; HW30TEPMUUYCCKUN, H30XOPHBIA, HW300apHBIA M aauabdaTHBIN
MpOLIECChl; OpOYHOBCKOE JBMKEHHME; MOJISIpHAs TEIUIOEMKOCTh; TemiepaTypa (Mepa cpenHen
KMHETUYECKOW DSHEPruM MOJIEKYyld); HEoOpaTHUMOCTh TEIJIOBBIX MPOIECCOB; KOJWUYECTBO, TEIIIOTa,
BHYTPEHHSIS DHEPTHUs; HACBIIIEHHbIE M HEHACBIIICHHBbIE IAaphl; BIAKHOCTH BO3JyXa; AHU30TPOIUS
MOHOKPHCTAJJIOB, KpUCTANIMYECKUE U aMOp(HbBIE Tella; ypyrue u miacTuueckueneopmamu;

- OCHOBHBIE 3aKOHBl MOJICKYJISIPHOW (PU3MKU: OCHOBHOE ypaBHEHHE MOJIEKYISAPHO-
KMHETUYEeCKOW Teopuu, ypaBHeHHe MeHnneneeBa-Kianeiipona, cBs3b MeXIy MmapaMeTpaMu COCTOSHUS
raza B M30Ipolieccax, MepBO€ W BTOPOE HAyajJo TEPMOJMHAMUKH, ypaBHeHHUe Maiiepa, ypaBHEHUE
ITyaccona;

- CyTh OCHOBOIIOJIATAIOIINX OMBITOB MOJIEKYIsApHOM ¢u3uku: omnbiToB llTepHa, Ileppena,
Jlamepta, Jlxxoyns, MenneneeBa u Knanelipona, [lapns, boitnsg u Mapuotra, ['eii-Jlroccaka, Kapno u

Ap.
= BO3MOXXHOCTH IIPUMCHCHHA MOHGKyanpHOﬁ (1)I/I3I/IKI/II HUCIIOJIb30BAHUEC KPHCTAJJIOB H

JIPYTUX MaTEpUAJIOB B TEXHUKE, TEIUIOBBIE ABUIaTENIM U UX IPUMEHEHHEHA TPAHCIIOPTE, B DHEPIE€TUKE U
CEeNIbCKOM XO35CTBE, METO b MPO(UITAKTUKY U OOPHOBI € 3arpsA3HEHUEM OKPY)KAIOLIEeH Cpebl;

- OCHOBHBIE U3MEPHUTEIbHbIE TPUOOPHI MOJIEKYIAPHON (HU3UKH.
OOyyaromuecst OyayT ymeTh:

= NMpaBHUJIbHO OIIMCBIBATH U OOBSICHIAThL OCHOBHBIEC SIBICHHS U MMpONCCChI MOHCKyJI)IpHOﬁ
(bI/I3I/IKI/I, AaBaTb TOYHBIC OIIPCACIICHUA OCHOBHBIX MMOHATUMN TCPMOANHAMUKHU

= 1/1306pa>1<aTL Ha Y9CpPTCKC 3aBUCHUMOCTH OCHOBHBLIX TCPMOIAWMHAMHWYCCKUX IIaAPaMCTPOB B
H30IIponeccax;

- peuiaTth 3aJa4d Ha PACUCT KOJHNYCCTBA BCHICCTBA, MOHSIpHOfI MacCChbl C HUCIIOJIB30BAHUECM
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OCHOBHOTO YpPaBHEHMsI MOJIEKYJISIPHO-KMHETUYECKONH TEOpUM Tra3oB, YypaBHEHMs MeHjeneeBa-
Kitanelipona, cpeaHell KMHETUYECKOM JHEPIUU XAaOTHUYECKOTO JBHYKCHHsI MOJIEKYJI W TEMIIEpaTyphl,
IIOBEPXHOCTHOTO HATSKEHUS KHUIKOCTU U TapaMeTPOB YIIPYIUX CBOMCTB MaTEpUasoB;

- paccunteiBaTh KIIJ[ TemnoBbIx naBuratenell, padoOTy rasza, BHYTPEHHIOIO JHEPIHIO0 U
KOJIMYECTBO TEIUIOTHI B H30IpoLecCax M aauadaTHOM IIPOLIECCE Ha OCHOBE IIEPBOTO Hadasa
TEPMOJUHAMUKY;

- YUTaTh W AHATU3UPOBATh I'paUKH, BBHIPAKAIOIIUE CBA3b MEXKIY TEPMOJNHAMHYECKUMHU
napaMeTpaMH M BBIYUCIATH PadOTy C IIOMOIIBIO rpad)ka 3aBUCUMOCTH JIaBJICHHUS OT 00beMa;

- ONPEENATh SKCIEPUMEHTAILHO IapaMeTphl COCTOSIHUS Tas3a (Temreparypy, o0beM u
JaBJICHUE), MOJYJb YIPYrOCTU MaTepuaia, Ko3Q(UINEHT NOBEPXHOCTHOTO HATSKEHUS )KUAKOCTEH;

- M0JIb30BaThCsl PU3NYECKUMU MPUOOPAMHU: TICUXPOMETPOM, TUTPOMETPOM, TEPMOMETPOM,
MEH3YpPKOW, MAHOMETPOM;

- pelaTh 3a/1a4 BBICOKOTO U MOBBIIIEHHOTO YPOBHS CIOKHOCTHU 10 MOJIEKYISIpPHON (hrsnke
Y OJINMITHA/IHBIE 33/1a4H.

D opMbl 3aHATHH, UCITOJIB3YEMbIE IIPY U3YYEHHUH JTAaHHOTO pa3jiena:
- JIEKIIMOHHAS;

- WHIUBUAyalbHas paboTa;

- rpynmnoBas padora;

- WHIVBUAYaJIbHAs KOHCYIbTALWS;

- TPYIIOBast KOHCYIbTAIHS;

- KOHTpOJIbHAs paboTa;
Tema 2.1. MoJjiekyJISIpHO-KHUHETHYECKAS] TeOPHUsi

Teopusi. OCHOBHbIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUM U HUX OIBITHBIC
obocHoBanus. Juddysus u 6poyHoBckoe aBuxkeHHe. B3aummojeiicTBie aTOMOB M MOJIEKYJ BEIIECTBA.
Macca wu pasmepsl Mosekyd. Ilocrosnnas ABoragpo. JluHamMuuyeckue W CTaTUCTUYECKHE
3aKOHOMEPHOCTH. BeposatHocTh coObiTus. Mukpo- u Makpoomnucanue Qusndeckux cucreM. CpemHue
3HaueHus (U3MYECKUX BeIUYMH. PacmpeneneHue Kak Ccrnoco0 3aJaHUs COCTOSHUSL CHCTEMBI.
Pacnpenenennie MakcBemna u bosnbumana. Omnsir Illtepna, Ileppena, Jlamepra. WneanbHblil ras.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpUM HJIeaIbHOTO rasza. TemmepaTypa u ee
n3MepeHue. AOCOTIOTHBIM HYJIb TeMIepaTypbl. Y paBHEHHUE COCTOSIHUS MICAbHOTO raza Kak CIe/ICTBUE
OCHOBHOI'O YpPaBHEHHUS MOJEKYJIPHO-KMHETUYECKOM TEOPUM Ta30B M €ro 4YacTHbIE CIyd4ad s
MOCTOSIHHOM TeMIlepaTyphl, IOCTOSIHHOTO 00beéMa U MOCTOSIHHOTO JaBJCHUs. ATperaTHbIE COCTOSIHHS U
¢dazoBbie Tepexopl. HacklllleHHbIE M HEHACHIIIEHHBIE Tapbl. 3aBUCUMOCTb JaBIEHUS U IUIOTHOCTHU
HAaCBIIIEHHOTO Mapa OT TeMIepaTypbl. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS KUJIKOCTU OT JABJICHHUS.
Kputnueckas temneparypa. ®a3oBble mnepexoAsl M Jauarpamma COCTOSHHMS BemlecTBa. [Iporeccsl
KOHJEHCAllUM W HCHApEeHUs B NPUPOAE U TeXHHUKEe. BraxnocTs Bo3ayxa. Touka pocsl Ilcuxpomerp.
I'urpometp. CoiicTBa noBepxHOCTH xuaAKocTel. [loBepxHocTHas sHeprud. [loBepXxHOCTHOE HaTsKEHUE.
CmauuBanue. Kanuuisipable sIBICHHUS.

HpaKmuKa. Pacuer MUKPOCKOIMMYCCKUX U MAKPOCKOIIMYCCKUX IMApaMCTPOB PCAJIbHBIX CHCTCM
(CKOpOCTB MOJICKYJI, TEMIICpaTypa, AaBJICHUC, KOJIMYCCTBO BCUICCTBA, YUCIIO MOJ'IeKYJ'I). Pemenne 3agau
Ha YpaBHCHHUC Menpeneepa- KHaHeﬁpOHaH Ta30BbIC 3aKOHBI. HOCTpOCHI/Ie Fpa(l)I/II(OB H30IIPOLIECCOB U UX
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aHanu3. BeluucieHne mapaMeTpoB JKHIKOCTEH W TBepAblx Ten (Moxynst FOHra, ymimHeHUs
nepOPMUPOBAHHOTO Tela, KOA(PPUIIMEHTa MOBEPXHOCTHOTO HATSKEHUS, BIAXHOCTH BO3ayXa U 1p.).
Pemienne kadecTBEHHBIX M PACUETHBIX 33734 HA KaNWUIAPHBIC SBICHUA M (a30Bble MEPEXObl, aHATIH3
(ha30BBIX JHATPAMM.

Tema 2.2. TepmoauHaMuKa

Teopus. TepMOOUHAMUYECKUN TOAXOA K H3YUCHHIO (DU3UYECKUX IPOIIECCOB.
TepmoanHaMu4ecKue napaMmeTpbl COCTOSIHUA Tena. BHyrpeHHss oHeprus Ttenma. IlepBoe Hawano
TepMoMHaMUKU. TepMonHamMuieckoe onucanue (pa3zoBbIX NEPEX0I0B,aHaNN3 (a30BbIX MPEBPALICHUI
C DHEpPreTHMYecKOM TOuku 3peHus. Pabora maeanbHOTrO raza mnpu u3MeHeHuu obObema. [Ipumenenue
IIEPBOTO Haydaja TEPMOJMHAMHUKH K PA3JIMYHBIM TEIUIOBBIM IIPOIECCaM, COBEPINAEMBIX HAJl UICAIBHBIM
razoM. AnuabatHelil mponecc. TenaoeMKoCTH Ta30B MpU MOCTOSHHOM JIaBJICHUH U TIOCTOSIHHOM 00BeMe.
TennoemkocTs TBepabIX Tes. TerutoBble MamuHbl. [IpuHIMN AeMCTBUA TEIIOBBIX ABUrarened. Lk
Kapno. KII/] TermoBoro ABAraTess U MyTH €ronoBbINIEHUS. [[BUTaTeb BHYTPEHHETO CTOPAHUS.

[TapoBas u razoBas TypOuHbI. PeakTuBHBIC ABUTATENH. XOJOIUIBHBIE MAIIUHBL. POJb TEMIOBBIX
MAalllMH B Pa3BUTUU TEIUIOPHEPTreTUKM M TpaHcmopTa. TemnoBble MallMHBI U OXpaHa MPUPOIBI.
O6patumbie W HeoOpaTUMbIe mporecchl. HeoOpaTUMOCTh TEIUIOBBIX MpoIlecCoB. BTopoil 3akoH
TEPMOJMHAMUKH U €r0 CTATUCTUYECKHUI CMBICII.

Ilpakmuxka. Pacdyer TepMOJIMHAMHYECKUX TIApaMETPOB pEAIbHBIX CHCTEM B Pa3IMYHBIX
cocTtosiHUAX. TepMouHaMUUecKuil aHamu3 (a3oBbIX MPEBpaLIeHUI. DHEPreTHYeCKre COOTHOLIEHUS TIPU
ucrapeHun (KOHACHCAIMK), TUIaBJIeHUU (KpPUCTAJUTM3AIlMu) BemiecTBa. [IpuMeHeHHne IMepBOro Havasa
TEPMOJIMHAMHUKN K OIHMCAHMIO IMPOLIECCOB HaJ HAEaIbHBIM a3oM, pacueT MapaMeTpoB ra3a B 3THUX
nporeccax. Beramcnenne KIIJ TemmoBeix MammH (B TOM 4YHCIIE€ M HACATBHBIX), pabOTArOMIMX TIO
paznuuHbIM 1uKIaM. KadecTBeHHbIE 3a7auyd Ha BO3MOXHOCTh- HEBO3MOXHOCTH CO3/IaHUS «BEYHOTO
neuratensy. Pacder adpexkTHBHOCTH pabOTHIXOIOIUIBLHBIX YCTAaHOBOK.

Pa3nen 3. DiekTpoguHaMuKa

ypOBeHB OpCABABICHUA MaTcpualia oOecrnieunBaeT yqamuMces BO3MOXHOCTL pelIaTb 3aJdadu
IIOBBIIICHHOTO YPOBHA CJIOXHOCTH M OJOKCICPHUMCEHTAJIBHO IIPOBEPATE OCHOBHBIC 3aKOHOMCPHOCTH
OJICKTPUYECTBA U MAarH€Tu3mMa, a TakxKe KOJIEOATEIBLHBIX HBOJIHOBEIX IIponIECCOB.

Ooyuaromuecst OyayT 3HATh:

= OCHOBHBIC ITOHATHA SJICKTPUYCCTBA U MArHECTU3MaA! BHGKTpI/I‘IeCKI/Iﬁ 3apsad, 9JICKTPHICCKOC
W MArduTHOC I10JIs1, HAIPAXKCHHOCTb, PA3HOCTb IIOTCHLUAJIOB, HAIIPSLDKCHUC, JJICKTPOCMKOCTD,
JUBJICKTPHUYCCKAA IIPOHULIACMOCTb, CTOPOHHUC CHJIIbI I/ISILC, MarauTHast UHAYKIU, MarHUTHBIN IIOTOK,
MAaravMTHas IMpPOHUIACMOCTb, HAIIPSXKCHHOCTb MAariHuTHOI'O I1OJIA.

OO0yuaromuecsi OyayT ymeThb:

= MpaBHUJIbHO OIIMCBIBATH U OOBSICHITHL OCHOBHEIC SIBIICHHUS U MponHeCChl DJICKTPOANHAMUKH,
AaBaTb TOYHBIC ONIPCACIICHHUA OCHOBHBIX MOHATHUH QJICKTPOMArHeTru3mMa.

(I)OprI 3aHﬂTI/II71, HCIIOJIB3YEMBIC ITPU U3YYCHUU JAaHHOT'O pa3Jiciia:

- JIEKIIMOHHAS;
- WHAMBUIyalIbHAs paboTa;
- rpymnmnoBas padora;

= HHAUBUAYAJIbHASA KOHCYJIbTALUs;
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- CPYIIIOBasi KOHCYJIbTAIUS;
- UTOTOBBIN TECT.

Tema 3.1. DaekTpuyeckoe mnoJje

Teopus. 3aKOH COXpaHEHUsS 3JIEKTPUUECKOro 3apsiia. TodeuHbI W pacnpelesIeHHbIN 3apsjibl.
3akon Kynona. Dnexrpuueckoe nose. HanpspkeHHOCTb. JINHUM HaNPsHKEHHOCTH. DJEKTPUYECKOE T0JIe
TOYEYHBIX 3apsa0B. OQHOPOIHOE 3JeKTprueckoe mnoJje. [IoTok HanpsKEHHOCTH AIEKTPUUECKOTO IMOJISL.
Teopema ["ayccau ee mpuMeHEHHE sl pacdeTa IEKTPUUECKUX ToJsie. PaboTa ayekTpuueckoro mosist
npu nepememieHuu 3apanoB. llorennuman. Hanpsbkenume.  CBs3p  MeXAy — HalpsDKEHUEM U
HaNpsDKEHHOCTbIO. [IpOBOJHUKM B 3JIEKTPUYECKOM IIOJIE. DJIEKTPUYECKas €MKOCTb. DJIEKTpUUYEcKas
€MKOCTh IUIOCKOTO KOHAEHcaTopa. Jlu3neKkTpuyeckas MPOHUIIAEMOCTh. DHEPIUs IEKTPUUYECKOTO MOJISL.
IImoTHOCTE OHEPTHUHU. I[I/IBJ'IGKTpI/IKI/I B DJICKTPHUYCCKOMIIOJIC. Mexanuzm NoJrsIpu3anu JUBJICKTPUKOB.

Ilpakmuka. PelieHne KayecTBEHHBIX 3a/ad IO 3JEKTPOCTAaTHUKE (DJIEKTpU3ALUs, MPOBOJASAIINE
cbhepsl), OOBsICHEHHWE HAOIMIOJAEMBIX DJJICKTPUUYCCKUX sIBJICHMM. Pacder cuiabl B3auMMOJIEHCTBHS
ANIEKTPUYECKUX 3apsl0B, €MKOCTH, 3apsja M OJHepruu KouaeHcartopa. Iloctpoenue rpadukoB
3aBUCHUMOCTEH AIIEKTPUUYECKUX NTapaMeTPOB 3apsKEHHBIX TEJT OT KOOPAUHAT.

Tema 3.2. 3aKOHBI MOCTOSHHOI'0 TOKA

Teopus. YcioBusi CyIIECTBOBaHUSI IMOCTOSIHHOTO TOKa. CTalMOHApHOE SJIEKTPUYECKOE TOJIE.
SHGKTPI/I‘IGCKI/IG oaenu C MnociaCaoBaTCIbHBIM W HapaJlJICIbHBIM  COCAMHCHUSAMU IIPOBOJHHKOB.
DJNeKTpoABMKYIIas cuia. 3akoH Oma 111 HEOJHOPOIHOTO y4acTKa Ienu U Ajis nojaHou nenu. [IpaBuna
Kupxroda. Pacuer pa3BeTBICHHBIX SJICKTPUYECKUX IIENEH, CMENIAHHBIX COCIWHEHUH TPOBOTHUKOB.
[IyHTBI ¥ TOTIOJTHUTENbHBIE COMPOTUBIIEHU. PaboTa 1 MomHOCTh TOoKa. 3akoH J[koynsa-JIeHa.

DJIEKTpUYECKH TOK B MeTauiaXx. OCHOBHBIEC MOJIOKEHUSI AJEKTPOHHOM TEOPUH MPOBOJUMOCTHU
MeTauioB. CKOpPOCTh  YHOPSAIOYEHHOTO JIBMJKEHUS DJIEKTPOHOB B IPOBOJHHMKE. 3aBUCHMOCTH
CONIPOTHUBIIEHUs OT TeMmiepaTypbl. CBEpXIPOBOJAMMOCTb. DJIEKTPUYECKUM TOK B IMOJYNPOBOJHUKAX.
DnekTpuyeckas MPOBOJUMOCTH ITOJIYIPOBOJIHUKOB U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl M OCBEIICHHUS.
CobOcTBeHHass M TpUMECHas MPOBOJUMOCTb MOJIYIPOBOJHUKOB. TepMo- u  (HOTOpE3UCTOPBHI.
DJIEKTPOHHO-AbIpOYHBIN  mepexona.  I[lomynpoBognukoBwiii  auoa.  Tpansucrop.  Ilpumenenue
MOJTYITPOBOJTHUKOBBIX TpHOOpoB. Tpurrep kak anmemeHT DBM. MHTerpaiabHbie CXeMbl. DJIEKTPOHHAs
smuccud. BonpT-aMIiepHas XapakTepucTUKa AUOJa. DIEKTPOHHbBIE ITyYKU U UX CBOMCTBA. DJIEKTPOHHO-
mydeBas TpyOKa. DIEKTpUUECKUH TOK B PacTBOpaxX M paciiaBax 3JIEKTPOJIUTOB. 3aKOH JIEKTPOJIM3A.
Onpenenenue 3apsga 31ekTpoHa. [I[puMeHeHne 3IeKTpoiM3a B TEXHUKE. DJIEKTPUUECKUI TOK B rasax.
HecamocrosiTenpHBII M CaMOCTOATENBHBIM pa3psapl B raszax. Buabsl camMOCTOATENBHOTO paspsja
(Trerouuii, UCKPOBOM, KOPOHHBIN, TyroBoil). [Tonstue o mnazme. MI'JI-reHepatop. DneKTpUYECKHl TOK
B Bakyyme. BakyymHBIi 110 U TpUoA. DIEKTpoHHO-Ty4eBas TpyOka. OnbiT Modde-MuikeHa.

HpaKmuKa. Pacuer COIIPOTHUBJICHUA TOCIICAOBATCIBHOIO, IapaJlUICJIbHOTO W CMCHIAHHOI'O
COCANHCHUA ITPOBOJHUKOB. Brrunciaenue nageHus HaIps’KCHUSA, CUJIbI TOKA, BBIJEIISIEMON MOIITHOCTH B
LIEIIM IIOCTOSTHHOI'O TOKa. PacdeT CI0KHBIX IENel ¢ IIOMOIIbIO IMpaBUJI KI/IpXI‘O(i)a. HOCTpOCHI/Ie " aHaJIu3
BOJIbTa-aMIICPHBIX XAPAKTCPUCTUK PE3UCTOPOB, PACTBOPOB U MOJIYIIPOBOAHUKOB.

HTorosoe 3ansiTne

KonTtponsHas padora.
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Y4eOHblii (TeMATHUYECKUIl) MJIAH.

2-ii rog 00y4yeHust

KoandecTBo 4acoB

Ne HaumenoBanue DopmbI
n/n pasjiea, TeMbl Beero Teopus IpakTu aTrrecrauuu/
Ka KOHTPOJIf
BBoanoe 3ansatue 2 2
Paznen 2.
30 24 6
DJIeKTPOIMHAMHUKA
MaruutHoe 1noJjie KOHTPOJILHBIHN
2.1, 10 8 2 p
TECT
DIIeKTpOMAarduTHAS KOHTPOJIbHBIN
2.2. p 10 8 2 p
WHTYKITHAS TECT
ONEeKTPOMarHUTHBIE KOHTPOJILHBIH
2.3, p 10 8 2 p
KOJIEOAHUS U BOJIHEL. TECT
Pa3zgen 3. OnTuka u
36 30 6
KBaHTOBas (pu3UKa
BomnoBas ontuka KOHTPOJILHEBIN
3.1, 10 8 2 p
TECT
I'eomerpuueckas KOHTPOJIBHBIIT
3.2. 10 8 2
OIITHUKA TecT
dusuka atoma KOHTPOJILHBIN
3.3. 8 6 2 p
TECT
du3uka aTOMHOTO KOHTPOJILHBIN
3.4. 8 6 2 p
spa TECT
KOHTPOJIbHAS
Urorosoe 3ausdarue 2 2 p
paborta
Bcero 70 56 14
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Conepxanue yueOHOro (TeMaTH4eCKOI0) MJIAHA.
2-¥i roa o0y4yeHust
BBoanoe 3anaTune. Beenenue B [Iporpammy. MHCTpyKTax 110 TEXHUKE OE3011aCHOCTH.
Pa3nea 1. DnekrpoguHamMmuka

ypOBeHI) NpCABABICHHUA MaTcpualia oOecrieynBacT ydqamuMces peiuarb 3aJadun
IOBBIIICHHOTO  YpPOBHA  CJIIOXHOCTH M  OKCICPHUMCHTAJIBHO HPOBCPATH OCHOBHLBIC 3aKOHOMCPHOCTU
QJICKTPUYCCTBA U MAaru€Tru3mMa, a TakKKe KOJICOATEIbHBIX 1 BOJIHOBBIXIIPOLIECCOB.

Oo0yuarouuecs OyayT 3HATh:

- OCHOBHBIE MOHATHS TEOPUH AIEKTPOMATHUTHBIX KOJIEOAHUM M BOJIH: 3JEKTPOMArHuTHasl UHIYKIINS;
CaMOMHJIyKIIMS, WHAYKTUBHOCTb, CBOOOJHBIE U BBIHYXICHHbIE KOJI€OaHUS; KOJIeOaTeNbHbIN KOHTYD;
MIEPEMEHHBI TOK; pE30HAHC, DSJEKTPOMAarHUTHAs BOJIHA; HHTEepQEepeHuus, Aucnepcus, audpaxius,
MOJIAPU3ALUAIEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI JIEKTPUUECTBA M MarHeTu3Ma: 3akoH KyioHa, 3aKOH cOXpaHeHUs 3apsia, 3aKOH
Owma 17151 HeoTHOPOAHOM U MOJTHOM 1ienH, mpasmiia Kupxroda;

= OCHOBHBIC 3aKOHBI TCOPHUH DJJICKTPOMAI'HUTHBIX KoJIcOaHMH W BOJIH: 3aKOH BHeKTpOMaFHHTHOfI
WHAYKOHUHU, 3aKOHBI OTPAXKXCHUA, TPECIIOMIICHUA W MOTJIOMICHUSA 3JICKTPOMAIrHUTHBIX BOJIH, MMOCTYJIAThI TCOPHUHU
OTHOCHUTCIIBHOCTH,

- CYTh OCHOBOTIOJIATaIOUIUX OMBITOB AIEKTPOAMHAMUKU: ONbITOB ®pankiuHa, BonbTel, Kynona, OMma,
Awmnepa, @apazes, ['epiia;

- BO3MOXHOCTM  NIPAKTHUYECKOTO NPUMEHEHHUs  SBIECHUI W  3aKOHOB  3JEKTPOIMHAMUKHU:
AJIEKTPOU3MEPUTENIbHBIE ~ NMPUOOPHI,  MarHuTHas ~ 3amUCh  3BYKa,  DJEKTPOHHO-JIyuYeBas  TpyOKa,
MOJIYIIPOBOJAHUKOBBIN  AMOJ, TEPMOPE3UCTOP, TPAH3UCTOpP, TEHEpaTop MEePEMEHHOr0 TOKa, CcXeMma
paauoTeneoHHOM CBSI3U, HHAYKIIMOHHAS CBapKa, TpaHC(HOPMATOPHI;

- OCHOBHBIE  H3MEpUTENbHbIE MPUOOPHI  BIEKTPOAMHAMUKH:  OCHWLIOrpad,  MyIbTHUMETP,
TEPMOPE3UCTOP;

- METO/Ibl PeLICHUs OJMMIIMAAHBIX 33a4 110 IEKTPOJMHAMUKE.
O0yyaromuecst OyayT ymMeThb:

= IIPAaBHUJIBHO OIIMCbhIBATb H OOBACHATL OCHOBHBIE SIBJIEHUS U IMpOoUCCChI JJICKTPOANHAMUKH, 1aBATb
TOYHBIC OIIPCACIICHHA OCHOBHBIX MOHSITUHI QJICKTPOMAru€Tru3ma,

- peuiaTth 3aJa4u Ha 3aKOH COXPAHCHUSA IDJIICKTPHUYCCKOI'0 3apsijia, 3aKOHBI Ky.]'IOHa, OMa, IpaBujia
Kprrocpa, HeHua, 3aKOH 3J'ICKTpOMaFHI/ITHOI71 HWHAYKIIMU; HA JBUKCHHUEC U PABHOBCCHUC 3aPAKCHHBIX YaCTHILl B
QJICKTPUYICCKOM U MAarHUTHOM ITOJIAX,

= BBIUUCIIATH  HAIPSOKCHHOCTb, HANPSIKCHUC, CHUIIY TOKa, pa60Ty QJICKTPUYICCKOTO  MOJIA,
QJICKTPOCMKOCTh, MArHUTHYIO HHAYKIIUIO, CUITY HopeHua, CI/IJ'IYAMHepa, a TaKXKC MMapaMeTpPhbL K0JIe0aTeILHOTO
KOHTYpa U BHCKTpOMaFHHTHOﬁ BOJIHBI,

= 1/1306pa>1<aTL U YUTaTb OJICKTPUYCCKHUC NCHIH, 3aBUCUMOCTH OCHOBHBIX
nmapaMeTpoOB K0J1e0aTeIbHOTrO KOHTYpa OT BpCMCHU;
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- CTPOUTb BEKTOPHBIE AMArpaMMBbl JIEKTPUUECKUX KOJIEOaHMUI;

- ONPEACNATh IKCIEPUMEHTAIBHO NapaMEeTphl SJEKTPUUECKUX LENEH, IPOBEPATh MUX HCIPABHOCTH;
U3MEpATh IMapaMeTphl AIIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH; TONMy4daTh Ha ocIpuuiorpade KapTHHY
ANIEKTPUIECKUX KoJiebanuii u purypsr Jlnccaxy;

- TIONB30BAThCA  (UBMUECKUMH  TNPHOOpAMH:  aMIIEPMETPOM, BOJBTMETPOM, MYIBTHMETPOM,
ocumiorpadoM, TeHEPaTOPOM AEKTPUIECKUX CUTHAJIOB;

- peuaThb 3aJa4u 110 3JICKTPHUICCTBY, MAarneTUusmy, KO0JIEOAHHUSM ITOBBIIIIEHHOIO YPOBHA CJIIOKHOCTH U
OJIMMITMAJJHBIC 3aJa4H.

®opMbl 3aHATHI, MCTIOJIE3YEMbIE ITPH N3YYSHUH JaHHOTO pa3Jiena:
- JIGKIIMOHHAS;

- HMHIUBUIyalbHas paboTa;

- rpynmnoBas paborta;

-  WHAWBHIYyaIbHAs KOHCYJIbTAIINS;

- TpyImnoBasi KOHCYJIbTAIHS;

- UTOTOBBIN TECT.

Tema 1.1. MaraurHoe moJjie

Teopus. MarauTHoe B3aMMOJEHCTBUE TOKOB. MarHuTHoe moJie Toka. MarHutHas MHAYKIuA. JIuHuun
MAarHUTHOM WHAYKIMU. MarauuTHbeid moTtok. Cunma Amnepa. [IpuHIun aeldcTBUA AJIEKTPOU3MEPUTEIbHBIX
npudopoB. ['pomroroBopurens. Cua Jlopenna. J[BkeHHE SIICKTPUUECKHX 3apsioB B AJICKTPUYECKOM U
MAarHUTHOM TIOJISIX. Y CKOPUTENHU 3apsDKEHHBIX dacTuil. Macc- criektporpad. MarHuTHbIE CBOMCTBABEIIECTB.
DNeKTpUYeCKUi ABUTATEh MOCTOSIHHOTO TOKA.

Hpakmuka. Brrunciaenue HHAYKIIUHW MAIrHATHOT'O ITIOJIA IJIA paBHH‘lHOﬁ KOH(i)I/IpraHI/II/I IIPOBOAHHKOB.
Pacuer cuibl AMnepa n HopeHua, napaMETpoOB TPACKTOPUH 3apsHKCHHBIX YaCTHUI B MarHMTHOM IIOJIC.
KadgecTBeHHOE OomnMcanue ﬂBHeHHﬁ, CBsI3aHHBIX C MAarHUTHBIM II0JIEM B BCIIICCTBE.

Tema 1.2. DjieKTpOMArHUTHAS UHAYKIUS

Teopus. SlBnenue snekrpoMarHuTHOM MHAyKUuU. DJC mHayknuu. MHAYKIMOHHOE 3JIEKTPUYECKOE
noje. 3akoH dJeKTpoMarHUTHOM wuHAykuuu. IlpaBuno Jlenna. BuxpeBoe »siexTpuueckoe moie.
OnextpoauHamMudeckuii Mukpodon. Camounnykuus. UHIYKTUBHOCTh. BnusiHue cpenpl HA WHIYKTHUBHOCTB.
DHepruss MarHUTHOTO moJist. [ImoTHOCTE sHEeprun. OTHOCUTEIBHOCTh AJIEKTPUUECKOTO M MAarHUTHOTO IMOJIEH.
[110THOCTB 3HEPTUM MAarHUTHOTO TOJIs. DJIEKTPUUECKUN T€HEPaTOP

ITOCTOAHHOI'O TOKA.

Hpakmuka. Pemienne kadecTBEHHBIX U paCyYCTHBIX 3aaa4v II0 BHGKTpOMaFHHTHOﬁ HHAYKIHUHU.
Brruncienue 3[[(: CaMOMHAYKIIUU, SHCPIUU 3ap$1>1<eHH0171 KaTyYIIKU 1 MAaraiuTHOTO ITOJIA.

Tema 1.3. DneKTpOMAarHuTHbIE KOJIEOAHUS U BOJTHBI

Teopus. KonebarenbHoe IBHXKEHHE U KojeOaTenbHas cucreMa. CBOOOIHBIE KOJEOaHUs B UIeabHBIX
KosiebarenbHbIX cucTemMax. ['apmonudeckue konebanus. [lepuon, yacrora, aMInTyaa, ¢paza rapMOHHMYECKHX
kosnebanuid. [Ipuniun cynepnosuun. ['paduueckoe nmpeacraBieHne rapMOHUYECKUX KoJjiebanuil. CioxeHue
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rapMOHMYECKUX KojeOanuii. BekTtopHple auarpammbl. Herapmonumdeckue konebanusi. CBoOoaHBIC
3NIEKTPOMArHuTHBIE KosieOaHus B KOHType. [IpeBpamienue sHepruu B KosiebarenbHoM KoHType. CoOcTBeHHas
94acToTa KoJeOaHUil B KOHType. 3aTyxarollue 3JIeKTPUYeCKue KoJeOaHus. AHAIOTHS SIEKTPOMATrHUTHBIX H
ANIEKTPUYECKUX KoyieOaHwil. ABTOkoyieOaHus. ['eHeparop He3aTyxarommx KoyieOaHuil (Ha TpaH3UCTOpE).
Brinyxaennsie anekrpuyeckue kosedanus. [lepemennsiit Tok. ['enepaTop nepeMeHHOro Toka. JlerictByromme
3HAYEHUS HAIPSDKEHUHM U CUIIBI TOKA. AKTUBHOE, EMKOCTHOE M MHJIYKTUBHOE CONIPOTUBJIECHUS. 3aKkoH Oma 111
AJIEKTPUYECKOW LENu IEepEeMEHHOro Toka. Pe3oHaHc HampspkeHMH u TOKOB. CnocoObl  MosyueHus
HerapMoOHHWYeCKHX Kosiebanuii. Tpancdopmarop.

DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMArHuTHbIE BOJIHBI U CKOPOCTh UX PacHpOCTpaHEHUs. YpaBHEHUE
BOJHBI. OTpaxkeHue, NpejaoMieHue, UHTeppepeHus, TUGpaKIus, MOJSIpU3alUs IEKTPOMArHUTHBIX BOJIH.
DOHeprusi 3JIEKTPOMArHUTHOM BOJIHBI, OOBEMHasl TUIOTHOCTh SHEpPruM BoOJIHBL M300perenune paano A.C.
[TonoBbiM.  IlpuHinun  panuoteneoHHOW  CBSI3W, MOAYIALMS U AeTekThpoBaHue. [Ipocreimunii
panuonpuemMHuk. Pagnonokanus. Tenesunenue. Pa3sutue cpeacts cBs3u B Poccun.

Ilpaxkmuxka. TTocTpoeHNE BEKTOPHBIX IUarpamMM 3JIEKTPUUYECKUX KojiebaHui. Pacuer mapameTpoB nenu
MIEPEMEHHOTO TOKa (EeMKOCTHOTO W MHIYKTHUBHOTO COMNPOTHBIECHWH M MOIIHOCTH TNEPEMEHHOTO TOKa).
Pemenne 3amady mo aJIEKTPOMAarHUTHBIM KOJIEOAHHWSM M BOJIHAM, pacdeT KoddduimeHta TpaHchopMaluu.
KauectBenHoe u uncnenHoe onucanue 3pGeKToB TEOPUH OTHOCUTEIBHOCTH.

Pazgen 2. Onruka. KBantoBas u siiepHasi pusuka

VYpoBeHb MpenbsaBICHUS MaTepraiia 00ecreurBaeT yJalluMcsl peliaTh 3aJa4ui MOBBIILIEHHOTO YPOBHS
CIIOHOCTH U IKCIIEPUMEHTAIBHO MPOBEPSATH OCHOBHBIE3aKOHOMEPHOCTHU ONTHUKH, AaTOMHON GU3MKU U (PU3HKU
aTOMHOTO Si/pa.

Oobyuaromuecst OyayT 3HATh:

- OCHOBHBIE TIOHATHUS ONTHUKH: CBET, JIMH3a, 3€pKajio, MHUMOE M ACHCTBUTEIbHOE H300paKeHHE,;
unTepdepeHus, rudpakuus U Noaspus3alms cBera; IMppakiMoOHHAs pelIeTKa, 30HHas IJIACTHHKA;

- OCHOBHbBIC NOHATHS KBAaHTOBOH (PM3UKH: TEIUIOBOE HM3JIy4yeHHE, aOCOIIOTHO YepHOE TeJO, KBAaHT,
¢boToH, GoTOrddeKT, CTAMOHAPHOE COCTOSHHUE, M30TOI, KBAaHTOBAaHWE U JAMCKPETHOCTb, AeOpoiiieBcKas
JUIMHA BOJIHBI, A]Ip0O, HEUTPOH, TPOTOH,AICPHBII peakTop, CYETYUK U IETEKTOP YacTHUIL U JIp.;

- OCHOBHBIC 3aKOHBI ONITUKH: 3aKOH OTPAXXEHHS U MPEJIOMIICHUS CBETA, ypaBHEHUE TOHKOU JIMH3BI U
chepuyecKkoro 3epkaia, yCIOBHE MaKCUMyMOB W MUHHUMYMOB HUHTEp(HEpPEHIHOHHOW W AudpakunoHHON
KapTUHBI,

- CYTb OCHOBOIOJArarOUIMX OTBITOB ONTHUKA U KBaHTOBOW (u3uku: omnbiToB Heiotona, HOHra,
Openens, Pesepdopna, Komnrona, Cronerosa, Jlebenesa u np.;

= BO3MOXHOCTH MNPAKTHYCCKOTO MNPHUMCHCHUA SIBJIGHMH M 3aKOHOB OITHKHA W KBAHTOBOM (1)I/I3I/IKI/II
OYKH, INPOCBCTIAOIIAA OIITUKA, TCICCKOII, (I)OTOBJ'IeMeHT, CHCKTp&J’ILHHI’I AHAJIN3, aTOMHAad 3JICKTPOCTAHI M,
JIydeBasd TC€parud U ap.;

- OCHOBHBIE H3MEPUTENIbHBIE NMPUOOPHI ONTHKM M KBAHTOBOM (DM3MKU: MOJIAPOUA, pedpakToMerp,
criekrporpad, audpaxiroHHas pemeTka,PoToNeKTpOHHBIH YMHOXKUTENb, PoTOpe3ncTop, cueTurk [ eirepa;

= MCTOJbI PCIICHHUA OJIMMITMAAHBIX 3a/ia4 IO OIITUKEC U KBAHTOBOM (I)I/ISI/IKC.

Oo0yuawmuecs OyIyT ymMeThb:
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- IIPaBHUJIBHO OIIKUCBIBATH U OOBSICHAThL OCHOBHBIC ONTHYECKHE M KBAHTOBBLIC SBJICHUS U MMpoNHeCCChI,
AaBaTb TOYHBIC OMPCACIICHUA OCHOBHBIX MOHSATUH ONITUKHU U aTOMHOM (1)I/I3I/IKI/I,

- BBIYUCIATH MapaMeTpbl ONTHYECKHX cHUCTeM ((OKYCHOE pPACCTOSHUE JIMH3bL, YBEIUYEHUE
M300paXCHUS, TOJIIUHBI TJICHOK), aTOMHBIX COCTOSIHUH (palychl OpOHWTHI I CKOPOCTH JJICKTpOHA, paboTta
BBIXOJIa AJIEKTPOHA) U AJEPHBIX peaKUMi (BbIAEIIEMasTEIUIOTA);

CTPOUTDH X0 JIy‘-IGfI B OIITUYCCKUX CHUCTEMaAX,;

- IIPOBEPSATh  ODKCIEPUMEHTAIBHO 3aKOH MPEJIOMIICHHS M OTPaKEHMS CBETa, I10JIydarTh
UHTepQEPEHIIMOHHbIE W JU(QPAKIUOHHBIE KApTHHBI 1O PAa3JIMYHBIM CXEeMaM, OMpenensiTh (POKycHOE
paccTosiHUE JIMH3bL; HA0MI0JaTh ATOMHBIE CIIEKTPBI;

- TI0JB30BAaThCS (PU3MUECKHUMHU TPUOOpaAaMU ONTUKM W KBAHTOBOM (DUBHMKH:  TOJSIPOUIOM,
pedpakromerpom, crekTporpadomM, aUPPAKIIMOHHOW PpEHIeTKONW, (OTOIIEKTPOHHBIM  YMHOXKHUTEIEM,
(hoTope3ucTopom, JINH30M;

- pfuaTth 3aaa4u IO OINTHUKE U aTOMHO q)HSI/IKe IMOBBIINICHHOI'O YPOBHA CJIOXXHOCTH U OJIMMIIMA/IHBIC
3aga4u.

@ opMbl 3aHATHH, UCITOJIB3YEMbIE ITPU U3YYEHHUH JAHHOTO pa3fena:
- JIGKIIMOHHAS;

-  WHAUBHUAyalbHas paboTa;

- rpymnmoBas paboTa;

- WMHIUBUAyaJlbHAas KOHCYJIbTAIUS;

- IpyINIOBas KOHCYJIbTAIHS;

- UTOTOBBIN TECT.

Tema 3.1. BostHOBast OITHKA

Teopus. DNeKTPOMArHUTHbIE W3IYYEHHUS Pa3HBIX JJIMH BOJH - paauoBosiHbl. HHppakpacHoe
U3NIydyeHUe, BUIMMOE W3IIyuyeHUe, yiabTpaduoneroBoe, pPEHTIC€HOBCKOE M Tramma-usinydeHue. CBeT Kak
anekTpomaruutHas BojHa. Ckopocth cBera. Korepentnocts. MHTepdepenuus crera. MHTEpdhepeHIOHHbIE
cxeMbl (cxema FOnra, 3epkano Jlnoiga, ounpusma u Ouzepkana Openensi). CHeKTpaabHOE Pa3IoKEHHE MPU
unreppepenuu. Judpakuus ceera. [Tpunmun I'oiirenca-dpenens. JudpakiuonHas pemierka.

Hudpakunonnsiii cnektp. OrnpeneneHue UIMHBI CBETOBOM BOJHBL [loHsTHe o0 rosorpadumn.
[lonsipuzanus cBeta W ee mMpuUMEHEHHe B TexHuKe. Jlucmepcuss ¥ TOIOIIeHHe cBeTa. JlucrepcHOHHBIN
cnekTp. CreKTpOCKOIL.

Ilpakmuxa. V300pakeHue, aHaIM3 U pacyeT Pa3IMYHbIX UHTEPPEPEHIMOHHBIX M JU(PAKIUOHHBIX
cxeM. Beruncnenne u3MeHeHUs IMHBI, 9acTOThI, CKOPOCTH U MHTEHCUBHOCTHU CBETA MPU IIPOXOKIACHUU €r0
4epes BEIECTBO.

Tema 3.2. 'eomeTpuyeckasi ONTHKA
Teopua. T'eomeTpuueckas ONTUKA KakK IpENENbHBIA ClIydall BOJIHOBOM ONTHKH. 3aKOHBI
FEOMETPUUYECKON ONTUKH: 3aKOH MPSMOJIMHEMHOIO paCIpOCTPAHEHHUS], 3aKOH OTPaKECHMs, 3aKOH IIPETIOMIICHUS
ceera. [Ipunuun depma. Ilnockoe u chepuueckoe 3epkana. [lonnoe orpaxenue. Jlunza. ®opmyna TOHKOH
muH3bl. Cepudeckas u XxpoMaTHueckas abepparusi. Y BeIMYeHHe JINH3BL.
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I'ma3 xak ontuueckas cucrema. Jledexrs! 3penus. Ouxu. @otomerpusi. CeroBoiinoTok. Cuia cBera.
OcBemneHHOCTh. 3aKoH OcBeleHHOCTH. CyObeKTUBHBIE U OOBEKTUBHBIC XapaKTEPUCTUKU W3ITY4CHUS.
Onrtuyeckne npubopsl. PoToanmapaT, MPOSKIHOHHBIE anmapaThl, Jyla, MHUKPOCKOI, 3pHUTEIbHBIE TPYOBHI,
Teneckon. Pasperaromias ciocoOHOCTb ONTHYECKUX IPUOOPOB.

Ilpakxmuka. lloctpoenue xoxa iyda (M300pakeHHUI) NpU IPOXOXKIEHUU (OTPaKEHUHM) CBETa B
Pa3IMYHbIX ONTHYECKUX cucTeMax (JIMH3bI, MpO3pauHble MPU3MbI U IUIACTUHBI, 3€pKajia), OIpelesIeHHe
mapaMETpoOB 3TUX CUCTCM. Pemenue 3ala4 Ha 3aKOHBI OTPAKCHUA U TPCIIOMIICHHA. Brrunciienne napamMcTpoOB
M300paKeHUs B PA3IMYHBIX MPUOOPAX, BOOPYKAIOIIKX TJIa3 YeJIOBEKa (TEIECKOT, JIyla, MUKPOCKOIT).

Tema 3.3. duzuka aroma

Teopus. BO3HUKHOBEHUE Y4YEHHMS] O KBaHTaX. 3aKOHBI TEIJIOBOIO M3iIydeHHs. DPOTOIIEKTPUUECKUM
abhdext u ero 3akoHel. YpaBHeHue ¢otoddpdexra. DoToH, €ro HHEprus M UMMYIbC. [IpumeHeHue
¢dotordpdexra B TexHuke. JlaBnenue cBera. OmpiThl JlebeneBa. BoiaHoBbIE M KBaHTOBBIE CBOICTBa CBETa.
OnbITel W SBJIEHUSA, TOATBEPKIAIONINE CJIOXKHOCTH aroMa. Mojenb aroma Pesepdopna. KBanToBBIE
nocrynatel bopa. Moaens aroma Bogopona no bopy. IIpoucxoxaeHune nuHedaTrsix cneKkTpoB. CHEKTphI
U3ITy4yeHus U noriomenus. Jlazepsl 1 UX MpUMEHEHHe.

Ilpakmuxa. BpluncieHUe XapaKTEPUCTUK TEIUIOBOIO M3JIYy4eHHs aOCONIOTHO YEpHOIo Tena.
[TocTpoenne sHepreTHUECKUX ypoBHEH aToMa M pacdeT mapaMeTpoB 3JIEKTpOHA B arome. PemieHue 3agau Ha
3aKOHBIL.

Tema 3.4. duszuka aTOMHOTIO siApa

Teopusa. CoctaB aTOMHOTO sapa. M3oTomnsl. fnepHble CUiIbl. DHEPTUs CBSI3W aTOMHBIX sijep. Crekrp
SHEPreTUYECKUX COCTOSIHUM aToMHOro siapa. l'amma- wusnydenue. PaamoakTuBHOCTh. PagunoakTHBHBIE
npeBparnieHus saep. Anbda-, 0eTa- pacrnajn, raMMa-u3iIydeHue npu anbda- u Oera-pacmanax. HelrpuHo.
HckyccTBeHHast paauoakTUBHOCTh. [lo3UTpoH. DKcCnepuMEHTalbHBIE METOAbl PETUCTPALUU 3apsKEHHBIX
YyacTUll. 3aKOH PaJMOaKTHUBHOIO pacraia. SjaepHble peakuuu. DHEPreTHUECKU BBIXOJ SACPHBIX PEaKIIMMA.
Jlenenue saep ypana. Snepublii peakrop. TepmosaepHas peakuus. [lonydeHne paguoakTUBHBIX H30TOINOB U
ux ucrnosb3oBanue.IlonsTHE 0 103€ U3TyYeHHS U OMOJOTUYECKOM 3aluTe.

Ilpakmuka. PenieHue 3aqad Ha MPaBUJIO CMEIICHUS MPH PAJAUOAKTUBHBIX HU3IYYCHHUSIX M 3aKOH
pPaZMoOaKTUBHOIO pacmnajia. BeruncineHue sHeEpruu, BhIACHAIONICNCS B sSAepHBIX peaknusx. CocraBieHue
ypaBHEHUH TEPMOSJICPHBIX PEAKIHI U OTpeieNieHne IPOAYKTOB ITHX PEaKIIUi.

HTorosoe 3ansiTne

KounTponsnas paboTa.

7. IlnaHupyemble pe3y/bTaThl

JlocTKeHNEe IUIAHUPYEMBIX pPE3yJAbTaTOB B OCHOBHOM IIKOJIE IPOHUCXOJUT B KOMILIEKCE
HCIOJIb30BAHUS YETHIPEX MEXIUCIUIUIMHAPHBIX Y4eOHBIX mporpaMM («PopMHpOBaHUE YHUBEPCAIbHBIX
yueOHbIX aedcTBuil», «PopmupoBanue HWKT-kommereHTHOCTH oOydatommxcs», «OCHOBBI YyueOHO-
UCCIIEI0BATENILCKOM M TPOEKTHOM AeATebHOCTHY, «OCHOBBI CMBICIIOBOTO YTEHHS M PA0OTHI C TEKCTOM)
U y4yeOHBIX NPOrpaMM IO BCEM MpeaMeraMm, B ToM uucie mno ¢usuke. [locne u3yueHHs mporpaMMbl
BHEYpOuHOH nestensHOCTH «IIpakTuka perenns GU3nIecKux 3aau» 00ydaronuecs:

* CUCTEMAaTU3UPYIOT TEOPETUYECKHE 3HaHWA M YMEHUS [0 pEIICHHI0 CTAaHJApTHBIX,

HECTAHAAPTHBIX, TCXHUYCCKUX WU OJIMMIIMAAHBIX 3ala4 pa3JIMYHbIMU MCTOaMU;
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* BBIPAOOTAIOT MHAMBHIYAIbHBIA CTHIIb PEHICHUsT (PU3HMUECKUX 3aa4;

* COBEPUICHCTBYIOT YMEHHS Ha IPAKTUKE II0Jb30BaThCS NpUOOpamMH, IPOBOAUTH H3MEPEHMS
(bI/I3I/IquKI/IX BCIIMYUH (OHpGI[eHSITB ueHy ACJIICHUA, CHUMATh IIOKa3aHU, CO6JIIOII3,TB HpaBI/IJIa TCXHHUKU
0€301MMacHOCTH);

* Hay4aTcsl IOJIb30BAThCS MPUOOpPAMH, C KOTOPHIMH HE CTaJIKUBAIOTCA Ha YpoKax (QHU3UKA B
OCHOBHOM TITKOJIE;

* pa3paboTalOT W CKOHCTPYUPYIOT MPUOOPHI WU MOJEIH ISl MOCHeayroneli paboTel B KaOMHETE

bu3uKy.
* COBEpIICHCTBYIOT HAaBBIKM IIMCBMEHHOM ¥ YCTHOM pednm B IpOLECCe HAlNCAHUA

HCCICN0BATCIIbCKUX pa60T, I/IHCTPYKHI/II\/'I K BBIIIOJJHEHHBIM MOJCIISIM H an/I6opaM, IIPpU BBICTYIUICHUAX Ha
HAy4YHO - MPaKTUYECKUX KOH(EPEHLMSIX Pa3IMUHbIX YPOBHEH.

* ONpENeNAT JajbHeillllee HampaBiIeHHE pa3BUTHS CBOUX CHOCOOHOCTEH, cdepy HaydHBIX
UHTEPECOB, ONPEIEIATCS ¢ BBIOOPOM JAJIbHEHILIEro 00pa3oBaTeIbHOTO MaplIpyTa, JaJbHEHIIero npoQuis
oOyueHus B cTapieil HIKoJIe.

Ilpeomemmnvimu pezynomamamu porpaMMbl BHEYPOUHOM EATEIbHOCTH SBIISIFOTCA:

1 ymeHHe moJib30BaThCA METOJAMU HAyYHOTO MO3HAHUS, IPOBOAUTH HAOIIOJEHMS, IIAaHUPOBAThH
Y IPOBOAMTH IKCIIEPUMEHTHI, 00padaThIBaTh pe3ysbTaThl U3MEPEHUI;

2 HAY4UTHCS TOJI30BAaThCS W3MEPHUTENBHBIMA TPUOOpaMu (BECHI, JAWHAMOMETD, TEPMOMETD),
coOuparth HECI0KHbIE SKCIIEPUMEHTANIbHBIE YCTAHOBKH IS TPOBEJIEHUS IPOCTEHIIINX OMBITOB;

3. pa3BUTHE DJJIEMEHTOB TEOPETHMUECKOTO MBIIUIEHUST Ha OCHOBE (QOPMHUpPOBAHUS yMEHUU
yCTaHaBIMBATh (aKThl, BBIACIATH INIABHOE B M3y4aeMOM SIBJICHHH, BBISBIISATH NPUYMHHO-CIIEACTBEHHbIE
CBSI3M MEX/1y BEIMYMHAMHU, KOTOPBIE €T0 XapaKTepPU3YIOT, BEIABUIaTh TUIIOTE3bI, (POPMYIUPOBATH BHIBOIBI;

4. pa3BUTHME KOMMYHHMKATHBHBIX YMEHMI: JOKIIAIbIBATh O PE3Yy/IbTaTax HKCIEPUMEHTA, KPATKO U
TOYHO OTBEYaTh HAa BOIPOCHI, UCIOJIb30BATh CIPABOYHYIO JINTEPATYPY U APYrHe UCTOYHUKH UH(DOPMALIUU.

Memanpeomemnvimu pe3yibmamamu NporpaMMbl BHEYPOUHOU JEATEIBHOCTH SIBIISIOTCS:

1 oBnageHNe HaBBIKAMU CaMOCTOSITEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUM, OpraHu3alnuy y4eOHOM!
JESATENbHOCTH, IIOCTAHOBKM €€, IUIaHUPOBAHUS, CAMOKOHTPOJII M OLEHKH pE3yJbTaTOB CBOEU
NEeSATENbHOCTH, YMEHUSIMU MIPEABUIAETh BO3MOKHBIE PE3yIbTaThl CBOMX JCHCTBU;

2 npuoOpeTeHHe OIbITa CaMOCTOSITENBHOTO TIOMCKAa aHainu3a MU oTOopa HH(OpMAIUH C
WCIOJIb30BAHMEM  Pa3NIUYHBIX MCTOYHMKOB M HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTHUH I pEIICHUS
SKCIIEPUMEHTAJIbHBIX 3a/1aY;

3. ¢opMupoBaHUe yMEHUN PabOTaTh B TPYIIE C BHIMOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH,
MIPEJICTaBIATh U OTCTaUBAaTh CBOW B3TJISABI U YOSKI€HUS, BECTH IUCKYCCHIO;

4. oBIaJieHUE HKCIIEPUMEHTAIbHBIMU METOJaMU PELLCHUS 3a/1a4.

Jluunocmuvimu pezyromamamu IporpaMMbl BHEYPOUHOU JESITEILHOCTH SIBJISIFOTCS:

1 chopMHpPOBaHHOCTH MO3HABATENbHBIX WHTEPECOB, HWHTEUIEKTYyalbHBIX W TBOPYECKHX
COocOOHOCTEH yyamuxcs;

2 CaMOCTOSITENHHOCTb B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUH;

3. npuoOpeTeHHe yMEHHUs CTaBUTh mepes co0oil mo3HaBaTeNbHbIE LIENH, BBIIBUIaTh TUIIOTE3bI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHHS;

4. mpuoOpereHue MOJOKHUTEIHHOTO SMOLMOHAIBHOTO OTHOIIEHUS K OKPYKAIOLIEH Npupoae u
caMoMy cebe KaK YacTH MPHUPOJIBL.
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6. Cnoco0bl OLIeHKH YPOBHS IOCTHKEHHS 00YYAIOLIUXCS

KadecTBO MOArOTOBICHHOCTH YYalIMXCSl OMPEACISIETCS KaueCTBOM BBINIOJHEHHBIX UMHU paboT, a
TaKxke ycnemHas caada EI'D

[oompurensHOit HOpMOIA OLIEHKU TpyAa ydaruxcs sIBISETCS JeMOHCTpAIHst padoT, BBIMOJIHEHHBIX
YUYAIIMMUCS ¥ BBICTYIUICHHE C Pe3y/IbTaTaMH MCCIICAOBAHUH Mepe]] pa3IMYHbIMU ayJAUTOPUSIMH (B KIlacce,
B CTapmIMX W MIAIIIUX KIAcCaxX, YYUTEISIMHU, TEJaroraMu JOTOJHHUTEIBHOTO OOpa3OBaHMs) BHYTPHU
IIKOJIBI.

Pabota ¢ yueOHBIM MaTepHaioM pa3HOOOpPa3HBIX (JOPM JaeT BOZMOKHOCTh KXKIOMY MX yUaIIHXCS
IIPOSIBUTH CBOM CIOCOOHOCTH (B 00JacTH cHcTEeMaTU3allMi TEOPETUYECKUX 3HAHUM, B 00JacTU pelieHus
CTaHJAPTHBIX 3a/1a4, B 00JIACTH peIIeHUs] HECTaHAapPTHBIX 3ajad, B 00JaCTH MCCIEeI0BATEIHCKONH PabOTHI
u 1.0.). CuTyanmm ycmexa, CO3[ArOIIMe TOJOXKUTEIbHYI0 MOTHBALMIO K JEATEIBHOCTH, SIBIISIOTCS
BaXHBIM (PAaKTOPOM Pa3BUTHUS TBOPUYECKHUX U IMMO3HABATEIBHBIX CIIOCOOHOCTEH YJaIIHXCsl.

I[J'If[ AVXArHOCTUKHU  YCIICIIHOCTH  OBJIAACHUA O6y‘~IaIOHII/IMI/IC$[ COACPIKAHUCM  IMPOrpaMMBbI

WCIIOJTb3YETCSI:
1. Ilegarorndueckoe HaOMIOICHHE;
2.  AHanm3 ydacTHs B OJMMIHAAAX, TYpPHHpaX, KeWC-4eMITMOHATaX, 00pa30BaTeIbHBIX

WHTEHCHUBAX, 3alTUTHI IPOEKTOB, PEIICHUS 33]1a4 HeCTaHaPTHBIX, AKTHBHOCTH yJaIIUXCS HA 3aHITHSIX

CrocoObl  ompeneneHus pe3yiabTaTa: OOBEKTOM OIICHHUBAHUS OyIeT ydacTHE KaxAoTo
00yJaronerocss B UTOTOBBIX MEPOIIPHUSATHSX.

@DOopMBI TOIBEICHUS UTOTOB PealM3aIiN JOTIOJTHUTESIIEHON TIPOTPaMMBI:

1) IIpoaykTuBHBIC (OPMBI: HAYYHO-HUCCICIOBATEILCKHE KOHPEPECHIIMH. XUMHUYCCKAE TYPHHPHI,
OJTUMITHATBI

2)  JlokyMeHTanbHbIe (OPMBI TOABEACHUS HWTOTOB pEaTU3allMd IPOrPAMMbI, OTPaXKAFOIIHE
JTOCTIDKEHUS KKJI0TO 00yJaromerocs..

3) JIHEBHUKH JOCTH)KEHHH O0Oydaromuxcs, IeJarorndeckux  HaOmogeHuil, nopTQoIHo
00yJaronuxcs.
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8. HudpopManmoHHO - MeToANYeCKOe o0ecieueHne

1 BaeypouHas OesITENbHOCTh MIKOJLHUKOB. METONYECKHI KOHCTPYKTOP: IOCOOHE st yauTess/
H.B. I'puropees, I1.B. CremanoB. - M.: IlpocBemenme, 2011. - 223 c. -. (CranmapTel BTOpPOTO
MTOKOJICHUS).

2 Baeypounas aesTenbHOCTb. [IpUMepHBIi TU1aH BHEYPOUHOW ESTETFHOCTH B OCHOBHOM IIIKOJIE:
nocobue st yuwrens/. B.IL. Cremanos, JI.B. I'puropreB - M.: [lpocBemenue, 2014. - 200 c. -.
(CranpmapTsl BTOPOTO MOKOJIEHUS).

3. Paboume mnporpammel. @msmka. 7-9 kmaccel: ydeOHO-MeToamueckoe mocooue/coct. E.H.
Tuxonosa.- M.:[Ipocda, 2013.-398 c.

4.  ®epepalbHbI TOCYHAPCTBEHHBIM cTaHAApT o0O0IIero 00pa3oBaHUs BTOPOrO IOKOJICHHUS:
nesTenbHOCTHBIN moaxof [Tekct]: meroanueckue pekomenaanuu. B 3 4. Yacts 1/ C.B.Ananuuesa; mnoj
o6mur. Pen. T.®.Ecenkonoii, B.B. 3apyounoii, aBt. Beryn. Crt. B.B. 3apyouna — Yassnosck: YUIIKIIPO,
2010. — 84 c.

5 3anmmarensHas ¢usnka. [lepensman .M. - M. :Hayka, 1972.

6. Xouy ObiTe KymuOunasm. Dmerranckuii .U, - M. :PUL] MK]I, 2002.

7. ®wusuka g yBiedeHHbIX. Kubampuenko A.f., Kubansuenko U.A.- PoctoB u/[l. : «Denukcy,
2005.

8 Kak ctarp yuensiM. 3aHATug 1o (usuke a1 crapuieknaccHukoB. A.B. Xyropckuii, JL.H.
Xyropckwii, M1.C. Macnos. - M. :Tno06yc, 2008.

9. ®poHTanbHbBIE JTabopaTopHBIE 3aHATHA TI0 (u3uke B 7-11 kmaccax oOmieoOpazoBaTeIbHBIX
yupexaenuit: Kaura mis yautens./mon pen. B.A. byposa, I'.I'. Hukudoposa. - M. : IIpocemienue, 1996.

10. depepanpHBIN TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT [DIEKTPOHHBIN pecypc]. -
Pexxum noctyma: bllp://51an6ar!.edu/calaloa.a5Px?Calaloa=227

11 Caiir MunucrepctBa obpazoBanus U Hayku Poccuiickoit deneparun// opumanbHbId CalT. -
Pexxum noctyna: bHp://muno6puayku.pd/

Meroaunueckas ciyx6a. MznmarensctBo «bMMHOM. JlaGoparopus 3HaHui» [DaeKkTpoHHBIHECYPC]. -
Pexxum nocryma: bitp://relo€l151;.1b2.m/

13 Urposas mporpamma Ha aucke «/[paxoiia u 3anumarensHas Gusznka» [ DIEKTPOHHBIHN pecypc]. -
Pexum nocryna: biip:// "™ .te& a 2000.ru//

14. Pa3BuBaroiue 3MEKTPOHHBIE UTPhI «YMHUKHU - U3y4aeM IJIaHeTy» [DIeKTpOHHBIN pecypc]. -
Pexum nocrtyna: bitp:// *".maaobk-1.ru//

15. ABrtopckas mactepckas (biip:/relo€151.1b2,rn).
16. Anroputmsl perienus 3aaad o ¢uzuke: I'eSityal.15eplerber.ru/arl 1c1e5/310656
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