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HNOSACHUTEJBHAS 3AIIMCKA

PaGouas mporpamMa yueOHOM IUCIUILIHHEL pa3paboTaHa B COOTBETCTBUM €O CIICKYIOMMUMH
HOPMATUBHBIMU JOKYMEHTAMU:

— MepepaibHBIM  TOCYAAPCTBEHHBIM  00pazoBaTeSbHEIM  craHmaptoMm (Janee @OI'OC)
cpennero obmero obpasopanua (manee COO), yrB. nmpukazom MunobpHayku Poccuu ot 17 mas
2012 r. Ne 413 B pen. npukasza MunoOpHayku Pocenu o1 29.12.2014 Ne 1645;

—~ C yuerom IlpumepHo#t ocHOBHON 0O0pasoBarensHOH nporpammoil cpeaHero oduiero
obpasoBaHus, ofoOpeHHON pemenyeM (QeJepaibHoro y4eOHO-METOANYECKOro o0beuHen s 1o
obuiemy obpazopauuo (mporokon ot 28 urons 2016r. Ne2/16-3)

- QenepanbHbIM FOCYAAPCTBCHHBIM 00Pa30BaTeBHEIM CTAHAAPTOM CPEIHETO
npodeccuoHansHOro obpazosanus 1o crienpansHocty 13.02.07 DnexrpocHadxenue (110
oTpaciaM), YTB. lpukasoM MunoOprayku Poccun ot 17. 05.2014 . Ne 13;

- nuckMoM MunroOprayku Poccun ot 25 mas 2017r. nporokon Ne 3 «O mopaboTaHHBIX
PEKOMCHIAIMAX IO OpraHM3aluM NONYYeHMs cpenHero obmero ofpa3oBaHus B Ipejenax
ocBOeHMs 00pa3oBaTeNBHEIX [porpamMm cpeiHero npodeccHoHarpHOro obpasoBaHuA Ha Oase
OCHOBHOTO 001IeTo 00pa3oBaHug»;

- yueOHBIM TUIaHOM Juis crienimansHocTi 13.02.07 DnextpocHabxenue (1o oTpaciim)

- pazbscHeHMAMH JlemapramMeHTa TOCYIapCTBEHHON HONMTHKM B 00pa3oBaHHM
Munob6prayku Poccum ot 27.10.2009 r. no GopMUPOBaHMIO NPUMEPHBIX TIpOrpaMM y4eOHBIX
JCHMIUIMH HaualdbHOro TpodecCHOHANBHOrO U cpefHero npodeccruoHansHoro 00pa3oBaHus HA
OCHOBE QenepaibHbIX TOCYJAPCTBEHHBIX  00pa3oBATeNBHBIX  CTAHJAPTOB  HAYAIBHOIO
MPOECCHOHANBEHOTO U CPEIHEro NPodecCHOHANBHOTO 00pa3oBatus;

Conepsxanue nporpaMmsl usnka HanpaBaeHO Ha JOCTIDKEHUE CICAYIOLUX Hesei:

. OCBOEHHME 3HaHMH 0 QyHAaMEHTANTbHAIX (U3MYECKUX 3aKOHAX U NPUHIHNAX, JICKAMBX B
OCHOBE COBpPEMEHHOHM du3myeckod KapTuHbel Mupa; Haubolee BaXXHBIX OTKPBHITHAX B 00acTy
GU3MKY, OKa3aBIIMX ONpeJe/dlolee BIMsIHMAE HA Pa3BUTHE TEXHHKU M TEXHOJOIMH; METOdaX
HAY4YHOTO [TO3HaHUA OPUPOIHL;
. OBJIJICHUE YMEHUSIMH IpPOBOAWTE HaOMOCHUS, IUIAHHUPOBATH M BBHIIOIHATH
3KCTIEPUMEHTEI, BBIJIBUTATH T'MIOTE3Bl U CTPOUTHL MOJISNY, MPUMEHATE [OJYyYEHHEIE 3HAHWA II0
¢usuke A1 OOBACHEHUA Pa3HOOOpa3HBIX (U3MUECKUX SIBACHUN 1 CBOUCTB BEINECTB; IPAKTHUSCKI
UCTIONB30BATh  (U3MYECKHe 3HAHMA; OLEHMBATh  JIOCTOBEPHOCTH  €CTECTBEHHO-HAYYHOH
nHPOPMALINH;
. Pa3BUTHE NTO3HABATENbHBIX HHTEPECOR, MHTEINEKTYIBHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH B
ppouecce NpuoOpereHus 3HaHwd X yMeHuM 1o (QH3HKE C MCIOJB30BAHMEM pPa3IM4YHBIX
HCTOYHUKOB HHGOPMALIMU U COBPEMEHHEBIX HH(POPMAMOHHEIX TeXHONOIHH;
. BOCIIMTaHME YOEKIASHHOCTH B BOSMOKHOCTH O3HAHUSA 3aKOHOB NIPHUPOJIBL, NCIIOIB30BAHKA
nocTvokeHuM QGu3ukd Ha Onaro pasBUTHMA  YENOBEYECKOH NUBWIM3AUMM; HEOOXOAMMOCTH
COTPYIOHMYECTBA B IPOIECCE COBMECTHOIO BHIIOTHEHHA 3a/ad, YBaXKUTENBHOIO OTHOLICHHS K
MHEHHIO OIINIOHEHTA NP 00CYIKACHUU TPOOIeM eCTeCTBEHHO-HAYHHOIO COAEPKAHMS; TOTOBHOCTH
K MOPaibHO-3THYSCKOM Ol[CHKE HCIIONB30BaHUA HAaYUHBIX JOCTIKESHNMH, YyBCTBA OTBETCTBEHHOCTH
3a 3aIUTy OKPYKalomel Cpesr;
. HCTIONB30BAHUE TPUOOPETEHHBIX 3HAHUN U YMEHHUE U1 peIUeHHs IPaKTHUECKUX 3a1ay
[OBCEIHEBHOM ku3HYU, ofecrieyenus Oe30macHOCTH COOCTBEHHONW JKM3HY, PaUlMOHAIBHOTO
IPUPONOTIONE30BAHUS Y OXPaHbl OKPYXKAIOIIEH Cpeibl X BO3MOXKHOCTh IIPHMEHEHMA SHAHUH NpU
PEHICHHH 33]1a4, BOSHUKAIONMX B IIOCHeAYIOMEN IPohecCHOHaNbHON AeATEIBHOCTH.

B nporpaMMy BKIIOUEHO COACpIKaHME, HAINpaBleHHOe Ha (OPMHUPOBAHUE Y CTYIACHTOB
KoMIeTeHuH, HeoOxoauMeIX A kavectseHHoro ocBoenus OITOIT CIIO ma 6a3e OCHOBHOIrO
obmiero o6pasoBanus ¢ MONYYCHHEM cpefiHero obuiero o0pasoBaHMA; MPOTPaMME! HOITOTOBKH



KBATH(QUUMPOBAHHEIX pabodnX, CHYXKAamMX, NPOrpaMMsl NOAFOTOBKM CNICHMATUCTOR CPEAHEro
spena (ITTIKPC, [TIICC3).

B coorserctBuu ¢ tpefosanmavmu OI'OC COO ofywaromuecs, HOTYyHaOUIMe CPERHee
obiee 0Gpa3OBaHye, Ha IEPROM KypCe BEIONHAIOT HHIUBHIYAIbHBIH IPOEKT B PAMKaX y4eOHOro
BPEMEHH, OTBEJCHHOTO YYeOHBIM TAaHOM H4 BHEAYIWTOPHYIO CAMOCTOSTENBHYIO PpaGory.
VHauBUAyaIbHEH OpOeKT NpecTaBiaseT coboil ocobyro (opMy OpraHusaluy AeATENBHOCTH
ofyuaromuxcs (yueOnoe uccneoBaHUe HIH YIeOHBIH IIPOEKT).

TTpoeKTHas HEATENLHOCTS HANPABICHA Ha PA3BUTHE ¥ 00y9aioIerocs:

— HaBLIKOB KOMMYHUKATHBHOM, yueOHO-HCCIENOBATENLCKON AEATEIHPHOCTH, KPUTHHECKOTO
MBIICHUS;

— crmocoOHOCTet K HMHHOBALMOHHOM, aHANHUTHYECKOW, TBOPYECKOH, HHTEIUIEKTYaNbHOM
NeSTeNbHOCTH;

— HaBBIKOB IIPOSKTHON JIESTENHHOCTH, @ TaKXKe CaMOCTOSTENBHOTO IPUMCHEHHU
nproOpETeHHBIX 3HAHME W crocobOB HeHCTBHH NpU peMIeHWM pas3iMYHBIX 3aad, HCIHOJB3YA
3HAHMS OJHOTO WY HECKONBKUX YUeGHEIX MPeMETOB WK NPEeAMETHRIX 006nacTei;

— CHOCOGHOCTH MOCTaHOBKM HemM ¥ (OPMYJHPOBAHUS TIHIOTE3bl HMCCNENOBAHHL,
nnaHupoBaHMs  pabote, or6opa M MHTEpIpETAlMH  HeoOXoauMOH  MHpOpMaLwHM,
CTPYKTYPUPOBAHUS ApryMCHTALMH PE3YJbTaTOB UCCIECOBAHMA Ha OCHOBE COOpaMHBIX NAHHBIX,
HPEe3CHTALMH Pe3yIbTaTOB.

VIHIMBUAYANBHBIH TIPOEKT HOJDKEH OBITH NpejCcTaBieH B BHIE 3aBEPIISHHOTO y4eOHOTO
HCCIICOBAHMS WA pa3paboTaHHOrO NpoeKTa: MHMOPMALMOHHOIO, TBOPYECKOIO, CONMANBHOTO,
OPUKIIaJHOTO, MHHOBALMOHHOT0, KOHCTPYKTOPCKOFO, MHIKEHEPHOTO.

PaGouas mporpamma 1o yuebnoi mucmuruimHe Qusuka o0ecneyHBAacT BBINONHEHUE
CTYHEHTAMY WHAMBHAYANLHOIO MPOSKTAa B COOTBETCTBUHU ¢ BHIOPAaHHOH B paMKaX HaHHOW y4eOHOM
JOUCIMIUTAHE TeMaTHkod B moGoit u3bpansodl 00mMacTH IEATETBHOCTH  (II03HABATENBHOM,
NPaKTHYECKOH, YueOHO-HCCIEN0BATENbCKOH, COMHANLHON, XYN0XKECTBEHHO-TBOPYECKOH, HHOH),
KOTOPbIH BEIHONHASTCA 00YYAIOMNUMCA CaMOCTOATENIBHO BO BHE yueOHOE BpeMs IO PYKOBOACTBOM
NpeTnoAaBaTeNst 10 BEIOPaHHON U3 NPOrpaMMEl MK HPEIOKEHHOH CTYICHTOM TEME.



1 OBLUASA XAPAKTEPUCTUKA YYEBHOW OUCLUMIIUHDBI

PaGouas mporpamMma y4eGHoU nucuuiumpsl Ousnka TNpeiHasHaueHa I u3ydeHns Gusvku B
YUPEXKAEHUIX CPeAHEro NpodhecCHOHANBHOr0 06pasoBaHus, PEalu3yIONUX 00pa30oBaTeIbHYIO
HpOrpaMMy CPeHero (MoJHOro) o6mero 00pa3zoBaHks, IPH NOATOTOBKE KBANMMPUUMPOBAHHBIX
paboYrX U CIIeHHANUCTOR CPEAHEr0 3BCHA.

Vyebuas IUCHUILIMHA OTHOCHTCA K TpeaMeTHOH 06macTi EcTecTBEHHbIE HAYKH.

HWayuenue npeameTHoit o6nacty EcTecTBeHHBIC HAYKK 00SCTICUHBALT:

- (opMuUpOBaHUE [TOHUMAHUA OCHOB LEJOCTHON HayUHOMH KapTHHbL! MUpa;

- QopMHpOBaHUe MOHHUMAHMS B3aHMOCBA3M M B3aUMO33BHCHMOCTH €CTECTBEHHBIX HAYK;
GopMUpOBaHUE [TOHWMAHMS BIHMSHMA €CTECTBEHHBIX HAyK Ha OKPYXAIIIyIo cpeny,
DSKOHOMHUYECKYIO, TEXHOJIOTHUYSCKYIO, CONMANBHYI0 M JTHYECKYI0 chepel AeATeTBHOCTH
YeNOBEKa;

- co3jaHuie YCNOBMH Ui PasBUTWS HABHIKOB Y4eOHOM, NPOEKTHO-HUCCIELOBATENLCKOH,
TBOPUECKON JEeATeNbHOCTH, MOTUBAIUK 00YYaIONIMXCs K CAMOPAa3BUTHIO;

- (dopmupoBaHue yMeHMII aHANW3UPOBATH, OLEHMBATH, IPOBEPATH HA NOCTOBEPHOCTE H
00001maTh HAYYHYI0 HHQOPMALTIO;

- ¢$OopMHUpOBaHHE HABHIKOB 0e3011acHOM paloThl BO BpeMs NMPOEKTHO-UCCIEAOBATEILCKON H
HKCHEPUMEHTAIBHON AesTeTbHOCTH, IPH UCHIONB30BaHKH 1a60paTopHOro 000pyJ0BaHuS.

B ocmoBe yuebHON mucumnmuHel OH3MKa NEKUT YCTAaHOBKA Ha (QOPMUPOBAaHHE Yy
of0y4aeMbIX cuCTeMbl 0a30BBIX NOHATHM (UMK U [OpeicTaBieHMH O COBPEMEHHOU
Gu3NYecKOi KapTHHe MHUpa, a TakKe BeIpaboTKa yMEHHIH NPUMEHATh QU3HIECKUe 3HAaHMA KaK
B IIpodecCHOHANBHON AEATEIBHOCTH, TaK U JUI PELUCHUS KM3HEHHBIX 3a/1a4.

MHorue nonoxeHus, pasBuBacMble (H3MKOH, paccMaTpUBAOTCS KaK OCHOBA CO3HaHUA U
MCHOJIB30BaHM HHDOPMAIMOHHEIX M KOMMYHUKAMOHHBIX TexHonoru# (MKT) — oasoro us
Haudoee 3HaYMMBIX TEXHOIOTUYECKUX JOCTHIKEHUHA COBPEMEHHON HUBUIU3ALIK.

dusrka JaeT KMOY K MOHUMaHUIO MHOTOYMCIEHHBEIX ABIEHMH U IPOLIECCOB OKPYIKAIOLIErO
Mupa (B €CTECTBEHHO-HAYIHBIX 001aCTAX, COLUOJIOTMH, IKOHOMUKE, S3bIKe, TUTEpaType M Jp.).
B ¢msuxe GopMUpYIOTCS MHOTHE BUJB! JEATEIBHOCTH, KOTOPHIE MUMEIOT METa- MpeaMeTHbIH
xapakrep. K HUM B HEPBYK> Ouepesb OTHOCATCA: MOJCIHPOBAaHHE OOBEKTOB H IIPOLECCOB,
NpUMEHEHHe OCHOBHBIX METOROB HO3HAHUS, CHUCTEMHO-MHQOPMALMOHHEIN — anamms,
dbopMmynrpoBaHue THIOTE3, aHANW3 M CHUHTE3, CpaBHeHHe, 000OIEeHHe, CHCTeMaTH3alys,
BBISIBJICHHE TPHYHHHO-CIEICTBEHHBIX CBA3CH, MOWCK AHAJOTOB, YIpaBAcHHE OOBEKTAMU U
npoueccamu. MIMEHHO 5Ta JHCLHHIUIMHA IIO3BOJIET NO3HAKOMHUTL CTYAEHTOB C HAYYHBIMU
METOIaM¥ MMO3HAHUS, HAYYUTE WX OTIAMYATH TUMOTE3y OT TEOPUH, TEOPHIO OT IKCHEpUMEHTa.
du3nKa UMeeT OYeHb OONBIIOE M BCEBO3PACTAIOMICE YUCHO MEXIMCUHUILIMHAPHBIX CBA3CH,
puyeM Ha YpOBHE, Kak TOHSTHHHOTO annapara, Tak M HHCTpyMmeHrapus. Ckasamnuoe
[03BOJIACT paccMaTpuBaTh OU3UKY KaK MeTajuCUMIUIMHY, KOTOpas IpeJoCTaBlAeT
MEKIMCHUIUIMHAPHBIH A3BIK JU1A ONMCAHUA HaydyHOH KapTHHBI MUpA.

dusuka SBASETCS CUCTEMOOOpa3yIOIMUM (GakTopoM Al eCTeCTBEHHO-HAYYHBIX Y4YeOHBIX
[PeAMETOB, TOCKOIbKY PU3UUYECKHE 3AKOHHI JIeKAT B OCHOBE COJCP/KaHHA XUMUH, OHONOTHH,
reorpaguy, acTPOHOMMH M  CHENHANBHBIX  JUCHMIUIMH  (TeXHM4YecKad  MeXaHuKa,
JMEKTPOTEXHHUKA, OJNIEKTpOHWKa W Jp.). YuebHad gucuumauHa @DusuKa  CO34aeT
YHUBEPCANBHYI0 0a3y g usydeHHs! o0IenpodecCHOHANBHBIX U CHEUHAIbHBIX THCLUITINY,
3aKjIaapBas GyHAAMEHT A4 NOCIEAYOINero 00yyeH s CTyIeHTOB.

O6nazas JOTMYECKON CTPOMHOCTRIO M ONMPAsACh HAa IKCIEPUMCHTAIbHBIC (akThi, yueGHas
aucuuivHa Ousuka GOpMHUPYET ¥ CTYIEHTOB MOIMHHO HAayYHOE MUPOBO33peHune. DusmKa
SBJISETCS OCHOBOM YUEHUs 0 MaTepUalIb-HOM MUpPE M pemaeT IpoOaemMel 3TOro Mupa.

Ilpu oceoenmn mnpodeccuit CIIO u crnemmansHocTelt CIIO  TexHMYeCKOro mnpoduiis
npodeccronanpHOro 06pasoBaHns (usuka usydaerca Gonee yrmyOneHHo, kak npoduibHas
yuebHasd AUCLMIUINHA, YYHTHBaOW@st crenuduxy OCBaMBaeMBIX npodeccuit  wim
CIeluanbHOCTeH.



B comepxanuy y4eOHOM IUCLMIUIMHEL 0O (QU3WKEe INPU MOATOTOBKE OOYYAIOMMXCA IO
npodeccHsIM ¥ CIELMATBHOCTAM TeXHHYSCKOro npodusis npodeccHOHaIbHOTO 00pasoBanus
npoduIsHOll coCTaRNMOmE ABNAETCA paszien «DNeKTPOAHHAMUKAY, TaK KaK GONBITHHCTBO
npodeccuit M CENMANbHOCTEH, OTHOCSUIMXCA K 3TOMY NPOQWIO, CBA3aHEL  C
3NEKTPOTEXHUKOH ¥ DIEKTPOHUKOHM.

TeopeTuueckue CBeJeHHs N0 (GHU3UKE AOMONHAIOTCA NEMOHCTPAIMAMA U NabopaTOPHBIMH
paboTamy.

Wzyuenune obuieobpasopaTeibHOM yyeOnol auciununsl Ou3nKa 3aBepIIacTCs MOABEACHACM
UTOroB B JopMe DK3aMEHa B PaMKax NPOMEXKYTOYHOW aTTecTal(#iyl CTYACHTOB B IIPOLECCE
ocsoenust OITOIT CITO ¢ nonydgenneM cpeanero obmero obpasosanus (IIIIKPC, IITICC3).



2 MECTO YYEBHOH TUCOMIIJINHBI B VUEBHOM IUIAHE

VuebGrag aucupmvna Gusnka oTHOCUTCA K 061e00pa3oBaTeIbHOMY HUKITY.
B COOTBETCTBUH ¢ y4eOHBIM IIIaHOM 04HOM GopMBI 00yyeHNA JULT H3ydeHns yueOHOH
INUMCHMTUIHHEI TPEAYCMOTPEHO CIEAYIONee paclpeelieHie Yacos:

Bup yueGHo# paboThl O0nem
4acoB
MaxcnmaabHas yueOHas Harpyska (Bcero) 388
ObsizaTenbHast ayAMTOpHAs yueGHas Harpy3ka (Bcero) 234
B TOM YHMCIIE: ‘
—  TEOPETHUYECKHE BaAHATUSL , 204
—  MPaKTHYECKHe/CCMUHAPCKUE 3aHATHA -
— nabopaTopHble 3aHATHS 30

— [POMEXYTouHas arrecranms B 1 cemecTpe IpoBogurca B ¢opme -
JuddepeHMpOBaHHOTO 3a4eTa

CamocrosiTe/bHas padoTa cryjenTa 154
B TOM YHCJIE:
- BBINIOJIHEHNE HHIMBUAYAIBHOro TipoexTta * 6
—  TIOATOTOBKA K MPOXOXKIACHHIO NPOMEKYTOYHON aTTecTalldy, HOATOTOBKA K 148

TpakTHYeCKUM ¥ NnabOopaTOpHBIM 3aHATHAM, NOATOTOBKA JOKIAOB,
Tpe3eHTalMi, TBOpUECKUX pabor

3aHATHSA B WHTEPAKTHBHOH (opme (axmugHoe cryuianue, aHATUS KOHKPEMHbIX 30
cumyayuii, epynnosas paboma)

arrecTaiyg 1Mo yueGHOM JWCLPIUMMHE NPOBOAMTCA B PAaMKaX IPOMEXYTOYHOH
aTTeCTaLyM BO 2 CEMECTPE B (hopMe 3K3aMeHa

*CamocTrosaTensHas paboTa CTYIEHTOB 110 BBINOJHEHMIO HHIMBU/YAIBHBIX IPOeKTOB. M3ydenue
JONQJIHUTENBHON muTepaTyphl. Onpenenenue ueny, o0beKTa, NpeaMeTa 1 3aa4 MCCIIe10BaHuMs.
Cocrasnenue nuana UCCICIOBAHU U TUIaHa BEIMONHEHUA ipoekTa. Onpelie/iecHue METOUKHU U
METOJI0B HccefoBanus. M3yueHne TeOpruy U NCTOPHH BOTIPOCa, aHANIN3 0a30BbIX HNOHSTHH
(TMoHATYUSA, HA KOTOPBIX CTPOUTCS Mccnenoranue). CocTaBieHye CHUCKA IHTepaTypel o npobiiemMe
uccaenoBanus. Msydenye onpiTa pemeHus JaHHoi npobiaeMsl Ha npaxruxe. Coop
KOHCTaTupyroniero Mareprana. GopMmyanporka runoressl. PaspaboTka 1 npoBeAeHHE ONBITHO-
IKCIIEPUMEHTaNRHOH paboTsl. O600menNe ¥ GOpMYIHPOBKA TEOPETUIECKOTO 0OOCHOBAHUS
TPOBEICHHOTO UCCIISIOBAHNS ¥ TIOJYYSHHBIX PE3YIbTATOB. AHAIU3 PAKTHYCCKOro OTEITa 110
npobaeme uccaepopanusa. OpopMIcHUE B TUTEPaTypHas peaakiys npoexra. Iloarotopxka x
3anIMTe MPOSKTa.




3 PE3YJbTATHI OCBOEHHSI YUEBHOU JUCIATLINHBI

OcBoenne Colepkanys yyeOHo# mucuuIiuHe Ousuka 00ecieynBacT JOCTHIKEHNE CTyJCHTaMH
CHEAYYOHIMX PE3YABTATOB:

. JUYHOCTHBIX:

- YYBCTBO FOPAOCTH M YBKEHHSA K HCTOPHH ¥ JOCTHXKEHHAM OTEUECTBEHHON (usiueckok
Haykv, (QU3MHECKH IpaMOTHOE MNOBEAeHUE B NPOQECCHOHANLHON NEATENLHOCTH ¥ OBITy UpH
obparmmeHnu ¢ TpudopaMu U YCTPORCTBAMM;

- rOTOBHOCTE K HPOJOJDKeHMIO 00pa3oBaHus W HOBBIUICHHSA KBanuuKxauuy B H3OpaHHON
fipoeCCHOHANBHON HeATENBHOCTH U OOBEKTHBHOE OCO3HAHNE POaK PU3MYCCKUX KOMIICTEHIUH B
ITOM; "

- yMEHME WCHOb30BaTh JOCTHIKEHUS COBPEMEHHOM (u3nyecKoH HAayKM u (QHU3HYECKHX
TEXHONOTHH Uil TIOBBINIEHHA COGCTBEHHOTO WHTEJUIEKTYaNbHOTO PAasBUTUSL B BRIOpaHHON
npoQeccHOHANBHON AEATEIEHOCTH;

- YMEHHE CaMOCTOATENBHO J0ORIBATH HOBBIE I ce0s QU3MUECKUe SHaHus, UCIIONb3Ys s
STOTO JOCTYITHBIE UCTOUHUKY HHPOPMALIH,

- VMEHHE BBICTpauBaTh KOHCTPYKTMBHEIC B3aUMOOTHOLICHHA B KOMAaHJEC M0 pENICHHIO
obIMX 3a71a4;

- YMEHUE YNPaBJIATH CBOSH MNO3HABATENBHOM [EATENBHOCTRIO, NMPOBOJMTL CaMOOLCHKY
YPOBHS COOCTBEHHOTO UHTEIIICKTYaIBHOTO Pa3BUTUS;

. MeTanpeAMeTHbIX:

- UCIIONB30BAHME PAa3NMYHBEIX BUIOB MO3HABATENBHOW HEATENBHOCTH [UI1  DCUICHUS
GUM3MYSCKUX 3a/a¥, TIpUMEHEHHe OCHOBHBIX METOJOB IO3HaHMA (HAaOMONEHHMs, OIHCAHWI,
U3MEPEHMS, IKCIISPUMEHTA) JUIA M3YICHHA Pa3IMYHbIX CTOPOH OKPYKAKOINEH JeHCTBUTENEHOCTH,

- UCIIONB30BAHME  OCHOBHBIX  MHTEJUISKTYAJIBHEIX  ONEpalldii: TOCTAHOBKY  3a/avu,
GOpMYNUpOBaHHSA THIIOTE3, AHANK3a W CUHTE3a, CpaBHEHMd, 0000IenHd, CHCTEMATH3ALNH,
BBISBJICHUS! [IPHYUMHHO-CAEICTBEHHBIX CBA3€l, OUCKa aHANOroB, POpMyNHPOBaHUS BEIBOJAOB LA
U3YHYCHUs pPas3iiMYHBIX CTOPOH (QM3UYECKHX OOBEKTOB, ABICHHMH H XIPOIECCOB, C KOTOPBIMHA
BO3HHMKaET HeOOXOIMMOCTE CTaNKMBATECA B IPOQecCHoHaNbHOH cdepe;

- YMEHHE TEHEPHPOBATD UJASH ¥ ONPEINCNATh CPECTRE, HEOOXOAUMEIE IS MX pealu3aliyiy;

- YMEHUE WCIIONB30BaTh Pa3IMyuHble UCTOYHUKY IS IONydeHMs Gu3ndecKkol nHOpMaKy,
OILIEHUBATh €€ JIOCTOBEPHOCTE;

- YMEHHE aHATH3APOBATE M MPeICTABITE HHGOPMALIIO B PA3THIHBIX BHAAX;

- yMeHHe MyONMYHO TIPEACTABISAThH pEe3yNbTaThl COOCTBEHHOIO MCCIENOBAHWA, BECTH
JMCKYCCHH, JAOCTYIHO M TapMOHMYHO co4eTas cojepikaHue U QOpMBI IIPEACTaBIAEMOH
uHDOpMaIuy;

*  NpeJMeTHBIX:

- (opMUpOBaHME TPEACTaBICHUN O poONM M MecTe @UM3UKU B COBPEMEHHOM HaydHOHU
KapTHHE MUpa; NOHUMaHue Qu3nYecKol CymHOCTH HabmonaeMelXx Bo BeenenHol sABneHuii, poinu
du3uku B HOpMMPOBAHEM KPYrozopa U (YHKIMOHATEHON TPaMOTHOCTH 4elloBeKa J PelIeHHUsS
IIPaKTHYECKHX 3a[a4;

- BIaJicHHEe  OCHOBOMOJArarolMMK  OM3MYECKUMM IOHATHAMM, 33KOHOMEPHOCTAMH,
3aKOHaMy M TEOPUAMH; YBEPEHHOE HCIIONB30BAHUE PU3NUECKOM TEPMUHOIOTHM B CHMBOIMKH;

- BlIaJIeHHE OCHOBHBIMM METOJaMM HAYYHOIO IIO3HAaHMsA, MUCIIONBE3YEMBIMH B QU3HKE:
HaOJIOIEHUEM, OITUCAHNUEM, U3MEPEHHUEM, IKCTIEPHMEHTOM;

- ymenua o0pabaTeiBaTh pE3YJIBTATHl M3MEpeHUM, OOHAPY)KUBATH 3aBHCHUMOCTL MEXKAY
(U3MYECKUMH BETIHIMHAMY, OOBIACHATD [OJIYYSHHEIE PE3YILTATH H ACTATE BEIBOJIBL;

- (opMHpOBaHUE yMEHUA peliath GH3NICCKUC 330241,

- GOpMHUPOBAHKE YMEHMA MPUMEHATh NOJYYECHHBIE 3HaHUS [ OOBACHEHMS YCHOBUH
NPOTeKAHMA (PU3MYECKAX ABJCHUH B mpupoie, npodeccHoHanbHON chepe W Ui NPUHATUS
NIPAKTUYECKMX PELICHUH B MOBCEAHEBHOM U3HM;

- GopmupoBaHe COOCTBCHHOM NO3HMIMH MO OTHOLICHWIO K dusmueckodl uHpopManum,
[OJLy4aeMOH U3 Pa3HbIX HCTOYHHMKOB.



4 COJIEPKAHUE YYEBHOM JUCHATLIAHBI

Ouzuka — dyHAaMEHTaIbHas HayKa O IPUpoJe.

EcrecTBeHHO-HAYYHBIA METON IO3HAHUA, €r0 BO3MOXKHOCTM H TPAHMIBI NPUMEHHMOCTH.
DKCIEpUMENT ¥ TeOpUsl B IIPOLECCe O3HAHUS TIpUpoibl. Moiennpopanye QU3MHECKHX SBICHUH 1
npoueccos. Poiib SKCIIepUMEHTa M TEOPHH B Ipollecce IIO3HAHMA [pUpozbl. Dusmyeckasd
BEHMYMHA. [IOTpeliHOCTH M3MepeHuil (u3HdecKux BenwduH. QU3MYECKHE 3aKOHBL I paHUIlE
NPHMEHUMOCTH QU3MIeCKHX 3aKk0H0B. [loHsaTHe 0 ¢uzHyecKoll KapTHHE Mupa. 3HaUCHUE PUIUKH
npu oceoernn npodeccuit CIIO u cnenmansrocteit CIIO. ’

1. Mexannka

Kunemaruxa. Mexanauueckoe msukenue. [lepememenue. Ilyre. Cxopocte. PasHOMepHOe
OpsAMOJMHeHHOe IBWXKCHHUE, YcKopeHue. PapHonepeMeHHOE MPAMOIMHEHHOE IBHKCHHE.
Csobomuoe naugeuue. J[prokenue Tena, OPOIISHHOrO MO YITIOM K TFOpH30HTY. PaBHOMEpHOE
IIBIDKEHUE 10 OKPYKHOCTH.

3akonbi mexaunxn HeuloToHa. [leperiii 3akon Herotona. Cua. Macca. Mmmynsc. Bropoit 3akoH
Heiotona. OCHOBHOM 3aKOH Kiaccuyeckod junamuky. Tperuit 3akoH HeioToHa. 3akoH
BCEMHUPHOTO TsiroTenys. [ pasuranuonHoe nojie. Cuna Txectu. Bec. CocoOsl u3MepeHns MacChl
ten., CHilel B MEXaHHKE.

3axoHbI COXpPAHEHHS B MeXaHUKe. 3aKOH COXpaHeHHA HMITyjibca. PEakTUBHOE IBWIKEHUE.
PaGora cunel. Pabora noreHnuansHeIX CWI. MOIMHOCTB. OHeprus. KuHeTHueckas SHEpris.
[Morenuuansaas sHepryus. 3aKOH COXpaHEHMs MexaHuueckoli sHeprum. [IpHMeHEHHME 3aKOHOB
COXpaHEeHHH.

Mexanuyeckue kojebanusn. KomebatenpHoe JpikeHue. IapMOHU4YeCKHME — KOJASOaHMA.
CroboaHple MexaHuueckue Konebauus. JIuHeliHple MeXaHW4eCKWe KoJeOaTelbHBIE CHCTEMEL.
IIpeBpatiicHye 3HSPTUH NpU KolebateasHoM JiBiokeHun. CBoOO HEbIE 3aTYXAIOMME MEXAHHUECKUE
xoneGanus. BIHYKACHHBIC MEXaHUIecKue KoneOaHus.

Vnpyrue Bonnsl. llonepedssie M NpoJONsHBIE BOMHBL XapaKTepHCTHKM BONHEL. Y paBHEHHE
iockoit Gerynielt sosasl. Mnrtepbeperuus sonH, [onarue o qudpakiiay BOJIH. 3BYKOBEIE BOJHEL
YbTpasByK U €0 IpHMEHEHHE.

HemonCcTpalmu

3aBUCHMOCTH TPAEKTOPHH OT BEIOOpA CHCTEMBl OTCUETA.

Buap MEXaHHYECKOTO IBIDKEHUSL.

3aBUCHMOCTH YCKOPCHHS Telia OT €10 MacChl ¥ CUJIBl, HeHCTBYIOIIEH Ha Telo.

CnoxeHnue cuJ.

PaBeHCTBO U IIPOTHBOMIOIOKHOCTE HATIPABIICHNS CHII JEMCTBUS B IIPOTUBOICHCTBHA.

3aBUCHMOCTE CHJIBI YOPYTOCTH OT Je(OpMatii.

Cuutsl TpeHUSL.

HegecomocTs.

PeaxTnpHOE IBUKCHUE.

Iepexon noTeHUMAIBHOM YHEPTUY B KMHETHYECKYIO ¥ 00paTHO.

CpoboiHbIe 1 BEIHYKICHHBIE MeXaHuuecKue Koiebanus.

Pe3onanc.

O6pa3oBaHue U paclpoOCTpaHEHHe YIPYIHX BOJH.

Yacrora xonebaunii ¥ BRICOTa TOHA 3BYKA.

JIaboparopunas pabora

Uzyuenue 0cOGCHHOCTEH CHITH TPEHUA (CKOTBKSHUA).

I/I3yquH€ 3aBHCHMOCTH TICpHUOJa KoJleOaHul HUTAHOrO MagTHHKA OT AJMHBI HUTH

2. OcHOBBI MOJIERYASIPHOH PHIHMKU H TEPMOJAHMHAMHKH

OCHOBBl MONCKYIAPHO-KUHETHICCKON Teopuu. MueansHsit ra3. OCHOBHBIE HONOXKEHUS
MOJIEKYISIPHO-KHHETYEeCKOM Teopun. Pasmepsl M macca MojeKyl ¥ aroMoB. bpoynosckoe
asmwkenne. Juddysus. Cansl U SHEPrHs MEXMOJeKyNspHoOro BsauMmopeiicteus. CTpoeHue



ra3oo0pasHBIX, KUAKAX ¥ TBEpABIX Teld. CKOpOCTH [BWKCHHA MOJEKYl M HMX HU3MEpEeHHC.
Hneanoubii ras. Jasnenue raza. OCHOBHOE YPABHECHHE MOJIEKYJISPHO-KHHETHYECKON TEOPUM
razoe. Temmeparypa u ee usMmepenue. ['a3opkie 3aKoHBL. AGCONIOTHRIM HYyJb TEMIEPATYPLL.
TepMOIMHAMUYECKAS IKAIA TEMIEPATYPEl. YpapHEHHE COCTOAHMA MAEAIBHOrO rasa. MoispHasn
razoBas IOCTOAHHASA.
OcHoBBI TepMOanHaMuKK. OCHOBHEIC NOHATUS M ONpejelcHus. BHYTpeHHsAs dHEPrua CUCTEMBL.
BHyTpeHHss 9SHeprus MuealpHoro rasa. PafoTa W TenmnoTa Kak (OpMBI Tepefadn HEPIHUM.
TemnoeMKoCcTb. YAeNnsHas TEIUIOEMKOCTh. YpaBHeHMe Tersoporo Oanamca. llepsoe Hawano
TepMOMHAMEKY. Anuabataeii npouecc. I[lpummiun jelictsua  Terutopod MammHel. KIIJ|
TEMIOBOrO  ApWrarels. Bropoe Hawano TepMOAMHAMHKH. TepMoAMHaMuyecKas IKana
TeMreparyp. XoJoAwibHble MamIMHEL TennoBble gpuraTenu. Oxpana IpUpPOILL.
Crolictsa napos. Mcnapenue u korencauws. HacsmeHHsI ap 1 ero cBolcTea. AGCOMOTHAL |
OTHOCHUTENIBHAs BIAKHOCTS BO3xyxa. Touka pocsl. Kumnenue. 3aBHCUMOCTD TEMIIEPATYPEI KUTICHUS
ot sasienus. [leperpeTslil map ¥ ero UCHONL30BAHUE B TEXHHUKE.
CgoiicTBa KMAKOCTeH. XapaKTepuCTHKa JKHUAKOTO COCTOSHHWSA BelecTBa. [10BEpXHOCTHBIH CIOH
XUIKOCTH. DHEPrust IOBEPXHOCTHOIO €O, SIBNCHMA Ha IPaHUNE MUIKOCTH C TBEPABIM TEJIOM.
KanunaspHele SBICHUA.
CrolfcTBa TBepHBIX Tell. XapaKTCpHCTHKA TBEPAOrC COCTOSHMA BEHIECTBA. YIPYyrue CBOMCTBA
TBepHBIX Tel. 3akoH ['yka. Mexanuueckue cBOHCTBa TBepABIX Tej. TemIoBoe paciumpeHHe
TBEPJBIX TeN U XuakocTei. [1naBnenue U KpucTaUIH3aLyi.
JemoHCTpauuu:
JBmkenue 6pOYHOBCKHX YaCTHIL.
Juddyzus.
W3zorepmudeckuil 1 n300apHbIH IPOLECCHL.
Mogenu TeNnoBLIX JBUTraTeICH.
Kurniesue Bo/Ibl NPY HOHWKEHHOM [aBICHUH.
[Tcuxpomerp U rurpomerp.
SIBneHys MOBEPXHOCTHOTO HATSXKEHUS ¥ CMAYUBAHUS.
Kpucranner, amopdHeie BenecTBa, XXUAKOKPUCTANIHYECKHE TEa.
JlabopaTopHbie paboTh:
M3mepeHue BIaXHOCTH BO3yXA.
H3Mepenue ITOBEPXHOCTHOrO HATSDKEHHS KUKOCTH.
Hzygenue TeniIoBoro paciupeHus TBEpAbIX Tell.
3. D AeKTPOAMHAMHKA
OnexTpudeckoe nose. OJEKTpHUYECKUe 3apsjabl. 3aKOH coxpaHeHMs 3apsafaa. 3akoH KymoHa.
Onexrpuyeckoe nose. HanpsKeHHOCTh TEKTPHYECKOro nod. [IpHHIMI CYNepno3HLuMy MONeH,
Pabora  cmn  snexrpocraruyeckoro  moma.  [lotemuman.  PasHocTs  HOTEHUMANOB.
OKBHNOTEHUUANBHEIE TOBEPXHOCTH. CBA3b MEXIy HANpPsHKCHHOCTHIO M PA3HOCTHIO IIOTEHIIHAJIOB
SNEKTPUYECKOTO HONA. JIMBNexTpuku B 3yekTpuueckoM moje. llomspusanus OUONEKTPUKOB,
Ilposopuuku B 3nexTpuyeckoM rnoie. Konpencaropsr. CoenuHenue KOHIEHCATOPOB B Gartapero.
OHeprus 3apspKeHHON0 KOHJEHCaTOpa. DHePrus 3JIeKTPUYECKOro MO,
3aKOHBEI MNOCTOSHHOTO TOKAa. YCIOBHA, HEOOXOZMMEIE IJf BO3HUKHOBEHHS U IOMIEPKAHUL
BIICKTpUYECKOro Toka. Culla TOKa M IUIOTHOCTH TOKa. 3akoH Owma jis yuactka nenu Ges DJC.
3aBMCUMOCTD 3NEKTPUYECKOTO CONPOTUBICHHSA OT MaTepuaia, MIHHBL K [UIONAJM HONEPEYHOro
CCUYCHHS TNPOBOJHMKA. 3aBUCHMOCTB 3JICKTPHYECKOrO COMPOTHBICHHS MPOBOJHUKOB OT
TEMIIEPATyphl. ONEKTPOJBIKYINAS CHIAa WMCTOYHHKA Toka. 3axoH Owma [mg nonHod Iemw.
Coenunerme nposouuKos. CoeIHHEHNE HCTOYHNKOB 3JIEKTPUYECKON DHEPIUMH B 6aTapero. 3aKkoH
oxoyns—IJlenua. PaGora 1 MOMIHOCTE STEKTPUIECKOro Toka. Termoroe geficTeue ToKA.
DTEKTPHYECKUH TOK B PA3NHYHBIX CpeiaX. DISKIPUUeCKUil TOK B METAIaX. DNeKTPOHHEI ras.
Pabora BEIXOZA. ODNEKTpMHMECKHH Tra3 B OJEKTPOJHTAX. OJEKTPoNu3. 3akoHel Papajes.
lipnMeneHne >nexTponusa B TEXHUKE. DICSKTPHIECKUi TOK B ra3ax U BakyyMme. MloHu3anus rasa.
Buer paspsinos B razax. [lorarue o mmasMe. CBoiicTBa 1 npuMeHeH)E SIEKTPOHHBIX TYYKOB.



ONEKTPUYECKUN TOK B IoiynpoBoaHukax. CoOCTBEHHas NPOBOJUMOCTE IIOJIYNPOBOJIHHUKOB.
[TonyripoBOAHUKOBEIE TPUOOPHL.

MargutHoe nosne. Bexrop HMHAYKIMM MarHuTHOro moJis. JleHicTBHME MarHUTHOrO mOJIA Ha
NPAMOIMHENHHBIH NPOBOXHUK ¢ TOKOM. 3akoH Amnepa. Bzaumopelicteue TokoB. MarnurHpIN
notok. PaboTa o nepemenieHuIo NPoBOAHUKA C TOKOM B MAarHUTHOM Xone. J{e#cTBre MarHUTHOTO
nond Ha aBrKyluics 3apan. Cuna Jlopesua. OmnpeneneHue yOeNBbHOTO 3apfia. Y CKOpHUTENTH
3apAKEHHBIX YACTHUIL

OJIeKTpPOMArHuTHas MHAYKIMSA. DJIEKTPOMarHuTHas WHAYKIWMA. BUXpeBoe 3NeKTpuHecKoe INofe.
CamonBAyKLMsL. JHEPTHS MATHUTHOTO T1OJIS.

Jemorctpaiuy:

B3aumopeiicTBie 3apAKEHHBIX TeJT.

IIpOBOAHHUKY B 3JIEKTPUYECKOM TOJIE.

JH3NEXTPUKY B 3JIEKTPUUIECKOM TOJTE,

Konpencaropsl.

TennoBoe nefcTBUE AMEKTPHUESCKOrO TOKA.

CobcTReHnas U IIPUMECHAA IIPOBOIUMOCTS OIYIPOBOTHUKOB.

ITonyrpoBOJHUKOBEIH OHO.

Tpanzuctop.

Omnuit Dpcrena.

B3anmoeiicTBre NPOBOTHUKOR € TOKAMHU.

DREeKTPOABUIATE b,

OneKTporn3MepUTENbHEIE PUOOPHL.

ONeKTpOMarsuTHas MHIYKITHS.

OmnpiTer @apazes.

3asucumocTh OJIC caMOMHAYKIMM OT CKOPOCTH M3MEHEHWs CHIbl TOKAa M MHAYKTHBHOCTH
TPOBOIHUKA.

Pabota anexrporeseparopa.

Tpancdopmarop.

JlaGopaTopusle paboTEL

Hsyuyenne 3zaxona OMa Jyig ydacTKa LEM, MOCIEAOBATENLHOIO M MapajiieNbHOTO COeIUHCHHUS
TIPOBOTHUKOB.

Onpenenenre TeMnepaTypHOro ko3dhpuimenTa conpoTHBICHAS MEIH.

Onpenenenve yaensHOTO COXPOTURICHNA POBOAHMKA,

Hccnenosanue 3aBUCHMOCTH CONPOTMBIICHHUS JAMIbl HAKANMBAHUS OT HANPMKCHMS Ha of
3aKUMax.

Onpenenenvie DJIC 1 BHYTPEHHEr0 COMPOTUBICHHA HCTOYHHKA HATIPSKEHHUS.

HMsy4enue siBNEHUA 3IEKTPOMATHATHOR HHYKIMH.

4. Konebanus M BoJHBI

OnextpomaruuTHee KosneGamus. CBoGOAHBIC 3eKTpOMarHuTHee KoseGamus. IlpespamieHue
SHEPrUY B KONeOaTeNbHOM KOHTYpe. 3aTyXalollHe SJMeKTPOMarHuTHBIC Konebamusa. Iemeparop
HE3aTYXaoWUX DNEKTPOMArHuTHeIX KoneOanui. BeHyXHeHHBIC 3MCKTpHyecKue KojebaHus.
Ilepemennsit Tox. I'eHepaTop mepemMeHHOr0 Toka. EMKOCTHOE W MHIYKTMBHOE COTPOTHBICHHA
FIEPEMEHHOTO ToKa. 3akoH Oma JUId 3IeKTPUYECKO Heny IepeMEHHOT0 ToKa. PaboTa H MOIMHOCTS
nepemeHHoro Toka. I'eneparopsl Toxa. Tpancdopmaropsl. Toxu Bbicokol wactothl [lonydenue,
nepefaya u pactpeeaeHue SIeKTPOIHEPT M.

ONEeKTPOMATHUTHEIE — BOJHBL.  DISKTPOMArHHTHO® HOJE Kak OcoOBI  BHJ  MAaTepHH.
OneKTpoMarHuTHEIEe BoMHBL Bubpatop I'epria. OTKpsITHI KoneGaTennuriii KoHTyp. M306peTenue
panro A.C. TTorosem. Ionstue o paguocessn. [IpuMeHenre 3MeKTPOMArHUTHEIX BOJIH.
Hemouctpanyu

CBo6oaHbIE 3IeKTPOMAarHUTHEE KOJeOanus.

OcuunorpamMmma TepeMeHHOro Toxa.

KounzeHcaTop B HEMy NEPEMEHHOI0 TOKA.



Karymka ¥HIYKTUBHOCTH B IIENU IEPEMEHHOTO TOKA.

PesonaHc B OCIEHOBATEABHOM LEIH TIEPEMEHHOI0 TOKA.

VznyyeHue U mpHeM DIeKTPOMATHUTHBIX BOJH.

PagpocBszs.

JlaGoparopHras pabota

WHAYyKTUBHEIE X eMKOCTHOE COTIPOTUBIICHUS B LIENH NIEPEMEHHOTO TOKA.

5. Onruka

Ipupona ceera. CKOpOCTs PACHPOCTPAHCHUS CBETA. 3aKOHBI OTPAXKEHUs ¥ NPETOMIICHHA CBETA.
TMonnoe orpaxenue. Jluusel. [ 1a3 kak ontudeckas cucrema. Onrudeckue mpubophl.

Bonsosble cBo¥icrea csera. Murepdepenums cBeta. KOrepeHTHOCTh CBETOBBIX Jy4eid.
Hurepdepennus B TOoHKMX ImieHkax. Ilonockr pasHo#t Tommumsl. Konsma Herotona.
Hcnonssopanue nutepbhepenimy B Hayke U Texuuke. Jludpaxuus csera. Judpakums Ha mend B
napaielsHeIX  gydax. Judpakuuonuad pemerka. llomstue o romorpaduu. IHonspuzanus
nonepeunsix oy, Lomspusauus csera. [BoitHoe nyuenpenomnesue. Iongpounst. Jucnepcus
ceeta. Buapl cnektpoB. CriexTpsl uchyckanus. CHoexTpsl nornomeHus. Y IbTpaduoieToBoe H
uHppakpacHoe uznydenus. Penrrerosckue syau. VX npupona u cBoiicTsa.

HemoncTpauuu

3aK0oHBI OTPAKECHHUS U MPETOMIICHUS CBETA.

[TosnHoe BHYTpeHHEe OTpaxeHye.

OnTtiueckue IpubopsL

Wnrepdepennus crera.

Judpakuug ceera.

ITongpuzanus cera.

[Tonyyenue crieKTpa ¢ NOMOMIBIO MPU3MEL.

[Toryaenne cnexTpa ¢ HOMOWIEIO AU pakiOHHON pereTKy.

CrieKTpocKoT.

JlaGoparopusie paboTs

OnpezneneHue OTHOCUTENBHOTO OKa3aTelst IPeTOMIICHUSA CpeIBL.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHUECKON CHITBI JINH3BL.

Onpenenenue JIYMHB CBETOBOR BOJHAI ¢ HOMOMIBIO JU(PPaKIMOBHON PEIIETKH.

0. OcHoBpI cneuaJbHOH TEOPHH OTHOCHTEALHOCTH

WMuBapuaHnTHOCTE MOy CKOpOCTH cBeTa B Bakyyme. [loctynatsr Ditnmreiina. [lpoctpancTso u
BpeMst CHELMAILHOH TEOPHM OTHOCHTENBHOCTH. CBs3h MacChl ¥ SHEPTUM CBOOOMHON HACTHUIIEL.
DHeprus MoKos.

7. DJIeMeHThI KBRHTOBOH (Pu3nin

KpanTtoBaa ontuka. Temnosoe wm3nyueHuwe. Pacnpepenenme sHeprum B cHekTpe abCoOOTHO
yepHOro tena. Ksanrosas runoresa [lnanka. @otoHsl. BuemuBuit dorosnekrpuueckuit addexr.
Bryrpenuuit potosddexr. Tumnsl doroanementon. /lapneHue cpera. [lonsTie 0 KopmycKyIapHO-
BOJIHOBOH LIPUPOJE CBETA.

®usuxa atoMa. PasBuTye B3IVIAOB Ha CIPOCHHME BeHIeCTBa. 3aKOHOMEPHOCTH B aTOMHEIX
cnekrpax Bojopoza. faepnas monens aroma. Omnsitel O.Pesepdopra. Mogens aroma BoopoJa 110
H.bopy. I'mnoteza gme Bpoiina. CoorHomenue HeonpeneneHHocted [eitsenGepra. KsauTtomsie
I'€HEPaTOPHI.

DusnKa aTroMHOro sapa. EcTecTBEHHas paaMOaKTHBHOCTH. 3aKOH pPagMOAKTHBHOTO paclafa.
Crioco6rl HabmOACHUA U PErUcTpallyl 3apsKeHHBIX YacTull. Dddext Bapmiosa — UepeHkora.
Crpoenne atomHoro sapa. JledbexT Macchl, SHEPrHs CBA3M M YCTONYMBOCTE ATOMHBIX szep.
Slpepusle peakuuu. MckyccTBeHHas pajuoakTuBHOCTh. Jlenenue Taxensix saep. Llennas spepras
peakuus. VYinpapisemas LenHasg peakuus. SnepHwiii peaktop. Ilonyuense paluoaxTuBHBIX
M30TOIOB W HX NpuMedenue. buonoruyeckoe pAelicteue paIuOaKkTUBHBIX —H3IY4YCHHH.
DleMeHTapHBle YaCTHLBL.

HemoncTpanum

DoTosdext.



Jluneltuareie CIEKTPH! Pa3IMIHBIX BEIISCTB.

Hznydyenue nazepa (KBaHTOBOI'O reHepaTopa).

CueTurK HOHU3UPYIOMUX H3NYIeHUH.

8. DBoaronus Beesennoi

Crpoenne u passurne Beenennoit. Hamna 3Be3pnas cucrema — [anaxruka. Jlpyrue ramakrTuax.
beckoneynoctes Beenennod. [lomstue o kocmonoruu. Pacmupsiromasics BceeneHnas. Monenas
ropsuei Beenennoit. CtpoeHue U npoucxoxieHne I aaxTuk.

Opomouust 38e3i. l'unoresa npoucxoxaenns ConHeudol cucTeMBl. TepMOSACPHBIH CHHTES.
IIpobnema TepmosnepHoi oHepreTuku. Opeprus ColHua W 3Be3jl. DBOMOIMS  3BE3J.
Ipoucxoxaenne Consednoit cucteMsl. TeMHas MaTepUs M TeMHas JHEPTHs.

HemoncTpauuu

Conneqnas cucrema (MOJIENS).

Portorpadun NIAHET, CASTAHHBIC ¢ KOCMHYECKHX 30H/I0B.

Kapra Jlynus u nnaner.

Crpoenue u 3Bomous BeeneHHoH,

Hpumepnbie TeMsl pedepaToB (TOKJIAA0B), HHAHBHAYAIBHBLIX IPOEKTOR

. Axnrexcanap I'puropsesnd CToneTos — pycckuit QU3mnK.

. Anexcannp Crenanosuy ITonop — pycckuii yueHsIi, u3o0perarens pajno.
* ANbTepHATHBHAA DHEPTETHKA.

. AKycTHYecKre CBOHCTBA MOMYIIPOBOHUKOR.

. Anppe Mapn AMmriep — OCHOBOTOJIOXHUK 3NEKTPOIMHAMAKH.

. ACHHXPOHHBIN JBATATENb.

. Acrepounsl.

. ACTpOHOMMUS HANIUX JHEH.

. Aromuas Qusuxa. Msoroust. [IpuMeneHne paquoakTUBHEIX H30TONOB.
. becKOHTaKTHEIE METOABI KOHTPOIIA TEMIIEPaTypPhL.

. bunonspHbie TPaH3UCTOPEL.

. bopuc Cemenoruy SIko6u — usuK u uzobperareiis.

. Benuuaiimne oTkpeiTUs QUINKU.

. Buzpl olieKTpr9eCcKuX paspsioB. DNEKTPHICCKUE pa3psaisl Ha CiiyK0e YenoBeKa.
. Biusnue nedexros Ha duznueckue cBOHCTBA KPUCTAILIOB.

. Bcenennas 1 TemHas marepus.

. lanuneo ananelt — 0CHOBATENb TOYHOTO €CTECTBO3HAHM.

. Tonorpadwus u ee npuMeHeHHe. '

. JBrKeHue Tena nepeMeHHOM MacCHl.

. Jndpaxnus B HaleH sKH3HM.

. AKunxue KpucTasuibL.

. 3axonsl Kupxroda mis snexrpudeckoil nens.

. 3aKOHEI COXpaHeHHUs B MEXaHMKe.

. 3nageHue oTKphITHil [amunes.

. Wropt Bacunsesrd KypyaToB —— H3uK, opranuzatop aToMHOM HAYKY ¥ TEXHHKH.
. Hcaax HeroTOH — co31aTensb KaacCHueckoi QU3HKA.

. Hcnonp3osanye 31€KTPOIHEPIUH B TPAHCIIOPTE.

. Knaccupukanus ¥ XapakTepHCTHKH SeMeHTapHBIX YaCTHUIL.

. KoncTpykunoHHas IpoYHOCTs MATEpUANA ¥ €€ CBA3L CO CTPYKTYPOii.
. KoncTpykuus 1 BUIEL Ha3epos.

. KpurosnexTpoHnKa (MUKPOINEKTPOHUKA U XONOI).

. JazepHble TEXHOIOTYUH U UX UCTIOIH30BAHHE.

. Jleonapao na Bunay — yueHslii ¥ u306peTarTels.



. MaruuTHSIe H3MepeHus (IPUHIMIE! IOCTPOSHIA IPHOOPOB, CIIOCOOH! M3MEPEeHIA
MAarHHTHOTO NOTOKA, MATHUTHON MHIYKIMH).

. Maiixi Papajeil — co3fatens yueHus 00 31eKTPOMarHuTHOM HOJIE.

. Maxke JTnank.

. Meron MeUeHBIX aTOMOB.

. MeToas! HabIOJEHHS W PETHCTPAMY PARMOAKTHBHBEIX H3IYYCHUH H YacTHIL.
. Meronp! onpesieneHus IOTHOCTH.

. Muixaun Bacunsesnd JIOMOHOCOB — yu€HbIH SHIMKIIONEAUCT.

. Monenu aroma. Oneit Pesepdopaa.

. MonekyIapHO-KHHETHHeCKas TeOpHs HAeallbHbIX Ia30R.

v MosHust — ra3oBbIf pa3spsa B HPUPOIHEIX YCIOBUIX.

. Huxkona Tecna: xu3Hb 1 HEOOBIYAWHEIE OTKPBITHA.

. Huxonaii Konepuuk ~— co3farerns reIMOLEeHTPUIECKON CHCTEMBI MUPAL.
. Hunse Bop — ojus u3 co3aTeneit coBpeMeHROH QuanKi.

. O6BacHedre GOTOCHHTE3a ¢ TOUKHA 3peHUA PUZHKH.

. OnTuyeckre sBICHUS B NIPUPO/IE.

. OTKpBITHE M HPUMEHCHHE BEICOKOTEMIIEPATYPHON CBEPXIPOBOAUMOCTH.
. [NepeMeHHEIH 37I€KTPHYECKUH TOK ¥ €0 IPUMCHEHHE.

. [Tnazma — 4eTBEPTOE COCTOAHME BEHISCTRA.

. IInanersr ConHeuHON CHCTEMEI.

. IMonynpoBOJHUKOBEIE NATUUKH TEMIIEPATYPBL.

. [puMeHeHre XUIKIUX KPHUCTANJIOB B IPOMBINIICHHOCTH.

. IIpumeneHne SAEPHBIX PEAKTOPOB.

. [Tpupona dpeppoMarHeTH3Ma.

. TIpoGreMEl KOOI WY, CBA3AHHBIE C UCITONB30BAHMEM TETIOBBIX MalMH.
. [Tpou3BOACTRO, lepeada U UCTIONB30BAHME JJIEKTPOSHEPIHH.

. Penrtrenosckue nyur. Mctopus otkpeiTus. Ipumenenne.

. Poxxnesue ¥ 3BOMIONNUA 3BE3 L.

. Pose K.3. LIHOAKOBCKOTO B pasBUTHH KOCMOHABTHKH.

. CBeT — BeKTpOMarHuTHast BOJHA.

. Cepreit Ilapnosuy Koposnep — KOHCTPYKTOpP ¥ OPraHU3aTOp NPOU3BOACTBA PAKETHO-
KOCMHYECKOH TEXHUKH.

. Cuiisl Tpesus.

. CopemeHHas CILyTHUKOBAs CBA3b.

. CospemenHas pusuueckas KapTHHE MUDPA.

. CoBpeMeHHBIE CPEJCTRA CBA3H.

¢ Connne — MCTOYHMK XU3HU Ha 3eMIie.

. Tpancdopmatopsl.

. VneTpasByk (nojydeHue, CBOHCTRA, IPUMEHEHMUE).

. Dduznueckue cBOHCTBa arMochephl.

. DOTO3IEMEHTHI.

. Oortosrdpdexr. Ipumenenue spnenns Gorosddexra.

. Operen — OCHOBOTIONOMHUK 3IEKTPOMAarHeTH3Ma.

. Yepurie AbIpHL.

. Ikana 91eKTPOMarHUTHAIX BOJIH.

. OKONOrHYeckye nNpobIeMsl M BO3MOKHBIE [TyTH UX PEIIEHH.

. DNEeKTPOHHAS NIPOBOUMOCTH MEeTANIOB. CBEPXIPOBOIUMOCTD.

. Omunuii Xpuctuanoeuny Jlenn — pycexuit puzuk.
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5.2 XapaKTepuUCTHKA OCHOBHBIX BH/10B YUEOHOMH AesITEILHOCTH

CTYACHTOB

Conepxanne obyqenss

XapakTepUCTHKA OCHOBHBIX BUAOB JICATENLHOCTH CTYXEHTOB (Ha ypoBHE yYeOREIX
nelicTBui)

Brenenue

YMeHus NoCTasOBKY Nenel AesTenbHOCTH, TAHNPOBaHus COOCTBEHHOH AeATEIEHOCTH
AJIS BOCTHOKEHHUS TOCTABICHHBIX LENeH, NpeBIACHUS BOSMOXKHEIX PE3yIbTaTOB 3TUX
neficTsuil, Oprasu3aluy CaMOKOHTPONS K OHEHKH HONYyYEHHBIX Pe3yIETatoB.
Pazsurie crroco0HOCTH SCHO M TOYHO H3NAraTh CBOH MBICHH, JOrHIECKH 0O0CHOBBIBATH
CBOIO TOYKY 3PCHHUSA, BOCIPHHEMATS U AHAJHIUPOBATE MECHUS COOCCENHHKOB,
[IPY3HaBasl IPaBo JPYroTo YeloBeKa Ha HHOE MHEHHE.

TIpousBenenue N3MEPEHHs PU3UISCKUX BEIHYHH K OlCHKa I'PaHHIIb! IOTPEIIEOCTeH
U3MEPEHMIA.

TIpexcrasnenne IpaHHLEl NOIPEIEOCTER U3MEPEHHH TIPH TOCTPOCENH IPadHKOB.
VYMeHME BLICKE3HIBATH THIOTE3RE A1 OOBACHEH I HAOIIOJAEMBIX SBJICHHUE.

YMeHue npensaraTs MOJIEAH SBJIEHUH.

VYxa3gHue rpaHul BPAMEHUMOCTH (PH3HYECKHX 3aKOHOB. F3n0KeHne 0CHOBHBIX
TIOIOKEHUH COBpEMEHHON HAYYHON KapTHHE! MUpAa.

[Ipupenenye IPUMEPOB BAMSHES OTKPBITHHE B BU3KMKE HA IPOIPECC B TEXHUKE U
TEXHOJOTHH HPOU3BOACTRA.

Wenoaszopanue UHTepHETA N1 TOKMCKA HEGOPMAHK

1. MEXAHHKA

Kunemamura

[IpeacTapneHne MEXaAHHYECKOrO IBIKEHKA TCIa YPABHEHHAMH 3aBUCHMOCTH
KOOPAMHAT H Ipoekusell cKopocty o BpeMeny. [IpeacTasieure MEXannueckoro
JOBHXEHAS TeNa rpadukaMu 3aBUCHMOCTH KOODAKEAT ¥ NPOEKUMEH CKOpOCTY OT
BpemeHn. OnpeaeneHue KOOPAHHAT IPOMIEHHOro Y TH, CKOPOCTH # YCKOPEHUS TENa O
rpaduKaM 3aBUCHMOCTH KOODAMHAT ¥ [IPOEKUMH CKOPOCTH OT Bpemenr. OupenencHne
KOOPIMHAT NPOHAEHHOTO Y TH, CKOPOCTH ¥ YCKOPEHUS Teia [0 YPABHEHHUSIM
3aBHCHMOCTH KOOPJMHAT ¥ IIPOEKIUH CKOPOCTH OT BPEMEHH.

[TpoBeqeHIE CPABHUTENBHOTO GHATHZA PABROMEDPHOIO K PABHONEPEMEHHOT0 ABYKEHIH.
Vxa3zaHHe HCIOABIOBAHUA NOCTYHATESIPHOO H BPAIATEIBHONO IBHXKCHUI B TCXHHKE.
IIpuobperenue oneita paboTh! B IPYIIE ¢ BRIIOAHESHESM PA3IHYHEIX COLHANLHEIX
poxneii.

Paspaborka Bo3MOXHOH cHeTeMBI AelicTBIH K KOHCTPYKIIHU ISt IKCHEPAMEHTANIBHOTO
ONpeAeNeHus KHHEMATHUECKHX BETHYHH.

TIpencrapienre #HQOPMAIMH O BHAAX HBWAKEHUS B BUIEC TAGHHIEl

3axonv coxpanenus g
Mexanuke

OfBscHeHUe IEMOHCTPALMOHHBIX SKCIIEPAMEHTOB, IOATBEPKAAOUINX 3aKOH HEEPLHH
HsMepenue maccrl Tena. MaMepenne cusibl B3auMOZCHCTBHS TEIL.
Brluncnenue 3Ha4SHHS CHIT IO H3BECTHLIM 3HAYEHHAM MACC B3auMOASHCTBYIOMEX Tl
M ¥X YCKOPEHUH.
Beruucienue sHadeHHH YCKOPEHWH T 10 #3BECTHBIM 3HAYCHIEM AeUCTBYIOIHX CHJ |
Mace Tel.
CpaBHeHUE CHIBL IEHCTBUS U OPOTHBOHEHCTBHS.
TIpuvenenne 3axkona BCeMUPHOTO TATOTEHUSE IPH PACUETaX CHIl B YCKOPeHHH
B3a#MOAECHCTBYIOIIUX TSI
CpapHenne ycKopenus CROGOAHOTO Naferus Ha miaHerax COTHEUHOM CHOTEME,
Brinenenue B TekcTe yueOHHKa OCHOBHEIX KATEropuit Hayurnoi uudopManHu.
HpHMSHeHHt‘, 3aKOH&a COXPaHCHMA UMIIYIIECa A BRIYUCACHHA U3MEHCHHH CKOPOCTeﬁ
TEN NpU X B3AUMOLEHCTBHAX.

H3mepenne paboThl cull U U3MeHeHye KHHETHYECKON SHEprHH Tela.

Mexanuuecrue xonebarus

Hccnenopande 3aBHCHMOCTH HepHOZA KoleOaHuii MaTeMATHYECKOr0 MasTHHKA OT €ro
JUTHHEL, MACChl B AMILTHTY OBl Kojebanuit, Mccneaosanie 3aRHCUMOCTY NIEPHORA
xonedanuil rpysa Ha HPYKHUHE OT €10 MacChl ¥ SKECTKOCTH TPy KHHEL BLIaMcienne
NIEPHOLA KONEOAHMI MATCMaTHYECKOr0 MASTHHKA 110 M3BECTHOMY 3HAYEHMIO er0 HJIHHEL.
Briuncnesue neprona xonebaunit rpysa Ha npyKUHe 10 U3BECTHLIM 3HAYCHHAM €r0
MACCH! ¥ XECTKOCTH HPY)KHHEL BEIpaboTka HaBBIKOB BOCTIPHHUMATH, AHANH3APOBATD,
nepepalbaThiBaTh U HPEABABAATE HHDOPMANKKO B COOTBETCTBHH ¢ TOCTABIEHHEIMH
3aaqdaMu. HpHBe,I[CHHC ApUMEepOoB aBTOKOIe0ATENBLHBIX MEXAHHYESCKHX CHCTEM.
Iposenenye knaccuburanuy Komedanuil

Vnpyaue sonnet

Hamepenne AMuHb! 3BYKOBOH BOJHE 110 pesyisTaTaM Habmomeuni nurepdepenuun
3BYKOBBIX BONH. Habmonerne u oObscHerue spienuil uutepdepeHiun 0 audpaknu
MexaHuIeckux BoyH. Ilpencrasnenue obnacrell npuMeHEHUS YALTPA3BYKE H
NEPCIEKTHBE] Er0 MCHOIB30BAHNS B PA3IHUHBIX 00JaCTIAX HAYKH, TEXHHKH, B MEIHUHHE.

17




HBN0KeHNEe CYTH DKOJOHYECKHX NpodaeM, CBAIAHHLIX ¢ BO3REHCTEHEM 3BYKOBEIX BOJIH
Ha OPraHH3M YeNoBeKa

2. OCHOBb! MOJIEKYJISIPHOH $U3HKH U TEPMOIVHAMWKH

Ocroevl MOREKYAAPHOU
KUHEMUYecKkol meopuu.
Hoeansneili 2az

BLINOMHERHE SKCTIEPHMEHTOB, CilyKallHX AT 0G0CHOBAHHSA MOACKYIAPHO~
xkuneTnueckol reopun (MKT).

Pemenue 32124 ¢ IPEMEHEHHEM OCHOBHOTO YPABHEHHS MOJEKY LIPHO-KHHETHIECKOH
TEOPHH a30B.

Onpellenenne MapaMerpoB BEECTBa B ra3000pasHoM COCTOSHHN Ha OCHOBAHHH
YPaBHEHHUS. COCTOSHES HICATEHOTO Iasa.

Onpe/eenye TapamMeTPoB BelecTBa B ra3000pa3sHOM COCTOSHHH H HPOUCXOAAIIAX
nponeccor no rpaduxam sasucumocts p (T),

V(T p (V).

DxcnepuMeHTaILHOE HecnenoBanue sapucumocty p (T), V (T), p (V). Ilpencrasnenne B
BiJIe rPadHKOB H3OXOPHOro, H300APHOTO B H3OTEPMUUECKOTO APONECCOB.
Briancense cpeHeil KHHETHYSCKOH SHEPTHH TEIFIOBOrO ABHKEHHS MOJIEKY [0
H3BECTHOH TEMIICpaType BeIlieCTRa.

BrIcKaspiBaHKE IMI0TE3 U OOBACHEeHHS HabmojaeMBIX apenuf, YKa3aHue rpasuy
IPEMEHHMOCTH MOJeNH «HaealbHbi ra3» u 3akonos MKT

OcHosbl MepMOOUHAMUKY

Wamepenne KOMHYECTBA TEJIOTH B IPOLECCAX TEIUIONEPeavn. PacdeT konnuecTsa
TENTOTH, HeOOXOAUMOTO /I OCYLICCTBICHHUS 33 1aHHOTO IIpoliecca C Tenonepenades.
Pacuer n3aMeHeHus BHYTpeHHeH 2Hepruy Ten, paboTHL ¥ HeperasBoro KONH4YecTsa
TEINIOTE ¢ HCMOAL30BAHMEM IIEPBOTO 38K0HA TEPMOAHHAMMKH.

Pacuer paBoTsl, COBEpIIEHHON ra3oM, no rpaduKy 3aBucuMoctH p (V).

Brrurcnenue paboTh! raza, COBEPILISHEOM HPH H3MEHEHHH COCTOLHYS 0 3AMKHYTOMY
mukny. Boiuncnenne KIT npu coBepruenny rasoM paboThl B IPOLECCaX H3MEHEHMA
COCTOAHKS [10 3aMKHyTOMY nukiy. OOBACHEHUE NPHHIMIOB AHCTBHS TENIOBBIX
malipd. JleMoHCTpauus pony HU3HKYE B CO3AaHUH H COBEPINCHCTBOBAHMHM TEIJIOBRIX
JBHTATENEH.

UV3noxenye CyTH KONOIHYECKUX HPOGHeM, 06YCIOBNEHHEIX paboTol TEIOBbIX
aspraresieif ¥ IpeaNoKeHne Y TH HX PelleHHs. YKa3aRHe TPaHull IPUMEHEMOCTH
34KOHOB TEPMOIMBAMHKN. YMEHYE BECTH JHANIOT, BBICIYHIMBATS MHEHHE ONTIOHEHTA,
Y4aCTBOBATH B AUCKYCCHH, OTKPBITO BEIPAXKATE M OTCTAHBATH CBOK) TOYKY 3PEHHUA.
Viazanue yueOHbix JUCUANIAH, IIPH U3YHEHHH KOTOPBIX HCIOMB3YIOT yIeOHbIH
maTtepual «OCHOBEL TEPMOIHHAMUKED

Ceoticmga  napos, HCUOKO-
cmeil, meepovlx men

W3meperue BIaXKHOCTH BO3AYXA.
Pacyer XoNM4ecTBa TEMNIOTHI, HEOOXOAUMOro JUIS OCYMECTBICHHS NpoLecca Nepexona
BEILIECTRA B3 OXHOTO arperaTHOro COCTOSHUA B APYToe.
OKCepHMeHTaNLHOEe WCCIeNOBAaHHE TEIUIOBHIX CBOHCTB  BeuecTBa. Ilpueenecsue
IPUMEPOB KalMJUTAPHEIX SBACHHH B OBITY, IPHPOLE, TEXHHKE.
Hccenemopanne MeEXaHUIeCKUX CBOHCTB TBEpABIX Tei. [IpuMeHeHUe PU3HuecKyX MOHATHIH
# 3aKOHOB B yueOrOM MaTepuane npodeCCHOHANTBHOTO Xapakiepa.
Hicnonpsosauue HETepHeTa Wi N0HCKa HHOOPMaLUE O pa3paboTkax ¥ NPUMEHEHHAX
COBPEMEHHBIX TBEP/BIX H aMOPDHEIX MATEPHAIIOB

3. 3JIEKTPOJJMTHAMU KA

Sﬂexmpocmamzma

Briaucnense Cuil B3aMOASHCTBES TOYEUHBIX HJEKTPHUECKHX 3apAa0B.

BErymcIeHzEe HAPXKEHHOCTH 3HCKTPHIECKOr0 0519 OLHOI0 W HECKOIBKUX TOJEIHBIX
9TEKTPUIECKUX 3apsaa0B. BEUHCIeHNE TIOTEHIHANA BISKTPAYECKOTO IO OQHOIO U
HECKOJIBKUX TOYEUHBIX DIIEKTPUYCCKHEX 3apaaos. MisMepenne pasHOCTH OTEHIHAIOB.
HaMmepenne IHepruy SNeKTPUYECKOro NOJA 3aPHKEHHOTO KOHIECHCATOPA.

BalYucHeHne IHEPIHE SNCKTPHYECKOTO N0 3apsKeBHOTO KOHAEHCATOPA.
PaspaboTka miana u BO3MOKHOH CXeMBI NEHCTRHI 3KCIEPUMEHTANBHON0 ONpeIeneH s
ANEKTPOEMKOCTH KOHACHCATOPA H AUIICKTPHHECKOH IIPOHHIAEMOCTH BEINECTRA.
ITpoBegenre CPaBHUTENBHOTD aHATH3a FPABUTALHOHHEOTO ¥ 2IEKTPOCTATHIECKOTO
noseH

Hocmosmnetii mox

HsMepenne MOIHOCTH 3eKTpHaeckoro Toka. Mamepernune 3JIC u sHyTpeHHErO
COIPOTHUBIICHHS HCTOYHHKA TOKA.
Brimonserne pacyeToB CHIIBI TOKA M HANPDKEEMH Ha yIaCcTKaX 3JeKTPHUeCKHX Leneii.
OOBACHEHHE Ha IPHMEPE AIICKTPHUECKOH HelH ¢ AByMs HerournkamH Toka (3/1C), B
KaKOM CJIy4ae HCTOYHHK DAEKTPHIESCKON JHEPIruy paboTaeT B peXuME reHepaTopa, a B Ka-
KOM - B PeXHME HoTpebuTei.

Orexmpureckuil mok
PaznUYHBIX Cpedax

OGBACHEHHE NPHPOIBL SASKTPHUSCKOTO TOKA B METAINaX, SAEKTPOIMTaX, Tazax,
BaKyyME U HONYIIPOBOAHUKAX. JNeKTponus. 3akoHsl Papazes. [Ipuvenenue
371eKTPOIHu3a B TeXHHUKe, BUB ra30BhIX pa3spsxoB. [IoHsaTHE O IiasMe.
CBolicTBa 1 IpUMEHEHHE 3IeKTPOHHEBIX IYHIKOB. DNEeKTPUISCKAH TOK B
HONynporoAHHKaX. COOCTREHHA IPOBOIHMOCTE NOJYRPOBOIHUKOB.
TlonynpoROIHHKOBELE IIPHOODEL.
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HpOBEIlCHHG CPABHUTEIILHOrO AHAIN3A ITONYTIIPOBOAHHUKOBBIX QOB H TPHOXOB.
Hcnonssopanue Mureprera s NOHCKa HHGOPMALMY O IEPCHIECKTHRAX PAsBUTHS
MOJYIPOBOXHHKOBON TEXHUKH,

VeTanoBKa HPUUMHBO-CTe/ICTBEHHEIX cBsi3eit

Maenumnvie aerenua

HsMepenne MEAyKIHE MArHETHOTO [OJIA. BHYACTEHRe CUJI, ACHCTBYIONIX HA
TIPOBOAHHK C TOKOM B MArHUTHOM IIOJE.

BRIUMCIEHHE CUJL, NEHCTBYIOWAX Ha SACKTPHYCCKAR 3apsil, ABKXYUIMHACS B MATHHTHOM
IoJe.

Hcenenosanue ABIeHU 3CKTPOMArHUTHOH HHIYKIUH, CAMOKHIYKIHHE.

BrI4uCHCHUE S3HEPTHH MarHUTHOTO MO,

ObrpacHenre NpUHLIKTA ASHCTBASA DAEKTPOABUTATEIS.

ObbscueHne TpUHLIKTE JeHCTBHA TEHEPaTOPa SNMEKTPHUECKOTO TOKE ¢
3NEKTPOUSMEPUTENEBHBIX iipubopos, OCbICHEN e IPUHIKIA JeHCTBU Macc-
cniexrporpada, yCKOpUTeseH 3apsHkeHHBIX JacTHII. OOBACHEHHE POJIH MAPHUTHOTO 110
3eMAM B KH3HH PACTEHHH, JHBOTHBIX, YETOBEKA.

TIpaBeAeHHE NPUMEPOB IPAKTHYESCKOr0 IPHMEHEHUA H3YHEGHHBIX ABICHHH, 3aK0OHOB,
npubopoB, YCTPOHCTB.

TIpoBeeHHE CPABHUTENLHOIG AHAM3A CBOMCTR 3AEKTPOCTATHUECKOTO, MAlHUTHOTO ¥
BHXPEBOIQ SAEKTPHYECKHX TTOJEH.

OfpacHeH e Ha rpUMepe MarHUTHEIX JABICHUH, nouemy GH3IHKY MOKHO PACCMATPHBATE
KaK METaRHCHHINIHHY

4. KOJIEBAHYA ¥ BOJIHBI

BnexmpomazHumusie
ronebanus

Hab6nroaenne 0CUMAOrpaMM rapMOHHEECKHX Kotebanul CUEL TOKA B LEIH.
H3Mepenu e 376K TPOEMKOCTH KOHIeHcaTopa. MaMepetne HHAYKTHBHOCTD KATYLIKH.
VcenenoBanue sBACHUS SNEKTPUIECKOTO PE30HAHCA B IOCHEAOBATEIBHOMN LEIH.

TIpoBeneHHe aHANOTHH MeXAy OH3MYSCKHMH BEIHUHHAMH, XapakTePH3YIOUINME

MEXaMHUCCKYIO H SAEKTPOMATHUTHYIO KOJIE0ATEIbHBIC CHCTEMBI,

Pacuer 3nadeHnit CHIBI TOKE ¥ HATPSKEHHUS HA DIEMEHTAX UEIH IIEPEMEHHOTO TOKA.
Hcenenosanue mpuHUMNA KelicTBHSA TpaychopMaropa. Mocaenosanye IpuHIKGa
AedcTBus rereparopa nepeMeHHoro Toka, Memonssosanue MaTepHeTa A NOMCKa
uH(pOpMALMHK O COBPEMEHHBIX cnocodax mepeiadl JIeKTPOIEEPI MY

DnexmpomazHumHole
GOnHb

Ocylmiecrsienye  paj@olepeNadd M pagmonpuema. Hcenenosasme  CBONCTB
INEKTPOMATHUTHEIX BOJIH C TIOMOIIBI0 MOGHISHOTO TenehoHa.
PazsyTre HEHHOCTHOTO OTHOIIEHHS K A3YYAEMBIM HA YpoKax (U3HKKM o6bhextaM H
OCBAMBAEMEIM BUIAM AeATeNbHOCTH. OOBACHEHHE MIPUHIUIHATBEHOTO PA3ITHIHL
IPHPOALE YIIPYTHY. H 3JEKTPOMATHATHEIX BOJIH, I3JIOKEHNE CYTH IKOTOTHIECKHEX
npobiieM, CBA3AHHLIX C HACKTPOMATHUTHBIME KOIe0aHHIMH U BOJTHAMU.
OO6BsICHEHUE PONM EKTPOMArHUTHEIX BOJIH B COBPEMEHHBIX HCCIETOBAHMAX
Beenenno#t

5. OIITHKA

Ipupooa ceema

TTpuMeHeHne Ha NIPAKTHKE 3aKOHOB OTPAKEHHMS H DPEIOMIICHUS CBETA TIPY PEIIeHUH
3a71a4.

Onpenencuge CuexTpanbHEIX IPAaHEL YyBCTBUTENLHOCTH YeI0BEECcKOT0 1UIasa.
YMeHHe CTPOUTE H300PaKeHHS NPEAMETOR, aBaeMble JIHH3aMHK. PACUeT PACCTOSHUS OT
JIMH3B! 20 H300paxeHus mpeaMera.

Pacuer onTHIECKOH CHIIBI IMH3EL

Viamepenne GOKyCHOTO PaCcCTOSHUS JIMH3BL.

Henriranue Mofene MUKPOCKOIIA B TEJIECKOITa

Boanoevie cgoticmea
ceema

HabmozeHue senenus HHTephepeHINN SAEKTPOMArHHTHEIX BoNH. Habmonenue
SABReHUS JH(QPaKuy 3IeKTPOMATHHTHEIX BOMH. HaGmonenue SBiACHUS HOMAPH3ALHA
3AEKTPOMArHUTHBIX BOJH. VI3MepeHue JIHHb! CBETOBOH BOMHEL 10 pe3ylLTaTaMm
HaGmoneHus sBienus uatepbepennun. Habmonerue spienss qudpakiiy cBera.
Habronenue seneHus NONSpU3auyH U JHCIEPCHH cBeTa. [IOUCK paznHuuil ¥ CXOACTREA
MEXAY TUGPAKIHOHHBIM W AUCTISPCHOHHEIM CIIEKTPAMH.

HpupeneHHe IPUMEPOB HOABICHHS B IPHPOJE U UCHONL30BaHHA B TEXHIKE SBICHII
pHTephepeHINY, TUPPAKENY, NIONIPH3AHML H JUCIepcHn caeta. llepevncnenue
METOAOB NNO3HAHMSA, KOTOPbIE HCHONE30BAHE IPH U3YYEHUH YKA3aHHBIX SBICHHH

6. OCHOBBI CIIEHMAJIBHOM TEOPI OTHOCHTEIRHOCTU

OcHoebl cneyuansHol
meopuu
OMHOCUMENLHOCTU

OObsicyenne sHauuMocTy onbiTa Malikenscora —~Mopay. QOpMyIHPOBAHUE OCTYIIATOR.
OO6bsacrenne sddexra 3aMeTeHIs BpeMeHH. Pacuer 3HepryH NOKOs HMIYALCR, SHEPTHH
cBoOoznol  wactuupl.  BrlpaloTka  HaBLIKOB — BOCIIPHHMMATH,  AHAMU3MPOBATb,
nepepabaTeBaTE ¥ OPeABABIATE WHGOPMAIMIO B COOTBETCTBUM C IOCTaBJICHHBIMHU
3a5a9aMHU.
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7. 3JIEMEHTEI KBAHTOBOMW OU3UKH -

Keanmosas onmuxa

Habmomenue dorossaektprueckoro sbdexra. Obpacrenne 3axonos Cronerosa ua
OCHOBE KBAHTORBIX NIpE/CTaBICHUI.
Pacyer MaKCHMANBEHON KHHETHYECKOH SHEPIHM INEKTPOHOB NIPH (POTOINEKTPAYECKOM
atdexre.
Ompenenenre paGoThl BBIXOKA DNEKTPOHA IO I'PadUKy 3aBHCHMOCTH MAKCHMAJLHOH
KeHETHYECKOH sHepruy GOTOINEKTPOHOB OT YACTOTH! ¢Beta. Mamepenue paboTsl BRIXO2
3NEKTPOHA.
Iepeuncnenre npubopoB YCTaHOBKY, B KOTOPHIX mOpuMeHseTes 6e3- HHEPUMOHHOCTh
dotoaddexra.
OB bLaCHERHE KOPIIYCKYIAPHO~BOIHOBOIO AYaJIH3Ma CBOUCTB GOTOHOB. OGBICHEHHE POSH
KB&HTOBOH ONTHKU B PA3BUTHM COBPEMEHHON (DHU3UKH

DQuzuxa amoma

Habnronenue aHHCHYATHX CNEKTPOB.
Pacyer 9acToTh H JUIHHE] BOJHBL HCHYCKaEMOTO CBETA IIPH IEPEX0Ae aToMa BOKOPoIa
H3 OJHOTO CTAllHOHAPHOrO COCTOSAHHA B Apyroe. OObACHEH|E TIPOUCXOKICHUS
JMHEHIaTOro CHeKTpa aToMa BOAOPOAA U PasiIUHUs JHHSHIATHIX CIEKTPOR PAasIHHbIX
razoB. HcenenoBanue NHEHYATOrO CIEKTPA.
HecnenoBanue npuHuzna paboTsl JroMUHeCHeHTHOR sramis:. HabmoxeHue u
o0bsicHeHHE IPHHIUNE AeficTBUA J1asepa. [IpHBeAeHrEe IPUMEPOB HCIOIE30BAHHMS
Ja3epa B COBPEMEHHON HAyKe ¥ TEXHHUKE.
Hcnonpsosanme Kurepsera nna momcka wMudopMamMu O IepCleKTHBaX IIPHMEHEHMS
asepa BerqucreHMe IMHEBI BONHBL € bpoHnsg YacTMUBl ¢ H3BECTHBIM 3HAYCHHEM
UMITYJIBCA.

Dusura amomnozo A0pa

Habmonenue tpexos anb(a-4actyil B kamepe Biabcona. PerncTpupoBanne SAepHbIX
H3Ny4YeHuH ¢ ToMOIEH0 cueTyrka [elirepa.
Pacyer SHEPTHH CBA3U ATOMHBIX SIEP.
Onupenenenne 3apsiga X MacCOBOTO YHCHA ATOMHEOIO SApa, BOSHUKAOIIETC B Pe3yIpTaTe
PaIHCaKTUBHOIO pacnand.
Brraucaenue sHepruy, ocBodoxnaomefcs pu paanoaKTHBHOM pacHane.
Onpenesenre IPOLYKTOB AAEPHOH peakuuy.
Brlaucnesne sHepTHH, ocBofokaaromelics npH sAepHEIX peakuusax. [[onumManne
IPEsMYIIECTB U HENOCTATKOR HCIIOAL30BAHMS ATOMHOM HEPrUH H HOHM3HPYIOLINX
H3ITY49EHHH B IPOMBIIIISHHOCTH, MEUIIMHE.
Usnoxkenue CyTH SKONOTHYECKHX npoblieM, CBA3AHHBIX ¢ OHOROTHYECKHM HeHCTBUEM
PaaHOaKTHBHbIX U3XYUSHHH. v
{Ipopeneuue xnaccuhmKALUU 3IEMEHTAPHBIX JACTHIL [0 KX DHIHTCCKIM
XapaKTePUCTUKaM (Macce, 3apsay, BPEMCHY XU3HHU, CIHHY | T.JL).
TlonnmManue nesHOCTEH HAYIHOTO MO3HAHHA MUPA He BOOGINE NN YeOBEUECTRA B
LEAOM, 8 U KOKJIOT0 00yHalonlerocs JHYHO, HEHHOCTeH OBNafeHus METOAOM
HaYUHOTO HO3HaHHA VIS JOCTHIKEHNS yeuexa B JIOOOM BUE HPaKTHIECKOR
nestenpHocTd. TIpeAcTaBaesne o XapaKTepe 4eThIpeX THIIOB (PyHIaMEHTANBHbIX
B3aUMOJEHCTBHE 2JIEMEHTAPHBIX HacTHL B BuJe TabAULB]

8. BOJIOL S BCEJIEHHOM

Cmpoenue u pasgumue
Bceenennoii

Habmoaenue 3a 3Be3amu, JIyHoi » mianeTamH B Teaeckon. Habmonenue COREEUHBIX
MATEH ¢ HOMOILBIO TEIeCKOa U COMHEUHOrO KpaHa.

Vcnone3zopanue MHTepHeTa A1 NOUCKS H306D@XCHUN KOCMHYECKHX 00BEKTOB K
HHpopManny 06 Bx 0cobeHHOCTAX OOCYKACHHE BOSMOKHAIX CLEHAPHED DBONIOIHH
Beenennol, Henonp3onanue VaTeprera I71s NOUCKA COBpeMeHHOR HuGOpMaldH O
pazsuTHy BeeneHHoH. Ouenka HH(GOPMaIMH ¢ IO3NIHH ©¢ CBOKCTB: ZOCTOBEPHOCTH,
OOBEKTUBHOCTH, HOMHOTHL, AXTVAILHOCTH H T. [,

Temnas Marepust ¥ TeMHas SHEPrHd.
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6. YYEBHO-METOJMYECKOE M MATEPHATHHO-TEXHIYECKOE
OBECIIEYEHUE PABOYE IIPOI'PAMMEBI YYEBHOM
JTACHATLTAHBI

6.1 MaTtepuainHO-TeXHIIYECKoe 00ecedeHne’
Jlaboparopus Ne215 dusuxu
Cronst yaeOuple-15 mr
Cryneg yaerpaeckue — 30 mr
Pabouee mecTo npenogasaresst
Jocka uarepakTuBHas
Vuebras MeoBast I0CKa
IlepconampHbli KOMIBIOTED (HOYTOYK)
Buneonpoexrop
Habop npubopos 1 060pyIOBAHMS LIS BEIIONHEHES T1a00paTOpHEIX paboT 1Mo Kypey GH3UKH
VrdopMalmoHHbIe CTEHIBL
VudopManroHHbI! CTEH CO CMEHHON HHGOpManuel 10 JUCIIAILINHS

6.2 YuebHO-MeTOIHYIECKOE 00ecedeHHe
B cocras yueOHO-METOAUYECKOTO 00ECICUSHHS IPOrpaMME! yaeOHo# nucrunnasl Ousnka,
BXOJAT:
* KOMIUIEKT TEXHUYCCKOM JOKYMEHTAUMH, B TOM YHCJIE TAacHOPTa Ha Cpe/ICTBa O0yUeHNs,
HHCTPYKIMHY IO UX HCIOIB30BAHMIO ¥ TEXHUKE O€30MIaCHOCTH;
* OubnuoTeyns# GOHI.
B 6ubnuoreunsni Gorx BX0IT yaeCHUKH, yaeOno-MeTomuyeckue xomiuekts (Y MK),
ofecTieuBaIOIIUe OCBOCHAE YaeOHOH aucrurmnrasl Pu3nka, peKOMEHI0BaHHbIE I
JNOIyIIEHHBIE JUII UCIIONB30BaHNs B Ipo(ecCHOHANPHBIX 00pa30BaTeABHEIX OPraHH3aNIX,
peanu3yromux 00pazoBaTebHYIO IPOTpaMMy CpeHero 001ero o0pa3oBaHus B peiesiax
ocsoerus OITOIT CTIO na 6a3e ocHOBHOrO 00M[Er0 0OPA30BAHWISL

PEKOMEHAYEMAS JINTEPATYPA
i1 cTyneHToB

OcsoBHasn:
1. imutpuesa B. @. ®uznka wit npodeccuii ¥ CHenuambHocTed TEXHRIECKOTo IPOQRLL:
y49eOHuK A7 06pa30BaTENBHEIX YUPEKISHHI cpel. npod. o6pasopanus. — M.: H3HaTeNbCKHil
nenTp «Axagemusy, 2017. - 448c¢.
3JIEKTPOHHBIN pecype  http://www.academia-moscow.ru/reader/?1d=94501
2. Jimutpuepa B. ©. Ousuxa 11 npodeccrii U CrenuaHOCTEW TEXHHUECKOTO IPoQuILs:
Jlaboparopmeii npaxTukyM. — M.: u3gaTensekuit HenTp «Axagemusay», 2017. - 160c.
Homoxuurepuasn:
1. Pompounos B.H. yyebroe nocobue mms CIIO-2-e uzi. uenp. u mom.-M.: majgatenserso IOpaiir,
2017.-295¢.-Cepus: Ilpodeccuonansuoe oGpasosanue
3JeKTPOHHBIM pecype  hitps:/biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
2, Knanor JI.C. Kmanos I'JI. ®U3VIKA nns cpemsnx cHENHATBHBIX Y4eOHBIX 33BCICHMIA:
Yuebuuk.-M.: Ansgac, 2014.- 512¢.

s mpenoxagaresei
Koncrurymwn Poccuifckolt ®enepanuy (MpuHsTa BeeHApOAHEM roxocosammem 12.12.1993) (¢
Y4ETOM NONPABOK, BHECCHHBIX (enepabHEIMU KOHCTATYIIHOHHBIME 3aKoHamu P® o mompaBkax
K Korcrarynuu PO or 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. —
No 4. - Cr. 445,
®epepanpHblid 3aK0H 0T 29.12. 2012 No 273-@3 (8 pest. denepanbubix 3akoHoB ot 07.05.2013 Ne
99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
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25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-®3, o1 03.02.2014 No 15-@3, ot 05.05.2014 Ne 84-
®3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-03, ¢ usm., BHeceHHbIME DeneparbHBIM
zaxoHOM 0T 04.06.2014 Ne 145-03) «O6 obpazopanun B Poccniickoi Penepartumy.

Ilpuxas Musmucrepctsa obpasosanus W wxaykum PO «O6 yreepxnennn ¢enepaabHOro
FOCYIAapCTBEHHOTO 00pa3OBATENHHOTO CTAHAAPTA CPEIHEro (IONHOT0) oOmero 0OpasoBaHMs»
(zapeructpuposad B Mumrocte P® 07.06.2012 Ne 24480).

Hprxas Munobprayku Poccuu ot 29.12.2014 Ne 1645 «O pHecenum m3menenu# B [Ipnxas
MunucTepera obpasosanus ¥ Hayku Poccuiickoii ®epepammz or 17.05.2012 Ne 413 “O6
yTBepxerur  (dedepassHOro TOCYAapCTBEHHOrO 00pa3oBaTeNbHOTO —CTaHjapra CpPeJHero
(rostHOTO) 001IEro 06pazoBanuL’ ».

[Mucemo JlenapraMenTa rOCyJapCTBEHHOM mosmTrky B cdepe MOATOTOBKH pabovux KaApoB H
JIIIO Munobprayku Poccum ot 17.03.2015 Ne 06-259 «PexoMeHIAUMU IO OPraHU3alHy
TONYIEeHHs cpefiiero obimero oOpa3oBanus B IPEAEIax OCBOEHHU 00pa30BaTe/bHbBIX MPOTpaMM
cpenrero npodeccronapHOro 06pazosanys Ha Gase OCHOBHOTO 00Iero ob6pasoBaHms ¢ YY4ETOM
TpeGoBapmit (heneparbHbX TOCYIapCTBEHHBIX 00pA30BATEABHBIX CTAHAAPTOB M IIOJIYyYacMON
npodeccur UK CIEHATLHOCTH CpeIHero HpodecCHONaTLHOI0 00pa3oBaHI».

Penepanbubni 3axoH ot 10.01.2002 Ne 7-03 «0O6 oxpare oxpyxarome# cpenbl» (B ped. oT
25.06.2012, c u3m.

6.3 Undopmanmonsoe obecneuenue
www.fcior.eduru (®enepansusiii nentp nHGOPMATTHOHHEO-00Pa30BATENBHEIX PECYPCOB).
www.dic.academik.ru  (Axanemuk. CrroBapu 1 SHIHUKJIONENAN).
www.booksgid.com ( Dnexrponnas SubnnoTexa).
www.giobalteka.ru (I'moGantexa. ['moGamsras OubimoTeka HayIHEIX PECYPCOB).
www.st-books.ru (Jlyumas yueOras nureparypa).
www.scool.edu.ru (Poccniickuit o6pazoBarenbabIil noprat. JoCcTylHOCTS, Ka4ecTBo,
9 QEKTHBHOCTS).
www.rw/book (Onexrponnas 6ubnmoTedHas CHCTEMA).
www.allend.ru/edu/phys.htm (OOpazosarensusie pecypest Uareprera — Ouzuka).
www.school-collection.edu.ru (Eamras xowiekmus mudpoBex 00pa3oBaTeIbHEIX PECYPCOB).
https//fiz.1september.ru  (yueGro-MeToauuecKas razera Ousuka). www.colledge.ru/fizika
(IToarotosxa x EI'3).
www.kvant.mceme.ru (Hay4qHO-IIOIYSIpHBIN QU3nKO-MaTeMaTHdeckuil xypaain «KBasT).

Bupeomatepnaibi 1o AHCIHIIHHEE:

- «DNEeKTPOHHBIE YPOKH ¥ TecThl: PaboTta. MowHocts. DHeprud. ['pasutanus. 3axoH
COXPAHCHHS SHEPTHH»

- «OJEeKTPOHHBIE YPOKH M TeCTH: MONEKyIIApHAsI CTPYKTypa MaTepry. BHyTpeHHAA
IHEPTHAN.

- «DNEKTPOHHBIE YPOKH M TecThl: Dnekrpudeckuii Tok. [Tonyuenue n nepenaya
INEKTPOIHEPTHI Y.

- «DNEKTPOHHBIE YPOKH U TECThL: DNEKTPUIECKUE 110J1st. MarHuTHBIE MOJIY,

- «OJEKTPOHHBIC YPOKH M TECTHL: 3eMJIT M €€ MeCTO BO BCelneHHOH. DICMEHTH aTOMHOMR
(113213719508

~ «Duzuka MynbTuMenUHEBIE Kype»

- «OrxperTas ¢pusuxa Yacts 1 u 2»
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7. KOHTPOJIb U OIIEHKA PE3VJIBTATOB OCBOEHMA JUCTIUTIIMHbBI

OneHka Ka4ecTBa OCBOECHHMS CTyACHTAMH YUeOHOW AUCHMIUIMHBI OCYIIECTBILICTCA B
IpOIIECCe TEKYLIET0 KOBTPOIIS YCIIeBaeMOCTH 1 IPOMEXYTOYHOH aTTecTaliy CTyCHTOB.
Texym@il KOHTPOJIb YCIEBAEMOCTH CTYICHTOB IPOBOJMTCA 110 BCEM BUIAM ayAUTOPHOH
BHEAYIUTOPHON CAMOCTOSTENbHON paboThl CTYJEHTOB HA OCHOBE pa3spabOTaHHBIX
HpeNoaBaTeNeM OIEHOYHBIX MAaTepuajioB, a TaKkke B COOTBEICTBHE C TpapuKoM

BHYTpeHHEero  koHTpons. Texkymmif  KOHTPOJB

YCIEBAEMOCTH

OCYHICCTBILICTCH

npenojasaresieM 3a CHeT yqeﬁﬂoro BPCMCHHY, OTBCJACHHOIO Ha OCBOCHUC y‘le6I-IOI7I
JUCIHANIIHHEl KaK TPpaAHIHOHHBIMM, TaK H HWHHOBAHHOHHBIMM METONAMH, BRKIIIOYasd

KOMIIBEOTCPHBIC TCXHOIOTHH.

IMTpomesxyTouHas aTTeCTalrs] ONeHUBACT Pe3yIIbTaThl yueOHON eATeIbHOCTH CTYASHTA 32
cemecTp. Bo BTOpOM cemecTpe NPOMEXYTOYHAS AaTTecTalus IPOBOAMTCA B (opme
9K3aMeHa M OICHWBAET pe3yNbTaThl yueOHOU ACATeIHHOCTH CTYNSHTA IO BCeH ydeOHOH

JUCIHITIHHE,

®opMBI B METOABI KOHTPOJS ¥ OIEHKH pPEe3YNsTaroB OOY4eHWs! NOJDKHEL IO3BOJIITH
HPOBEPSITH Y CTYACHTOR KAUeCTBO OCBOCHUS COJIePKaHUs 00y IeHNsL.

PesynbTarhl 00yyeHus
(ocBOEHHbIE YMEeHUst, YCBOEHHbIe 3HAHUS)

dopMbI N MeTOAbLI
KOHTPOJSIA ¥ OLLeHKM
pe3ynbTaToB O0y4eHUs

Ocpoenme  cozepkanust  yuebHOM  jpucnmiimebl  Dusuka
obecrieunBaeT HOCTHKCHHE CTYICHTAMH CIICIYIOUMX PE3yIbTaTOB:
- bopMupoBanKe NPEACTABICHUN O poiH U MecTe DUINKH B
COBPEMEHHOY HaydyHOM KapTWHE MHpa; IIOHHMaHHe (PU3HdecKoi
CYNIHOCTH HabOmonaeMbIxX Bo Beenennoll senenmit, pomu uswrky B
(hOPMHUPOBAHUU KPyrozopa ¥ (YHKIMOHATBHON TI'DAMOTHOCTH
YeNoBeKa JULl PEHICHHS [IPaKTHYECKHUX 3a/ad;
- BTIAJCHHE OCHOBOIIOTIATAIOTITHMHE GH3AICCKUMHU
TOHATHSIME, 3aKOHOMEPHOCTAMH, 3aKOHAMH W TCOPHIMH;
YBEPEHHOC  HCIIONB30BaHHE  (U3MYCCKOM  TePMHHONOTHH W
CHMBOJIUKH;
- BIIAJICHHE OCHOBHBIMH METOZIAMM HAYYHOI'Q IIO3HAHUS,
UCTIONE3yeMBbIMH B GusHke:  HaOMIOJCHHEM,  OIMCAHHEM,
U3MEPEHUEM, IKCHEPUMEHTOM;
- YMEHHUS obpabaTeiBaTh  PE3YBTATHI A3MEpEHHH,
00HapyXHBaTh 3aBUCUIMOCTE MEXAY (QH3WYCCKAME BEIAYHHAMH,
OOBICHATE NOMYICHHBIC PE3YNBTATHI ¥ JIEATh BEIBOIB;
- (opMUpPOBAHUE YMEHHS PeIHaTh PUIAUCCKHUE 3a0a49H;
- $OpMHpOBaHME YMEHHS IPHMCHSITH MONYYCHHEIE 3HAHUS
U OOBACHEHMS YCJIOBHM IIPOTCKaHHS (GW3WYCCKUX SBICHUNE B
npupofie, nOpodeccmoHaNbHON  cbepe W AN IPHHSTHS
MPaKTHYECKUX PEIICHUH B NOBCEIHCBHOMN XKH3HM;
- GopmMupoBanue COOCTBEHHOM IMO3WIMMH II0 OTHOIIEHHIO K
duzrueckoil naPOPMAIIH, TOTyYacMOH U3 PA3HBIX HCTOYHUKOB.
IUIaBiCHAS JIbJa, DJCKTpHYecKoe compotusnenuwe, 2[C #
BHYTPEHHEE CONPOTHBICHHE HCTOYHHMKA TOK4, II0Ka3aTenb
IPETOMIEHHS BEIIECTBA, ONTHYECKYI0 CHIIy JIMH3BL, JUIHHY
CBCTOBOM BOJIHBI, TIPSACTABIATH PE3yNBTATHl M3MEPCHHM ¢
YYETOM ¥IX TIOTPEHIHOCTEH;
- UPHBOAMTL  IPHUMEPH  NPAaKTHYECKOTO  NPUMEHEHHS
usudecKaX 3HAHHHE: 3aKOHOB MCEXAHUKH, TEPMOIUHAMUKY U
ONEKTPOJMHAMUKKE B JHEPreTHKE;  Da3sNM4HbIX  BHIOB
DNEKTPOMATHUTHEIX  H3AYYEHHMH JUI1  DPa3sBUTHA pagHo- o

HaOmOACHHE,

MOHHTOPHHT,

OLIEHKA TEMATHIECKHUX
pedeparos, KOKIAJOB,
OlLleHKA COHEPKAHUS

HopTHOIHO CTYyAEHTA

MOHHUTOPUHIT W pPEHUTHHT
BBIIOTHEHS PazIIYHBIX
BHJIOB yaebHOMH
HeSITENbHOCTH,

oneHKa 3(hGEeKTHBHOCTH H
KauecTBa BBITOIHEHUL

yaeOHEIX 3a7a4
HADJIFOJIeHE 34 HaBBIKAMH

pabotei B IIoOaIBHBIX,
KOPTIOPATHBHEIX “
JOKATBLHBIX

rHOGOPMAHOHHbIX CeTAX;
OlIEHKa BBITIOTHESHUS

3amTa  TBOPYECKHX U
IIPOEeKTHBIX paloT;

OIleHKa pabOTHl CTYAEHTA Ha
JIOTIOTTHUTENBHBIX 3aHATHAX,
oneHka paGOTEI CTYyASHTa Ha
CeMEHapax, yaebHo-
HPaKTHYECKHX
KOH(EPEHIMAX, OAMITNA AX,
KOHTpOIbHad paboTa,
TECTUPOBAHUE,

b bepeHNEPOBAHHBIT
3a4eT, IK3aMeH
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TEJIEKOMMYHUKAIHH; KBAHTOBOH (H3MKH B CO3ZNAHUM SAIACPHOH
OHEPreTHKH, Ja3epOB;

- BOCHPMHMMATE ¥ Ha OCHOBE IIONYYEHHBIX 3HAHMH
CaMOCTOSTENLHO OleHuBaTh WHHOPMALMIO, COJIEPKAIYIOCT B
coobmenusx CMU, Hay9HO-TIOTTYIISPHBIX CTATHIX;

- HCHOJB30BaTh HOBBIC MHGDOPMAaNMOHHBIE TEXHOIOTHH JUIL
ToKcKa, 00paboTKH ¥ MpexbsaBieHus HHGOpManuy N0 QHU3MKE B
KOMIBIOTEPHEBIX 0azax NaHHBIX U ceTsx (cetu MuTepHeTa);
UCTIONB30BaTh IPHOOPETEHHBIC 3HAHUA ¥ YMEHHUS B IIPAKTHIECKOH
ACSITSTHHOCTH 1 IOBCEAHEBHOM KU3HH JUId:- obecrieyeHus
6e30MacHOCTH KM3HEASATCIFHOCTH B IIPONUECCe HCIIONL30BAHMA
TPAHCIIOPTHBIX CPEACTB, OBITOBBIX 3JIEKTPONPHOOPOB, CPENCTB

paHo- ¥ TeICKOMMYHUKAIHOHHOH CBA3H;- aganmsa 54
OIEHKM BIUSIHWSI HA OPraHM3M YeNOBeKa U JPYTHE OpPraHu3MBI
3arpsS3HEHUS OKPYKaromeli cpeisl;- PaHOHATIEHOTO

NpHPOJONONB30BAHNS M 3aIOUTHl  OKPYXKAIOMESH  Cpemsl;-
ompefeneHus COOCTBEHHOM MMO3UWIHMA 10 OTHOINEHHIO K
DKOJIOTHYECKUM Ipo0ieMaM ¥ IOBEICHUIO B IPUPOAHOIL cpeze.

OueHxa MHIMBAAYAILHEIX 0OPa30BATENBHBIX JOCTHOKEHHUH 1O pe3yabTaTraM TEKYLIEro
KOHTPONS ¥ HPOMEXYTOIHON ATTeCTalyH IPOM3BOMUICA B COOTBETCTBHMH C YHHBEPCAIbHOR

HIKATON.
. Konnuecresegnas OHeHKa MHANBHIYAAbHbBIX 06pa3OBaTeJT]:HI)IX
IIpoueHT pe3yLTATHBHOCTH N
AOCTHHCHHH
(IPABHIBLHBIX OTBETOB) —
Gang (0TMeTKa) pepOaJibHBIH aHaJor JluxoToMHYeCcKas IUKANa
89+ 100 5 OTJIAYHO «3a4TEHON
74-88 4 XOPOIIO
61-73 3 YROBAETBOPHUTEHLHO
60 u McHEee 2 HE YHAOBJICTBOPUTEIHHO «HE 38YTEHO»
He nputynmia 2 HE YIOBJIETBOPUTEILHO «HE 3a9TEHO»
BBITOJTHEHHIO
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PeueH3us

Ha pabouyto nporpammy yyebHon gucumnnudsl PU3NKA
6a30BO NOArOTOBKN CPeAHero npodeccmoHansHoro obpasosaHns

Asmop npozpammbi: Pacnonosa XK.A.— npenogasarens bpaHckoro dunuana
nryrnc

PabGoyast nporpamma y4eOHON aucumniuHel paspaboTaHa B COOTBETCTBMM CO
criefyowmMMmM HOpMaTUBHbLIMU JOKYMEHTaMMU:

-GenepanbHbiM - FOCYAAPCTBEHHbIM  00pasoBaTenbHbiM - CTaHAapToMm (fanee <®rOC)
cpegHero obulero obpasosanus (ganee COO), yts. npukasom MunobpHayku Poccuu ot 17
mast 2012 r. Ne 413 B pep. npukasa MuHobpHayku Poccun oT 29.12.2014 Ne 1645;

-C yuetom [MpumepHoit OCHOBHOW oBpasoBaTensHol nporpammMoii cpeaHero obujero
obpasoBaHus, O0OOO0OpeHHON  peweHneM  eaepanbHoOro  y4yebHO-MEeTOAUYEeCKoro
obweanHeHus no obemy obpasoarnio (MpoTokos oT 28 uoHa 2016r. Ne2/16-3)

-nucbMom MunoBpHayku Poccun ot 25 mas 2017r. npotokon Ne 3 «O popaboTtaHHbiX
PEKOMEHAAUMAX N0 opraHusauuy rnonyveHus cpegHero obulero obpasosaHus B npegernax
ocBoeHusi obpasoBaTesnibHbIX NPOorpamMm cpefHero npodeccuoHanbHoro obpasosBaHna Ha
6aze ocHOBHOro 0bLlero obpasosBaHus»;

-PasbsacHeHusmMu  [lenapTameHTa TOCYAapCTBEHHON nonutuky B  obpasosaHuu
MuHoGpHaykn Poccun ot 27.10.2009 r. no OpMUPOBAHMIO MPUMEPHBIX NpPOrpamm
yYeOHBIX AUCLIMTISIH HavarnbHOro NpodecCMoHanbHOro U cpeaHero npogeccnoHarnsHoro
obpasoBaHus Ha ocHoBe PepeparbHbiX rocyAapCTBEHHBIX 0OpasoBaTeribHbIX CTaHAapToB
HavanbHOro NPOECCHOHanNbLHOIo U cpegHero npodeccnoHarbHoro obpascsaHus.

B cTpyktype w coaepkaHum nporpaMmbl YETKO ONpefeneHbl pasfensl, Tembt U
cogepxaHue y4ebHoro marepuana, OTpaKeHa OpraHusauuss WTOTOBOrO  KOHTPOIS,
flokasaHo pacnpepereHne y4eBHbIX 4YacoB NO pasjenam U Temam [OUCLUNSIvHG!
TpeboBaHMA K NOArOTOBKE, KOTOPLIMUA AOIDKEH OBNAafeTh CTYAEHT B Pe3yfnbTaTe U3ydeHus
Kypca husnkum.

[laHHoe KONMYEeCTBO YacoB, BLIJENEHHOE HA OCBOEHUE y4ebHON AUCUMNINHBE, NO3BOMNUT.
- chopmMupoBaTh ¥ obyvarLmnxcsa Heobxonumeie npodeccuoHansHbie 1 obiue
KOMMeTeHUNY;

- MONYYUTH HEOOXOAUMbIE 3HAHUA 1t YMEHUS, KOTOPbIE MOXHO NPUMEHATH B farbHenllem

Ha MpakKkTUKe, YTO NO3BOMWT MM WCMOMb30BaTh NONYyYEHHblIE 3HAHWA ANs pelleHus
NPaKTUYECKNX 3aJauy MOBCEOAHEBHOR XU3HKM, obecrnieyeHuss Ge3onacHOCTU COOCTBEHHOM
XW3HU, PauMOHaNbLHOrO NPUPOACNONL30BaHUSA U OXPaHb! OKPYXAKOLLEN cpeabl.

Temamuyeckul nnaH y4ebHol ucyuniunel umeem crnedyroujue pasoenbi:
Pazpen 1. MEXAHUKA
Pazpen 2. OCHOBbI MOJIEKYJTAPHOW ®U3UKU 1 TEPMOOVNHAMUKA
Paspen 3. SNEKTPOANHAMUKA
Paszpnen 4. KONEBAHUA Y1 BONHbLI
Paspen 5. ONTUKA
Pasgen 6. DJIEMEHTEI CHIEITIAJIGHOM TEOPMHM OTHOCUTENRHOCTH
Paspen 7. SJIEMEHTbI KBAHTOBOW ®U3UKN
Pasgen 8. 9BOJIIOLINA BCEIEHHOM



TemaTUueckuit Niax UMeeT oNnTUManbHoe pacnpefeneHne Yacos Nno pasaenam u
Temam 1o ouHon dopme obyueHust, B COOTBETCTBUM C YUeOHbLIM NNaHoM.

Mpepnaraemasl nporpamma BKMOYEET OCHOBHbIE CBEAEHMA W3 BCeX pasfienos
hU3NKKN, KOTOPbIE paclumpsiioT, yraybnsawT n oboblaloT padee nomnyYyeHHbie 3HaHus U3
Kypca uauku OCHOBHOIM Lukonbl. Kpome oTofo, AaHHas fporpamma mnos3BosseT
MO3HAKOMUTL CTYASHTOB C BaXKHEMLUMMU (DUBUHECKUMU TEOPUSIMYW, UASAMYU Hay4HOM
KapTUHBI MUpa ¥ NOABECTY MX K BaXKHEWLLM METOAONOMYECKUM 1 MUPOBO33PEHYECKUM
BbIBOAAM.

Pabouan nporpamma KOHKpeTU3NpyeT COOTBETCTBYIOLINIA oBpasoBaTenbHbii CTaHAapT
¢ y4yétoM HeoOxoaumbix TpeboBaHWA K €& MOCTPOSHUI0, Y4YUTLIBAET BO3MOXHOCTH
METOMYECKOro, WH(OPMAaLMOHHOro, TexHu4eckoro obecneveHnst yuebHoro npouecca,
YpOBEHb MOAFOTOBKM CTYAEHTOB, OTpaxaeT cneuuduky obydeHus B  AaHHOW
obpasoBaTenbHOM OpraHu3auMii U PeKoMEeHAYeTCsl Npu usydeHun uankn. Kaxasin
pasien fporpamMmMel OTpaXkaeT TemMaTuKy ¥ BOFPOCH], MO3BONSAOLLME, B NONMHOM obbeme,
u3yunTb HeoOXoauMmbilh  TeopeTudeckuin martepuan. [lposeaeHne nabopaTopHbIX
3aHSTUIA, NPedycMOTPEeHHbIX  pabouvelt  [porpaMmon,  MO3BOSIAKT  3aKpPenuTb
TEOPEeTUYECKNE 3HAHWSA, NPUOBPETEHHbIE NPU U3YHEHUN TEOPETUIECKOro Marepuana.

WNayyenue panHOW pucumnnuHel cnocobeteyeT adheKTUBHON 1 KadeCTBEeHHOW
MOZrOTOBKE MOIOAbIX CleLnanucToB.

B uenom paspabotanHasi pabouasi nporpamma y4yebHow gucuunnuvHel OUINKA
akTyanibHa, COOTBeTCTBYeT TpeboBaHWsAM nporpammbl MOATOTOBKUM  CRELManvcToBs
cpeaHero 3BeHa depepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro craHgapTa
cpefiHero ripocheccuoHarnbHoro obpasosaHnus.

Pabouast nporpamma gucumnnunbl Pusnka pekomeHgyeTca Afst UCNonb3oBaHNns B
y4ebHOM npotlecce.

% W H.[.3a60n0THbI#A

60ThI: 3aMeCTUTENb AUPEKTOPa Mo YTIP FBiOY PXT r.bpsiHek
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PeLeH3us

Ha pabouyto nporpammy y4ebHon AUCUNNINHBI
«PUSNKA»
6a30BOW NMOATrOTOBKYU CpeaHero npodeccuoHansHoro obpasosaHus

Asmop rpoepammpel; Pacrionosa XX.A.. — npenogasatens bpsiHckoro dbunuana

nrynec
MpencTaeneHHaa Ha peueHsuto pabodas nporpamMma AuCUMNIMHBI «PU3uKa» cocTaBneHa B
cooTBeTCTBUN ¢ PefepanbHbiM TOCYyAapCTBEHHbIM 0OpasoBaTernibHbiM CTaHAaPTOM CPedHero
npodeccuoHanbHoro obpasoBanus ONs cneyuanbHOCTeNn TexHudeckoro npoduns. Pabovas
nporpaMma y4edHon gucumunnunbl paspaboTaHa B COOTBETCTBUM CO CreyIoLMMM HOPMaTUBHLIMM
AOKyMeHTamu:

-OepepantHbiM FTOCYAApPCTBEHHLIM oOpa3soBaTensbHbiM cTangapTom (fanee ®IOC) cpenHero
obuero obpazosaHus (ganee COO), yTB. npukasom MuHobpHayku Poccum ot 17 mas 2012 r. Ne
413 B pea. npukasza MuHobpHayku Poccum ot 29.12.2014 Ne 1645;

-C  yuetom [lpumMepHOW OCHOBHOI 0OpazoBaTenbHOW NpPOrpaMMon  CpefHero  obujero
obpaszoBaHusi, ogobpeHHol pelieHnem deneparnbHoro ydebHo-meToauyeckoro obbeguHeHns no
obuwemy obpasoanuio (NpoTokon ot 28 mioHA 2016r. Ne2/16-3)

-nucbmoMm MwuHoGpHayku Poccuu ot 25 mas 2017r. npotokonn Ne 3 «O popaboTaHHbix
pekoMenfauuax Mo opraHusauum ronydveHuns cpegHero obuwlero obpasosaHus B npepenax
ocBoeHns obpasoBaTenbHbIX NporpaMmMm cpegHero npodeccuoHanbHoro obpasoBanus Ha Gase
ocHoBHOro obLero obpazosaHusi»;

-PasbacHeHusmu [lenaprameHTa rocyfapcTBeHHON nonuTuky B obpasoBaHuy MuHOGpHaykn
Poceun ot 27.10.2009 r. no ¢OpMMPOBaHUIO TMPUMEPHbLIX fpOrpaMmM y4ebHbIX AUCLUILIH
Ha4yanbHOro MpPOMECCUOHAnNbHOrO U cpegHero npodeccunoHanbLHoro obpasoBaHWsi Ha OCHOBE
benepanbHbIX rocyfapCTBEeHHbIX obpaszoBaTenbHbIX cTaHfapToB HavyanbHOro
npodheccnoHaneHOro 1 CpeHerc npodeccnoHansHOro obpasoBaHus;

YyebHas aucumniuHa OTHOCUTCA K NpeaMeTHOW 06s1acTh « ECTecTBEHHbIE HayKuny.

B nacnopte nporpammbl CHOPMYIIMPOBaHBI LIENN 1 3a4a4U OCBOEHUS AUCLIMIIIUHBI,
HanpasfeHHble Ha  oBnagenne  obyvawowmmucs  obuuMKM # NpohecCunoHanbHbIMMU
KOMMNETEHLNSIMU.

Tematudeckuin nnad MMeeT ONTUManbHOE pacnpefeneHVe YacoB MO pasgenaM u Temam o

O4HOW hopme oByveHUs, B COOTBETCTBUM C yHEBHbBIM Ni1aHoM.
Kaxaelit pasfen nporpammbl OTpaXaeT TEMaTUKY ¥ BONPOCHI, NO3BONAIOLIME, B NONMHOM obGbeme,
U3yunTb HeoBXooumbid TeopeTuueckuin wmatepuan. [lposefeHue nabopaToOpHbLIX 3aAHATUNM,
NpefycMOTPEeHHbIX paboyelt fporpaMMolt, NO3BOASAT 3AKPENUTb  TEOopeTUYecKue 3HaHus,
npuobpeTeHHbie NPy 3yUYeHUn OaHHOW AUCLUUNINHBI B OCHOBHOW LLKOTE,

Vayyenue paHHON AucumnnuHbl crnocobcTByeT 3MMEKTUBHOM ¥ KadeCTBEeHHOW TMOAroToBKe
MOSOAbIX CNeuuanncToB.

PaspabotaHHas nporpamma npencTaBnseT OCHOBbI (PU3NKM B ONpeAenéHHON cucteme u
BKNIOYaeT B cebA ceefleHust U3 Becex pasfenos. [aHHbii Kypc «PUSMKMY 3HAKOMUT CTYAEHTOB C
hyHaaMeHTanbHbLIMU (hU3UHECKUIMU TEOPUAMM, UMEET NPAaKTUHECKYIO HaMpPaBeHHOCTs, MOABOANT
K OCHOBHbIM MUPOBO33PEHYECKUM BbIBOAAM.

Paboyvas nporpamma COASPKUT MUHUMYM JIUTEPATypbl, HEOBXOAMMOW ANA U3YYEHUs [aHHOM’
AvicuunnuHbl. B Lenom paspabotanHasi pabovan nporpamma yq4ebHon gucuunnnHel « OU3UKA»
akTyanbHa, COOTBETCTBYeT TpeboBaHUAM nporpaMme! NMOAFOTOBKM CNELUannCTOB CPEAHEro 3BeHa
depfeparbHOro rocyapcTBeHHoro o6pa3oBaTesibHOro cTaHaapTa CpeaHero NpodeccuoHanbHoro
obpaszoBaHus, "

Patouasi npor
npouecce.
PeuleH3eHT:
[omKHOCTE, MecT

Hbl «Dusuka» pPeKoMeHayeTcsa Ana uCnone3oBaHWA B yqe6HOM

3 Kotos A.H.
BaTerb BbicLel kateropuu b® MNIYTIC
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