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1. IOSACHUTEJIBHASA 3AIIUCKA.

1.1. Ob6aacTh NPpUMeHEeHHUs TPOrPAMMBI Y4eOHOM TUCHUTIIHHBI

Oo6meoOpa3oBarenbHas ydeOHas aucnuiuimHa «®dusuka» uszydaercs B komremxe JI'Y,
peanu3yomero oopa3oBaTeIbHyI0 IPOrpaMMy CPEIHEro o0Iero oopa3oBaHus B Mpeaeiaax OCBOCHUS
OCHOBHOM npodeccuoHanbHoi oopazoBatenbHoM mporpamMmmbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus MpHU MOATOTOBKE CHEIMAIMCTOB cpeaHero 3BeHa. [Iporpamma paspaborana Ha
ocHoBe TpeboBanmii DPI'OC cpemnero ooOmero oOpa3oBaHHs, TPEABIBIAEMBIX K CTPYKTYpE,
COJIEPKaHUIO M Pe3yIbTaTaM OCBOSHUS yueOHoM nucturuinabl «Pu3ukay, @I'OC CIIO cnenmnansHOCTH
09.02.07 Unpopmayuonnsvle cucmemvl u npocpaAMMUpoOBarie, B COOTBETCTBUU ¢ PekoMeHmanusImMu 1mo
OpraHu3alMM TOJYYEHHsI CpelHero oOmero oOpa3oBaHuUsl B Ipeaeliax OCBOCHHUS 00pa30BaTENbHBIX
MIPOrpaMM CpeaHero mnpogeccrnoHalbHOrO 00pa3oBaHus Ha 06a3ze OCHOBHOIO 00IIero oOpa3oBaHUS C
yueToM TpeOoBaHUU (peepanbHBIX rOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U IMOy4aeMOM
npodeccuu WK CrenuaIbHOCTU CpeiHero npodeccnoHanbHOro oopasopanus (nmuckMo Jlenapramenra
rOCy/IapCTBEHHOMN MOMUTUKH B chepe moaroToBku padounx kaapos u 10 Munobpuayku Poccun ot
17.03.2015 Ne06-259), a Taxxke ¢ yderom lIpumepHON OCHOBHOW 00pa3oBaTEIBHON MPOTPAMMBbI
cpenHero obmiero o0pa3oBaHUs, 0J00pEHHOW pemeHueM (eneparbHOr0 y4eOHO-METOAMIECKOTO
o0beauHeHus 1o 001emMy oOpa3oBaHuIO (MPoTOKo OT 28 uroHst 2016 r. Ne 2/16-3)

1.2. llesn 1 3aaa4um y4eOHOI AUCHUNIHHBI:

CogepxaHue MporpaMMmbl y4eOHON aucUUIUIMHBI «DPU3MKa» HANpPaBIEHO Ha JOCTUKCHHE
CIEAYIOUIMX LEJeH 1 3a1a4:

. OCBOGHHE 3HAHWU O COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHHE MHpa U METOoJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoJiee BaKHBIMU HJCSIMH M JIOCTHKCHHSIMHU €CTECTBO3HAHMSA,
OKa3aBIIUMH OIpeIeIsIoNIee BIUSHUE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. OBJIAJICHUC YMCHHUSMH TNPUMEHATh TOJYyYCHHBIC 3HAHUSA I OOBSCHEHHS SIBICHHUU
OKpPY)KAIOILIETO MHpa, BOCHPHUATHS HWHGOPMALMU €CTECTBEHHOHAy4YHOTO U MpodeCCHOHATIBHO
3HAYMMOTO COJICPKAHUS; Pa3BUTHE MHTEIUICKTYAJIbHBIX, TBOPUECKUX CITOCOOHOCTEH M KPHUTUYECKOTO
MBIIUJICHUSI B XOJE MPOBENCHUS MPOCTEHIIMX HUCCIEIOBaHUM, aHaau3a SBICHHUI, BOCHPHUATHS U
MHTEPIPETAINN €CTECTBEHHO-HAYYHOU HH(POPMALINY;

. BOCIIUTaHHE YOEXICHHOCTH B BO3MOXKHOCTU TMO3HAHHS 3aKOHHOW MPHUPOABI M HC-
MTOJIb30BAHUS JTOCTIKEHUI €CTECTBEHHBIX HAyK JUIS Pa3BUTHS IMBWJIM3AIMHA W TOBBIMICHUS Ka4yecTBa
KU3HU;

. MPUMEHEHHE eCTECTBEHHO-HAYYHBIX 3HAHWH B NMPO(ECCHOHAILHOW NESTETLHOCTH |
MOBCEJJHEBHON KM3HM Ul oOecriedeHusi O€30MacCHOCTH  KHU3HENCSATEIbHOCTH; TPaMOTHOIO
WCTIOJIH30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3JI0POBBSI, OKPYKAIOIIEH CPEIBI.

B mporpamMMmy BKIIIOYEHO CcOJAEp)KaHHME, HANpaBleHHOE Ha (HOPMHUPOBAHHE Y CTYACHTOB
KOMITETCHITUH, He0OX0qUMEBIX JiIsd kKauecTBeHHOTO ocBoeHusA OIIOII CIIO nHa 6a3e 0CHOBHOIO 00IIEro
o0pa3oBaHMsl C IMOJy4yeHHEM CcpeAaHero oOmiero oOpa3oBaHUs; MHPOTrPaMMbl  MOATOTOBKHU
KBaJTM(UIIMPOBAHHBIX pab0UnX, CITy)KaIIUX; MPOTPAMMBI MOJTOTOBKH CITEI[HATUCTOB CPEJHEr0 3BEHA
(TIIICC3).

[TporpamMma yueOHON IucUUIUIMHBI «DPU3MKa» SBISETCS OCHOBOM Ui pa3paboTKH pabouyux
mporpaMM, B KOTOPBIX TpodecCHOHaIbHBIE O00pa3oBaTENbHBIE OpPTaHHU3aAIMH, peaTH3yoIlne
o0pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odrmiero oopasosanus B npeaenax ocsoenus OIIOIT CITO na
06a3ze OCHOBHOrO oOmero o0pa3oBaHMsA, YTOUYHSIOT COJEpXKaHHEe y4yeOHOro MaTepuaia,
MOCJIEI0BATEIBHOCTD €0 U3yUEHUs, pacrpeiesieHue yueOHbIX YacoB, TEMATHKY pedepaTos (J10KIa10B),
WHIUBUAYAIBHBIX TPOEKTOB, BHUIBI CAMOCTOSTENBHBIX Pa0OT C y4eToM CHelUuGUKA MPOrpaMm
MOATOTOBKU KBaJIM(ULIMPOBAHHBIX PabOUNX, CITyXKaIlKX, CIIEHUAINCTOB CPEAHETO 3BE€HA, OCBaBaeMOU
npodeccur WM CenUuaIbHOCTH.

[TporpaMMa MOXKET HCIIONB30BAThCA JIPYTMMHU TNPO(ECCHOHATBHBIMUA 00pa30BaTEIbHBIMH
OpraHu3alMsIMH, PEATU3YIOUUMH 00pa30BaTEeIbHYIO MPOrpaMMy CpelHero ooOiero obpa3oBaHHs B
mpenenax OCBOEHHS OCHOBHOM MpodeccroHanbHON oOpa3zoBaTenbHOl mporpamMMbl CIIO Ha 0Gaze
OoCHOBHOTO o61ero obpazosanus (IIIICC3).

2. OBIIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIJINHBI
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®dusnka — HayKa O SBJICHUSX U 3aKOHAX IPUPOABIL.

EcrecTBeHHOHay4HBbIE 3HAHWS, OCHOBAHHBIE HA HUX TEXHOJOTHH (OPMHUPYIOT HOBBIH 00pa3
AKHU3HHU. BpIcOKOOOpa30BaHHBIN YEI0BEK HE MOKET TUCTAaHLUPOBAThCA OT (yHIAMEHTAIbHbBIX 3HAHUN
00 OKpy’)KarolleM MHpe, HE PHUCKYS OKa3aThCsl OECIIOMOIIHBIM B MPO(ECCHOHATBHON AEATEIbHOCTH.
JIro60e nepcrekTUBHOE HANpaBJIEHUE EATEIIbHOCTH YEJI0BEKa MPSIMO WIM KOCBEHHO CBSI3aHO C HOBOM
MaTepHaTbHON 02301 1 HOBBIMHU TEXHOJIOTUSIMH, ¥ 3HAHUE UX €CTECTBEHHOHAYYHOM CYIIIHOCTH — 3aKOH
ycrexa.

dwu3nKa HeOTheMJIEMas 4aCTh COBpeMEHHO Mupa. OHO OXBATHIBAET IIMPOKUN CIIEKTP BOTIPOCOB
0 pa3sHOOOpa3HbIX CBOMCTBAX 0OBEKTOB MPUPO/IbI, KOTOPbIE MOKHO pACCMaTPUBATh KaK €MHOE LIENO0e,
HEOThEMJIEMasi COCTABIIAIONIAs KYJIbTYPBI: ONpPEeIisis MUPOBO33PEHUE YEIOBEKa, OHO MPOHHUKAET U B
IryMaHUTapHyto cdepy, U B OOLIECTBEHHYIO >XKU3Hb. PallMOHaNbHBIM €CTECTBEHHOHAy4YHBIH METOJ,
c(OpMHPOBABIIHIICS B paMKaX €CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHOHAyYHYIO KapTHHY MUDA,
HeKoe 00pa3Ho-(puocodckoe 0000IIeHINE HAyYHBIX 3HAHUH.

OCHOBY eCTEeCTBO3HAHHUS NMpPEJICTaBIsAeT (PU3MKa — HayKa O MPHUpPOAe, u3ydaromias Hanboiee
Ba)KHbIE SIBJICHMS, 3aKOHbl M CBOMCTBa MaTepualbHOIO Mupa. B ¢usuke ycraHaBIuBarTCA
YHHUBEpCAJIbHBIE 3aKOHBI, CIPABENTUBOCTH KOTOPBIX MOATBEPIKIACTCS HE TOJIBKO B 3¢MHBIX YCIIOBHSIX H
B OKOJIO3EMHBIX IPOCTPAaHCTBaXx, HO M BO Bced Bcenennoil. B 3ToM 3akitodaercss oAMH U3
CYIIECTBEHHBIX NMPHU3HAKOB (PH3MKHU Kak (pyHIamMeHTaapbHON Hayku. du3mka 3aHMMaeT 0co00e MecTo
CpeaM €CTECTBEHHBIX HayK, I0O3TOMY €€ MPUHATO CYUTATh JIUJEPOM €CTECTBO3HAHHUS.

[Tpu ocoenmu mpodeccuir CIIO u cnemmansHocTet CIIO conmanbHO-P5KOHOMHYECKOTO H
rYMaHUTapHOTO npoduiiei npodeccuoHanbHOro 06pa3oBaHus €CTECTBO3HAHUE N3ydaeTcsl Ha 6a30BOM
ypoBHe ®I'OC cpenHero obmiero oOpa3oBaHus C y4eTOM CICIU(DHUKH OCBanBaeMOi Npodeccuu WiH
CIEeLUAIBbHOCTH.

DTO BBIpaXKACTCA B COJACPXKAHUU OOYYEHHS, KOIMYECTBE YAaCOB, BBIACISIEMBIX HA H3ydeHHE
OTAENbHBIX TEM IpOrpaMMbl, T[IIYOMHE HX OCBOGHHs OOy4arolMMHUCS, OOBEME U XapakTepe
MIPaKTUYECKUX 3aHATUH, BU/IaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

«Du3MKa»- KOTOPbIH BHOCUT CYILIECTBEHHBIH BKJIa/l B CUCTEMY 3HAHHM 00 OKpY»KarolieM MUpe.
DTOT pazfen SBIIETCS CUCTEMOOOPA3YIOIIUM JIJIsl IPYTUX pa3AeioB yu4eOHOM AUCIUIUINHBL, TIOCKOIBKY
¢bu3nyeckre 3aKOHbI JIS)KaT B OCHOBE COAEPKAHUS KYpPCOB XMMUU U OMOJIOTHH.

3aMeTHOE MECTO B COJIEPYKAHUH YUeOHOH JUCIUTUTMHBI 3aHUMAeT YIeOHBII MaTepua, He TOJIbKO
GopMHpYIOIINIT €CTECTBEHHOHAYYHYIO KapTHHY MHpa Y CTYAEHTOB, HO M pacKpbIBarOIIUi
MPAaKTUYECKOe 3HAYeHHE ECTECTBEHHOHAYYHBIX 3HAHMHA BO BCeX cdepax >KHW3HU COBPEMEHHOTO
o0111ecTBa, B TOM YMCIIEe B TYMaHUTapHOM cdepe.

B nenom y4eOHas qucuuIuiMHA «(QHU3UKa», B COJACPKAHUU KOTOPOW BEIYIIMM KOMIIOHEHTOM
SBJISIIOTCS] HAy4YHbIE 3HAHUSI U HAYYHbIE METObI ITO3HAHUS, [T03BOJISIET CHOPMUPOBATH Y 00yHAIOIIUXCS
[EJIOCTHYIO E€CTECTBEHHOHAYYHYIO KApTHHY MHpPA, NMPOOYIAWTH y HHUX HMOIMOHAIBHO-IIEHHOCTHOE
OTHOLIEHME K M3y4yaeMOMY MaTepually, TOTOBHOCTb K BbIOOpY JAEHCTBHI ompeneneHHON
HaIpPaBJICHHOCTH, YMEHHUE KPUTUIECKH OLIEHUBATh CBOM U UY>KUE JICHCTBUS U TIOCTYIIKH.

N3yuenue ob1ieo0pazoBaTebHON yueOHOM AUCIUIUIMHBI «(PHU3UKa» 3aBEepIIAETCS MO/IBEACHUEM
UTOTOB B paMKax MPOMEXYTOYHOH aTTecTallid CTYJIEHTOB B Ipolecce ocBoeHus ocHoBHOUM OIIOII
CIIO c nonmyuyenueM cpeanero obiero oopazosanus (ITTIKPC, TITICC3).

3. MECTO YYEBHOH JUCIUNIJIMHBI B YYUEBHOM ILJIAHE

VYyeOHast AUCHUIUIMHA «@DU3UKANABISIETCS YIEOHBIM MPEAMETOM IO BBIOOPY M3 00s3aTeIbHOM
npeaMeTHo obnactu « Ecmecmeennvie naykuy, @I'OC cpennero obmero odpazoBanus. B Komnemxke
JAT'Y, peanusyroniero o6pa3oBaTeibHYI0 MPOTrpaMMy CpeIHEero oOImero odpazoBaHMs B Ipenenax
ocoeruss OIIOII CIIO na 6a3e OCHOBHOTO o0OIero oOpa3oBaHUs, ydeOHas UCIUIUIMHA
«@uzukaruzydaetcs B o01eoopazoBareabHoM Hukie yaeoHoro mana OITOIT CITO Ha 6a3e 0CHOBHOTO
oOmero oo6pa3oBaHus ¢ mojydeHueMm cpeanero oodmiero oopazopanus (IIIICC3). B y4eOnbIx miaHax
[MIICC3 mecTo y4eOHOW AMCHUILIUHBI «@u3uka»— B COCTaBe O00IIE00pa3oBaTEIbHBIX YUEOHBIX
JUCHUIUIMH 10 BbIOOpPY, GopMHUpyeMbIX M3 00si3aTeNbHbIX NpeaMeTHbIx obnacteit ®I'OC cpennero
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obmero o6paszoBanus, s crneruanbHocTn CIIO crieninanbHOCTH 09.02.07 Hughopmayuornnvle
cucmemvl U NPOSPAMMUPOBAHUE

4. PE3YJIBTATHI OCBOEHMS YYEFHOM JUCIAILJIMHBI

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI 00yUYaIOUIUIiCs T0JIKEH

yMeThb:

Hcnonb30BaTh METO/IbI HAYYHOTO MO3HAHUS;, IPUMEHSTH JIOTHYECKUE 3aKOHBI U MPaBUJIa; HAKATUIUBATh
HAYYHYIO HH(pOpMAIHIO.

— MOJIb30BaTHCS HEOOXOIUMOM YICOHOM U CIIPAaBOYHOM JTUTEPATYPOIA;

— UCIIOJIb30BATh 3aKOHBI (PU3UKU TP 00BSICHEHUU PA3TUYHBIX SIBICHUHN B MPUPOJIC U TEXHUKE;
— OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPUIL;

— JIeJIaTh BBIBOJIBI HA OCHOBE YKCIIEPUMEHTATbHBIX TAHHBIX;

— BOCIIPUHHUMATh M Ha OCHOBE MOJYYEHHBIX 3HAHUM CaMOCTOSITEJIbHO OLEHUBATh MPUMEHSTH
MOJTy4CHHBIC 3HAHUS JIsl pelIeHUs (PU3NYECKHX 3a]1a4;

— MOJIb30BaThCss MEXTyHapOIHOM CUCTEMOM eTUHUIL IPU PELICHUH 3a/1a4;

— MPUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (DU3MYECKUX 3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH, JIEKTPOJUHAMUKY, KBAHTOBOU (DU3HKHU;

— OTIPEICIIATh XapakTep PU3n9IecKoro mpoiecca 1o rpaduky, radnuie, Gopmye;

B pe3ynbrate 0cBOSHUS AUCHUTUIMHBI O0yUYaIOUIUIICS T0JKEH

3HATh:

MeTopI HAYYHBIX UCCIIEIOBAaHUI U MX POJIb B MPAKTUYECKON JIEATEIHHOCTH CIIEIUANNCTA; OCHOBHBIC
MOHATHUS HAYYHO UCCIIEI0BATEIBCKONW PAOOTHI.

— dbuznyeckue BICHUS U 3aKOHBI (PU3UKHU, TPAHUIBI X MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B
BOKHEHIIINX MPAKTHYECKUX MPUITIOKCHHSIX

— MO3HAKOMHUTHCS C OCHOBHBIMHM (DM3MUECKUMHU BEIWYMHAMH, 3HATh UX OIpPENeJICHHE, CMBICI,
CHIOCOOBI ¥ €TUHUIIBI UX U3MEPEHUS;

— MPENICTaBIATh ce0e PyHIaMeHTalbHbIe (PU3UUYECKHE ONBITHI U UX POJIb B PAa3BUTHH HAYKH;

— HA3HAYCHWE W TIPUHIIAIIBI IEHCTBUS BAKHEUITUX (PU3UIECKUX TIPUOOPOB.

OcBoeHue cojaep:xkaHusi y4yeOHON JUCHHUIUIMHBI «(U3NKa»0decnednBaeT JOCTHKEHHE
CTYICHTAMH CJIeYIOLIMX Pe3yJIbTATOB:

* INYHOCTHBIX:

- YCTOMYUMBBIN MHTEpEC K UCTOPUHU U JOCTHKEHMSIM B OOJACTH €CTECTBEHHBIX HAyK, YyBCTBO
TOPIOCTH 32 POCCUMCKUE ECTECTBEHHBIE HAYKH;

- TOTOBHOCTh K MPOJOJDKEHHIO 00pa3oBaHUS, MOBBILICHUIO KBalM(UKAMK B H30paHHON
po¢eCCHOHATILHOM IeATEHOCTH C UCTOIb30BAHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHLMH B 0O0JIACTH E€CTECTBEHHBIX HAyK JUIf
YeJoBeKa M 00IIecTBa, YMEHHUE MCIIOJIb30BaTh TEXHOJIOTMUECKUE JOCTHKEHUS B 00JIacTH (DU3UKU IS
MOBBIIEHUS] COOCTBEHHOTO0 MHTEIUIEKTYaJbHOTO pa3BUTHS B BBIOpPaHHON mpodeccuoHaIbHON
JESITENbHOCTH;

- YMEHHE MpoaHaI3UpOBaTh TEXHOTEHHBIE MOCIIEICTBUS ISl OKPY>KaIOIIEeH cpe/ibl, OBITOBOW U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIBHO J10ObIBaTh HOBBIE JJIsi c€0sl €CTECTBEHHO-HAYYHbBIE 3HAHUS C
UCIOJIb30BAHUEM IS ATOTO JIOCTYIHBIX HICTOUHUKOB HH(OpMAIINH;

- YMEHHUE YNPaBIATh CBOEH MO3HABATENbHOU JESITENbHOCThIO, TPOBOAUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;

- YMEHHE BBICTPaUBaTh KOHCTPYKTUBHbBIE B3aUMOOTHOIICHHUS B KOMaHJE MO PELIECHUIO0 00IINX
3aJja4 B 00JIaCTH €CTECTBO3HAHMUS;

* MeTamnpeJIMeTHbIX:

- OBJIQJICHUE YMEHMSMM U HaBbIKaMH Pa3INYHBIX BUJOB ITO3HABATEIbHON NEATEIBHOCTU AJIS
M3YYEHHUS Pa3HbIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOIO MUPA;
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- IPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHMs (HAOIIOJEHUS, HayYHOTO SKCIEpUMEHTA) IS
W3YyYECHUS PA3JMYHBIX CTOPOH €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, C KOTOPBIMH BO3HHUKAET
HE0OXOIMMOCTb CTAIIKMBATHCS B MPOPECCUOHANBHOM cdepe;

- YMEHHUE ONPEIENSITh LENH U 337a4u eATEIbHOCTH, BBIOMPATh CPEACTBA JJI UX AOCTHIKECHUS
Ha [IPaKTHUKE;

- YMEHHME MWCIOJIb30BaTh PA3JIMYHbIC HCTOYHHMKU JUIA IIOJIY4YEHUs €CTECTBEHHOHAYYHOU
nH(OpMaLIUU U OLIEHUBATh €€ IOCTOBEPHOCTH ISl JOCTHKEHHUSI TIOCTABJICHHBIX eJIel U 3aa4;

* IpeAMeTHBIX:

- chopMHpPOBAHHOCTH MPEACTABICHUI O IIEJIOCTHONH COBPEMEHHOH €CTeCTBEHHO-HAyYHOU
KapTUHE MHpa, O IPUPOAE KaK €AUHOU LEJOCTHOM CUCTEME, O B3aMMOCBS3M YEJIOBEKA, IPUPOABI U
o011ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax Bcenennoii;

- BJAJCHHE 3HAHUSAMH O HauOoJiee BaXHBIX OTKPBITUSX M JOCTIDKEHUSX B 00JacTu
€CTECTBO3HAHMSI, NMOBJIMSABLIIMX HA SBOJIOLMIO MPEACTABICHUI O NPUPOJAE, HA PAa3BUTHE TEXHUKU M
TEXHOJIOTHI;

- c(OPMUPOBAHHOCTh YMEHHUSI NMPUMEHATh ECTECTBEHHO-HAY4YHbIC 3HAHMS A OOBSICHEHHUS
OKpYKaIOIIMX SIBJICHUH, COXpPAHEHHUs 3JI0pOBbs, obOecrieueHusi 0e30MacHOCTH KU3HEAEATEIbHOCTH,
OepeXHOTr0 OTHOIICHHUS K IPUPO/IE, PAIlIOHATILHOTO TPUPOIOTIOIB30BaHUS, & TAKKE BBHITIOIHEHUS POIIU
rpaMOTHOTO IOTPEOUTETIS;

- cOpMHUPOBAHHOCTH MPEACTABICHUI O HAyYHOM METOJIe MO3HAHHUS MPUPOIBI M CPEACTBAX
M3y4eHUs MeraMmMpa, MakpoMupa ¥ MHKPOMHpA; BIIQJEHUE IPUEMAMU €CTECTBEHHO-HAYYHBIX
HaOII0/IEHUH, ONIBITOB UCCIIEOBAHUN U OLIEHKH IOCTOBEPHOCTH MOJTYYCHHBIX PE3YIIbTATOB;

- BJIAJICHUE IOHATUMHBIM annaparoM €CTECTBEHHBIX HAyK, IO3BOJISIOIIMM IIO3HABaThb MHUD,
y4acTBOBATh B IMCKYCCHSIX IO €CTECTBEHHO-HAYUYHBIM BOIIPOCAM, UCII0JIb30BaTh Pa3JINYHbIE UCTOUHUKHU
uHbOpMaUU IS TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTHCA K coobmenusm CMMU,
CoJIep>KalliM Hay4YHYIO HH(OPMAILIUIO;

- chopMHPOBaHHOCTH COOCTBEHHOW MO3WIIMH 1O OTHOIICHUIO K (U3MUECKOr HH(pOpMaIum,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB;

c(OpMUPOBAHHOCTh YMEHHUH IOHUMaTh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO 3HAHMS JUIS
KKJOr0 YeJoBeKa, HE3aBUCHMO OT ero MmpodecCHOHANbHOW AEATeTbHOCTH, pa3indaTh (DakThl |
OIICHKH, CPAaBHUBATh OIIEHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUAMH OLICHOK U CBSI3b KPUTEPHUEB
C ONPEACIEHHON CUCTEMON LIEHHOCTEN.

5. COAEPXXAHUE YYEBHOH JUCHUIJIUHBI

Pazoen 1. Mexanuka c snemenmamu meopuu OMHOCUMEITbHOCHU

Tema 1.1. Kunemamuka

MexaHnudyeckoe IBHKEHHE M €ro OTHOCUTEIbHOCThb. [IpumHIMN oTHocuTenbHOCTH [amumnes.
VYpaBHEHUs NPSIMOJMHENHOTO PABHOYCKOPEHHOIO JIBWXEHHS. KpHUBOJIMHENHOE ABUKEHUE TOYKHA HA
MpUMEpE ABUKEHUS MO OKPY>KHOCTU C MOCTOSHHOW MO MOJYJI0 CKOpOCThIO. LleHTpocTpeMurensHoe
YCKOpEHHE.

Tema 1.2 Kunemamuka 8pauamenbHO20 08UNCEHUSL.
Bpamarensnoe asukenue. [lepuoa u yactora BpamieHus. YiaoBas CKOPOCTb U YTII0OBOE YCKOPEHHUE.
CBs13b JIMHEWHBIX U YTJIOBBIX BEJIUYUH.

Tema 1.3 Cmamuxa
OCHOBHBIE TOHATHUS CTATUCTUYECKON MeXaHUKU. [IpuHLUI cynepno3uliuu cuil .Y cJIoBUsl paBHOBECHS.
MomMmeHT cu.

Tema 1.4. Jlunamuxa

B3aumoneiicteue ten. 3akonbl HproToHa. [IpuHIMI cynepno3uiuu cuil. 3aKOH BCEMHPHOTO
TATOTEHUs. 3aKOH TPEHUS CKOJIbKeHHUs. 3akoH ['yka.

Tema 1.5. 3axonvl coxpanenus 6 mexanuxe



Nmmynsc. 3akoH coxpaHeHHs uMIyiabca. PeaktuBHOe nBMkeHue. PabGora. MoIHOCTB.
Kunernueckas sneprus. [lorennuansaas s3ueprus. [loaHas Mexannueckas S3HEprusl. 3aKOH COXpaHEHUs
MEXaHUYECKOH SHEPTHH.

Tema 1.6. Mexanuyeckue Konebanus u 60Hbl

VYpaBHEHHE TapMOHUYECKHX KojeOaHWid. AMIUIMTYHa, TIEpHoA, 4dacTora, (asa
konebanuii. CBoOonHble KoneOaHus. BbIHYXIeHHbIE KoneOanus. Pe3oHaHc. ABTOKoJeOaHHUS.
MexaHn4ecKkue BOJTHBI. Y paBHEHHE FApMOHUYECKON BOJTHBI.

Pazoen 2. Monexynapnasa ¢pusuka. Tepmoounamuka
Tema 2.1. Ocnosvl moaexyaapuou gpusuxu (MKT)
Onbitel llTepna u Ileppena. KonumyectBo BemiectBa. Mok, [locTostHHass ABoraapo.
TemmoBoe paBHOBecue. AOcomoTHas Temrieparypa. CBs3b TeMIIepaTypbl CO CpelIHEeld KUHETHYEeCKON
SHEprueu 4yacTull BELECTBA.
WneanpHblii ra3z. CBa3p MEXKIy AaBICHUEM U CPEAHEN KMHETUYECKOM SHEPTrUeil MOIEKYI
uneanbHoro raza. ¥Ypasaenue Knanelipona - MenaeneeBa. M3onpoueccsl.
Tema 2.2. Tepmoounamuka
[lepBblil 3aKOH TEpMOAMHAMUKHU. BTOpOI 3aKOH TEPMOJMHAMUKH U €TI0 CTATUCTUYECKOE
ucronkoBanue. KII/I TermoBoro nBuraresns.
Tema 2.3. Aepecamuvle cocmosinus gewecmaa u ¢hazogvle nepexoo.
Haceimennsie u HeHachieHHbIEe apbl. Kpuctammnueckue u amopdubie Tena. CMadyuBaeMOCThb,
BSI3KOCTb, TEKYUYECTh, KallMWIIPHOE SIBJICHUE.
Pazoen 3. dnekmpoounamuxa
Tema 3.1. Dnexkmpocmamuka
DNEeKTPUYECKOe B3aUMOJICUCTBUE. OJIEMEHTapHBIA JJICKTPUUYCCKUN 3apsll. 3aKoH
Kynona. HanpsixkeHHOCTB 351ekTprueckoro nois. [loTeHunanbHoCTh 351eKTpuueckoro noisi. Pa3nocts
noteHuuanos. [lpuHuun cynepnosunuu mnojieil. DnexkrTpuueckass eMmkocTb. KonpeHcaTop. DHeprus
AJEKTPUYECKOTO ToJisl KOHAeHcartopa. IIpoBogHuKM B 3iIeKTpUYecKOM Moje. JUdneKkTpuku B
ANEKTPUYECKOM I10JIE.
Tema 3.2. Ilocmosnnbiii 21ekmpuyeckuii mox. 3aKoHbl NOCMOAHHO20 MOKA
DNEeKTPUYECKUI TOK. DJIEKTPOABIDKYIIAs criia. 3akoH OMa JiJIsl TOJTHOW AJIEKTPUIECKOM
uenu. [lapannensHoe U mocaea0BaTeIbHOE COETUHEHUS IPOBOJHUKOB.
Tema 3.3. Dnekmpuyeckuti mox 6 pasiuyHbiX cpeoax
DNeKTpUUECKUd TOK B MeTalljaX. DIEKTPOHHBIN ra3. Pabora BbIxoaa. DIeKTpUUECKHi
TOK B D3JIEKTpoJuTax. OyekTponu3. 3akoHbl dapanes. I[IpumeHeHHe 5>I€KTpoiu3a B TEXHHUKE.
DneKTpuYeCcKHuil TOK B razax u Bakyyme. Monusanus raza. Bunel ra3oBeix pa3psaos. [lonstue o miasme.
CBoiicTBAa M TPUMEHEHUE DJIEKTPOHHBIX TYYKOB. OJIEKTPUUYECKUM TOK B TMOJYNPOBOJIHHUKAX.
CobcTBeHHAs MTPOBOAMMOCTE OTYITPOBOAHUKOB. [10TynTpOBOAHUKOBBIE IPUOOPHI.
Hocutenn CcBOOOMHBIX DJJIGKTPUUECKUX 3aps0B B MeETalaX, O KHAKOCTSIX U Tas3ax.
[TonynpoBoauuku. COOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTH MOTYIPOBOJHUKOB. p — 11 TIEPEXO/I.
Tema 3.4. Maenumnoe none
WNunykuus marautHoro nosst. Marautheii notok. Cuna Amnepa. Cuna Jlopenua.
Tema 3.5. DnexmpomacHumnas uHOYKYus
OTKkpbITHE BJEKTpOMarHuTHOW WHAYKIUU. [IpaBuno JleHna. 3akoH 3JIE€KTPOMArHUTHOU
naaykuun  @apages (3AC unayknuu). BuxpeBoe »snekTpuueckoe Iole. CamonHayKIus.
NHIyKTUBHOCTS.
Tema 3.6. DnexmpomacHummuvie Ko1eO6aAHUs U BOIHb
Konebarenbupiit  kouTyp. Ilepwon cBoOOAHBIX KoneOaHui. BBIHYXIEHHBIE KOJICOAHMUS.
lapmonnueckne xkonebanusa. IlepemenHblii smekTpuueckuii Tok. [Ipow3BojcTBO, mepemada u
noTpedlieHne dSIeKTpuuecKkor sHepruu. Wmem Teopunm MakcBemna. DIEeKTpOMarHUTHAs BOJHA.
CBoiiCcTBa DJIEKTPOMArHUTHBIX BOJH. [[pUHIAIIBI PainOCBS3H.
Paszoen 4. Bonnosas onmuxa
Tema 4.1. Bornosas onmuka



Cer kak snekTpoMarHuTHas BosiHa. MHTepdepennus cBera. KorepentHocth. udpakuus
ceera. Jludpakumonnas pemerka. Ilomspusanus cBera. 3akoH mperomiieHus cBera. llpusma.
Hucnepcus ceera. DopMyia TOHKOW JIMH3BI.

Tema 4.2. Ocnogul cneyuanbHou meopuu OMHOCUMENTbHOCMU

NuBapuaHTHOCTH CKOpOCTH cBeTa. [IpuHIun oTHOCUTEIbHOCTH DitHIITEHHA. [IpocTpaHcTBO 1
BpEMS B CIELIMAIILHOM TEOPUH OTHOCUTENBLHOCTU. CBSI3b MacChl U SHEPTUH.

Pazoen 5. Keanmoesasa gpuzuka

Tema 5.1. Keanmosas onmuxa

TemoBoe wm3nmydenue. IlocrosuaHas Ilmanka. ®@otorddekr. Ombitel CronmeroBa. DOTOHHI.
VYpaBuenue DinmreiHa mis porosddexra. I'nmoreza Jlym ne bpounsa. dudpakuusi 37I€KTPOHOB.
KopnyckyisipHO-BOJIHOBOM Jyanu3m.

Tema 5.2. Duzuxa amoma u amomHo20 A0pa

Crtpoenue atoma. [imanerapuas Moaens ctpoerus aroma. OnbiTel Pezepdopaa.

boposckas monenb atoma Bogopoaa. Crnextpsl. JlromuHecuenus. Jlazepsl.

Tema 5.3. Tepmosoepuwiii cunmes

3aKkoH paJMOaKTUBHOTO pacnana. Hyknonnas monens siapa. [enenue sngep. Cunres suep.
SnepHas sHepreTuka. DieMeHTapHble YacTullbl. DyHIaMeHTadbHble B3auMoaecTBU. TepMosaepHbIi
CUHTE3 M YCIIOBUS €r0 ocylllecTBIeHHs. bananc sHepruu npu TepMosiIepHbIX peaklusiX.

6.TEMATUYECKOE IINTAHUPOBAHUE

[Tpu peanl.uzanuu comepxaHusi o01eoOpazoBaTeNbHON yueOHON aucuuruinabl «Dusnka» B
npenenax ocsoerns OITOIT CIIO na 6a3e 0CHOBHOTO 00IIero oopa3oBaHus C MOTYYCHHEM CPEIHErO
o0miero oopa3oBaHus yueOHas Harpy3ka CTyIeHTOB cocTaBisieT 142 yacoB, B TOM YHCIIE:

00s13aTeNnbHON ayIUTOPHOM yueOHOM Harpy3ku oOydatomierocs 134 yacoB, B TOM 4uCIIE:

1 cemectp

JICKIIMH — 38 JacoB;

npaktuyeckue 3ansatusa — 40 yacos.

CaMOCTOSITENIbHOW paboThl 0OyUaromierocs 44aca.

Bcero:82

2cemecTp

JIEKIIUH — 18 Jacos;

MPAKTUYECKHE 3aHIATHUS — 38 4acoB.

CaMOCTOSITENbHOM paboThl 00yJaromierocs 44aca.

Bcero:60

Hroro:142y

6.1. TemaTnueckmii nJIaH y4eOHOM IMCIHUIITHHBI

Bunsbi yueoHoit = Dopmbl
padoThl, BKIKYASA S TeKyLlero
é CAMOCTOSITEJILHYIO S KOHTPOJIA
o 3 paGoTy CTYAEHTOB U = ycneBaeMocTH
Ne § = | TpynoemkocTh (B 4acax) Z (no nedenam
I Paszpnesnbl 1 Tembl = : Z = = 5 cemecmpa)
n JUCIUIIIIHMHBI &) 5 gg §" = E E dDopma
S| = = E * S| = 5 NPOMEKYTOYHOH
= | E E Bl &&= & )
5 < = S E| g = Camocmoamenvn
o 2 Z| 8 3| S S as paboma
= | Es B9 X
L L =
= ) =
Pazoen 1. Mexanuka c anemenmamu meopuu omuocumenvnocmu-14u(nexyuu)
12y(npak)




Tema 1.1. Kunemamuxa 2 YCTHBIH OIpoc,

1.Mexannueckoe MMCbMEHHAs
JIIBHJKEHUE U €70 paborta
OTHOCUTEIIbHOCTb. (peenue
2 Ipunnun 3a/1ay4)
oTHOcuTeNbHOCTH ["anuses.

YpaBHeHus
PSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO
JIBUKCHUSI.
3.KpuBonuneiinoe
JBUKCHHE TOUKH Ha
npuMepe  JIBUMXKEHHUS 10
OKPYKHOCTH C IMOCTOSIHHOM
0 MOJIYJI CKOPOCTHIO.
LlenTpOocTpeMuTenbHOE
YCKOpEHHE.

Tema 1.2 Kunemamuxa 2 YCTHBIH OIpoc,
8pawiamenbHo20 TECTUPOBaHUE.
0BUICEHUSL.

1.BpamarensHoe
JBUKECHHE.

2.Ilepuon u yactora
BpalllCHUS.

3. YrnoBas ckopocTh U
YIJI0BOE YCKOPEHHE.

4. CBsI3b TUHCHHBIX U
YIJIOBBIX BEJTUYHH.

Tema 1.3Cmamuka 2 YCTHBIH OTpocC,

1.OcHOBHBIE TOHATHUSA MACbMEHHAs
CTaTHCTHYECKON MEXaHUKH. pabora

2.YcaoBust paBHOBECHSI. (pewenue
3.MowmeH cui. 3aj1a4)

Tema 1.4. /lunamuxa 2 YCTHBIH OIpOC,

1.BzanmonenicTeue Te. MACbMEHHAs
3akonbl HproToHA. paboTta

2. 3aKOH BCEMHUPHOTO (peenue
TATOTEHUSI. 3a/1a4)

3.Cuiibl B IpUpOJIE.

Temal.5. 3axonwvi 2 YCTHBIH OIpOC,

COXpaneHusi 8 MexaHuke
1.Mmnynbe. 3akoH
COXpaHEHUS UMITYJIbCa.

2. PeakTuBHOE
JIBIDKCHHUE.

3. PaGota. MoOIIHOCTB.
Kunernueckas sneprus.
[loTeHumanbHast SHEPTHUsL.

4.3aK0H COXpaHEHUs
MEXaHUYECKOM IHEPTUH.

CaMOCTOSATENIbHA
s pabora

Tema 1.6. Mexanuueckue
Konebanus u 60aHbl

YCTHBIH OITpOC,
IIUCbMEHHAs

10




Jexyus 1.
Mexanuueckue
Ko1ebanus.

1.YpaBHenue
TapMOHUYECKHIX
KoJieOaHui. AMIUIMTY/A,
HepuoJ, 4acToTa, ¢asza
KOJIEOAHHUH.

2. CBoOoaHbIC
KoJjieOaHus. BeIHyKIeHHbIE
koJiebanusi. Pe3onanc.
ABTOKOI€0aHHA.

Jexkyusn 2. Mexanuueckue
GOJIHDL.

1.YpaBHenue
TrapMOHHYECKOU BOJIHBI.
2.IlpononbHbIe u
MOTICPEYHBIC BOJTHBI.
3.JlmHa ¥ CKOPOCTH BOJIHEL.

pabota
(pemenue
3a/1ay4)

Paznen 2. Monexkynapuas ¢usu

ka. Tepmoounamuka-8u(nexkyuu)
8u(npak)

Tema 2.1. OcHoswi
MOJeKYIAPHOU uzuKu
(MKT)

1.KonuuecTBo BemiecTna.
AOcosroTHas TeMIiepaTypa.
CBs13b TEMIIEPATYpPHI CO
CpeaHel KHHETHYECKOM
DHEpPruen 4acTHUIl
BEIIECTBA.

2. YpaBHEHME
Knaneiipona —
Menneneesa.

3.I'a30BbIe TIPOLIECCHI.

1

2

2

YCTHBIH OIIpOC,
aTTeCcTalMOHHAas
KOHTPOJIbHAS
pabora.

Tema 2.2. OcHogol
Tepmoounamuxu

Jexkyusal Ilepewiii u
mepmoOuHamMuKu

1.IlepBslii 3aK0H
TEPMOJIMHAMUKH.

2.Pabota B
TEPMOIMHAMHUKE.

3.IlpumMeHeHue nepBoro
3aKOHA TEPMOJUHAMUKH H
ra30BbIM IIPOLIECCAM.

Jlexyuna2 Bmopoit 3aKkon
mepMoOUuHaAMUKU.
1.Bropoii 3aKOH
TEPMOJUHAMUKA M  €r0
CTaTHUCTUYECKOE
HCTOJIKOBAHUE.

YCTHBIH OIpOC,
MCbMEHHas
pabota
(peenue
3a/1ay4)

YCTHBIH OITpOC,
TECTUPOBAHUE.

11




2.KIIJQ TEIJIOBOrO
JIBUTATEIS.

3.Ter1000MeH B 3aMKHYTOM
IPOCTPAHCTBE

Tema 2.3. Aepecamnvle
COCMOsIHUA 8euiecmsd U
gazosvie nepexoo.

1.Hacpimenasie u
HEHACBHIIIICHHBIE TTAPHI.

2. Kpucrannuueckue u
amMopQHbIe Tena.

3.CMa4nuBaeMoOCTh,
BSI3KOCTbh, TEKY4ECTh,
KaIMUWISIPHOE SIBJICHHUE.

YCTHBIH OITpOC,
3amura

pedeparos.

Pasnen 3.9nekmpoounamuxa-1

20u

6u(nexyuu)
(npax)

1

Tema 3.1.
Dnekmpocmamuxka.

1.DnexTpudeckoe
B3aMMO/ICIICTBHE.
OneMeHTapHbIN
IIEKTPUUYECKUH 3apsi.
3akon Kynona.

2. Hanps>keHHOCTh
AIIEKTPUYECKOTO ITOJIS.
[ToTeHunanbHOCTH
AIIEKTPUYECKOTO IOJIS.
Pa3zHocTh mOTEHINAIOB.

3. DnekTpuueckas
eMkocTb. KoHniencarop.
DHeprus MeKTPUYECKOro
10JIs1 KOH/IEHCATopa.

4.1IpoBOJIHUKY B
AIIEKTPUYECKOM IIOJIE.
JvanexTpuky B
IIEKTPUYECKOM IIOJIE.

1

YCTHBIN OITpOC,
MUChbMEHHAs
pabora
(pemenue
3a/1a4)

Tema 3.2. I[locmosnnwii
NeKMPUYEeCKULL MOK.
3axonwvl nocmosinHo20 moxa

3anamuel

1.DnexTpudecKuit ToK.
Cua Toka.
DIIEKTPOABUIKYIIIAS CUJTIA.

2 3axon Oma mis
ydacTKa Ienu

3. 3akon OMa miis
MTOJIHOM AJIEKTPUYECKOU
LICTIN.

3ansaTue

1.3akon /Ixoyng-Jlenna.

YCTHBIN OITpOC,
NUCbMEHHAas
paborta
(pemenue
3a/1a4),

YCTHBIH OITpOC,
CaMOCTOSITEN
pHas1 paborTa.
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2.I1apannenbHoe U
MOCJIEOBATEILHOE
COCIMHEHUS TPOBOTHUKOB.

3.PaboTa u MOIIIHOCTH
AIIEKTPUUECKOTO TOKA.

Tema 3.3.
DnekmpuuecKkuii mox 8
PA3TUYHBIX CPEOaXx.

1. DnexTpuueckuil TOK B
MeTaJiax. DJICKTPOHHBIN
ras.

2. DNEKTPUYECKUM TOK B
ra3ax 4 BakyyMme.

3. DIEeKTpUYECKUi TOK B
[OJIYTIPOBOIHUKAX.

YCTHBIN OIPOC,
3amuTa
pedepatos.

Tema 3.4. Macnummnoe
none

3anamuel

1.IlonaTne MarHUTHOIO
MOJIA.

2. CunoBas
XapaKTePUCTUKH
MAarHUTHOTO MOJIS
3.Muaykuust MarHUTHOTO
nosist. Hanpasnenus
MarHUTHON UHIIYKIIUU

3anamue?

1.Cuna Jlopenua u cuiia
Awmrmepa

2. HampaBnieHusi CHIIbI
Awmriepa u cuibl JlopeHna.

3. MarauTHoe moie
3emin.

YCTHBIH OIpoc,
NUChbMEHHAs
pabora
(peenue
3a/1a4)

YCTHBIH OIpoc,
TECTUPOBAHUE.

Tema 3.5.
InexmpomazHumnas
UHOYKYUs

Jexyunl

1 .SIBneHnesnEKTPOMarHuTH
Ol MHIYKIIHH.

2. IlpaBuiio Jlenna.
3.MaruuTHBIN TOTOK.
Jexyun?2

1. 3akon
AIIEKTPOMAarHUTHOU
UHAYKIINH.

2.5IBneHne caMOMHTyKITHSL.
NHIyKTUBHOCTB.
3.OHeprust MarHUTHOTO
noJist

YCTHBIH OIpOC,
UCbMEHHAas
pabota
(peenue
3a/1a4)

YCTHBIH OITpOC,
3aInTa
pedeparos.
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Tema 3.6.
Dnekmpomaznummobie
KOJ1e0aHUs U BOJIHUL.
Jekuyual
1.KonebarenbHbIil KOHTYD.
[TepemenHbI
ANEKTPUYECKUN TOK.
2.CBoOonHBIE
AJIIEKTPOMATHUTHBIE
KoJie0aHusl.

3. BeiHyX/1€eHHbIE
KoJie0aHusl.
I"apmonunyeckue
Kosie0aHusl.

Jexkyun?2

1. I[TpousBoacTBO, MIEepenavya
U IOTpedieHune
ANEKTPUYECKOU SHEPIUHU.
2.2nexTpoMarHuTHas
BosiHa. CBolCTBa
3JIEKTPOMArHUTHBIX BOJIH.
3. IlpuHUIMIIBI paAMOCBS3H.

YCTHBIH OITpOC,
NUChbMEHHAs
paborta
(pemenue
3a/1au4),

YCTHBIH OIIpOC,
aTTecTallMOHHAs
KOHTPOJIbHAsA
pabora.

Umoeo: Icemecmp

38

40

dopma KOHTPOJISL: cemecmposas OYeHKa

Pasnen 4.I'eomempuueckan u Bonnosas onmuxa-8u(nexkyuu)
16u(npax)

1

Tema 4.1.
TI'eomempuueckas u
Bonnosas onmuka

Jexyusnl.
TI'eomempuueckas onmuka

3anamuel

1.3akon
IIPSAMOJIMHEMHOTO
pacnpocTpaHeHus CBeTa

2.3aK0H OTpa)KeHus
cera. [losnHOE OTpaxeHune

3.3aK0H NpEOMIIEHHUS
CBeTa.

3anamue?2

1.JInnH3b1

2.Iloctpoenue
M300paXKeHU.

3.®opmyna TOHKOH
nuH3bL. OnTuyeckas cuia
JIMH3BI

Jlekuyun2. Bonnosasn
onmuka.

3anamue3

1.Cger. MuTepdepenuns
CBeTa.

2

YCTHBIH OIIpOC,
NUCbMEHHAs
paborta
(pemenue
3a/1a4)

YCTHBIH OIpOC,
MCbMEHHas
pabota
(peenue
3a/1ay4)

YCTHBIH OITpOC,
CaMOCTOATENIbHA
g paboTa
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2.Nuepdepennus B

YCTHBIH OITpOC,

TOHKHUX IJICHKAX. 3alTa

3. udpakuus ceera. pedeparos.
JudpaxkuonHas peeTka.

3anamue 4.

1. Tlonspuzanus ceera.

2. ucnepcus cBeTa.

3.CrexkTpanbHbIf
aHaIN3.

2 Tema 4.2. OcHoswi 2 (bpOoHTAILHBIN
cneyuanbHoU meopuu orpoc,
OMHOCUMENbHOCMU MUChbMEHHAs

Jexkyusal.Inemensi paborta
meopuu 2 (pemenue
OMHOCUMENbHOCHU. 3az1a4)

3anamuel.

1.Mctoku Teopuu YCTHBIN OIPOC,
OTHOCHUTEIIbHOCTH. 3aIuTa

2.IToctynarel o pedeparos.
CKOPOCTH CBETa B BaKyyMe.

3.IIpunnun
OTHOCUTEJILHOCTH

DWHIITEHHA.

3anamue 2

1.PensTUBUTCKHI 3aKOH YCTHBII OIPOC,
CJIOKEHHS CKOPOCTEH. TECTHUPOBAHUE.

2/HBapuaHTHOCTh
CKOPOCTH CBeTa.

3. [IpoctpancTBO U
BpeMsl B CIIeLIMATIbHOU
TEOPUU OTHOCUTEILHOCTH.

Jekyusn 2 Oowan (bpoHTaTBbHBIHI
meopus 2 orpoc,
OMHOCUMENbHOCHU. MUChMEHHAs

3anamue 3 pabota

1.CBs13b MacChl u (peenue
DHEPruu. 2. HEPTUs MOKOS 3aja4)

3.3aBHCUMOCTH MAcCCEI OT
CKOPOCTH.

3anamue 4

1.06mas Teopust
OTHOCHUTEJILHOCTH.

2.OHeprus B
PEIIATUBHCTCKON MEXaHUKE

3.OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH
COOBITHH, TJIMH U
TPOMEKYTKOB BPEMEH.

YCTHBIH OITpOC,
aTTeCTAllMOHHAA
KOHTPOJIbHAS
pabora.

Pa3nen 5. Keanmoesasn ¢gpuzuxa-10u(nexyuu)

22y(npax)

1

Tema 5.1. Keaumosas 2
onmuKa

YCTHBIH OIIPOC,
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Jexkyusal Inemenmut MHCHMCHHAS
K6aHmMoBoul huszuxu. 2 paborta
3anamuel (pemenue
1.Ucropus 3a/1a4).
BO3HUKHOBEHMS KBAHTOBOU
OITHKH.
2.I'mnore3a [1nanxa.
3. U3nydyeHue HarpeToro
Tena
3anamue 2
1. TennoBoe u3nyueHue u YCTHBIH OIpoc,
€€ XapaKTEePUCTUKH. 3aIuTa
2. 3axon Kupxroda. pedeparos.
3.3akon Credana-
bonbnana.
Jexuyun?2 2
DomornekmpuuecKuil YCTHBII OIPOC,
Ihpexm. CaMOCTOSTEJIbHA
3anamue 3 sl paboTa
1.®ororddexr. POTOHBI.
2.YpaBHeHue DUHIITEITHA
st poroaddexra.
3.9¢dext Komnrona.
Tema 5.2. Duzuxa
amoma u amomHo20 A0pa. (bpoHTATBHBIIH
Jexyunal Hcmopusn OIpoc,
U3YYEHUA amomd. 2 MUChMEHHAs
3anamuel pabora
1.Monaenu aToMOB. (pemenue
Mopens TomcoHa. 3a/1a4)

2.Monens Pezepdopaa
3.Iloctynarsl bopa.

Monens aroma bopa.
3anamue?2

1.Mopnens BOmopona 1o
bopy

2.JIuneiyatelii  cIIEKTp
BOZIOpOAA

3. 3HaueHue u
HeJlocTaTku Teopuu bopa.

3anamue3

1.JIazep-ucTouHuk
KOT'€pEHTHOTO U3JTyYEHUS. .

2.BBIHYXIEHHOE
U3ITyYEHHUE.

3. Ycunenue caera.

3anamue 4

1.I'eneparop
KOT'€pEHTHOIO U3ITyYEHHUS.

2.Ilpumenenue a3epos

3.KopnyckynspHo-
BOJIHOBOW JTyaJIN3M

YCTHBIH OIpOC,
3amuTa
pedepatos.

YCTHBIN OITpOC,
NUCbMEHHAas
pabora
(pemenue
3a/1a4).

YCTHBIH OITpOC,
3aInTa
pedeparos.
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3 Tema 5.3. 2
TepmosioepHulti cunmes YCTHBIN OMPOC,
Jexkyual ucmopus NMCbMEHHAs
U3YUeHUA AMOMHOZ0 A0PA. 2 2 paborta
3anamuel (pemenue
1.OTKpbITHE aTOMHOTO 3a/1a4).
a1pa.
2.0TKpbITHE TPOTOHA.
3.0TKpBITHE HEUTPOHA.
3anamue 2 2 YCTHBIN OIPOC,
1.CoctaB aTOMHOTO sizipa. 3almTa
2.130T1O1BI. pedepatos.
3.51nepHble CUIIBL.
DHeprus CBS3U.
Jexuyusa 2 Hoepuvie 2 2
peakuuu. bpoHTaANbHBIN
3anamue 3 ompoc,
1.SAnepHblie peakuu. MUChMEHHAs
2.5IBnenune pabora
PaaOaKTUBHOCTH. (peenue
3.3aKk0H paJiIMOAKTUBHOTO 3a/1ay4)
pacnana.
3anamue 4 2
1.Anbda-,berra-,I'amma-
U3ITy4eHUS sIep. YCTHBIH OIpoc,
2.buonoruueckoe aTTecTallMOHHAs
JEICTBHE U 3alUTa OT KOHTPOJIbHAS
U3ITy4eHUH. pabora.
3. TepmosiiepHbIit
CUHTE3 U YCIIOBUS €ro
OCYULIECTBJICHUSI.
Hmoeo:2cemecmp 18 | 38 4
Utoro: 56 |78 8 142
IIpomMe:xxyTOouHAasi aTTecTAlUsA 6 hopme: IKIAMEH

6.2. XapaKTepMCTmca OCHOBHbBIX BUI0B yqeﬁﬂoﬁ ACATECJIBbHOCTH CTYACHTOB.

Coaepixanue XapakTeprcTHKAa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH 00y4yaroumerocs
o0y4eHus1 (Ha ypoBHe y4eOHBIX A€l CTBHIH)
Mexanuka c 3nemenmamu_ meopuu OMHOCUMENbHOCU
Kunemarnka 3nare: llpencraBieHne MEXaHMYECKOIO [JBIKEHHUS Tela YPaBHEHMSIMU

3aBUCUMOCTH KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHH.

[IpencraBieHre MEXaHMYECKOTO IBMKECHHS Tena TpaduKkaMud 3aBUCHMOCTH
KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHU.

Ornpenenenrue KOOpAUHAT MPONUAEHHOTO MYTH, CKOPOCTU U YCKOPEHHS Tella Mo
rpagukaM 3aBHCHMOCTH KOOPJWHAT U MPOEKIMA CKOPOCTH OT BPEMEHH.
Ornpeznenenne KOOpAUHAT MPONUAEHHOTO MYTH, CKOPOCTU U YCKOPEHHS Tela Mo
YPaBHEHUSAM 3aBUCUMOCTH KOOPJIMHAT U MIPOCKIHI CKOPOCTH OT BPEMEHH.
Ymernb: [IpoBeneHue  CpaBHUTEINBHOIO  aHAJIM3a  PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUKECHHIA.

VYKa3zaHue HUCIOJIb30BaHUs MOCTYIATEIBHOTO M BPAILATEILHOTO JBUKECHUN B
TEXHUKE.

17




[IpnoOperenue ombiTa pabOTBI B TPYyNONE C BHIIOJTHEHUEM Pa3TUYHBIX
COIIMAJIbHBIX POJICH.

Bnanern: Pa3paboTka BO3MOXKHON CHCTEMBbI JNEHCTBUN M KOHCTPYKIIHH JUIS
SKCIEPUMEHTAIIBHOIO ONPEIEICHUS KHHEMAaTUYECKUX BETUYMH.
[Ipencrasienne nHGOpMAIMK O BUIAX JBHKCHUS B BUJIC TAOJIHIIBI

3aKOHBI
COXpaHeHUs
B MEeXaHHUKe

3narb:IIpuMeHeHne 3aKOHA COXpPaHEHMs UMILyJbCa JUIA  BBIYUCIICHMS
M3MEHEHUN CKOPOCTEH Tl IIPU UX B3aUMOJCUCTBUAX.

YMmers:.Boruncnenue paboTsl CUI U N3MEHEHHs KUHETUYECKOW SHEPTUU Tea.
Brluncnenne noTeHIMAIbHON 3HEPTUH TEJl B TPABUTALIMOHHOM II0JIE.
OmnpeneneHre NOTEHIMAIBHON 3HEPrUM ynpyro 1e(OopMHUPOBAHHOIO Tejia IO
M3BECTHOM JehopMaIiy 1 )KECTKOCTH TeJa.

Banapers:VYkazaHnue rpaHul] NPUMEHUMOCTH 3aKOHOB MeXaHUKH. M3Mepenue
paboThI CHJI U U3MEHEHHE KMHETHYEeCKOH sHepruu Tena. [IpuMmeneHue 3aKoHa
COXPAHEHHsS  MEXaHMYECKOM  DJHEpPruuM IpU  pacyerax  pe3yibTaToB
B3aUMOJCUCTBUI TEJ IPaBUTALIMOHHBIMU CWJIAMH U CHJIAMU YIIPYTOCTH.

Monekynapuas ¢puzuxa. Tepmoounamuka

OcHoBBI
MOJIEKYJISIPHO-
KHHeTHYeCKou
TeOpPHH.
HNneanbHblii ra3s.

3nartb:Brinonnenue HKCIIEPUMEHTOB, CITYXKaIIX TUTSt
000CHOBaHUAMOJIEKYJISIpHO-KuHeTH4eckoi Teopun (MKT).

Ywmerb:Pemenue 3a1ay ¢ npuMeHEHHEM OCHOBHOT'O YpPaBHEHHUS MOJIEKYISIPHO-
KMHETUYECKON TEOPUH I'a30B.

Ormpezenenue mapameTpoB BEIIeCTBa B ra3000pa3HOM COCTOSITHUM Ha OCHOBaHUU
YpaBHEHUSI COCTOSIHUS UA€alIbHOrO ra3a. OnpezeseHye napaMeTpoB BEIIECTBA B
razoo0pa3HOM COCTOSIHUM M TMPOHUCXOJSIIMX IMPOIECCOB IO Tpaduxam
3asucumoctu p (T), V (T), p (V).

OkcnepumenTanbHoe uccienoanue 3aBucumocta p (T), V (T), p (V).
[IpencraBnenue B Buae rpadukoB H30XOPHOTO, H300apHOTO U H30TEPMUUECKOTO
IIPOLIECCOB.

Boluucnenue cpenHeil KUHETUUECKOW 3HEPIHH TEIUIOBOIO JIBHXKEHHS MOJIEKYJI
10 U3BECTHOW TEMITepaType BEIECTBA.

BrickaspiBaHue TUIIOTE3 A1 00BSCHEHUS HAOTIOaeMbIX SBICHUH.
Baaaersb:I'paHuiibl HPUMEHUMOCTH MOJENH «HI€ATbHBIN Ta3» U 3akoHOB MKT.
OcnogHble 3akoHbl MKT.

OcHOBBI
TEePMOAUHAMMKH

3narb:M3MepeHne Koau4ecTBa TEIUIOTHI B IIpolieccax Temlonepeaadn. Pacuer
KOJINYECTBA TEIJIOThI, HEOOXOIMMOTO JIJIsl OCYIIECTBICHUS 3aJJaHHOTO ITpolecca
¢ Teruonepenaueid. Pacuer m3MeHeHUs BHYTpPEHHEW >HEpruu Tei, paboThl U
MIEPEJaHHOTO0 KOJIMYECTBA TEIUIOTHI C MCIIOJIB30BAaHUEM IIEPBOIO 3aKOHA
TEPMOJUHAMUKHU.

Pacuet paboTbl, COBEpIIEHHOM ra3oM, 1o rpaduky 3aBucumoct p (V).
YMmernb:Boruricnenue paboThl ra3a, COBEpIIEHHOMN TPU U3MEHEHUH COCTOSIHUS IO
3aMKHyTOoMy IuKi1y. Berancnenne KIIJI mpu coBepiieHuu razom paboTsl B
mporeccax HM3MEHEHHs] COCTOSIHHS 1O 3aMKHYTOMYy IHMKIYy. OObscHeHHe
NPUHIUIOB JEHCTBUSA TEIUIOBBIX MamuH. JleMoHcTpamus ponu (u3uku B
CO3JJaHUU U COBEPIICHCTBOBAHUM TEIUIOBBIX JIBUTATENEH.

Buaaners:V3noxeHne CyTH 3KOJIOTHYECKHX Mpo0seM, 00YCIOBIEHHBIX paboToi
TEIUIOBBIX JBUTATECH W MpeUIoKEHHE MYTH MX pelleHHs. YKa3aHHe I'paHul]
IPUMEHMMOCTH  3aKOHOB  TEpPMOAMHAMHUKH. YMEHHME BECTH  JIHAJIOT,
BBIC/IYIIMBaTh MHEHHE OINIMOHEHTa, YYacTBOBAaTh B JIUCKYCCHM, OTKPBITO
BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHHSIL.

CaoiicTBa napos,
KMAKOCTEM,
TBEPABIX TeJ

3uarn: [loHsATHE BIAXXKHOCTU BO3yXa.
Pacyer xommuecTBa TEMIOTHI, HEOOXOAMMOIO JJsi OCYIIECTBICHHUS Mpolecca
MepeX0/1a BEIIECTBA U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTOE€.
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YMeTb:DKCIEpUMEHTAIBHOE HCCIIEIOBAaHUE TEIUIOBBIX CBOMICTB BEILIECTBA.
[IpuBeneHre npUMepOB KaNWLISPHBIX SBJIEHUHN B OBITY, IPUPOJE, TEXHUKE.
HccnenoBanne MeEXaHMYECKUX CBOMCTB TBEPABIX TEI.

Baapers:[Ipumensts (u3nueckue MOHATHUS U 3aKOHBI B yueOHOM MaTepuaie
poeCCHOHATBHOTO XapaKTepa.

Ucnons3oBanue WHrepHera s moucka uHGoOpManuu O pa3paboTkax u
MIPUMEHEHHSIX COBPEMEHHBIX TBEPBIX M aMOP(HBIX MaTEPHATIOB

nekmpoounamuka

JIEKTPOCTATHKA

3natb:Beruncienrue cuil B3auMOACHCTBUS TOYCUHBIX JIEKTPUUECKHUX 3apsI/IOB.
3akon Kyinona.

Brrunciienne HanpsHKEHHOCTH JIEKTPUYECKOTO MMOJIE OJHOTO U HECKOJIBKHX
TOYEYHBIXAJICKTPUUECKUX 3aPsI0B.

Bprunciienne mnoreHuuana 3JIEKTPUYECKOTO MOJISI OJHOIO M HECKOJIBKHX
TOYEYHBIX JICKTPUUYECKUX 3aPsJIOB.

Ymers:M3mepenre pasHOCTH TOTEHIIUATIOB.

N3MepeHne sHepTUu JIEKTPUUECKOTO OIS 3apsHKEHHOTO KOHASHcaTopa.
Brrunciienne s3Heprum 3IeKTPUIECKOTO MO 3apsHKEHHOTO KOHAEHCAaTopa.
Baanerb:PazpaboTka J1agHa " BO3MOKHOU CXEMBI NEeUCTBUA
SKCIEPUMEHTAIBHOTO  OMNPEIEICHUS]  AJIEKTPOEMKOCTHM  KOHAEHcaTtopa |
JIURJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

[Iposenenue CPaBHUTEIBHOIO aHajau3a TPaBUTALMOHHOIO u
3JIEKTPOCTATUYECKOTO MOJIeH

IHocTOAHHBIA TOK

3narb:3mepenne MomrHOCTH dieKkTpuyeckoro Toka. MW3mepenne 3C
MBHYTPEHHETO COINPOTUBICHUS MCTOYHHMKA TOKa. V3MepeHue 3JIeKTPUYEeCKOro
3apsija 3JIeKTPOHa.

YMerb:BolnonnHeHne pacyeToB CHUIIBI TOKa W HaNpsHKEHUH Ha ydacTKax
anekTpudeckux nereid. OObSCHEHNE HA IPUMEPE IEKTPUICCKOMN N C IBYMS
uctounukamu Toka (3/1C), B KakoM cilydae HCTOYHHK AJIEKTPUUYECKON SHEPTUn
paboTaeT B peXUMe reHepaTopa, a B KAKOM — B PEXKHUME TOTPEOUTENS.
Omnpenenenue TeMnepaTypbl HUTH HaKaJUBaHUS.

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKH THUOJA.

Banapners: [IpoBegeHre cpaBHUTENFHOTO aHATN3a TOTYTIPOBOJHUKOBBIX JHOOB
Y TPHUOJIOB.

Hcnons3oBanue MHTEpHETA U151 TOMCKA HHPOPMAIIHH O IEPCIIEKTUBAX Pa3BUTHS
MOJYTPOBOIHUKOBOW TEXHHUKH.

YcTaHOBKa MPUYMHHO-CIICJICTBEHHBIX CBsI3e

MaruuTHble
SIBJICHUS

3uarh: lI3MepeHune MHAYKIUMM MarHUTHOro mojs. Berumcnenue cui,
JICHCTBYIOLMX HA IMPOBOJHUK C TOKOM B MarHUTHOM I1OJI€E.

Brrunciienne cui, AEUCTBYIOIIMX Ha JJICKTPUYECKHN 3apsl, ABHXKYIIMKCS B
MAarHUTHOM IIOJIE.

HccnenoBanue sBIE€HUN 2IEKTPOMArHUTHON

WHAYKIMH, CAMOUHIYKIUH.

Beruncnenue 3Heprum MarHuTHOTO MOJIS.

YMmerb: OObscHEHUE MPUHITUTIA IEHCTBHUS DIIEKTPOIBUTATEIS.

OObscHeHHWE TpHUHLMIA JCWCTBUS TIeHepaTopa JJIEKTPUYECKOTo TOKau
AJIEKTPOM3MEPUTENBHBIX MPHOOpoB. OOBsSCHEHHE NMPHUHIMIIA JIEHCTBUA Macc-
cnekTporpada, yckopurenei 3apsHKeHHbBIX YacTHIL.

OOBbsicCHEHHE POJM MArHUTHOTO TMOJISI 3€MJIM B KU3HH PACTCHHA, KUBOTHBIX,
YeJI0BEKa.

Baaperns: IlpuBeneHne npuMeEpPOB NPAKTUYECKOTO NMPUMEHEHUS H3YyYECHHBIX
SIBJICHHH, 3aKOHOB, TPHOOPOB, YCTPONCTB.
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HpOBGI[eHI/Ie CPaBHUTCJIBHOI'O  aHaJin3a CBOICTB QJICKTPOCTATUYCCKOTO,
MAaraMTHOI'O M1 BUXPCBOT'O JICKTPHUICCKUX TOJICH.

JIEKTPOMATHUTH
ble KoJle0aHusl

3narp: Habmonenne ocuiorpaMM rapMOHUYECKHUX KOJIeOaHH CHIIBI TOKA B
LeIH.

N3mepenue 531eKTPOEMKOCTH KOHJEeHcaropa. M3mepeHue HMHAYKTUBHOCTH
KaTyIIKH.

Ymers:  HccnenoBanue — sBIEHUS — DJIEKTPUYECKOrO  pEe30HaHca B
IIOCJIEI0BATEIbHON LEIIH.
IIpoBencHue AHaJIOTUH MEXIY duznyeckumMu BEJIMYMHAMU,

XapaKTepU3YIOIIUMHA MEXaHHYECKYI0 M JJIEKTPOMATrHUTHYIO KoJieOaTelbHbIe
CUCTEMBI.

Pacyer 3HaueHul CUIIbI TOKA U HAMIPSOKEHUSI HA SJIEMEHTaX LeMu

MEPEMEHHOTO TOKa.

Bnaners: lcnonws3zoBanume WHrepHera g mnoucka HHDoOpManmuu o
COBPEMEHHBIX CIoco0ax nepenadu IeKTpodHeprun. VccnenoBaHue MpUHIIAITA
neiictBus Tpancopmaropa. MccrnenoBanue npuHLUIA JEHCTBUS TeHEpaTopa
MIEPEMEHHOT0 TOKa.

JIEKTPOMATHUTH
bl€ BOJIHbI

3narb: OcymecTBiaeHue paguonepenadn M paguonpuema. Mccienosanue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C TIOMOIIHI0 MOOMIIBHOTO TeIedoHa.
Pa3BuTHe IEGHHOCTHOI'O OTHOLIEHUS K U3y4aeMbIM Ha YPOKax (pU3MKU 00beKTaM
1 OCBaMBAaEMbIM BUAAM JIEATEIbHOCTH.

YMerb:OO0bsICHEHHE NPUHLMINAAIBHOTO PA3IMyUsl HPUPOABI  YIPYIHX U
AJEKTPOMArHUTHBIX BOJIH.

Baanerb:O0bsAcHEHHE pOJM  3JIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccinenoBanusx Beenennoit. M3noxxeHnue cyTH 3KOJ0THYECKUX ITPOOIIEM,
CBSI3aHHBIX C 3JIEKTPOMArHUTHBIMU KOJI€OaHUSMU M BOJIHAMHU.

Bonnosas onmuka

IlIpupona cBera

3uarb:[IprMeHeHre Ha MPAaKTUKE 3aKOHOB OTPAKEHMS M MPEIOMJICHUSI CBETa
MpY PEUICHUHN 3a]1a4.

Ornpeznenenne CeKTPAIbHBIX TPAHULl YyBCTBUTEIBHOCTH YEJIOBEUECKOTO Ii1a3a.
YMeThb: CTpOUTH N300paXKEHUS MPEIMETOB, IaBa€MbIe JTUH3AMH.
Banapers:M3mepenue QokycHOro paccTosiHusl JTHH3BL. PacueT paccTosHUS OT
JIUH3BI 10 U300paKeHUs IPEeIMETA.

Pacuer onTuuecKoi CUIIbI IMH3EI.

BoJuHoBbIe
CBOMCTBA CBeTa

3narTb:Habnronenue siBneHust MHTEp(EpEeHIINN AIEKTPOMAarHuTHBIX BOJIH.
Habmtonenue siBieHus Tudpakiuuy 3I€KTPOMArHUTHBIX BOJIH.

Habutoienue siBjaeHus NOMSIpU3aliy AJIEKTPOMarHUTHBIX BOJIH.
YMmerb:l3mMepenne  UIMHBI  CBETOBOM  BOJHBI 1O  pe3yjibTaTaMm
HaOMroeHUsASIBICHUsT WHTeppepeHun. HaOmonenue sBieHus Audpaxiuu
cera. HalOmioneHuwe — siBI€HUS  MONSPU3ALMM W JUCIIEPCHM  CBETa.
[Touckpaznuuuit u CXOJICTBa MeXy TG paKIMOHHBIM u
JUCTIEPCUOHHBIMCIIEKTPAMH.

Banapers:IIpuBenenre npuMepoB MOSIBICHHUS B IPUPOJE M HCIOJIb30BAHUS
BTEXHUKE SIBJICHUN UHTEeppepeHIH, TUPpPaKIUU, MOISPU3ALUN UAUCIIEPCUU
cBeta. llepeuncnenne MeTOAOB TO3HAaHHUS, KOTOpBIE HCIOJIB30BAHBI MpU
V3Y4YEHHUH YKa3aHHBIX SIBICHUI

Keanmoesasn ¢puszuka

KBanroBas
ONTHKA

3narb:Habmonenue ¢orosnextpudyeckoro 3¢ddekra. OOBsICHEHHE 3aKOHOB
CroneTroBa Ha OCHOBE KBAHTOBBIX IPEICTABICHHIA.

Pacuer  MakcUMaJbHOM  KHHETHYECKOH  SHEPrHMM  DJIEKTPOHOB  IPH
(dhoTornekTpuueckoM s dexre.
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YMmerb:OnpeseneHre pabOThl BBIXOAA 3JICKTPOHA MO TpaduKy 3aBHUCHMOCTH
MaKCHMAJIbHOW KHHETHYECKOW SHepruu (POTO3JIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenune paboThl BBIXO/Ia SIEKTPOHA.

[lepeuncnenne  npuOOPOB  YCTAHOBKHM, B KOTOPBIX  MPHUMEHSETCS
0e3MHEPLIMOHHOCTE (HoTOdPdeKTa.

Baanerb:O0bsCHEHHE  KOPIYCKYJIIPHO-BOJIHOBOTO  JyajM3Ma  CBOWCTB
($hOTOHOB.

OObsiCHEHHE POJIH KBAHTOBOW ONTHKH B PA3BUTHH COBPEMEHHON (PH3HUKH

duszuxka atoma

3naTh:Habmonenne InHeHYaThIX CIIEKTPOB.

Pacuer yacToThl M JUIMHBI BOJHBI UCITYCKA€MOI'O CBETa IPH MEPEXOJE aToMa
BOJIOPOZA U3 OJHOI0 CTAllHOHAPHOI'O COCTOSIHUSA B IPYTOE€.

YMeTb:O0bsacHEHNE TPOUCX0KICHUS JTMHEWYATOro CIIEKTpa aToMa BOJIOpoja U
pa3IM4Ms TMHEUYATHIX CIEKTPOB PAa3JNYHbIX I'a30B.

HccnepoBanue JIMHEMYATOTrO CIEKTPA.

HccnenoBanue npuHIUna paboThl TIOMUHECIICHTHOH JIAMITBI.
Banapers:Habmoienue u 00bsCHEHNE IPUHIIUIIA IeUCTBUSA Ja3epa.
[IpuBeneHre npuMEpOB HCMOJb30BAHMS Ja3epa B COBPEMEHHOM HAayKe U
TEXHUKE.

UcnonszoBanne WHTepHeTa naia moucka uWHOOpPMAIMM O TMEPCHEKTUBAX
MIPUMEHEHHSI Jla3epa

duzuxka
aTOMHOT0 siApa

3narb:Habmonenne TpekoB anbda-yactuil B kamepe Busbcona.

YMmerb:Pacuer sHepruu cBsi3U aTOMHBIX SJIEP.

Omnpenenenue 3apsja U MacCOBOI'O YHUCJIA aTOMHOTO si/ipa, BO3HUKAIOLIETO B
pe3ynbTaTe paJuoaKTUBHOTO pacmaja.

Brruncnenue aHepruu, 0cBOO0XKAAIOIIENHCS IPU PaliOaKTUBHOM paciajie.
Omnpenenenue NpOAYKTOB SAEPHOIN peakinu.

Brruuciienue sHeprun, 0CBOOOKIAIOIIEHCS TPH SICPHBIX PEAKIHIX.
Banapers:[lonnmanue  mpeMMyniecTB U HEJOCTATKOB  HCIIOJIb30BAHMUS
aTOMHOMPHEPTUM ¥ HWOHM3HPYIOUIMX H3JIyY€HHH B TPOMBIIIICHHOCTH,
ME/IUIUHE.

N3noxenne cyTd HSKOJOTMUECKHX MPOOJIEM, CBS3aHHBIX C OHOJIOTHYECKUM
JeWCTBUEM PaInOAKTUBHBIX U3ITy4EHUH.

[IpoBenenue knaccu@UKaUU 3JIEMEHTApHBIX YacTUIl MO HMX (PU3HUECKUM
XapakTepucTHKaMm (Macce, 3apsy, BPEMEHH KU3HU, U T.1.).

[Tonnmanue 1IeHHOCTE HayYHOT0 IO3HAHUSI MUPA HE BOOOIIIE /1JIsl YeJI0BEYeCTBa
B 11€JI0M, a JJIs1 K&KI0ro 00y4aroerocs IM4HO, LIEHHOCTEH OBIIaIeHUs! METOA0M
HAYYHOTO TIO3HAHUS IJISl JOCTIDKEHHsI ycrexa B JIFOOOM BHJIE TPAaKTUYECKON
JesTeIbHOCTH

(I)opMa KOHTPOJIA MOKET ObITH nposBeacHa: yCTHO, THCbMEHHO UJIM B BUAE

TECTUPOBAHMUA.

7. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECINEYEHME ITPOT'PAMMBI YYEBHOM JUCITATLITAHBI

Peanmauml nporpaMMbl JUCHUTIIIMHBI TpeGyeT HaJIn4uA yqeGHoro
KaOWHETA. ﬂHHyCBOGHI/IH 3HAHWUHN U IMPAKTUYCCKHUX HABBIKOB CTYJCHTAMU
HN3YUCHUC NUCHUIITIMHBI «DU3uKa» O6CCHC‘ICHO, MMpeKKAC BCCTO, HATMIUCM
Hay‘-IHO'y‘Ie6HO'MeTOJII/I'-IeCKOFO Ka6I/IHeTa, B KOTOPOM €CThb BO3BMOKHOCTbH
MMPOBOAUTD 3aHATUSA, KAK B TpaﬂHHHOHHOﬁ(l)OpMC, TaK 1 C UCIIOJIb30BAHUEM
HHTCPAKTUBHBIX TEXHOJIOTHI B Pa3IINIHBIX 06p330BaTeJ'II)HI)IX METOJUK.
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O06opynoBaHue yueOHOTO KaOWMHETA!

- HOCAAOYHBIC MCCTa MO KOJIMYCCTBY 06yqafonmxc;1;
- pabouee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HaIJIsAHbIX

noco6uii; Texunueckue cpeacTsa

00y4eHus:

- IIPOEKTOp;

- UHTEpaKTUBHAsI JOCKA.

Ilepeyens Bonpocos no gucuuiinne «OU3IUKA».
1.MexaHnueckoe JBUKEHUE U €0 OTHOCUTENbHOCTh. CrucreMa orcuera. Tpaekropus. [lyTts u
IIEpEMEILICHHE.
2.MarepuanpHas Touka. CKOpOCTh. YCKOpEHHE. YpaBHEHHUS MPSMOJIUHEHHOTO0 pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO JIBHKEHUSI.
3.KpuBonuHeliHOe IBUKEHHE TOUKU Ha IPUMEPE ABMXKEHHUS 10 OKPY>KHOCTH C IOCTOSTHHOM 1O MOJYJIIO
CKOPOCTBIO. LIeHTpOoCTpeEMUTENBHOE YCKOPEHHE.
4. 3axons! Hprorona. lHepLHanpHbIe CUCTEMBI OTCYETA.
5.CuJibl B IpupoJie: yIpyrocTb, TPEHUE, CHIIA TSHXKECTH. 3akoH ['yka.
6.3axoH BceMHpHOro TArorenus. Bec. HeBecomocTs.
7. Ummysnbe. 3aKOH COXpAHEHUST MUMITYJIbCA.
8.Pabota u MmomHocCTh. [loTeHIIMaNbHAsA U KUHETHYECKast SHEPTusl.
9. Kunernueckas v noteHuaibHas 3Heprus. [lonHas MmexaHuueckas 3Heprust
10. 3akoH coxpaHEHUsl HEPTUU.
11.KommuectBo BemectBa. Moub. [locrostaras ABoragpo. TeruioBoe paBHOBecue. AOCONIOTHAS
teMneparypa. CBs3p TeMIEpaTypsl CO CPEIHEN KMHETUYECKOW SHEPruel 4acTHL] BEILECTBA.
12.neanpHblii ra3. CBsa3b MEX]y JaBJICHUEM U CPEIHEN KHHETUUECKOM SHEPIHel MOJIEKYI HeaIbHOTO
raza. Ypasuenue Knaneiipona - Menaeneena.M3omnpoiieccsl.
13.I1epBblit 3aKOH TEPMOJAUHAMUKH.
14.HaceleHHbIe ¥ HEHACHIIEHHbIe Napbl. Kpucranmnyeckue 1 aMmop¢HbIe Tena.
Brnaxnocts Bo3nyxa. [lcuxpomerp.
15.OnexTpuueckoe B3aUMOJECHCTBUE. OJIEMEHTAPHBIA dJJEKTpUUeckuid 3apsa. 3akoH Kysona.
HarnpsiskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
16.IToTeHIManBbHOCTD 2IEKTPUUECKOT0 NoJs. PasHoCTh noTeHuanos. [IpuHun cynepno3sunuu rnoyieu.
Hanpsixenne. EnMHUIBI N3MEPEHNS HAIIPSKCHMUS.
17.9Onextpuuecknii Tok. Cuita Toka. Hanpspkenne. ConpoTHBIIEHNE IPOBOIHUKA.
18. 3akon Oma ni1s yyactka nenu. [locnenoBarenbHoe U napamienbHOE COETUHEHUE POBOIHUKOB.
19. DOnexrTpoaBmxkymas cuia. 3akoH OMa 1JIs TOJIHOM LIETIH.
20. PaboTa ¥ MOIIHOCTbH 3JIEKTPUYECKOI0 TOKa. TerIoBOeAeWCTBUE AIIEKTPUUYECKOTrO TOKAa M 3aKOH
Jxoynsa-Jlenua.
21.MaruutHoe 1mosie. MarHuTHas UWHAYKOUS. EauHUIBI  M3MepeHusT MarHuTHOM HHIYKIMU.
Hanpasnenue marautHoi naaykiun. [IpaBuio OypaBumka.
22.MarHuTtHoe Moje BOKpPYr HpoBoAHMKA ¢ TokoM. Cuia Ammepa. HampaBnenue cuibl Amnepa.
IIpaBuio eBol pyku
23.MarHuTHO€E noJie BOKpPYT ABMXKYIIHUXCA 3apsukeHHbIX dactull. Cuita Jlopenna. Hanpasnenue cuiibt
Jlopenua. IIpaBuiio yieBoli pyku ais cuisl JlopeHna.
24.9neKTpOMarHuTHas UHAYKIMA. SIBIEHHE CAaMOWHTYKIINH.
25 Konebanus. Ilepmon. Yacrora. Ammiuryna. Paza konebanuid. I[lukiamueckas dacrora.
I"apmonnueckue konedanusi. CBOOOAHbBIE U BHIHYKICHHBIE KOJIeOaHUSI.
26. Ilepuoa. Yacrota. AMmiuTyAa. Y paBHEHHE TAPMOHUYECKUX KOJIEOaHUH.
27.MareMaTH4ecKuil 1 Npy>KUHHBIM MasTHUK. [leprnon n yactora MasTHHKa. Pe3oHaHc.
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28.Bonnbl. BomHoBast moBepxHOCTh. [IpomosibHBIE M MOTIepevHbIe BONHBL. J[JTHHA BONHBI. 3BYKOBBIC
BOJIHEI.

29.Bonnbl. BonHoBas noBepxHOCTh. [IpogonbHbie U MONepedHbie BOJHBL. J[JiMHA BOJIHBI. 3BYKOBBIE
BOJTHEI.

30.KonebaTenbHblii KOHTYp. YpaBHEHUS KoJIeOaHWM BEIMUYMHBI 3apsija, HANpsHKEHUS, CUIIbI TOKa B
ujeabHOM KoJiebatenbHOM KoHType. Dopmyna Tomcona.

31.ITlepemeHHbIN AMEKTpUYECKUN TOK. ['eHEepaTop mepeMeHHOTrO TOKa. AKTHBHOE MHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHUS.

32.MomnocTh Toka npu Hanmmuuu R,L,C. Pezonanc anekrpudeckoit nenu. Tpanchopmatop.
33.Murepdepenuns n qudpakuus ceera. Korepentusie BosHbl. Jlucnepcus cera.

34.IloctynaTel TEOPUH OTHOCUTENBbHOCTU. OTHOCUTENBFHOCTh OJIHOBPEMEHHOCTH. 3aBUCHUMOCTh MacChl
OT CKOPOCTH.

35.TemnoBoe uzimydenue. [locrossunas [Inanka. ®oroaddext. OnbiTe CTONIETOBA.

36.Ypasuenue DitamTeiina st Gpotorddexra. KopmyckynsspHO-BOTHOBOH JTyan3M.

37.Ctpoenue atoma. [Inmanerapuas Mmozaenb crpoeHus atroma. OnbiTel Pezepdopaa.

38.Jlazepsni.

39.3aK0H paIMOaKTHBHOTO pacraja

40.TepmosiACpHBIN CHHTE3 U YCIIOBHSI €70 OCYIIECTBICHUS.

41. KII/] TerioBoro ABUTaTels.

42. Konn4ecTBO TEIUIOTHL. Y IebHAs TEIIIOEMKOCTh

43. Konmu4ecTBO TEMJIOTHl HEOOXOAWMOE Ui TUIABIICHUS M KPUCTAIM3AIMU BEIECTBA. Y IeibHAas
TEIUI0TA IJIaBJICHUS.

44. Konn4ecTBO TEIUIOTHL. Y IeJbHas TEII0Ta NapooOpa3oBaHHUsL.

45. ®oronbl. YpaBHeHue DitHmITeHHA 17151 hoToddderTa

8. PEKOMEHIAYEMAS JIUTEPATYPA

Jlna cmyoenmoe
OcHOBHBIC HCTOYHHMKH:

1. Kpasuenxo, H. IO. ®dusuka : yueOHuK 1 npaktukym ais By3os / H. FO. KpaBuenko. — Mockaa :
NznarensctBo HOpaiit, 2022. — 300 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-01027-
5. — Tekcr : »snextponHsii // OOpazoBatenbHas 1uiatgopma HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/488428

2. Poouonos, B.H. ®uszmka a8  KOJUICIDKEH :  ydeOHOoe Tmocobme i CpeaHEero
npodeccuonansHoro obpazoBanus/ B. H. PommonoB. — MockBa : HznatensctBo HOpaiiT,
2021. — 202 c. — (Ilpodeccnonanproe obpazoBanue). — ISBN 978-5-534-10835-4. — Tekcer :
anextponnsii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/475249

3. Kanawmnuxos, H.Il. ®m3uka B 2 4. Yactp 1|: yueOHMK ¥ TPAKTHKYM [UIS CPEIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3a., Ucop. 1
norm. — MockBa: M3garensctBo  FOpaiit, 2021.— 254c.— (IIpodeccronaibroe
obpazoBanue). — ISBN 978-5-534-09159-5. — Tekcer : anekrponnsiit / ObC FOpaiit [caiit]. —
URL: https://urait.ru/bcode/471223

4. Kanawnuxos, H.II. ®usuka B 2 4. Yacth 2: y4eOHMK W NPAKTUKyM [UIsI CPEIHEro
npodeccnonanmsHoro oopazosanus / H. I1. Kamamuwkos, C. E. MypaBbseB. — 2-¢ H31., UCTIP. U
norn. — MockBa: WzmarensctBo FOpaiit, 2021.— 244c.— (IIpodeccuonanbuoe
obpaszopanue). — ISBN 978-5-534-09161-8. — Texkcr : anekrponnsiii / DbC KOpait [calT]. —
URL: https://urait.ru/bcode/471915

5. Kpasuenxo, H. FO. ®uzuka: y4eOHUK W NPAKTHUKYM U1 CpeIHEro mnpodeccnoHaabHOTro
obpazoBanusi / H. 0. KpaBuenko. — MockBa : WznarensctBo IOpaiit, 2021. — 300 c. —
(ITpoeccronansrnoe obpazosanne). — ISBN 978-5-534-01418-1. — TexcT : >MEKTPOHHBIH //
3BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/470671
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6. Bacunves, A. A. ®usuka : yaeOHOE TT0COOKE IS CpeAHEro mpodecCHoHaILHOro oopa3oBanus /
A. A. BacunseB, B. E. ®emopos, JI. JI. XpamoB. — 2-¢ wu3a., ucnp. W jgom. — MockBa :
WznarensctBo FOpaiit, 2021. — 211 c. — (Ilpodeccrnonansuoe odbpazoanue). — ISBN 978-5-
534-05702-7. — Texkcr: anekTpoHHbIH//IBC KOpaiit [caliT]. —
URL: https://urait.ru/bcode/472106

JlonoTHUTE/IbHbIE HCTOYHUKU:

1. Auzenyon, A.E. ®usuka: y4eOHMK MW TPAKTHKyM [UJII CpPEIHEro MpoQeCCHOHAIBHOTO
obpazoBanusi /| A. E. Aiizeniion. — Mocksa : W3marensctBo Opaiir, 2021.— 335c¢. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-534-00795-4. — Texcr : anexkTponnsbii // 96C
IOpaiir [caiit]. — URL: https://urait.ru/bcode/470950

2. Toprau, B. B. ®usuka : y4eOHOe mmocobue uiss cpeaHero npodecCHOHaIbHOro obpasoBaHus /
B. B. l'opnau. — 2-e u3a., ucnp. u pon. — Mocksa : M3natensctBo FOpaiit, 2021. — 215¢. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-534-09366-7. — Texkcr : anexrponnsiit // 96C
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/472638

3. Tpogumosa, T. 1. PykoBOACTBO K pEIICHUIO 3a7a4 M0 (PU3HKE . yueOHOE TTOCOOHUE I CPEIHETO
npodeccuonansHoro oodpaszosanus / T. U. Tpopumosa. — 3-e u3x., ucnp. U mon. — MockBsa :
WznarensctBo IOpaiit, 2019. — 265 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
9916-7003-6. — Tekcrt: anektponusiii // DBC KOpaiir [caiit]. — URL.: https://urait.ru/bcode/426398

4, Mskumes I'.f. ®usuka 11 knacc. M.: «IIpocsemenuey. 2014.

Tuxomuposa C.A, SAABopckuit b.M. ®usuka. 10 knacc. M.: U3xa. nentp «Muemonuza» 2015.
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/lna npenodasamenei:

1. O6 obpa3oBaHUMU B Poccunmckotwm bepepaumu:
dbenep. 3aKOH oOT 29.12. 2012 No. 273-93 (B peajn.
®PepepanbHBbX 3akoHoB oT 07.05.2013 No. 99-90 3, oT
07.06.2013 No. 120-® 3, o 1 02.07.2013 No. 170-® 3, o 1 23.07.2013 No. 203-
®3, o1 25.11.2013 No. 317-® 3, o 1 03.02.2014 No. 11-® 3, o 1 03.02.2014
No. 15-®3, o1 05.05.2014 No. 84-®3, o T 27.05.2014 No. 135-® 3, o
04.06.2014 No. 148-®3, ¢ M3 M., BHecCceHHb MU PegepanbHbBM
3akKoHoM oT 04.06.2014 No. 145-®3, B pen. OT 03.07.2016, c
mM3m. ot 19.12.2016)

2. NMpnkas3 MMHMCTepcTBaAa obpa3oBaHMWA U HayYKun PO
oT 31 nekabpa 2015 r. N1578 "0 BHeCEeHWUUNU U3IMEHEHMUMN
B denepanbHBMH rocynapcTBEeHHDLbH
obpa3oBaTenNnbHBW CTaHpQgapT cpeaHero obuwero
obpa3oBaHUSA, YyTBEepPXOeHHSB X NPUKaAa3IOM
MuHucTepcTBaAa obpa3oBaHUA " HayKHMU
Poccuunckonm Pepgepaumm oT1 17 masa 2012 r. N 413».

3. ®denepanbHBI TOCYNAapCTBEHHBIH 00pa30BaTEIBHBIN CTAaHAAPT CPEAHETO MPOQPECCHOHATHHOTO
obopazoBanuss (OI'OC CIIO) mo cnemmansHoctu 20.02.01 «PanmoHansHOE WCIOIH30BAHHE
MIPUPOI0X03SIICTBEHHBIXKOMITJIEKCOBY, YTBEPKACHHBIA NMPUKa3oM MUHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepaunn Ne 351 ot 18.04.2014;

4. MMpumepHas OCHOBHaASA obpa3oBaTenbHas«
nporpammma cpelHero obwero obpa3oBaHUSA,
odhobpeHHaa peweHUuemM denepanbHOro yyeobHO-
MeToaoMYeCcCKOTro obbedMHEHMUSH no obwemy
o6bpas3oBaHUI (NpoToKON OT 28 ntoHa 2016 r. No. 2/16-3)

HNuTepHeT-pecypcebl:
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Meouamamepuanvt
1. https://www.youtube.com/watch?v=G_ekQiYd-ZU — ®onTan ['epona
2. https://www.youtube.com/watch?v=icUQL- VLXA — JleBuTaius B MOTOKaX BO3AyXa
3. https://www.youtube.com/watch?v=6sCpZU_1eAw — VYuBHTENbHBIC OSKCHEPUMEHTHI C
MarHUTaMH
4. https://www.youtube.com/watch?v=0]YrSAW3QQg — deppomMarHuTHas KUIKOCTh
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