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1. HEJIM OCBOEHUMA TUCHUTIINHBI

Lenpro ocBOeHHS TUCUUILIHHEL «DH3nKka» sBisieTcs GOPMUPOBAHKE Y CTYAEHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHne CTyIeHTaMu 3HaHUi 00 OCHOBHBIX (PyH/IaMEHTAIBbHBIX 3aKOHAX (PU3UKH.

OCHOBHBIE 3aJJa4¥ AUCUUIUIMHBL: U3y4SHUE CTYACHTAMU OCHOBHBIX IMIOHATHII U 3aKOHOB (DU3HKH; 3HAKOMCTBO C OCHOBHBIMU METOJaMHU
HCCIIE0OBAHUS, UCIONb3YEMBIMH B (QH3HKE; H3yUSHUE IPHIOKEHHH (PU3NIECKUX 3aKOHOB B IPO(ECCHOHANBHBIX 3a/1adax.

2. MECTO JUCHUILIIMHBI B CTPYKTYPE OIIOII

uxn (pa3gen) OITOIT: b1.0.1.03

2.1 TpeGoBaHus K MpeIBaAPUTEIbLHOI NOATOTOBKE 00y4YaloIIerocs:

He npexycmotpeno

2.2 JIncuuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX OCBOEHHUE TAaHHOUH TUCHHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NpeAllecTBYyIolee:

duznueckas XuMus

duznueckue MCTO/JbI UCCJICAOBaHWA B XUMUU

Crtpoenne BemiecTna

3. KOMIIETEHI[AY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJLYJIST)

OIIK-4: Cnioco0eH nJIaHuPOBaTh Pa00ThHI XMMHYECKOH HANMPABJIEHHOCTH, 00padaThIBATh H HHTEPNPETHPOBATL MOJIYYEHHbIE
9
pe3yJIbTaThl ¢ HCNOJIb30BAHNEM TeOPEeTHYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB PellleHUs MAaTeMATHYEeCKUX U
¢u3nyecknx 3axau

3HaTh:

0COOEHHOCTH OpPTaHH3allMU eCTECTBEHHOHAYUHBIX UCCIICIOBAHUIT; METOBI U CIIOCOOBI OIYUEHHS M OCBOSHHSI MaTepuaia 1o Gu3uke;
0 (hU3MYECKUX MPOIIECCax, MPOUCXOISAIINX B OKPYXKAIOIIEM MUPE U, B YACTHOCTH, 0 (PU3MIECKUX IIPOIIECCaX, COMPOBOKIAIONINX
npodeccuoHanbHyI0 AESTEIbHOCTh; OCHOBHBIE IPaBula 0(OPMICHHS MaTEPUAJIOB U PE3YJIbTaTOB JAOOPATOPHBIX UCCIIEN0BAHUIM;
npaBuiIa 0HhOPMIICHUS TaOJHII, CXeM, PUCYHKOB M YePTEeKeH B HAYIHBIX OTUETaX; MPaBHIa M CIIOCOOBI BBIYUCIICHHUS MTOTPENTHOCTEH
MTOJTYYECHHBIX JAHHBIX

YMmern:

3¢ (heKTHBHO OPraHN30BaTh PAOOTY 110 U3YUCHHUIO ONPEIeIeHN H 3aKOHOB €CTECTBEHHBIX HAYK; MTOJTB30BaThCA TEOPETUICCKUMHU
3HAHUS U IPAKTUYECKUMH HaBbIKaMU, IIOJIyYEHHBIMH B paMKaxX M3y4eHHs Kypca o01mei GU3uKy; IporHo3upoBaTh MOCIEACTBUSL
(U3UIECKIUX MPOIECCOB TPONCXOAAIINX B IPOPECCHOHANBHON IeITETbHOCTH; aHAII3UPOBATh MOTyIeHHBIC SKCIICPHUMEHTAIBHBIE
JIaHHBIE; TPAMOTHO, [IOCJIEIOBATEIBHO U JIOTUYHO OOPMHUTH PE3YJILTAaThl pabOTHI

Baagern:

HaBBIKAMH CaMOCTOSATEIBHON paboThI ¢ y4eOHOW 1 HaAYYHOI IHTepaTypoil; 6a30BEIMH TEOPETHISCKUMHU 3HAHMSAMH U HaBBIKAMHU
71a00PaTOPHBIX HCCIIEA0BaHUN B 00/1aCTH (PU3UKK; HOHATUIHBIM alapaToM (U3NKY; HABBIKOM I'PAMOTHOT'O MPEACTABICHUS
PE3YNIBTATOB HCCIISNOBAaHUN M HABBIKOM O(OPMIICHHS OTYETOB I10 J1ab0paTOpHBIM padoTam

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI oﬁyqamumﬁcsl JOJIZKCH

3.1{3naTn:

3.1.1|ocoOeHHOCTH OpTaHU3AIIN €CTECTBEHHOHAYYHBIX UCCIICJOBAHIN; METOBI M CITOCOOBI TIOYYCHHUS H OCBOCHHS
Marepuana o ¢gusuke; o GU3MIECKUX MPOLECCax, IPOUCXOAAIINX B OKPYKAIOIIEM MUPE U, B YACTHOCTH, O
(I3MYecKUX MpoIeccax, CONPOBOXKIAIONIIX IPOPECCHOHANBHYIO IeITeIBHOCTh; OCHOBHBIC TIpaBUia 0()OPMIICHHS
MaTepHasoB U Pe3yIbTaToB Jab0paTOPHBIX UCCIIEIOBAHHUMH; TpaBHiIa 0QOPMICHHS TaOIHI], CXEM, PUCYHKOB U
yepTexeld B HaydHbIX OTYETaX; IPaBUJIA U CHOCOOBI BBIYUCIIEHHS IOTPEITHOCTEH NONyUEHHBIX AaHHBIX

3.2|YmeTn:

3.2.1|5ddexTHBHO OpraHn30BaTh padoTy MO H3YYCHHUIO ONPEICICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; TOJIb30BaThCS
TEOPETHYESCKUMU 3HAHHS M IPAKTUIECKIMH HaBBIKAMU, ITOJTYYCHHBIMU B paMKaxX U3y4eHHs Kypca oouiel Gpusukw;
IPOrHO3UPOBATH MMOCIICACTBUSA (I)I/I?)I/I‘{GCKI/IX IPpOLECCOB MPOUCXOAAIIUX B HpOd)eCCPIOHaJ'[LHOﬁ JCATCIBbHOCTH,
AHAIM3UPOBATh MOTYYSHHBIE IKCIIEPUMEHTAIbHBIE JAHHBIE; TPAMOTHO, ITOCJIEIOBATENIBHO U JIOTUYHO 0(OPMHUTH
pe3yabTaThl paboThI

3.3|Baapers:
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3.3.1|HaBbIKAMH CAMOCTOSTENLHON pa0bOThI C yueOHOW M HAYYHOH JUTEPaTypOi; 0A30BBIMH TCOPETHUECKHUMHU 3HAHUSAMH H
HaBBIKaMH J1a00PAaTOPHBIX UCCIEIOBaHUI B 00J1acTH (PU3UKH; TIOHATUHHBIM annapaToM (HU3NKH; HABBIKOM IPaMOTHOT'O
MPE/ICTAaBICHHS PE3YIETaTOB UCCIIEAOBAHMI 1 HABBIKOM O(OPMIICHUS OTYETOB IO TaOOPaTOPHBIM paboTam

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

O6wasn TpyaoemMKocTb 17 3ET
Yacos o yueOHOMY Iutany : 612 Bunel koHTponst B ceMecTpax:
B TOM UHCIIC :
ayIUTOpHBIE 3aHATUs : 216 9K3aMeHEHI 2, 3, 4
caMmocTosTenbHas pabora : 1727 3aueTsl 3, 4
4acoB Ha KOHTPoJab : 189
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJTUHbBI (MOLYJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
| 3aHATHSA [Kvpc
Pazgen 1. ®u3uyeckue 0CHOBBI MeXaHNUKH. MoJieKyasipHasi PU3NKA H
TepMOANHAMMKA
1.1 TIpenmer ¢pusuku. Mexanuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 2 18 JIT.1JI1.2J12.2
orcyera. TpaekTopus, JUIMHA ITyTH, BEKTOp nepemernieHus. CKopocTs. JI2.6J13.1 JI3.2 JI3.4
VYckopenne. Kuaemarnka BpamarenbHOTO ABIKeHUS. [1epBhIif 3aKoH JI3.10
Herotona. Cunia. Mexanuueckue cucteMbl. Macca. imnyinisc. BTopoii 3akoH D132 33 34 35 26
Hrrotona. [Ipuammn  He3aBucHMOCTH JeiicTBus cuil. Tperuit 3akoH HeroToHa. 27

3aKoH COXpaHEHUs UMITYJIbca. 3aKOH JABMKEHUS IieHTpa Macc. CHibl B
Mexannke. Pabora, sneprusi, MomHocTh. KinHeTH4Ieckas u moTeHInaIbHas
SHEPrusi MEXaHUYECKOW CHCTEMBI. 3aKOH coxpaHeHust sHepruu. CoyaapeHus.
TTorenumansHoe nosie cuit. Ilone cun TaroteHus. KocMuieckune ckopocTu.
Mowment nnepunn. Kunernueckast 2Heprus BpameHus. MOMEHT CHITBL.
OCHOBHOE ypaBHCHHE TUHAMHKH BpalaTeIbHOTO JBUKCHUS TBEPIOTO Tea.
MoMEHT UMITyJIbCa U 3aKOH ero coxpaHeHus. ComocTaBiIeHHEe OCHOBHBIX
BEJIMYMH ¥ COOTHOIIICHUH JIJIS TOCTYIMATEILHOTO M BPAIlaTeIbHOTO JBIKEHUS
tena. [IpeobpazoBanust ["anunes. [Toctymnatel Ditamrelina. [IpeobpazoBanus
Jlopenna. OCHOBHBIE COOTHOIIECHHS PEISTUBUCTCKON TUHAMUKH. /Jlex/

1.2 CraTtucTuueckuii 1 TepMOJAMHAMUYECKUN METO/IbI HCCIICIOBAHMUS. 2 18 JI1.1 JI1.4J12.1
TepmoanHamuueckas cuctema. Temmneparypa. Moaens uieanpHOTO Ta3a, JI2.8J13.3 JI3.4 J13.7
OCHOBHBIE 3aKOHBI HJICAILHOTO I'a3a. Y paBHEHHE COCTOSHUS HICaIbHOIO rasa. 01 32 33 24 25 56
Ocnosroe ypaBHeane MKT uneansaoro raza. CpeqHsis KBaapaTHIHAS 27

CKOpPOCTb MOJIEKYJI HJI€ATIbHOTO ra3a. 3akoH MakcBeiula o pacpeaeaeHuu
MOJIEKYJ WI€AIbHOTO T'a3a o CKOpocTsIM. CKOPOCTH XapaKTepH3yIOIine
COCTOSIHUE UJiealIbHOTO ra3a. bapomerpudeckas ¢popmyna. Pacnpenenenue
Bompumana. Cpennsist IyinHa cBOOOTHOTO NpoOera MoteKyI1. SIBnenne
nepeHoca. TeronpoBoanocts. Juddysus. BHyTpeHHee TpeHue (BSI3KOCTB).
BHyTpeHHss 3HEeprus TepMOAMHAMUYECKON cucTeMbl. UnCno crenenen
cB00OIbI. 3aKOH BosblIMaHa 0 paBHOMEPHOM paclpeielieHHH YHEPTUH 10
creneHsM cBoOobL. [lepBoe Havano TepmonuHamMuky. Pabora ra3a npu ero
pacmupenuu. TennoeMkocTs. MosnspHas TENI0EMKOCTh NPU TOCTOSTHHOM
o0beMe. ModsipHasi TEII0EMKOCTh TPH MOCTOSIHHOM JaBJICHUU. Y paBHEHHE
Maiiepa. M3omnponeccol. Anuabatiuueckuii porecc. Pabora raza B
anpuabaruueckoM npouecce. [Tonmutponnyeckue npoueccel. Kpyrooii npouecc
(umxa). KITJ xpyroBoro npouecca. O6paTHUMBbIi 1 HEOOPAaTUMBbIH IPOIIECCHI.
Ourponus. Msmenenne sarponuu. CTaTUCTUYECKOE TOJIKOBAHUE SHTPOIHH.
IIpoueccel Bo3pacTanus sHTponuu. Bropoe Hayano TepmoauHamMuky. Tperbe
HAYaJio TEPMOJAMHAMUKH. TeIIOBbIEe ABUTATENN U XOJIOAUIbHBIE MAIIMHBL.
Teopema Kapno. Lukn Kapno. YpaBHeune Ban-nep-Baanbca. M3oTepMsl
peanbHbIX Ta30B. BHyTpeHHss sHeprus peangpHOro rasza. Kuakoctu u ux
onucanue. [ToepxHoctHoe HaTspkeHne. CmaunBanue. Kpucramnmueckue u
amMopQHbIe TBepbIe Tesa. THITBI KpUCTAIUIOB. TeIIoeMKOCTh TBEPbIX TEIl.
MN3menenue arperatHbix coctosHuil. @azoBbie nepexosl. Juarpamma
cocrosHus. YpaBHeHue Knanelipona-Knaysuyca. Ananus auarpammsl
coctostaus. /JIex/
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1.3 Pemenne 3anaq no kunemaruke. Pemenne 3ama4 mo TuHaMIKe MaTepUAIbHON 2 10 JI1.1 J11.2J12.2
Touku. Perenue 3a1a4y Ha BeIYHCICHUE paOOThI, MOIITHOCTH M SHEPTHUH. JI2.6J13.1 JI3.2 JI3.4
Pemenue 3amau o Mmexanuke TBepaoro tena /I1p/ JI3.10
013233 24 25 56
27
1.4 Pemenne 3amad mo MoJIeKyasIpHO-KHHETHUECKOI TEOPUHN UI€ATHHBIX Fa30B. 2 8 JIT.1J11.4J12.1
Pemenue 3agaq no repmoaunamuxe /I1p/ JI12.8J13.3 JI3.4 JI3.7
31 32 33 D4 35 56
97
1.5 Kunemaruka. [luHamMuKa MaTepraibHOM TOUKH. PaboTa u sHeprus. MexaHuka 2 53,4 | JI1.1J11.2 J11.4J12.1
TBEPAOTO Telia. DIEMEHTHI CIICIIHATLHOU TEOPUH OTHOCUTEIILHOCTH. J12.2 J12.6 J12.8J13.1
MonekynsipHo-KHHETHYECKas! TEOPHS UACATBHBIX Ta30B. TepMoIuHAMHUKA. JI3.2 J13.3 JI3.4 J13.7
PeanbHble Ta3bl, KUIKOCTU U TBepIble Tena. /Cp/ JI3.10
31 32 33 D4 35 D6
27
1.6 ®dusnyeckrie 0CHOBBI MeXaHUKU. MoJieKysipHas (U3MKa U TEPMOAMHAMUKA 2 9,6 | JI1.1JI1.2 JI1.4J12.1
/KoHTAT/ J12.2 J12.6 J12.8J13.1
JI3.2 JI3.3 J13.4 JI3.7
JI3.10
0132 33 24 25 56
27
Paznen 2. D1eKTPHYECTBO U MATHETH3M
2.1 Onexrpuueckuid 3apsas. 3akoH KysinoHa. HanpsbkeHHOCTD 3IIEKTPOCTaTHYECKOTO 3 18 JI1.1J11.3J12.3
moiist. [ToTok Bekropa E. [IpuHIAT cynepro3uiium 31eKTpOCTaTUIECKIX TTOIEH. J12.9J13.4 J13.6
Teopema I"aycca. Hupkynsiuus BekTopa HarpsbkeHHOCTH. [loTeHnuanpHas 019233 34 35 D6
sHeprus 3apsiaa. [loTeHnman snmekTpocTaTHaeckoro mois. PazHocTs 27

noreHuranoB. CBsi3b MEX/y HANPSHKEHHOCTHIO U MOTEHIIHAIIOM.
DKBUIOTEHINABHEIE TTOBepXHOCTH. [IpuMepsl pacueTa Handosee BaKHBIX
CUMMETPUYHBIX 3JIEKTPOCTATHYECKUX MOJIeH B BaKyyMe. DIIEKTPOCTATHUECKOE
mosie B AudneKkTpuaeckoit cpene. [lomsapuzoBanaocTs. Judnekrpuaeckas
MPOHHULIAEMOCTb CPebl DJICKTPUUECKOE CMEIICHUE. Y CIIOBUS HAa TPAHUIIE
pasnena AByX IU3JIEKTpUuecKux cpen. CerneTodnekTpuku. [IpoBoqHIKY B
3NEKTPOCTAaTHYECKOM ToJe. DnekTpoeMkocTh. Konnencaropsl. Coeannenus
KOHIEHCATOPOB. DHEPrHsl CHCTEMBI HENOABM)KHBIX TOUSUHBIX 3aps/I0B.
DHeprus 3apsHKeHHOTO YEJMHEHHOTO MPOBOIHUKA. DHEPTHS 3apsHKEHHOTO
KOHZIEHCATOpa. DHEPTHs AIEKTPOCTaTHIECKOTO TIoJIsl. [I0CTOsIHHBIH
INEKTPUUECKUH TOK, CHJIa U INIOTHOCTh TOKa. CTOPOHHUE CHIIBIL.
DNEKTPOABIKYIIAS CHIIa U HampspKeHue. 3akoH OMa. DIeKTpruaeckoe
comnpotuBiieHre. CONPOTUBICHUE COCIMHEHUS TPOBOIHUKOB: TeMmnepaTypHas
3aBHCHMOCTB CONIPOTHBIIEHHs. PaboTa M MOIIHOCTB TOKA. 3aKOH
Jxoyns—Jlenua. 3akon Oma a1t HEOTHOPOAHOTO y4yacTka 1enu. [IpaBuia
Kupxroda myis pa3BeTBieHHBIX Lenei. /JIex/
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2.2 OcHOBHBIC 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 3 18 JI1.1J11.3J12.3
MarHuTHOTrO NoJjsl. Bektop MarHuTHON MHAYKIUH. MaKpo TOKH U MUKPOTOKH. JI2.9J13.4 JI3.6
CBsI3b MEX/y BEKTOPAMH, XapaKTEPU3YIOIIMMH MarHuTHoe moie. [Tomobue 2132333425 36
BEKTOPHBIX XapaKTEPUCTHK IEKTPOCTATHUECKOTO 1 MAarHUTHOTO MOJIeH. 3aKOH 27
buo—-Casapa—Jlamaca. MarauTHOe mojie mpsiMoro Toka. MarautHoe 1mosie B
LIEHTPE KPYrOBOTO TOKa (cosieHona). 3akoH Amrepa. B3anmopeiicTeue
MapasiebHbIX TOKOB. MarHuTHast HOCTOSIHHAS. EJWHUIIBI MATHUTHON
MHIYKIMH HaOPsSHDKEHHOCTH MarHUTHOTO TI0JIsl. MarHUTHOE 1mojie CBOOOIHO
IBIKyerocs 3apsaga. Cuna Jlopenna. /IBikeHne 3apsHyKeHHBIX YacTHIl B
MarautHoM Tione. Dddexr Xomna. Teopema o nnpkynsiuu Bekropa B.  TToTok
BEKTOpa MarHUTHOM nHAykuu. Teopema ["aycca it MarHUTHOTO TOJIS B
Bakyyme. Crucrema ypaBHeHHI MakcBemia st 3I€KTPOMAarHUTHOTO TIOJISL.
Buxpesoe snexrpuueckoe noie. Tok cMemenus. [lonHas cuctema ypaBHEHHHA
Makcsemna. Onsitel @apanes. 3akon Gapanes. C uHIyKIINHN B
HETIO/IBIXHBIX IIPOBOIHMKaX. BpalieHne paMKy B MAarHUTHOM T1oJie. Buxpessie
TokH (ToKH Dyko). MHIyKTHBHOCTH KOHTYpa. CamouHayKIns. B3anmuas
uHnyknus. Tpanchopmaropsl. DHEPrusi MArHUTHOTO 10JIsl. MarHUTHBIE
MOMEHTHI JJIEKTPOHOB M aTOMOB. J[1a- 1 mapamarHeTinku. HaMarHHaeHHOCTb.
MarnutHoe nosie B BemectBe. deppoMarHeTuky U Ux cBoucTBa. /JIex/
23 Pemenne 3agadq no anexrpocraruxe /I1p/ 3 12 JI1.1 J11.3J12.3
J12.9J713.4 J13.6
91 32 33 24 25 26
27
2.4 Pemienue 3a1a4 o BHIYUCICHUIO XapaKTEPUCTUK IIOCTOSHHOTO 3 12 JI1.1J11.3J12.3
anekTpudeckoro Toka /TIp/ J12.9J13.4 JI3.6
0132 33 24 25 56
27
2.5 Pemienue 3anayu Ha BBIYKMCIICHNE XapaKTEPUCTUK MAarHUTHOTO TOJISL U 3 12 JI1.1J11.3J12.3
MarHUTHBIX siBreHui /TIp/ J12.9J13.4 JI3.6
01 3233 24 25 56
27
2.6 JlaGopaTopHBbIii IPaKTHKYM I10 AneKTpocTaTuke /J1ab/ 3 6 JI1.1J11.3J12.3
J12.9J713.4 J13.6
01 32 33 24 25 56
27
2.7 JlaGopaTopHbIii MPaKTUKYM 10 AeKTpoaAnHaMuke /J1a6/ 3 6 JI1.1J11.3J12.3
J12.9J713.4 J13.6
01 32 33 24 25 56
27
2.8 JlaGopaTopHbIii MPAKTHKYM 10 MarueTusmy /J1a6/ 3 6 JI1.1 J11.3J12.3
J12.9J713.4 JI3.6
313233 54 35 D56
27
2.9 DnekTpocTaTuka. DinekTpoauHaMuka. Marnerusm. /Cp/ 3 49,7 JI1.1 J11.3J12.3
J12.9J713.4 JI3.6
313233 54 35 56
27
2.10  |DnekrpuuecTBo U MaruetusM /KoHTAT/ 3 13,3 JI1.1J11.3J12.3
J12.9J713.4 JI3.6
010233 34 35 26
27

Paznen 3. Kosieoanus 1 BoJIHbI. BoJIHOBasi 1 KBaHTOBAasi ONITHKA.
CTpoeHnune aToMa M AaTOMHOTO $1/Ipa
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ctp. 8

3.1

Kounebanus. O0umii Noaxo/| K M3y4eHUIO KoleOaHui pa3nuyHoil Gpu3nveckoit
npupoasl. ['apMoHHyeckue KojaebaHus U UX XapaKTePUCTUKU.
JuddepeHuunanpHoe ypaBHCHHE TAPMOHUYECKUAX KOJICOAHUIA.
OKCIOHEHIMaNbHas popMa 3aIMCH rapMOHHUYECKUX KOJICOaH .
MexaHnuecKre TapMOHHYECKHE KOJIeOaH sl DHEPTHsl MaTePUATBHOM TOUYKH,
COBEpIIAOIIEH rapMOHHUYECKUE KosteOaHus. ['apMOHHYECKHIA OCIHILIATOP.
[IpyxuHHBIN MasTHUK. MaTeMaTndeckuil MasTHUK. PU3NUECKUIN MasTHUK.
DNeKTprUYeCcKHid KoyiebaTenbHbIi KOHTYp. CTamuu KoyebaHuit B
UJIeIM3UPOBAHHOM KoJiebaTelbHOM KOHTYpe. CBOOOTHbIE TapMOHUYECKUE
KoJieOaHus B KoJiebaTeIbHOM KOHTYype. ClloKeHHe rapMOHUYECKUX KOJICOaHHI.
Buenus. 3aryxatomue xonebanus. JuddepeHnuansHoe ypaBHEHHE CBOOOIHBIX
3aTyXaroIuX KOJIeOaHUH JTMHEIHOM cUCTeMBI. JIeKpeMeHT 3aTyXaHusl.
Jlo6poTHocTh KoJebaTenbHol crcteMbl. [IpruMepbl CBOOOIHBIX 3aTYXaOMINX
KoJyieOanuit. BeiHyxaeHHbIe KoeOanus. PezoHanc. [lepeMeHHBIH TOK.
JleiicTByroliee 3Hau€HHE NEPEMEHHOTO TOKa. MOIHOCTb, BhIJEIsIeMas B LIETTH
nepeMeHHoro Toka. BomHoBo# nporece. Yupyrue BoaHbL. Yrpyras
rapMoHuueckas BosHa. berymue Boinbl. ®@a3oBas ckopocts. BonHOBOE
ypaBHenue. [Ipuniun cynepno3unuu. ['pynmnosas ckopocTs. MHTepdepentms
BoJIH. CTosture BOJIHBI. DJIEKTPOMAarHUTHBIE BOJIHBL. [lonepeuyHocTh
JNIEKTPOMATHUTHBIX BOJH. DHEPTHs 3J€KTPOMATrHUTHBIX BOJH. /JIek/

4

12

JI1.1 J11.5J12.3 J12.5

J12.7]13.4 JI3.5 JI3.9

0135233 54 35 56
97

32

WNuTepdepenuus ceera. Judpaxuus ceera. Jucnepcus csera. [lonspuzanus
cgeta. TeruoBoe m3nydyenue. 3akon Kupxroga. 3akon Credana-bonpimana,
3akoH BuHa. Criektp TermoBoro uznydenus, popmyna [lnanka. @otosddexr,
3akoHbI poToraderra. Dotonsl, hopmyna DitHiTeliHa 11 hoTodddeKTa.
Hmnynse doToHOB U AaBieHue cBera. Dddexr Komnrona. /Jlex/

JI1.1 J11.6J12.3
J12.7]13.4 JI3.5 J13.9
0132 33 54 25 56

97

33

Crpoenue atoma. Moaenu atoma Tomcona u Pesepdopaa. JInneiyarsiii criekTp
aToma Bogopoza. [Tocrynarel bopa. OnbitTel @panka u ['epra. Cnekrp aroma
BostopoJa 1o bopy. KopmyckyssipHO-BOTHOBOM Ayallu3M CBOICTB BEIECTBA.
Hexotopsle coiicTa BonH Je-bpoitisa. CooTHOIIEHHE HEONPeIeIeHHOCTEH.
BonnoBas ¢yHkuus u ee cBoiicta. O6miee ypasuenue Llpenunrepa.
Vpasuenue lllpennnrepa ais cTallnoOHApHBIX COCTOSHUM. [[BrxkeHne
cB0OOHOM yacTuibl. YacTriia B OMHOMEPHON PSIMOYTOIBEHON
"MoTeHIKaNbHON siMe" ¢ OECKOHEYHO BhICOKUMHU "cTeHkamu'". [IpoxoxaeHue
YaCTHUIBI Yepe3 MOTeHIHAbHBIN Gapbep. TyHHenbHbIN 3 dekT. JTunennbrit
rapMOHMUYECKHH OCLMIIIATOP B KBAHTOBOM MeXaHUKe. ATOM BOJOpoAa B
KBaHTOBOI MexaHuke. KBaHToBble uncna. [IpaBuna or6opa. CrivH 31€KTpoHa.
IprHIMT HEPa3TMYMMOCTH TOXKIESCTBEHHBIX YacTHL. PepMUOHBI H O030HEI.
TTonsarus o kBauToBOM cratucTike boze—DiiHmreiiHa 1 ®epmu—/Iupaxa.
IIpunun [aynu. Pacnpenenenne 37eKTPOHOB B aTOME MO COCTOSHHSM.
PentrenoBckue crekTpsl. MosekymnspHsle crieKTpbl. KoMOuHaImoHHoe
paccesue cBera (3¢ dexr Pamana). [Tornomenue. CrioHTaHHOE H
BBIHY)XJEHHOE u3inydeHue. Jlazepsl. CTpoeHHe U BasKHEHIINE CBOMCTBA sAep.
ATOMHBIE siIpa 1 uX ormucanue. [ledexT Macchl M Heprus cBsA3u sapa. CrimH
sipa U €r0 MarHUTHbBIM MOMeHT. CBOHCTBA epHBIX CHII. MoiesIn aTOMHOTO
sapa. PagnoakTuBHOE N3Ty4YEeHUE U €r0 BU/IbL. 3aKOH PaJlMOaKTUBHOTO pacnasa.
IIpaBuia cmenienus. Anbda-pacnan. bara- pacnan. AHTHUACTHIBI M UX
aHHUTWIAIMA. ['aMMa-u3nyuenue. Jlo3uMeTpudeckue BeTUYNHbI U e IUHHILIBL.
Dpdext Méccbayapa. [TpubopsI 11 perucTpanu paJuoaKTHBHBIX H3JTy4eHUH
U 4acTUL. SInepHble peakyi X OCHOBHBIE THIIBL. SIIepHbIE Peakuu Mo
JeiictBueM HEUTpoHOB. Peakuuu nenenun sapa. Llennas peakuus aenaeHus.
Snepubie peakTopsl. Peakius cunTes3a aToMHbIX sinep. OyHIaMeHTalbHbIE
B3aUMOJICHCTBUS. DJIeMEHTapHbIC YacTHullbl. /JIek/

18

JI1.1 J11.6J12.3
J12.4J13.4 J13.8
013233 54 35 56
27

34

Pemienue 3anau Ha konedanus u BoaHs! /TIp/

JI1.1 JI1.5J12.3 JI2.5

J12.7]13.4 JI3.5 JI3.9

019233 34 35 06
o7
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3.5 Pemrenue 3anau o BOJTHOBOM 1 KBaHTOBOM ontHke /TIp/ 4 6 JI1.1 J11.6J12.3

JI2.7J13.4 J13.5 J13.9

31322 33 54 35 56
37

3.6 Permienue 3amau o aToMHOM U siaepHon pusuke /TTp/ 4 6 JI1.1 J11.6J12.3
J12.4J713.4 J13.8
31322 33 54 35 56
37

3.7 JlaGopaTopHbIii MPAKTHKYM IO reoMeTpruecKkoi ontuke /J1ad/ 4 8 JI1.1 J11.5J12.3 J12.5

JI2.7J13.4 J13.5 J13.9

31322 33 54 35 56
37

3.8 JlaGopaTopHbIii MPAKTHKYM IO BOJIHOBOH M KBaHTOBOM omnTHKe /J1ab/ 4 10 JI1.1 J11.6J12.3

JI2.7J13.4 J13.5 J13.9

31322 33 54 35 56
37

3.9 Kone6anus u BonHbl. BonHOBas U kBaHTOBas onTHKa. CTpOCHHUE aToMa U 4 69,6 |JI1.1JI1.5J11.6J12.3
aToMHoro spa /Cp/ J12.4 J12.5 J12.7]13.4
JI3.5J13.8 J13.9
013233 24 25 26
27

3.10 [KoneGanwus u BoyHEL. BoHOBas U kBaHTOBas onTuka. CTpOCHUE aTOMa 1 4 11,4 | JI1.1 J11.5 J11.6J12.3
aTtoMHoro siipa /KontAT/ J12.4 J12.5 J12.7J13.4
JI3.5 J13.8 J13.9
21032 23 D4 25 26
27

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OTueT no MpakTUIECKUM 3aaHUsIM.
Ortder 1o 3a1aHusM JTa00PaTOPHOH paOOTHL.
KoHTposbHbIe BONIPOCHL.

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAl U HHBIC MaTePHaAJIbI Il TeKyl_lIeﬁ aTreCcranuu

Tumnossie KOHTPOJIbHBIC 3aJaHU

1. Bo ckonbKO pa3 MIOTHOCTH BO3/AyXa, 3aMONHSIIONIETO TOMENIEHNE 3UMOH TIPH 3aJJaHHOH TeMIepaType, OOJbIIe ero MIOTHOCTH
JIETOM IIpU AaHHOMU TemmnepaType? JlaBieHue raza MOXHO CUUTATh OCTOSIHHBIM.

2. IIpu mogbeMe BepToIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAMIHICS B €T0 KaOWHe, H3MEHMII CBOE ITOKa3aHNe Ha HEKOTOPOe
3HaueHue. Ha xakoil BEICOTE JIETUT BEPTOJIET, €CIM Ha B3JICTHOH ILIOLIAKe OapoMeTp MOKa3bIBal U3BECTHOE 3HaueHne? Temmeparypy
BO3/IyXa CYHTATh MOCTOSHHOHN U H3BECTHOM.

3. Onpenenute yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JABJICHUHU KUCJIOPOJA.

4. Kucnopox Maccoif m HarpeBaroT IIpH MOCTOSHHOM JaBleHNH. HavdanbHas 1 KOHEYHast TeMIieparypsl JaHbl. OnpeneanTs H3MEHEHHe
BHYTPEHHEH SHEpruu rasa.

5. WneanpHas TeruoBas MalInHa, paboTaromas 1o uKry KapHo, coBepIaeT 3a oJJHH UK HEKOTOPYI0 padoty. Temmeparypa
HarpeBaTeiisd U TeEMIepaTtypa Xo0J0JUJIbHUKA NU3BCCTHBI. HaﬁHHTC KOJIMYECTBO TCIIJIOTHI, OTAaBaCMOC MAIIIMHOH 3a OJIMH IUKIJI
XOJIOJUIBHUKY.

6. JIBa paBHBIX OTPHLIATEIbHBIX 3apsa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpeaenure HanpsKEHHOCTh M0JIs B
TOYKE, PACIOI0KEHHOH Ha HEKOTOPOM PACCTOSIHUU OT 3apsiIOB.

7. C KaKkoi CKOPOCTBIO JOJDKEH ABUTATHCSA SIEKTPOH, YTOOBI €T0 UMITYJIbC ObII PaBeH UMITYJIbCy (POTOHA C 3aJaHHOM ATMHON BOJHBI?
8. JlnvHa BOJHEI CBETa, COOTBETCTBYIOIAS KPacHO# rpaHuIie (poToddhdeKTa, 11 HEKOTOPOro MeTalIa, PaBHA HEKOTOPOH JUTHHE
BOJIHBL. HakiTu pa60Ty BBIXO/JIa BJICKTPOHOB U3 METAJIJIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BBIPBIBACMBIX U3 3TOI'0 METaJlJIa
CBETOM C 3aJIaHHOU JUITMHOM BOJIHEL.

9. Kakoii u3oton obpa3syercst u3 Topust mocie geTsipex anbda-pacnanos U AByXx OeTa-pacnanon?

10. DHeprus cBsI3U sApa, COCTOAILETO U3 TPEX NPOTOHOB U YEThIPEX HEHTPOHOB, U3BeCcTHA. ONPeNeIuTh MacCy HEUTPAILHOIO aTOMa,
001a1a10IIETO 3TUM SIAPOM.

THIOBEIE BOIIPOCH II0 OTYETaM JIa0OPaTOPHBIX paboT
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1. Uro Takoe 3KBUNIOTEHIIAIbHASI TIOBEPXHOCTH?

2. JIOKa)XHUTE OPTOTOHAJILHOCTD CHJIOBBIX JINHUH U SKBUIOTEHIIMAIBHBIX TIOBEPXHOCTEH B 3JIEKTPOCTATUYECKOM TI0JIE.

3. B yem oTiindne MpoOBOAHUKOB, OTYITPOBOJAHUKOB U H30JISITOPOB?

4. Ou3nyecKuid CMbICI SHEPTHH aKTUBALUK HOCUTEIIEH B IOIYIPOBOIHUKE

5. Kak nBmxeTcs 3IeKTpoH B OTHOPOJIHOM MAarHUTHOM 1osie?

6. Kakas cBsi3p Mexay siBneHneM Xoiuia u cuiioit Jlopenma?

7. Onpenenute NOHATHE 'MOJBMXXHOCTH HocHTens 3apsna’. Kak cBs3aHa MOJBMXKHOCTH 3apsija C 3JIEKTPOIPOBOAUMOCTHIO
BellecTBa?

8. UTo Takoe MarHUTHasi BOCHPUUMYUBOCTH BELIECTBA?

9. Uem oTnHyaroTCs Ma- U peppoOMarHUTHBIC BelecTBa?

10. Kakoii 3HaK uMeeT MarHuTHasi BOCIIPUUMYHUBOCTD JJISl THaMarHETUKOB, IIapaMarHeTUKOB, (eppoMarHeTUKOB?

11. Kak cBf3aHa MarauTHasi BOCIPUUMYHUBOCTH C MATHUTHOW MTPOHUIIAEMOCTHIO?

12. Yem ¢deppoMarHeTHKH OTIHMYAIOTCS OT APYTHX BELIECTB?

13. Yro takoe nomen? [Touemy peppomMarHeTuk pa3ouBaeTCsi Ha IOMEHBI?

14. Kak npoucxoaut HaMarnn4uBaHue heppoMarHeTHKOB?

15. Yto Takoe metis ructepesuca? Kakne mpuiuHbI €e BBI3BIBAIOT?

16. Kakue xonebanus Ha3piBatoTcs 3aryxaromumu? [loyeMy nporcxoauT 3aryxaHrue cBOOOIHBIX KoJIeOaHHH B peabHbIX KOHTYpax?
17. Yro moHUMAIOT N0 KO3 PUITMEHTOM 3aTyXaHus, JorapudmudeckuM aekpeMeHToM? KakoBa cBs3b MEKAY HUMU?

18. Kaxo#i pa3psj HazbiBaeTcs anepuogudeckiuM? YTo MOHUMAIOT 10T KPUTHYECKUM 3HaYEHUEM COIIPOTHBIICHUS K YEMY OHO paBHO?
19. Haueptute cxeMy mocieqoBaTesbHOTO (apajiieabHOr0) KoHTypa. OOBsSCHHUTE MPOIECCHI, MPOTEKAOIIHE B KOHTYPE MpHU
MOJIKITFOYEHUH K HEMY UCTOYHHMKA IIEPEMEHHOT0 HANPSIKECHUSI.

20. Kakim 06pa3oM OMUCHIBAETCS COMPOTHBIICHUE KOHTYPa TIEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero napamerpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCHT OT €ro MapaMeTpoB?
22. Ha3zoBUTE OCHOBHEIE JIETANIN ONTHIECKON YaCTH MUKPOCKOTIA, UX Ha3HAYCHHE.

23. Kak onpenensior JMHEHHOE YBEIMICHHEe MUKPOCKOa?

24. B yem oTnuane abCOMIOTHOTO M OTHOCHUTENIEHOTO ITOKA3aTeN sl IPEIIOMIICHUS?

25. ChopmynupyiTe OCHOBHBIE 3aKOHBI OTPAKCHHUS U MPEITOMIICHHUS.

26. KakoBa CBsI3b ITOKa3aTeNs MPEIOMIICHHS CPEABI 1 CKOPOCTH CBETa B HEil?

27. Uto Ha3bIBAIOT JUIMHOW KOTEPEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?

28. B uem oTnudme reoMeTpUIecKoi pa3HOCTH X0/1a JIydei OT ONTHYECKON pa3HOCTH Xoaa?

29. 3anumute ycinoBus HHTEP(HEPEHIMOHHOTO MAKCUMYyMa H MUHUMYyMa.

30. Kakoe (TeMHOE WIIH CBETJIOR) MATHO OYJET B ICHTPE HHTEPEPSHIIMOHHON KapTHHBI KoJiel] HploToHa npu HaOr0ICHHH B
oTpaxkeHHOM cBeTe? OOBICHUTE 3TO.

31. Yem orpannumBaeTcs npeaesbHas TONIHMHA c10s uHTepdepenimu? [ToueMy npu OIHUX CBETOPHIBTPAX BUIUMOE YHCIIO KOJICIl
Gosiblle, IPU APYTUX MEHbIIE?

32. Kak anekTpoHHas Teopust 00BIACHSET SABIECHUS AUCTIEPCHU?

33. Yro Takoe HOpMaJIbHAs ¥ AaHOMaJIbHAS IUCTIepCHs cBeTa?

34. Yro Takoe pazpemarmnas CiocOOHOCTb, OT YEro OHa 3aBUCHUT?

35. Yem oTnmyaercs AUGPaKIMOHHBIA CIIEKTP OT MPU3MaTHYECKOTO ?

36. Chopmynupyiite npuniun I toiirenca- @pexens.

37. B gem 3akimogaercs MeTo] 30H Openens?

38. Kak n3MeHseTcst KapTHHA HA 3KPaHE B 3aBUCUMOCTH OT YUCIIA OTKPBITHIX AUGPAKIMU HA KPYTTIOM OTBEPCTUU?

39. BeiBectu 3akoH byrepa-Jlambepra.

40. Kak 00BsICHUTH HAIMUUE OKPACKHU Y IIPO3PauHbIX Tes?

41. Kakoii CBeT Ha3bIBAIOT TIOCKOTIOISIPU30BAHHBIM ?

42. Yro Takoe onTHyeckas och B Kpuctamuie? Kakue miockocTy Ha3bIBatOT INIaBHBIMU?

43. B yeM cocTOUT ABJICHUE JBOWHOTO JIy4ePEIIOMIICHUS?

44. Kak nosy4uTh KpyroByIO U 3JUIMITHYECKYIO NMOJISPU3ALUI0?

45. Kakue Matepuaibl 00J1alaloT CBOMCTBOM HCKYCCTBEHHOTO JBOHHOTO JIy4eTPETOMICHHS M ITPU KaKUX BO3JCHCTBUAX?

6.3. Tunosnie KOHTPOJbHbIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'-IHOﬁ aTrreCcralumu

TunoBble KOHTPOJILHBIE 3aJaHUA AJIsl IPOMEKYTOUHON aTTecTaluu

1.IIpenmer ¢usnkn. dusmdeckue n3mepenns. Pazmeprnocts. Cuctems! enquHNL. CKalspHBIC X BEKTOPHBIC BETMIHHEL.

2.Kunemartuka marepuanbHoit Touku. Crucremsl oTcuéra. Cucremsl KoopauHat. J[Bnxkenue B Mmexanuke. [lepemerenue. Tpaexkropus,
MyTh.

3.Cxopoctb. Yckopenue. PaBHonepeMeHHOE OCTyNaTeIbHOE ABIKEHUE.

4 KpuBonuHeliHoe nBikeHue. HopManabHOe U TaHTe€HIMAIBHOE YCKOPEHHUS. YTII0Bas CKOPOCTh, YIJIOBOE YCKOPEHHUE.
5.Mnepruansuele cuctemsl oTcuéra. [Ipunuun naepiuu. Ilepssiit 3akoH Hetorona. Cuia, Buibl B3auMoeiicTBus.

6.Bropoii 3axon Hetorona. Macca. Ummnynsce. Tperunii 3akoH HpioToHa. 3aKOH COXpaHEHUS! UMITYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCUYECKOM MEXaHUKE.

8.Pabota cunel. MomHocTs. OHeprus. Kunetnueckas u noTeHuanbHas s3aepru. KoncepBaTHBHas cucrema.
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9.IloTernmanspHOE TI0JI€. 3aKOH COXPAHEHHUS U MPEBPAIIEHUS YJHEPTHHU.

10.I'paBuTannonHoe none 3emin. Kocmuyeckue CKOPOCTH.

11.LenTpansublil yaap. Ypyroe u Heynpyroe coynapenus AByx Teil. LleHTp Macc cucteMbl MaTepHaibHBIX Touek. [locTymarensHoe,
BpalaTe’IbHOE U IJIOCKOE ABHKEHHUSI.

12.BparnarensHoe IBHKEHHE a0COIOTHO TBEPIOTO Tella BOKPYT HEMOIBHKHOW OcH. MOMEHT HHEpHMU. MOMEHT UMITyJibca. MOMEHT
CHJIBL.

13.0OcHOBHBIE ypaBHEHUs TUHAMUKH BpalieHus. KuHeTnueckas SHeprus BpalieHusl.

14.OcHOBBI CliEIMATBHOM TEOPUH OTHOCHTEIBHOCTH, IOCTYIIAThl JHHIITEHA, mpeoOpa3oBanus JlopeHia.

15.0OcHOBHBIE OTHOLIEHHUS PEJIATUBUCTKON JUHAMUKH.

16.OcHOBHBIE TIPEACTABIICHHS MOJICKYJISIPHOH (PM3HKH, OCHOBHBIC TEPMOJANHAMUYECCKHE TTAPAMETPHI.

17.Mopenb uiealsHOro ra3a, OCHOBHBIE 3aKOHBI HIEalIbHOTO ra3a

18.0cunoBuoe ypaBaenne MKT uneansHoro raza. Temmepatypa Kak Mepa cpefHei KHHETHIEeCKOH SHEePTHH.
19.Pacnipenenenne yacTuIl 110 CKOPOCTSAM H 110 3HaUeHUsM 3Heprun (MakcBesuia, bonbiimana).

20.BHyTpeHHSIsSI SHEPTHsl, CTETICHH CBOOOIBI.

21.Pabora u Teriora, 1 Havano TepMOIUHAMHUKHY.

22.TermnoeMKoCTb, CBSI3b TEINIOEMKOCTHU C YHCJIOM cTerneHell cBo0o bl (ypaBHeHHE Maiiepa).

23.TepMOIMHAMUYECKUE H30IPOLIECCHI.

24 PaBHOBECHBIC U HEPABHOBECHBIE, 00PATUMbIE U HEOOPATUMBIEC MPOIECCHI. DHTPOIUS KaK TEPMOJINHAMUYECKUH MapaMeTp.
25.CraTucTHY€eCcKOe TOJIKOBaHHE SHTPONUH. BTOpoe Hauaio TepMOAXHAMUKY. DBOJIOLUS HIM HAKOIUIEHHE SHTponuu? TpeThe Hauano
TEPMOIMHAMUKH.

26.TemmoBoii aBuratenp, k. [{ukn Kapuo, Teopemsr Kapho.

27.Cuitel B3aMMOICUCTBYS MEXKTy MOJIEKYJIaMH, ypaBHeHHe raza Ban-gep-Baanbca, kpurnyeckast Todka.

28.KunxocTy, NOBEPXHOCTHOE HATSHKEHHUE.

29.TBep/sie Tena, THITHEI KPUCTAIIIOB.

30.®a30BbIe MEpexo/bl EPBOro U BTOpOro poaa. [Ipumeps! (moagpoOHO pa3odpars).

31.Ilpupoaa snexTpudecTBa. DIEKTPUIECKUH 3aps, 3aKOH COXPAHEHHUS DIIEKTPUIECKOTO 3apsiia, 3akoH Kymnona.
32.D1ekTpocTaTUuEeCcKOE 10JIe, CUIOBbIE JTUHUHU, HAPSHKEHHOCTD, IPUHLUI CYIEPIIO3ULIUH.

33.IloTok BekTOpa HANPSHKEHHOCTH, TeopeMa [ aycca.

34.PaboTa cuil 31eKTPOCTaTHUECKOTO MO, UPKYIIALMS BEKTOpa HANPSHXKEHHOCTH, (DM3UIECKUI CMBICI TEOPEMBI O LIUPKYJIALMU.
35.I1oreHnuan, pa3HOCTh IOTEHIINATIOB, SKBUIIOTEHIMAIbHbBIE TOBEPXHOCTH. CBA3b MEKAY HAPSXKEHHOCTHIO M IOTCHIIUAJIOM.
36.25eKTpru4ecKoe NoJje 3apsHKSHHOM MIIaCTHHBI U cepsbl.

37.2nexTprudeckas eMkocTs. KoHmeHCaTop. DHEPrust KOHIEHCATOPA U AIEKTPUIECKOTO TIOIS.

38.JIM3IeKTPUKH, TUIJICKTPUIECKas IPOHUIIAEMOCTb.

39.IomymmpOBOAHHUKHY, TTPOBOTHHUK.

40.9nexrpruueckuii Tok. Cuita TOKa, INIOTHOCTh TOKA, MEXaHU3M IIPOBOJUMOCTH METAJLIOB.

41.3axon OMa 71 OJHOPOAHOTO YYacTKa LENHU, COMPOTUBICHUE, 3aBUCUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATyphl, 3aKOH
Jxoyns-Jlenna.

42.CropoHHUE cHbl, 3aK0H OMa 151 HEOAHOPOAHOTO yJacTKa LETu.

43.CoenrHEHUE IPOBOTHUKOB.

44 Tlpupona MarHeTH3Ma. MarHuTHOE 10Jie, CUIIOBbIE JIMHUK MarHuTHOro noiisi. Cuna JlopeHna, 3akoH Ammnepa.

45 .3akon buo-CaBapa-Jlamnnaca, IpUHIUI CYNIEPIO3UIIMH, MATHUTHOE T10JI€ ITPSIMOJIMHEWHOTO IPOBOJAHUKA C TOKOM.
46.Teopema 0 IUPKYJISANUY JJI1 MATHUTHOTO HOJIS, €€ (PU3NUECKUI CMBICII.

47 MuUKpO ¥ Makpo TOKH, MarHUTHAs MPOHUIIaeMOCTh. PeppOMarHeTHKH, apaMarHeTUKN U JMaMarHeTHKH.

48.3aK0H 2JIEKTPOMAarHUTHON HHAYKIMH (3aKkoH Dapanest), npasuio JleHua.

49.BosnukHosenue O/IC B 1BHKyIIEMCS U HETTOJBMKHOM IIPOBOJHUKAX, T€HEPATOPHI IEPEMEHHOTO TOKaA.

50.CaMOUHIYKIUS, UHIYKTUBHOCTb KOHTYpa (KaTYIIKH). DHEPIUsi MAaTHUTHOT'O MOJIA.

51.BuxpeBoe 31eKTpruuecKoe noie, TOK cMemenns. CucremMa ypaBHeHHI MakcBeslia B HHTerpaibHOH 1 Aud depeHnransHoi Gopme.
52.I'apmonmnueckue KoaeOaHus, UX XapaKTePUCTUKH. Y PABHEHUE FAPMOHUYECKHX KosieOaHU. DHeprus npy KojaeOaHusx.
53.MexaHndeckre TapMOHUYIECKHE KoJIeOaHns (TapMOHUIECKIE OCIIIIUISITOPHI (MAsITHUKH)).

54.21eKTpoMarHuTHbIE TaApMOHHYECKUE KoJeOaHus (3IEKTPUIECKUH KoneOaTeIbHbIN KOHTYP).

55.CnoxxeHue rapMOHUYECKUX Kosebanuil. buenue.

56.3aryxatomue konae6anus. JlekpeMeHT 1 JoOPOTHOCTb.

57.BoinyxaeHHble Konebanus. PezonaHc.

58.IIpupoaa BosiHOBOTO Mpoliecca. BoyHbl. YpaBHeHue Oeryiiel BoJIHbL. BoHOBOE ypaBHEHHE.

59.MuTepdepennus BoaH. CTos4dre BOIHBIL.

60.3ByKOBBIE M 2JIEKTPOMATHUTHBIE BOJIHBI.

61.BonHoBBIE cBOiicTBa cBeTa. SIBICHMS, X MOATBEPXKIAIOIINE.

62.KopnyckynspHble cBOWCTBa cBeTa. SIBI€HUs, UX NOATBEPKIAAIOLIHE.

63.Monenu aroma Tomcona u Pesepdopna, muHeiiuaTsIil ClIEKTp aTOMOB.

64.ITocrynatsl bopa, ciektp atoma Bojgopoaa o bopy.

65.KopryckynsspHO-BOJIHOBOH JTyaiiu3M CBOWCTB BELIECTBA, COOTHOIIEHHE HEONPEIEIEHHOCTEH.
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66.BonHoBast (hyHKIIMS, ee CTaTHCTUYECKUiT cMbIci, obiiee ypaBHenue lllpenunrepa, ypasHenue [lpennHrepa asist CTalliOHAPHBIX
COCTOSIHUI.

67.Yactuia B OJJHOMEPHOH MPSIMOYTOJILHOM MOTEHIIHAIBHOM SIMe ¢ OECKOHEYHO BHICOKHUMH CTCHKAMH.

68.KBanrossle uncia, npuHuun [laynu, pacnpenesaeHue 3J1eKTPOHOB B aTOME MO COCTOSHHSM.

69.PazMep 1 cocTaB aTOMHBIX SIZIEP, MAaCCOBOE U 3apsIOBOE YHCIIA. DHEPTHsI CBSI3M SIIPA, SAEPHbIE CHIIBI.

70. PagroakTHBHOE M3JIyUYEHHE U €r0 BHU/IBl. 3AKOHOMEPHOCTH alib(a, OeTa U raMma pacrajioB.

71. 3akoH paanoakTuBHOTO pacnazna. Ileproxa nonypacnana.

72. SlnepHble peakuu, IEMHbIe sIepPHbIe peakuui. TepMOosIepHbIe PEaKITHH.

73. Knaccudukanuus 31eMeHTapHbIX YaCTHII, KBAPKH.

74.Bunpl B3anMOAEHCTBUS DIIEMEHTAPHBIX YACTHII.

Tunossle 3a1aHKS 1JIs1 IPOMEXKYTOUHOU aTTeCTalluK

1. Bo ckoJlbKO pa3 MI0THOCTh BO3/yXa, 3aMOHSIONIETO MOMEIISHHE 3MMOM TIPH 3aJJaHHO# TeMIIepaType, OOJbIIIe ero MIOTHOCTH
JIETOM IIpH AaHHOH Temneparype? JlaBneHue ra3a MOXHO CUUTATh TOCTOSIHHBIM.

2. Ilpu nogpeMe BepToJieTa Ha HEKOTOPYIO BBEICOTY OapoMeTp, HaXOSIINICS B €ro KaOuHe, M3MEHWII CBOE MOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoil BEICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOH IUIOIIaAKe OapoMeTp MoKa3blBal U3BECTHOE 3HaueHne? Temmnepatypy
BO3TyXa CYUTATh IOCTOSIHHOW U U3BECTHOM.

3. Onpenenute yaenbHY0 TEMI0EMKOCTh IPU MOCTOSHHOM JIaBJIICHHH KUCIIOPO/a.

4. Kucnopo Maccoil m HarpeBaroT NpH NOCTOSHHOM JaBiieHnd. HauanbHas v KOHe4Has TeMreparypsl 1aHbl. OnpeaeauTs H3MEeHeHne
BHYTPEHHEH SHEPTUU rasa.

5. UneanpHas TemoBas MalinHa, paboTarorias o mukiay KapHo, coBepiaet 3a 0JIMH LUK HEKOTOpYHo paboTy. Temmeparypa
HarpeBartelis ¥ TeMIIepaTypa X0J0AWIbHUKA H3BECTHBI. HaliiuTe KOJIMYECTBO TEIJIOTH, OT/IaBaeMOE MAIIMHOM 32 OJIMH LIUKJI
XOJIOAUIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsa/a HAXOIATCS Ha 3aJAaHHOM PAcCTOSHUM APYT OT Apyra. Onpeaenure HanpsHXKEHHOCT MOJIs B
TOYKE, PacIlOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHUHU OT 3apsAI0B.

7. C xaKoil CKOPOCTBIO JJOJDKEH JBUTaThCs 3JICKTPOH, YTOOBI €T0 UMITYJIbC OBUT paBEH UMIYJIbCY (POTOHA € 3a1aHHOM UIMHOW BOJIHBI?
8. JIiMHa BOJIHBI CBETA, COOTBETCTBYIOMIAS KpacHO# rpanuiie poTorddekra, it HEKOTOPOro MeTallia, paBHa HEKOTOPOH UTHHE
BOJIHBL. HaliTu paboTy BBIXO/a 3JIEKTPOHOB M3 METaJlIa 1 MAaKCUMAaJIbHYIO CKOPOCTB 3JIEKTPOHOB, BBIPHIBAEMBIX M3 3TOI0 METalIa
CBETOM C 3aJaHHON JJIMHON BOJIHEL.

9. Kakoii usoton obpa3syercs u3 Topus nocie deTsipex anbda-pacnanos U AByx Oera-pacnanon?

10. DHeprust cBs3U sSApa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIpEX HEUTPOHOB, M3BeCTHA. ONPENeNnTh Maccy HEUTPAILHOTO aToMa,
00J1a1a10IIETO 3TUM SAPOM.

6.4. Kputepuu oneHuBaHus

Ha 3adeTe CTyIeHT MOTydYaeT OLCHKY:

«3aUTEHO» — Pa3BEPHYTHIH OTBET C IPUMEPAMH U MOSICHEHUSMH Ha BCE TEOPETHYECKUE BOMPOCH! OUIIETA, TIOJIHOCTHIO PEIICHBI 1
pacIucaHsl 10 JeHCTBUAM BCe 3aJa4d, YKa3aHHbIe B OMeTe; pa3BepHYTHINH OTBET C IPHUMEPAaMH U MOSCHEHUSIMHU Ha BCE TEOPETHYECKUE
BOIIPOCHI OMJIETa, ONHOCTHIO PelIeHa U paclucaHa Mo AeHCTBUSM XOTs Obl 0/1HA 3aa4a U3 Omiera, 1udo IOoJIHOE PelleHNe ABYX 3a1ad
13 OWIieTa M HETIOJTHBIN OTBET Ha TEOPETHIECKHE BONPOCH]; YSTKUI JJOTHYHBIA OTBET Ha TEOPETHUECKUE BOTIPOCHI B OMIIeTe U JTI00bIe
JIOTHYHBIE MOSICHEHUS 110 3a7]a4am, JIMOO MOJIHBIHA OTBET Ha OJIMH TEOPETUYECKUI BOIPOC U pEIlICHHE OJJHOM 3a1a4n (YacTUYHOE (HEe
MeHee 50% pereHns 3a1a41) WK MOJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 33a4yH), TM00 rmouTH nojiHoe (He menee 80% pemeHus st
K101 3a71aun) perieHue o0enx 3aaay;

«HE 3a4TeHO» - BBINIOJIHEHNE MeHee 50% 3amaHuil, yKa3aHHBIX B OMIeTe, 38 UCKIIIOUSHHEM CITy9aeB IIOUTH oHOTo (He MeHee 80%
pelIeHus Al KKI0H 3a1aun) perieHus o0eunx 3aad.

Ha sK3aMeHe CTyJIeHT MMOTydJaeT OLEHKY:

«OTJINYHO» — Pa3BEPHYTHIH OTBET C MPHUMEPAMH U TOSCHEHUSIMH Ha BCE TEOPETHYECKHE BOIIPOCHI OMIIETA, TIOJTHOCTHIO PEHICHBI 1
pacucaHbl O ISHCTBHAM BCe 3a1a4H, YKa3aHHBIE B OMIIETE;

«XOpOUIO» — Pa3BEPHYTHIH OTBET C MPUMEPAMH U MOSICHEHUSMHU Ha BCE TEOPETUYECKUE BOIPOCHI OMIIETa, MTOJIHOCTHIO PEIlIeHa U
pacmucana 1o JedCTBUSAM XOTs ObI 0JJHA 3aa4a U3 Omiiera, TM0O0 MOJHOE PeIleHne ABYX 3a1a4 13 OuiieTa 1 HeTOIHBINH OTBET Ha
TEOPETHYECKHE BOIIPOCHI;

«yIOBJIETBOPUTEIHHOY - YETKUH JIOTHYHBIA OTBET HA TEOPETHUYECKUE BOMPOCHI B OHIIETE U JIFOOBIE IOTHYHBIE MOSCHEHHS TIO 3a1a4aM,
00 MOJHBII OTBET HA OJJUH TEOPETUUECKHI BOTIPOC M PEUICHUE OHOM 3a1a4n (yacTuyHoe (He MeHee 50% pelieHuns 3a1a4n) Win
IOJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 337a4H), 1100 rmoutH nosinoe (He Mmenee 80% pereHus st Kax101 3a7a4n) perieHne ooenx
3amad;

«HEYIOBJICTBOPHUTEILHOY - BHIIONHEHHE MeHee 50% 3amanuii, yka3aHHBIX B OWiieTe, 3a HCKITIOYCHUEM CIIydaeB MOYTH MOJHOTO (He
MeHee 80% pereHus s KaKI0# 3ajauu) penieHus: ooenx 3aaay.

7. YHEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemas JiuTepaTypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTENN | 3arsnaBue | WznarensctBo, ronl Pecypc
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ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBoO, Ton| Pecypc
JI1.1 |CuByxun /1. B. O6uwmii kypc Gpuszuku: yueOHoe ocoOue Al By30B: B 5 Tomax ToM 3: |Mocksa : 9BC
JNEKTPUYECTBO Uznarenbckas
(http://znanium.com/catalog/document?id=303207) ¢upma "dusuko-
MaTeMaTH4YecKast
nmutepatypa" (OU
3MATIJINT), 2015
JI1.2 |Cagenses 1. B. MexaHuka: yueOHOE TIOCOOHE /ISl By30B Camnkr- [TetepOypr 9BC
(https://e.lanbook.com/book/153686) : Jlans, 2021
JI1.3 |CaBenseB U. B. DIEKTPUYECTBO U MAaTHETH3M Cankrt- [etepOypr 9BC
(https://e.lanbook.com/book/167870) : Jlansp, 2021
JI1.4 |Cagsenses . B. MornekynspHas GU3UKa U TEPMOIMHAMHKA Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/167871) : Jlansp, 2021
JI1.5 |CasenseB U. B. Bonnsl. Ontrka Cankr- [TetepOypr 9BC
(https://e.lanbook.com/book/167872) : Jlann, 2021
JI1.6 |CaenseB U. B. KBanToBas onTuka. ATomMHas ¢pusrka. Ou3nka TBEpAOTo Tea. Cankr- [TetepOypr 9BC
®duznka aTOMHOIO sJipa ¥ 3JIEMEHTAPHBIX YaCTHI] : Jlann, 2021
(https://e.lanbook.com/book/167873)
7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBO, TOm| Pecypce
JI2.1 |bonnapes b. B., Kypc o6mieii ¢pusuku B 3 ku. Knura 3: repmoanHaMuka, Mockaa : IOpaiir, 3BC
Kanamnauxos H. I1., cTathucTHdeckas Gu3nKa, CTpoeHHe BellecTBa: YIeOHUK JUIs 2019
Crmpun I'. T. 0akanaBpoB
(https://urait.ru/bcode/425491)
JI2.2 |bonpapes b. B., Kypc o6uieii ¢puzuku B 3 ka. Knura 1: mexanuka: y4eOHHUK JU1st Mockaa : IOpaiir, 3BC
Kanamnukos H. 1.,  [0akanaBpoB 2019
Crmpun I'. T. (https://urait.ru/bcode/425487)
JI2.3 |bonmapes b. B., Kypc o6muieit ¢pusuku B 3 ki Knura 2: sanekrpoMarueTusm, ontuka, |Mocksa : IOpaiir, 9BC
Kanamnukos H. I1.,  |kBanTOBas ¢u3uka: yueOHUK i GakaaaBpoB 2019
Crupun I'. T'. (https://urait.ru/bcode/425490)
JI2.4 |lmonbckwmii D. B. BBenenue B aTOMHYIO (QU3UKY Cankrt- [letepOypr 9BC
(https://e.lanbook.com/book/167794) : Jlann, 2021
JI2.5 |Akcenosa E. H. O6mas ¢usuka. KoneGanus 1 BosHBI (TJ1aBbI Kypca) Cankr- [letepOypr OBC
(https://e.lanbook.com/book/169073) : Jlansp, 2021
JI2.6 |Axcenosa E. H. O6mas ¢uzuka. MexaHuka (IIaBbl Kypca) Cankrt- [lerepbypr | OBC
(https://e.lanbook.com/book/169074) : Jlansp, 2021
JI2.7 |Akcenona E. H. O6mas ¢usuka. OnTrka (raaBsl Kypca) Cankrt- [letepOypr 9BC
(https://e.lanbook.com/book/169075) : Jlann, 2021
JI2.8 |Akcenosa E. H. O6mas ¢pusuka. TepmoanHaMuka n MoJiekysipHast pusuka (rmaBel  |CaskT- [letepOypr 9BC
Kypca) : Jlans, 2021
(https://e.lanbook.com/book/169076)
JI2.9 |Akcenosa E. H. O6mas ¢pu3uka. DIEKTPUIECTBO U MarHeTU3M (TJIaBbl Kypca) Cankrt- [letepOypr 9BC
(https://e.lanbook.com/book/169077) : Jlans, 2021
7.1.3. MeTtoauueckne pa3paboTku
ABTODBI, COCTABHTEIH 3arnaBue UspatenbctBo, Ton| Pecype

JI3.1

Martsees A. H.

Mexanuka u TEOpHA OTHOCHUTECIIbHOCTHU: y‘I66HOC rmocooue AJId BY30B

Cankr-IlerepOypr
[n np.]: JIans, 2009
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ABTOPBI, COCTaBUTENHN 3arnaBue WsnparensctBo, ron| Pecypc
JI3.2 |Bbecconos A. A. MexaHuKa: KOHCIIEKT JICKIUH YensOUHCK : OBC
(http://library.csu.ru/rbooks2/view2? code=local/007753/bessonovaa) |3naTeascTBo
YenssOUHCKOTO
rOCY/IapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.3 |BecconoB A. A. JlaGopaTopHBIi TPaKTUKYM 110 MOJIEKYJISIPHON (GHU3NKE YenstOMHCK : 3BC
(http://library.csu.ru/rbooks2/view2? code=local/007707/bessonovaa) | 3naTenscTBo
YenstOuHCcKOTrO
TOCYapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.4 |BbecconoB A. A. BBenenue B 1a00paTopHbIi IPaKTUKYM 1O Gu3uKe: ydyeOHoe nmocobue|YenaOnHek : 3BC
(http://library.csu.ru/rbooks2/view2? Yensi6. roc. yH-T,
code=local/200401n0063/bessonovaa) 2003
JI3.5 |Tpodumon B. T'. OusnpaktukyM: OnTrka: YueOHoe nocodue Yensabunck : b. u.,
1991
JI3.6 |MatBeeB A. H. DIEKTPHUUECTBO M MarHeTU3M: y4eOHOe mocoOue JIIsi By30B Mocksa : Beicmas
mkosa, 1983
JI3.7 |MatBeeB A. H. MornekynspHas ¢pusuka: yaeOHoe mocodue Ui CTYJACHTOB By30B Mocksa : OHEKC ,
2006
JI3.8 |I'puropses 10. M., ®dus3uka aTOMa ¥ aTOMHBIX SIBJICHUH: yueOHOE mocooue Mockaa : 3BC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) duzmariur, 2015
JI3.9 |JTanncGepr I'. C. Onruka: yyeOHOe mocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) duszmatiut, 2017
JI3.10 | Xaitxun C. D. Odu3uveckre 0CHOBBI MEXaHUKH Camnkr- [TetepOypr 9BC
(https://e.lanbook.com/book/167705) : Jlans, 2021
7.2. Ilepeyens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"
D1 |Jlanb [DnexTpoHHbIi pecypc] : anekTporHo-0nOmMoreunas cuctema (OBC) / uzgarensctBo Jlaus http://e.lanbook.com/
32 [HOpaiiT [DnekTpoHHBI pecypc] : anekTpoHHO-0ubmoreunas cucrema (OBC) / m3natensctBo FOpaiit. https://biblio- online.ru
93 |VuuBepcuTerckas OMOIHOTEKA OHIAWH [DICKTPOHHBIN pecypc] : anekTpoHH0-0ubmoTeynas cucrema (O5C) / 000
Jupexrmenua [Madummnr. http://biblioclub.ru/
94  |Znanium.com [DneKTpoHHBIN pecypc] : AneKTpoHHO-O0ubaroTeunas cucrema (3bC) / HayuHo-u3naTenbCckuii EHTp
NHOPA-M. http://znanium.com
35 [VuebHo-meroanueckuii caiit «IIpenonaBarensm u cryaeHTam» http://teachmen.csu.ru
D6 |HaydHble 1 HAyYHO-TIOMYJIAPHBIC JIEKIUH http://elementy.ru
37 |Hayunas snexrponHas 6ubimoreka Poccuiickoii Akanemun Hayxk http://www.elibrary.ru

7.3 Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHA

7.3.1 [IporpammHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodeccuonajibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIN KaTanor HayuyHo 6ubnuorekn Yenl'Y [DnexTponHsIl pecypc] : 6a3a nanubix / Yenso. roc. yH-T. — YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiisr
American Physical Society : caitr. — URL: http://journals.aps.org/about — 53. anriu. — Pesxxum 1ocTyma: TOJIBKO U3 CETH YHUBEPCUTETA. —
TexcT : 2eKTPOHHBIN.
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3. Web of Science : mynpTHaHCHIMIUIMHAPHAS pedepaTuBHas 0a3a qaHHbIX / komnaHus Thomson Reuters. — Pexxum pocryna: st
3apeructpup. nonb3opareneil Uenl'Y. — TeKCT : 31M€KTPOHHBIN.

4. Scopus : pedeparuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 53. anri. — Pexxum goctyna: ajis
3apeructpup. nonb3opareneit Yenl'V. — TeKCT : 3MEKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri. — Pexum goctymna: 1iist 3apeructpup. nosnb3osareneid Yenl'Y. —
TekcT : 37eKTPOHHBIH.

6. KOHCIEKTHI JIEKIMI C IEMOHCTPALUSMH U BUPTYaJIbHBIME J1a00paTOPHBIMHU SKCIIEpUMEHTaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIMIIJINHBI (MOAY JIS)

JInist peanu3aiyy JUCUHUILTAHBI UCTIONb3YIOTCS YIeOHBIE ayJUTOPHH IS IPOBEICHUS 3aHITHIT JICKIIHOHHOTO THUIIA, MPAKTHISCKUX
3aHSATHH, TPYIIIOBBIX U HHIMBHIYaJbHBIX KOHCY/IBTAIMi, TEKYIIEro KOHTPOJIS X IPOMEIKYTOYHON aTTECTALMH, A TAKKE MOMEIICHHS
JUTSL CAMOCTOSITENTbHOM pabOoThl. YUeOHbIe ayIUTOPUN YKOMILICEKTOBAaHbBI CHICIUATH3UPOBAHHON MEOETBI0 U TEXHUIECKUMU
cpeacTBaMu 00yueHHS - MyJIbTHMEIMHHBIM 000pyI0OBaHUEM (9KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlns npoBeieHns 3aHATUH JIEKIMOHHOTO TUIIA IPeJIaraloTcst Habopbl JeMOHCTPALIMOHHOTO 000PYIOBaHUS U y4eOHO- HAarJISIHBIX
nocoOuit (MyabTUMEANIHHEIE Ipe3eHTanrH). JlabopaTopHbIe 3aHATHS IIPOBOSTCS B yIEOHBIX JIAOOPATOPHSIX JJIEKTPHUECTBA H OTITHKH,
OCHAIIIEHHBIX HEOOXOJMMBIM 000pYyIOBaHHEM, IIEPEYCHb KOTOPOTO NPUBE/IEH B MACIOpTax JIAbopaTopuii.

Vcnonb3yercs 3neKTPOHHBIN YNTANBHBIH 321 Hay4HOo#l OnbanoTexu Yenl'Y (ayauropus 206) st caMoCTOATENEHON pabOThI
CTY/IeHTa, OCHAIIEHHBIH IIepCOHANBHBIMU KOMITBIOTEpaMH, MYJIbTHMEIUIHHON anmapatypoii. B aynuropun obecrnedeH T0CTyII K
Pa3IMYHON CIIPAaBOYHOM JUTEpAType, SHIUKIIONEIUIM, OMOINOrpadUuecKUM U MOJIHOTEKCTOBBIM 0a3aM JIaHHBIX, HH()OPMALIMOHHBIM
pecypcam «HTEpHETY.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MO JIST)

OcBoeHue coepKaHust y9eOHOH ANCIUILTHHBI «DHU3MKa» OCYIIECTBISETCS Ha JEKIUX, MPaKTHUECKUX 3aHATHAX U B poliecce
CaMOCTOSATEIbHON YueOHOIl eATeIbHOCTH CTYICHTOB.

JlekMOHHEIE 3aHATHS 00ECTIEUNBAIOT TEOPETUUECKOE U3yUeHHE TUCIUILTHHEL. OCHOBHBIMHE METOIAMHU O0yJIEHHS SBIISIOTCS
nH(pOPMALOHHO-00BACHUTEIBHBII U TpoO1eMHbIH. Ha neKuusax uinaraeTcs OCHOBHOE COAEPKAaHUE TEM NIPOrPaMMBbl, IPOBOJIUTCS
aHaJIM3 OCHOBHBIX MTOHATHH U pacCMaTpUBAIOTCS TIPUMEPBHI.

JleKMOHHBINH MaTepuall SIBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOGHUS yueOHOM auciuIuiunel. Ero o0s3arensHo
HE0O0XOIMMO JIOTIOJIHUTH MaTepHUaioM OCHOBHOI! 1 IOTIOJIHUTEIBHOM JTUTEPATypPHI 110 TEME.

Ocoboe BHUMaHUE B TEUEHHE CEMECTPA ClIeyeT 0OpaTUTh Ha BHIIOJIHEHUE PAdOT J1a00paTOPHOTO MPaKTUKyMa: HEIOMYCTUMBL
MPOITYCKH JTa00PaTOPHBIX paboT 03 YBaXKUTEIHHOW IPHYHHBL.

ITpu BO3HUKHOBEHHH BOIIPOCOB 110 TeMaM, BhIHOCUMBIM Ha CPC, crnenyeT o0paTUThes 32 KOHCYJIbTAIMEH K IPEnoaBaTelto,
BCAYLICMY JICKIHIUOHHBIC 3aHATUS. le/l BO3HUKHOBCHHHU 3any£[HeHHﬁ B [IOHMMAaHWU MaTEMAaTUYCCKOro alrapara (1)1/131/11(1/1 cJienyer
00paTHTBCS K COOTBETCTBYIOIINM yIeOHUKAM 110 KYPCY BBICIIEH MaTeMaTHKH.

Ba)kHBIM MOMEHTOM IIPU U3YUCHUH JTIO00H TUCLUIIINHBI IBISETCS OPraHUu3alus CaMOCTOATeNbHOM paboTel. [Ipu ocBoeHUN
Marepuaia He ClieyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMIHAHHMIO IPUBEICHHBIX ONpeaeneHIl, HOPMYIHPOBOK U MOJOKEHHUH,
ecnu TpeboBaHMs K Bam mpsMo He yka3pIBaloT Ha 3T0. BriosiHe 3 hexTHBHOI MOXKET 0Ka3aThCsl MOMBITKA MOHSATh CYTh SIBICHUS,
BbIpab0TaTh CBOE OTHOILICHHE K HEMY, OITUPAsCh HA MaTepuall, COAEpKalllUiics B peKOMEH/I0BaHHOM tuTepatype. Takxke
PEKOMEHIyeTCs PABHOMEPHO PACHIPEEIATh Harpy3Ky CaMOCTOSTEIFHOTO 00YUeHHUS B TEUCHUE CEMECTPA.

B cryvae mpuMeHeHus py 00YYeHUH AUCIATUTMHEL DJIEKTPOHHOTO O0YUYEeHUs, IUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOT U
oOuieHue 00yJaromuXxcs ¥ MperojaBaTeis OCYIECTBIISCTCS B PEXKUME PeabHOrO BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThI,
BUICO-KOH(pEPEHIINH | JP.) UK OTJIOKEHHOTO BpeMeHH (crcTemMa JucTaHinoHHoro o0ydenus Moodle, MS Office365, dopymsr,
JICKTPOHHAS [10YTA U JP.).

[Ipu oGy4eHun IuLl C OTPaHNIEHHBIMI BO3MOYKHOCTSIMU 370POBBS AIIEKTPOHHOE 00yueHHE, TUCTaHIIMOHHbIE 00pa30BaTeIbHbIC
TEXHOJIOI'MHU NPEAYCMATPUBAIOT BO3MOKHOCTDb IpUEMa-TICpeaaun I/IH(i)OpMaL[I/II/I B JOCTYIHBIX IJISI HUX Q)opMax.

Peanu3zanust JUCHUIIMHBI ¢ IPUMEHEHUEM IIEKTPOHHOTO 00y4YeHus, JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHi (nanee — D0,
J1OT) ocymectBiseTcs Ha ocHOBaHUH «[10I0KEeHUS 0 peanu3anuy OCHOBHBIX U JIOTOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
MIPUMEHEHUEM HIIEKTPOHHOTO 00yUYeHHs M JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTH B (heaeparbHOM rocy1apCTBEHHOM
O10/DKETHOM 00pa30BaTEILHOM YUPEKICHUH BHICIIET0 00pa3oBaHus «HeIsIOMHCKHUM ToCyJapCTBEHHBIN YHUBEPCUTETY, «I10os0KeHuUs
0 MOPSIKE 3a4eTa 00YJarOUIMMUCS 10 OCHOBHBIM MPO(eCCHOHANBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIIETO 00pa30BaHUs B
®I'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OPTraHU3AIMX, OCYIIECTBISIOMINX 00pa30BaTeIbHYIO IEATEIbHOCTD, Y4eOHBIX
MIPEMETOB, KypCOB, TUCIUIUINH (MOIYJIeH), MPAaKTHK, JOIIOJHUTEIBHBIX 00pa30BaTEIbHbBIX MPOTrPaMM» ITOCPEICTBOM 3JIEKTPOHHOM
nHpopmMamoHHo-o0pa3oBarenbHol cpenbl PTBOY BO «Yenl'Yy». B uckimounrenbHbIx ciaydasx (popc-Maxop | T.I1.) pH
peanu3anuy 00pa3zoBaTesbHON AeATenbHOCTH ¢ npuMeHeHrneM D0, JIOT MoryT npuMeHsITh KOMIIOHEHTHI, HE BXOJSIINE B IEPEYCHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEIILHON CPEIIBI.
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10. CHEIIMAJIBHBIE YCJIOBHS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 310POBbA

OcBoeHHe TUCIUIUIMHBI HHBATUAAMH H JIULAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI OCYLIECTBIISIETCS C HCIIOJIB30BaHHEM
CHEIHATBHBIX TEXHUIECKHX CPEJCTB M IOJI0 HHPOPMAIMOHHBIX TEXHOJIOTHH, TPEA0CTABIAEMBIX PeCypCHBIM yIEOHO-METOANIECCKIM
LEHTPOM 110 00yJIEeHHIO HHBAIUIOB U JIHI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V 1o 3ampocy o0ydJarommerocs.

1. MoOubHbIE CrieNMaTbHbIC TEXHUISCKUE CPEICTBA JUIS JIHII C HApYIICHUSMH 3PSHHS: TOPTATUBHBIA KOMITBIOTEP C BBOJIOM/BBIBOJIOM
upudToM bpaiins ¢ cunrezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ TiporpaMMHO#t SKkpaHHOro goctyna NVDA; 3j1eKkTpoHHbIe
YBEIMYHUTENH s yAICHHOTO MTPOCMOTPA; BUICOYBEINYUTENN IOPTATUBHBIC; TU(IIOIICED; HTUPPOBBIC TUKTO(POHEL.

2. MoOunbHBIE CIIeNMANBHBIE TEXHHYECKUE CPENCTBA IS JIMI C HApPYLICHUSIMU CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOCHHOU COBMeCTUMOCThIO ¢ FM-ycrpoiictBamu; paanokiaccsl «CoHeT-PCM» ¢ mepenaTdimkoM, 3ayIlIHBIM HHIYKTOPOM H
MHAYKIIMOHHOM TeTiei; cucreMa WHPOpMAIMOHHAS JUIS Clla0ociblmanux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyEMbIE CITyXOBBIC alnapaThl HHIUBUAYaIbHOTO ITOJIH30BAHMUSI.

3. AccuctuBHbIe MH(GOPMALMOHHBIE TEXHOJIOTHMHU: MPOTPaMMHOE OO0ECleUYeHHEe SKPAHHOTO JOCTynma ¢ cuHTe3oM peun NVDA;
MPOTPaMMBbI 3KPAHHOTO YBEIUYEHHS; TIPOrPaMMbI PEYEBOTO CHHTE3a ISl KOMITBIOTEPOB H HOYTOYKOB; TPOTPAMMBbI PEUEBOTO CHHTE3a
JUTSt MOOHJTBHBIX YCTPONCTB; KpaHHas KIAaBUATYypa; SKpaHHAs JIyma.

IMpu HEOOXOAMMOCTH ISl OOYYAIOUIMXCSA C HApYIICHUSIMHU 3peHHs Ha paboduMx MecTaxX Mjis MPOBEJACHUS MPaKTHYCCKUX WU
1a00paTOPHBIX 3aHATHI YCTaHABIUBACTCS CICIHATBLHOE MpOrpaMMHOE obecriedeHue (mporpaMma peueBoit Hauraimu NVDA,
peueBble CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B ydeOHple aymuropum o0ecrieunBaeTCsl OECHPENATCTBEHHBIH MOCTYN Uil OOy4alomuXcss HWHBAJIHIOB M OOYYAIOIIUXCS C
OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 37I0pOBbsi. B Kaxao# aymuTopud, rae oOy4aloTCs HHBAIWABI M JIMIA C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBBS, IPEIYCMAaTPHBAETCSI COOTBETCTBYIOIIEE KOJMIECTBO MECT Ul 00yUaIOMUXCsl C yIeTOM HapyIIeHHH HX
3JI0POBbS.

Jns ocBOeHWS OUCHUIUIMHBI MHBAJIMIAM W JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBS HPENOCTAaBIAETCS JOCTYN K
MeYaTHHIM UCTOYHHUKAM, HMEIOIINMCS B HaydHO# 6ubmanorexe Yenl'V, ¢ MOMOIIBIO CIIEIAANBHBIX TEXHUYECKUX CPEACTB; HOCTYI K
SJIEKTPOHHBIM WCTOYHUKAM, IMPEACTaBICHHBIM B (popMe IJIEeKTPOHHOTO JOoKyMeHTa B (oHae HaydHOi Oubimorexm Yenl'Y wimum
ANIEKTPOHHO-OUOIMOTEYHBIX CHUCTEMaX, C MOMOIIBIO CHEHHATIbHBIX TEXHUYECKHUX M MPOTPAMMHBIX CPEACTB (pabouee MecTo Uit
HE3psSYero TMOJb30BaTels C MPOrPAMMHBIM OOCCIICUCHHEM 3KPaHHOTO JOoCTyma ¢ cuHTe3oM peud NVDA, pabGouee Mmecto ¢
KOMITBIOTEPHBIM POJLIEPOM U Ki1aBUaTypoil Clevy ¢ G0NbIIMMU KHOIIKAMU U € pa3esIolell KIaBUIIN HaKJIaIKOMN).
Y4eOHO-MeTOIMUeCKHe MaTepHabl ISl 00yJYalOMIUXCsl U3 YHCIIA HHBATUIOB U JIMI C OTPaHHYCHHBIMUA BO3MOXHOCTSIMH 3I0POBbBS
MIPEIOCTABILIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSM UX 3/I0POBBS U BOCTIPUATHS HHMOPMAIIUH:

JInist T ¢ HapYIICHUSIMU 3PEHHUS:

- B TICYaTHOM (hopMe YBEITHUCHHBIM MIPHUPTOM,

- B (popMe 3IIEKTPOHHOTO JIOKYMEHTa,

- B hopme ayauodaiina,

- B meyaTHOM opme mpudrom Bpaiins.

Jnist Tan ¢ HapyIIeHUsIMH CITyXa:

- B IeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTA.

Jlnis nu1 ¢ HapyHIeHUsIMH OIIOPHO-ABUTaTENbHOIO amapara:

- B IIeyaTHO# (opme,

- B (popMe 3IIEKTPOHHOTO JOKYMEHTa,

- B opme ayauodaiina.

JlaHHBIH epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI'€HTA 00YUYarouxcs.

J111s1 THBAJIMIOB U JIMII C OTPAHUYEHHBIMHI BO3MOYKHOCTSIMH 3/10POBbSI 0CBOCHHE TUCHUITHHBI MOKET OBITh YACTHYHO HJIH TIOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBatenbHbIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH IHCHMIUIMHBI MHBATMIAMA U JIMIAMH C OTPaHHYCHHBIMUA BO3MOXKHOCTSIMH 3JOPOBbBS UCIIONIB3YETCs MHIMBHAAYaIbHAS
pabora. Ilox wHIUBHIYyadbHO# paboToil moapazymeBaercs aBe (OPMBI B3aMMOJCHCTBUS C MpPENoJaBaTeNeM: HHIMBHYyalbHas
yueOHas pabora (KOHCYIBTAlMN), T.€. JOTIOJHUTENBFHOE Pa3bsCHEHNE Y4eOHOTO MaTepraia U YriayOJeHHOe U3ydeHHe MaTepuala ¢
TEMU O6y‘IaIOH_lI/IMI/IC$I, KOTOpbIE B O3TOM 3aMHTCPCCOBaHbI, W HWHAUBHUAYaJIbHAasE BOCHHUTATCIIbHAA pa60Ta. I/IH[{I/IBI/I[[yaIIbeIC
KOHCYJIbTAllM¥ HallPaBJICHbI HA HHIMBUAYaJIH3ALII0 OOYUSHHUS U YCTAHOBJIEHHUIO BOCIIUTATEIHLHOTO KOHTAKTa MEXKIY MPETogaBaTesieM
u 06y‘{3.}0U_II/IMCH HUHBAJINAOM HUIIN O6y‘IaIOU_U/IMCﬂ C OTpaHUYCHHBIMH BO3MOKHOCTSAMHU 3J0POBbA.

[pu npoBeieHNU TPOLETYPHI OLICHIUBAHKS PE3YJIbTATOB 00yUYEeHHS HHBAJIUIOB U JIUI C OTPAHIYESHHBIMH BO3MOKHOCTSIMH 3IOPOBBSI
10 JUCHUIIIMHE O6CCHeqHBaCTCH BBITNIOJIHEHUEC CIICAYIOIIUX HOMOJHUTECIBbHBIX TpC6OBaHHﬁ B 3aBUCUMOCTHU OT WHAWBUAYAJIBHBIX
0COOEHHOCTEH, 00yJaroNTUXCs:

a) MHCTPYKIMS TI0 MOPSAAKY NMPOBEACHUS MPOILEIYPhl OLICHUBAHUS MPENOCTABISAETCS B JAOCTYNHOW (opme (YCTHO, B MHChMEHHOM
(bopme, B mucbMeHHON opme mpudTOoM Bpaiiiis, yCTHO ¢ HCIONBE30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

6) nmoctymHas ¢opMa NPEIOCTaBICHUS 3aJaHUH OICHOYHBIX CPEACTB (B He4yaTHOH (opMe, B me4aTHOW (GopMme yBEIHUCHHBIM
mpudToM, B medaTHor Gopme mpupTom bpaitiis, B popMme 3EeKTPOHHOTO TOKYMEHTa, 3aJaHUs 3a4UTHIBAIOTCSI aCCUCTEHTOM,
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3a/IaHUsI IPEOCTABIIIOTCS C HCIIOIB30BAHUEM CYPIONIEPEBO/IA);

B) JocTymHas (opMa MPEJOCTaBICHUsI OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEPE, MHUCHMEHHO
upudToM Bpaiins, ¢ ucmoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

ITpu npoBeieHUH TPOLETYPhl OLCHUBAHUS PE3YJIbTATOB 00YYCHUs HHBAIU/IOB U JIUAI C OrPAHHYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
[peIyCMaTPUBACTCS HCIIOIb30BAHIE TEXHUYECKHX CPEACTB, HEOOXOAUMBIX MM B CBSI3H C UX HHIWBHIYaJIbHBIMH OCOOCHHOCTAMU. DTH
cpenctBa Moryr ObiTe mnpegocraieHsl YenlY Wi MOTYT HCIOJB30BaThCsl COOCTBEHHBIC TEXHHYECKHE cpenctBa. Ilpu
HEOOXOMUMOCTH MHBAIUIAM H JIUIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3[I0POBbBS MPEIOCTABIISICTCS AOTOTHUTEIBHOE BPeMSs st
MOATOTOBKH OTBETA HA 3a[JaHHs, IPOLIEAypa OLCHUBAHHUS PE3yIHTATOB 00YUIEHHUS 110 JHCLIHIUIHHE MOXKET IPOBOJUTHCS B HECKOJIBKO
9TAIMoB.

IIpoBeneHne MpoLeaypbl OLCHUBAHHS PE3yJIbTATOB OOYYCHHs WHBAIHIOB W JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBBSI
JIOMYCKAETCSI C UCTIOJIb30BAHNUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
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