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04c19e d8bfb9ﬁng%??gggﬁ%@%ggﬁBég[a‘HHTquCKaﬂ xuMus 1 xumudeckas skeneptuza GI'b0Y BO «Hen'Y» ctp. 1

PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™
dusuka

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

04.03.01 Xumusa

HamnpasnenHocTs (mpoguiib)

AHanutuyeckas XUMHUs U XUMHUYCSCKAs OKCIICPTH3a

[IpucBauBaemas kBanudukanus (CTENEHb)

bakanasp

®opma 00yueHus

O4Hasin

I'on(s1) Habopa 2025

*Paboyas nporpamMmma I1uCOUIlINHbL (MO,Z[y.TISI) aZalTupoBaHa AJisd UHKJIFO3UBHOT'O o6yquI/151 HHBAJIUJI0B U
JIiI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBbA

Yemsaounack 2025 r.
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\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrsennslii yausepeuret» (PI'bOY BO «Henl'Vy)

Pa6ouas nporpamma aucuuminasl "dusnka" Mo HanpaBieHUIO NOAroToBKH (cnenuanbHoctd) 04.03.01 "Xumus"

cTp. 2
HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYeCKas XUuMHA 1 xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM JUCHUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofiepKaHue AUCIUTUIMHBI (MOJTYJIS)

6. @OH/1 OLIEHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeToau4yeckoe U nHGopMamoHHoe o0ecrieueHue JUCIUTUTAHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTIeueHrnEe JUCIUIUIMHBI (MOTYJIS)

9. MeTtoauueckue yKkazaHust sl 00y4aronuxcsi 10 OCBOCHUIO TUCIUIUIMHBI (MOTYJIS)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pa6ouas nporpamma aucuuminasl "dusnka" Mo HanpaBieHUIO NOAroToBKH (cnenuanbHoctd) 04.03.01 "Xumus"

cTp. 3
HanpaBleHHOCTH (Mpouiro) AHaIUTHYECKas XUuMHA U xumudeckas skcneptuza @I'bOY BO «HUenl'Vy» P

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbro 0OCBOCHHS TUCIHUILTHHBL «DU3HKay SBIsIeTCS (OPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHrne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYH/IaMEHTAIBHBIX 3aKOHAX (HU3UKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (1)I/I3I/IK€; HU3YyUCHUC HpHJ’IO)KeHPIfI (l)I/IBI/IIIeCKI/IX 3aKOHOB B HpO(I)eCCI/IOHaJ'ILHLIX 3ajjadax.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OIIK-4-1. meer MpEeACTaBJICHNUEC O B3aUMOCBA3HU pa3aCsIOB XUMHHU C TCOPETHUICCKUMU OCHOBAMU (1)I/I3I/II(I/I U MaTCMAaTUuKH;

OI1K-4-2. YMeeT UCToIb30BaTh 3HAHUS TEOPETHYECKUX OCHOB (DPM3UKH U MaTEMATUKH JIJIsl ITTAHUPOBAHUS XUMHYECKOTO
9KCTIEPUMEHTa, 00paOOTKH M HHTEPIPETUPOBAHHUS TTOTYICHHEIX PE3YJIbTaTOB;

OI1K-4-3. MIMeeT npakTUYECKUI ONBIT pelieHns] PU3NYECKUX U MaTeMaTHYeCKUX 3aJ1ay PUMEHUTEIBHO K Pa3JIMYHBIM 00JIaCTSIM
npodeccnoHaIbHON IeSITENFHOCTH.

2. MECTO JUCHHUII/IMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.03

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

He npexycmotpeno

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJISI KOTOPBIX OCBOCHHE JAHHOM TUCHHMILIHHBI (MO)IyJ'ISl) HeOﬁXOIII/lMO KaK npeamecTtByruiee:

duznueckas XUMus

duznueckue MCTO/JIbI UCCJICAOBAHWA B XUMUHU

Crtpoenne BemiecTna

CHCKTpaJ'ILHLIe MCTO/JIbI aHAJIMN3a

3. KOMIETEHLUY OB YYAIOIETOCSl, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LI TAHBI
(MOJYJIS)

OIIK-4: Cnoco0eH NJaHUPOBATH PAa0OTHI XMMHYeCKOii HANTPABJIEHHOCTH, 00pPadaThIBATh U HHTEPNPETHPOBATH MOJIyYeHHbIE
Pe3yJabTaThl ¢ HCMOJIb30BAHHEM TE€OPETHYECKHUX 3HAHMI M MPAKTUYECKUX HABBIKOB PellIeHHsI MATEMATHYECKUX U (PU3HYECKUX
3aga4

3HaTh:

Jns noctrxenus unaukaropa OITK-4.1: ocoGeHHOCTH OpraHM3aIMy €CTECTBEHHOHAYYHBIX UCCIeJOBAaHUI; METOIBI U CIIOCOOBI
TOJTy9eHHS ¥ OCBOCHHUS MaTepHala 1o GH3HKe; 0 (PU3NIECKUX MpoIieccax, MPOUCXOIAMNX B OKPYXKAIOIIEM MHPE U, B YACTHOCTH, O
(GU3MUECKUX MPOIECCAX, COMPOBOXKIAIONINX MPOPECCHOHANBHYIO IeATEIbHOCTh; OCHOBHBIE MpaBmiia 0)OPMIIEHUS MaTepUaoB U
Pe3ysIbTaTOB JIAOOPATOPHBIX UCCIENOBAHUI; IpaBuia 0OpMIEHHs TaOIUII, CXEM, PUCYHKOB U UepTexel B HAyUHbIX OTUETaX;
TpaBMIIa U CIIOCOOBI BRIYHCIICHNS HOTPEITHOCTE MOTyIeHHBIX JaHHBIX

YMeTh:

Jlns noctrxenus unaukaropa OITK-4.2: a¢gdexTuBHO OpraHn30BaTh paboTy M0 U3YYEHUIO ONPEICICHUN U 3aKOHOB €CTECTBEHHBIX
HayK; IT0JTb30BaThCA TEOPETHUESCKIMH 3HAHUS H IIPaKTHIECKIMH HaBBIKAMH, TTOJyICHHBIMHU B pPaMKaX H3YUCHHUS Kypca o0melt (hH3UKH;
IIPOTHO3UPOBATh OCIEACTBHS (PU3MIECKUX MPOLECCOB MPOUCXOIAIINX B IPO(ECCHOHATIBHON EATeIbHOCTH; aHATTU3UPOBATh
HOJTyYEHHBIE SKCIIEPUMEHTAIbHBIE JAHHBIE; PAMOTHO, IOCJIEN0BATEIBHO U JIOTUYHO OOPMUTD PE3YNbTATh paOOTHI

Buaanern:

Jnsa nocrmxenus nnaukaropa OITK-4.3: HaBbIKaMK CaMOCTOSATENbHOI paboThl ¢ yueOHOM U HaydyHOH TUTepaTypoii; 6a30BBIMHU
TEOPETHYCCKUMU 3HAHUSMH U HABBIKAMH JIAOOPATOPHBIX UCCIICOBaHUH B 00JIaCTH (PU3UKH; TOHATUIHBIM anmnaparoM (GU3NKu;
HaBBIKOM I'PaMOTHOTO MPEJICTABIICHUS Pe3yIbTaTOB UCCIIEIOBAHNI U HABBIKOM O()OPMIIEHHS OTYETOB 110 1JaOOpaTOPHBIM paboTaM

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06y‘{3!0[1ll/ll7i0ﬂ JOJIZKEH

3.1|3nare:

© ®I'BOY BO «Henl'V»
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crp. 4

311

0COOEHHOCTH OpraHU3ally €CTECTBEHHOHAYYHBIX HCCIICI0BAHHIA; METO/bI U CIIOCOOBI MTOJYYEeHUSI U OCBOCHUS
Marepuana 1o Gpusrke; o GU3NIECKUX NPoIeccax, IPOUCXOIIIINX B OKPYKAIOIIEM MHUPE H, B YACTHOCTH, O (PH3HIECKUX
poreccax, CONpOBOXKIAIOMINX NPO(ecCHOHATBHYIO e TeIbHOCTD; OCHOBHBIE IIPaBUIia 0()OPMIICHHUS MaTepHAIOB U
Pe3yNbTaTOB JIaOOPATOPHBIX UCCICAOBAHUIA; TIpaBriIa 0(OPMIICHHS TaOJHII, CXeM, PUCYHKOB M YePTEKEH B HAYIHBIX
OTYETax; [IPaBUIa U CIOCOOBI BEIYMCIICHHUS IIOTPEIIHOCTEN ITOTy4EHHbIX JaHHBIX

3.2|YmeTh:

3.2.1

3¢ dHeKTHBHO OpraHn30BaTh paboTy 110 U3YYCHHUIO OIPE/ICICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; [TOJIb30BATHCS
TEOPETHYCCKUMHU 3HAHHS U MPAKTHISCKUMU HABBIKAMH, TOJYYCHHBIMHU B paMKax U3y4eHHs Kypca o0mel Gpusnk;
MPOTHO3UPOBATH NOCICACTBUS (DH3UIECKUX MPOLECCOB MIPOUCXOILINX B MPOHECCHOHATBHOM ASSITEIBHOCTH;
aHAJIM3UPOBATH MOJTYYCHHBIC YKCIIEPUMEHTABHBIC JAHHBIC; TPAMOTHO, MOCIIEI0BATEIBHO U JJOTUYHO 0YOPMHUTH
pe3yabTaThl pabOTHI

3.3

Baagern:

3.3.1

HaBBIKAMH CaMOCTOSATEIBHON pabOTHI ¢ y4eOHOW 1 HaYYHOI IHTepaTypoil; 6a30BEIMU TEOPETHISCKUMHU 3HAHHAMH U
HaBBIKaMU J1a00paTOPHBIX UCCIIEIOBAHUHN B 001aCTH (PU3HKHU; TOHATUIHHBIM anmnapaToM (pU3MKH; HABBIKOM TPAMOTHOTO
MIPE/ICTABICHHS Pe3yIbTaTOB UCCICAOBAHUHA M HABBIKOM O(OPMIICHHUS OTYETOB TI0 TaOOPaTOPHBIM paboTam

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

Obwasn TpyaoemMKocTb

93ET

B TOM YHCIJIC :
AyAUTOPHBIC 3aHATHUA :

JacoB Ha KOHTPOJIb

YacoB 110 y4eOHOMY IUIaHY :

caMOCTOsTeNIbHAs paboTa :

324

108
121,1
72

KOHTakTHas pabora: 130,9

Buapr KOHTPOJIsT B CEMECTpax:

9K3aMeHEI 2, 3
3a4eThI 3

orcuera. TpaekTopus, [UIMHA ITyTH, BEKTOp nepemerieHus. CKopocTb.
VYckopenue. KuHemaTtyka BpamaTeabHOTO IBIKeHU. [lepBrIii 3ak0oH
Hrrorona. Cuna. Mexanndeckue cucremsl. Macca. Ummysse. Bropoit 3akon
Hetorona. [Ipunnun  HesaBucumocTH aeiictBus cuil. Tperuii 3akoH HeloToHa.
3aKO0H COXpaHEHMs UMITYJIbca. 3aKOH JBIKEHHA LieHTpa Macc. Cuitbl B
MexaHuke. PaboTa, sHeprus, MoImHOCTh. KuHeTnueckas ¥ moTeHIualIbHas
SHEprus MEXaHW4YeCKOM cCuCTeMBbl. 3aKOH coxpaHeHus 3Hepruu. CoynapeHus.
ITorennuansnoe none cui. [lone cun tarorenus. Kocmuyeckne cCKOpocTH.
MowmenT nnepiuu. Kunernueckas sHeprus BpamieHus. MOMEHT CHIIBI.
OcCHOBHOE ypaBHEHME IMHAMUKH BPALIATEIbHOTO ABUKEHUS TBEPAOTO Tela.
MoMeHT uMITyJibca U 3aKOH ero coxpaHeHus. CorocTaBlieHHe OCHOBHBIX
BEJIMYMH ¥ COOTHOILEHUH /JIs TOCTYNATEIbHOTO U BPAIlaTeIbHOTO ABUKEHUS
tena. [Ipeobpazosanust [Nanunes. [loctynarel DitHmrelina. [TpeoGpazoBanus
Jlopenua. OCHOBHBIE COOTHOIIEHHS PENIITUBUCTCKON JUHAMUKU. /JIek/

HKP: 22,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pa3nen 1. ®uznyeckne oCHOBBI MexaHUKH. MoJiekyisipHasi puznka u
TepMOJIUHAMMKA
11 TIpenmer ¢pusuku. Mexanuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 2 18 [JI1.1 J11.2 JI1.3 J11.4

JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 JI3.3
JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
01 32 33 24 25 56
97
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cTp. 5

1.2 CratucTuueckuil U TepMOJAMHAMUYECKUN METO/Ibl HCCIIEI0BAHMUS. 2 18 |JI1.1J11.2J11.3 J11.4
Tepmoannamuueckas cuctema. Temmneparypa. Moaens uieanbHOTO Tasa, JI1.5J12.1 JI2.2 J12.3
OCHOBHBIE 3aKOHBI HJIEAJIbHOTO ra3a. Y paBHEHHE COCTOSHHS UACAIBHOIO Ta3a. J12.4J12.5 J12.6 J12.7
Ocnosroe ypaBHeane MKT nneansaoro raza. CpeaHsist KBaapaTHIHAS JI2.8 J12.9 J12.10
CKOPOCTb MOJIEKYJI HJI€aJIbHOT'O ra3a. 3akoH MakcBellla 0 pacipeleIeHun JI2.11J13.1J13.2J13.3
MOJIEKYJI U/IeaIbHOrO Ta3a Mo CKOpocTsM. CKOPOCTH XapaKTepHU3yIoLIe JI3.4 J13.5 JI3.6 JI3.7
COCTOSIHUE HealbHOTO Ta3a. bBapomerpuyeckas ¢popmyina. Pacnipenenenue JI3.8
Bonbumana. Cpenssis JuinHa cBOOOJHOro Ipobera MoeKyl. SIBnenue 013233 34 35 26
nepeHoca. TemnonpoBoanocts. JJuddysus. BHyrpenHee TpeHue (BA3KOCTD). 37
BHyTpeHHss 5Heprus TepMoIUHAMUYIECKOU cucteMbl. Hucno creneneit
cBoOOoBI. 3akoH bonpliMaHa 0 paBHOMEPHOM pacIpeelIeHUH YHEPTHUH 10
cTeneHsaM cBo6oabl. IlepBoe Hauano TepMoauHaMuky. PaboTa ra3a npu ero
pacmmpennu. TemmoeMKocTs. MomsipHast TEMIOEMKOCTh IIPU MTOCTOSHHOM
o0beMe. MoJIsgpHas TEIJI0eMKOCTh IIPY IOCTOSSHHOM JIaBJICHUH. Y paBHEHUE
Maiiepa. M3omporieccel. Anuabatrueckuii porecc. Pabota raza B
apuabatuueckoM npouecce. Ilonmurponudeckue npoueccsl. Kpyrosoii npouecc
(tmka). KITJ] kpyroBoro mportiecca. OOpaTHMBbIi U HEOOPATHUMBIH MPOIIECCHI.

Outponus. 3meneHue suTponu. CTaTHCTHYECKOE TOJIKOBAHUE SHTPOINU.
IIpoueccer Bozpactranus saTpOoA. BTOpoe Hawano TepMogrnHaMUKH. TpeThe
Hayajo TepMOJUHAMUKH. TeIIoBbIe IBUraTeNId U XOJIOAWIbHbEIEC MAIINHBL.
Teopema Kapno. Hukn Kapro. Ypasaene Ban-nep-Baannca. MzoTepmbt
peanbHbIX Ta30B. BHYyTpeHHss sHeprust peabHoro rasa. XXuakocTu u ux
onucanue. [loBepxHoctHOe HaTshKeHne. CMaunBanune. Kpucrammaeckue u
amopHble TBep/ble Tena. TUMbI KPUCTANIOB. TeII0eMKOCTb TBEP/IBIX TEIl.
N3menenne arperatHbix coctossanid. da3oBrie mepexonasl. Juarpamma
cocrosaHus. YpasHenue Kianelipona-Kiaysunyca. AHann3 auarpaMMbl
coctostaus. /JIex/

1.3 Pemenne 3anaq no kunemaruke. Penenne 3agad nmo fuHaMHUKe MaTepHaibHOM 2 10 [(JI1.1J11.2J11.3 J11.4
ToukH. Pemenne 3aqad Ha BEIYUCIIEHNE paOOThI, MOIIIHOCTH U YHEPTUH. JI1.5J12.1 J12.2 J12.3
Pemenue 3amga4 nmo Mexanuke Teepaoro tena /Ilp/ J12.4J12.5 J12.6 J12.7

J12.8 J12.9 J12.10
JI2.11J13.1 J13.2J13.3
JI3.4 J13.5 J13.6 J13.7

JI3.8
D132 33 54 35 26
97

14 Pemenne 3amad mo MoJIeKynsIpHO-KHHETHYECKON TEOPHUHN UI€aTHHBIX Ta30B. 2 8 JIT.1 JI1.2 JI1.3 JI1.4

Pemenne 3agaq no repmoaunamuxe /I1p/ JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7

J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI3.6 JI3.7

JI3.8
D132 33 34 35 26
37

15 Kunemaruka. /Ilunamuka MatepuanbHoil Touku. Pabora u sHeprus. MexaHnnka 2 44,4 |JI1.1J11.2J11.3 J11.4
TBEPAOro Tesa. DIEeMEHTHI CIIeHaTbHOW TEOPHUH OTHOCUTEIBHOCTH. JI1.5J12.1 J12.2 J12.3
MonekynsipHo-KHMHETHYECKas! TEOPHS UACATBHBIX ra30B. TepMoauHaMUKa. J12.4 J12.5 J12.6 JI2.7
PeanbHbIe Ta3bl, KUIKOCTU U TBepble Tena. /Cp/ J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI3.6 JI3.7
JI3.8
D132 33 34 35 26
97
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cTp. 6

1.6 WunuBuayanbHble KOHCYIbTAIUU, TEKYIUH KOHTpob /MTKP/ 2 9,6

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 J13.5 JI13.6 JI3.7
JI3.8

013233 24 25 56
97

Pazpen 2. DjeKTpU4eCcTBO U MArHETHU3M

2.1 Dnexrpuueckuii 3apsia. 3akoH Kynona. HanpskeHHOCTB 3JIEKTPOCTaTHUECKOTO 3 8
nonist. ITorok BekTopa E. IIpuHIMT Cyneprio3yy 31eKTPOCTaTUIECKUX TTOJIEH.
Teopema I'aycca. Lupkymsauus BekTopa HanpsokeHHOCTH. [loTeHnmansHas
sHeprus 3apszaa. [loTeHIHaI 3JeKTpoCTaTHIeCKOTo nost. PasHocTh
noteHIHanoB. CBs3b MEXKIy HANPSHKEHHOCTHIO U TIOTCHIIUAJIOM.
DKBUTIOTEHIMAIBHBIE TTOBEpXHOCTH. [IpuMepsl pacueTa HanOosee BaKHBIX
CUMMETPHUYHBIX 3JICKTPOCTATUYECKUX MOJIEH B BaKyyMe. DJIEKTPOCTATHUECKOE
ToJIe B JUAJIEKTpIUYeckoi cpene. Ilonspu3oBaHHOCT. JanekTpuaeckas
[IPOHULIAEMOCTH CPEbl DNEKTPUUECKOe CMEIIeHHE. Y CI0BHs Ha IPaHuLEe
pasnena IByX AudJIeKTpudeckux cpen. Cernetosnekrpuku. [IpoBogHuKH B
IEKTPOCTATHYECKOM I10JIe. DieKTpoeMKocTh. Konnencaropsl. CoenuHeHus
KOHJICHCATOPOB. DHEPTHsI CHCTEMBI HEMIOABIKHBIX TOUEUHBIX 3aps/I0B.
OHeprus 3apsHKEHHOTO YEeJMHEHHOTO IPOBOIHUKA. DHEPIUs 3apSHIKEHHOTO
KOHZIEHCAaTOpa. DHEePrHs dJIEKTPOCTaTHIECKOTo moirst. [locTostHHbII
ANEKTPUYECKUI TOK, CHJIa M TUIOTHOCTh TOKAa. CTOPOHHHUE CHIIBL.
DIeKTPOABIKYIIAsI Chjla U HanpspkeHue. 3akoH OMa. DIeKTpuieckoe
conporusiieHre. CONMPOTHBIICHUE COSTUHEHUS MPOBOIHUKOB: TeMriepaTypHas
3aBUCHMOCTB COTIPOTHBIEHHs. PaboTa 1 MOIIHOCTE TOKa. 3aKOH
Ixoyns—JIenua. 3akon OMa 111 HEOJTHOPOAHOTO y4acTka 1emnu. [IpaBuna
Kupxroda s pa3BeTBiIeHHbIX 1enei. /JIex/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 JI3.5 J13.6 JI3.7
JI3.8

013233 54 35 56
97

2.2 OcHOBHBIE 0OCOOCHHOCTH MarHuTHOTrO noJisi. Pamka ¢ Tokom. Hanpasnenue 3 8
MarHUTHOTO 1oJsl. BekTop MarHUTHON MHAYKIMH. MaKpo TOKH M MUKPOTOKH.
CBsI3b MEX/y BEKTOPaMH, XapaKTepU3yIOIUMHI MarHuTHoe mose. [logobue
BEKTOPHBIX XapaKTEPUCTHK IEKTPOCTATUIECKOTO ¥ MArHUTHOTO I0JIeH. 3aKOH
Buo—Casapa—Jlamiaca. MarauTHoe 1oJie pssMoro Toxka. MarauTHoe mosie B
LIEHTpe KPYroBOro TokKa (coneHonaa). 3akoH Amnepa. Bzanmopaeticteue
napauIeIbHBIX TOKOB. MarHuTHas noctosiHHasi. EAMHUIEI MarHUTHOM
WHIYKIUH HalPsHKEHHOCTH MarHUTHOTO TOJsl. MarHUTHOE 110Jie CBOOOIHO
nBrKymierocs 3apsaa. Cuna Jlopenna. /IBuxeHne 3apspkeHHBIX 4acTUIl B
MarHuTHOM tojie. Dpdext Xomna. Teopema o mupkysiuun Bekropa B.  TTorok
BEKTOpa MarHuTHOM nHAyKuy. Teopema ["aycca uis MarHuTHOTO TOJIA B
BakyyMme. Cucrema ypaBHeHH MakcBeia Jist 3JIeKTPOMAarHUTHOTO ITOJISI.
Buxpesoe snexrpuueckoe none. Tok cmemenus. [lonnas cucrema ypaBHeHUH
Makcsemna. OnbitTel @apages. 3akon Papanes. 3/1C unaykuuu B
HETIOABIKHBIX IIPOBOIHUKAX. BpalieHne paMky B MarHuTHOM IoJie. Buxpesbie
TokH (Toku Pyko). MHIyKTHBHOCTS KOHTYpa. CamomHAyKIMA. B3anmuas
nHaykust. TpancdopmaTopbl. DHEPrus MArHUTHOTO MOJIsl. MarHUTHBIE
MOMEHTHI 3JIEKTPOHOB ¥ aTOMOB. J{na- 1 mapamardeTuku. HaMaranaeHHOCTb.
MarnuTHOe ToJie B BeniecTBe. DeppoMarHeTUKH U UX cBoiicTra. /JIex/

JI1.1 J11.2 J11.3 JI1.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI13.6 JI3.7
JI3.8

013233 54 35 56
o7
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2.3 Pemenue 3anau no snexrpocraruke /I1p/ 3 4

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8

013233 24 25 56
97

2.4  |PemieHue 3a1a4 MO BBIYUCICHUIO XapaKTEPUCTHK MOCTOSHHOTO 3 4
anekTpudeckoro Toka /IIp/

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 JI3.5 J13.6 JI3.7
JI3.8

31 22 33 B4 25 26
97

2.5 |Pemienue 3a1a4 Ha BEIYMCIICHUE XapaKTEPUCTUK MATHUTHOTO MOJISI U 3 4
MarHUTHBIX siBreHui /TIp/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7

J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 JI3.5 J13.6 JI3.7
JI3.8

013233 54 35 56
97

2.6 DnekTpocTaTuka. DinekTpoauHaMuka. Marnerusm. /Cp/ 3 36,7

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8

013233 24 35 56
o7

2.7 MuauBuayabHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 3 6

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8

019233 34 35 056
97

Pa3nen 3. Kosieoanust u Bosinbl. BoJiHOBasi 1 KBAaHTOBAasl ONTHKA.
CTpoeHne aToMa U aTOMHOTO IIpa
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31 Kone6anus. OOmuii IOAX0A K U3y4EHUIO KoJleOaHUH pa3nuyHol du3ndeckoi 3 8 J1.1J11.2 J11.3 J11.4
npupoabl. ['apMoHHYecKre KoJeOaHUs U UX XapaKTePUCTUKH. JI1.5J12.1 J12.2 J12.3
JuddepennyanbHoe ypaBHEHHE FrapMOHUYECKHX KoJleOaHUI. J12.4 J12.5 J12.6 JI2.7
OKCIOHEHIMAIbHAs OpMa 3aIMCH TAPMOHUYECKUX KOJICOaHHIA. JI2.8 J12.9 J12.10
MexaHuueckye rapMOHUUecKHe KoaeOaHus. DHeprus MaTepualbHON TOUKH, JI2.11J13.1 J13.2 J13.3
CoBeplIaolIel rapMoHUYecKUe KojaeOanus. I'apMOHNYECKU OCIILIATOD. JI3.4 J13.5 JI13.6 JI3.7
[pyxwuHHBIN MasTHUK. MaTematndeckuii MasiTHUK. OU3NIECKII MasTHUK. JI3.8
Onexrpuueckuil konedarensHblil KOHTYp. Craauu koaebaHuil B 013233 24 25 56
U/ICATN3UPOBAHHOM KoJieOaTelbHOM KOHTYpe. CBOOOTHBIC TApMOHHUYECKUE 27
KoJse0aHus B KosleOaTenbHOM KOHTYpe. Cl10’KEeHUE TapMOHUYECKUX KOIeOaHUM.
buenus. 3aryxaromue konebanus. JudpdepernnansHoe ypaBHeHHE CBOOOTHBIX
3aTyXaroluXx KojieOaHui TMHEHO# cucTeMsl. JIekpeMeHT 3aTyXaHusl.

JloOpoTHOCTH KOJiebaTenbHON crucTeMbl. [IpruMepbl CBOOOTHBIX 3aTYXAOIIHX
koneOanuil. BeinyxneHusle konebanus. Pezonanc. [lepeMeHHBIH TOK.
JelicTByromee 3HaUeHNE TIEPEMEHHOTO TOKa. MOIIIHOCTD, BRIIEIIeMas B SN
HepeMeHHOro Toka. BonHoBol npouecce. Ypyrue BosHbl. Ypyras
rapMoHH4YecKas BosHa. berymue BomHbl. Pa3oBas ckopocTs. BomHoBOE
ypasHenue. [Ipunnun cynepno3uiuu. I'pynnosas ckopocts. MHTEpdepeHnns
BoJIH. CTostune BOJHBI. DJIEKTPOMAarHUTHBIE BOJIHBL. [lonepeuHocTh
3JIEKTPOMArHUTHBIX BOJIH. DHEPIHUs 31€KTPOMarHUTHBIX BOJH. /JIex/

3.2 NuTepdepennus ceera. Judpakuus ceeta. Jucnepcus ceera. [lonspuzaius 3 6 JI.1J11.2 J11.3 J11.4
cgera. TeruoBoe u3nydenue. 3akoH Kupxroga. 3akon Credana-bonpumana, JI1.5J12.1 J12.2 J12.3
3akoH Buna. CriekTp TemioBoro usnyuenus, popmyina [Inanka. ®otosddexr, J12.4 J12.5 J12.6 J12.7
3aKkoHbl poTodddexta. PoToHbI, hopMya DifHiuTeliHa 11 hoTodddekTa. J12.8 J12.9 J12.10
Nmnynbe poronoB u aaBienue ceera. Dddext Komnrona. /Jlek/ JI2.11J13.1 J13.2 JI3.3

JI3.4 J13.5 J13.6 JI3.7
JI3.8
01 32 33 24 25 56
37
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3.3 Crpoenue atoma. Monenu atoma TomcoHa u Pezepdopna. JIuneituaTslii ciekTp 3 6 J1.1J11.2 J11.3 J11.4
atoma Bogopoza. [Tocrynater bopa. Onsiter @panka u I'epma. Criektp atoma JI1.5J12.1 J12.2 J12.3
BozopoJa 1o bopy. KopnyckynsipHO-BOJHOBOH Ayallu3M CBOICTB BEILECTBA. J12.4 J12.5 J12.6 JI2.7
Hexoropsie cBoiictBa BoH ae-bpoitnsa. CooTHomeHNe HEOpeAeTeHHOCTEH. JI2.8 J12.9 J12.10
BounHoBas dyHkius u ee cBoifctBa. O6mee ypaBHenue HIpenunrepa. JI2.11J13.1 J13.2 J13.3
VYpasuenue llIpenunrepa it cTalliOHAPHBIX COCTOSHUN. JIBUXKEHNE JI3.4 J13.5 JI13.6 JI3.7
cBOOOIHO yacTuIpl. YacTHiia B OAHOMEPHO# MPSIMOYTOJIbLHOU JI3.8
"MmoTeHnuanbHON siMe" ¢ 6ecKoHeYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxaenue 0109233 34 35 D6
YaCTHUIIBI Yepe3 NOTeHIHANbHBIN Oapbep. TyHHenbHbIN 3 dekT. JTunenHbrit 37
TapMOHHMYECKHUIl OCIMILIATOP B KBAHTOBOI MEXaHHKe. ATOM BOJIOPOAA B
KBaHTOBOI MexaHuke. KBaHToBBIC uncina. [IpaBuia or6opa. CrivH 3J€KTpOHA.

ITpuHINTT HEPA3ITMYUMOCTH TOKICCTBEHHBIX YacTHI[. DepMUOHBI U GO30HEL
[TonsiTus o kBaHTOBOI cratucTHKe boze—DitamTeitna n ®epmu—upaxa.
IIpunuun Iaynu. Pacnpenenenne 31eKTpOHOB B aTOME MO COCTOSHHSAM.
PenTreHoBckue criekTpbl. MosieKyspHbIe CIIEKTphl. KoMOUHAIIMOHHOE
paccesiHue cBera (3¢ ekt Pamana). [Tornomenue. CrioHTaHHOE U
BEIHYX/IeHHOe n3nydeHue. Jlazepsl. CTpoeHne 1 BaKHEHIIIIe CBOHCTBA sIEp.
ATOMHBIE si7pa ¥ UX omnucanue. JleekT Macchl U SHEprus CB3u aapa. CruH
sIpa U ero MarHUTHBIA MOMeHT. CBOMCTBA SAEPHBIX CHII. MOIeI aTOMHOTO
aapa. PagnoakTuBHOE U3IydeHUE U €ro BUJIbL. 3aKOH PaJMOAKTUBHOTO pacaja.
TIpaBuia cmenienus. Anbda-pacnan. bara- pacnaa. AHTHUACTHUIBI U UX
aHHUTWIINKS. [ aMMa-u3ydeHne. J03MMeTpHYecKre BeIMYUHbI ¥ SIHHUIIBI.
Dpdext Méccbayspa. [TpubOpsI i perucTpanuu pagnoakTUBHBIX U3TYUCHHH
Y 9acTHL. SIIepHbIe PeakIMi NX OCHOBHBIC THIIBI. SIIepHBIC peaKiny MO
neicTBreM HeHTpoHOB. Peakuun nenennu sapa. Llenmnas peaknus neiaeHns.
SInepHble peakTopsl. Peakims cHHTe3a aTOMHBIX siep. PyHIaMeHTaIbHBIC
B3aUMO/ICHCTBUS. DJIeMEHTapHbIC YacTUIlbl. /JIex/
3.4  |Pemenue 3anau Ha kosebanus 1 BoaHEI /IIp/ 3 2 JI1.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8
31 32 33 B4 35 D6
97
35 Perienue 3anau o BOJTHOBOM M KBaHTOBOM ontHke /TTp/ 3 2 JI.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8
31 32 33 24 25 56
37
3.6 Pemrenne 3a1a4 mo aToMHO¥H U sinepHoit ¢pusuke /I1p/ 3 2 JI1.1J11.2 J11.3 JI1.4
JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 JI3.5 J13.6 JI3.7
JI3.8
31 32 33 24 25 56
97
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3.7 KoneGanus u BosiHbl. BonHoBas 1 kBaHTOBast onTuka. CTpoeHue aToMa U 3 40 |JI1.1J11.2J11.3J11.4
aToMHoro sipa /Cp/ JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI13.6 JI3.7

J3.8
013233 54 35 26
37
3.8 KoneGanus u BosiHbl. BonHoBas 1 kBaHTOBast onTika. CTpoeHUe aToMa U 3 7,3 |JI1.1J11.2J11.3J11.4
aTtoMHoro siipa /UKP/ JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 JI3.5 J13.6 JI3.7
JI3.8
013233 54 35 56
97

6. POHJ OHEHOYHBIX CPEJCTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

OTuer Mo MpakTHIECKUM 3aIaHUSM.
OT4eT 1Mo 3aJaHusAM J1Ta00PaTOPHOH PabOTHLI.
KoHTpoJbHbIE BOTPOCHI.

6.2. TunoBble KOHTPOJIbHbIE 3a/IaHNUS ¥ HHBbIE MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

Tumnossie KOHTPOJIbHBIC 3aJaHUA

1. Bo cKkombKO pa3 MIOTHOCTH BO3/yXa, 3aMOJHSIIONIETO TOMEIIeHNe 3UMOH ITPH 33IaHHOI TeMIiepaType, OOIbIIIe ero MIOTHOCTH
JIETOM IIpU AaHHOU TemnepaType? J/laBiaeHue raza MOXHO CUUTATh OCTOSHHBIM.

2. IIpu mogbeMe BepToIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAMIHICS B €T0 KaOWHe, N3MEHHII CBOE ITOKa3aHNe Ha HEKOTOpOe
3HaueHue. Ha xakoil BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IUIoaaKe OapoMeTp MOKa3bIBaNl H3BECTHOE 3HaUeHue? Temmeparypy
BO3JlyXa CUMTATh IIOCTOSHHOM U U3BECTHOM.

3. Onpenenure yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JABJICHUHU KHUCIIOPOJA.

4. Kucnopo Maccol M HarpeBaroT IpU NOCTOSIHHOM AaBieHuu. HauanbHas U KOHeuHasl TeMieparypsl AaHbl. OnpeaenuTs H3MEHEHUE
BHYTPEHHEH SHEPruu rasa.

5. VneanpHas TermoBas MaImnHa, paboTaromas 1o nuKiry KapHo, coBepIaeT 3a 0JJHH UK HEKOTOpYIo paboty. Temmeparypa
HarpeBaTteJisd U TeMIepaTrypa X0J0JUJIbHUKAa U3BCCTHBI. Haﬁ[{HTe KOJIMYCCTBO TCIUIOTHI, OTJaBacMO€ MaIIWHOH 3a OJWH LTUKJT
XOJIOJUIBHUKY.

6. /IBa paBHBIX OTPHLATENbHBIX 3apsi/ia HAXOATCS Ha 33JaHHOM PAacCTOSHUU YT OT Apyra. OnpeaenuTe HanpsXKeHHOCTh MO B
TOYKE, PACIIOJ0KEHHOH Ha HEKOTOPOM PACCTOSHHUU OT 3apsoB.

7. C Kakoi CKOPOCTHIO JOJDKEH ABUTATHCS NEKTPOH, YTOOBI €r0 UMITYJIbC ObLI PaBEeH UMITYJIECY (POTOHA C 3alaHHON JUIMHOM BOJIHBI?
8. JlnvHa BOJHBI CBETa, COOTBETCTBYIOIMAS KpacHO# rpaHuIie (poTo3ddekTa, II1 HEKOTOPOTo METaIa, paBHA HEKOTOPOH JTHHE
BosHbl. Haiitn pa60Ty BBIXO/JIa BJICKTPOHOB M3 METAJIJIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BLIPBIBAEMBIX U3 3TOI'0 METaJlIia
CBETOM C 3aJIaHHOU JUIMHOM BOJIHEL.

9. Kakoii u3oton obpasyercst u3 Topust nocie geTslpex anbda-pacnanos U AByX OeTa-pacnanon?

10. DHeprus cBsI3U spa, COCTOSAILETO U3 TPeX NPOTOHOB U YEThIPEX HEUTPOHOB, U3BecTHA. OIpenenuTh Maccy HeITpanbHOro aToMa,
001a1a10IIETO 3TUM SIAPOM.

Tumnossle BOIPOCH! 110 0TYETaM JaOOPAaTOPHBIX PaboT

. Uto Takoe 3KBUNOTEHIHAIbHAS TTIOBEPXHOCThH?

. JIoKaXHTe OPTOrOHAIBHOCTb CUJIOBBIX JIMHUI U 3KBUIIOTEHIUAIBHBIX IOBEPXHOCTEN B AJIEKTPOCTATHYECKOM IIOJIE.

. B yeM oTinune npoBOAHUKOB, OJIYNIPOBOIHUKOB U U30JISTOPOB?

. OuU3NYeCcKUil CMBICT YHEPTUN aKTUBAIIMU HOCUTEJIEH B MOIYIIPOBOJIHIKE

. Kak nBuKercst 31eKTpOH B OAHOPOAHOM MarHUTHOM Iose?

. Kakas cBs13b Mexy siBneHuem XoJsuia u cuiioit Jlopenua?

. Onpenenure mMoHATHE "MOABMKHOCTH HocHTens 3apsna’. Kak cBs3aHa MOABMKHOCTD 3apsizia ¢

NN NN =
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3JIEKTPOIPOBOIUMOCTHIO BELIECTBA?
8. Uro Takoe MarHUTHas BOCIIPUUMYHBOCTH BEIeCTBa?
9. Yem oTnmyaroTcs Aua- U peppoMarHUTHHIE BellecTBa?

10.
11.

12

17

Kaxkolii 3HaK IMeeT MarHUTHasi BOCOPUUMYUBOCTD /IS INAMarHeTHKOB, TAPAMAarHETHKOB, (eppOMarHeTHKOB?
Kak cBsi3aHa MarHuTHast BOCOPUUMYHUBOCTH C MATHUTHOW IPOHUIIAEMOCTHIO?

. UeM (eppoMarHeTHKU OTIMYAIOTCS OT APYTHX BELIECTB?
13.
14.
15.
16.

Uro takoe nomen? [Touemy dpeppomMarHeTuk pa3ouBaeTCs Ha TOMEHBI?

Kak nporcxomutT HamarnuanBanue GeppoMarHeTuKOB?

Uro Takoe netiisi ructepesuca? Kakue npuurHel ee BBI3BIBAIOT?

Kakue xoneb6anust Ha3pIBalOTCS 3aTyxarommmu? [loueMy IPOUCXOAUT 3aTyXaHHe CBOOOIHBIX KOJieOaHHUi B peabHBIX KOHTypax?

. Uto noHuMaroT moj k03GGUIMEHTOM 3aTyXaHHusl, JorapupMuuecKum nqekpemMenrom? KakoBa CBSI3b MEX1y HUMU?
18.
19.

Kakoii pa3psig Ha3eiBaeTcs aneproandeckuM? UTo MOHUMAIOT 0] KPUTHYECKUM 3HAYE€HHEM CONPOTHUBJICHHUS U YeEMY OHO paBHO?
Haueptute cxeMy nocnenoBaTenbHOTo (TapamieabHoro) KOHTypa. OOBsICHUTE MPOLECCHl, MPOTEKAIOIINE B KOHTYPE IPH

TMOAKIIIOUYCHUU K HEMY UCTOYHHUKA ITIEPEMEHHOI'O HAIIPSIXKCHUSL.

20.
21.

22

Kakum 00pa3oM ONmuCHIBaeTCsl CONPOTHBIEHHE KOHTYPa NEPEMEHHOMY TOKY?
Kak coOcTBeHHast 4acTOTa KOHTYpa 3aBUCUT OT ero napameTpoB? Kak 10OpOTHOCTh KOHTYpa 3aBUCHUT OT €ro lapaMeTpoB?

. HazoBuTE OCHOBHBIE J€TaI ONTUYECKON YACTH MUKPOCKOIA, UX Ha3HAYEHHE.
23.
24.
25.
26.
217.
28.
29.
30.

Kak onpenenstoT muHeHHOE yBeIMYeHHEe MUKPOCKOa?

B 1yeMm omiimune aGCoMOTHOTO U OTHOCUTEIBHOTO MOKA3aTelIs IPEIOMIICHUA?

CdopmynupyiiTe OCHOBHBIC 3aKOHBI OTPAXKEHHS U TIPEIIOMIICHUSL.

KakoBa cBs3b 1IOKa3aTens NpesloMIICHUS CpeJibl U CKOPOCTHU CBETa B HEit?

Uro Ha3bIBAIOT JUIMHOW KOTEPEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?

B gem oTimdme reoMeTpuuecKoi pa3HOCTH X0Aa Tydei OT ONTHIECKOH pa3HocTH Xona?

3anumuTe ycuoBUs HHTEP()EPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa.

Kakoe (TeMHOE HITH CBETIIOR) MATHO OYIET B IIEHTPEe HHTEPPEPEHIIMOHHON KapTHHBI KoJiel HploToHa npu HaOr0ICHUH B

oTpaxxeHHOM cBeTe? OOBACHUTE 3TO.

31.

YeM orpaHHUMBaeTCs IpeieNibHas TOJIIIHA c1ost HHTepdepenun? [loueMy npu oHUX cBETOMUIBTPAX BUIUMOE YHUCIIO KOJIEI]

Gosiblle, IPU APYTUX MEHbIIE?

32.
33.
34.
35.
36.
37.

38

Kak anexkTpoHHast TeopHst OOBICHSET SIBJICHUS IUCTIEPCUI?

UYro Takoe HOpMallbHas ¥ aHOMaJlbHAsA AUCHIEpCHs cBeTa?

Yto Takoe pasperaronias CiocCOOHOCTh, OT YETO OHA 3aBHCHT?
Uem orTnnyaercst JUGPAKIUOHHBINA CIEKTP OT IPU3MAaTUIECKOTo ?
Cdhopmynupyiite npunim [ roiirenca- @peners.

B uewm 3akmouaercs meto] 30H Dpenens?

. Kak n3meHsieTcst kapTHa Ha SKpaHe B 3aBUCUMOCTH OT YHCIIA OTKPBITHIX AH(PPAKIMU Ha KPYTIIOM OTBEPCTHHU?
39.
40.
41.
42.
43.
44.
45.

BeiBectu 3akoH byrepa-Jlambepra.

Kak 00BsICHUTh HAJIMUNE OKPACKU Y TIPO3PAYHBIX TEN?

Kakoii cBeT Ha3pIBAIOT MJIOCKOMOJIIPU30BAaHHBIM?

Uro Takoe onTuyeckas och B Kpuctasuie? Kakue miockocTy Ha3bIBarOT TJIaBHBIMH?

B 1eMm cocTout sBEHNE ABOHHOTO JTy4enpeaoMICHUs ?

Kak noay4nTh KpyroByr M 3JUIMOTHYECKYIO MOJIIPU3ALIUIO?

Kakue Marepuaibl 00J1alaloT CBOMHCTBOM HCKYCCTBEHHOTO JBOHHOTO JIydeTPETOMICHHS U ITPU KaKUX BO3JEHCTBUAX?

6.3. TunoBbie KOHTPOJIbLHbIE BOMPOCHI U 3aJaHH I IJIsl IPOMEKYTOYHON aTTeCcTAlMH

TumnoBsle KOHTPOJIBHBIE 3aJaHUA JJIsl IPOMEKYTOUHON aTTeCTallH

1.ITpenmer pusuku. Pusnueckne nmepenus. Pasmeprnocts. Cuctemsl equnun. CKaIsipHbIE M BEKTOPHBIC BETUYHHBL.
2.Kunemaruka marepuansHoii Touku. Cucremsl otcuéra. Cucremsl koopauHar. JIBwkenue B mexanuke. [lepememienue. Tpaexkropus,
MyTh.

3.Cxopoctb. YckopeHue. PaBHonepeMeHHOE OCTynaTeIbHOE JBIKEHHE.

4 Kpusonuneiinoe nemxenne. HopmanbHoe v TaHreHIIMAIBHOE YCKOPEHHS. YTIIOBasi CKOPOCTb, YIIIOBOE YCKOPEHHE.
5.MuepumanbHble cucteMbl oTcuéra. [Ipuamn naepuuu. [lepserii 3akon Hetorona. Cria, BUIBI B3aHMOACHCTBHUS.
6.Bropoii 3axon Hetorona. Macca. Umnynsc. Tpetuii 3akoH HproToHa. 3aKOH COXpaHEHUs! UMITYJIbCA.

7.0OCHOBHBIE CHJIBI B KJIACCHUECKON MEXaHUKE.

8.Pabota cuiel. MomHocTs. OHeprus. Kunernueckas u noteHnuansHast sHepruu. KoncepBatuBHas cucrema.
9.IlorenunanpHoOe nose. 3aKOH COXPaHEHUs! U MPEBPAILEHUs SHEPTUU.

10.I'paBuTannonHoe none 3emin. Kocmuueckue ckopocTH.
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11.IenTpanbHblii yaap. Ypyroe u Heynpyroe coyaapeHus AByX Tell. LleHTp Macc cucteMsl MaTepHajbHBIX ToueK. [locTynarensHoe,
BpalaTeIbHOE U IJIOCKOE ABHKCHHUS.

12.BparmarensHoe IBHXKeHHE a0COIIOTHO TBEPIOTO Tella BOKPYT HETIOABMKHOM ocl. MOMeHT nHepunu. MoMeHT umiyisca. MoMeHT
CHJIBL.

13.0OcHOBHBIE ypaBHEHUs TUHAMUKH BpaleHus. KuHeTnueckas SHeprus BpalieHusl.

14.0OcHOBBI clielIMaIbHOM TEOPUH OTHOCHTEIBHOCTH, OCTYNAThl DHHIITEHA, peoOpa3oBanus JlopeHua.

15.0cHOBHBIE OTHOIIEHUSI PEIITUBUCTKON THHAMHKU.

16.0OcHOBHBIE IIpeACTaBIICHHSI MOJIEKYJIIPHOM (PU3UKH, OCHOBHBIE TEPMOJANHAMUYECKHE 1aPaMETPBI.

17.Mopens uaeaabHOIO ra3a, OCHOBHBIC 3aKOHBI HJI€aJIbHOTO ra3a

18.0cHoBHoe ypaBHeHue MKT uneansHoro rasza. Temmneparypa kak Mepa CpeiHel KHHETUYECKON SHEPTUM.

19.PacnipeneneHue 4acTHIL 10 CKOPOCTSM H IO 3Ha4UeHUsIM dHepruu (Makcpeiuia, bonbiiMana).

20.BuyTpeHHss 3HEPrus, CTENEeHH CBOOOIbL.

21.Pabora u Temiora, 1 Ha4ano TEPMOJANHAMUKH.

22.TemioeMKoCTb, CBsI3b TEINIOEMKOCTHU C YHCJIOM cTerneHeil cBoboabl (ypaBHeHHE Maiiepa).

23.TepMoarHAMUYECKHE U30IPOIECCHI.

24.PaBHOBECHBIE U HEPAaBHOBECHBIE, 0OpaTUMbIE 1 HEOOPAaTUMBbIE IPOLIECCHL. DHTPOIHS KaK TePMOJUHAMUUECKUI ITapaMeTp.
25.CrartucTideckoe TOIKOBaHHEe YHTponud. BTopoe Hagamo TepMoAMHAMUKH. DBOJIOLNS HITH HAaKOIUIEHHE SHTponuu? TpeTse Hadano
TEPMO/IMHAMUKH.

26.TemoBoit neuratens, k. Llukin Kapho, Teopemsr KapHo.

27.Cuibl B3aUMOJEHCTBHS MEXY MOJIEKyJIaMHU, ypaBHEHUe ra3a Ban-nep-Baanbca, kpuTudyeckas TOUKa.

28.Kuakoctr, MOBEpXHOCTHOE HATSKEHHE.

29.TBepble Tela, TUIIbI KPUCTAILIOB.

30.Da30BbIC MEPEXO/Ibl IEPBOTO U BTOPOTo poja. [Ipumepsl (moapoOHO pa3odpars).

31.IIpupoja snekTpudecTBa. DIEKTPUUECKUI 3apsi], 3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsa/a, 3akoH Kyiona.
32.2nexTpocTaTHyecKoe 1oJie, CUIIOBbIE TMHUH, HANPSHKEHHOCTD, IPUHIUI CYTIEPIIO3UIIHH.

33.IToTok BeKTOpa HarnpspKEHHOCTH, Teopema ["aycca.

34.Pabota cui1 2IEKTPOCTaTHUECKOTO TIOJISL, UPKYISIHS BEKTOpa HANPSHKEHHOCTH, (DM3HMIECKUI CMBICIT TEOPEMBI O IIUPKYIISLIHH.
35.Iotennuman, pa3HOCTh HOTEHIMAIOB, SKBUIIOTEHIMAJIbHbIE IIOBEPXHOCTU. CBA3b MEX/Yy HAIPSHKEHHOCTHIO M IOTEHIUAJIOM.
36.25eKTpUIecKoe MoJie 3apsHKEHHOM MIACTHHBI U cephl.

37.9OnexTpuyeckas eMKocTb. KoHaeHcaTop. DHeprust KOHAESHCATOPA U JIEKTPUYECKOTO TOJISL.

38. JIudneKTpUKH, AUIIEKTPUYecKas MPOHUIIAEMOCTb.

39.I1omynpoOBOAHUKH, TPOBOAHUKH.

40.Onexrpuyeckuit Tok. Cuia TOKa, IIIOTHOCTh TOKA, MEXaHW3M IPOBOANMOCTH METAJJIOB.

41.3axon OMa 71 OJHOPOAHOTO YYacTKa LENHU, COMPOTUBICHUE, 3aBUCUMOCTh CONIPOTUBIICHUSI METAJIIOB OT TEMIEPATYyphl, 3aKOH
Jxoynsa-Jlenna.

42.CtopoHHHME cuitbl, 3akoH OMa U1 HEOAHOPOIHOTO Y4acTKa LIEMH.

43.CoenuHeHUE IPOBOAHUKOB.

44 Ilpupona MaraeTu3sMa. MarHuTHoe 1oJie, CUIOBbIE IMHUM MarHuTHoro nosa. Cuna Jlopenna, 3akoH Amnepa.

45.3akon buo-Casapa-Jlamaca, IpUHIUI CYNIEPIO3UIIMH, MATHUTHOE T10JIE MTPSIMOJIMHEWHOTO IPOBOAHUKA C TOKOM.

46.Teopema O IUPKYJSIUH 11 MATHUTHOTO TOJIS, e¢ GU3UUECKUI CMBICIL.

47.MuUKpO U Makpo TOKH, MarHUTHAsl IPOHULIAEMOCTh. PEPPOMArHETUKY, TAPaMarHeTUKU 1 JUAMarHETUKH.

48.3akxoH snekTpoMarHuTHON nHAYKIMH (3akoH dapanes), mpasuio Jlenma.

49.BoznukHoBeHre DJIC B ABMXKYIIEMCS U HETIOIBIXKHOM IPOBOHHUKAX, TEHEPAaTOPHI IIEPEMEHHOTO TOKA.

50.CaMOMHITYKIWS, MHAYKTUBHOCTH KOHTYpa (KaTYIIKH ). DHEPTUS MarHUTHOTO TTOJIAL.

51.BuxpeBoe 31ekTpuueckoe nonie, Tok cMemenus. CucremMa ypaBHeHH MakcBeslla B MHTEerpaabHOl 1 auddepenuansHoil Gopme.
52.I'apmoHmYeckue KoneOaHus, UX XapaKTePUCTUKH. Y paBHEHNE TAPMOHNUECKHX KOJeOaHUH. DHEPrust P KoJieOaHUsX.
53.MexaHn4eckue rapMOHHUYECKHE KosleOaHus (TapMOHUUECKHUE OCUMILIATOPEI (MAsSTHUKH)).

54.2neKTpoMarHuTHhIE TapMOHUYECKHE KOJIeOaHus (NIEKTPUUECKUI KonebaTenbHbI KOHTYD).

55.CnosxxeHue rapMOHUYECKUX Kosebanuil. buenue.

56.3aryxatomue konebanus. JlekpeMeHT U T0OpOTHOCTb.

57.BeinyXIeHHbIE KosieOaHus. Pe3oHaHc.

58.IIpupoaa BosHOBOTO Mporiecca. Bonnbl. YpaBHeHue Oeryieii BoaHbl. BoiHOBOE ypaBHEHue.

59.Murepdepentus BoaH. CTos4Yre BOJIHBIL.

60.3ByKOBBIE M 2JIEKTPOMATHUTHBIE BOJIHBL.

61.BonHoBBIe cBOMCTBA CBeTA. SIBIEHUS, HX MOATBEPKIAIOIINE.

62.KopmyckynspHble CBOWCTBa cBeTa. SIBJIEHUS, UX MOATBEPKIAIOLIHE.

63.Mopenu atoma Tomcona u Pezepdopa, TuHeHUaThIH CIIEKTP aTOMOB.
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64.ITocrynatel bopa, cnexkrp aroma Bofopoza 1o bopy.

65.KopryckymsipHO-BOTHOBOH Jyalli3M CBOMCTB BEIIECTBA, COOTHOIIEHNE HEOTPEEIIEHHOCTEH.

66.BonHoBas (yHKUUS, ee cTaTUCTUUECKUI cMbIci, oOee ypaBHeHnue Llpenunrepa, ypasuenue lpenunrepa i craliioHapHBIX
COCTOSIHUI.

67.Hactuua B OAHOMEPHOI! MIPSIMOYTOJILHOHN IMMOTEHIUAIBHOM Me ¢ 0ECKOHEYHO BHICOKUMH CTEHKAMH.

68.KBanrossle uncia, npuHuun [laynu, pacnpeneneHue 31eKTPOHOB B aTOME 10 COCTOSTHHSM.

69.PazMep u cocTaB aTOMHBIX SIAEP, MACCOBOE U 3apsIIOBOE YHCA. DHEPIHsl CBSI3U sI/Ipa, SAEPHbIE CHIBL.

70. PagnoakTuBHOE M3IIyuYeHHE U €r0 BUIBl. 3aKOHOMEPHOCTH aib(a, 6eTa U raMMa pacraioB.

71. 3akoH paanoakTuBHOTO pacmuasna. [lepuon moxypacmana.

72. SInepHble peakiyu, LENHbIE AepHbIe peakuruu. TepMosiiepHble peaKinu.

73. Knaccudukanus 3J1eMEHTapHBIX YaCTHII, KBAPKH.

74.Bunbl B3aUMOACHCTBHS AJIEMEHTAPHBIX YaCTHIL.

TunoBsle 3aAaHUS 11 TPOMEKYTOYHON aTTeCTAlUN

1. Bo ckoubKO pa3 IIOTHOCTh BO3/lyXa, 3alONHSIONIETO ITOMEIeHHEe 3UMOH NIPU 3aJJaHHOMN TeMIepaType, O0JIblle €ro INIOTHOCTU
JIETOM TIpH JaHHOU Temrieparype? [laBieHune raza MOKHO CYUTATH MTOCTOSTHHBIM.

2. Ilpu nogseMe BepTojIeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMIics B €ro KabuHe, M3MEHUI CBOE IT0Ka3aHHe Ha HEKOTOPOe
3HaueHune. Ha kakoif BEICOTE IETUT BEPTOJIET, €CIIM Ha B3IIETHOM IUIOMIAaKe OapoMeTp IMOKa3bIBaI U3BECTHOE 3HaueHue? Temmneparypy
BO3/1yXa CYUTATh IOCTOSIHHOW M MU3BECTHOM.

3. Onpenenute yaelipHY0 TEMIOEMKOCTh IIPH MOCTOSHHOM JIaBJIICHUH KUCIIOPOa.

4. Kucnopo Maccoil M HarpeBaroT MpH MOCTOSHHOM J1aBjieHnH. HauansHast M KOHeuHast TeMIiepaTtypbl Janbl. OnpenennTh U3MEHEHHE
BHYTpPEHHEH dHEPruu rasa.

5. MneanpHas TemioBas MalnHa, paboTatommas 1o 1nukiny KapHo, copepiaeT 3a oAuH UK HEKOTOpYIo paboty. TemnepaTypa
HarpeBatelis ¥ TeMIIepaTypa X0J0AUIbHIKA H3BeCTHBI. HaliiuTe Koau4ecTBO TEIIOTH, OT/1aBaeMOe MAIIMHOMN 3a OIMH LUK
XOJIOJIUIBHUKY.

6. JIBa paBHBIX OTpHLIATEIBHBIX 3apsAa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. OnpeaenuTe HaIpsKEHHOCTH M0 B
TOYKE, PACIIOI0KEHHOH Ha HEKOTOPOM PACCTOSHHUHU OT 3apsoB.

7. C xaKoi CKOPOCTBIO JOJDKEH JIBUTAThCS 3JICKTPOH, YTOOBI €0 HMITYJIbC OBUT paBEH UMITYJIbCY (DOTOHA C 3aJaHHOM JAJTUHOMN BOJIHBI?
8. JlluHa BOJIHBI CBETA, COOTBETCTBYIONAs KpacHOil rpanune GpoTtosddexra, it HEKOTOPOro MeTasla, paBHa HEKOTOPOH JUTHHE
BoNHEL. Haiitn paboTy BBIX0/a NIEKTPOHOB U3 METajlla i MAaKCHMAIILHYIO CKOPOCTB 3JIEKTPOHOB, BEIPBIBAEMBIX M3 9TOTO MeTallIa
CBETOM C 33JJaHHOM JJIMHON BOJIHBI.

9. Kakoii u3oton obpazyercst u3 Topust mociie geTsipex anbda-pacnagoB U IByX OeTa-pacnagoB?

10. DHeprus cBsI3U Spa, COCTOSILETO U3 TPEX MPOTOHOB U YETHIPEX HEUTPOHOB, U3BecTHA. ONPeNeNUTh Maccy HEHTPAILHOTO aToMa,
00J1a/1aT0IIETO 3TUM SAPOM.

6.4. Kputepun oneHuBaHus

Ha 3adeTe CTyIeHT MOTydYaeT OLCHKY:

«3aUTEHO» — Pa3BEPHYTHIH OTBET C IPUMEPAMH U MTOSICHEHUSIMHU Ha BCE TEOPETHYECKUE BOMPOCHI OMJIETa, MOJHOCTHIO PEIICHBI U
pacIucaHbl 10 AeHCTBUSM BCe 3a1a4H, yKa3aHHbIE B OWIieTe; pa3BepPHYTHII OTBET C IPIMEpaMU U MOSICHEHUSMH Ha BCE TEOPETHIECKHE
BOTIPOCHI OWJIETa, MOJIHOCTHIO PELICHA U paclMcaHa 1o JeHCTBUAM XOTs Obl OIHA 3a/1a4a U3 Ouera, JIM0O MOJHOE PELICHUE ABYX 3a/1a4
13 OWIieTa M HETIOJTHBIN OTBET Ha TEOPETHIECKHE BONPOCH]; YSTKUI JJOTUYHBIA OTBET Ha TEOPETUUECKHE BONPOCH! B OMJIETE U JIIOOBIE
JIOTHYHBIE MOSICHEHHS 110 3a7]a4am, JIMOO MOJIHBIIA OTBET HAa OJIMH TEOPETUYECKUI BOIPOC U PEIICHHUE OHOM 3a1auu (4acTHYHOE (HE
MeHee 50% pelneHus 3a1a41) Wi MOJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 33a4H), 1100 1moyTH nonxoe (He Mmenee 80% pemenus s
K101 3a71aun) perieHue o0enx 3aaay;

«HE 3a4TeHO» - BBITIOJIHEHNE MeHee 50% 3amaHui, yKa3aHHBIX B OMIeTe, 38 UCKIIIOUSHHUEM CITy9aeB IOYTH IMOJTHOTO (He MeHee 80%
pelIeHus Al KKI0H 3a1aun) perieHus o0eunx 3aaad.

Ha sk3aMeHe CTyJIeHT MMOJTyYaeT OLCHKY:

«OTJINYHOY» — Pa3BEPHYTHIN OTBET C MPUMEPAMHU U MOSICHEHUSIMH Ha BCE TCOPETHUECKHE BOTIPOCHI OMIIETa, OJTHOCTBIO PELICHBI U
pacIucaHbl O ISHCTBHAM BCe 3aJa4d, YKa3aHHbIE B OUeTe;

«XOpOUIO» — Pa3BEPHYTHIH OTBET C IPUMEPAMH U MOSICHEHUSMHU Ha BCE TEOPETUYECKUE BOIPOCHI OHMIIETa, MOJHOCTHIO PElIeHa 1
pacrucana 1o JeUCTBUSAM XOTs ObI 0JJHA 3a]a4a U3 Omiera, MO0 MOJHOE PelIeHUe ABYX 3a1a4 13 OWiieTa 1 HeTOJIHBIA OTBET Ha
TEOPETHYECKUE BOIIPOCHI;

«yIOBJIETBOPUTEIHHOY - YETKUH JIOTHYHBIA OTBET HA TEOPETHUYECKUE BOMPOCHI B OHMIIETE U JIIOOBIE JIOTHYHBIE MTOSICHEHYS TIO 3a1a4aMm,
00 MOJHBII OTBET HA OJJUH TEOPETUUECKHI BOTIPOC M PEUICHUE OHOM 3a1a4n (yacTuyHoe (He MeHee 50% peleHus 3a1a4n) Uin
[IOJTHOE B 3aBUCUMOCTH OT CJIOXHOCTH 337a4H), 1100 moytH nosiHoe (He Mmenee 80% pereHuns Uit Kax 101 3a1a4n) perieHne ooenx
3ajau;

«HEYIOBJIETBOPHUTEIIHLHOY - BBIONHEHHE MeHee 50% 3amanuii, yka3aHHBIX B OUiieTe, 3a HCKITIOYSHUEM CIIyYaeB MOYTH MOJTHOTO (He
Mmenee 80% pelreHus I KaKA0H 3a1aun) pereHns o0enx 3anad.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. Pexomengyemas JiuTepaTypa

7.1.1. OcHOBHAs1 TUTePATYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI1.1 |Xaiikuu C. 3., dusnyeckre OCHOBBI MEXaHUKH: yueOHOE ocoOue Mocksa : Hayxka, 9BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 |CuByxuHn [. B. OO6uwmii kypc ¢pu3uku: yueOHOe ocodue it By30B: B 5 Tomax ToM 3:|Mocksa : 9BC
3JEKTPUYECTBO Wznarenbckas
(https://znanium.com/catalog/document?id=303207) ¢dupma "dusnko-
MaTeMaTHdecKas
nureparypa" (OU
3MATIJINT), 2015
JI1.3 |CaBenbes U. B. Kypc ¢usuku. B 3 1. Tom 2. DnekrpuuectBo. Konebanus u Bonubl.  |Cankr- [letepOypr [ 3BC
BonHoBas onTuka : Jlans, 2022
(https://e.lanbook.com/book/184164)
JI1.4 |CaBenbes U. B. Bounnel. Ontuka Cankr- [TerepOypr 3BC
(https://e.lanbook.com/book/187737) : Jlanb, 2022
JI1.5 |CaBennes U. B. MornekynspHas GU3UKa U TEPMOJHMHAMHUKA Cankr- [TerepOypr | OBC
(https://e.lanbook.com/book/187739) : JTanb, 2022
7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypc
JI2.1 |Crpenkos C. I1. MexaHuka: yueOHOE TIOCOOHE Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
JI2.2 |Kanamnaukos C. T DIEKTPUUECTBO: yueOHOe mocodue Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) Dusmariut, 2004
JI2.3 |Kanamnuxos H. I1., IMpakTuKyM IO peLIeHNIO 33/1a4 0 00IeMy Kypcy Gpu3uku. Canxr- ITerepbypr | OBC
Koxepnukos H. M., Koneb6anus u BoHbl. OnTHKa : Jlansw, 2022
Kotsipio T. B., Crmpus | (https://e.lanbook.com/book/211400)
I.T.
J12.4 |Ky3nenos C. 1. Mexanuka. MonekyspHas Gusuka. TepmoanHaMuka Canxr- ITerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlanb, 2022
JI2.5 |AkcenoBa E. H. O6mas ¢usuka. KoneGanus 1 BosHbI (TJ1aBBI Kypca) Cankr- [TerepOypr | 3BC
(https://e.lanbook.com/book/212678) : Jlanp, 2022
JI2.6 |Axkcenona E. H. O6mas pusuka. Mexanuka (TaBbl Kypca) Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212681) : Jlanb, 2022
JI2.7 |AkcenoBa E. H. O6mas ¢uzuka. OnTuka (raaBsl Kypca) Cankr- IlerepOypr | ObC
(https://e.lanbook.com/book/212684) : JTaub, 2022
JI2.8 |Akcenosa E. H. Oo6was ¢usuka. Tepmoaunamuka u MonekyisipHas ¢usuka (raBsl  |Cankt- IletepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.9 |Axkcenona E. H. O6mas pusnka. DIEKTPUUIESCTBO U MarHeTH3M (TJ1aBbI Kypca) Cankr- [lerepOypr | 3BC
(https://e.lanbook.com/book/212690) : Jlanb, 2022
JI2.10 [Kanamaukos H. I1., [IpakTukyM no penieHuto 3a1a4 odero kypca ¢usrnku. Mexanuka |Cankr- [lerepOypr [ 3BC

Koteipno T. B., Kycros
C.JL,Cupun I'. T".

(https://e.lanbook.com/book/212900)

: Jlans, 2022
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ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.11 |Kum O. Y., Maxpo U. T'.,| Puzuka. Mexanuka. Kypc nexuuii ¢ npuMepaMu pemeHus 3ajaad Cankr- [lerepOypr 3BC
Jesur [I. 1. (https://e.lanbook.com/book/223532) : Jlanb, 2022
7.1.3. Metonnueckue pa3zpabdoTku
ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, Ton| Pecypc
JI3.1 (MarBees A. H. MexaHHUKa ¥ TEOpHUsI OTHOCUTEIBFHOCTH: ydeOHOe ocodue 1 By30B|CaHkT-IleTepOypr
[u np.]: JTans, 2009
JI3.2 |Becconos A. A. MexaHuKa: KOHCIIEKT JIEKLUH YensaOUHCK : 9BC
(http://library.csu.ru/rbooks2/view2? W3naTenbpcTBO
code=local/007753/bessonovaa) YenssOMHCKOTO
TOCYZIapCTBEHHOT O
YHHUBEPCHUTETA,
2013
JI3.3 |BecconoB A. A. JlaGopaTopHBIii MPAKTHKYM IO MOJICKYJISIPHON QH3HKe YenstOuHCK : 3BC
(http://library.csu.ru/rbooks2/view2? W3nareabpecTBo
code=local/007707/bessonovaa) YenaOuHCKOTO
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.4 |Tpodumos B. T OU3NpakTHKYM: ONTHKA: ydeOHOe Tocodue YensOuHCK : [0.
n.], 1991
JI3.5 |Margees A. H. DNEeKTPUUYECTBO U MarHETU3M: y4eOHOe MocoOue It By30B Mocksa : Beicmas
mkosa, 1983
JI3.6 |MarseeB A. H. MonekysipHas ¢puznka: yueOHOe ocooue Ui CTYACHTOB By30B Mocksa : OHUKC ,
2006
JI3.7 |'puropses 10. M., ®duznka aTOMa U aTOMHBIX SBIIEHUH: ydeOHOe mocooue Mockga : 9BC
Keraxun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) @usmariut, 2015
JI3.8 |JlanncGepr I'. C. Onruka: yaeOHOe nmocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) @usmariut, 2017
JI3.9 |Capuna M. I1., XonsBko |BonHOBas M KBAHTOBAs ONITHKA: yueOHOE TOocoOue Hosocubupck : 9BC
B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
roCyIapCTBEHHBIN
TEXHUYECKUN
yauBepcuteT, 2019
JI3.10 |ITnpanumBunm 1. A., |DneKTpuuecTBO U MarHeTU3M Cankr- [lerepOypr | OBC
Mlanaruna E. B., (https://e.lanbook.com/book/209804) : JTaub, 2022
Kansesa H. A., I[Tonkosa
E. A.
JI3.11 |MuponosaI'. A., MornexynsipHast pusnka U TepMOJAMHAMHUKA B Bonpocax W 3amadax  |Cankr- [lerepbypr | OBC

Bpanar H. H.,
Caneuxuii A. M.

(https://e.lanbook.com/book/210875)

: Jlanp, 2022

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

€

Jlanb [DnekTpoHHBIA pecypc] : anekTponHo-6ubmoTeunas cucrema (OBC) / m3narenscrso Jlans http://e.lanbook.com/

92

TOpaiit [DnekTpoHHBIi pecype] : anekTpoHHo-0ubaroTeunas cuctema (OBC) / u3marensctso FOpaitr. https://biblio- online.ru

33

YuuBepcuteTckas OHOMMOTEeKa OHIIalH [ DNIEKTPOHHBIN pecypc] : AIeKTpOoHHO-0nbmoTeynas cucrema (36C) / OO0
Jupexrtmenua [Tabmummmar. http://biblioclub.ru/

24

Znanium.com [DJeKTpoHHbIH pecypc] : 371eKTpoHHO-6ubmmoTeunas cucrema (ObC) / HayuHo-u3aatensckuii eHTp
HUH®PA-M. http://znanium.com

95

Vuebno-meromudeckuii cailt «IIpemogasarernsim u crymentam» http://teachmen.csu.ru

26

Hayunsle n Hayano-nionyssipasie gekmuu http://elementy.ru
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97 |Hayunas snekrponnas 6ubinoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru

7.3 Ilepeuyenb nHGPpOPMALMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoOe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibHbie 62361 JAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayyHoi oubnmorekn Yenl'Y [DnekTponHbId pecypc] : 6a3a ganubix / Yenso. roc. yH-T. — UensiOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xxypHaiisl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. arri. — Pexxum 1ocTyIa: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TeKcT : 2IEeKTPOHHBIN.

3. Web of Science : mymsruanciumuimHapHas peepatuBHas 6a3a JaHHBIX / KoMIaHus Thomson Reuters. — Pexum goctyma: s
3apeructpup. nonb3opareneit Uenl'V. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurit. — Pexum gocryma: st
3apeructpup. nonb3opareneit Uenl'V. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anrs. — Pexxum ocTyma: Uist 3aperucTpup. mojb3oBarenei Yenl'yY. —
TekcT : 37eKTpOHHBIH.

6. KOHCITIeKTHI JISKIHi ¢ IEMOHCTPAUsIME M BUPTYaIbHBIMHE JIAOOpATOPHBIME 3KCIIEpHMEHTaMu Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

Jlist peanuzanuu AUCUUILTUHBI HCIIOJIB3YIOTCS YUeOHbIe ayAUTOPUH ISl IPOBEACHUS 3aHATHIH JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYIIOBBIX U MHIMBUYaIbHBIX KOHCYJIbTAIIMN, TEKYILET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALUH, @ TAKXKE TOMEIIECHHS
IUTS CaMOCTOATENILHON paboThl. Y4eOHbIC ayIUTOPHH YKOMILJICKTOBAHBI CHICLIMAIN3UPOBAHHON MEOEITbIO U TEXHUYECKUMH CPEICTBAMU
00y4eHHs - MyJIbTUMEIUHHBIM 000pyIOBaHUEM (IKpaH, HOYTOYK, TPOEKTOP, KOJIOHKH).

JInist mpoBeieHNst 3aHATUH JIEKIIMOHHOTO TUIIA NIPEJIaraloTcsi Habopbl JEMOHCTPALMOHHOTO 000PYAOBAHUS U yUeOHO- HATTISJHBIX
nocoOu# (MyabTUMEIHIHHBIE Ipe3eHTalHu). JIabopaTopHBIe 3aHATHS IPOBOAATCS B YYEOHBIX JTA0OPATOPHSX dJIEKTPUIECTBA U ONITHKH,
OCHAIIIEHHBIX HEOOXOJMMBIM 000pYyIOBaHHEM, IIEPEYCHb KOTOPOTO PUBEJIEH B MACIoOpTax JlabopaTopHil.

Hcnonb3yeTcs >IeKTpOHHBIN YNTaIbHBIHN 321 HaydHO! 6ubmnoTexku Yenl 'V (ayautopus 200) 11 caMOCTOATEIbHON paboOThI CTyJEHTa,
OCHAIIICHHBIH ITePCOHABHBIMH KOMITBIOTEPAMH, MYJIBTHMEANHHOI anmapaTypoil. B aynuropuu obecriedeH JOCTyH K pa3THIHON
CIIPaBOYHOI JIUTEpaType, SHIUKIONEANIM, OubnuorpaguuecKuM U MOTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH()OPMAILIOHHBIM pecypcam
«HTEpHET.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHHUIIVIMHBI (MO/Y JIS)

OcBoeHue cofep kaHusl yaeOHOM AucuIInHabl «Du3nkay oCcyIecTBIsSeTCs Ha JIEKIUAX, MPAKTHYECKUX 3aHATHAX U B IIpoliecce
CaMOCTOSITEIILHON Y4eOHOM AeSITEeNbHOCTH CTYICHTOB.

JlexoHHbIE 3aHATHA 00ECTIEUNBAIOT TEOPETHYECKOE H3yUeHHE AUCHUIIMHBL. OCHOBHBIMH METOaMHU 00yUEHHS SBISIOTCS
MHPOPMALMOHHO-00bSCHUTENBHBIN 1 MPOOJIeMHbINA. Ha eKIusax u3naraercst OCHOBHOE COJIEPKAHUE TEM MPOrPaMMBbI, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTPUBAIOTCS IPUMEPBI.

JIeKIMOHHBIH MaTepua SBJSIETCS BAKHBIM, HO HE €AMHCTBEHHBIM JJIsl YCBOCHHS y4eOHOW AUCHMIUIMHEL Ero o0s3areiapHo
HE00XO0IMMO JIOTIOJIHUTh MaTepHajIoM OCHOBHOM U JOTOJHUTEILHOM JIUTEPATypHl 110 TEME.

Ocoboe BHUMaHHUE B TEUCHHE CEMECTpa ClIeAyeT 0OpaTUTh Ha BHIOJIHEHHE PadoT Ja00paTOPHOTo MPAKTHKyMa: HEIOyCTHUMBI
MIPOIYCKH J1a00paTOpHBIX paboT 6e3 yBaXUTEIbHONW IPUUUHBI.

[Tpu BO3HUKHOBEHUH BOIPOCOB 10 TeMaM, BbIHOCUMBIM Ha CPC, cienyer oOpaTuThes 3a KOHCYJIbTALUEH K PENOaBaTelto,
BeyIEMY JICKIMOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHNH 3aTPYAHEHHH B TOHMMaHUHN MaTeMaTHYECKOr0 anmnapaTa (GU3UKH cieryeT
00paTUThCA K COOTBETCTBYIOIIUM YUECOHHKAM I10 KYPCY BBICIICH MAaTEeMaTHKH.

BaxHBIM MOMEHTOM NPH U3Y4ECHUH JIFOOOH AUCIUILTHHBI SBJISIETCSI OpPraHU3allisl CaMOCTOSTEIbHOM paboThl. [Ipu ocBoeHNY MaTepuana
HE cJIeIyeT CTPEMUTHCA K MEXaHUYECKOMY 3alIOMHHAHHIO IPUBEJICHHBIX OTpeIeIeHUH, (OPMYIMPOBOK U IOJIOKEHHUH, €CITH
TpeOoBaHus K BaM npsiMo He yKa3bIBaIOT Ha 3TO.

© ®I'bOY BO «Henl 'V
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BrnioniHe 3¢ GeKTHBHOM MOXET 0Ka3aThCs MOMbBITKA MOHATH CYTh SIBJIEHUs, BRIpabOTaTh CBOE OTHOLIIEHHE K HEMY, ONUPAsCh Ha
Martepual, CoaepKalniics B peKOMEHI0BaHHOH JuTeparype. Takke peKOMEeHAyeTCs PaBHOMEPHO PacIpeaessiTh Harpy3Ky
CaMOCTOSTENBHOI0 00yUEHHs B T€UEHHE CEMECTpa.

B cnydae mpumeHeHus mpu 00y4eHUH AUCHUIUTHHBL YJIEKTPOHHOTO O0YUYEHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT U
o01eHne 00yJaroIuXCsl U MIPENoiaBaTeNs OCYIIECTBIIETCS B PEXUME PEaIbHOIO BpeMeH! (OHIalH-IeKuu (BeOUHaphI), 4aThl,
BH/IC0-KOH(EPEHIUH U JIp.) M OTIOKEHHOI0 BpeMeHH (cucTeMa quctaHunonHoro ooy4enns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTA U JIp.).

ITpu 0Oy4eHuu JIuIl ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS 3JIEKTPOHHOE 00yUeHHE, TUCTaHIMOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepead HHGOPMAaIK B JOCTYITHBIX I HUX (hopMax.

Peanuzanys AUCHUILIMHEL C IPUMEHEHUEM 3JIEKTPOHHOI0 00ydeHUs, TUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOIOTUi (nanee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUHU «[10JI0KEHUS O peaTu3alii OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENILHBIX TPOTPAMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCyJapCTBEHHOM
OI0PKETHOM 00pa30BaTENILHOM YUPEKICHUH BEICIIET0 00pa3oBanus «HeIsIOMHCKUH rocy1apCTBEHHBIH YHUBEpCUTET», «[lomoxxeHns
0 HOpSJKE 3aueTa 00yJaroUMMUCS 110 OCHOBHBIM IIpodeccroHaIbHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Uenl'V» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYIIECTBISIOMNX 00pa30BaTeIbHYIO NSSITEIBHOCTD, YICOHBIX
IIPEIMETOB, KYPCOB, TUCIUIUINH (MOAYJIel), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMM» IIOCPEICTBOM JIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarensHol cpeibl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxxop H T.I1.) pH
peanuzanuu oOpazoBaTenbHON AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsITh KOMIIOHEHTHI, He BXOAAIIUE B IIepedeHb
3JIEKTPOHHOM HHPOPMAITHOHHO- 00pa30BaATEIILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbsIL

OcBoeHUe NUCHUIIMHBL HHBAJIMJAMHU U JIUIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JJ0POBbsI OCYILECTBIISETCS C UCIOIb30BaHUEM
CHEUHAIbHBIX TEXHWYECKHX CPENCTB W HH(POPMAIMOHHBIX TEXHOJOTHWH, MpEeIoCTaBIsieMBbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM MO OOYYEHHIO MHBAIMIOB M JIMI C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH 3710poBbs Yenl'Y mo 3ampocy oOydaromierocs
(MOOMJIbHBIE CIIEIHABHBIE TEXHHYECKHE CPEACTBA JUIS JIMI C HAapYWICHUSMH 3pPEHUS M C HAapyIICHHeM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

[Ipn HEeoOXomMMOCTH Ul OOYYAIOIIMXCS C HAapyIICHHSIMH 3peHHS Ha pabouyux MecTax Uil MpPOBEACHHS NPAKTHYSCKUX WU
7a00PaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIMAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIMM, PEUYEBBIS
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueGnble ayauropuu obecrieunBaeTcsi OECIpensTCTBEHHBIH AOCTYN JJsi 00YYalOUIMXCsl ¢ MHBAIWAHOCTHIO U C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 30POBbS. B Kakmoi ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI,
IpeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOTUYECTBO MECT VISl OOYUAIOMIUXCS ¢ YU€TOM HapYIIEHUH UX 370POBbS.

J1n1st ocCBOGHHMS AMCIMIUTMHBI HHBAJIMAM U JIUIAM C OTPAaHUYSHHBIMHI BO3MO)KHOCTSIMH 3I0POBBS IIPEIOCTABIISIETCS AOCTYII K MEYATHBIM
HCTOYHMKAM, UMEIOIIUMCS B HayuHOH 6ubmnorexe Yenl'V, ¢ moMOLIBIO CHIEIMAIBHBIX TEXHHUECKUX CPEJICTB; HOCTYI € IOMOIIBIO
CHENUANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B (OpME 3JIEKTPOHHOTO
JOKyMeHTa B (hoHze HayaHo! O6ubmmortexn Yenl'yY wim 1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

YueOHO-MeToAnueCKHEe MaTepHaibl Ul 00YYarONUXCsl U3 YHUCJIAa MHBAJIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710P OBbS
MIPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUSHHUSIM UX 3I0POBBSI U OCOOCHHOCTSIM BOCTIPHATHS HH(POPMAIIHH.

JI71s MHBAJIMOB U JIUI C OTPAHMUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI OCBOCHHE TUCLUIIIMHBL MOXKET ObITh YaCTUYHO WU IOJHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM ANCTAHIIMOHHBIX 00Pa30BaTENLHBIX TEXHOJIOTHH.

IMpu mnpoBeneHUM NPOMEXYTOUHOH aTTECTAlMUM IO AUCLHUIUIMHE OOYYaroUIMMCS € UHBAIUAHOCTBIO U C OTIPAHHMYECHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI O0ECIIEUHBACTCSI 10 HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOHW (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIbHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IPOBEICHUS NPOMEXYTOUHOM aTTECTAllMd, OLCHOUYHBIX CPEACTB U
BO3MOXKHOCTH OTBETOB Ha 3aJlaHus (MMMCBMEHHO Ha OymMare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiins, ¢
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeneHNN NpoLeaypbl OLIEHUBAHUS PE3YIbTaTOB O0YUYEHUsS] MHBAJIUIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbBSI
IpeAycMaTpUBAETCs HCIOIb30BaHuE IpeaocTaBieHHbIX Yenl Y uian coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOIUMBIX UM B CBSI3HU C
WX WHAMBHUAYAIBHBIMU O0coOeHHOCTAMU. [Ipy HE0OX0AMMOCTH MHBAIMIAM W JIMLAM C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 310POBBS
IPE0CTABISIeTCS NOMOIHUTEIBHOE BpeMs Ul MOATOTOBKM OTBETA Ha 3aJlaHus, MPOLEeaypa OLEHUBAHUS PE3yNbTaTOB OOYUCHHUS 110
JUCLUIUIMHE MOJKET MTPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'BOY BO «Henl'V»




04.03.01 Xumusi, HANPABJIEHHOCTh (IPOG ML) AHATUTHYECKAA XUMHUS U XHMHYECKas IKCIepTH3a,
®usuka, 2025 rog Habopa, ouHas ¢popma 00y4yeHuUst

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyabTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKylIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) JLH. bytbKo

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



